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SPECIFICATION forming part of Letters Patent No. 624,003, dated May 2, 1899.

Application filed March 23, 1898,

werial No, 674,889, (No model.)

o all whonm it may concern: -

DBeitknownthat we, JOHN EVANS, engineer,
residing at Grange Town, R.S. O.,and ROBERT
WILLIAM HEALEY, draftsman, residing at
South DBank, in the county of York, England,
subjects of the Queen of Great Britain and
Ireland, have invented Improvements in
ﬁVheel—Centels of which the following is a
specification.

This invention consists of improvementsin
pneumatic wheel-centers, and has for its ob-
ject to impart to wheels provided with solid
or cushion tires all the advantages that re-
sult from the use of pneumatiec tires, while in-
saring them against the-disadvantages, such
as side slipping and punctures, (Lttendant
thereon.

Although the invention is specially de-

signed for nse in bicyeles and tricy cle% 1t is
also applicable to other vehicles.

A pneumatic wheel-center according to this

invention comprises a hub to which thespokes

or their equivalents are secured and which
has a large central aperture at each end, a
casing around which the hub is intended to
rotate and which has also a large aperture at
each end, through which passes a spindle,
which can fall and rise therein and which is
secured, so as to be incapable of rotation, to
the frame of the vehicle and 1s provided with
a bore extending for a short distance from
one of its ends and containing an air-valve,
means for preventing the casing and hub
from moving laterally on the spindle and for
preventing the casing from rotating undualy
about the spindle, and a pneumatic tube sur-
rounding the spindle, supporting it within
the casing, and connected with the bore of the
spindle, so that when necessary it can be in-
flated through the wvalve. Means may also
be provided whereby the casing can be rigidly
secured to the axle in case the pneumatic
tube burst and no fresh tube be avatlable.
Figures 1to 6, inclusive, of the accompany-
ing 1llustl ative drawi ings 1ep1esent the cen-
tel of a front wheel of a rear-driving biecyecle
constructed according to thisinvention, Fig.
1 being a lonﬂitudinﬂl view thereof, plinci-
pally in axial %ecmou but partly in elevati on;

so IFig. 2, a broken eleva,tlon of the left- hamd

“balls 5.

end of the wheel-center, the valve and its
plug and box-nut belmr removed; Fig., 3,
half a section corresponding to the lines a b
and half a section corresponding to the line

c d of Fig. 1; Figs. 4 and 5, respectively, par-

tial longitudinal sections, drawn to a larger
scale, of the left and right hand ends of the
wheel-center, an inflater having been substi-
tuted for the plug shown in Fig. 1; and Fig.
0, a partial elevation of the right-hand end

of the wheel-center drawn to the same scale.

as Iigs. 4 and 5. Fig. 7 is a section of a hub
of modified form. Iigs. 8,9, and 10 represent
the center of the rear wheel of a rear-driving
bicycle constructed according to this inven-

1 tion, If1g. 8 being a longitudinal section there-

of with the pneumatic tube omitted, Fig. 9
a partial left-hand end elevation of the wheel-
center with the step removed, and Fig. 10 a
partial right-hand elevation of the wheel-cen-
ter with the right-hand fork and mud-guard
removed. Iigs.1lland 12show,respectively,
1n longitudinal section and medial cross-sec-
tion modified forms of pneumatic tube and
the spindle. Figs. 13,14, and 15 show in me-
dial cross-section other forms that may be
given to the spindle. Figs. 16 to 21, inclu-
sive, represent a connection between the bore
of the spindle and the pneumatic tube, Fig.
16 being a longitudinal section, Figs. 17 and
18 partial front and rear elevations thereof,
Figs. 19 and 20 elevations taken at right
angles to each other of a part thereof, and
Fig. 21 a perspective view of the hard or metal
portion thereof. Fig. 22 is a section illus-
trating another connection between the bore
of the spindle and the pnenmatic tube. TIigs.
23 and 24 are respectively a section and an
elevation of a lubricating device. Figs. 25
and 26 show two sections at right angles to
each other of an alternative ‘lubricating de-
vice. Iig. 27 is a section 1llustrative of a
third lubricating device.

The hub may consist of two somewhat con-
1cal end pieces 1, Figs. 1 and S, connected to-
gether by a cylmdlmal plece 2 ‘and each hav-
1ng a central aperture 3, of large diameter,
::u*ound which is formed a race 4 for beari‘ng-
Figs. 1 and 3 show the hub provided
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spokes 7, which 1s the preferred construction,
and Iig. 7 represents the hub adapted for
radial spokes 7%, the end piece 1 being pro-
vided with cavities 8§ for the reception of the
latter. "The internal casing 9, which is pref-
erably made of nickel-steel, may also be cy-
lindrical, with conical end walls 10, termi-
nating in eylindrical portions 11, having right
and left handed screw-threads. The other
portion of the bearing for each set of balls 5
18 formed by a flange 12 of suitable material,
such as case-hardened steel, which is serewed
upon the corresponding portion 11 of the cas-
ing and which has an outer plane surface 12°
perpendicular to the axis of the hub and is
provided with an outwardly-projecting pin
13, (hereinafter referred to,) that may either
be formed in one with the flange 12 or be
screwed or riveted thereto. In order to pre-
vent the parts 11 and 12 from becoming un-
screwed, a fixing-screw may be provided in
the portion 11 of the casing,its innerend en-
caging with the serew-threaded part of the
flange 12. |

The spindle 16 may either be approximately
straight, as shown in I'igs. T and 8, or be bent
or cranked, as shown in Ifigs. 11 and 12, so
that when the spindle i1s in 1ts highest possi-
ble position within the internal casing (see
Figs. 11 and 12) the middle of the spindle,
around which the air-tube 17 {its, is centrally
within the casing 9. One end of the spindle
may have a part 1§, Fig. 4, made square in
cross-section and the other19, Ifig. 5, be screw-
threaded and have fixed uponitasquare nut
20, so that the spindie will be prevented from
rotating when these parts are fitted into the
limbs 21 of the corresponding fork or corre-
sponding portions of the frame of the vehicle,
which should be correspondingly formed. On
the part 18 of square section and the nut 20
of the spindle there may also be fitted two
checks 22, stamped or otherwise formed out
of suitable material, such as case-hardened
steel, each of which has a vertical plane sur-
face 22* perpendicular to the axis of the hub
and adapted to fit close against the vertical
surface 12* ot the corresponding flange 12,
whose pin 13 may engage in avertical slot 23
in the cheek 22, The cheeks may belimited
as to Inward movement by flanges 24, secured
to, Ifig. 5, or formed 1n onec with, Fig. 4, the
spindle 16.  These flanges may be received in
recesses 24" 1 the cheeks 22 and have their
inner faces flush with the inner faces 22* of
the cheeks, but in the case of the driving-
wheel of a bieyele it is preferred to form the
recess 24* for the flange at the chain-wheel
end of the spindle in the corresponding flange
12 of the casing 9, Ifig. S, the boss of which
1s made specially long to accommodate the
chain-wheel. Inordertoenable the distance
between the cheeks 22 to be adjusted, the
flange 21 of the spindic adjacent to the square
nut 20 1s preferably formed by a flanged nut,
Ifig. 5, or unflanged nuf, I'ig. 8, which is pref-
erably milled and is screwed upon the spin-

dle before the square nut 20 is placed thercon.
The cheeks 22 and the vehicle-frame may be
rigidly secured on the spindle 16 by nuts 25,
which force the cheeks 22 tightly against the
flanges 24 of the spindie.

The air or pneumatie tube 17 is preferably
made of such a shape when the spindle 16 is
practically straight, Figs. 1 and 8, that when
it is inflated and the bicyecle or other vehicle
being not loaded the spindle is in its highest
possible position within the casing the lower
partof thetubeis of considerably larger cross-
section than the upper part, as shown in Fig.
1. When, however, the spindle 16 18 bent or
cranked, as hereinbefore deseribed, the tube
may, as shown in Figs. 11 and 12, be such as
to be, with the spindle in the position just re-
ferred to, of equal cross-section 1n its upper
and lower parts. The tube may be construct-
ed in any suitable manner-—e. ¢., 1t may be
a tubeof rubber with an cuter casing of strong
thin fabric, a tube of rubber with inner and
outer casings of fabric, a tube of fabrie coated
outside with rubber, or a tube of fabric coat-
ed inside and outside with rubber, or a tube
of rubber with a separate outer cover of fab-
ric. Thetubepreferablyfitstightly, asshown
in Ifigs. 3 and 12, on the middle portion of the
spindle, which is preferably of such a cross-
section as to prevent the tube from creeping
or slipping around it. Kor this purpose its
middie portion may be concavo-convex, with
the convex surface 16* either at the top, as
shown 1n Ifig. 3, or at the bottom, as shown
in IFig. 13, the edges being suitably rounded,
or its middle portion may, as shown in Iig.
14, have upper and lower concave surfaces 16"
and 16° and somewhat resemble in ¢ross-sec-
tion a double-headed railway-rail placed on
its side, the portion 16¢ of the rear head be-
low the axis 16° of the spindle being some-
what larger than the upper portion 16" and
projecting somewhat rearwardly and the cen-
ter 16% of the section being somewhat in front
of the axis16®of thespindle. Again, the mid-
dle portion of the spindle may, as shown 1in

Fig. 15, be somewhat triangular in cross-see-

tion, havinga front surface 16" approximately
vertieal, a lower surface 16 slightly concave
and slightly inclining upward rearwardly,
and an upper surface 167 with a considerable
downward 1nelination and forming with the
lower surface a sharper edge than the two
other edges. IKFurthermore and particularly,
when the spindle is bent as hercinbefore de-
seribed the middle portion may as a whole be,
as shown in IFig. 12, somewhat downwardly
and forwardly melined, and its upper surface
may have a flat or convex front portion 16*
and a concave or flat rear portion 16" and its
lower surface a flat or concave front portion
16™ and a convex or flat rear portion 16", the
upper and lower surfaces being joined by
rounded surfaces, or the middle portion may
be of approximately uniform thickness, with
its front and back edges turned upward and

| downward, respectively, its cross-section
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showing a long central portion disposed hori-
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spindle.

As an additional precaution against creep-
ing a sheath of suitable material, such as
steel, and adapted to fit the middle of the
spindle tightly may be built in or secured to
the pneumatic tube.

The connection between the interior of the
pneumatic tube 17 and the bore 26 of the
spindle 16 may be madein various ways. Ac-
cording to one construction (see Figs. 1 and

11) there is secured in the tube a short screw-

threaded pipe 27, having on it two nuts 28 and
20, or a nut and a disk, and an intermediate
washer 30. The disk or corresponding nut
24 1s rigidly fixed on the end of the pipe 27,
and 1s fixed pemmnently 1n position in the
tube 17 while the tube is being made, the
wall of the tube being clamped between if
and the washer 30 by the nuat 29. The outer
end of the pipe is enlarged and externally
screw-threaded. Amnother pipe 31,which may
be fiexible or not, is screwed into or other-
wise secured to the spindle 17. Itsouterend
1s provided with a flange 32 and a box-nut 33,
which is serewed upon the enlarged end of
the pipe 27 and produces a tight joint between
1t and the outer end of the pipe 31 by means
of an interposed piece 34 of vuleanized rub-
ber or soft metal or the like. According to
another construction (see Figs. 16 to 21) a
flexible pipe 85, suitably secured to the air-
tube, terminates in a tubular and angular
piece 36 of suitable hard material, such as
metal,to whichis pivoted at 37 a bridle-shaped
lever 33 and which has a reduced free end
forming a shoulder 39.
there is secured a tubular piece 40, which has
a hole 41 communicating with its bore 42 and
surrounded by a recess 43 and which has an
outer end suriace 44 so curved that when the
reduced outer end of the piece 306 is inserted
into the hole 41 and the lever 38 is forced
down along the curved surface 44 a rubber
washer 45,placed on the outer end of the piece
50, will be compressed by the shoulder 39, so
as to form an air-tight joint. A notch 46 is
provided in the piece 40, in which a projec-
tion on the lever 35 engages when the lever
1s moved into its extreme position. (Shown
in Ifigs. 16, 17, and 18.) Instead of being an-
cular, as shown in Fig. 16, the piece 36 may
be arranged. honzonbfuly According to an-
other construction (see Fig. 22) a flexible
pipe 47, permanently Seeured at one end to
the pneumatic tube 17, is secured at its other
end over the outer end of a nipple 48, se-
cured in the spindle 16, the flexible pipe 47
being wrapped with fine wire, twine, or other
suitable material and thereby forced into
an annular groove 49 or annular grooves in
the nipple. India-rubber solution may be
used 1n making the joint air-tight. The con-
struction 1s preferably, as shown, such that
when desired on deflating the air-tube 17 and
removing the wheel-center from the frame

In the spindle 106 |

and the cheeks 22 from the spindle 16 the
connection between the bore 26 of the spin-
dle and the air-tube 17 can be undone and
the air-tuberemoved and anotherone putinto
its place through one of the end apertures 3
in the casing 9. In the bicycle-hubs shown
by way of example to undo the connection
the valve end of the spindleis drawn into the
hub, so as toallowthe hand topassinthrough
the corresponding opening o.

In order to enable the cheeks 22 to be rig-
idly secured to the casing 9, soas to render the
wheel serviceable when the air-tube has burst
and no daplicate is avallable, each cheek may
be provided with a set-screw 50 and the ad-
jacent flange 12 with a corresponding tapped
hole 51, the part of the flange surrounding
the holes being preferably made thicker to
provide a better hold for the serew. In order
to prevent the screw 50 from entering the
hole 51 when not required, a washer of suit-
able thickness 1s placed upon the said screw.
This washer can be removed when it is de-
sired to secure the parts Y and 22 together.
When lower guide slots and pins are used, a
lug 1s formed near the bottom of each flange
12, at one side of the said lower pin, and pro-
vided with a tapped hole in lieu of the tapped
hole 51, a corresponding tapped hole being
formed in the adjacent cheek 22 to receive
the set-screw 50.

The valve employed in the spindle may be
of any suitable kind. According toone con-
struction (see Figs. 1 and 4) it comprises a
cylindrical body 5 , that fits loosely in a re-
cess in the corresponding end of the spindle
16, is tapped out to suit the screwed end of
the nozzle 52 of an inflater, and contains a
piece 54 of vulcanized rubber or soft metal—

‘such as lead,tin,or white composition metal —

shaped to allow the tapered end of the noz-
zle 53 to bed itself therein on being screwed
up, and thereby to form an air-tight joint. A
plug 55 may be normally Sclewed into the
hole intended for the nozzle 53 and be at-
tached to the adjacent check 22 by & chain
56. A milled box-nut 57 is screwed on the
ounter end of the spindle 16 and presses—it
may be by means of an annular projection
58—against the valve, and thereby forces it
into its place. . A hole is made through this
nut to allow the nozzle 53" of the inflater to
pass through. IKrom the cylindrical body
there extends a tubular portion 59, having
near its outer end a flange 60, which fits in a
portion of the bore of the spindle and be-

tween which and the cylindrical body there

is a rubber ring 61, which is foreced by the
box-nut 57 dﬂ'must a shoulder 62 in the spin-
dle, Wheleby an easily-breakable air-tight
joint is produced.

part of the tubular portion there is stretched
an elastic tube 63, which is closed at its in-
ner end 64, there covering the end of the bore
of the projecting tubular portion, and is se-
cured at its ounter end by strong fine twine,
wire, or othersuitable material wound around

Over the inner and major
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the tube in a groove 65, formed between the | serew-threaded and centrally-perforated pis-

flange 60 and an annular projection 66,
formed on the projecting tubular portion.
The elastic tube 1s perforated at 67 and 08
between its inner end and the annular pro-
jection (6, so that when air is pumped into
the valve it passes through the small hole at
the inner end 64 of the tubular portion 59,
under the elastic covering 63, and out at the
perforations at 67 and 08, but is prevented
from returning by the back pressure on the
elastic tube, which is pressed onto the tubu-
Iar portion and forms an air-tight joint.

T'he ball-bearings and bearing parts of the
cheeks 22 and the flanges 12 of the casing 9
may be protected from dust by means of thin
plates (9, suitably secured, as by brazing,
over the slots 23 1n the cheeks, and of guards,
which may be made of vuleanite, ebonite, or
other light material, but are preferably made
of transparent celluloid. T'wopairsof guards
arc provided, each consisting of a guard 70,
secured to acheelk 22, and another, 71, secured
to the corresponding flange 12. (The guards
are shown in section 1n IFig. 8 and indicated
by chain-lines in Ifig. 9.) The outer guard
70 of each pair extends around its cheek 22
and has two flanges 70* and 70°, which are ar-
ranged on opposite sides of the cheek and are
perpendicular to the axis of the hub, and
through the outer one of which passset-serews
72, securing it to the cheek. Theother guard
71 is a disk, which is fastened to the flange
12 by means of screws engaging in holes 712
in the flange, bears against the inner flange
70° of the guard 70, and is provided with a
flange 73, that surrounds the guard 70 at a
sufficient distance to allow of the free move-
ment of the spindle 16 within the hub. It
will, however, be understood that the outer
guard 70 may overlap the inner one, 71,'in-
stead of vice versa. The inner guard 71 may
also have a flange 74, passing around and fit-
ting the adjacent end 1 of the hub to keep the
ball-bearing freefrom dust. This flange may
be dispensed with where a chain driving-
wheel 75 is secured on the end of a hub, (see
right-hand portion of Fig. 8,) as in that case
the end of the hub preferably extends, as
shown, considerably beyond the ball-bearing
and fits over a correspondingly long boss on
the flange 12 of the casing 9.

Any suitable means may be provided for
olling the ball-bearings. Ifor example, each
end wall 1 of the hub may have an oil-hole 70,
FFigs. 1 and 23, in it, and this hole may be nor-

‘mally closed by a cover 77, Figs. 23 and 24,

which may have a piece of soft rubber 777
secured to 1t to enter the oil-hole and make a
tight joint therewith and which is normally
pressed against the end wall of the hub by a
spring 73, which may be secured at one end
to the wall by screws 79, that also fasten the
cover 1n place, or there may be provided an
internally-serew-threaded cylindrical oil-cup
80, If1g. 25, which is provided with a remov-
able cap §1 and in which fits an externally-

ton 82, from which extends a tubular stem 33,
that issues through the end of the cup re-
mote from the cap 81 and is screwed at its
outer end into a cross-piece 84, (see also Ifig.
26,) which may be secured by means of a set-
screw 35 and a small plate 86 to two of the
spokes 7* and from which one or two branch
pipes 87 (two are shown) may lead to one or
both of the ball-bearings. Vith this device
oil is contained between the piston 52 and the
cap 81, and when it is desired to supply oil to
the bearing or bearings the cup 50 is screwed
around the piston 82, so as to move the latter
nearer to the cap 81, whereby oil 1s forced
through the perforation in the piston 32 and
along the stem 83 to the place required.
Again, there may be provided for each ball-
bearing a small tube 88, I'ig. 27, arranged ra-
dially between the end wall 1 of the hub and
the end wall 10 of the internal casing and se-
cured to the cylindrical portion 2 of the hub
at its outer end, where there may be attached
to it an oil-cup 89,havinga removable cap 39°.

Ifor oiling the pins 13 of the flanges 12 and
the slots 23, in which they work, simple holes
normally closed by plugs 90, Figs. 1, 2, and
S, may be provided in the cheeks 22 at the
upper ends of the slots 23, or there may be
screwed into each cheek at the same place
an oil-cup having a removable cap similar to
that shown in Fig. 27.

It will be seen that in a wheel having :
pneumatic center according to this inven-
tion the wheel’s proportion of the weight of
the vehicle will be borne by the pneumatic
tube 17, the lower portion of which will con-
sequently be depressed, allowing the ends of
the spindle 16 to assume a more or less cen-
tral position within the apertures 3, and that
should the wheel strike against a stone or
other obstacle the hub and internal casing
would swing backward, with the pins 13 as
pivots, relatively to the frame of the vehicle
and raise itself over the obstruetion, the pneu-
matic tube being compressed in its forward
portion and allowing the frame to travel for-
ward with little hindrance until the obstrue-
tion be passed, whereupon the hub and in-
ternal casing would swing forward, with the
pins 13 as pivots, into their normal position.
I'he use of the pneumatic annular tube 17
and the swinging conneection of the internal
casing with the frame by means of the slots
23 and the pins 13 thus presents a consider-
able advantage over pneumatic wheel-cen-
ters in which the internal casing is allowed
only up-and-down movement in relation to
the frame, but no backward-and-forward
movement in relation thereto.

What we claim is—

1. In a pneumatic wheel-center the combi-
nation of a hub having a large central aper-
ture at each end, a casing about which the
said hub can rotate and which has also a
large central aperture at each end, a spindle

which extends through the said apertures, is
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adapted to be fixed, so as to be incapable of
rotation, to the frame of a vehicle, and has a
bore extending for a short distance from oue
of its ends, a pneumatic tube surrounding,
and adapted when inflated to support the said
spindle within the said easing, means tfor con-
necting the said bore with the interior of the
said tube, a non-return valve adapted to al-
low air to be pumped into the said tube,
means for preventing the said casing and hub
from moving laterally on the said spindle,
and means adapted to allow the said casing
to rotate partially, but to prevent undue ro-
tation thereof about the said spindle, sub-
stantially as and for the purposes herein set
forth.

2. In a pneumatic wheel-center the combi-
nation of a hub having a large central aper-
ture at each end, a casing about which the
sald hub can rotate and which has also a
large central aperture at each end, a spindle
which extends through the said apertures, 18
adapted to be fixed, so as to be incapable of
rotation, to the frame of a vehicle, and has a
bore extending for a short distance from one
of its ends, a pneumatic tube surrounding,

and adapted when inflated to support the said |

spindlie within the said casing, means for con-
necting the said bore with the interior of the
said tube, & non-return valve adapted to al-
low air to be pumped into the said tube,
means for preventing the said casing and hub
from moving laterally on the said spindle, and
means for allowing_ both up-and-down and
forward-and-backward movement of the cas-
ing in relation to the spindle.

3. In a pneumatic wheel-center the combi-
nation of a hub having a large central aper-
ture at each end, a casing about which the
said hub can rotate and which has also a
large central aperture at each end, a spindle
which extends through the said apertures, is
adapted to be fixed, so as to be meapable of
rotation, to the frame of a vehicle, and has a
bore extendmw for a short dlstance from one
of its ends, a pneumatic tube surrounding,
and adapted when inflated to support, the
said spindle within the said casing, means
for connecting the said bore with the interior
of the said tube, a non-return valve adapted
to allow air to be pumped into the said tube,
a flange secured on each end of the said cas-
ing and having plane outer surface perpen-
dicular to the axis of the said hub, a cheek
ixed on the said spindle and havmw a plane
inner surface in contact with the 5&1(1 outer
surface, and a projection on the said cheek
or the said flange engaging in a vertical slot
Or groove 1in the sald ﬂdnﬂ*e or 1n the sald
cheek respectively.

4. In a pneumatic wheel-center the combi-
nation of a hub having a large central aper-
ture at each end, a casing about which. the
said hub can rotate and which has also a large
central aperture at each end, a spindle which
extendsthrough thesaid apertures, isadapted
to be fixed, so as to be incapable of rotation,

to the frame of a vehicle, and has-a bore ex-
tending for a short distance from one of its
ends, a pneumatic tube surrounding, and
adapted when inflated to support the said
spindle within the said casing, means for con-
necting the said bore with the interior of the
sald tube anon-return valve adapted to allow
air to be pumped into the said tube, a flange
secured on each end of the said casing and
having a plane outer surface perpendleular
to the axis of the said hub, a cheek fixed on
the said spindle and having a plane inner sur-
face in contact with the s&id outer surface, a
projection on the said flange engaging in a
vertical slot or groove in the said cheek.

5. In a pneumatic wheel-center the combi-
nation of a hub having a large central aper-
ture at each end, a casing about which the
sald hub can rotate and which has also a large
central aperture at each end, a spindle which
extendsthroughthesaid apertures,isadapted
to be fixed, so as to be incapable of rotation,
to the frame of a vehicle, and has a bore ex-
tending for a short distance from one of 1ts
ends, a pneumatic tube surrounding and
adapted when inflated to support, the said
spindle within the said casing, means for con-
necting the said bore with the:interior of the
said tube, a non-return valve adapted to allow
air to be pumped into the said tube, two
flanges each secured on one end of the said
casing and having a plane outer surface per-
pendwular to the axis of the said hub, two
cheeks fixed on the said spmdle and each hav-
ing a plane inner surface in contact with the
outer plane surface of one of the said flanges,
means for adjusting one of the said flanges
along the said spindle, and a projection on
each of the said cheeks or each of the said
flanges and engaging in a vertical slot in the
ad;jacent one of the said flanges or of the said
cheeks respectively.

6. In a pneumatic wheel-center the combi-
nation of a hub having a large central aper-
ture at each end, a casing about which the

| said hub can rotate and which hasalsoalarge

central aperture at each end, aspindle which
extendsthrough thesaid apertures, isadapted

to be fixed, so as to be incapable of rotation,

to the frame of a vehicle, and has a bore ex-
tending for a short distance from one of its
ends, a pneumatic tube surrounding, and
adapted when inflated tosupport thesaid spin-

.dle within the said casing, means for connect-

ing the said bore with the interior of the said
tube, a non-return valve adapted to allow air
to be pumped into the said tube, means for
preventing thesaid casing and hub from mov-
ing laterally on the said spindle, meansadapt-
ed to allow the said casing to rotate partially,
but to prevent undue rotation thereotf, about
the said spindle, and means whereby the said
casing can be rigidly secured to the said spin-
dle.

7. In a pneumatic wheel-center the combi-
nation of a hub having a large central aper-

ture at each end, a casing aboul which the
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sald hub can rotate and which has also a large
central aperture at each end, a spindle which
extendsthrough thesaid apertures, isadapted
to be fixed, so as to be incapable of rotation,
to the frame of a vehicle, and has a bore ex-
tending for a short distance from one of its
ends, a.pneumatic tube surrounding, and
adapted when inflated to support the said
spindle within the said easing, means for con-
necting the said bore with theinterior of the
sald tube, a non-return valve adapted to al-
low air to be pumped into the said tube, a
flange secured on each end of the said casing
and having a plane outer surface perpendicu-
lar to the axis of the said hub, a cheek fixed
on the said spindle and having a planeinner
surface in contact with the said outer surface,
a projecetion on the said cheek or the said
flange engaging in a vertical slot or groove in
the said flange or the said cheek respectively,
the said flange and the said cheek being pro-
vided with holes whereby the said flange and
cheek can be secured together by means of
set-screws or bolts.

5. In a pncumatic wheel-center the combi-
nation of a hub having a large aperture at
each end, & casing about which the said hub
can rotate and which has also a large aper-
ture at each end, an approximately straight
spindle which extends through the said aper-
tures, 1s adapted to be fixed, so as to be in-
capable of rotation, to the frame of a vehicle,
and has a bore extending for a short distance
from one of its ends, a pneumatic tube sur-
rounding, and adapted when inflated to sup-
port, the said spindle within the said casing
and then to have with the said spindle in its
highest possible position within the said cas-
ing, a lower part of considerably larger cross-
section than its upper part, means for con-
necting the said bore with the interior of the
sald tube, a non-return valve adapted to al-

“lowair tobe pumpedinto the said tube, means

for preventing the said casing and hub from
moving laterally on the said spindle, means
adapted to allow the said casing to rotate par-
tially, but to prevent undue rotation thereof,
about the said spindle.

J. In a puneumatic wheel-center the combi-
nation of a hub having a large central aper-
ture at each end, a casing about which the
sald hub ean rotate and which has also a large
central aperture at cach end, aspindle which
extends through the said apertures, is adapt-
cd to be fixed, so as to be incapable of rota-
tion, to the frame of a vehicle, and has a bore
extending for a short distance from one of its
ends, a pneumatie tube adapted, when in-
fiated, to fit closely around, and to support,
the said spindle within the said casing, means
for connecting the said bore with the interior
of the said tube, a non-return valve adapted
to allow air to be pumped into the said tube,
means for preventing the said casing and hub

from moving laterally on the said spindle,

which, where the said tube {its around it, has
a cross-section adapted to prevent the said

tube from traveling or creeping around it,

and means adapted to allow the said casing

to rotate partially, but to prevent undue ro-
tation thereof, about the said spindle.

10. In a pneumatic wheel-center the com-
bination of a hub having a large central ap-
erture at each end, a casing about which the
said hub ean rotate and which has also a large
central aperture at each end, a spindle which
extends through the said apertures, is adapt-
ed to be fixed, so as to be incapable of rota-
tion, to the frame of a vehicle, and has a bore
extending for a short distance from one of its
ends, a pneumatic tube adapted, when in-
flated, to fit closely arourd and to support,
the said spindle within the said casing, means
for connecting the said bore with the interior
of the said tube, a non-return valve adapted
to allow air to be pumped into the said tube,
means for preventing the said casing and hub
from moving laterally on the said spindle,
which, where the said tube fits around it, has
a conecave surface and a convex surface one
above the other and connected by rounded
surfaces, the cross-section at this place being
adapted to prevent the said tube from travel-
Ing or creeping around it, and means for pre-
venting the said casing from unduly rotating
about the said spindle.
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11. In a pneumatic wheel-center the com-

bination of a hub having a large central ap-
erture at each end, a casing about which the
sald hub can rotate and which has also a large
central aperture at cach end, a spindle which
extends through the said apertures, is adapt-
ed to be fixed, so as to be incapable of rota-

‘tion, to the frame of a vehicle, and has a bore

extending for a short distance from one of its
ends, a pneumatic tube adapted, when in-
flated, to fit closely around and to support,
the said spindle within the said casing, means
for connecting the said bore with the interior
of the said tube, a non-return valve adapted
to allow air to be pumped into the said tube,
means for preventing the said casing and hub
from moving laterally on-the said spindle,
which, where the said tube fits around it, has
an upper convex surface and a lower con-
cave surface connected by round surfaces,
the cross-section at this place being adapfed

to prevent the said tube from traveling or:

creeping around it, and means for preventing
the said casing from unduly rotating about
the said spindle. '

12. In a pneumatic wheel-center the coms-
bination of a hub having a large central ap-
erture at each end, a casing about which the
said hub can rotate and which has also a Iarge
central aperture at each end, a spindle which
extends through the said apertures, is adapt-
ed to be fixed, so as to be incapable of rota-
tion, to the frame of a vehicle, and has a bore
cxtending for a short distance from one of

its ends, a pneumatic tube which has secured

to it a metal sheath fitting closely around the
sald spindle and is adapted, when inflated, to
support the said spindle within the said cas-
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ing, means for connecting the said bore with
the interior of the said tube, a non-return
valve adapted to allow air to be pumped into
the said tube, means for preventing the said
casing and hub from moving laterally on the
said spindle, which, where the said sheath

prevent the said tube from traveling and
creeping around it, and means adapted toal-
low the sald casing to rotate parsially, but to
prevent undue rotation thereof, aboutthesaid
spindle. | |

13. In a pneumatic wheel-center, the com-
bination of a pneumatic tube, a spindle hav-
Ing a bore extending fora short distance trom
one of its ends, and a connection between the
interior of the said tube and the said bore
comprising & pipe secured to the said pneu-
matic tube, a tubular piece of hard material
secured in the outer end of the sald pipe and
provided with a reduced free end forming a
shoulder, a bridle-shaped lever pivoted to the
sald tubular piece, a second tubular piece se-
cured 1n the sald spindle, having a bore com-
munieating with the bore of the said spindle,
and provided with a hole communicating with
its bore and receiving the said reduced free
end, and a washer of compressible material
on the said reduced free end and between the
said shoulder and the said tubular piece se-
cuared in the said spindle, the last-mentioned
tubular piece being provided with a noteh,
in which the said leverengages, and in prox-
imity thereto with a curved surface adapted
to allow the said lever, after being disengaged
from the said notch, to turn toward and lib-
erate the said pipe and also adapted to cause
the said washer to be compressed against the
last - mentioned tubular piece by the said
shoulder when the sald lever is again moved
toward the said noteh.

14. In a pneumatic wheel-center, the com-
bination of a pneumatic tube, a spindle hav-
ing a bore extending for a short distance from
one of its ends, and a connection between the
interior of the said tube and the said bore
comprising a pipe secured to the said pneu-
matic tube, a tubular piece of hard material
secured in the outer end of the said pipe and
provided with a rednced free end forming a
shoulder, a second tubular piece secured in
the said spindle, which has a bore communi-
cating with the bore of the said spindle, is
provided with a hole communicating with ifs
bore and receiving the said reduced free end,
and has an outer curved surface terminating
at 1ts inner end in a noteh, a washer of com-
pressible material on the said reduced free
end and between the sald shoulder and the
said tubular piece secured to the said spin-
dle, a curvedsurface on the second-mentioned
tubular piece, and a lever pivoted to the first-
mentioned tubular piece, engaging in the said
noteh, and adapted to engage with the said
curved surface, which is adapted to cause the

fits around 1it, has a c¢ross-section adapted to

L i el L R

I notch, to compress the said washer between

the said tubular pieces. |

156. In a pneumatic wheel-center the com-
bination.of a hub having a large aperture at
each end, a casing about which the said hub
can rotate and which has also a large central
aperture ateach end, a spindle which extends
through the said apertures, is adapted to be
fixed so as Lo be incapable of rotation, to the

frame of a vehicle, and has a bore extending

for a short distance from one of its ends, a
pneumatic tube adapted when inflated to fit
closely around, and to support, the said spin-
dle within the said casing, and, when deflated,
to be removed through one pair of the said

apertures, and a device, comprising two end

pieces and a coupling, for connecting the said
bore with the interior of the said tube, the
aforesaid apertures being large enough to en-
able a person’s hand to pass therethrough and
operate the said coupling.

16. In a wheel-center the combination of a
hub having a large central aperture at each
end, a casing about which the said hub can
rotate and which has a large central aper-
ture at each end, a spindle which extends
through the said apertures, and is adapted to
be fixed, so as to be incapable of rotation, to
the frame of a vehicle, means for elastically
sapporting the said spindle within the said
casing, a flange secured on each end of the
salid easing and having a plane outer surface

perpendicular to the axis of the said hub, a

cheek fixed on the said spindle and having a
plane inner surface in contact with the said
outer surface, means for preventing the said
casing from unduly rotating about the said
spindle, and means for protecting the said
surfaces from dust or mud.

17. In a wheel-center the combination of a
hub having a large central aperture at each
end, a casing about which the said hub can
rotate and which has a large central aperture
at each end, a spindle which extends through
the said apertures, and is adapted to be fixed,
so as to be incapable of rotation, to the frame
of a vehicle, means for elastically support-
ing the said spindle within the said casing, a
flange secured on each end of the said casing
and having a plane outer surface perpendicu-
lar to the axis of the said hub, a cheek fixed
on the said spindle and having a plane inner
surface in c¢ontact with the said outer sur-
face, means for preventing the said casing
from unduly rotating about-the said spindle,
and a pair of dust or mud guards for protect-
ing the said surfaces, one of the said guards
being secured to the outer side of the said
cheek, and the other of the said guards bear-
ing all around against the first-mentioned
cuard and being secured to the said flange.

18. In a wheel-center the combination of a
hub having a large central aperture at each
end, a casing about which the said hub can
rotate and which has a large central aperture

said lever, as the lever passes toward the said | at each end, a spindle which extends through
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and a pairof dust ormud guards for protect-
C1ng the said surfaces, one of the said guards
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- hub having

. 25

. of a vehicle, means for e]astlmllysuppm Hing
-~ thesaid spindle within the said casing,a ﬂ{mge |
ald casing and
‘having a plane outer surface perpendicular
. to the axis of the said hub, a cheelk fixed on
- the said spindle and having a plane inner
. .surface ‘in contact with the said outer sur-
Tace, means for preventing the said casing

40
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- the said apertures, and is adapted tobe fixed, |
.80 as to be incapable of rotation, to the frame
of a vehicle, means for elastically support-:
1ng the said spindle within the said casing, a
flange secured on each end of the said easing -
‘and having a plane outer surface perpendicu- |
Jar to the axis of the said hub, a cheelk fixed
on the said spindle and having a plane inner
surface in contaet with the said outer sur-
sald casing
from unduly rotating about the said spindle,
and a pair of dust or mud guards for protect-
~ing the said surfaces, one of the said guards
- being secured to the outer side of the said
cheel, the other of the said guards being se-
cured to the said flange, and one of the said
guards having a flange parallel totheaxis of -
the said hub and bearing against the otherof
the said guards. =
19. In : 2 wheel- eenter the combination of a
a large central aperture at each
end, a casing about whiceh the sald hub can
rotate and which has a large central aperture

face, means for preventing the

at each end, aspindle which extendsthrough

the said apertures, and is. adapted to be fixed,

so as to be incapable of rotation, to the frame

secured on each end of the s

from unduly rotating about the said Spmdle

being secured to the outer side of the said
cheek, having a flange projecting inward per-
pendicularly to the axis of the said hub and
surrounding the said cheek, and having a sec-
ond flange at the inner end of the flange just:
mentioned and extending toward the axis of

thereto, the other
secured to the said flange on the said casing,
I'being of disk form, and being provided at its:
outer edge with a flange projecting outward
perpendicularly to.the axis of the said hul)
and surrounding the first-mentioned guard; -
and the two wumds bearing *Lgﬂmst eaeh-

fother all ar ound

| 'hub having

the hub perpendienlarly or practically so.
said guards being

of the

45

20. In a wheel- (:,entw Lhe wmbumtwn ofa

o a large central aperture at each
end, a casing about which the said hub can
rotate and which has a large central aperture

atb each end, a spindle which extends through
the said apertures, and isadapted to be fixed,

so as to be incapableof rotation, to the frame

the said surfaces, one of the said guards be-

g secured tothe outerside of thesaid cheek,
the otherof thesaid guards bearing allaround .

55

ot a vehicle, means for elastically supporting 6o

thesaid spindle within the said casing,a flange -
| secured on each end of the said casing and

having a plane outer surface perpendicular
to the axis of the said hub, a cheek fixed on
the said spindle and having a plane inner sur-
Tace 1n contact with the said outer surface,
means for preventing the said casing from:

| unduly rotating about the said spindle, and
| a palir of dust or mud guards for protecting

70

acainst the first-mentioned guard and being

secured to the said flange, and one of the
guards secured to the said {flanges of the said:
hub being provided with a flange fitting
closely around the -corre-spo-ndinrr:end- of the
said hub.

Signed at Middlesbrough, in the ceuuw 0f

;Yorh,Lnﬂ land,this 10th d‘lyof February,189S.

JOIIN KVANS.
ROBERT W. ITEALEY.

Witnesses:
OswALD II. COCIIRANE,
TIIOMAS BELK.
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