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To all whom it may concern:

Be it known that I, GEORGE HAYES, a citi-

zen of the United btetee andar esulent of the
city, county, and State of New York, have in-
vented a new and useful Impr ovement in

Wheels for Bleycles and other Vehicles, of

which the following is a epemﬁcetlon

My impr ovement relates to the construction

of the central portion of the wheel; and it

consists in the employment of eyhndﬂca,lly-__

coiled spiral Springs upon cross-rods or spin-

dles arranged transversely to the plane of the
wheel and parallel to the axle of the vehicle;

also, to the axle-hub of the wheel, the Spllnﬂ‘b
adepted for coiling and unemhng, according
to pressure from Wewht added to the vehlele
or shock received aft, the rim of the wheel.

It further consists of a construction of

wheel-center wherein an axle-hub is resili-

ently sustained centrally within a separate
and specml spoke-nave by series of Splra,lly-
coiled springs located between and connect-
ing the two, each spring cylindrically posed
upon a spindle.arrenged_pamllel with the
axle-hub.

It further consists of the combination of
spiral springs withlinksof plate metal, where-
by several springs are brought into conjunc-
tion to operate in unisonin a: ““fordmn‘ resilient
motion to axle-hub and speke-neve

It further consists of the devices and com-
binations of devices in and about the axle-
hub and spoke-nave, as hereinafter more fully
described, and pemted out in the claims, ref-
erence bemn had to the &Gcompanymﬂ‘dmw—
ings, in whlch——-

I‘Jﬂ"ure 1 represents a cross-section of the
hub- centel, giving an inside face view of one
hub-flange, side cheek of spoke-nave, and
springs in the simplest formation, the Spl"llilﬂ‘S
1n normal position, as at rest. Fig. 2 repre-
sents one spring alone in perspective. FKig.
3 represents a lengthwise elevation of one of
the eross-rods or spindles upon which springs

are to be placed. Fig. 4 is a vertical section

of the wheel-center from side to side of the
wheel. Iig. 5 is a cross-section and inner

face view similar to that of Fig. 1, illustrat-
ing the change of relative position as to axle-
hub and spoke-nave when in use under pres-
sure or shock, this being the extreme condi-
Figs. 6 and 7 are views of wheel-center |

tion.

anelogous to Fig. 1, each illustrating combi-

nations of coiled springs connected by links
and in union with axle hub and spoke-nave
as modifications. Fig. 8 is a vertical cross-

section of the construetlon shown in Kig. 7.

On the drawings, A’ indicates the axle- hub

| of the wheel, throuﬂh which the axle support-

ing the V_ehlele passes. .Theaxle-hub may be
of theusua,l ball-bearing variety or otherwise.
The axle-hub is formed with two flanges A’,
one toward each end of the hub, and outside of
each flange a groove A% beyond which the
usual ‘ball-bearing expansion and sprocket
wheel is shown, as in Fig. 4.
The spoke-nave of Iigs. 1 and 4 is formed

as two cheek rings or disks I3, each having

apertured center of sufficient diameter to per-
mit of such movement of the axle-hub within
the same as may be desirable.

The two disks B encirele the axle-hub, one
at each end thereof, outside of, but immedi-
ately against, a flange A’ of the axle-hub.
The two chs]{s b are connected together and
at the same time kept at the required distance
apart by cross-rods or pillars B3/, so that they
become a part of the spoke-nave.

The flanges A’ prevent any latelal move-
ment of the spoke -nave after the wheel is
completed. At the outer periphery the in-
terior ends of the spokes of the wheel are con-

nected in any suitable manner or essentmlly |

as shown.

- Toobtaina 1e8111e11t oeeﬂlatm y or ‘Vlbl atory
motion ‘as to the relative position of axle-
bhub within the spoke-nave under the weight
of the rider or influence of shock received at
the rim of the wheel, thereby conducing to
the comfort of the r1der and safety of the
wheel and vehicle, a series of coiled springs
arranged after the following manner are em-
ploy ed.

At O aseries of cross-rods or pillars extend
horizontally between the flanges A’ of the
axle-hub, having their heads or ends secured
rigidly £ the - "anﬂ‘es between which they
serve as spindles.

D indicates coiled springs sleeved upon the
before-mentioned spindles C and having ter-
minals extending outwardly, as at D’, to and
beyond the cross-rods or pillars B'of the spoke-
nave, passing the cross-rods B, but not se-
cured thereto.
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At E stops are formed to the flanges A,
either as lugs projecting therefrom or as pins
threaded thereto or rods crossing, as shown
by dotted lines in Ifig. 4.
ends D’ of each coiled spring are so arranged
that a pillar B’ of the spoke-nave is between
them and also a lug or stop E from a flange
A’ of the axle-hub.

When the wheel is qulescent, the arrange-
ment 1s as shown in Fig. 1; but under pres-
sure upon the axle from the vehicle above or
its rider and also from shock received at the
rim of the wheel the conditions change ap-
proximately after the manner shown in Ifig.
o, where it will be readily seen that the two
projecting ends of each spring, except that
at the top of the figure, are moved more or
less apart, according to its position around
the circle, one by the pillar I3’ between them
and the other held back by the stop E, and
the two terminals being crossed or projected
at opposite sides from the twist brings about
a tightening or contraction of the coiled por-
tion. 'T'he reaction of the coil immediately
following resiliently rearranges the relative
condition of the axle-hub and spoke-nave
back more or less to 1ts normal position.

The above description applies more espe-
cially to Iigs. 1 to 5, inclusive, in which con-
struction the springs are all located at the
axle-hub.

Instead of theabove-described arrangement
the spindles upon which the coils are placed
may be attached to the spoke-nave rings and
the spindles or cross-rods upon or against
which their prongs engage orimpinge may be
attached tothe hub-fan ges, therebyreversing
that method described; ::'LISO._, Intermediate or
auxiliary colls may be employed, connected
to those first mentioned by links or otherwise.
The grooves in the hub outside the flanges
may be omitted where less motion of the axle-
hub within the spoke-nave is to be provided
for. The guard-flanges may be formed with
the axle-liub or threaded or riveted on, as de-
sired. The coiled springs may be single or
double, extending full width between the
flanges orin two lengths or more, as desired.
The action or relative motion of axle-hub and
spoke-nave with respect to each other acts
upon the coiled springs, tightening the colls.
Their reaction restores them to their normal
position resiliently and with comfort to the
rider.

In IFigs. 6, 7, and 8 such modifications or
"deltl()ﬂ::'bl cmnbmatlons are shown. Figs. 6

~and 7 differ only in arrangement, and Fig. 8

is a cross-section of the form shown in KFig. 7.
In these modifications the spoke-nave cheeks
o1 disks become mere rings, and several coils,
united by links G of plate or sheet metal,
serve as connections, combining several
coiled springs together as sets. Thusthe se-
ries required for the wheel comprise several
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| sets, constituting an accumulation of resist-

ance and 1esﬂwncy suited to excessive weight
and rough riding.

I do not conﬁne myself to any number of
springs, but employ as many as desirable, ac-
cording to the requisite exigency and employ-
ment of the wheel, and their arrangement
may varyinanysuitable manner. Thesprings
also may be arranged to coil and uncoil either
way, according to position and arrangement
chosen. |

What I claim as new, and desire to secure
by Letters Patent, 1s—

1. A wheel for bieyecles and other vehicles,
in which resiliency is derived from cylindric-
ally-coiled springs encircling spindles, cross-
rods or pillars, extending pamllel to the axle-
hub between flanges Lhereof the springs hav-
Ing ends extendin oradially outwm'd, and en-
gaging with a special spoke-nave encireling
the axle-hub, essentially as set forth.

. In a wheel for bicycles and other vehi-
cles, a system of cylindrically-coiled springs
upon spindles arranged parallel to the axle-
hub between flanges thereof, the ends of the
springs linked to other eylmduc ally-coiled
springs upon spindles also arranged parallel
to the axle-hub, but connected solely to
cheeks or end disks of a special spolke-nave,
essentially as set forth.

3. In a wheel for bicycles and other vehi-
cles, a combination consisting of first: an
axle-hub having end flanges between which
certain spindles are arranged parallel to the
axle-hub, connected therewith and encircled
by cylindrically-coiled springs; second: a
special spoke-nave encireling the axle-hub at
a suitable distance therefrom, formed with
end cheeks or disks connected by certain
spindles extending across parallel tothe axle-

hub, and enecircled by cylindrically-coiled

springs; third: certainintermediate free-mov-
ing spindles arranged parallel tothe axle-hub,
and encireled by eylindrically-coiled springs,
the spring-bearing spindles, arranged in sets
with the springs of each set linked together,

essentially as set forth.

4. In a wheel for bicycles and other vehi-
cles, an axle-hub supported centrally within
an encircling spoke-nave by sets of eylindric-
ally-coiled springs arranged parallel to the
axle-hub, and connected by plates of rigid
metal to which projecting ends of the springs
are secured, essentially as set forth.

5. In a wheel for bicyecles and other vehi-
cles, rigid link-plates arranged parallel tothe
axle-hub, standingoutwardly edgewise there-
to, and connected with cylindrically-coiled
springs upon spindles arranged parallel to
the axle-hub, essentially as set forth.

| GLEO. ITAYES.
Yitnesses: |
ARTHUR IIAYES,
ITARRY I. BLACK.
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