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PATENT OFFICE.

WILLIAM H. F. YOUNG, OF MUNCIE, INDIANA.
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SPECIFICATION forming part of Letters Patent No. 640,068, dated December 26, 1899.
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1o &ZZ w?wm it may Concerr: -
- Beitknown that I, WiLLiaMm H. F YOUNG
) cltlzen of the Umted States, residing at Mun—

cie, in the county of Delaware a,n_d State of
Indiana, have invented new and useful Im-.

provements in Chainless Bicyecles, of which
the following i8 a specification.
My 1nvent10n relates to improvements in

chainless bicyeles, and pertains to a bicyele-

gearing situated in a casing and crank-arms
connected therewith and to the rear wheel
through the medium of pitmen, in a manner
to be fully described hereinafter, and par-
ticularly pointed out in the claims.

One object of my present invention is to
provide means for changing the size of the

gear by means of an adjustable crank-shaft,
to which the crank-shatt gear-wheel is re-

movably connected for that purpose.
A further object of my present invention
pertains to the use of a two-part crank-shaft

- for the hub of the rear wheel and the manner

in which the same is held in position therein.

A further object of my present invention
is to provide bearings for the crank-shafts
which are adjustable toward and from the

other gear-wheels in the casing, whereby the
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shaft.
end of one of the pitmen, showing the con-

sald crank-shaft can be adjusted toward and
from the gearing in the casing for admitting
different- 51zed gear-wheels for cha,nfrmn* the
gear of the ma,chme |

The object of my present mventlon also

pertains to the construction and arrangement

of parts Whlch will be hﬁremafter fu]ly de-

scribed.
In the aceompanylnﬂ* dlawmgs Figure 1is

a side elevation of a bicycle embodying my
Fig. 2 is an enlarged vertical sec-

invention. _ _
tional view through the gearing-casing, taken
on the line 2 2 of Fig. 3. Fig. 3 is ahorizon-

tal sectional view taken on the line 3 3 of Fig.

2, the rear hub being also shown in sectwn

FIU' 4is aside view ot one side of the gear-cas-
ing with the cone and crank-shaft removed

Fig. 5 18 a detached perspective view of one of
the crank-shaft cone-rings. Fig.61s an en-
larged detached viewof the rear- Wheel crank-
Fig. 7 is a sectional view through one

struction of the bearing for attaching 1t to
the crank-shaft. Iig. 8 is an enlarged lon-
gitudinal sectional view through the rear hub,

| casing Bin any desired manner.

¥} la,re';er Tear.

showing the crank-shaft and its coopemtmg‘

‘parts in position therein.

- Referring now to the drawings, A are the
.rea,'r horizontal forks of the machine-frame,
which converge at their forward ends and
are connected with the rear ends of a gear-
Pro,]eetmcr
from the upper side of the gear-casing B is
the saddle-post standard C and the front
fork C'.
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Situated within the gear-casing Bisa cr&nk- |

shaft gear D, an 1ntermed1ate gear K, and a

gear F carried upon a shaft 6, which is pro-
vided with the erank-arms 7.

The crank-shaft G is preferably made of a. |

single piece of metal bent into the proper
shape, and upon which aresituated and held
in any desired and convenient manner the
ball-cones H. |

I represents the ball-cups coopel atmn with
the cones H and forming a ball-race. These
cones Iserewinto the adj ustable bearing-rings
J, said rings fitting in oblong openings K and
provided at their inner edges with laterally-
projecting lips b. The inner side of the cas-
ing B, adjacent the oblong openings K, 18 pro-
-v1ded with the teeth or serrations a, with
which corresponding teeth upon the ad,]acent
face of .the flanges b engage for the purpose
of holding the crank-shafb bearings at the de-
sired a,dJustment in relation to the gear-wheel
L in a manner and for a purpose to be here-
inafter described..

The crank-shaft G is prowded with a flange

75

30

g, against which the removable and chanﬂ*e- :

able. gear D rests and is secured by means of

countelsnnk screws h, passing through the

said wheel and into the flange. An enlarge-
ment 2 is formed upon the shaft, and upon
which the central opening of the changeable

cear D snugly fits, the said enlargement be-

Q0.

ing of a size so that the openinginthe change-

able gear will be large enough to pass around
the angle In the crank-shaft when it is de-
sired toremove the gear D and to place thereon

B 1s held in position by means of the serews
7, whereby it is readily removable to-permit
the changing of the gear D, which will be pres-
ently described. The bearing-cup rings J
for the crank-shaft G project considerably
beyond the outer face of the casing B, as 1llus-

One side 35 of the gear-casing
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-Ingin the extremities of these rings 3 and out-
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trated, and are plovided with an external | portion 23 are the ball-cones 28 and 29, as

screw-thread toreceive the clamping-rings L.
These clamping-rings are of a diameter suffi-
clent to cover the oblonw openings K of the
casing B when the I*ings J are adjusted fo
their maximum extent within said openings,
whereby the openings are never in view.
Hach side of the casing I3, in addition to
having the oblong openings K, is provided
with outwardly-projecting integral cups or
cavities3and 9. Thesecups,cavities, orrings
3 and 9 are_ internally screw - threaded, and
the rings 3 recelve the ball-cups 4, and screw-

side of the cups 4 are the locking-plates 5 for
holding the ball-cups 4 in position therein
against removal. The intermediate wheel E
is suitably secured upon a shaft 2, preferably
by the well - known sweating pr'oc,ess, and
placed upon the ends of the shaft 2 are the
cones s. An adjustable bearing, therefore,
for the ends of the shaft 2 is provided. |

The wheel F upon the pitman erank-shaft
6 1s secured in the same manner, preferably,
a3 the wheel E, and this shaft is provided
with enlargements upon which the cones H
are snugly placed and held against rotation.
The rings 9 receive the ball-cups 10, similar
to the ones 4 of the rings 3, and also locking-
plates 11, which are provided with openings
for the passage of the shaft 6. The object of

‘having enlargements for the cones H is to

have openings in the cones sufficiently large
to permit them to pass over the angle in the
shaft, as will be readily understood.

From the drawings and the above desecrip-
tion 1t will be noted that the gearings D, E,
and I are in a direct horizontal line, by means
of which direct power is attained, which is an

‘advantage over an indirect power.

The hub of the rear wheel is provided with
end pieces 106, having screw-threaded open-
ings, which receive the screw-threaded por-
tions 22 of the two parts 17 and 18 of the rear
crank-shaft. Thesethreaded portionsarere-
spectively right and left hand threads, for a
purpose to be presently explained. The por-
tion 17 of this rear crank-shaft is provided
with the tapered openlnn' 19, and the portion
18 with a tapered projection adapted to enter
it. A sleeve ¢ receives the ends of this two-

part shatt and is situated between the thread-
ed portions 22 thereof.

In applying the back
shaft to the hub the sleeve is inserted therein
and the ends of the crank then started in the
sleeve. Thescrew-threads22arethenslightly
started in position in the hub, and by holding
the cranks of the shaft and turning the rear
wheel forward the two parts of the shaft will
be forced endwise in the sleeve and the pro-
jection 20 firmly seated in the tapered open-
ing 19, so that the shaft is then made, for prac-
tical purposes, arigid shaft. Thetwopartsof

the shatt are provided with a secrew-threaded
portion 23 just outside of the serew-threaded
portion 22 and of a size preferably smaller in
diameter.

‘the ball-cups 27 are placed.

clearly illustrated, and outside of the outer
cone 28 is situated a locking-nut 31.

At the junection of the horlzontal forks A
and the rear forks 24 is a socket 25, in which

are removably held in position in the socket
by having the rear side 26 of the socket re-
movable and held in position by screws or
other suitable means. In this way the rear
wheel, with all of its bearings, may be read-
ily removed from the socket 25 and as readily
placed therein., In the operation the crank,
with its bearings, which include the cups 27,
are secured within the rear hub and properly
adjusted and then the rear wheel placed in
position in the socket 25.

The crank-arms 7 of the gear crank- shaft 6
and the crank-arms of the emnk shaft of the

rear wheel are united by means of the pitmen

12, and these pitmen are preferably made in
two parts and united by the turnbuckles 14,
whereby they can be mcel}f and properly ad-
justed.

When it is desired to change the gear, Lhe

| removqble side of the casing is removed but

first the pedal of that side attached to the
crank-shaftis removed and the ball-cups 1 re-
moved,then the ball-cups10removed from the

These ball-cups
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removable side of the casing, and the pitman

12 at the same side detached from the crank-
arms 7, when thesideof the casingcan beread-
ily removed The cones H at thu adjacent
end of the crank-shaft and the wheel D are
then removed and a wheel of a different size
placed therein. The adjustable bearing-
rings J are then properly adjusted to have the
new gear-wheel properly mesh with the gear
Eand then clamped in position by the elamp-
ing-ring L. and the cones again replaced in
position. The replacing of the cup-support-
ing rings and thecups and conesis the reverse
to that described for detaching them.

While I have described that the entire one
side of the casing I is removed when 1t 18 de-
sired to change the gear D, it will be readily

understood that this removable side of the

casing could be divided on the dotted line f,
Fig. 4 between the bearings for the crank-
shaft and the intermediate gear, and in which
event it would be necessary only to remove
the bearings for the crank-shaft and that
portion of the casing in front of the bearing
for the intermediate shaft, without departing
from the spirit and scope of my invention.
While I have shown and deseribed the bear-
ings for the erank-shaft as removable and ad-
justable in an oblong opening, this may be
varied by having the cup-ring rigid with the
sides of the gear-casing, similar to the cup-
rings of the bearings for the wheels K and F,
without departing {from that part of my in-
vention which involves the providing of the
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sides of the gear-case with laterally-project-

ing bearing-recesses for the shatt.
The bearing-cups for the ends of the shafts

situated upon the screw-threaded | of the wheels Eand If at the right hand of the



¥

10

15

640,068 o -

casing are made rigid or fast, so that the
bearings are adjustable from one side only,
which I consider an advantage in that it will
prevent a zigzig adjustment of these wheels,
which might otherwise oceur should the ball-
caps be at both sides adjustable.

- Having thus described myinvention, what
I claim, and desire to secure by Letterb Pat-
ent, 18—

1 A chainless bicycle COI]]pI‘lSlnﬂ‘ a gear-
casing having a horizontally-elongated open-
ing, a crank-shaft passing through sald open-
ing, a removable gear carried thereby, bear-
ing-rings situated within said elongated open-
ing and adjustable therein, and a clamping-

ring situated upon the projecting end of the

bearing-ring and having a flange which is

~ larger in dijameter than the length of the said
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slot, whereby the crank-shatt may be adjust-

ed back and forth and held in its adjusted po-.

sition for changing the size of the gear there-
on and the said opening at all times covered
by the flange of the clamping member, sub-

-stantially as described.

2. A bicycle having a driving-wheel pro-
vided with a hub, sald hub ha,v ing its ends
internally screw- 1311readed a two- part crank-
shaft passing through the hub and having its
ends provided with abutting shoulders, A
sleeve separated from and independent of the
hub and of a length to it between the screw-

threaded portions of the hub, the parts of the

- crank-shaft provided with externally-screw-
- threaded portions at the ends of the sleeve

35

- projections16 havinginternally-screw-thread- |

and engaging the serew-threaded portions of
the hub, substantially as deseribed.

3. A drive-wheel for bicyeles having a hub
provided at its ends with inwardly-extending

T

ed central openings, a two-part crank-shaft

having enlarged inner ends with abutiing

shoulders, the said enlarged ends having
screw-threaded portions 22 for engaging the
screw -threaded openings of the projections
16, the crank-shaft being reduced in size at a
point outside of the screw-threads 23, the re-
duced portion screw-threaded and bearing-
cones serewed upon said reduced portions, the
inner cone locking against the outer end of
the enlarged pormon of the crank-shaft, and
a sleeve surrounding the enlarged inner ends
of the crank-shaft, substantially_as described.
4. A chainless bicyele comprising a gear-
casing, a train of gear within the casing in-
cluding a crank-shaft carrying a gear, oppo-
site sides of the casing provided with corre-
spondingly horizontally elongated openings,
independent bearing-rings for opposite ends
of the crank-shaft,said bearing-rings having
at theirinnerends laterally projecting ﬂanges
adapted to engagerespectively theinnersides

of the casing, said bearing-rings projecting

beyond the outer side of the casing and ex-
ternally screw-threaded,and internally-screw-
threaded clamping-ringssurrounding the sald
bearing-ringsand adapted toengage the outer
sides of the casing,whereby the bearing-rings
for opposite ends of the shaft are independ-
ently horizontally adjustable, substantially
as described.

In testimony whereof 1 have hereunto set
my hand in the presence of two subsembmﬂ'
witnesses. |

VVILLIAM H. F. YOUN Gr.

Witnesses:
LUCIAN A. JOHNSON,
WiLniaM M. JACKSON.
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