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To all, uhon, it inctly conce71. 
Beit known that I, FRANCIS I. RICHARDS, 

a citizen of the United States, residing at 
Hartford, in the county of Hartford and State 

5 of Connecticut, have invented certain new 
and useful Improvements in Variable-Speed 
Geared Bicycles, of which the following is a 
Specification. 
This invention relates to geared bicycles, 

Io the object of the invention being to provide, 
in connection with the pedal-shaft and driv 
ing-wheel of a bicycle, improved gearing 
whereby the driving-wheel will have a speed 
of varying velocity relatively to the speed of 
the pedal-shaft, and also to SO construct and 
organize said gearing that during operation 
a reduction in the speed of the pedals rela 
tively to the speed of the driving-wheel will 
take place during the mid-stroke portion of 
the ascending and descending movements of 
said pedals, and an acceleration in the ro 
tary movements of said pedals Will take place 
as the pedals approach the dead-centers of 
their movements, thereby diminishing the va 
riation in power caused by the retarding ef 
fect due to dead-centers, as in geared ma 
Chines of this class of Ordinary construction. 
In the drawings accompanying and forming 

part of this specification, Figure I is a sec 
tional plan view of a portion of the frame 
work of a bicycle of the class specified em 
bodying one form of my present improve 
ments, said figure showing the side shaft op 
eratively connected with the pedal-shaft by a 
two-to-one train of gearing and showing said 
side shaft connected with the driving-Wheel 
by means of an obliquely-disposed bevel-gear 
upon said shaft meshing with an eccentric 
bevel-gear upon the driving-wheel hub and 
illustrating one portion of said gear. Fig. 2 
is a sectional plan view of that portion of the 
frame of the bicycle adjacent to the driving 
wheel, showing the same gear connection. With 
the driving-wheel illustrated in Fig. 1, but 
showing the same in a different position from 
the position shown in said figure. Fig. 3 is a 
sectional plan view of that portion of the 
frame of the bicycle adjacent to the driving 
wheel, showing the driving-wheel hub and 

5o the side shaft each provided with an ob 
liquely-disposed eccentric gear in mesh one 
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with the other. Fig. 4 is a face view of one 
of the eccentric gears detached. 

Similar characters designate like parts in 
all of the figures. m 
My present invention in part resides in 

the combination, with the pedal-shaft and 
pedal-cranks and with the driving-wheel, of 
a side shaft, a two-to-one train of bevel-gears 
connecting the pedal-shaft and the side shaft, 
and a one-to-one train of eccentric bevel 
gears connecting the side shaft and the driv 
ing-wheel, one or both of these gears being 
obliquely disposed, so that the side shaft will 
have an alternately reduced and accelerated 
speed of rotation, the driving-wheel gear of 
this eccentric train having its long radius 
disposed substantially in parallelism with the 
pedall-Cranks When said Cranks are in hori 
ZOntal alinement, so that the radius of the 
driving-wheel gear will come into horizontal 
parallelism with the two pedal-cranks and for 
ward of its axis of rotation at each complete 
revolution of such driving-wheel gear, where 
by the speed of revolution of said pedal-cranks 
Will be accelerated as the cranks approach 
the dead-centers of their movements and Will 
be reduced during the mid-stroke portions of 
the ascending and descending movements of 
the cranks, as will be hereinafter more fully 
set forth. 
In the drawings I have shown only so much 

of the framework of a bicycle as is necessary 
to fully illustrate the application of my im 
provements thereto. 
The general construction and organization 

of the framework A, driving-wheel B, driv 
ing-wheel carrier or axle C, pedal-shaft D, 
and intermediate or side shaft E are or may 
be the same as the construction and organi 
zation of like parts in geared bicycles of or 
dinary construction, the shafts D and E, re 
spectively, being revolubly supported in suit 
able bearings in the usual manner and the 
pedal-shaft D being provided with the usual 
oppositely-disposed pedals F and F. 
Fixed upon the pedal-shaft D, approxi 

mately midway of its length, is a bevel-gear 
2, which meshes with a bevel-gear 3 of smaller 
diameter carried at the end of the intermedi 
ate or side shaft E. These two gears in 
the preferred construction and organization 
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thereof herein shown constitute a two-to-one 
train of gearing for rotating the said shaft E 
from the pedal-shaft D, the two gear-wheels 
being of such construction relative to each 
other that one complete revolution of one will 
impart two complete revolutions to the other, 
the larger gear-wheel 2 being secured to the 
pedal-shaft. 

In the drawings I have shown two forms or 
modifications of variable - speed gearing in 
connection with the intermediate or side shaft 
E and the driving-wheel, both of which modi 
fications are deemed to be within the scope 
and limits of my present invention. 
The variable-speed gearing shown in Figs. 

1 and 2, in connection with the driving-wheel 
and intermediate shaft E, consists of a bevel 
gear 5, which is fixed to and is concentrically 
mounted with relation to the axis of the driv 
ing-wheel hub, (which gear Will be helreinafter 
termed the “eccentric gear,) and an inter 
meshing gear 6, concentrically mounted upon 
the intermediate shaft E in such mannel that 
its plane of movement will be sufficiently ob 
lique with relation to the axis of the shaft by 
which it is carried and with relation to the 
axis of the eccentric gear 5 that it will have 
a lateral movement of sufficient magnitude to 
cause its intermeshing portion at all times to 
conform to the eccentric arc described by the 
toothed periphery of the eccentric gear 5 
during rotation thereof. In other words, the 
bevel-gear G will be so constructed and so dis 
posed with relation to its carrying-shaft and 
the eccentric gear of the driving-wheel that 
it will have such a uniform Wabbling move 
lment laterally as Will insure a positive inter 
meshing engagement between the two gears 
at all times during the rotation of the same. 

In the form thereof shown in Fig. 3 both of 
tille gears 5 and 6 are eccentrically mounted 
upon their respective carriers and are also 
obliquely disposed with relation to the axes 
of said carriers and to each other. 
Where two eccentric gears 5 and 6 are em 

ployed, as shown in IFig. 3, the longer radius 
of one will be contiguous to the shorter radius 
of the other gear, and both gears will have a 
uniform Wabbling lateral movement to adapt 
each to the variations in the arc described by 
the other. This will be readily understood 
by reference to Fig. 3 of the drawings, in 
which figure two opposite positions of the 
intermeshing gears are shown in full and dot 
ted lines, respectively. 

In operation power is applied to the pedal 
shaft D through the pedals F and thence 
through the “two-to-one” train of gearing 
to the side shaft ol' intermediate shaft E, 
Whence it is transmitted, through the medium 
of the “one-to-one” train of eccentric gear 
ing, to the driving-wheel B, the movement 
thus imparted to the driving-wheel being of 
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varying velocity relatively to the speed of the 
pedal-shaft, which result will be evident by 
a comparison of the several figures of the 
drawings with the preceding description. 

lBy reference to Figs. 1, 2, and 3 of the 
drawings it will be seen that the side shaft E 
intersects the axis of the driving-wheel B, 
said shaft extending to and past said axis 
and being revolubly connected with the bevel 
wheel 5 of said driving-wheel by a bevel 
wheel G, which is located in the rear of the 
axis of said driving-wheel, and which gear 6 
is constantly in mesh with the gear 5, as here 
in before stated. By connecting the gear 6 
with the driving-wheel gear 5, in the rear of 
the axis of said driving-wheel, I secure a 
greatel rigidity of the parts than is possible 
with the gear 6, located in advance of said 
axis, as a slight springing of the frame will 
not tend to throw the two gears out of work 
ing engagement. This is a matter of consid 
erable importance, especially with eccentric 
gear's constructed and arranged as hereinlbe 
fore described, as ally slight variations in 
their relative positions, which might, becaused 
by bending or springing of the frame, would 
tend to impair the true working thereof. By 
this construction and organization of driving 
Imechanism for bicycles I obtain all the ad 
vantages inlherent to elliptical sprocket wheel 
and chain connections well known in the alt 
to which this invention appertains, in addi 
tion to the advantages of the geared bicycle 
over the chain-driven bicycles. 
IIaving thus described my invention, I 

claim 
In a Variable-geared bicycle, the combina 

tion of a driving-wheel, a pedal-shaft, and a 
side shaft having its ends adjacent to said 
driving-wheel and pedal-shaft; a two-to-one 
train of gears disposed on said pedal-shaft 
and the end of said side shaft adjacent to 
said pedal-Shaft; a, one-to-one train of gear's 
comprising an eccentrically-disposed gear on 
the driving-wheel having its diameter at right 
angles to the rotating axis of said wheel and 
an obliquely-disposed gear on that end of the 
side shaft adjacent to the driving-wheel, said 
geal's meshing with each other; and cranks, 
One at each end of the crank-shaft, having 
their longitudinal axes in horizontal planes 
coinciding with the plane of the longer radii 
of the gears of the one-to-one train at each 
complete rotation of said one-to-one train, 
whereby the speed of the pedal-cranks is ac 
celerated as they approach the dead-centers 
of their movements and is reduced at the 
mid-stroke portions of their ascending and 
descending movements. 
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