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- To all whom it may concern: .
Be it known that I, WILBER J. PINE, a citi-

zen of the United States, residing at Oshkosh,

in the county of Winnebago and State of YWis-
¢ consin, have invented certain new and useful
Improvements in Bicyeles; and I do declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains

ro tomake and usethesame, reference beinghad

to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification.
- My invention relates to improvements in
¢ bicyeles; and it consists in certain novel con-
structions, combinations, and arrangements
of parts, as will be hereinafter described and
claimed. |
- In the accompanying drawings, Figure 1 1S
20 a side view of the bicycle. Fig. 2 is a side
view of the gear-wheels, a portion being cut
away: and Fig. 3 is a vertical section through
the center of the driving-wheel.

23 and arm which support the intermediate
~ gears. Fig. 6isan end view, and Ifig. 7 is a
side view, of the supporting-sleeve.

View. |
30 A represents the frame, A’ the rear fork,
and A" the back-fork stays.

B is the driving-wheel, and C C the pedals. .

~ The pedals operate the bell-crank levers D D

upon each side, which are pivoted tothe frame

3z ab d, an additional brace d’ being added to
the frame extending upwardly and connect-

~ ing with the rear fork A’. The opposite end
of the bell-crank lever D is connected with
the crank F on each side by means of the link

s0 E. The operation of the pedals on each side

rotates the crank If, which is integral with or
rigidly attached to the axle I'', Fig. 5. The
straight - faced gear-wheel G is rigidly at-
tached to the axle ' and revolves therewith,
45 and in its revolution engages and revolves
the intermediate gear H, which revolves the

inner gear ', which is rigidly attached to the |

hub H'" of the wheel II and revolves there-
with. Theintermediate gear H revolves upon
so the pivot i, which is pivoted to the arm 1 and
supported by the opposite yoke 2, and in 168

revolution carries with it the gear I, which |

Fig. 4is an
end view, and Ifig. 5 a side view, of the sleeve |

Similar letters refer to similar parts in each

—_——— a

| is rigidly attached to its hub H". The gear

11’ engages and revolves the gear J, which 1s
rigidly attached to the hub of the wheel J'.

The arm I is integral with the inwardly-ex-

tending sleeve I', which is rigidly connected
withtheframe. Theoppositeendof the pivot
I.is upheld by the connecting yoke or plate 1,
which is supported by the pins< 2. These

pins also connect with the arm I and also sup-

port the opposite bifurcated plate +”, which 1s
integral with the oppositeinwardly-extending
sleeve I, rigidly attached to the frame of
the wheel. FEach arm of the plate ¢” 1s offsel
at z to avoid contact with the gear-wheels
and H'in their revolution. The plate 2" also
slides laterally upon the pins ¢’ ¢/, 80 as not
to antagonize the adjustment of the bearings,
hereinafter more particularly described.

It will be observed that the arm I and the

opposite supporting-plate ¢« are rigidly con-

nected with  the frame and do not revolve

either with the wheel or with the axle and
are for the purpose of supporting the inter-
mediate gears. . The intermediate gears, as
described, serve to transmit the power from
the driving-wheel G to the smaller geaxr J,
which is rigidly attached tothe hub of the rear

| wheel of the bieyele.

The hub of the wheel K supports the gear-
case L, which may be integral therewith or
rigidly attached thereto. The gear-case 1.
surrounds the gears hereinbefore described
and is constructed s0 as to be practically dust-
proof. Intherevolution of the wheel the hub
K travels upon the ball-bearings m m m, &e.,

against the sleeves I' and I, which are rigidly

attachedtothe frame, asheretofore described.

In lieu of cups I provide V-shaped depres-
sions for the ballg to travel in, thereby giving
a four-point bearing of each ball against the
depression on both sides. In order to pro-
vide a tight bearing, a lateral adjustment of
the internal or stationary depression 1S nec-

‘essary, and I provide a segmental construc-

6o

70

75

30

Qo

tion for that purpose, so that in the adjust- .

‘ment of the bearings the supporting-arm I

and the gear-case are relieved from any lat-
eral pressure, thus enabling a light case to
be used. The inner bearings n 7t 71 1L are
similarly constructed for the purpose of re-

lieving the sleeve I' and the arm I from lat-

eral pressure. The bearings m m m m are

100G
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1l ean be inserted into

0 - ' 589,750

adjusted by means of the cones O O, and the
~bearings n n nn are adjusted by means of:

the cones P P. If necessary, packing can be

ngerted at £ ¢ ¢ ¢ to effectually prevent 1110

escape of o1l or the entrance of dust.

By means of my invention the whole inte-

rior of the casing I and all of the bearings
and gears are completely oil and dust proof.

the opening W. | | |
1t will be obser VE‘d tha,t in the EL(] Jllbtllllellt
of the cones the inner cone of the outer bear-
ing
are segmental and adjustable and donot an-
mgﬂnize each other in their adjustment.

This mnvention 1s an improvement on my:

application for Letters Patent filed January

2,1897, and serially numbered 617,809; and
the essential feature of my improvement is
the elimination of the internal gear and the
providing of an improved system of straight- -
faced gearing to communicate the crank mo-
By
reference to the drawings it will be observed
that the revolution of the pedal-actuated

tion to the driving-wheel of the bicycle.

~crank I revolves the gear-wheel G, which is

~ cor responding
~alaterally-extending hub I, upon which the

and the outer cone of the inner bemmw

pa—

1the easinn‘ Lhr()un*h |

provided with a straight-faced gear along its .
~periphery and is adapted to mesh into the
gear in the wheel II, which re-

volves upon the pivot /i and is provlded with

- Intermediate gear ' is rigidly attached and

35 lachod
bicycle.
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revolves therewith. |
and revolves the wheel J, which is rigidly at-

The gear H' meshesinto

tached to and revolves the rear wheel of the

simple, convenient, and cheap means of trans-
mitting power from the pedal-crank F to the
gear Jof the driving-wheel. All of this is

In this manner I have provided a

accomplished by a series of straight-faced

gears reducing the power and increasing the
speed.

I do not wish to confine my invention to
the use of the bell-crank-lever connections
shown in the drawings, as ordinary crank

movement in connection with the pedalsmay
be used by simply offsetting the arm of the
crank sufficiently to permlt the passage of

the link within the line of movement, thas
enabling the power to be transmitted by a

single connectmn of the pedal-arm to the rear

crmlk

Having thus described my invention, what

I claim to have invented, and desire to seeure
by Letters Patent, is—

1. Ina bicycle, the combination with a suit-
able frame, of an axle carrying a master-gear,

a smaller gear-wheel rigidly attach’ed to the
hub, 5leeves secured to the framne of the bicy-

cle on each side, interior of the hub, one of
satd sleeves havmn' a projecting arm upon
which mtermedlate gear-wheels are pivotally

mounted so as to eomnmmcate motion from

said master gear-wheel to the hub-gear, the

- opposite sleeve carrying a fork to engage and

slide on the projecting arm and uphold the
intermediate gears, substantially as shown.

2. In a biceyele, the combination with a suit-

able frame, of anaxlecarrying amaster-gear,

“a smaller gear rigidly atfached to the hub of ;
the bicycle driving-wheel, sleeves secured to

the frame of the bicycle upon each side, ex-

tending into the hub, one of said sleeveshav-
ing a projecting arm with intermediate gear-
wheels pivotally mounted thereon and sc ar-

- X
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ranged as to communicate motion from the

master-gear to the hub-gear, pins carried by
said arm, and a bifurcated supporting-plate
integral with the opposite sleeve, the legs of
t which support said pins, and a yoke on the
pins to form
gear shaft, substantmlly as deseribed. =
3. Ina 1)105 cle, the. eombmatlon with a suit-

table frame, of an axle carrying
-faee'd-nmster—gearj a smaller gear-wheel rig-
1dly attached to the hhub, and sleeves interior

a bearing for the inter 111edi&te-

&

straight- -

30

et
LI _

of the hub and secured to the frame of the

bicycle on each side, one of said sleeves hav-
Ing aprojecting arm upon which intermediate

gear-wheels are ‘pivotally mounted so as to

communicate motion from sald master-gear

0

to the hub-gear, a bifurcated. pl&te._mten ral
with the opposite sleeve, the legs of which
support pins attached to the opposite-sleeve
arm, said bifurcated plate being movable lat-
erally upon said pins, and a yoke mounted

upon said pins to support the. bearing for

;.}:5

the mtermedmte gear shaft, subsmntlally as- :

shown. | |
4., In & b1(33 cle the combmatlon Wltll a smt-: |
able fr ame, of an axle carrying a gear-wheel,

a hub also provided with a gear-wheel, inde-

pendent sleeves mounted in the said frame
and extending within the hub, means for sup-
porting the mmner ends of said sleeves, the
construction being such that the said sleeves
are {ree to slide with relation to each other,
and intermediate gears mounted on bearings
carried by the sleeves for communicating
movement from the said axle-gear to the hub-
gear, substantially as described.

5. In-a bicycle, the combination with a suit-
able frame, of an axle carrying a gear-wheel,
a hub also provided with a gear-wheel, inde-
pendent sleeves mounted in the said frame,

-and extending within the hub, means for sup-

porting the inner ends of said sleeves so that
they are free to slide with relation to each
other, intermediate gears mounted on bear-
1mgs carried by the sleeves for connecting the
axle-gear and the hub-gear, and bearings in-
terposed between the hub and the said sleeves
and between the sleeves and the axle, the
sald bearings being so constructed with rela-
tion to the: axle that all tendency of the sleeves
to move laterally thereon is pr evented, sub-

stantially as deseribed.

6. Inabicyele,the combination with a suit-
able frame, of an axle earrying a gear-wheel,
1independent hubs upon each side of the wheel,
one of said hubs being provided with a gear-
wheel, independent sleeves mounted in the
sald frame and extending within the hub.

- means for supporting the inner ends of the

t10
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said sleeves so that they are free to slide with | all tendeney of the sleeves to move Iatemlly
relation to each other, intermediate gears | thereon is prevented and the casing is also
mounted on bearings carried by the sleeves | free from all lateral strains, sub%mm,ﬁlly as
for connecting the axle- oear and thehub-gear, | deseribed.

5 a casing mterp(}sed between and mounted In testimony whereof I affix my signature I35
upon. the independent hubs for inclosing the | in'presence of two witnesses.

~ gearing, and bearings interposed betweenthe o WILBER J. PINE.
hubs and the said sleeves and between the Witnesses: |
sleeves and the axle, the said bearings belng | K. J. MCKENNEY,

10 SO aﬁnstrueted mth 1*e1‘1t1011 to the aﬁde that | - GEORGE SIMPSON.
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