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, (No mndel.)

- To all whom it may concern:

Be it known that I, SIDNEY A. GRANT, a citi-
zen of the United Statee, residing at Sprmm
field, in the county of Hampden and State of
Ma,sea,ehusefts, haveinvented new and useful
Improvements in Velocipedes, of which the

- following is a specification.
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This invention for improvement in veloci-
pedes more pa,rtleula,rly pertains to bicycles
of the class comprising shaft and gear con-
nections between the crank -axle and the

“driven wheel, which is usually the rear one.

- The obJects of thisinvention are to provide
gear-connections between the drwmg and
drwen axle which will involve a minimum of
friction and in a large measure avoid the
considerabledifticulty heretofore experienced

by reason of non rigidity or derangement of |

the bearing supports for the gearing, and

also to provlde a construction and combina-

tion of mechanical elements for the medium

. of transmission which shall be mechanical

3G

and practicable, easy of assemblage, suscep-
tible of all required adjustments with the

‘utmost facility, and very light though not
inconsistent with the 1equlred degree of |

strength.
To these ends the invention consists in con-

‘struction and combinations of parts all sub-

stantially as will hereinafter fully appear
and be set forth in the claims.

The 1mpreved bicyele is illustrated in the
accompanying uarawings forming part of this

- specification, ——mee 1 being a side eleva-

35

tion of the machine showing the 1nclosing de-
vices for the improved driving gear. Fw 2
1S a horizontal, longitudinal section taken on
the line, x—u, of Flﬂ' 1. Fig. 3 isa face view,

on a larger seale, "of one of the improved

10

bevel-ﬂ'ears Fig. 4 18 a perspective view of

parts of the dlwmﬂ' connection and supports
~which will be helemafter more par tmu]arly

referred to.

Similar characters ef reference 1]1(11(3&136
corresponding parts in all of the views.

In the drawings A represents the crank-

axle having the ped&l-cranks rigidly affixed

- .theleto, as usual this shaft being mounted

50

in the tubular bearmﬂ'-suppert B which is

equipped with suitable ball—_bea;ring-deviees,r
and this bearing support, as here shown, is lo-

[ cated at the lower ahn'le of the frame.

Seid
tubular bearing snppert B, is provided with
the rearwa,rdly extended eoeKet lags, a, a

C represents the rear-wheel-axle on which

the hub, D, of the rear-wheel is mounted for

retatlon the axle being held fixed to what
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may be termed the rear-wheel fork-legs, or

lower rear members, E, K, of the frame, the

forward extremities *ef these members bemn
entered within the aforesaid socket-lugs, a, ¢,
and keyed, or otherwise secured, thereto

There is, affixed to the hub of the rear-wheel,
a bevel-gear, F, and also affixed to the cr ank-

axle, a bevel-ﬂear G. Between said bevel-.
‘gears 1S a shaft II, saitably supported, or

supported in a manner which is particularly

hereinafter set forth, and havlhn' at its for-

e

ward and rear ende bevel-gears, J, J? the

teeth of which mesh. respectively mth those

of the said gears, G and F. Either (or both)

of the meshing gears of each pair thereof

has the bearing surfaces of its teeth con-

stituted by re_ller.,, b, b, which have free ro-

tary movements indepehdeht of the revolu-

tions of the ear-pieces, d, d, on and between
which they are individually mounted. These
rollers are preferably convex in the direction
of their axes, partaking of a spheroidal form.

These rollers, when mounted as shown in the

ear-pieces, d, d, are axially perforated, the
pintles, ¢, passing through the rollers and into
the ear-lugs.
at one end and slotted at the other, one of
each pair of the ear-lugs being tapped to re-

1 ceive the serew- enﬂ'eﬂ'ement of the threaded

end of the pintle.

The rear-wheel-axle, b 18 sultably extended
at either side of the faee of the rear-wheel
hub, the extremities being serew-threaded.
The threaded axle exmemn} at one side of
the wheel receives the annular bearing mem-
ber, ¢, for the ball-bearings and also receives

| the connection therecwith ef theonelower hind

member, E’, of the frame, the forward end of
which part is fitted into one of the aforesaid

socket-lugs, a, and keyed, pinned, or other-

wise detachably united, thereto.. The other

and longer screw- threa,ded extension of the
'rea,r-wheel-axle receives the sleeve, f, which
is both internally and externally threaded.
The inner end of this sleeve is to be brought

The pmtles are screw-threaded

60;
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into suitable .pl‘oximity with the adjacent |

- gear-wheel, F, of the hub for bearing upon

10

 serew, 12, passes. _
at its rear boundary and axially in line with
the tube, K, the stud, 7, which has thereon a

20

the intervening balls. |

- K represents a tube somewhat shorter than
the distance between the rear-wheel-axle and
the ecrank-axle bearing, this tube having at
its rear end a yoke, g, which is shown as in
the form of an elliptical framing, although
limitation is not to be madeto this particular

shape, and the yoke bas an externally and

rearwardly extended socket-lug, /i, which is
internally screw-threaded toengage the afore-
said threaded sleeve, f, and to be adjustable
thereon longitudinally of the axis thereof.
This sleeve is indicated, in Fig. 2, at 10, as

being split and having at this so-formed part

ear-pieces through which the constricting
The said yoke, g, also has

part to constitute one of the bearing surfaces

between which and the gear, J% the hardened.

“balls for that gear are comprised. Asshown,

30
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and preferably practiced said stud, 1, 18 ex-

ternally threaded receiving thereon the annu-
lar section, 7°, which may be adjusted to take

up wear in this ball-bearing. Said gear, J?,
is keyed or pinned to the rear end of the
shaft, H, which extends therefrom forwardly
within and beyond the end of the said tube,

K, having keyed, or pinned, on said extended
end the bevel-gear,J,in mesh with the crank-
~axle-bevel-gear. -

4 represents another yoke which may,
though not necessarily, be of elliptical form,

“as shown in Fig. 4, and it has at its forward

~ and rear boundaries the tubular hubs, 7% and

40
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‘is first serewed through the yoke-extension,

6o

‘balls for this bearing are comprised.

7%, the latter of which encircles and is eon-

nected to the forward extremity of tube, I,
while a shaft or bar, m, has its intermediate

portion fitted and secured by pins, or other-
‘wise, within the forward tubular hub, . The
rearward extremity of said bar, m, 1S screw- |
threaded and receives the adjustable, annular

section, n, for the ball-bearing between which
and the end-face of the gear, J, the hardened
The
other end of said bar, m, is forwardly ex-

tended within the adjacent socket-lug, a, and

pinned, or otherwise secured, thereto.

0 indicates a lock-nut for holding the bear-
ing section, n, in its proper adjustiment.

‘The assemblage of the parts, which inti-
mately pertain to the present improvements,
may be made in this manner: The sleeve, 7,

h,and the annular bearing member 1s screw-

engaged with the threaded stud; the gear-

wheel, J? is then slipped into the rear yoke,
the balls being inserted between this gear

‘and the adjacent ball- bearing member, 7°,
-and the shaft, H, is entered within the tubu-
“larfork-leg and keyed to the gear. The rear-

‘wheel-axle is now passed through the hub of
the rear-wheel and the bevel-gear thereon,
and screwed through the part, /, and at this

within the forward yoke and slip

509,079

member, E, may be connected with the other
end of the axle; the gear, J, is now placed
ped over and
keyed upon the forward end of the shaft; the

adjacent ball-bearing member, n, is brought
into the proper relative position to the gear

with the balls between said parts, and the
bar, m, is foreed through the tubular forward

hub of the yoke and by its rearward screw-

threaded end takes a screw - engagement
through the said bearing member, n, it first,
however, passing through the lock - nut, o.
This bar, m, is now immovably pinned to the
yoke. The rear- wheel and the connected

rear frame members, E, E’, are now connect-
“ed to the socket-lugs, a, @, of the crank-axle-
bearing and confined by the keys or pins.

The adjustment of the ball-bearings may,
as plain, be now insured by properly turn-
ing the annuldr ball-bearing members, ¢, 1,
2%, and n. R | | o
I purpose to inclose all of thegearing within

‘suitable light casing, of thin metal, whereby

when the machine is set up it will assume
the appearance shown in Fig. 1,but no ¢laim
is made to any particular construetion of in-
closing casings, and hence no thorough illus-
tration or description thereof need be herein
given. '- | - |
- 1t will be noticed that the shaft, H, has no
bearing for friction upon its inclosing tube or
upon any other parts, its support being
through the medium of the gears, J and J?
which rest against the balls and the weight
of which is sustained by the annular’bearing
members, ¢° and n. | - |

‘What I claim, and desire to secure by l.et-
ters Patent, 1s— ) | - -

1. In a velocipede, the combination with
the crank-axle with a bevel-gear thereon,and

the rear-wheel-axle, the crank - axle-bearing
having a rearwardly extended member and

the rear-wheel having abevel-gearon its hub,
of atubular side member of the frame having
a support on an extension of ‘the rear-wheel-
axle, the shaft inclosed in said tubular mem-
ber and having bevel-gears at each end which
mesh with the aforesaid gears, and said tube

having a yoke encircling the forward shaft

gear and having at its forward end the hollow
hub, the bar, m,supported in said hollow hub
and having on a rearwardly extended portion
a bearing member, n, and having its other

end adapted to engage for support the said

rearwardly extended member of the crank-
axle-bearing, substantially as described.
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2. In a velocipede the combination with a

frame fixedly supporting the rear-wheel-axle,
and also the bearing support for the c¢rank-
axle, of the rear-wheel and the crank-axle
each having a gear-wheel thereon, and the
tubular fork-leg or frame member at the side
of the rear-wheel having at its rear end a
yoke which has a supporting connection to
said fixed rear-wheel-axle, the shaft inclosed
in the tube and having within said yoke a

time the oppositerear-wheel fork-leg or frame i gear in mesh with the rear-wheel gear, and

125
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havmﬂ connected to its ferwald enda gearin |

mesh with the crank- axle gear, a yoke adept-
ed to encircle the forward gear of the said
shaft and having tubular portions at opposite
sides thereof one of which receives connec-

‘tion with a forward end portion of the gear

shaft, and a stud rigidly fixed to and rear-

. war dly projected from the crank-axle bearing

10
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- the ball-bearing which is comprised between
(1t and-said rear—wheel gear, the tubular side

and entered for engagement in the forward

tubular member of the said yoke, snbstan-
tially as described.

3. In a velocipede the combination w1th a

frame fixedly supporting the rear-wheel-axle
and also the bearing support for the crank-
axle,said rear-wheel- exle being projected out-
wardly beyond the rear-wheel hub, and screw-
threaded, the rear-wheel having a bevel-gear
secuared. theretd and an _internelly SCrew-
threaded sleeve longitudinally adjustable on

the rear-wheel-axle extension and having its

inner end formed to constitute a membe1 of

moember carrying at its rear a- yoke which

comprises a device to embrace and be con-

nected to said adjustable sleeve, the shaft
provided with the beveled roller toothed gear

- Ineclosed in said yoke and in mesh with the

30

rear-wheel gear and having at its forward
end a U‘G&I‘-Wheel which hasa gear connection

- with the crank-axle, subqtantlelly as and for

- the purpose set forth.
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4. In a bieyele the cembma,tlen with the
frame having the rigidly supported crank-
axle bearmg, and the fixed redr-wheel axle
having the rear-wheel rotatable thereon said
axle havmg the end extension projected be-
yond the wheel-hub and screw-threaded, the
bevel-gear on the rear-wheel-axle, the sleeve
mternelly and externally ser ew-threaded and
having its inner portion constituting the bear-
ing surface of the ball-bearing whleh 1S be-

'tween the said sleeve-and said bevel-gear the .

tubular side member of the frame having at
its rear portion theyoke provided with a rear-
wardly extended hub or lug which is inter-

nally screw-threaded for a,dj ustable and de- |
tachable connection with said bearing sleeve, |

and said yoke comprising at its rear boundary
a forwardly extended externally threaded

with said stud, the gear-shaft having the gear
on its rear end and the balls between smd
gear and said annular beermn' member, and
a gear connection between the forward end

| ef said shaft and the crank-axle, substa,ntla,lly'
as and for the purposes set forth
l 5. In a bicycle, the combination with the

tubular bearing for the cla,nk-axle having

rearwardly eitended members, of the cra,nk-,

axle having a bevel-gear thereon, the gear-

| gaging the crank-axle gear, the side member
E’ of the frame and the tube, H, both rear-

mardly supported by the rear- Wheel-dxle, the

tube and havingat the rearward and forward
boundaries thereet’ tubular hubs, a bar hav-

nected in the forward one of said yoke-hubs,

the extremities thereof extended reerwerdly.

and forwardly therefrom, the forward extrem-
ity having a detachable connectlen with one
of said members of the crank-axle-bearing
and the rearward extremity supporting the
.ﬂ'eer-wheel
fra,me member E’, connected to the other of
said members of the crank-axle bearing, sab-
| stantially as described. .

6. In a velocipede, the eembmatmn with

having the bevel-gear thereon, the shaft
oeared to the rear-wheel and hevmﬂ' a gearin

| shaft and the yoke connected to the tube and
| having the hollow hub, /3, the bar, m, inter-
medletely encircled by said yoke -hub, and
ihavmu' the rear extremlty SCrew - threaded
with the ad;usteble annular ball-bearing
member, n, thereon, and the forward exten-

shaft, gear- eonneeted te the reer-wheel and
| baving at its forward end a bevel-gear, J en-

yoke connected to the forward end of the

ing its intermediate portion fitted and con-

J, and the forward end of the

the bearing support, B, having a rearwardly
extended eoeket—lug, a, and the crank-axle

stud, an mtemelly threaded annular ball-
_beennn' member adjustably screw -engaged

53
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| mesh with the crank-axle-gear, the tubular
lower rear member of the frame 1nclesmg the

Qo

sion of Sa,ld bar, m, entered and confined in ¢35

the socket-lug, a, substantla,lly as described.
| SIDNEY A. GRANT

Wltnesses
l WM. S. BELLOWS
K. 1. CLEMONS
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