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To all whom it may concern:

Be it known that I, ISIDORE MACWILLIAM
BOURKE, a subject of the Queen of Great Brit-
ain and Ireland, residing at 40 Redcliffe
Square, London, in the county of Middlesex,
England, have invented certain new and use-
ful Improvements in Driving Mechanism for
Wheels, (for which I have obtained a patent
in Great Britain, No. 15,883, dated September
5, 1892,) of which the following is a specifi-
cation, :

My invention relates to improvements in
the construction of wheels.

The invention consists in the novel con-
struction and eombination of the parts here-
inafter fully deseribed and claimed.

In the drawings: Figure 1 is a side eleva-
tion. Fig. 2 is a sectional plan; and Fig. 3
is a partsectional elevation,showing one form
of the device. Fig. 4 isanelevation. Fig.5
is a plan; and Fig. 6 is a part elevation, show-
ing a modification of the device. Fig. 7 is
an elevation. Fig.8is a sectional plan; and
Fig. 9is a part elevation, showing a second
modification of the device. Fig.10isan ele-
vation; and Fig. 11 is a sectional plan, show-
ing a third modification of the device. Fig.
12 is an elevation; and Fig. 13 is a sectional
plan, showing a fourth modification of the
device.

Fig. 1 represents the combined mechan-
ism for driving and for obtaining elasticity;
the axle or axle box ¢ is provided with four
collars d and the hub b is made of a suitable
diameter and provided with flanges to take
the spokes; inside the hub brackets ¢ are
fixed and the springs ¢ are attached to the

brackets and to the collars d upon theaxleor |

axle box.

In Fig. 2 twoseriesof springse,c¢’ areshown,
each series being arranged in a star form
around the axle and the springs constitute
the elasticmedium. Thedriving mechanism
is similar at each end of the huband consists
of a plate e’ keyed directly to the axle oraxle
box ¢ and free to slide upon a cross frame f
and to drive it. The frame f is free to slide
upon a rigid eross frame g which is itself
firmly attached to the hub b. It will thus be
seen that the axle a¢ is free to drive the hub
b through the compound frames ¢’ f and g
while its own position inside the hub b is de-

termined by the tension and compression of
the springs ¢, ¢’.

Although I have described the apparatus as
eonnected totheaxle in the foregoing deserip-
tion it must be distinetly understood that the
mechanism may be attached to an axle box
which rotatesaroundafixed axle,andalthough
I have shown a slide at each end of the hub
itmustbe distinetly understood that the slides
may be also used inside the hub, that is, rest-
ing on the cross bars or other convenient at-
tachment from the inside of the hub and in
certain cases only one set of slides on one side
may be used or one set only may be used in
the center of the hub. In certain cases, as
may be convenient, several slides may be used
in any convenient position in, upon or about
the hub and the arrangement of the slides
may be V shaped or of any other convenient
form. In the whole of the deseription which
follows it must be clearly understood that in
all cases where the attachment of parts is de-
seribed as being upon the axle such parts
may be attached in a precisely similar man-
ner to an axle box which rotatesabout a fixed
axle.

In Fig. 4 a similar arrangement is shown.
The axle ¢ is provided with collars d and the
hub b provided with brackets ¢, and in this

case I have preferred as before to construet

two collars upon the axle for each series of
springs in order that each end of each spring
may be made into the form of a double eye
to permit pivoting and to give more bearing
surface the springs are attached to the axle
or axle box and to the hub in a manner such
as is represented in the figures.

In Fig. 4 the primary frame ¢’ is provided
with grooves h corresponding with similar
grooves h' upon the secondary frame f and
the frame f has similar grooves A% corre-
sponding with grooves 2% in the frame ¢; in
these grooves are placed balls 7 and the ob-
ject of this arrangement is to lessen the frie-
tion which would be caused by the arrange-
ment shown in Figs. 1, 2 and 3. I prefer to
divide one groove of each pair of slides into
two or more parts and to place one or more
balls in each division of the groove. Nuts
are represented at j which may be used for
adjusting the slides and balls to their proper
relative positions, but any other suitable
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mechanism may be used. % represents a
chain wheel used for driving the axle . In
this case also the slide or slides may be ar-
ranged in the center of the hub instead of
outside, and one, two or more such ecombina-
tions of slides may be used in each wheel.
The attachments of the springs and slides
may be made as before to the axle or to the
axle box.

Fig. 8 shows a precisely similar arrange-
ment to that illustrated in Fig. 5, s0 fac as the
springs are concerned.

The driving mechanism shown in Figs. 7
and 8 is the same at each end of the hub and
consists of a double ended lever [ keyed di-
rectly upon the axle ¢ and provided with two
rollers m, m'. These rollers are free to move
upon the secondary frame n provided with
two rollers m? and m?® These rollers are free
to move upon the third frame o which is at-
tached to the hub 5. The frame n is formed
with a fork at each end, as shown in Fig. 9,
in order to carry the rollers m? and m?® and
the movements of the axle and of theseveral
frames are precisely similar to those pre-
viously alluded to. As before, the driving
mechanism and the springs may be attached
as shown to the axle or may be attached to
an axle box which can rotate freely about a
fixed axle, and the driving mechanism may
be placed at each side of the hub as shown or
at one side only or in the center of the hub
and one, two or more such driving mechan-
isms may be used for each wheel. In these
figures ball bearings may be used in substi-
tution for rollers, and it is obvious that a re-
cess must be provided for the balls to work in.

In Fig. 11 the arrangement of the springs
is precisely similar to that already deseribed
but the driving mechanism is different. This
mechanism is thesame at each end of the hub
and consists of a boss o0 keyed directly upon
the axle @ and provided with four tubular
arms p. Eacharm phas asecond tube p’ and
and the tube p’ a third tube p° Each arm has
in this way a telescopie action, and a frame g
consisting of four bars attached together at
the corners forms a rigid structure attached
to the hub b. The tube p?is of T form and
is free to slide upon the bar q. Each tubeis
provided with a stop or pin p* p°® which pre-
vents the telesecopic action exceeding a cer-
tain amount and slots are cut in the tubes
through which the stops p*and p°pass. The
movement of the axle inside the hub is pre-
cisely similar to that previously described.
The springs and the telescopic driving ar-
rangement may be attached to the axle as
illustrated or to the axle box. Instead of four
arms, two, three or more may be used and
the driving mechanism may be placed at each
side of the hub or in the center of the hub
and one, two or more driving mechanisms
may be used for each wheel. Instead of the

four telescopic slides shown in the figures tel-
escopic slides fitted with ball bearings may be
used; these ball bearings would be applied to
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the slides upon which the tubes run.. Hinged
or pivoted rods or chains so made that they
cannot bend laterally may be used instead of
the telescopic arrangement.

All the previous drawings apply to an axle
which is to be driven direct. Figs.12and13
however show a method of applying the in-
vention to an axle which is not driven di-
rectly, for example, to the front wheel of a
safety bicycle or an ordinary carriage. ¢, q’
represent the forks which support the axle
which in this case is turned down in the ordi-
nary manner toreceive ball bearings. Anout-
side sleeve then becomes the counterpart of
the axle @ in the previous cases and receives
a collar d for the attachment of the springs
¢. Thehub b is precisely similar to those pre-
viously deseribed. The driving arrangement
is the same as that shown in Figs. 5 and 6.
The frame ¢’ is keyed direct upon the sleeve
s and is free to slide upon the cross frame f
which itself can slide upon the frame g.

In Figs. 12 and 13 although the attachment
of the driving mechanism and of the springs
is shown to an axle box, it isto beclearly un-
derstood that the attachment may be made
direct to the axle. For the sake of clearness
the fork and hall bearings are not shown in
Fig. 12. ‘

The particular forms of spring represented
in the various figures are those which have
been found most suitable, butitisobviousthat
other forms might be used without changing
the general arrangement of the mechanism.

Having fully described my invention, what
I elaim, and desire to secure by Letters Pat-
ent, is—

1. Tn a wheel, the combination, with a hub-
ring, a center portion—such as an axle—in-
side the hub-ring, and springs interposed be-
tween the said center portion and hub-ring;
of a slide secured tothe said hub-ring, a slide
securerd to the said center portion, and an in-
termediate slide operatively connecting the
two aforesaid slides, whereby the hub-ring
and center portion are rigidly conneeted both
circumferentially and laterally and are free
to move radially with respect to each other,
substantially as set forth.

2. In a wheel, the combination, with a hub-

ring b, a central axle a, and springs ¢ inter-
posed between the said parts; of the slides g
secured to the hub-ring, the slides e’ secared
to the axle, and the intermediate slides f op-
eratively connecting the two aforesaid siides,
whereby the said hub-ring and axle are con-
nected rigidly both circumferentially and lat-
erally and the hub-ring is free to move radi-
ally of the axle, substantially as set forth.

In testimony whereof I have hereunto af-
fixed my signature in the presence of two wit-
nesses,.

ISIDORE MacWILLIAM BOURKE.

Witnesses:
WiLLiaM K. CaNDzL,
ARTHUR WOODMAN,
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