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- WELCH, engineer,
Great Bmtmn and a resident of Coventry,
KEngland, heve invented certain new and use-
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7o all whom tt may concern: '
Be it known that I, CHARLES KINGSTON
eub;jeet of the Queen of

ful Imprevements in and Relating to Pneu-
matic or Air-Inflated Tires, (for which I have
obtained Letters Patent in Great Britain, No.
11,772, dated June 23, 1892; in Frence, No.
227,553, dated January 23, 1893, and in Bel-
gium, No. 103,135, dated January 24, 1893,)
of which the following is a specification, ret-
erence being had to the eecempenymtr dlaw-
ings.

Heretofore pneumetle tires heve been se-
cured to the grooved rims of cycle and other
wheels by ineorporeting with or attaching to
the said tires wires or bands the ends of
which were connected together directly or in-
directly to form rings of smaller diameter
than the diameter of the wheel at the edges
or highest points of the rim. In some cases
these annular bands were made by brazing

together the ends of wires and working them |

over into the grooved rim where they were
held in position by the internal air pressure,

while in others the ends of the wires after be-

~ing laid in the grooved rim were joined by
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hooks, loops, nuts or other devices made to
engage with each other directly or with lugs
set in the rim between the edges of the same.
All of these tires, however, eXhlblt a common
principle of constr aetion. They are mnor-
mally loose on the rims and detachable there-
from, but the action of the internal air press-
ure tends toforcethe sides or edges of the tire
up the sides of the grooved rim, “which move-
ment is checked end limited to the line or po-
sition within the groove which the diameter
of the inextensible bands permits such bands
to assume.

In some forms of wheel the employment of

“a grooved rimisobjectionable, as for example

in cerriege wheels, and the object of my pres-
ent invention isto utilize the prineiple of con-
struction of the tiresabove desceribed. in adapt-
ing pneumaticorinflated tiresto such wheels.

|

[ securing the endless bands to those portmne
of a tire that lie within the rim, I adopt the 5o0. -

converse of thisand use an or dmery felly and
associate with the tire bands of less diameter
than the highest part of the felly, placing one
on each side of such highest point. ‘T'he tire,
to secure the desired results is,1n such cases, 55
tubular, or some non- extenelble connection is
made between portions containing the bands
and which constitutesthat pertmn which lies
over the felly, whereby, when the tire is in- |
flated the tendeney which it exhibits of leav- 6o
ing the wheel will be resisted by the wires
which, by reason of their smaller diameter,
cannot come together nor pass over the felly,
and limit the movement of the sides or edges
of the tire toward the periphery of the wheel 65
to lines determined by their diameter with
reference to that of the wheel. In thig way
I provide for the attachment of a pneumatic
tire to ordinary wheels, even those which are |
already provided with the usual metal tires.
The manner in which my invention is or
may be carried into effect is illustrated in
the accompanying drawings, in which—
Figures 1 to 6 are transverse sections show-
1nwd1fﬁe1 ent methods of securing the coversof 73
pneumetle tires to rims of Vehleles according
to my invention. Figs.7 to 11 are transvelse
sections of wheel rims s which are suited for the
purposes of my invention. Figs.12 and 13 are
transverse sections showing a tire secured to 8o.
the rim of a wheel by means of three binding
wires or c¢ores. IKig. 12® is a section of the
canvas envelope lemeved from the wheel rim
and Fig. 12° is a detail view showing how the

7C .

_'bmdmﬂ* wires or cores are secured in the edge 85

of the canvas enveIOpe Figs. 14 to 17 are
views showing various forms ef binding wires

| or cores whichIemploy in attaching said en-

velopes to rims. Figs. 18 and 19 are views
showing my 1mp1eved form of non-elastic go
jacket or en velope which is: pleced round the
air tube of a pneumatic tire. - Fig. 20 is a
transverse section, showing a ire epphed to

L an mdmery cab wheel and. Figs. 21 to 26 are

detail views showing various methods of j ,]em- 95

In lieu therefore of using a grooved rim and | ing the bmdmn' wires or cores.

\‘l‘ .
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Similar letters of reference denote SImllar
parts in all the drawings.
A is the rim or felly of the wheel to which

the tire is fitted.
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B is the non-elastic or inextensible jacket

~or envelope surrounding the air tube C; and

D, D, are the binding wires or cores whleh

- secure the tire to the rim.

In Fig. 1 the rim or felly of a heavy wheel
such as a cab wheel is shown fitted with a
metal or other tire A’. A% A% are chamfers
forming seatings for the cores D by which the
pneumatictireis secured in place. ‘T'hecores
D are in this instance rings of crescent sec-
tion of a circumference a httle smaller than
the greatest circumference of the wheel rim.
The said cores are placed loose inside the
tubular jacket Band are tightened on to their
seats when the air tube 1s inflated in a man-
ner easily understood. - The tubular jacket B
is sometimes formed with pockets B’ for the
reception of the binding cores as will be here-

~inafter more fully. explemed
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QY COres.

" the rim of the wheel. _
shown in Fig. 3 as being In two parts, one |

In Fig. 2 a pneumatic tire is shown fitted to
a heavy wheel furnished with a metal or other
tire A’ which has only a shallow channel to its
outer penphery The cores are placed loose
inside the air tube C and bed against the sides
of the felly or rimn. In Figs. 3 and 4 the rim or
felly A is furnished with projection A’ which
may either be placed at intervals round the
rim or may take the form of complete rings
forming -seatings A? for the binding wires
The tireis thereby prevented from
slipping round so as 1o become eccentric to
The said cores are

portion D’ completely Smreundlng and in-
closing the other part D which may be a solid
cy 11ndrlee1 core such as a wire for instance.
When the tire is being inflated and the part
B? of the jacket 18 bemﬂ' tightened across the

rim the outer part D’ of the binding corerolls

round the inner part D thereby ebvm.tmn* the
frietion which would otherwise oceur between
the jacket B and the binding core. Such a
binding core as tha,t desenbed I prefer to call

an annuler roller.”

In Fig. 4 the bmdmﬂ' cores are shown of a

crescent section.
Fig. 5-shows a device wlich I sometimes

use msteed of forming or securing projections
on the sides of the rim as shown in Figs. 3
and 4. Af are metal clips of suitable width
which are placed at intervals round the rim.
The ends AP, AS5, of the said clips form seat-
ings for the bmdmﬂ* cores 1n the same man-
ner as the projections A3, Shown in Fig. 3.
In Fig. 6 the rim or felly A is fitted with a
convex meta.l or other tire A’. The binding
cores in this case take the form of 430[110:11
hoops of rectangular section which when the
tire is inflated tend to ride up to the highest
portion of the peuphery and thue held the

tire on very firmly.

512,504

be made of wire which may or may not be
covered with a layer of india-rubber, gutia-
‘percha, or the like or varnished, or plated or
otherwise made smooth and protected on the
outside. - Annular rollers made in the fashion

hereinabove described may also beused. The

sald cores are either loose inside the tubular
envelope or they may be placed loosely in
pockets formed in the sides of the woven
jacket hereinafter described.

In Figs.7 to11, I have shown various forms

of light hollow rims suitable for velocipede

wheels on which tires can be fitted as herein-
above deseribed. For instance Fig. 7 shows
a rim on which a pneumatic tire may be fitted
as shown in IFFig. 1. Figs.8and 91n like man-
ner show rims on which the tire may be se-
cured as hereinabove described with refer-
ence to HKig. 2. Hig. 10 is a rim with a con-

vex or doubly conical periphery the binding

cores to be used with this form of rim bemﬂ'
conical hoops as above deseribed with refer-
ence to Fig. 6, In Fig. 11 a light wheel rim

18 shown W-hieh is already ﬁtted with a flat

india-rubber or other tire E the outer ¢circum-
ference of which is larger than the outer cir-
cumference of the rim A thus forming seat-
ings A? A® for the binding cores which se-

cure the pneumatic tire in pleee as described

with reference to Fig. 1.
From thenature ef the requirements of tires

| made agabove desembed it will be understood
that the tire must be either tubular and con-
tain the annular bands, or some similar pro-

vision must be made for causing the bands to
ride up the sides of the felly as the result of
the inflation of the tire. This may be accom-
plished by the use of any means that will con-
stitute a bridge over the felly between the
portions of the tire in contact with the wires.

In Figs. 12 t¢ 13 18 shown an example of
such means of securing a pneumatic tire to a
wheel rim by means of three binding wires or
cores. The woven jacket in this case is not
tubular but consists of an arched band hav-
ing binding cores D=? D3, firmly secured to
eaeh edge thereef the third core D+ Whleh 18
preferably an annular roller as shown in Fig.
13 is placed loose 1nside the jacket or air tube
The envelope is preferably made with three
thicknesses of canvas B3 B4 B as shown more
clearly in Figs.12® and 12°., Inordertoavoid

‘making a thlek joint at the parts where the

cores D2 D3, are inclosed, the folded edges of
the three layers of canvas are sueeesswely re-
duced in width and made narrower. Thus the
layer B° does not lap round the cores and the
lap of the layer B® is narrower than the lap
of the layer B® asshown in Fig.12°. The en-
velope is so placed round the air tube with ref-
erence to the wheel rim that it forms two thick-
nesses on the periphery thereof as shown at
B? B4 Fig. 12*. The air tube is thereby thor-
oughly protected from injury by the tire A’ of
the wheel. The cores which I use for securing

In all these cases the bmdmcr cores may | tires on to wheels are of any suitable descrip
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~ tion, and in all cases are made into complete

10

20

rings by brazing or otherwise before being
put on the wheel. Besides the annular roller

hereinbefore described I use cores made as
shown in Figs. 14 to 17 in which Figs. 14 and
16 are side views and Figs. 15 and 17 sectional

views respectively of cores formed by wind-
ing a spiral either of ¢ylindrical wire as shown
in Figs. 14 and 15 or flat strip as shown in
Figs. 16 and 17. The ends of the wire or strip
are joined together by welding, soldering or
in any other suitable manner and the whole
of the core may be soldered together and cov-
ered with any suitable material such as rub-
ber, canvas or the like. I preferably cove1
the said cores with gutta-percha.

The canvas Jacket or envelope which I place
round the air tube ¢f a pneumatic tire is very
often a woven tube and I make the same with
pockets B’ at the sides as shown in Fig. 18.

These pockets serve to contain the binding |

- wires or cores which secure the tire in place
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‘other.

‘shown at D&, DY,

on the wheel. When an arched envelope is

used I make similar pockets E’ at the edges

of the canvas strip as shown in Fig. 19. These
pockets are not formed by securing separate
strips of canvas to the tubes or by folding in
the edges of the strip as heretofore, but are
woven “at the same time as the tube or canvas
strip. |

When I use a tubular woven envelope as
in Fig. 18 I very often make transverse or
lonﬂ'ltudmal slots in the under or that part
neare%t the hub of the wheel so that the air
tube can be easily withdrawn through the said
slots when it is deflated.

I prefer to weave the cover or tubular en-
velope in a curved form so as to approxi-

mately fit the .circumference of the wheel
even before it is applied thereto. I do this
by arranging that the warp threads shall be
longer in one part of the cover than in an-
Forinstance, 1 the case of an arched
cover the warp threads are longer in the cen-
tral part of the cover than they are at the
edges of the same. I sometimes weave the
said envelope or jacket round the endless
binding wires or cores.

In Flg 20 a pneumatic tire made with amn
arched canvas jacket 18 shown fitted to a
wooden felly. Thesaild felly is provided with
an iron rim A’ having a deep central channel

and side channels Az A? in which the bind-

ing wires or cores D) are seated The coresin
this ficure are of the kind hereinabove de-
seribed with reference to Kig, 14.

In Figs. 21 to 26 1 bhave shown various
methods of joining the wiresor binding cores
so a8 to make them into rings or annuli. This
is done before the woven jacket or air tube
is made into a complete endless tube. In
Fig. 21 a method of joining the ends of the
wire which form the spiral core shown in
Figs. 16 and 17 is illustrated. D’is a sleeve
Which is slipped over the lapped ends of the
wire. The sald ends are then turned up as

ol

made solid with soft solder if desired. The

construction of the other joints is clearly
shown inthedrawings, the wires being brazed
otherwise united Where neeea-.

or soldered or
SATY. '
All the tires herein descrlbed are put on
and off the rims when the air tubeisdeflated
by pulling the cores on one side of the wheel

in the trade.  The tubes and valves through
which the tire is inflated and deflated are of
the ordinary pattern. This method of secur-
ing a pneumatic tire to rims of wheels which
may be used without an elastic tire such as
those shown in the aceompanying drawings
is very advantageous as in the case of punc-
ture the pneumatic tire is very easily taken
off, and, if beyond repair at the time, put
aSIde and the veuicle ridden o1 drwen home.

- What I claim is— -

1. The combination, with a wheel rim or

| felly, of an mexpanmble envelope, and inex-

tensible cores of smaller circumference than
the largest circumference of-the rim of the
wheel placed in saild envelope on opposite
sides of the rim or felly or the partof greatest

-diameter of the same and capable-of lateral

movement toward the sides of the rim or
felly when the tire is inflated, the envelope

‘being simultaneously caused to tighten on

the circumference of the rim, substantlally
as described.

2. The eombmatlon with a wheel rim or

i felly, of a hollow flexible inexpansible envel-

Ope, and inextensible cores smallerin circum-
ference than the largest circumference of the
wheel rim placed on opposite sides of the rim
or felly and loose inside said envelope and
not attached thereto but capable of lateral
movement therein for securing the envelope
to the rim, substantially as descrlbed

- 8. The combination with a wheel rim or
telly, of an envelope of textile fabrie, an in-
flatable air tube inclosed within the said en-
velope, and inextensible cores smaller in cir-
cumference than the largest circumference of

70

75
‘eccentric to the rim in a manner well known
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the wheel, placed on opposite sides of the rim

or felly and loosely inside the said envelope
and not attached thereto, but capable of lat-
eral movement for securing the said envelope

and air tube upon the rim, substantlally as

set forth.
- 4, T'he combination with a wheel rim or
felly, of an inexpansible envelope, inextensi-

ble cores-smaller in circumference than the
largest circumference of the wheel, placed on

opposite sides of the rim or felly and loosely
inside the said envelope and not attached

thereto butecapableof lateral movement there-’

115

I20
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in, for securing the said envelope upon the
I’I]Il and pro,]ectmns provided on said rim

formmn seatings for the reception of the said _
I30

blIldlllﬂ" cores when the envelope is 1nﬂa.ted
substantla,lly as set forth.
5. The combination with a wheel rim or

felly, of a jacket of textile fabrie, an inflat-

The whole Joint may be then | able air tube inclosed within the said jacket,
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and annularrollers formmﬂmextenmblecores [ for securing the said jacket and alr tube to

smaller in circumference than the largest cir-

cumference of the wheel placed loosely inside
the said jacket for securing the said jacket
and air tube upon the rim, substantially as

set forth.
6. The combination with a wheel rim or
felly, of a jacket of textile fabric, an inflat-
‘able air tube inclosed within the said jacket,
‘and spiral wire cores placed loosely inside the

said Jacket, for securing the said jacket and
air tube to the rim,_substant.ially as.set forth.

7. The combination with a wheel rim or
felly, of a jacket of textile fabrie, an inflat-

able air tube inclosed within said jacket and |

spiral wire cores covered or protected to pre-

vent rusting, placed loosely inside said jacket,

the rim, substantially as set forth.

8. The combination with a wheel rim or zo
felly, of a jacket of textile fabric, an inflat-
able air titbe inclosed within said jacket, and
three inextensible cores for securing the said
Jacket and airtube to the rim, one of the said
cores being secured in each edge of the said 23
jacket and the third of the said cores being
placed loosely inside the said jacket and not
attached thereto, substantially as set forth.

In witness whereof I have hereunto set my

hand this 10th day of January, 1893.

CHARLES hIN GSTON WELCH.

Witnesses:
F. W. WALL,
WILMER M. HARRIS.
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