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UNITED STATES

PATENT OFFICE.

GEORGE B. WOODARD, OF BOLIVAR, AND A. B. WOODARD, OF ALFREB
CENTRE, NEW YORK.

IMPROVEMENT IN CARRIAGE-WHEELS.

Specification forming part of Letters Patent No, 43,651, dated July 26, 1864, -

To all whom it may concerwn: R
Be it known that we, GEORGE B. Wo00D-
ARD, of Bolivar, in the county of -Allegany

and State of New York, and A. B. WooD-

ARD, of Alfred Centre, in the county of Al-
legany and State of New York, have in-
vented certain Improvements in Suspension
Carriage-Wheels, of which the following is a
specification.

Our invention relates to the manner in

which the spokes or tension-rods are inserted-

and secured in the hub.

In the drawings, Figure 1 is a side view of
ilie wheel. -Fig. 2 is a vertical section of the
hab through the line # #, and Fig. 3 is an
edge view of the wheel with part of the tire,
fellies, and spokes or tension.rods removed.

A is the tire of the wheel. :

B are the fellies.

C are the spokes ‘or tensjon-rods, which
pass through the fellies and also through the
tire. The heads of the spokes or tension-
rods, or the part of said spokes or tension-
rods which passes through the tire, are made
cone-shaped, so that however thin the tire
may be worn tliere are still heads on the
spokes or tension-rods to keep the tire in its
place. ” Upon the other end of the spokes or
tension-rods is cut a- screw-thread, upon
which is screwed a small nut, F, said nut be-
ing sufficiently small to pass through the holes
in the hub tlirough which the ends of the
spokes or tension rods pass. The use of this
nut is for the ends of the thimble-nuts E to
press against and strain or tighten the spokes
or tension-rods. :

Upon the outside ot the part of the thim.
ble-nuts B which enters the hub is cut a
screw-thread, which fits into a thread cut on
the inside of the holes in the hub through
which the ends of the spokes or tension-rods
pass. The threads on the thimble-nuts E and
in the small nut T must be cut in such a way
that when the spokes or tension-rods are
strained or tightened the pressure of the

thimble-huts E upon the nuts I' will tend to
screw the nut F on and not off the ends of
the spokes or tension-rods. A portion of the

part of the thimble-nuts B which is outside

of the hub is made with plain surfaces, so that
a wrench may take hold of them to screw
them in or out of the hub, as occasion may.
require. By this arrangement the spokes or
tension-rods are strained and held in their

‘places by the pressure of the lower ends of

the thimble nuts E upon the small nuts I,
and the spokes or tension-rods-are at the
same time free to pass inward toward the cen-
ter of the hub, exeept as restrained: by the
general tension and resistance of - the wheel,
thus removing the effect of a concussion be-
tween the wheel and any obstrugtion in the
road from the individual spdketor tensiou--
rod near the end of whieh the coneiission oc-
curs, and distributing said effect through the
adjacent parts of the wheel. The rim of the
wheel is directly over the center of tbe hub,
as represented in Fig. 3, and the spokes are
set alternately ineclined in opposite direc-
tions, so as to brace the wheel and give it-ad.
ditional strength. The part of the hub D
into which the spokes or tension-rods C enter
is raised up or has a greater diameter than
the rest of the hub, to give more strength to
the hub and allow a chamber to be hollowed
out beneath said raised part for the reeception
of the ends of the spokes or tension-rods and
the nuts thereen, as represented in Figs. 2 .
and 3. o i

We claim-—

The combination, in a suspension carriage-
wheel, of the thimble-nuts E and the small
nuts I' with the spokes or tension-rods C
and the hub D, substantially as and for the

purpose set forth. .
G. B. WOODARD.
A. B. WOQODARD.

Witnesses :
W. C. BURDICK,
. M. ALLEN,



J. RADDIN.
C.arriége-Wheel.

No. 48,207, Patented June 13, 1865.

Fzg.d.
v

7
7
I Z%

{2

et
\\:‘ i
4!
21

AP

Witresses. - : . ]52&“@7??07:

N.PETERS, PHOTD-LITHOGRAPHER, WASHINGTON, D. C.




UNITED STATES

PATENT OFFICE.

JOHN RADDIN, OF LYNN, MASSACHUSETTS.

- IMPROVEMENT IN CARRIAGE-WHEELS:‘

Specification forming part of Letters Patent No. 48,20%, dated June 13,‘1865.

To all whom it may concern:

Beit known that I, JoEN RADDIN, of Lynn,
in the county of Essex and State of Massa-
chusetts, have invented a new and useful:Im-
provement in Carriage-Wheels; and I do here-
by declare that the following isafull, clear, and
exact description of the construnetion and op-
eration of the same, reference being had to the
accompanying drawings, forming a part of this
specification, in which—

Figure 1 is a side elevation of one of my
wheels, different spokes of which show the dif-
ferent modifications of the principle of my in-
vention; and Figs. 2, 3, 4, 5, and 6 are enlarged
longitudinal central sections through the dif-
ferent spokes, showing their internal construc-
tion and the manuer in which they are con-
nected with the other parts of a wheel.

Like parts are indicated by the same letters
in all the drawings. )

The nature of my invention consists, first,

in rendering a wheel elastic, so as to relieve .

the jar and rattle in striking against or pass-
ing over stones and other hard obstructions,
by applying to the end of the spokes a spring
or packing of rubber or other elastic substance
inclosed in a suitable box or socket; second,
in so constructing the spokes with a screw at
either end and so connecting them with the
huband felly that by simply turning thespokes
or screws the wheel, or rather the felly, may
be expanded at pleasure whenever it is re-
quired to tighten the tire, thereby saving the
cost of resetting the same whenever it becomes
expanded or the felly contracted; third, in
placing a cushion of rubber or other suitable
elastic substance between the sections of the
felly, so that the diameter of the latter may be
contracted without cutting the said sections
or expanded without leaving an open space
between them; fourth, in construeting the
spokes of a carriage-wheel of metallic tubes,
whereby I am enabled to obtain the requisite
lightness and strength.

To enable others skilled in the art to make
- and use my invention, I will now proceed to
describe the construction and operation of the
same. ' ) .
" I is the hub of the wheel, which may be
either of wood or metal. G isa wooden felly,

and H is the tire, all constracted like those in
general use.

‘I is one section of a metallic felly, which, if
desirable, may be used instead of wood.

The spokes marked A, B, C, and D repre-
sent the different modifications of my inven-
tion as applied to a common carriage-wheel.

In Fig. 2 the spoke A is made of a hollow
metallic cylinder, the hub end of which is pro-
vided with an internal screw, g, which receives
the screw J, previously driven fast into the
wooden hub F. The outer end of this cylinder
is plugged or covered. - N is a square-headed
screw, the head of which is slotted so as to
clasp theiron felly I, to which it is confined by
means of a pin or screw, b. O is a metallic
cylinder or thimble, the bore of which is just
large enough to receive the end of the spoke
A and the screw N. Onpe end of this thimble -
O is provided with an internal screw, , which
fits the external screw cut on N, as seen in
Fig. 2. a is a small pin fast in the end of
screw N, and passing freely through a hole in
the center of the end of the cylinder A to form
a guide for the packing M, which latter is
made of rubber or other suitable elastic ma-
terial, and is inclosed within the thimble O, be-
tween the ends of the screw N and cylinder A,

This elastic packing is intended to relieve the

Jjarand rattle of the wheel in passing over hard
obstructions. In order to tighten the tire it
is only necessary to tarn the spoke A by any
suitable instrament, so as to move it farther
from the hub, thus avoiding the necessity and
expense of resetting.

In Fig.3 is represented a wooden spoke pro-
vided with a metallicthimble, P, intothe outer
end of which is screwed the round - headed "
plug 8. N is a screw fast in a hole through
the felly, the onter end of which screw is pro-
vided with a small square head, %, which passes
through a corresponding hole in the tire and
keeps the screw from turning. ¢ is a packing
of gutta-percha, which may be used, if desira-
ble, around the said serew to hold it firmlyin
the hole in the felly. e is a washer around the
screw N, next to the felly. O is a thimble,
similar to O in Fig. 2, and attached to the
screw N in a similar manner. M isthe elastic:

packing, like that described in Fig. 2, and for
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a similar purpose. d is a hole in the side of
the thimble O, by means of whichand a proper
instrument 1nserted therein it may be turned
toward or from the felly. By turning the
screw-plug Sthespoke Bmay beelon gated and
the tightening of the tire accomplished, as in
Fig. 2.

In Fig. 4 is represented another modifica-
tion of my invention, in which C is a common
wooden spoke, having its felly end provided
with a fixed metallic thimble, P, in the outer
end of which is eut an internal serew, &, to re-
ceive the screw. S, which latter is farnished
with a square head, so as to be readily turned
by a suitable wrench against the elastic pack-
ing M. Qis a flanged socket, the outer cylin-
drical portion of which passes through the
felly G, while the flanged portionrests against
the inner edge of the same, as clearly shown
in the drawings, Fig. 4. In the cylindrical
part of this socket Q are screw-threads m to
receive the threads ecut on theend of the thim-
ble T, the latter being provided with a side
hole, d, similar to the hole 4 in Fig. 3, and for
a similar purpose.

Fig. 5 represents a hollow cylindrical or
slightly conical metallic spoke, D, provided
with an external screw, f, which enters an in-
ternal serew in a m«,talhc hub, F. The felly
end of this spoke D is closed and enters the
cylindrical part of the socket W, theouter por-
tion of which is provided with a thimble so
shaped as to receive the contiguous ends of
two sections of the felly G. M is the elastic
packing, similar to that applied to the ends of
the other spokes, already described, and for a
similar purpose. d is a holein the side of the
spoke, by meansof which and a suitableinstra-
ment the spoke may be screwed outward from
the hub for the purpose of tightening the tire.

In Fig. 6 isrepresented a modification of the
application of the elastic packing, adapted
more particularly for very heavy wagons, car-
riages, or cars, in which the outer end of the
spoke E is provided with an expanded head,
Y, of wood or metal, between which and the

felly a long strip of elastic packing, M, is
placed, Z bemg a metallic clamp, the bottom
of which is fast to the said head, and the sides
of which extend eachside of the fell y, as shown
in Fig. 1, whereby the latter is held in place.

Between the sections of the felly G, I also
propose to interpose the cushions V, of india-
rubber, for the purpose specified above in set-
ting forth the natureof my invention, the con-
tiguous ends of said sections being made con-
cave to keep the cushlons from working out
of place.

Having thus described the nature of my in-
vention, what I claim as new, and desire to se- -
cure by Letters Patent, is—

1. The thimble O, in combination with the
screw N and elastic packing.M, applied.to the
spokes and felly of a carriage-wheel, substan-
tially as and for the purpose described.

2. The metallic thimble P, applied to the
felly end of a wooden spoke, in combination
with the screw S, packing M, thimble O, and
fixed screw N, substantially as shown in Fig.
3, and for tbe purpose described.

3. The fixed screw J, in a wooden hub, op-
erating in combmamon with an internal screw
cut in the end of a spoke, substdntlallyas and
for the purpose described.

4. The socket W, provided with a clasp en-
tirely surroundingthe felly, when used in com-
bination with a spoke rendered adjustable by
means of a screw, and the elastic packing M,
substantially as and for the purpose speclhed

5. The flanged socketQ,in combination with
the adjustable screw-thimble T, and packing
M, applied to the spokes and felly of a wheel,
substantially as and forthe purpose described.

6. The combination of a hollow metallic
spoke with a thimble, O, screw N, and elastic
packing M, substantially as and for the pur-
pose described.

"JOHN RADDIN.

Witnesses:
N. AMES,
SAMUEL GREEN.
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CHARLES C. AYER, OF CHELSEA, ASSIGNOR TO HIMSELF AND HENRY A.
BREED, OF LYNN, MASSACHUSETTS.

- Letters Patent No. 70,681, dated November 12, 1867.

IMPROVEMENT IN CARRIAGE-WHEEL.

The Schednle referved to in fhese Sﬁtttrs Aatent oy moking part of the same.

TO ALL PERSONS TO WIIOM TIIESE PRESENTS SI_IALL COME:

Be it known that I, Cianrszs €. AYER, of Chelsea, in the county of Suffolk, and State of Massachusetts,
have invented a new and useful Improvement in Carriage-Wheels; and I do hereby declare the same to be fully
described in the following specification, and xcpxcsentcd in the accompanying drawmvs, of which—

Figure 1 is a side clevmtxon,

Figure 2 a longitudinal scetion, and

Figure 8 a transverse scetion of a earpiage-wheel made in accordance with my invention.

In the said wheel, the hub is suspended from the upper semicirele of the rim or felloe by the spokes, whereby
the weight of the carriage body and its load are supported by a tension strain on the spokes, each spoke at its
head resting on an elastxc cushion or spring.

In carrying out my invention, I combine and arrange with the hub, the Wooden folloe, and the metallic
spokes, an inner or auxiliary annular and arched tire, whose office is to support the felloe, and prevent it from
being split or broken under and by the draught of the spokes upon it. )

In the drawings, A denotes the hub, B the felloe, C the main or wheel-tire, and D the auxiliary arched
tire. The inner tire is a metallic annulus, bent transversely in a semicircle or curved form, or thereabouts, in
manner as shown in fig. 8, so as to embrace or nearly embrace and fit to the wooden felloe B. Each spoke is
formed with a head, @, at its outer end.” A screw, 8, formed on its inner end, goes through the wooden felloe
and the auxiliary tire D, and screws into the hub. The head of the spoke is arranged within a chamber, ¢,
made in the felloe. An elastic annulus or cushion, d, of vulcanized India rubber or its equivalent, is placed
within the chamber, and on its bottom. The shank of the spoke goes through the cushion, and the head @ rests
against it. The arched ring or auxiliary tire D may be fastened to the felloc by means of screws e going
through the said tire, and being screwed into the felloe. This tire not only performs the function -above men-
tioned, but supports the felloe against the strain or pressure tending to crowd upw'ud that part of it which may
be next the ground when the wheel may be in use.

This w .1001 is designed to he aised for locomotive steam en frmos, or railway carriages of other descriptions,
as well as for common 1owd vehicles and wagons. | Each of the spokes being arranged obhquely with respect to.
the planc of its junction with the felloe, contributcs greatly-to the strength of thc wheel, and enables it to
resist lateral. strains, '

What I claim as my invention, is— :

The combination as well as the arrangement of the metallic annulus or inner tire D with the wooden felloe

- and the spokes and bub, as explained. . :
I also claim the combination as well as the arrangement of the metallic annulus or intier tire D with the
- wooden felloe, the hub, spokes, and outer tire, as deseribed.
I also claim the combination as well as the arrangement of the metallic annulus D, the wooden felloe, the
+ springs and chamhers therein, the spokes, and the hub, as described, the hub, under such a combination of the
spokes with it and the felloe, being suspended from the upper half of ihe felloe and on sprmgs, while the wheel
may be in revolution and use.
CHARLES C. AYER.
Witnesses:
R. H. Eppy,
i F. P. Havug, Jr.
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UNITED STATES

PATENT OFFICE.

DANIEL DIMMICK, OF ORWELL TOWNSHIP, BRADFORD COUNTY, PA.

IMPROVEMENT IN VEHICLE-WHEELS.

Specification forming part of Letters Patent No. 143,813, dated October 21, 1873; application filed
’ October 2, 1873,

To all whom it may concern : :
Be it known that I, DANIEL DmMMIck, of

‘Orwell township, in the county of Bradford

and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Wheels
for Vehicles; and I do.hereby declare the fol-

lowing to be a full, clear, and exact descrip-

tionof the invention, such as will enable others
skilled in the art to which it pertains to malke
and use it, reference being had to the accom-

_panying drawings, which form part of this spec-
ification. ‘

The nature of my invention relates to an im-
provement in wheels for vehicles; and it con-

_sists in, first, the manner of securing the spokes
4n the rim and hub; second, the construction
of the hub itself. :

The . accompanying drawings represent my
invention.

a represents the hub, east in one solid piece,
so as to form both the hub and box. Upon
each end of the hub is formed a flange, ¢, of
sufficient. width and thickness to allow the

spokes d to be passed upward through them,
‘as shown, so that their outer ends can be fast-

ened in the rim. The inner ends of the spokes
have enlarged tapering heads, which catch in
the flange; while the outer ends have screw-
threads cut upon them, and are secured in
the rim by means of the tapering recessed
nuts e. By means of the flanges the spokes
are .secured in position by means of only a
single fastening, thus decreasing the weight,
cost, time, and trouble in constructing the

wheel. Should one- of them be broken, by

loosening the nutin rim a new one can be in-
serted at very little cost of time or money.
The central part of the hub, between the two

flanges, is made as light and thin as is con-
sistent with safety, having the inner flange
made large enough to fit over the shoulder of
the axle, while the outer one is just large
enough to receive the burr or nut on the end
of the axle. The spokes are placed stagger-
ing, and each one is made thicker at its ends
where the strain comes than in the middle, so
as to dispense with metal and the consequent
weight.

A wheel constructed in this manner is very
light and cheap; and is adapted for vehicles
of all kinds and sizes, but especially so for
light road wagons and sulkies. - ‘

I am aware that the spokes have heretofore
been passed downward through the rim, and
had their inner ends secured inside of the hub
by means of nuts; but this manner of fasten-
ing them causes the hub to be made so large
and heavy that the wheels cannot be used for
light vehicles. By passing spokes up through
the bub, and securing their outer ends in the
rim, the hubs can be made very light and
small.

Having thus described my invention, I
claim— :

The combination of the hub @, having the
perforated flanges ¢, spokes d, and recessed
nuts ¢ in the fellies, substantially as shown
and described.

In testimony that I claim the foregoing I
have hereanto set my hand this 2d day of
Oectober, 1873,

D. DIMMICK.

Witnesses:
F. A, LEHMANN, ~ -
Wir. HALR.
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UNITED STATES

PATENT OFFICE.

THOMAS T. FURLONG, OF CHICAGO, ASSIGNOR OF ONE-FOURTH HIS RIGHT
TO CORNELIUS B. CUMMINGS, OF PEKIN, ILLINOIS.

IMPROVEMENT IN VEHICLE-WHEELS.

Speciﬁcatiox_: forming part of Letters Patent No. 156,992, dated November 17, 1674 application filed
' : August 25, 1874,

To all whom it may concern:

Be it known that I, THoMAS T. FURLONG,
of the city of Chicago,in the county of Cook
and State of Illinois, have invented a new, use-
ful, and Improved Wheel for Vehicles, of
which the following is a full, clear, and exact
description, which will enable others skilled
in the art to which my invention appertains to
make and use the same, reference being had
to the accompanying drawing, forming a part
hereof, and in which—

Figure 1 is a side elevation of a portion of a
vehicle-wheel, with parts broken away to show
the connection of the spokes and felly. TFig.
2 is a top view of the felly, showing the form
of the mortise therein ; and Fig. 3 is a detached
elevation of a part of a spoke.

Like letters of reference indicate like parts.

My invention relates to the construction of
of wheels for vehicles; and consists in provid-
ing each spoke, upon and around the tenon
thereof, with an elastic cushion, and in con.
structing the mortises in the felly in which
the spokes are inserted, with an anunular shoul-
der, and inserting in each mortise a metallic
bush or lining, as hereinafter more particular-
Iy described. )

In the drawing, A represents the felly, and
B the spokes, of awheel for vehicles. The fel-
ly is provided with the usual number of mor-
tises to receive the spokes. I enlarge the
mouth or opening of each mortise, so as to form
an annular shoulder, a. Upon, around, and

at the base of the tenon b of each spoke I place
an annular elastic cushion, ¢, made of any suit-
able elastic material, preferably of india-rub--

ber. Tor the purpose of strengthening, and
to prevent brooming and splitting of the fel-
ly at the several mortises, I insert a metallic
bush or lining, d, corresponding to the shape
of the mortise, so as to closely fit therein,and
flush with the inner periphery of the felly.

In uniting the felly and spokes there is a
small space between the end of the tenon b
and the outer -periphery of the felly. The
elastic cushion ¢ rests upon the shoulder @ of
the bush or lining d; and the lower part of the
body of the spoke is also. inserted in the mor-
tise and bush, as shown, thereby preventing
brooming and splitting of the spoke, and
strengthening the general construction of the
wheel. :

The blows or jars that the wheel receives
while in use are received through the felly
upon the elastic cushion between the felly -
and spokes, and the wheel is thereby made
more durable. :

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

The felly of a vehicle-wheel, having the
shouldered mortises sunk therein to receive
both the tenon b and the lowerpart of the body
of the spoke, in combination with the corre-
spondingly-formed bush or lining d, sunk in
said mortises flush with the inner periphery of
the felly, and with the elastic cushion ¢, sub-
stantially as described.

THOMAS T. FURLONG.

Witnesses:

N. C. GrRIDLEY,
J. H. LAWLOR.
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UNITED STATES

PATENT OFFICE.

CHARLES JEANTAUD, OF PARIS, FRANCE.

IMPROVEMENT IN VEHICLE-WHEELS.

Specification forming part of Letters Patent No. 165,38'%, dated July 13,1875; application filed
May 21, 1875.

To all whom it may concern:
- Be it known that I, CHARLES JEANTAUD,

_of Paris, in the Republic of France, have in-

vented certain Improvements in Wheels for
Vehicles; and I do hereby declare that the
following is a full, clear, and exact description

- of the ‘same, reference being had to the ac-

companying drawing, which forms part of this
specification.

My invention relates to certain improve-
ments which are designed more particularly
for application to wheels of vehicles traveling
upon common roads, but which may be applied
td wheels of railway-cars or vehicles of any
description.

The invention consists in a novel (,OIlth‘llC-
tion and combination of the tire and fellies,

-'or a band surrounding said. fellies, and an

elastic packing interposed between the tire
and the fellies or band, whereby the shock,
jar, and npoise resulting from the contact of
the wheels with the road is lessened to a con-
siderable degree, the elasticity of the pack-
ing is preserved, and its displacement is pre-
vented. =

In the accompanyincf drawing, Figure 1 is
a side view, partly in section, of’ a portion of
a wheel constructed according to my inven-
tion. Fig. 2 is a transverse sectlonal view of
the same. Fig. 3 is a transverse sectional
view of a modification. Fig. 4 is a similar
view of another modmcdtlon -

‘When the wheelis constructed in the manner
illustrated in Figs. 1 and 2 the wooden felly is
dispensed with,and an iron band or continunouns
felly is substituted therefor. This band may
be made in one piece, if desired; but, as shown
herein, it is constructed in two parts, Al A?,
each of which is formed with a band portion,
b, parallel with the axis of the wheel, and with
an annular web or rim, ¢, extending outward
at right angles with the band b, and in one
piece therewith. The two parts Al A? are
placed together, with the band b of one part
outside of, and surrounding, the band b of the
other part, in which position the webs ¢ form
the sides, and one of the bands b the bottom,
of a continuous groove, extending entirely
around the circumference. The tire D has its
exterior surface made in the usual or any suit-

able form, either flat or rounded, as may be
desired. = On the interior surface is a continu-
ous tongue or rib, d, extending entirely around
said inner surface, which rib may be formed
with the tire, or attached afterward. The
width or thickness of the rib or tongue 4 is
equal to about one-third, more or less, of the
width of the groove or space between the webs
¢, and the depth of said rib.or tongue is slight-
ly less than the depth of said groove or space.
E represents a ring, band, or packing, of in-
dia-rubber or other sultable elastic substance,
interposed between the band A! A? and the
tire D. This band or packing E is provided

_with a groove, g, extending entirely around

its exterior surface, corresponding in shape
with the rib or tongue d, and sufficiently
larger than said rib to allow it to fit easily
therein. The inner side of the packing E is
of corresponding form with the space between
the webs ¢, except that the edges are rounded
off or cut away, as shown at e e, to allow for
expausion and contraction. The outer edges
of the band or packing are formed with flange-
like projections f f, which lie between the
edges of the webs ¢ ¢ and the inner surface of
the tire D when the parts are in place together,
as shown in Figs. 1 and 2. The band or con-
tinuous felly Al A?, constructed as above de-
scribed, is connected with the spokes by means
of metallic sockets H, provided with exten-
sions or ears i. The outer ends of the spokes
L are provided with tenons [, which are in-
serted in the sockets. b(,re\xs % are passed
through the ears % and into the band portions
b b, by which means the sockets and felly are
secured together, and lateral displa,cemeut'of
the two parts A! A?is prevented.’

By the construction, arrangement, and com-
bination of the various parts, as hereinabove
described, I produce a wheel in which the
shock, noise, and other inconveniences result-
ing from the rolling of the wheels over the
road, and especially upon rough or uneven
ground, are lessened to a considerable extent,
and a degree of elasticity is iinparted to the
wheel such as is unattainable in a wheel of
ordinary construction without angmenting the
draft of the vehicle; and, while all the advan-
tages resulting from the elasticity of the pack-
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ing are obtained, said packing is protected
from actual contact with the ground, and con-
sequent wear and deterioration. ’

Fig. 3 of the drawing represents the appli-
cation of my invention to a wheel constructed
with wooden fellies. '

The tire D is provided with the rib d, and
the packing-ring E is of the same general con-
struction as the one before described. The
metallic band surrounding the wooden felly M
is made in two parts, one of which is of T
shape in its cross-section, forming a band, b,
and annular web e¢; and the other part forms
another annular web, ¢, which is attached to
the band portion b by serews. The wooden
felly M is provided with rabbets m m, into
which fit the inner edges of the webs ¢ ¢, while
the portions of said webs outside the periph-
ery of the band b form a groove for the re-
ception of the inner edge of the packing-ring.

In some cases the band surrounding the
wooden fellies may be made in one piece, and
may be placed in position when hot, after the
usual manner of attaching tires to wheels with
wooden fellies; and, where the wooden felly is
dispensed with, the grooved band or contina-
ous iron felly may be made in one piece, and
attached to the spokes in any suitable manner.

The elastic packing-ring may be made com-

plete, and sprung into place; or, if desired,
the rubber may be placed between the band
and the tire while in a plastic state, and after-
ward vuleanized. ) '

The construction, arrangement, and combi-
nation of the various parts hereinabove de-
scribed may be applied to wheels of any de-
scription; and the details of construction may
be varied according to circumstances without
changing the nature of the invention.

If preferred, the tire may be grooved, and
the band may be ribbed,and the packing made
of corresponding form, as shown in Fig. 4.

‘What I claim as new, and desire to secure
by Letters Patent, is— _

In a wheel for vehicles, the combination of
a tire having a tongue or a groove on its in-
ner surface, a metallic band, made in one or
more pieces, serving as a continuous felly, and
having a tongue or a groove on its outer sur-
face, and an elastic packing-ring, interposed
between said tire ‘and band, and constructed
to allow for its expansion and contraction and
prevent its displacement, substantially as de-

scribed.
CHARLES JEANTAUD.
Witnesses:
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UNITED STATES

PATENT OFFICE.

GILES H. CROSBY, OF ROME, OHIO.

IMPROVEMENT IN CARRIAGE-WHEELS.

Specification forming pari; of Letters Patent No. 170,994, dated December 14, 1875; application filed
October 26, 1875.

To all whom it may concern :

" Be it known that I, GILES H. CROSBY, of
Rome, in the county of Ashtabula and State
of Ohio, have invented a certain new and Im-
proved Carriage-Wheel; and I do hereby de-
clare that the following is a full, clear, and
complete description thereof, reference being
had to the accompanying drawings, making
part of the same.

Figure 1is a side view of the wheel. Fig. 2
is a detached section. Fig. 3 is an edge view.
Fig. 4 is a transverse section of the wheel.
Fig. 5 is a transverse section of the tire.

Like letters of reference refer to like parts
in the several views.

The nature of this invention relates to a
metal carriage-wheel; and the object of the
same is to support the hub of the wheel from
the rim by the suspensory strength of the
spokes above the hub, instead of from the
sustaining power of the spokes below the hub.

Said wheel is constructed substantially as
follows: The rim A of the wheel referred to
consists of a single piece of T-shaped metal, as
shown in Fig. 5, of which B is the tread of the
wheel or tire, and C the inner annalar flange or
web. D, the spokes of the wheel, consist of
metal rods, having formed on each end an eye,
E, whereby they are secured to the felly and
hab. Fisthe hub, near each end of which is a
flange, a, Fig. 3, forming a part of the hub.
Each end of the hub projects beyond the tlange,
forming a sand-band, whereon is fitted a collar
or follower, G. -

1t will be seen that there are two sets of
spokes, the ends of one set of which are se-
cured to one end of the hul, between the
flange @ and the collar G, by means of rivets
or bolts b, Figs. 1 and 4, passing through the
collar and flange, and through the eye on the
end of the spoke, as will be seen in Fig. 4.
To the opposite end of the hub, in like man-
ner, is secured a second set of spokes. The

opposite ends of both sets of spokes are se-
cured to the felly, respectively, on each side of

.the web. The ends are secured by one bolt

or rivet, I/, passing through the eyes of the
spokes and the web, as shown in the drawings.
In securing the two sets of spokes at each
end of the hub, they are, therefore, some dis-
tance apart; hence they are, to some extent,
bracing in respect to the felly, and which,
also, allows a larger number of spokes to be
used. The tension of the spokes, in their
connection with the hub and felly, is sach as
to suspend the weight of the hub, axle, &c.,
from the upper section of the félly, little or
no support being effected from tie spokes be-
low a point of suspension.

The suspensory power of the spokes above
a horizontal line is mainly depended on for
the strength of the wheel. For greater secu-
rity, a strap may be used, in addition to the
bolt or rivet, for fastening the spokes to the
web of the wheel, as will be seen at H, Fig. 1,
one such strap to each side of the web.

The spokes are represented in the drawing
as Leing straight. They may also be made
with a slight curve, to obtain a degree of elas-
ticity to them, and which may also be formed
of twisted rods, instead of being smoothly
plain ones.

What I claim as my invention, and desire
to secure by Letters Patent, is—

The herein-described wheel, consisting of the
felly A, made of T-iron spokes D, having an
eye in each end, whereby they are secured to
the hub and felly by means of rivets, hub F,
having flanges a, collars G, and bolts or rivets .
»’, with or without the straps HY, substan-
tially as described, and for the purpose set

forth. .
- GILES H. CROSBY.
Witnesses:
. 'W. H. BURRIDGE,
A. F. CORNELL.
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UNITED STATES PATENT OFFICE.

CONRAD 8. TEGNANDER, OF GOTTENBURG, SWEDEN, ASSIGNOR OF .ONE-
THIRD OF HIS RIGHT TO ANDREW L. JOHNSON, OF BOSTON, MASS.

IMPROVEMENT IN WAGON-WHEELS.

Specification forming part of Letters Patent No. 194,272, dated August 14, 1877 ; application filed
July 6, 1877.

To all whom it may concern :

Beit known that I, CONRAD S. TEGNANDER,
of Gottenburg, in the Province of Gottenburg
and Kingdom of Sweden, have invented a cer-
tain new and useful Improvement in Wagon-
Wheels, of which the following is a specifica-
tion:

This improved wheel is made of iron, steel,
brass, or other suitable metal, and in its con-
struction embraces the usual four elements of
a wheel, to wit: a hub or nave, spokes, felly,
and tire, each and all of which are respect-
ively constructed and applied together sub-

tantially as hereinafter described, making a.

wheel which is light yet strong and durable,
and reasonable in price, all of which will fully
appear from the description hereinafter given
of the same, reference being had to the ac-
companying plate of drawings, in which—

Figure 1 is a side elevation; Fig. 2, a plan
view; Hig. 3, a vertical central section; Figs.
4, b, 6,and 7, views in detail, to be hereinafter
referred to.

In the drawings, A represents the felly; B,
the spoke; C, the hub, and D the tire, each
and all made of metal, such as iron, steel,
brass, or other suitable metal, applied to-
gether in the manner as follows, to wit:

The felly A is a metal band of gutter shape,
bent into the circular size of the wheel, and
its two ends welded together with the convex
side of the guntter-shaped band toward the in-
side.

The spokes B, of proper length, are then
inserted through holes of the felly, at proper
and regular distances apart, and within the
concavity of the felly, clinched and riveted,

as shown in Fig. 3. These spokes may be
hollow or solid.

The wheel thus in part produced is then
placed in a mold of suitable shape and con-
struction, and a solid hub or nave cast upon
and about the inner ends of the spokes.

The tire D is cut out of a suitable band of
metal of the required length, its' two ends
welded together in any suitable manner, and
when heated to a red heat-is then applied to
the outer periphery of the felly and then
clinched against the sides thereof. The hub
is then bored out for the reception of the axle,
completing the wheel.

The nave or hub may be molded in any or-
namental style desired, as is obvious.

Fig. 5 is a view in cross-section of the spoke
shown in Figs. 1 and 3; Figs. 4 and 7 views,
in cross-section, of solid spokes of different
form; and Fig. 6, view, in cross-section, of a
spoke of elliptical form, instead of round, as
shown in Fig. 5. '

Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
is— : -

A vehicle-wheel composed wholly of metal,
and having the spokes B inserted through
openings in the concave felly A, and clinched
in place at their outer ends, the hub C, cast
upon the inner ends of the spokes, and the
tire D applied to the felly, the whole being
combined substantially as and for the pur-
pose described. A

CONRAD SAMUEL TEGNANDER. [I.8.]

Witnesses:
- MAGNUS DAHLGREN,
CarL ORNSKOLD.
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UNITED STATES PATENT OFFICH.

IRA F. MUNSON, OF WASHINGTON, DISTRICT OF COLUMBIA,

IMPROVEMENT IN VEHICLE-WHEELS.

Specifieation forming part of Letters Patent No. 219,500, dated September 9,1879; apylication filed
July 14, 1879.

To all whom it may concern :

“Be it known that I, IrA T, Munson, of
‘Washington, in the county of Washington and
District of Columbia, have invented a new
and useful Improvement in Carriage and other
Wheels; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the same, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in which-—

Figure 1 i8 a partial section and partial side
clevation of the improved wheel. Fig. 2is a
vertical longitudinal seetion of the hub.and
cross-section of the rim of the wheel and nuts
with the spokes iu elevation.” Tig. 3 is a ver-
tical longitudinal section of the hub, showing
the spokes broken off. This view is ona larger
scale than the others, TFig, 4 is an end view
of the hub. Tig. 5 is a perspective view of

~one of the nuts and two picces of wood Hll-
ing. Fig. 6is a top view of the rim or felly
with wooden filling-pieces in its hollow, Tig.
7 is a defail section of the vim, tire, nut, and
filling - pieces at Y, IMig. 1. Tig. 8 is a trans-
verse section of the same. Fig, 9 is a bottom
view of the nut at Y, Tig. 1. Fig. 10 is « side
clevation of the same. Fig. 11 is an end ele-
vation of the nut shown in Figs. 9 and 10, and
TFig. 12 is an end elevation of the nut shown
at X in Fig. 1. This nut is similar to the other
except that the flanged portion is rounded to
conform to the transverse shape of the rim or
felly, while the nat shown in Fig. 10 and at
Y in Fig, 1has its flanged portion flat in trans-
verse section, to conform to the shape of the
tire transversely, while 'its body portion, at
bottom, is rounded off.

The object of my invention is to render more
practicable than heretofore the substitution of
wrought and cast metal combined for wood
and metal combined in the construection of
carrjage-wheels, using wood only when desired
as a filling for the hollow rims of the wheels,

The nature of my invention consists, first,
in nuts for the screw ends of the spokes, pro-
vided with flanges, which forin a long and
broad bearing-face, and with longitudinal ribs,
which strengthen flanged nuts, in combination
with a hollow rim or felly and screw - bolt
spokes, as . will be hereinafter described; sce-
ond, in the combination of an axle-box bolt, a

hub composed of flanged radially - grooved
clamping-sections, which form a chamber be-
tween themselves and the axle-box bolt, screw-
bolt spokes, with heads on their inner and
screw - threads on their outer ends, as will be
hereinafter described; third, in the combina-

tion of the flanged and bLraced nuts, wooden

filling-segments, semi-tubular rim or felly, and
serew-bolt spokes, whereby abutments of wood
are provided for the nuts, as will .be herein=
after deseribed; fourth, in a sand-shedding
band formed on the inner end of the axle-box
bolt, said band being inclined on three sides
and arranged just beyond the collar of the
axle, as will be hereinafter described; fifth, in
a wheel having metal rim and. tire, metal
spokes and nuts, metal hub, and axle-box bol,
construeted and combined as hereinafter de-
scribed, whereby the spokes can be screwed
up separately for tightening the wheel through-
out, and they are free to yield radially under
severe concussions; also the seéctions of the
hub serve for clamping the spokes in position,
while they are removable for the witbdrawal
of the spokes, said clamping - sections being
drawn together and made separable from one
another by simply turning the axle-box bolt.
in the proper directions; sixth, in nuts for fit-
ting in the rim or felly of the wheel, of seg-
mental form longitudinally and rounded at
their bottoms transversely, and provided with
flanges and ribs, as will be presently described.

In the accompanying drawings, A i§ the
axle-box, which I have termed an ‘axle-box
bolt,” inasmuch as 1t serves both as a box for
the axle and as a bolt for drawing the sections
of the hub together. Itis formed with a screw-
threaded collar, a, at its outer end, and with
an enlarged flaring inner end, b, provided with
a shoulder, ¢, for the collar g of the axle to
bear against, and a shoulder, d, for a brass or
Babbitt-metal bushing,e, to abut against. The
extreme portion of this inner end of the box
is made with three inclined surfaces, so as to
form 4 sand-band, f, beyond the collar g of
the axle, which sand-band sheds the sand from
its ineclined surfaces, both on its bottémn and
top sides, the sand escaping either around the
axle or around the band f, as will be clearly
understood from the drawings.

A shoulder, i, is also formed on the axle-box
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bolt A by a beveled extension formed in the
saund-band, for the inner end of the hub of the
wheel to abut against. :

In the sand-band a noteh is provided, at i,
for the insertion of a wrench or key when it is
desired to serew in or ouf the box A.

The hub is composed of tubular sections B
C B', the sections B B! being flared from their
inner to their outer ends, and the section C
being eylindrieal. s

The diameter of the parts B C B!, except
where the parts B and B! unite with the box
A, is much greater than the said box, so as to
give the hub the proper arching form. in lon-
gitudinal section, and at the same time make
it symmetrical in. appearance and light and
strong, and also provide a chamber, D, be-
tween the axle-box bolt A and the inner cir-
cunference of the sections of the hub, for the
heads of the serew-bolt spokes to move in ra-
dially when the wheel is subjected to violent
concussions,

The sections of the hub are respectively
formed with flanges or clamping-faces B2 C/
B3 in which radial semi-cylindrical bearing-
grooves L are provided for the reception of the
necks of the screw-bolt spokes E,

In order to make the sections light, the
grooves Lk are intersected by a congcentric eir-
cular groove, I/, cut into the flanges a little
deeper than the diameter of the half-circular
radial grooves. By this means, also, the
grooves k can be more easily reamed out, as
a shorter distance has to be traveled through
solid metal by the reamer. This construction
also gives a better clamping action upon the
necks of the spokes than does a surface with
a continuous groove through the flanges.

It will be seen that the respective pairs of
the semicircular grooves form, when the faces
of the flanged portions of the hub-sections are
brought together, circular boxes for the re-
_ spective spokes.

The hab-section C has grooves % on both of
its faces, and when the sections B and B! are
screwed up against it boxes for two sets of
spokes set inelined in reverse directions are
formed, the spokes having one inclination oc-

cupying positions between those having a re-

verse inclination.

It is practicable to make the seetion C in
two parts in-the same manner as in a former
patent to me, and for the same purpose, and
when thus made in two parts the office of
clamping the spokes will be effected in the
same way as when it is made in one piece, as
shown in my present case.

On the outer thickened end of the hub-sec-
tion B an inner screw-threaded shoulder, I, is
provided, and into the thread m thereof the
shouldered screw-threaded end « of the axle-
box bolt screws, when said bolt is operated by
a. wrench applied in the notch ¢ and the axle-
box bolt turned inward thereby. ‘

The spokes E are round bolts with heads n
ou their inuer ends and screw-threads p on
their outer ends.

The heads » pull upward or radially out-
ward against the inner circumference of the
hub-sections, and the screw ends pass through
holes in the felly or rim T of the wheel and en-
ter nuts G placed in the hollow of said rim.

The rim or felly is of semi-tubilar or invert-
ed-arch form in transverse section, and it is
produced by rolling it in one piece out of thin
plate metal and uoniting its ends by welding
after it.is bent into a circular form, or in any
suitable manner. - :

The nuts G are circular on their body por-
tion, and are provided near their tops or bot-
toms with flanges g, whose sides are flat; and
they are ribbed longitudinally and centrally,
as shown at ¢’. This construction is adopted
in order that the nuts shall not turn in the
hollow of the felly when the spokes are screwed
into them, and shall have great strength.
These nuts are of a thickness nearly equal to
the depth of the hollow of the rim or felly, in
order to give a sufficient length of screw-
thread for holding the screw-threaded ends of
the screw-bolt spokes E.

The straight sides of the nuts, by bearing
against the inner sides of the hollow felly,
prevent the nuts trom turning, and therefore
the spokes can be turned into them when the
wheel is first made, and afterward, for the pur-
pose of. tightening up the wheel in case of
shrinkage, or when from any other cause it
is necessary to‘turn the spokes. ‘The nuts G
are segmental in forin in one direction.. They
are rounded off at their bottoms, so as to fit
the curvatare of the hollow rim cross-wise.

In wheels where it is desirable to fill the
hollow felly with wood, as at I, it is done by
turning the nuts G upside down, as shown in
Fig.1at Y. The wood segments I are pro-
vided with channels s, to receive the ribs ¢’ of
the nats, and with segmentally-recessed ends
&'y to receive the circular body portion of the
nuts, as shown in the drawings, and the wood
segments serve as abutments for the nuts to
rest against when the wheel is in use, and also
for strengthening the rim and wheel.

The tire W is of' wrought metal, and pro-
vided with a beveled rabbet, w, which fits upon
the beveled upper edge, w’, of the felly. The
tire thus constructed will, when shrunk upon
the wheel, be held in place without any other
fastening, and the pressure upon the same
will tend to make it fit tighter to its seat.

In some descriptions of wheels, especially
heavy ones, the rim or felly might be made of
cast malleable metal ; but I prefer for all light
wheels to make the felly of wrought metal.

What I claim is— ' ‘

-1. The combination of nuts G, provided
with flanges g and ribs ¢/, a hollow rim or felly,
¥, and screw-bolt spokes E, substantially as
and for the purpose described. ‘

2. The combination of the axle-box bolt A,
the hab composed of sections B € B, having
radially-grooved clamping-flanges B? (¢ B3,
and shaped to form chamber D, the screw-bolt
spokes K, having heads on their inner ends
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and screw-threads on their outer ends, sub-
stantially as and for the purpose deseribed.

3. The combination of the flanged and braced
nuts G, segmental wooden filling - pieces I,
channeled at sand recessed at ¢/, semi-tubular
felly, and screw-bolt spokes, substantially as
described.

4. The sand-band f, formed on the inner
end of the axle-box bolt A, and inclined on
‘three sides, substantially as described.

5. In a metal wheel, the combination of the
axle-box bolt A, clamping-sections B C B},

having radially- grooved flanges B? ¢ B3,
chamber D, serew-bolt spokes, rim or felly F,
of semi-tubular form, a suitable tire, W, and
nuts. G, substantially as and for the purpose.
described.

6. The flanged and ribbed nuts G, of seg- .
mental form and rounded at their bottoms, '
substantially as described.

1. ¥. MUNSON.

Witnesses:
H. A. HALL,
J. P. THEODORE LANG.
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UNITED STATES

PAaTENT OFFICE.

. A. McINTOSH WILLIAMSON, OF PHILADELPHIA, PENNSYLVANIA.

CARRIAGE-WHEEL.

SPECIFICATION forming part of Letters Patent No. 233,311, dated October 12, 1880, _

Application filed April 5, 1380.

To all whom it may concern :

Be it known that I, A. McINTOSH WILLIAM-
SON, of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have iin-

vented certain new and useful Improvements

in Carriage-Wheels; and I do hereby declare
that the following is a full, clear, and exact
description of the construction and operation
of the same, reference being had to the an-
nexed drawing, making a part of this speci-
fication, and to the letters and figures of ref-
erence marked thereon.

The drawing is a representation of a side
elevation of a carriage-wheel, partly broken
away to show my improvements.

The nature of my invention relates to the
construction of wheels for vehicles.

The essential features of the improvement
relate to means for securing elasticity of the
wheel, the parts connected being allowed to
have a certain amount of play, which will pre-
vent breakage of the wheel in striking or
passing over any obstacle upon the road. It
also admits of each spoke receiving its share
of the jar incident to driving the vehicle over
pavements or rough roads. Many other ad-
vantages might be enumerated, but these will
all be apparent to those skilled in the art. It
will be noticed, however, that the fellies are
not weakened by mortises having metal sock-
ets set into them, as has been done in a for-
mer instance. '

. In the drawing, which fully illustrates my
invention, A designates the hub of the wheel,
and B B the spokes. .

The spokes have elastic rings (!, which fit
against the fellies E, and the tenons b of the
spokes, which pass into-mortises in the fellies,
come against elasticcylindrical or.other equiv-
alent-shaped pads D, which. are’ fitted in the
mortises in the fellies.

The tire F, which is passed around the fel--

lies of the wheel, compresses to suome extent
the elastic pads D, thus tending to keep the
fellies in their original form and symmetry,
relieving the spoke from springing through

(No model.)

careless hooping of the wheel, taking up the
expansion incident to light tires from hot
weather, and giving to wood-wheeled vehicles,

to a greater extent, the results derived from ¢

the ordinary springs.

At the points of juncture between the fellies
elastic plates G are interposed, these plates
being fitted to the ends of the fellies. These
elastic plates or pads constitute auxiliaries to
the previously-mentioned pads, aund tend to
keep the wheel from breaking or Lecoming
rim-bound. The pads, which are set against
the tenons of the spokes, also act as a pre-
ventive against the breakage of the wheel,
and will further accommodate themselves to
the contraction or expansion of the tire.

The mortises or holes through the fellies or
bent rims are made round, so that the.tenons
will fit into them, and the elastic pads or
cushions are made of eylindrical shape, so as
to fit into the said round holes of the fellies.
The end of the spoke is more securely held to
the felly by a wedge, ¢, driven into the end
of the spoke to spread it in a well-known man-
ner, and the said wedge will also serve an im-
portant function to compress the cushion-rings
C, so as to allow them a limited degree of elas-
ticity only, which is regulated by the dis-
tance the wedge is driven into the end of the
spoke.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— '

The carriage-wheel as described, constructed
with the elastic pads interposed between the
spokes and the fellies, between the ends of
the spoke-tenons and the tire, and between
the meeting ends of the fellies, substantially
as and for the purpose specified.

In testimony that I claim the above I have
hereunto subscribed my name in the presence
of two witnesses.

A, McINTOSH WILLIAMSON,

Witnesses:

- ROBERT EVEREIT,
JAS. J. SHEEHY,
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UNITED STATES

THOMAS E. JEFFERSON, OF BOSTON, MASSACHUSETTS.

Patent Orrice.

S

VEHICLE-WHEEL.

SPECIIXCATION‘ forming part of Letlers Patent No. 243,569, dated ;Tuné' 28, 1881, -

Appﬁcatiﬁn filed M:lj' 23, 1881." (No model.)

To all whom it may concern: . ‘

Be it known that I, THOMAS E. JEFFER-
SON, a citizen of the United States, residing at
Boston, in the county of Suffolk and State of
Massachusetts, have invented certain newand
useful Improvements in Vebicie-Wieels; and
I do hereby declare the following to be a full;
elear, and exact description of the invention,
such as will enable others skilled.in the art te

~which it appertains to make and use the same,

- reference being hadtothe accompanying draw-

13

- fication.

ings, and to the letters or figurés of.reference
marked thercon, which formapartof this speci-

My invention .relates to “a vebicle - wheel

_adapted for useful service in buggies, car-

20

fivst, in a trussed rim having anannulargroove,

30
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-riages, bicycles, sulkies, and other devices

wherein transportation is eftected by the revo-

lutions of the wheelor wheels over the surtace.
‘of the ground; and the novelty consistsin the
constructivbu and arrangement of parts, as will
be more fully hereinafter setforth, and specifi- -

cally peinted out in the claims.
The object of the invention is to provide a
ieel having a hub and periphery, the same

spokes; and tothisend the invention consists,

and a tire having its bearings upon the edges
thereof, so as to cover the said recess, adapted

-to serve with tension-spokes or radial tension-

ties; seconds in a tension spoke or tie having

rounded bearings or heooks, comnbined with a-

rim and hub having connections which will
allow play to the spokes at eitheror both ends,
both laterally and in the line of travel; and,
third, in means for taking up slack in the ten-
sion-spokes, meaus for allowing the spokes to
have a universal movement in the rim or hub,
or both, means for strengthening therim, and

means for impelling the spokes to-resume a.
vertical position after they have been deflected |

therefrom by lateral strain from any cause, as
will be explained. . : o

In the accompanying drawings, which form
a part of this specification, Figure 1 is a side
elevation,partly insection,showin gthe trussed
rim, the rounded Dbolt-heads and recesses in
the rim, and the flaring openings 10 the hub;
Tig. 2, an edge view, showing a double hub
with tension-spokes extending alternately to-

being held in relative positions by tension-.

ward difterent sides; ¥ig. 3, a side elevation,
partly in section, showing universal joint. in
the rim and faring apertures in the hub, each
being provided with Hlexible .washers.to pre-
vent the accamulation of dirt therein; Fig.

4, an edge section, showing the deflection of

the rim and teasion - spokes. laterally, and
means for inciting their return ta a vertical

‘position when the strain. has been removed;

Fig. 6, a detail v secticu, showing a female-
threaded ball-and a threaded. spoke serewed

i"therein, a flaving aperture - allowing universal

play to the spoke within limits; Fig. 5, a de-
tail section, showing the -trussed rim..and a
modified spoke-connection ; Fig. 7, a. detail
section, shewing a staple or socket.screwed
into rim and hub andloose tensiot-spoke con-
nections; Figs.8and 9, edge elevations)show-
ing the recessed rim and the trusses arranged
differentially ; Fig. 10, a detail section, show-
ing a threaded-ball within the recessed rim in
which the threaded spoke isserewed. Fig.11
is a perspective ‘detail, showing aball-holding
block with recessed -sides to allow the trass-
rods to pass, said bloek operating in the recess

‘of the rim. 'Fig, 12 is a.perspective.detail,

showing the edges of the rimn recessed later-
ally to receive ‘the blocks: Figl13 is an in-
side elevation of the hub-cap; Fig. 14, a de-
tailsection of @an‘inverted cone-shaped.bracket
or box having side recesses, through which
the truss-rods pass, and a flaring aperture be-
low, whicli receives the spoke, the said bracket

-operating in the recessed rim, as-seen-in Figs.

12and16.- Pig.15isan enlarged detail sectional

" view of the spoke:sockets shown:in Fig. 7;
'Fig. 16, a detail section of the bracket or box

shown in Fig. 14, and the recessed rim, a nat
upon- the  spoke serving to cover the fiaring-
mouthed spoke-aperture to prevent ingress of
dirt; Figs. 17 and 18, means for holding the
nut in place and taking up slack- without re-
moving the locking-key. - Fig. 19 is-an eleva-
tion, partly in section, showing- a right-and-
left-hand-threaded sleeve connecting a duplex
spoke and situated between the hub:and the
rim; Fig. 20, a similar device for taking up
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slack, the spoke,in duplex form, being secured

by an eye at each end. TFig. 21 is a- detail

'view, showing a modification of Figs. 19 and

20. Figs. 22 to 30;inclusive, show sectional

.
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details of several ways of securing the spokes
to the rim. Fig. 31 is an enlarged view of the
right-and-left-hand screw shown in Figs. 19,
. 20, and 21, Fig, 32 is a detail section, show-
5 ing a spring for taking np slack at all times,
in addition to the screw means, and several
modified ways of attaching the spoke to the
. rim. Fig.33 isan edge section, showing clamp

the hub and keyed to the rim, the dotted lines
showing the deflection of the rim and spoke
from lateral strain. Figs. 34 and 35.are detail
~ views, partly in séction, showing a rounded
- recessed key and a slotted spoke operating as
.15 securing means within the rim. Fig.-36, an
i+ enlarged view in edge section, with the spoke
. «gerewed into thehab and outerholding-clamps,
-7 ‘that portion of the spoke between these two
“v o .partsacting as a spring to bring the rim back
‘20 toavertical position after it has been deflected,
.-."'as shown in Fig. 33. Fig. 37 shows a means
“v.ifor-securing the bub end . of the speke. Fig.
+138 is'a sectional view, showing the trnsses out-
.~ :gide-of the inner surface of the rim; Fig. 38,
:. 24 modified forms of rim and tire; Fig.29, a sec-
1 tional view,showing the spokes secured to the
¢ i rim between the truss-bearings; Fig. 40,2
:'view of "auother’ form of spokes; Fig. 41, an-
"~ 'other detail view; and Fig. 42 represents a de-
» tail,.showing a modified means for fastening
:"the spoke to the hub and a-spring for taking
ap-slack by a constant and continual force.
¢ . The -different.- modifications shown in the
.+ several-figures of the drawings are deemed to
- be equivalents’ of each other, and comprise
‘gome of the features and means which I have
‘devised:'in carrying out ‘the invention.
nstance, any of the means shown for secur-
ug ‘the tension-spokes-to the rim or hub, or

I0

:ening the rim.or the construction of the same,
:the springs: for.taking up slack constantly,
and: for inciting the return of the deflected
“.uri to its normal position, the meansfor aliow-

< ing lateral play and piay in the line of travel
sat either spoke-conunection without injuriously
bending the spoke, means for holding the ball
n:place after:the spoke is removed,and other

“departing from the principle of my invention,
i-the essential features of which are a strength-
::ened'rim and means for allowing lateral play
sthereto-without ‘injury to the wheel, with or
'} ywithout:springs to induce its retiwn after de-
=& fleetion, in contradistinction to a giving or
17 flexiblé rim ‘and -vertical play or rigidly-se-
nichred spokes.. o

“:hubof the wheel, huving the ordinary journal-
60 beéaring for the axle, (not shown) and provided
withthecap A’;whichisbolted thereto by means
a/; leaving an annular space, ¢, within for the
manipulation of puts or other securing means
izwniifor tension-spokes, the insertion of spring, or

65 other desired purposes. The hub is provided
upon its periphery with flaring apertures o?,

which connect with the annular chamber a, |

for holding the spoke which is screwed into-

For

'- ; ‘released.
~i’go ibotlyy the location of the frusses for strength-

letails of construection may be varied without,

- Referring to the drawings, A represents the.

and these apertures a1 receive the hub end 62
the spokes B, the inner extremities of which

-ave secured by threaded rounded nuts, double g0

eyes, or other equivalent means, b’ which will
allow the spoke to-deflect in any direction, the
flaring month a® allewing this action withont
the bending of the spoke 4t that poini. The
outer end of the spoke B is provided with & 77
rounded head, a rounded nut; an eye, ora slot, -
or other equivalent means, for securing it to
the rim C. o

...InFig. 1,a 'mt;mded -head, 'b, operates in &

recess, ¢, having a flaring ‘mouth,in Fig. 32 8o
a double eye, in Figs. 10 and 11 a threaded

ball, and in Figg. 34 and 35 a rounded key, b*,

having a recess operating in a slot, 0%, in the
end of the spoke B, are employed. In either

of these or equivalent constructions the onter 8s
end of the spoke B is secured to the rim with

a view to allowing lateral and universal play
without bendiug the spoke at that point, and

by frequent bendings breaking it.” = - '

The object aof the invention being to furnish 9o
a etiff and firn wheel which will run vertically -
in all ordinary uses, it is necessary that the-
spokes should be held with great tension, and
that the rimshould have considerable strength
of itself; also, that the spokes should be very
securely fastened to the hab. - -

In Figs. 1 and 21 bave shown asimple nut,
which may be keyed agaivet return, (see Figs.
17, 18;) in Figs. 19, 20, 21, single aud double
aves; in Figs. 32, 3%, 36, the spoke serawed in- 1
to the hub; in Fig. 37, a claniped head, &c.;
but in cases of great lateral strain my con-
struction allows therim to deflect,and in such
cagses it is desirable that the rim sheuld return
to its mormal position as soon as the strain is
In some. instances the spring-ac-
tion inherent in the several spokes will be
sufficient ; but to render this action more cer-,
tain I provide menns for inciting and’ forcing :
the spoke and rim back after deflection.

In Figs. 32, 33, and 36 an annular disk, 4,
is formed in one piece with the hub, and a re-
movable disk, D, is bolted thereto to form a -
clamp. The spoke is screwed or -otherwise
secured into the hab-ring which forms the 1r1:
journal, and the clamp graspsitat the periph-
ery, leaving s considerable portion of the spoke
free in tlie aunular space a.” This portion ex-
erts a constant influence as soon as the rimis
deflected to either side toforceit back, and also
to limitits lateral movement. This feature is
fully shown in. Fig. 41. .

The slack in the spokes is taken up ordina-
rily by screw-thread connections, either by a
nut, I/, inside the hub, by threaded eyed bolis,
orright-and-left-hand-threadedsleeve B'. (See
Figs. 19, 20, 21, and 31.) I also use inclived
keys or wedges, withor withount nuts. Iscases
where considerable strain or load requires
very firm and tight connections thess devices
may be sufficient; but"a spring, in addition
to other devices, may be employed when de-
gire.. _(See, for instance, Figs. 32 and 42.)

In contradistinction to devices where the
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rim is (lesln ped to yield or spring inward, my
invention is intended to have a’ cons1derable
inherent strength. in itself, which I acquire by

‘forming the same, C, of an approximately ¥
.shape in‘transverse seetlon, thus forming are-

cess, ¢, entirely around therim. In thisrecess

ctherounded heads of the spokes orthe thread-

ed balls or eyeboits or links are secured. To
add to the strength inherent in the rim itself
when necessary I truss the same with tie'rods
¢ or their equivalents, which ‘may be- made
in sections, or of a single piece going entirely-
around the wheel, and. the spoke-eonuections
with the rim may be arranged in any man-
ner which will ntilize the greatest strength of
the trasses ¢/.  The trusses are preferably ar-
ranged in daplex series, and may-extend one
upon edeh side of the recess ¢ in alternate re-
lutions or ero~s each other from side to side.
(See Tig. 8.)

E represents a tire, which has its bearing
upon the outer edges of the rim C, and it is
secured thereto by bolts ov otherwxse, and com-
pletely incloses the recess or chamber ¢, which
may be filled with waod or other ma.terlal if
desived.

By referring to Fig. 1‘) it wul be noticed that
the rimn Cis provided with lateral recesses, H,
which have shoulders:h. .Blocks G’ are con-
structed with upper flanges, so as to fit snugly
in the transverse recesses H A, and leave a

flush face upon the outer edge of the rim. |

The spoke and threaded ball f may be passed
through the opening in the bleck G/, and when
the spoke is detached for any purpose the said
Llock holds the ball against displacement:
Aun inverted cone-shaped box or bracket for
similar serviee with therim Cis shown in Figs.
14, 16, which [ prefer in practice.

In Fig. 7 is shown two perforated threaded
thimnbles, #/, each receiving a headed end of
a spoke, B, one headed after insertion, which
are adapted to be screwed into hub and rim
until the spoke has the proper tension.

In Fig. 38 the truss is shown outside the
rim, which arrangement may be preferred in
some cases; and in Fig. 2 a double hub is shown
as better adapted to resmt extreme sxde press-
ure.

I design to construct the parts and adapt
them to each other in such a manner that they
will serve efficiently in a vertical position with-
out slack or play; but the necegsary contrae-
tion and expansion due to heat and cold, lat-
eral strain, ordinary wear and tear will render |
tlfrhtenmg the parts necessary at. times, and
the variousequivalentdevicesshown areadapt-
ed to subserve this purpose. -

- In Fig. 37 a recess in the annular space a
receives ‘one portion of a disk or head, P, of
the spoke, and a similar recess in the remova-
ble disk D receives another portion of the head
P, and when the bolts are drawn firmly to-
The clamp’
at sowe distance from the head P also holds

_ the spoke firmly, and this constraction greatly

‘stiffens the spokes in-their vertical position,

.other they counterbalance each othei’s sffects

In tns construetlo'ﬂ means equwalen@ to those.
described way be empioyed to tighten the -

‘parts should they, from any cause, becows

loosened.

In some cases and for some kinds of seivice
it- may be desirable or necessary to have a
limited lateral play, and this I have provided
for by the flaring- moathed opemngs and the

-eye-conunections deseribed.

In Flg 10*is shown an elongaied ¥-shaped

rim, C, baving flanges x perforated at proper

dlstauue% to admit bolis by which the tire ig
secured thereto with a broad seat or bearing.
This form gives a maxzimuin of strength toa’
miinimum of material. =~ .

" Jn Fig. 38® the outersides of the rim O are
formed concave or are bellied inward, Conse-
quently the great strain upon the rim from the
spokes B may tend to siraighten these sides.
If the trusses ¢rogs each other from side to
side in the recess ¢ they operate in the oppo-

,'3

‘]O

75

8o

85

site direction, and thus working 2gainst each.

to produce slackness by reason of the teudency
to straighten the sides. The opposiie of this
is the result where {J-shaped rims are used, as
both truss and spoke strain would be in the
same direction. . '

It is intended by the constraction of- mrts

“hereinbefore described and shewn that the

spokes will serve with efficiency and usefnlness’
with any form of rim or hub, and that the rim,

re-enforced-substantially as s}*mm, will serve

efficiently withany kind of spoke or hab; and
also that the truss device willserve eﬁeetualiy
with any form of rim, spokes, or hub.

The portion of the wheel which endures the
tension is preferably made of stretehad refined
steel, and 2g the strength of the wheel lies in
the tanon of the }mrts from many radial
points to'a common center, it is apparent that’
great advantages will acerue, among which are
durability ; propeily protected from oxidation
by paing, varnish, ,galvanization, or otherwise;
the parts, with the. means foradjustmentat will,
will last 2 much longer time than if made of :
other material; reliability in use and in cases
of accident; When eoncussion oceurs with any -
object the sm gle-hubbed wheel will deflect
from its normal or vertical position until the

“obstruction is passed, whenit will immediately

resume its operative condition ; lighter, with
the same amount of strength, and generally,
more efficient in ordinary use.

While I have mentioned a partlcula.r kind of
materialof which the wheelis preferably made,
I wish it to be understood that any other ma-
terial which will subserve the: _purpese may be
employed.:

What I clain as new, and desire to sectire
by Letters Patent, is—~ =~

1. A vehicle or "other wheel having a hub,
tensiou-spokes, and a suitable rim, combmed

‘with means forallowing universal play ateither

end withont bending the spokes, and with
threaded means for tightering the parts, 28
specified.
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- with- tension- spokes, -3 Te-enforced rim, and:)

*_spekes having rounded

4 243,569

2 Ah_(‘ib havinganu alar recess, a removable
¢ap,and peripheral laring apertures, combined
means for tightening the parts, as s_peci’ﬁed. .
7 8. A recessed rim having bottom Tecesses
with flaring apertures, combined with tension-

having flaring apertures and an annular cham-

“ber, and with means for tighteningrthe parts;

I0.

"4, A rim of V-shaped

as specified. . _
form-in transverse

section, forming a recess in the entire face

ls,

thereof, having a- contained series of trusses

m’,freégnforce gaid- rim, combined. with a tire
adapted to.cover. said revess, as 5o forth,
5. The rim C, having the W -shaped recess ¢

-and flanges, the cotitained trusses, the tension-
spokes having rounded

nuts or heads, and the

-flaring apertures in the recesses ¢*, as set forth.

20

6. The ‘Tim C, having V-shaped or concave

. gides, the contained trusses crossing from side
. o side,

and devices therein for securing the

+ tension-spokes, combined with the.hub, the

.-gpokes, and
:guch a manner

25
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. forth..

35

40

. 7. The recessed

‘recessed rim, re-cuforesd and
-against

“lap each

means for tightening the parts in
that the tension of the spokes

Y-and the tension of the trusses will equalize

each otherand prevent relasation, as specified.
: re-enforced rim C ¢, having

vecesses ¢, with flaring. apertures,
with a threaded rounded nut or head, and a
threaded tension-spoke, and with a Bab and
tightening means, as and for the purposes set
3. In a vehicle-wheel haviog a hab, tension-
spokes, and. means: for adjusting the same, 2

yielding inward by 2 series of truss-
ties contained in said vecess, arranged to over-
afher and break joints, as specified.

"9, The spoke B, having threaded end and a
glot below the t.hreaded'pot‘tion, combined with

: -3 securing-nut and a thimble having différ-

entially-arran ged similar slots, adapted to bear

heads or nuts, a hub’

_the flange a*, and

‘combined.

strengthened |

against the nat as the said slots register and
the wedge-key is inserted to prevent the retreat
of the nut, as specified. , .

16. The hub A, having journal-bearing_for
the axle; annular fiange @', flaring apertures
a?; and annular chamber &, combined with the
cap A’,having annular recess a®, which receives
with securing means,
forth. ) o : :

"11. In a. wheel having annular clamping-

disks, one-of whicb, d, is formed in one piece’

with the hub, and the other, D, removable,
the tension-spokes secured to the journal and
clamped -at a distance. therefrom. to give .2
spring-action to the portion of the spoke within
the eliamber @, as shown in Fig.41, and serve
with a constant force to keep the spokes:and
re-enforced rim in a vertical position, as apeci-

fied.

12. In a vehicle or other wheel, a ?ecessed
rim re-enforced by a series of contained trusses,

_and adapted to serve with a bub and a series |

45

as geb

55

6o

of . tension-spokes, as and for the purposes

specified. .

13. The conjbinatioxi of the hub A A’ aa

and the rim C'e ¢’ with
spring-aris b secared in the journal and al-
lowed to spring laterally .in the chamber @
without displacement, (see Fig. 41,) as speci-
fied. B : - :

14 Ina veliicle or other wheel, the hub hav-
ing peripheral flaring or enlarged apertures,
the series of tension-spokes and therim, the

caid rim and spokes being positioned ixa di-.
rect vertical plane with each other and with
the said flaring apertures, as and for purposes

specified.

In testimony whereof I affix iny signature

in presence of two witnesses.

THOS. E. J EFFERSO\I.
Witnesses:
© 1i. CLAY SM)ITH, .
E. R. BROWN. '

the spokes B, having.
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UNITED STATES

PaTeENnT OFFICE.

JOSEPH B. McCUNE, OF CHICOPEE, MASSACHUSETTS.

WHEEL.

SPECIFICATION forming part of Lietters Patent No. 334,393, dated January 12,1886.

Appylication filed October 5, 1885.

To all whom it may concerwn:

Be it known that I, JosEpH B. McCUNE, a
citizen of the United States, residing at Chico-
pee, Massachusetts, have invented new and
useful Improvements in Means for Fastening
Spokes, of which the following is a specifica-
tion.

This invention relates to vehicle- wheels,

" and particularly to means for fastening the

IO

20

30

spokes in wheels used upon *‘‘bicycles’ and
‘“trieycles,’’so called.

The most generally practiced method of se-
curing the spokes in wheels of this kind is by
cutting a screw-thread upon the end of the
spoke and applying a nut directly thereto, the
said nut bearing against the outer face of the
tire, and serving when turned to give tension
to the wire of which the spokes are formed,
thus giving the proper strain to impart rigid-
ity to .the wheel. The cutting of this screw-
thread materially weakens the spoke, as is
evidenced by thefaect that they most frequently
break at the point where the screw-thread is
placed; also, a comparatively large wire has
to be used in order to allow the thread to be
cut thereon without weakening the spoke suf-
ficiently to render it useless.

The object of my invention is to produce a
fastening for the spokes of a bieycle - wheel
which will in no way weaken the same, and
which may be renewed when worn without re-
moving the spokes.

With these. objects .in view my invention

" consists in a fastening device for spokes, con-

35

_],O

45

50

sisting of a sleeve of proper length placed
upon the end of the spokes and retained there-
on by means of an enlarged head or the like,
the said sleeve being screw-threaded on its
surface, and a nut adapted to be screwed upon
the said sleeve and bear on the rim, against
which it is forced to put tension upon the
spokes.

Inorderthat those skilledin theartto which
my invention relates may know how to make
and use the same, I will now proceed to de-
seribe it in connection with the accompanying
drawings, in which— .

Figure 1 is a sectional view showing a por-
tion of the rim and tire of a bicycle-wheel and
my improved spoke-attaching device in place.
Fig. 2'is a detail view showing the end of a

Serial No. 179,014. (No model.)

spoke and the sleeve which is placed thereon,
and forms part of the attaching device; and
Fig. 3 is a detail view showing the preferred
shape of the end of a spoke npon which the
sleeve is placed.

In the drawings, A represents a short see-
tion of the rim or felly of a bicycle-wheel as
usually made, and B represents the tire, which
is generally made of rubber and of a form to
fit into the groove in the face of the felly.

"C represents a spoke, which is preferably
made of steel wire. In the general form of
bicyecle-wheels these spokes are provided with
serew-threads, the cutting of which materially
weakens the spoke. In my improved spoke
the ends are ‘‘headed up”’ sufficiently to form
a shoulder, against which a sleeve, D, bears,
and the spokes are also preferably formed with
one or more ribsor langes, F, which enter slots
in the sleeve D and prevent the said sleeve
from turning independent of the spoke. The
sleeve D is serew-threaded from its top down-
ward to near its lower.end, and its upper end
is provided withslots G, into which enter the
flanges from the spoke.

58

60
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T represents a screw-cap, consisting of the ‘

octagonal head ¢ and the depending hollow
and internally-serew-threaded portion f. This
portion £ is of a size to receive the sleeve D,
and the lower portion of the nut e is slightly
tapering, in order to conformn to the curved
shape of the outer portion of the tire, and thus
present no sharp edges to the said felly.

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

1. The fastening device for spokes, consist-
ing of the spokes provided with enlarged
heads and lateral flanges, the exteriorly-screw-
threaded sleeves placed upon the spokes and
provided with slots for the reception of the
flanges upon the spoke, and the screw-cap re-
ceiving the end of the screw-threaded sleeve.

2. The combination, with the curved felly
and thespokes provided with enlarged flanges,
of the screw-threaded sleeves provided with
slots for the reception of the flanges on the
spokes, and the screw-caps consisting of the
lower tubular portion and an operating nut-
head, substantially as described.

3. The combination, with the curved felly

8o
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and the spokes provided with enlarged ends In testimony whereof I have hereunto set
and lateral flanges, of the serew-threaded | my hand in the presence of two subseribing
sleeves provided with slots for the reception | witnesses.

of the said flanges, and the tightening-nut in- JOSEPH B. McCUXNE.
5 closing the sleeve and having that part which Witnesses:

bears upon the tire slightly tapering to con- PrEsTON C. POND
1 8 I g )
l WALTER W. BRADBURY.

form to the shape of the tire.
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UNITED STATES PATENT OFFICE.

A. MGINTOSH WILLIAMSON, OF PHILADELPHIA, PENNSYLVANTA.

WHEEL.

SPECIFICATION forming part of Letters Patent No. 387,549, dated August 7, 1888.

Applieation filed October 22, 1887, Serial No. 253,076,

o all whom Tt may concern:

Be it known that I, A. MoINTOSHE WIL-
LIAMSON, a citizen of the United States, resid-
ing at Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Carriage-Wheels; and I do declare the fol-
lowing to be a fall, clear, and exact descrip-
tion of the invention, such as will enable others
gkilled in the art to which it appertains to
make and use the same. v

Figure 1 is a longitudinal sectional view
through the rim of a wheel, showing my im-
provements in connection therewith. Fig. 2
is a similar view in detail, showing a modified
form of socket. Figs. 3 and 4 are detail views
of different forms of sockets. Fig. 5isa plan
view of the cup or socket that is designed to
receive the lower end of the spoke - tenon.
Figs. 6, 7, and 8 are detail views of different
forms of elasping-plates. Fig. 9is a sectional
view through the rim of a wheel, showing the
corrugated clasping - plate secured thereto.
TFigs. 10 and 11 are detail views of the clasp-
ing-plate.

My invention relates to wheels for vehicles;
and it consists in the novel construction of
parts, as hereinafter specified, and claimed.

In Letters Patent No. 233,311, granted to me
October 12, 1880, I have set forth and claimed
elastic pads interposed between the spokes
and the fellies, between the ends of the spoke-
tenons and the tire, and between the meeting
ends of the fellies.

The present invention consists in improve-
ments on the construction so patented, and is
especially designed for use therewith; but it is
not my intention to limit its use to that pur-
pose only.

The letter A of the drawings represents an
annular metallicsocket for thespoke of a wheel.
This socket is constructed with a shoulder
(marked @) which is adapted to receive an
elastic cushion, preferably of rubber, inter-
posed between the shoulder of the spoke and
the said shoulder ¢, in the manner represented
in Fig. 1 of the drawings. The elastic cushion
above mentioned is marked b on the draw-
ings. This socket is countersunk in the felly,

as shown in Fig. 1. . »
B indicates a metal socket, preferably closed

(No model.)

ab its. lower end, and is designed to hold an
elastic cushion, ¢, which isinterposed between
the end of the spoke and the base of said last-
mentioned socket. It is well known that
changes in weather from heat to cold act with
great force upon the tire and wood of a ve-
hicle-wheel.

By the expansion of the tire and felly in
extremely hot weather the rubber will be en-
larged. Wet and dry weather also affect the
felly in a similar manner. ‘This may be called
the “ebb and flow’’ of the rubber. In myPat-
ent No. 233,311 rubber wasinterposed between
the meeting ends of the fellies, but no pro-
vision was made for the overflow of the rubber.
Inordertoaccomplish thisend I have invented
a corrugated clasping-plate, D, which is bolted
or otherwise secured to the felly, as shown on

- Fig. 9 of the drawings, and clasps the felly, as

shown on each side, at the meeting ends or
joints of the fellies. In the center of this
plate I form a recess or corrugation, g. ‘This
recess serves to hold a large portion of the
overflow of the cushion when the iron or wood
of the wheel-rim press upon its sides. This
plate D is substituted for the ordinary joint-
plate employed on vehicle-wheels. It will be
observed that the socket B is countersunk in
the felly in the same manner as the socket A,
but upon the opposite side thereof.

" Between the socket B and the tire T inter-
pose a clasping-plate, (marked C,) which is
preferably constructed with bifurcated arms,
as shown on Fig. 8, or oblique arms, (repre-
sented on Fig. 4,) orit may be formed without
such arms, as shown on Fig. 7. When arms
are employed on the clasp or plate, they are
perforated, so that the plate may be secured
to the felly by screws or rivets. This plate C
clasps the felly on each side and serves to hold
the parts in place with great firmness. For
light carriages a simple perforated plate with
one holding-arm is sufficient. Such plate is
represented on Fig. 7 by the letter K.

It is obvions that by my construction of the
wheel and arrangement of the elastic pads and
holding - plates the wear and strain upon a
carriage are lessened, for the reason thata great
part of the jarring and vibration incident to
travel over rough roads or pavements and wa-
terbreaks are reduced. It is furthermore ob-
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vious that wheels of this construetion will in
greab measure neutralize the drumming and
rumbling noises that areso common with close
carriages.

Having deseribed this invention, what I
claim is—

1. Thecombination, with the elastic cashion
and the fellies of a vehicle-wheel, of the cor-
rugated plate, substantially as specified.

2. The combination, with the spokes and fel-

387,549

lies of a vehicle-wheel and the cushions C, of
the clamping - plate interposed between the
felly and tire, substantially as specified.

Intestimony whereof I affix my signature in
presence of two witnesses.

A. McINTOSH WILLIAMSON.

‘Witnesses:
C. W. DESHIELL,
T. Ep. TURPIN.
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- UNITED STATES

PATENT OFFICE.

JEROME BOVLICK,‘OF CONOVER, NORTH CAROLINA.

VEHICLE-WHEEL.

SPECIFICATION forming part of Letters :Patent No. 417,977, dated December 24, 1889,
Application filed September 24,1889, . Serial No.324,871, (Mo model.)

To all whom it may concern:

Be it known that I, JEROME BOLICK, a citi-
zen of the United States, residing at Conover,
in the county of Catawba and State of North
Carolina, have invented a new and useful
}Vhee], of which the following is a specifica-

ion.

The invention relates to improvements in

wheels.
. The object of the present invention is to
improve, simplify, and cheapen the construe-
tion of wheels and increase their strength and
durability. : .

The invention consists in the construction

and novel combination and arrangement of |

parts hereinafter fully described, illustrated

in the accompanying drawings, and pointed.

out in the claims hereto appended.

In the drawings, Figure 1 is a side eleva-
tion of a wheel constructed in accordance
Fig. 2 is a transverse.

with the invention.
sectional view. TFig. 8 is a detail sectional

view showing the mannerof securing a spoke.

to the tire. Fig. 4 is a similar view illustrat-
ing the manner of securing the ends of the
tire together. Fig.5 is asectional view illus-
trating a modification of the invention, and
showing the manner of securing a spoke to
the ordinary wooden felly. Tig.6 is a detail
perspective view of the nut for tightening
the spoke. Fig. 7 is a sectional view illus-
trating a modification of the hub.

Referring to the accompanying drawings
by letter, A designates a hub, which consists
of the wooden body a, the metallic sections
o', and the central band a®. The sections o’
have their inner edges rabbeted and overlap-

ping and provided with registering perfora-

tions af through which pass spokes B, where-
by the metallic sections o’ are secured to-
gether on the wooden body a. The central
bands a? are provided with sockets o, which
are arranged in three rows,the outer rows be-
ing slightly inclined toward each other to per-
mit spokes to be staggered at each side of a
central vertical row. The sockets at are in-
ternally threaded, and the lower ends b of the
spokes are threaded and engage said sockets
a,and the central spoke extends through the
socket, the band ¢? and the registering per-
forations of the metallic sections a’ and pro-

jects a suitable distance into the body « of
the hub. The hub is provided with an axle-
box C, which is secured in the wooden body
a in the ordinary manner. The upper ends
b’ of the spokes B are threaded and engage
internally-threaded openings d of sockets d’,
formed integral with nuts D. The nut D has
a socket d’ on its lower side and provided on
its upper face with a threaded stem d?which
engages a threaded opening e in a felly-plate
E. The nut D hasits threaded stem provided
with right-hand threads and its opening pro-
vided with left-hand threads, or vice versa,
whereby the spokes may be tightened or loos-
ened, as desired, by turning the nut.

The felly-plate E is bolted to a tire F, which
is constructed in two sections f f’, that are
secured together by plates G G/, that are ar-
ranged upon each side of the section and
fastened thereto by bolts and nuts. g, the
plates conforming to the configuration of the
tire. The tire I is provided on its exterior
face with an annular groove f% which is
semicircular in cross-section and adapted for
the reception of an auxiliary tire I, which is
constructed of rubber or other similar elastic
material. The groove f? of the tire F is
formed by curving the middle portion f3 of
the tire, and the felly-plate is provided with
a groove or concavity ¢’, whereby the said
felly-plate is made to conform to the config-
uration of the inner face of the tire and the
parts enabled to fit closely and securely to-
gether without liability of being accidentally
displaced by. moving laterally upon each
other. A rubber plate J is interposed be-
tween the tire and the felly-plate, and a rub-
ber washér H is placed between the nut and
the lower end of the felly-plate, whereby the
wheel is adapted to pass over rough surfaces
without experiencing damage from
shocks. The felly-plateis secured to the tire
by bolts K, which pass through perforations
in the tire and plate and have their heads
countersunk in the former.

The lower ends b are provided with hexa-
gon collars D%, which may either be formed
or pressed integral with the spokes or be
constructed separate and suitably secured in
place. These collars b*form a broad bearing

for the spokes, and the sockets «*, which re-
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ceive the staggered spokes, are preferably
formed in projections a5 while the sockets
for the central vertical spokes may be simply
openings or perforations, which, together
with the perforations of the metallic sections
a, are preferably threaded to engage the
lower threaded end b of the spoke.

In Fig. 51 have illustrated a modification
of the invention, in which the spokes B are
secured to an ordinary wooden felly.. The
felly is provided with a felly-plate that is se-
cured in place by bolts, and is provided
with a threaded opening to receive the

- threaded stem ? of the nut D.
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““cured in place by set-screws.
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In Fig. 7 is illustrated a modification of
the hub, which modification consists of a
solid metal body in which the axle-box is se-
The hub is pro-
vided with "a series of centrally-arranged
threaded openings to receive the vertical
spokes, and is provided with integral inclined
projections to receive the inclined or stag-
gered spokes.

I desire it to be understood that I do not
limit myself to the precise detail of construc-
tion herein shown and deseribed, as I may,
without departing from the spirit of the in-
vention, makevarious minor changes therein.

From the foregoing description and the ac-
companying drawings the construction, oper-
ation, and advantages of the invention will
be readily understood.

Having thus described my invention, what
I claim, and desire to secure by Lettexs Pat-
ent, is—

1. In a'wheel, the combination of the body
a of the hub, the overlapping metallic sec-
tions «’, p10v1ded with registering perfora-
tions, the central band ¢? having openings
reoqstel ing with the pexfoxatlons of the me-
mlhe secmon%, and the spokes B, passing
through the perforations and openings and
securing the parts together, substantially as
deseribed.

The combination of the body @ of the
hub the metallic sections a’,overlapping and
p10v1ded with registering perfomtlons, the
central band havmo openings registering
with said perfor ahons and provided with in-
clined projections a’ and the spokes, sub-
stantially as described.

417,977

3. The combination of the spokes, the tire,
the felly-plates secured to the tire and pro-
vided with threaded openings,and thenuts D,
having threaded stems to engage the open-
ings in the felly-plates and the sockets to
receive the ends of the spokes, substantially
as described.

4. The combination of the spoke, the tire,
the felly-plates suitably secured to the tire
and having a threaded opening, the nut D,
provided with a threaded stem to engage the
opening in the felly-plate and. having a
socket to receive the end of the spoke, and
the rubber interposed between the tire and
the felly -plate and the felly-plate and the
nut, substantially as described.

5. In a wheel, the combination of the tire
provided with a groove semicircular in cross-
section and the auxiliary tire constructed of
rubber or similar material and fitting in said
groove, and being semicircular in cross-sec-
tion and lying flush with the top of the tire
on each side of the groove, substantially as
described.

6. The combination of the tire having its
central portion /2 curved and forming a groove
1% the felly-plate provided with a groove
and conforming to the configuration of the
inner face of the tire, the spoke, and the nut
having a socket to receive the spoke and pro-
vided with a stem to engage the felly—plate
substantmlly as descrlbed

The combination of the hub pr0v1ded
with a series of central openings and having
inclined projections provided with sockets,
the vertical spokes fitting in said openings
and the inclined spokes inserted in said sock-
ets, the tire, and the felly-plates bolted to the
tire and provided with sockets to receive the
spokes and adapted to engage the felly-
plates, substantially as described.

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

JEROME BOLICK.
Witnesses: |

GEO. E. COULTER,
P. C. SHUFORD.
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UNITED STATES

PATENT OFFICE.

ALBERT C. HALL, OF DENVER, COLORADO.

VEHICLE-WHEEL.
SPECIFICATION forming part of Letters Patent No. 425,506, dated April 15,1890.
Application filed January 2, 1890, Rerial No, 335,671, (No model)

To all whom i may concern:

Be it known that I, ALBERT C. HALL, a citi-
zen of the United States, residing at Denver,
in the county of Arapahoe and State of Colo-
rado, have invented certain new and useful
Improvements in Wheels for Vehicles; and I
do declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
it appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to the figures of reference marked
thereon, which form a part of this specifica-
tion.

My invention relates to improvements in
vehicle-wheels, and the object of my invention
is to provide a wheel of the class stated which
shall be of simple construction, economical in
cost, durable and not liable to get out of re-
pair, and at the same time so constructed that
the noise of the wheel while running shall be
reduced to the minimum.

To these ends my improvement consists of
the features, drrangements, and combinations
hereinafter described.

In the drawings is illustrated an embodi-
ment of my invention, in which drawings—

Figure 1 is a perspective view of the com-
plete wheel.  Fig. 2 1s a longitudinal section
taken through the center of the hub. Fig. 3
is a cross-section taken through the felly and
through the center of a spoke. Fig.4 is a ver-

" tieal section taken through the hubon the line
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x z, Fig.1. TFig. 5 is a section taken through
the felly, being really a portion of Fig. 4, the
central portion of the spoke connecting the
two figures being broken away. Fig.6isa
cross-section taken on the line vy y, Fig. 2.

In the views, let the reference-numeral 1 in-
dicate the body of the hub, constructed of any
suitable material, preferably wood. Surround-
ing the body of the hub is the cylindrical me-
tallic shell 2, which tapers slightly from one
end to the other end, so that the diameter at
one extremity shall be a little less than the di-
ameter at the opposite extremity. Surround-
ing the cylindrical part 2 is a shell composed
of two end sections4 4 and a central interme-
diate section 5. The outer extremity of parts

4 are made heavier than the main portion and
are suitably seecured to part 1, as by screws 6,

passing through these enlarged extremities
intoeylinder2. Theinner extremities of parts
4 are suitably united to the outer edges of the

central portions 5, as at 6, where the edges of 53

the two parts are shown joined by oppositely-
disposed abutting shoulders. -Asanadditional
security in forming this joint, screw 7 may be
used, inserted in a continuous aperture formed
in the overlapping edges of the two parts.
The central portion 5 of the outer shell of
the hub is provided with apertures 8 for the
reception of the inner extremities of the
spokes. Apertures 8 in the outer shell of part
5 are so fashioned that the spokes 11 shall fit
nicely and securely therein.. After passing
through the outer shell of part 5 the spoke
enters the chamber inclosed by the cylindri-
cal box 9 and provided with a packing 10, of
elastic or resilient material, surrounding and
engaging the spoke. The packing 10 is re-
tained within thechamberbyanut12, screwed
upon the inner extremity of each spoke, which
is threaded to correspond with the threads up-
on its nut. The inner surface of the nut en-
gages the packing 10 and holds it securely in
place under all circumstanees. Thenutshould

| bescrewed tightly against the packing, so that

when in use the nut is thrust inward with the
spoke, thus enlarging for the instant the pack-
ing-chamber. Thepacking will by virtue ofits
resilience keep the chamber full and remain
at all times in contact with the inner surface
of the nut.

‘Nuts 12 are provided with outwardly-pro-
jecting rims or caps, which extend beneath
but do not guite engage the inner edges of
boxes 9. The inner extremities of the spokes
are never in contact with the cylindrical part
2. These extremities of the spokes are pro-
vided with suitable keys 13 or theirequivalent
for locking the nuts 12 securely in position.

The spokes 11 may be either solid or tubu-
lar, the latter form Dbeing preferable. The
outer extremities of the spokes are enlarged
at 16 and provided with shoulders 17. This

enlarged extremity is secured within a suita-

ble socket in the felly or rim of the wheel and
retained in place therein by pins 18, passing
through the felly and engaging the shoulders
17 on opposite sides of the spoke.

19 is the tire, which surrounds the felly and
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engages the outer extremities of the spokes,
retaining them in place.

As before stated, the cylindrical part 2
should taper slightly from one extremity to
the other extremity thereof. The object of
this is to enable part 2, together with the in-
closed body portion of the hub, to be drawn
or forced out of the surrounding shell when-
ever it isnecessary to have access to the mech-
anism connected with the inner extremity of
the spokes for the purpose of repairing.

The felly 14 is composed of a wooden body
20, inclosed by a U-shaped metal covering 21,
provided with inwardly-projecting flanges 22,
engaging the periphery of the wheel and cov-
ered by the tire.

Having thus described my invention, what
I claim is— :

1. In a wheel for vehicles, the combination,
with the hub, of the spokes 11, provided near
their outer extremities with the shoulders 17,
a suitable felly provided with apertures for

" the reception of the shouldered extremities of

25

the spokes, and pins 18, passing horizontally
through the felly on opposite sides of the
spokes and engaging shoulders 17 externally
and -supporting the spokes, but not passing
therethrough, substantially as described.

2 : ’ ' 425,506

2. In a wheel for vehicles, the combination,

with the main cylindrical part 2, of the hub

30

inclosing the body portion 1, the outer circum- -

ferential shell consisting of the end sections
4 and the intermediate section 5, section 5 be-
ing provided on its interior with suspension-
boxes 9, having external apertures for the re-
ception of the spokes, and a packing 10, of
elastic or resilient material, surrounding the
spokes, a nut 12, screwed upon the inner ex-
tremity of the spokes and retaining the pack-
ing in place, and a suitable key 13, or its
equivalent, for locking the nut, substantially
as described.

3. In a wheel for vehicles, a felly composed
of a body portion 20, constructed of wood, and
a U-shaped metal covering 21, inclosing the
wooden portion and provided with the interior
projecting flanges 22, engaging the periphery
of the wooden portion and lying beneath the
tire, substantially as deseribed.

In testimony whereof I affix my signature in
presence of two witnesses.

ALBERT C. HALL.
Witnesses: . ’
G. J. ROLLAUDET,
WM. MCCONNELL.
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UNITED STATES

PATENT OFFICE.

GABRIEL JOSHUA DE CORDOVA AND PERCY ALBERT ISAACS, OF KINGSTON,
JAMAICA, WEST INDIES.

VEHICLE-WHEEL.

SPECIFICATION forming part of Letters Patent No. 431,334, dated July 1,1890.

Application fled September 11, 1889, Serial No, 323,668,

To all whom it may conceri:
Be it known that we, GABRIEL JOSHUA DE
CorpovA and PERCY ALBERT ISAACS, both

.of Kingston, Jamaica, West Indies, have in-

vented a new and Improved Wheel, of which
the following is a full, clear, and exact de-
seription.

This invention relates to vehicle-wheels;
and it has for its object to prevent jar and
noise when iraveling, to decrease the wear
and tear upon the vehicle, to provide for the

‘ready repairof the wheel,and to so construct

the wheel that the tire will at all times be
tight.

"o this end our invention consists in cer-
tain novel features of construction and pe-
culiar combination of parts, all of which will
be hereinafter fully described in the annexed
specification, and particularly pointed out in
the claims, reference being had to the accom-
panying drawings, in which—

TFigurelis a side view of a wheel embody-
ing our 1nvent10n, parts being shown in sec-
tlon, and Fig. 2 is a €ross- sectlonal view of
the wheel. '

Referring to the drawings, 10 represents
the box or tlumble, which is arranged within
a wooden nave 11 in the mdmary manner.
Centrally of the nave 11 we form an annular
1eceqs 11%, in which is seated a rubber band

2,the upper portion 12* of which projects
bevond the nave 11 and forms an abutment
for the inner ends of the spokes, said spokes
being preferably cut to the form shown in
the d1 awings,theirinner ends bearing against
the rubber band 12.

To prevent lateral movement of the spokes
we provide a flange 18, which is driven upon
the rear end of the nave 11, the forward face
of the flange being Substantlally flush with
the rear edwe of the band 12. In connection
with the ﬂange 13 we employ another flange
14, the hub or sleeve of which is 1nterna11y
thl eaded at14* to engage an externally-thread-
ed washer 15, secur ed to the forward end of
the nave.

Between the side faces of the spokes and
the flanges 13 and 14 we place rubber wash-

(No model.)

ers 16, the lower ends of which bear against
the uppel or projecting
elastic band 12. By thisconstruction and by
seating the band 12 inarecess 11*inthenave

portion 12* of the 50

it will be seen that lateral spread or displace- .

ment of said band is entirely prevented, even

should some of the partsbecome loosened by 55

wear. It will also be seen that by compress-
ing the upper portion of the band by means
of a tight adjustment of the washers 16 and
flanges 13 and 14 said band is pressed ra-

dially outward, thereby always presenting a 6o

strong cushion for the abutting ends of the
spokes.

To serve as an additional means of secur--

ing said spokes in proper alignment we pro-
vide their outer lower faces with coincident
recesses, which form a confinuous annular
recess 178, in which are fitted metallie rings
17, said rings being held in position by the
rubber washers 16.

From the foregoing construction it will be
observed that the spokes rest upon an elastie
center,and as they are held under continual
pressure it follows that any expansion of the
tire due to heat or any contraction of the
felly due to shrinkage will be compensated
for by the outward movement of the spakes,
such movement being caused by the elastic
base.

Although not positively essential, we prefer
to place rubber cushions between the outer
ends of thespokes, either at the points marked
3 or at the points marked 4 in Fig. 2.

Having thus described our invention, what
we clzum as nevw, and desire tosecure by Let-
ters Patent, is—

1. In a wheel the combmatlon of a nave
provided with an annular recess 11*, an elas-
tic band held therein and projected beyond
said recess, spokes which rest uponsaid band,
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and the flanges 13 and 14 for holding said go

spokes from lateral displacement, substan-
tially as shown and described.

2. The herein-deseribed improvement in
vehicle-wheels, consisting of a nave provided

with an annular recess 11%, an elastic band 975

fitted in saidrecess, having a portion 12* pro-
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jected beyond said nave, spokes resting upon
said projecting portion, provided with coinci-
dent recesses in their lower outer faces, metal
rings fitted in said recesses in said spokes,
flanges 13 and 14, adjusted on said nave, and
elastic washers 16, disposed between the outer
~lower faces of the spokes and the flanges 13
and 14, the lower edges of said washers pressed
by said flanges against the projecting portion

jo of said elastic band 12, whereby said portion

431,334

is compressed radially outward, subst&ntmlly
as and for the purpose described.
GABRIEL, JOSHUA DE CORDOVA.
. PERCY ALBERT ISAACS.
Witnesses for G. J. de Cordova:
Epwarp KENT, Jr.,
C. SEDGWICK.
Witnesses for Percy A. Isaacs:
CHaS. E. BARRAN,
J. R. pE CORDOVA.
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PATENT OFFICE.

HOWARD M. DU BOIS, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE
DU BOIS MANUFACTURING COMPANY, OF PENNSYLVANIA.

"TIRE FOR VEHICLE-WHEELS.

SPECIFICATION forming part of Letters Patent No, 431,512, dated July 1, 1890.
Application filed March 1, 1890, Serial No, 342,256, (No model.)

To all whom it may concern:
Be it known that I, HowArDp M. DU ])OIQ
a citizen of the United States, residing in the
cityand county of Phlladelphla Stateof Penn-
5 sylvania,have invented a newand useful Im-
provement in Tires for Vehicle-“fheels, which
improvement is fully set forth in the following
specification and accompanying drawings.
My invention consists of a tire for avehlele-
ro wheel having on its inner face a semi-cylin-

drical rib or tongue which enters a groove in’

an elastic cushion, which is interposed be-
tween the tire and fellies of the wheel, said
tire having also flanges on its sides, the same

15 embracing said cushion, the tire being upset,
by which provision the tire may be firmly and
securely seated on the cushion.

Figure 1 represents a side elevation of a
portion of a tire embodying my invention.

20 Fig. 2 1epresents a section thereof on line x «,
Fig. 1. Fig. 3 represents a perspective view,
the parts bem(r separated.

Similar lettels of -reference indicate corre-
sponding parts in the several figures.

25  Referring to the drawings, A designaies a
portion of a felly of a Vehlele wheel, to which
isscrewed orotherwise fastened the channeled
plate B.

C designates an elastic cushion, which is

30 interposed between the tire D of the wheel
and said plate B, and having its inner pe-
ripheral portion located within the side walls
or flanges of said plate. Theouter periphery
of the cuslnon C has a circumferential groove

35 E, and the inner periphery of the tne is
f01 med with a circumferential rib or tongue
¥, which enters said groove, and the tlre is
fur thermore formed with side flanges G, which
project inwardly and embrace the sidesof the

40 outer peripheral portion of the cushion D.
The tongue is wide and deep, whereby the
thickness of the tire is centrally preserved.

When the parts are primarily located in po-
sition, the tire, which is integral, is upset,

whereby its diameter is reduced, and it thus 45
embraces the cushion and holds the latter
upon theplate B." The tongue K, entering the
groove E, serves to compress the central por-
tion of the cushion to a certain but uninjurious
extent, and as said tongue is of semi-cylin- 50
drical form its tendency is to distend the outer
peripheral portion of the cushion in lateral
direction, the same being, however, resisted
by the flanges G and thus confined within the
same, whereby the cushion is held firmlyand 55
true between the plate and tire, and the lat-
ter remains seated on said cushion in a secure
and reliable manner, the general elasticity of -
the cushion being preserved.

The side flanges G are rounded and em- 6o
brace the rounded and contiguous portions of
the cushion C, and as the groove K isof semi-
eylindrical form, or nearly so, to accord with
the shape of the tongue F, there is no cutting
action of the tire upon the cushion, it being 65
noticed that angles on the inner periphery of
the tire are avmded by the construction pre-
sented.

If desired, the plate B may be an integral
portion of the felly,instead of a separate piece, 70
as shown.

Having thus described myinvention, what.I
claim as new, and desire to secure by Letters
Patent, is—

A vehicle-wheel having a channeled plate, 75
an elastic cushion therein, and a surrounding
tire, the latter being provided with a semi-
cylindrical tongue which enters a semi-cylin-
drical groove. in said cushion, and flanges
which embrace the sides of the same, said tire 8o
with its tongue and flanges being upset, the
parts being combined substantially as de-
seribed.

HOWARD M. DU BOIS.

Witnesses:
JOHN A. WIEDERSHEIM,
Wu. C. WIEDERSHEIM.
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EGBERT WOOLSON, OF BROOKLYN, NEW YORXK, ASSIGNOR TO ALDEN
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N VEHICLE-WHEEL.
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SPECIFICATION forming part of Letters Patent No. 446,910, dated February 24, 1891.
Application filed January 2, 1891, Serial No, 376,500, (Nomodel.)

To all whom it may concern:

Be it known that I, EGBERT WOOLSON, a
citizen of the United States, residing at Brook-
Iyn,in the county of Kings and State of New
York, have invented certain new and usefnl
Improvements in Vehicle-Wheels; and I do
hereby declare the following to be a full,
clear, and exact description of theinvention,
such as will enable othersskilled in the art to
which it appertainsto make and use the same.

My invention relates to the class of vehicle-
wheels in which a cushion tire is interposed
between an outer metallic tire and the felly,
and has for its objects to provide a wheel of
this class which shall be simple and eco-
nomical in construction, in which the elas-
ticity of the wheel shall be retained during
the life thereof, which shall be thoroughly
durable, and in which it shall be impossible,
no matter how severe may be the usage, to
compress the cushion tire outward laterally
1o any appreciable extent, the result being

that the elastic and noiseless qualities of the’

wheel are made practically permanent instead
of temporary. With these ends in view I
have devised the siniple and novel construc-
tion which I will now desecribe, referring by

numerals to the accompanying drawings,

forming part of this specification, in which—

Figure 1 is a perspective of a section of a
wheel embodying my novel invention, and
Fig 2 is a cross-section of the felly, side pieces,
cushion tire, and metallic tire.

In use my novel wheel is equally adapted
for the purposes.of heavy trucking or for light
road-wagons. When used upon heavy wagons,
it greatly increases the durability of the
wheels, as it prevents the stretching of the
tires and the ecrushing of the fellies. The
same result follows when the inventionis ap-
plied tolight road-wagons,in which latter use
it is particularly valuable in that it causes
the wagons to run noiselessly and ride easily.

1 denotes the felly,in which the spokes 2
are secured in any ordinary or preferred man-
ner. At both edges of the felly on its outer

periphery the wood is removed, leaving shoul- |

ders 3, the central portion of the felly, ex-
tending straight outward from said shoulders.
4 denotes the cushion tire, which is prefer-

| said projections and side pieces.

ably a band of rubber rectangular in cross-
section.

5 denotes metallic side pieces, which are se-
cured on opposite sides of the felly by rivets
6, extending through the felly transversely.
These side pieces are provided on theirinner
sides with projections 7, the inner faces of
which rest against the central portion of the
felly and the lower faces of which rest against
shoulders 3. "These projections extend out-
ward beyond the periphery of the felly and
part of the height of the cushion tire, support-
ing the latter on both sides and preventing it
from expanding laterally. The tops of said
projections—that is, their outer peripheries—
incline from their inner faces downward and
outward, as clearly shown in Fig. 2.

8 denotes the tire, the central portion of
which rests against the cushion tire. Oune or
more ribs 9, oneonly being shown in the draw-
ings, are provided on the inner face of the tire,
which engage the cushion tire and assist in
holding the tire against lateral displacement.
On the innerperiphery of the tire at the edges
are projections 10, said projections being
widest on their outer faces and ineclining up-
ward and inward parallel, or substantially so,
with the inclines upon the outer peripheries
of the side pieces, leaving a space between
The in-
clines upon the tire terminate at about the
edges of the cushion tire, so that the edges of
the cushion tire lie in the angles formed by
the intersection of the inner faces of pro-
jections 10 with the inner face of the central
portion of the tire,as is clearly shown in Fig.
2. In practice the tire is shrunk into place,
and is held firmly without the use of bolts
passing through the felly. It will be seen that
this special construction of parts holds both
the tire and the eushion tire against lateral
movement, thereby dispensing with the ne-

cessity for bolts, renders it practically im--

possible for the cushion tire to be compressed
outward between the tire and the side pieces,
and, furthermore, that the engagement of the
projections on the side pieces with the shoul-
ders on the felly insures that all the compres-
sive strain upon the side pieces be taken up
by the felly itself, so that there is no strain
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upon rivets G,and consequently no tendency
to displace the side piecesin use. The fact
that Dolts through the tire and the felly are
entirely dispensed with proves to be a very
valuable feature in usc and adds greatly to
the life of the wheel.

Having thus described my invention, I
claim—

1. A vehicle-wheel having a felly provided
with shoulders on its outer periphery, side
pieces having inward projections, the lower
faces of which bearagainst the shoulders and
the inner faces against the felly above the
shoulders, the peripheries of said side pieces
inclining from their inner faces downward
and outward, a cushion tire resting upon the
felly between said projections, and a tire rest-
ing upon the cushion tire and having on its
inner periphery projections thickest at their
outer edges, the inner faces of which incline

from the outer edges upward and inward,
leaving spaces between the peripheries of the
side pieces and the projections on the tire on
opposite sides of the cushion tire.

2. A vehicle-wheel consisting of a felly hav-
ing shoulders 3, side pieces having projections
resting on said shoulders and inelines on their
peripheries,a cuashion tire resting on the felly
between said projections, and a tire resting
on the cushion tire and having a rib engag-
ing said eushion tire, and projections on its
inner periphery made thickest at their outer
edges, substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

EGBERT WOOLSON.

Witnesses:
Jacos M. LAYTON,
HENRY W. BODWELL.
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UNITED STATES

PaTENT OFFICE.

CHARLES CHALLINER, OF LONGSIGHT, ENGLAND.

TIRE FOR VEHICLE-WHEELS.

_ SPECIFICATION forming part of Letters Patent No. 449,281, dated March 31, 1891,
Application filed September 80, 1890, Serial No. 366,703, (Nomodel) Patented in England July 26; 1888, No. 10,819,

To all whom it may concermn:

Beitknown that I, CHARLES CHALLINER, &
subject of the Queen of Great Britain and
Ireland, residing at 15 Plymouth Avenue,
Longsight, Manchester, Lancaster county,
England, have invented certain new and use-
ful Improvements inand Relating to the Tires
of Carriages and other Vehicles, (for which I
haveobtained Letters Patent of Great Britain,
No. 10,819, dated July 26, 1888;) and I hereby
declare the following to be a full, clear, and
exact description of the same.

My said invention relates to the tires of

‘wheeled vehicles, and particularly to those in

which rings of india-rubber or other suitable
material are employed. :

My invention has forits object to lessen the
noise and vibration caused by the passing of
the vehicle over the roadway, or over plates.
or rails where the vehicle is destined to run
on such, and is at the same time intended to
prevent the destruction of the india-rubber
ring or tire. With this object I surround the
india-rubber ring or tire with a metal facing,
which protects it from wear, and to permit of
theshrinking on of the said outer metal facing
or tire I first surround the rubber ring with a
metal hoop, to which the rubber is preferably
vuleanized, although the said hoop and the
rubber might also be united by cement or
other means. The rubber ring thus united
to the metal hoop is formed with an open
half-checked or butt or other joint, or is split
or formed in halves or in segments, so that it,
can be easily applied to the wheel, and when
in position on the felly the whole issurrounded
and held firmlyin position by the outershrunk-
on tire. The inner surfaces of the hoop and
tire are formed so as to prevent displacement.

To render my invention more clear, I will
now proceed to deseribe the same more par-
ticularly with reference to the annexed three
sheets of drawings.

On Sheet 1 of the said drawings, Figures 1,
2, 8,4, and 5 illustrate in cross-section the
most obvious forms of my invention.

Sheet 2 contains a view of a complete wheel
and detail views explanatory of the method
of forming and applying the ring, hoop, and
tire.

Sheet 3 illustrates a tramway-wheel made
in aceordance with my invention.

Referring in the first place to Sheet 1 of.

the drawings, Fig. 1 is a section of a wheel-
rim with my improvement applied, and in-
tended for use in such a vehicle, for example,
as a hansom or other cab. The felly o is sur-
rounded by a trough-shaped ring b; which is
shrunk onto the felly or otherwise properly
secured thereto. Within the trough-shaped
ring b I place a rubber ring ¢, having a metal
face or hoop d,.the rubber being vuleanized
to the hoop.- ‘The rubber ¢ is recessed, as
shown, and. a projection d’ on the inner cir-
cumference of the hoop fills the recess of the
rubber. By this means the hoop d is more
firmly secured to the rubber, and sidelong dis-
placement or separation-of the hoop and the
rubber is prevented. When the hooped rub-
ber has been applied to the rim in a manner
whieh will be described with reference to
Sheet 2, the outer tire e is placed round the
whole and shrunk on in position, compressing
the metal-faced rubber ring c firmly in the
trough-ring 0. - The recess which appears in
the back of the hoop d or metal face of the
rubber ring is occupied by a rib or projection
e’, formed-on the inner circumference of the
tire e, so that the tire e cannot move to one
side or the other.

Fig. 2 shows a section similar to Fig.1,but
adapted for a heavier class of vehicle—such,
for example, as a cart or heavy carriage. It
will be observed that a less thickness of rub-
ber is used. )

In Fig. 3, which is designed for use in still
heavier vehicles—such as lorries and the
like—the hoop d is formed with side flanges
or lips d? which embrace this rubber ring ¢
on each side in the same manner as the
trough-shaped ringd. By this means greater
stiffness is given to the elastic tire or rim, so
as to qualify it to resist the heavy strains
brought upon it. The construction is other-
wise the same as in the foregoing figures.

In Fig. 4 the hoop d hus no recess in its
outer circumference, and the inner circum-
ference of the outer tire e is also flat. . To
give the requisite or desirable attachment be-

1 tween the outertire ¢ and the hoopd,I secure
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them together by means of serews or stuads f,
the heads of which oceupy countersunk holes
in the outer tire e, so as to be flush with the
outer surface, while the screwed shanks en-
ter tapped holes in the thickest part of the
hoop d. :

- Fig. 5 shows the rubber ring ¢ forced into
a trough-shaped ring b, having overhanging
sides or retaining-ridges b’, which hold the
rubber ¢ in the ring b independently of the
retaining effect of the hoop and tire. The
ring b may either be formed as shown in Fig.
5, or it may have dovetail or inclined sides,
although I do not make any claim for such
dovetail or inclined sides in the ring b inde-
pendenily of or apart from my present inven-
tion. The depression in thé hoop d may also
be rolled in the curved form shown at IFig. 5.
In all cases I prefer to further secure the
hooped rubber ring ¢ in the ring b by means
of cement.

In Sheet 2 of the drawings, Fig. 6 shows a
complete wheel fitted with my improved tire.
Fig. 7 shows a portion of the felly and tire

to a larger scale, the part marked A being

an outside view and the part marked B being
in section. I have already observed that for
convenience in applying the rubber the ring
is or may be cut so as to form a butt or
checked joint.

In Fig. 8 I show a portion of the rubber
ring ¢ with the hoop d vuleanized thereto, the
joint at « appearing open. This joint might
either be a fat butt-joint or I might half-

check the ends to be joined, as shown at Fig.,

9,which represents the rubbef ring and hoop
before being closed up by the binding action
of the outer encireling tire é.

Fig. 10 shows the joint after having been
closed by the pressure of the said outer fire.
When fitting wheels with my improved tire,
I first valeanize the hoop d to the outer ¢ir-
cumference of the split rubber ring ¢, the
hoop being split at the same point as the rab-
ber. Then having coated the interior of the
trough-ring 0 with cement when in sifu on
the wheel-felly I insert the rubber ring, on

the completion of which operation the joint
of the hooped ring is open,as in Fig. 9. I

now heat the outer tire e till it has expanded
suffieiently to embrace thehooped rubberring,
after which it is cooled and shrunk oa in po-
sition, binding the whole of the partstogether
and closing the open joint of the hooped ring,
as shown in Fig. 10. The faces of the joint

might also be coated with cement to secure co--

hesion and prevent opening. Insteadefhav-
ing the jointof the hooped ring half-checked,
as shown in the drawings, I might make'it a
plain butt-joint, as aforesaid, or a V-joint,or
of any other suitable shape. v

In Sheet 8 of the drawings, I'ig. 11 shows a

tramway-wheel in side elevation, and Fig. 12"

the same in cross-section, Fig. 18 showing the
rim in section to a larger scale. The boss f,
arms ¢, and ring » are formed in one piece,

while the ring ¢ is bolted on by means of the
bolts 4, thus forming a trough-shaped recess
round the ecircumference, into which the
hooped rubber ring cis inserted, as aforesaid.
The flanged tire e is thereafter shrunk on, as
already described with reference to the other
drawings, and the wheel i3 completed.

In order to soften sidelong thrusts and
shocks-=such,forexample, as take place when
rounding a corner or when the car isswitched
from one track to another—I introduce elas-
tic material between the flanged tire e and
the sides of the recess into which it is shrunk,
$0 a8 to prevent the unyielding contact be-
tween metal and metal. Thismodification is
shown to an enlarged scale at Fig. 14 on Sheet
1. Inthis caselintroduce rings % of rubber,
leather, or other suitable yielding material
between the sides of the tire ¢ and the faces
of the rings % .7, so that when the tire e is
forced against one sideor the other of the re-
cess these rubber rings & act as buffers and
soften the shock. Thin rings of metal  are
introduced between the said side rings and
the rubber and tire, as shown; but these
might be dispensed with.

The invention might be applied to the con-
struction of railway-wheels.

Tig. 15 is & sectional view of the rim of 'a
tramway-wheel showing a mode of construe-
tion different from the methods hereinbefore
set forth. I cast the rim or ring /i with a re-
cess to take the hooped rubber ring ¢.  'When
thesaid hooped rubberring has been inserted,
I shrink on the flanged tire ¢, and finally
shrink the retaining-ring m upon the side of
the rim %, thus boxing in the rubber and
making all secure without the aid of bolts or
screws. Side rings of rubber might be ap-
plied to this form of wheel, as shown  at
Fig. 14.

The details of manufacture,shape, and con-
struction of the wheel may be varied so long
as the principle of my invention is adhered
t0, Which consists in the use of a rubber tire
applied to the felly of the wheel, in combina-
tion with an outer metal coating or ring or
tire to protectthe rubber from too rapid wear.

. T'elaim a$ my invention— )

1. In a vehicle-wheel, the combination of a
grooved or trough-shaped rim, a compound
tire consisting of a rubber ring ¢ and an in-
closing metallic hoop d,and an outer metallic
tire shrunk in place over the said hoop, sub-
stantially as set forth.

2. In a-vehicle-wheel, the combination of a

grooved or trough-shaped rim, a compound

tire consisting of a divided rubber ring ¢, and
an inclosing divided metallic hoop d, vulcan-
ized thereto, and anoutermetallictire shrunk
in place over the said hoop, substantially as
set forth.

3. In a vehicle-wheel, the combination of a
grooved or trough-shaped rim, a compound
tire consisting of a rubber ring ¢ and a me-
tallic hoop d, having a recess d’, and an outer
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metallic tire having a projection ¢’, and
shrunk in place over said hoop, substantially
as set forth.
4. The combination of a rim having a pe-
5 ripheral groove or recess, a rubber ring ¢
therein, an outer metallic tire encireling said
ring, and elastic cushions %, interposed be-
tween the sides of said metallic tire and the
flanges or sides of the recessed rim, substan-
1o tially as set forth. _
5. The eombination, with a rim having a

A

peripheral groove or recess, one side or flange
of which is shrunk upon the main portion of
the rim, of a rubber ring ¢, an inclosing me-
tallic divided hoop d, and an outer tire shrunk 15 -
upon said hoop, substantially as set forth.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
CHARLES CHALLINER,
Witnesses:
Davip FuLTON,
RICHARD IBBERSON.
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CUSHION-TIRE.

SPECIFICATIONVforming part of Letters Patent No. 490,714, dated January 81, 1893.

Application filed April 25, 1892,

Lo all whom it may concern:

Be it known that I, WOODBURN LANGMUIR,
of the city of Toronto, in the county of York,
in the Province of Ontario, Canada, have in-
vented certain new and useful Improvements
in Cushion-Tires, of which the following is a

specification.

The object of the invention is to provide a
cushien tire which is so perfectly held to the

felly that the joint cannot be affected by damp-

ness, and it consists, essentially, of a metal
band bolted or riveted to the felly, a rubber
band overlapping the metal band and an outer
steel band shrunk onto the rubber band so as
to compress its outer edge tightly against the
felly; substantially as hereinafter more par-
ticularly explained. ‘

The drawing represents a perspective sec-
tional view, showing a portion of a felly pro-
vided with my improved cushion tire.

In the drawing, A, represents a metal band
preferably made of iron and secured tightly
to the felly B, by the bolts or rivets C. It
will be observed that the metal band A, is nar-
rower than the felly B, and that the heads of
the bolts C, are counter-sunk so as to leave
the outer surface of the band A, perfectly
smooth.

D, is a rubber band made the exact width
of the felly B, and having a recess in its cen-
ter to receive the band A. The portion of
the band D, which overlaps on each side of
the band A, fits against the felly B, and the re-
cessin the band D, is preferably made slightly
deeper than the thickness of the band A, so
that it will touch the felly before it comes in
contact with the surface of the band A.

E,is an outer band preferably made of steel
substantially the same width as the felly and
having flanges q, to fit into grooves made in
the top edge of each side of the rubber band
D. This outer band is shrunk onto the band
D, and compresses the outer edges of the said
band tightly against the felly, the force of the
shrinking being sufficient to form hermeti-
cally sealed joints between the felly B, and

Serial No. 430,614, (No model.)

the band D, and the flanges a, and band D.-
In this way all the parts forming the tire are
not only rigidly held together, but the joints
being hermeticallysealed as it were, no moist-
ure can find its way into the joints and in this
way the tire is much more durable. More-
over, the band A being entirely inclosed by
non-conducting substances it is not likely to
expand by heat, as it is protected from the
direct rays of the sun, and therefore the joints
of the fellies always remain tight.

What I claim as my invention is:—

1. Asanimproved tire, a metal band bolted,
or otherwise secured to the felly, a rubber
band overlapping the metal band and an outer
metal band shrunk onto the rubber band so
as to compress its outer edges tightly against
the felly,substantially as and for the purpose
specified.

2. As an improved tire, a metal band nar-
rower than and rigidly secured to the felly, a
rubber band substantially the same width ag
the felly and having an inner recess to fit
over the metal band and an outer metal band
‘shrunk upon, the rubber band, substantially
as and for the purpose specified.

3. As an improved tire, a metal band nar-
rower than and rigidly secured to the felly, a
rubber band substantially the same width as
the felly and having an inner recess to fit
over the metal band, the outer edges of the
rubber band being grooved to receive the
flanges formed upon the outer metal band
which is shrunk upon the rubber band, sub-
stantially as and for the purpose specified.

4. As an improved tire, a metal band bolted .

or otherwise secured to the felly, a rubber
band over-lapping the metal band and touch-
ing the felly so as to inclose the same and an
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outer metal band surrounding the rubber

band. »
WOODBURN LANGMUIR.

In presence of—
CAMPBELL RIDOUT,
Dowarp C. RIDOUT.
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" Do all whom ¢ may concern:
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Be it known that we, ELI A. THUSTON and
GEORGEE. GILL, citizens of the United States,
residing at Columbus, in the county of Frank-
lin and State of Oliio, have invented certain
new and useful Improvements in Wheel-
Tires; and we do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

Our invention relates more particularly to
clastic tires for vehicle-wheels which are in-
tended to prevent the noise and jar incident
to the use of the rigid and inflexible wheels
at present in common use.

Several attempts have been made to pro-
vide a wheel having a cushioned metallic tire,
but owing to their complexity and cost they
do not appear tohave been generally adopted.

The object of our invenfion is to provide a
cushioned tire which shall be economically
constructed and easily applied and which
shall be durable and satisfactory in use.

In the accompanying drawings, Figure 1
illustrates a sectional perspective view of a
fraction of a wheel having our cushioned tire.
Fig. 2 illustrates a sectional view of the parts
separated.

In practicing our invention we first groove
or channel out therim or fellies 1 of the wheel,
the groove being rounded, as indicated at 2.
We then form upon the inner side of the
metal tire 3 a channel or groove 4 rounded
like that upon the rim of the wheel, the outer
surface of the metal tive being made straight
in cross-section, as shown at 5. In putting
on the elastic band 6 it is first fastened at a
point on the rim and then stretched tightly
around the groove, and in this stretching the

elastic material will sink into and fill the
groove or concave, as shown in Fig. 1. The
metal tire is then heated and shrunk onto the
rubber band. In doing this the rubber is
compressed by the concaved bottom of the
tire, which is also filled, as shown in Fig. 1.

The compression of the rubber into both
the rim and tire prevents the accidental re-
moval from the wheel of either the elastic
cushion or the tire.

Instead of shrinking on thetire in the usunal
way the rim may be expanded out to the tire
by such a device as shown in the patent
granted to Hays and Thuston, No. 522,162,
dated June 26, 1894.

It will be seen that with our invention the
only part which we employ in addition to
what has heretofore been employed in the or-
dinary wheel isthe elastic cushion, which, by

‘means of our improvements, we are enabled

touse withoutthe aid of any additional parts.

‘What we claim, and desire to secure by
Letters Patent, is—

Awheel havingits rim made with a cireum-
ferential groove curved or rounded through-
out its cross section, a flat elastic band in said
groove, and a tire having a.groove around its
inner side curved or rounded throughout its
cross section whereby when the tire is shrunk
onto the elastic band the latter is compressed
inward and outward toward and at its cen-
tral line, substantially as shown and de-
scribed.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

ELI A. THUSTON.
GEORGE E. GILL.
Witnesses:
GEORGE M. FINCKEL,
‘WM. B. JORDAN.
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No. 732,199,

UNITED . STATES

Patented June 30, 1908,

PateNT OFFICE

SAMUEL C. LINES,

OF CURTICE, OHIO.

VEHICLE-WHEEL TIRE.

SPECIFICATION forming part of Letters Patent No. 782,199, dated June 30, 1903.

Application filed December 26,1902, Serial No. 136,594.

To all whom it may concern:

Beitknown that I, SAMUEL C. LINES, a citi-
zen of the United States, residing at Curtice,
in the county of Ottawa and State of Ohio,
have invented certain new and useful Im-
provements in Vehiele-Wheel Tires; and I'do
hereby declare the following to bea full, clear,
and exact deseription of my invention, such
aswill enable othersskilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the figures of reference marked
thereon, which form a part of this specifica-
tion.

My invention relates to a supplemental tire
or tread for nse on automobile and other ve-
hicle wheels of that class in which a pneu-
matic tire or resilient tread portion is pro-
vided to absorb vibration; and it consists of
a supplemental tire or tread carrying a plu-
rality of rubber blocks adapted to find bear-
ingsinthe ordinary concave periphery of such
wheels.

The primary object of my invention is to
provide a resilient tire of novel and improved
construction that may be readily and easily
applied to the ordinary vehicle-wheel of the
class above described in cases of emergency,
such as the puncturing or otherwise disabling
of the pneumatic or rubber tire, without de-
facing or injuring the rim of such wheel in
any way and that may be conveniently car-
ried in the vehicle by tourists for immediate
application in case of such disabling of the
tire.

‘While the essential features of my inven-
tion are necessarily susceptible of modifica-
tion, still the preferred embodiment thereof
is 111us‘nated in the accompanying drawin gs,
in which—

Figure 1 is a view of a vehicle - wheel
equipped with my improved tire. Fig.2isa
view of the tire detached from the 'Wheel; and
Fig. 3 is a cross-sectional view of the supple-
mental tire and wheel-rim, taken on the dot-
ted line z z in Fig. 2.

Like figures of reference mark the same
parts in all the figures of the drawings.

Referring now to thedrawings, 1 represents
the hub; 2, the spokes, which may be either of
wire or wood, and 38 the concave rim of an or-

(No model.)

dinary vehicle-wheel of the class a,bove de-
scribed. -

4 represents a metal tire or tread of greater
diameter than the rim 3, to the inner periph-
ery of which-I rivet or otherwise rigidly se-
cure withinsuitableapertures provided there-

"in the inwardly-projecting bolts 5, the same

being reinforeed and prevented from any out-
ward or longitudinal movement in said tire
by means of the nuts 6, which are turned
tightly against the inner periphery of the tire.

7 represents blocks of rubber or other yield-
ing substance adapted to rest in the concave
periphery of the rim 3 of the wheel and to re-
ceive the projecting ends of the bolts 5.
These blocks 7 are provided with a central
channel or bore 8, within which the ends of
the bolts 5 loosely rest, and they have their
lower or inner surfaces convexed, as shown
at 9, to conform to the concave periphery of
the rim 3. ~In order to support the tire 4 and
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hold the same in proper relation to the rim 3 -

of the wheel and also to retain the blocks 7
within the periphery of the rim, I provide
the adjustable bearing-nuts 10 and washers
11, which bear against the outer portions of
the blocks 7. Normally the blocks 7 main-
tain the tire and rim in proper relation; but
when the tire is depressed or dlsplaced in-
wardly in riding said blocks permit it to yield
and absorb vibration in the same manner as
the ordinary pneumatlc tire.

When the tire is properly secured to the
rim of a wheel, the ends of the bolts 5 are sup-
ported a sufficient distance above the rim 3
of the wheel by means of the blocks 7, as
shown in Fig. 3, to permit them to Vlbla.te
and have a longitudinal play in said blocks
when riding without striking and injuring

| the rim.

In placing, my tire on or removing the same
from a wheel it will only be necessary to
loosen the bearing-nuts 10 on one-half of the
tire sufficiently to permit of the blocks 7 on
that half being forced over the edge of the
rim 8, the said nuts being then properly tight-
ened and adjusted toretain the tire4 on and
in proper relation to the rim 3 of the ‘wheel.

It is apparent that if desired my improved
tire may entirely take the place of the pneu-
matie tire now in use, and thus obviate the
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necessity of continually repairing punctures
and placing new tires on the wheels, such be-
ing the case with tires used on heavy vehicles,
especially in country travel, or it may be used
simplyasan emergency-tire to be placed on the
wheel after the removal of the disabled tire.

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

1. A supplemental tire or tread carrying a
plarality of blocks of a yielding substance,

~ said blocks adapted to find bearings in the or-

20

dinary concave peripheryof a vehicle-wheel.

2. The combination, with a vehicle-wheel
carrying a rim having a concave periphery,
of a suppleniental tire or tread carrying a plu-
rality of rubber blocks adapted to find bear-
ings in the coneave periphery of said rim.

3. The combination, with a vehicle-wheel
provided with a concave periphery, of a sup-

plementaltire, a plurality of supporting mem-

bers secured to the inner periphery of said
tire, a rubber block carried by each of said

732,199

supporting members and adapted to find bear-
ing in the eoncave periphery of said wheel,
and means provided for adjusting said blocks
with relation to said wheel.

4. The combination, with a vehicle-wheel
provided with a concave periphery, of a sup-
plemental tire or tread, a plurality of in-

wardly-projecting bolts secured to the inner

periphery of said tire or tread, a block of

yielding substance carried by each of said
bolts and adapted to rest in the concave pe-
riphery of said wheel and so shaped as to con-
form to the contour thereof, and nuts thread-
ed on said bolts and adapted to bear against
said blocks and retain the said tire in proper
adjustment to said wheel. _
In testimony whereof I have subseribed my
name to this specification in the presence of
two witnesses.
SAMUEL C. LINES.
Witnesses:
WILBER A. OWEN,
EMmin J. VOGELSANG.
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UNITED STATES

PATENT OFFICE.

ISAAC W. GILES,

OF NEW BEDFORD, AND CHARLES W. TOBEY, OF
FAIRHAVEN, MASSACHUSETTS. |

WHEEL.

No. 825,821,

) Specification of Letters Patent.

Application filed December 6. 1906. Serial No, 200,418,

To all whom it may concern: ) -

Be it known that we, Isaac W. GiLEs, a
resident of New Bedford, and CrARLES W.
ToBEY, a resident of Fairhaven, in the county
of Bristol and State of Massachusetts, citi-
zens of the United States, have made certain
new and useful Improvements in Wheels, of
which the following is a specification.

This invention is an improvement in
wheels, and especially in wheels designed for
use on automobiles and the like wherein a
cushioning and a strong traction effect is de-

“sired; and the invention consists in certain

novel constructions and combinations of

parts, as will ‘be hereinafter described and-

claimed.

In the drawings, Figure.1 is'a side eleva-.

tion of a wheel embodying the invention.
Fig. 2 is a‘sectional view on about line 2 2 of
Fig. 3. Fig. 3 is a section on about line 3 3
of%ig. 2. Fig. 4is an end view, and Fig. 5 a
side view; of one of the cushion-blocks. Fig.
6 is a side view of one of the block-holders.
Fig. 7 is an end view of the same block-
holder. Fig. 8 is a face view of the cushion-
holder shown in Fig. 7. TFigs. 9 and 10 are
side and edge views of the socket-holder for
application to the tire. Fig. 11 is a face

. view of said cushion-holder, and Fig. 12 is a
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view of a rectangular cushion-block holder.
By the invention we provide a wheel com-
prising a body portion A, having its rim com-
posed of the felly B and the plate C, the tire
spaced away from the rim of the body A and
comprising the- tire-plate C’ and the rubber
rim D, the cushion-blocks E between the

wheel and the rim, and the holders. F and

G for the said cushion-blocks. ‘

The cushion-blocks E are preferably of
rubber and may be of any desired shape; but
it is preferred to make them cylindrical in
cross-section, as shown in: Fig. 4, with their
ends square or flat, as shown in Fig. 5, where-
by to keep the blocks in place and prevent
any tendency to roll in line with the trac-
tion, and also to form the said blocks with
central openings E’ to receive the devices, by
which to brace the blocks against lateral dis-
placement as well as against movement in
the direction of the circumference of the

wheel when the blocks. are compressed.

In securing the blocks in place we prefer to
employ the inner and outer holders I and G,
secured, respectively, to the outer side of the

rim.of the wheel proper and the inner side of
the rim in radial alinement and provided at
their upper edges with slightly-projecting
beads F” and G’ overlapping the ends of the
1{)'Locks and operating to keep out dirt and the
ike. - -

Patented July 10, 1906.
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_The guide devices within the cushion-

blocks E comprise lugs ¥?, projecting from
one of the block-holders and lugs G?, ar-
ranged in pairs on the opposite block-holders
and between which the lugs F* project, the
outer ends of the lugs F? being rounded at-F?
and the recess or depression at G® being
formed between the lugs G* at the base of the

65

latter to receive the rounded point of the lug .

F? when the cushion-block is compressed to
its greatest extent, as shown at the bottom
in Fig. 1, in order to prévent any circumfer-
ential displacement of the body of the wheel
within the rim, the overlapping of the lugs
F? and G? preventing any lateral displace-
ment in the use of the invention, as will be
readily understood.

" The cushion-blocks may be round, square,
or oval in shape, Fig. 12 illustrating a rectan-
gular form of holder for the same. ~ -

In assembling the parts of the wheel it will
bé.understood 51(3 blocks E are placed in po-
sition under pressure and operate to center
the wheel-body within the rim, and while
normally under a certain degree of compres-
sion will yield in passing over uneven sur-
faces, stones, and other obstacles found on
the ordinary highway.. ’

It will be noticed from the drawings that

in practice we provide a wide metal plate C

upon the felly of the wheel-body and secure
the inner block-holders thereon, the outer
block-holders being secured to a broad metal
tire-plate and the opposite holders for the
block being provided with overlapping pro-
jections, which act as braces to prevent too
much lateral movement in the use of the in-

vention, also that the engagement of the pro-

jections of the inner and outer block-holders
with each other under the extremecompres

sibn of the cushion-block prevent displace-
ment in line with the traction.

In securing the block-holders in place
screws or other suitable fasteners may be
employed, screws being indicated in dotted
lines in Fig. 6.

The wheel
practice to possess all the elasticity of a pneu-
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matic tire without many of the troubles in-
cident to such form of tire, the improved

wheel being puncture-proof and so construct-

ed that dirt, grit, and mud cannot enter or

obstruct the working devices. '
Having thus described our invention,what

we claim as new, and desire to secure by Let-

ters Patent, is— .

1. The improvement in wheels herein de-
scribed comprising the main wheel-body hav-
ing a felly and a broad metal tire-plate there-
on, the rim having a broad metal plate, the
inner and outer cushion-block holders se-
cured respectively to the inner and outer
rims and having at their outer edges project-
ing beads to overlap cushion-blocks and also
provided with the projecting lugs, the lugs
on one of the holders of each pair extending

on opposite sides of the lugs on their codp-.

erating holders whereby to prevent lateral
displacerient and said holders being re-

- ‘cessed between their pairs of lugs to receive

25

the points of the opposing lugs, and the cush-
ion-blocks having the flat ends and provided

with the central openings and fitting within
their holders with the lugs thereof projecting

into the central openings of the cushion-
blocks, substantially as set forth.

825,821 .

2. The combination. in a wheel with the
wheel-body and the rim spaced apart there-
from, of cushion-blocks between the body
and rim, and holders receiving said blocks
and secured respectively to the wheel-body
and to the rim and provided with projecting
overlapping lugs operating-within the cush-

ion-blocks and adapted to prevent lateral-

displacement substantially as set forth.
3. The combination of the wheel-body, the
tim, the cushion-block between the body and

rim and having a central opening, and hold-

ers for said block secured to the wheel body
and rim and provided with overlapping lugs
operating within the central opening of the
cushion-block, the said lugs being arranged
with a single lug on one holder and with a
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pair of lugs on the opposite holder lapping on -

opposite sides of the first lug and the second
holder being provided between the lugs of its
pair with a recess receiving the point of the

_single lug all substantially as and for the pur-

poses set forth. . L
ISAAC W. GILES.
(HARLES W. TOBEY.
Witnesses:

RoBERT BETAGH,

Frank 1. Davis.
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UNITED STATES PA TENT OI‘FICE

HARRY BELL OF STAMFORD (JONNECTI(.,UT

VEHICLE-WHEEL.

No.833,115.

Spec1ﬁca.t1on of .uetters Patent.

Patented Oct. 9, 1906.

Application'ﬁled Ma..y' 4,1906. Secrial No, 315,124,

To all whom it may concern:

Be it known that I, HaARrY BELL, a citizen
of the United States, residing at Stamfo,t‘d
county of Fairfield, and State of Connectlcut
have invented certain new and useful Tm
provements in Vehicle - Wheels, fully de-
scribed and represented in the followmg speci-
fication and the accompanymg dremgs
forming a patt of the same.

‘The great- demand for resilient vehlcle—

wheels 1s at the present time almost univer-.

sally filled by providing the wheels with the
well-known pneumatic tires. These tires,

while giving excellent results, are ob]ectlon-'

able, as is well known, not only on account of

- the great initial cost; "but on account of lack
" of durability, because of liability to puncture

20

and for other reasons.

-'The present invention has for 1ts ob]ect to’

produce a comparatively inexpensive, simple,

- and effective wheel of the resilient type in
- which an outer rim is employed-in connec-
. tion with the felly, the rim being held in posi-

25
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tion with respect to the felly by elastic coup-
lings introduced between it and the felly, the
construction being such that the rim is ‘ef-

fectively maintained in p051t10n against the

strains incident to running, excessive move-
ment in any direction being:prevented and
provision being made for readily placing the

- couplings in position and for removing them

40
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when made Decessary. by wear or for other
Teasons. -

With this and other objects in view the in-
verition consists in certain constructions and

in certain, parts, improvements, and combi-

nations, as will be hereinafter fully described
and then specifically pointed out. '
In the accompanying drawings, Figure 1 is

a side elevation of a wheel embodying the im- |-
- proved construction. Fig. 2 isa detail view,_
on g largescale, illustratingmore partlcularly 1

the constructlon shownin Fig.'1. Fig.3isa
sectional view on the line « y of Flg 2 Fig.
4 is an isometric perspective view of one of
the couplings and its securing devme removed
from the wheel. -~

The wheel which has been selected to ﬂlus-

- trate the invention is as to its general charac-

50

teristics of the well-known artillery type.
The hub of the wheelis indicated at 1, the

-'s okes at 2, -and the usual spoke- holdin

plates.at 3. The felly employed (indicate
at -4) m&y as to its general chamctens‘acs be

couplings may be of any
|'may vary in their construction, in the best
‘constructions and as illustrated theywﬂl con="

of any desired construction. In the best
constructions, however, the felly will be held
in position on the spokes by suitable retain-

ing devices, such as circumferential rings 5,

these rings bemg secured in placein any suit-
able manner—as, forinstance, by bolts. ~The
rim {indicated at 16) may be ‘of any suitable
construction and ‘may, if desired, be pro-
vided with a solid or cushion tlre (mdlc&ted

‘at 12,) this tire being held in pos1t10n by
zclencher—rmgs 13. A metal tire (indicated at

15) may, if desired, be employed between the

rim and the outer tire for the. purpose of ad--

ditional strength. -
The outer rim and the felly will be secm‘ed
together by elastic couplings. While these

e31red form and -
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sist of resilient plugs 17, the construction be- " .’

ing such as to-permit the insertion and Te-

moval of these couplings through one of the-.
In order to hold these coup-
‘lings in position, the rim may be provided

coupled parts.

with a series of sockets 18, into which the
couplmgs fit.- The felly may be prowded
with opposing sackets, which in the particu-
lar construction illustrated are shown as ex-
tending through the felly. These sockets

ing holes® through the rim ‘and inserting in
these holes flanged bushings 19, the lower

75

o .

'may be formed by boring or otherwise form- -

83

ends of which-are threaded, as shown at 20. .

Removable bottoms consmtmg of threaded
stoppers 21 may be screwed jinto the thread-
ed portions of the couplings, these stoppers
bem provided with squared sockets 22, into
%1 the end of a wrench or other tool may

be mserted
v In constructmg the wheel care should be
taken to so proportion the parts as to bring
the outer circumference of the felly so
closely to the inmer circumference of the rim
as_to prevent the rim from yielding under
sidewise strain sufﬁclently to pull the coup-
lings out. of their sockets. -

silient.* A rubber composition of suitable

Care should also-
| be taken not to make the couplings too re-
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grade is well adapted as the material for the

couplings.
he construction is exceedmgly sunple and
effective for the purpose for which it is de-

| signed. The couplings can be readily in-

serted, S0 that the wheel can be quickly as-

10§
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sembled, and when the removable bottoms

are in place the couplings are very strongly
and firmly held. At the same time should
any coupling become damaged it can be

5 readily removed and replaced. -
. Changes and ‘variations may be madeé in
the construction by which the invention is
carried into effect.
~ therefore, to be limited to the
ro struction shown and described.:

What is claimed is—

precise con-

. 1. In a vehicle - wheel, the combination -

with a felly, of a rim independent of the felly,
a series of separate flexible couplings serving

15 to hold the rim and felly together to permit
the rim to have limited movements with re-
~spect to the felly, and means for permitting
the removal of the couplings through one of
the coupled parts. "

20 2. In a vehicle - wheel, the combination

with a felly, of a rim independent of the felly, |

a series of opposed sockets in the rim and the
felly, said sockets extending through one of
the parts, removable means for closing the

25 sockets, and a series of flexible couplings lo-
cated in the sockets and serving to hold the

- rmm and felly together to permit the rim to
fhaive a limited movément with respect to the

elly.

30 3. In a vehicle - wheel, the combination
with a felly, of a rim independent of the felly,
a series of separate substantially solid flexi-
ble couplings serving to hold the rim and the
felly together and permitting the rim to have
35 a limited movement with respect to the felly,

- 838,115 - : -

The invention is not,:

“witnesses.

and meansfor withdrawing said flexible coup-
lings through one of the coupled parts.
4. In a-vehicle - wheel, the combination

‘with a felly, of a rim independent of the felly,

a series of ‘opposed sockets in the rim -and 4o
felly, the sockets extending through one of ,
the parts, a series of substantially solid flexi-
ble couplingslocated in the sockets, said coup-
lings serving to hold the rim and felly to- -
gether and permitting the rim to have a lim- 45

‘tted movement with respect to the felly, and
‘means for closing the sockets.

5. In a vehicle - wheel, the combination
with a felly, of a rim independent of the felly,
a series of sockets in the rim, a corresponding so
series of opposed sockets in the felly, said
sockets extending through the felly, remov-
able bottoms for the societs, and a series of
flexible couplings located in the sockets and

serving to hold the rim and felly together. 55

6. In a vehicle-wheel, the combination
with a felly, of a rim independent of the felly,
a series of sockets in the rim, a corresponding
series of opposed sockets in the felly, said ]
sockets extending through the felly, remov- 60

‘able bottoms for these sockets, a series of

substantially solid elastic plugs fitting in the
sockets. ‘

In testimony whereof I have hereunto set
my hand in the presence.of two subscribing 65 _

§ , HARRY BELL.

Witnesses: '
A. Warrg,
G. GALIANT.



veaiLit (LGt

TITUTED FOR MISSING COPY,
. S '
152 Eﬁ%‘%EHNEHS'ﬁE REST AVAILABLE COPY

W arririoiird
kel

Wilresses. | : Ievertor

Cwligll - | | /@f%




1

152, RESILIENT TIRES
AND WHEELS., BEST AVAILABLE COPY

42

SUBSTITUTED FOR MISSING COPY. Sﬁaf“

g’g}nitch %tutzs :g&ttmt @ffittf

JOHN RADDIN, OF LYNN, AND GKORGE W. CHIPMAN, OF BOSTON, MASSA--
CHUSETTS, ASSIGNEES OF JOHN RADDIN,

Letters Patent No. 48,207, dated -Tune 18, 1865; reinsue No..2,572, dated April 28, 1867,

IMPROVEMENT IN CARRIAGE-WHEEL.

@be Schevute referred o in fhese Betfers Baient and nhing pact of the same.

TO ALL WHOM IT MAY CONCERN: :

Be it known that Jonx RADDIN, of Lvnu, in the county of Essex, and State of Massachusetts, has invented
a new and usefulumprovement in Carringe-Wieels, of which the- following, taken in connection with the accom-
panying drawings, is » full, clear, nnd cxact description, sufficient to enable thoso skilled in the art to practise’
lh(. invention, 4

" The uucn,;mn relajes to the construction of caumgc-wheels ‘with reference to rendering the same elastic
for the purpose of relieving the cn.rrlrge body from the percussive effects consequent upon driving over stones;
rough pavements, &e.

Previous to this invention various uttempu have been’ made to anccomplish thm object, all of ‘which have.
proved more or loss objoctionable or impracticable. In one-of such constructions’s sheet or strip of rubber.is
interposed between the felloea and the tire. . But this proved unrcliable, because the felloes became loosened,
.and beeause the rubber beeame moro or less soft or decomposcd, and was pressed out st the sides of the wheel,
mnking the wheel unsiglitly. In nnother construction n false or sub-tire was first applied around the felloes,
with a strip or band of rubber mterpoud betwoon this and the tire proper. -But althougk this sub-tire remedies
the liability of tho felloes to Joosen, the rubber has .the smno tendency to become soft and to be pressed-out-
laterally. : Other constractions havo, to & grester or less. ottanl;, these same defects, to which, however; it is. |
not necessary hercin to refor. .

E’ompp}y-the rabber to-the-whicel ug to vhtain advantage of ifs eldsticity without mvolvmg these: objac--
tionable features is the primary objcct of :this invention. To effact this; the rubber, instead of bemg extended
under the whole surfaco of the tive in the form of a band or strip, is applxed directly to each spoke in the form
of a block, cylmder, or cusluon, each proferably enclosed in a metal ‘box, in whick, while provision is made for
lateral expansion of tie rubber by the pressure or strain exerted between the hub and tire, it is not exposed to
sight, or to the heating nction of the tirc, or to contact of extraneous subatances, and- is so applied that all
préessure exerted in thc lino of the spokes is received directly upon these .rubber or elastic cushions. It isin
this construction; arrangement, or. method of applying the rubber cusbicns dnrcctfy to, or in connection with, the
spokes, when these arc provided with means for radial extension or retraction, such, for example, as the: screw- -
threads secn in the drawings, andt by which adjastment of the spokes relative to the rubber may be had, thst
the invention consists, anid also in some details of construction of parts of the elastic wheel; which will be
hereinafter set forth.

The drawings represent a wheel and parts of a wheel emboflymg the invention—

Figure 1 .showing o sido clevation of a vhool the several apokes of which: represent modlﬁcuhom of the
invention.

Figures 2, 8, 4, 5, and 8 are enlarged longttudmsl ‘central sections throngh the différent spokes, nbomng
their interaal construction, nnd the manner in which they aro connected with the other parts of-a wheel.

F denotes the hub of the wheel, which-may. be eithér of wood or metal; G & wooden felloe; and H the tire;
sll- constructed like those in- gcnernl use.. Ishows, in section, a metallis felloe, which, if dem-nble, may be
used instead of wood.  The spokes marked A, B, C, aud D represent modifications of this invention as applied
toa common_cnrugz-uhael. Infig 2 the apoko A is made of a hollow metallic cylinder, the hub end of which is -
Pronded with an internal screw, 4, which receives the sérew J, previously driven fast into the wooden hub F. The
outer end of this eylinder is plugged or covered. N isa squnre-heuded acrew, the liead of which ia slotted a0

_ a3 to.olasp the iron felloe I, to which it.is confined by means of s pin or.screw, b, . O is a metallic. cylinder or
thimble, tho bore of which is- Jjust large enough to reccive -the end of the spoke A and the screw N. One end
 of this. ﬂumb]o O is provided with an internal serew, h, wlnclx fits the external screw cut on N, as.seen in ﬁg 2.
& is.n.smali pin, fast-in tho end of screw N, and passing: ‘freely through a hole iu the centre of the end of the
‘oﬂmder A, to form & gaide for the spring or cashion M, ‘made of rubber or other suitable elastic material, and
 anclosed within the thimble O betweon the ands.of the soréw N and cylindér A. This elastic cushion or pack-:
“ing is iutonded to relieve the. jar and rattle of the wheel in passing over hard obstrictions: -Iu order to tighten
“tho tiro it is only necessary to tarn. the spoke A: by any suitable: mstrumont, and 'm0 as to move it outwardly in
a, ndlll dlreeelon, thus avoiding the noccasity and cxpense of “resetting.” In fig. 8.i is sepresented & wooden
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spoke; provided with a metallic thimble, P, into the outer end of which is screwed the round-headed plug 8
N is s screw, fast in a hole throagh the fellos, the outer end of-which screw is provided with a small square
head, &, which passes through a corresponding hole in the tire, and keepa the screw from turning. ¢ is a pack-
ing of gutta percha, which may be used, if desirable, around the said screw to hold it firmly in the hole in the
felloe. e is nwasher around the screw N, next to the felloe. O is a thimble, similar to O in fig. 2, and attached
to the screw N in a similar manner. M is the elastic cushion, similar to that described in fig. 2.. disa holein
the side of the thimble O, by means of which, and proper ingtrument inserted therein, it may be: turned
towards or from the.felloe. By turmng the screw-plug S the spoke B may be elongated, and the tightening of
the tire. accomplished, as in fig. 2. In fig. 4 is represented another modification of the invention, in which C
is & common wooden spoke, having its felloe ond provided with a fixed metallic thimble, P, in the outer end of
which is cut an internal screw, £, to receive tho.screw s, which latter is furnished with a square head, so as to
be readily turned by a suitable wrench against the elastic cashion M. Qisa flanged socket, the outer cylin-
drical portion of which passes through the felloe G, while tho flanged portion rests against the inner cdge of
the same, as clearly shown in the drawing, fig. 4. In the cylindrical part of this socket Q are screw-threads
m to receive the threads cut on the ¢nd of tho thimble T, the latter being provided with a side hole, 4, similar
to the hole 4 in fig. 3, and " for a similar purpose. Fig. 5 represents a hotlow cylindrical or slightly conical
‘metallic spoke D, provided with an external screw, f, which enters an internal screw in a metallic hub, F. The
felloe end of this spoke D is closed, and enters the cylindrical part of the socket W, the outer portion of which
is provided with a thimble so shaped as to receive the contiguous ends of two sections of -the felloe G. M is
the elastic cushion, similar to that applied to the ends of the other spokes already described, and for a similar
purpose. d is a hole in the side of the spoke, by means of which, and a suitablo instrament, the spoke may be
screwed outward from the hub for the purpose of tightening the tire. In fig.'6 is represcnted a modification
of the application of the elastic cushion, adaptel more particularly for very heavy wagons, carriages, or cars,
it which the outer end of .the spoke E is provided with an expanded head, ¥, of wood or metal, between which
and the felloe & long strip of elastic packing, M, is placed, Z being a metallic’ clamp; the bottom of which is
fast to: the said head, and the sides of which sxtend each side of the felloe, (as shown in fig. 1,) whereby the
‘Iatter is held in phcm Other modifications will be obvious without further description, all contunmg the essence
of the invention in having the rubber cushions combined directly with and 80 8a-to act in connection with the
spokes. -

It will be observed ss a peculiar characteristic of 'my construction that the rim is' s0 connected with the
lpoku and hub of the ‘wheel as to b capable of radial movement in the line of esch lpoke, and that this move-
ment is always agsinst: the yielding surface of the elastic cushion. Between the adjacent ends of adjacent
‘felloes rubber cnshlonl, v, may be'intorposed for the purpou of permitting the wheel or falloes to be slightly
contracted -or expanded in dismeter mthout lelvmg spaces or open Jointts between the ndjlcent felloes.

What is clsimed is——

A wheel, having combined directly with“the spokes thereof elastic cushions or blocks of rubber 5o applied
to or in the line of the spokes as to receive-the strain exerted beiween the axle and the tire of the wheel, and
having also means for relative adjustmient of the spokes and cushions,

Also, the speclﬁc oonstrucnons descnbed and shown in the several spokes represonted in ﬁg 1 snd in figs. .
2,3, 4,5 snd 6. ,

‘JOHN RADDIN,
_ GEO. W. CHIPMAN,

Witnesses:
_Feaxcis GouLp, .
W. B. Grrasox.




