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To all whonv it may concern:

Be it known that I, MAURICE J. DORAN, a
citizen of the United States residing at Roch-
ester, in the county of Monroe and State of
New York have invented a new and useful
Chainless Blcycle of which the following i is
a specification.

My invention relates to improvements in
chainless bicycles; and one of the objects that
I have in view is to provide an improved pro-
pelling-gear in which the parts are arranged
to bring. the pedal-cranks directly beneatll
the seat- -post and saddle to avoid lost motion
and enable the rider to apply power directly
to the cranks and to the best advantage.

A further object is to render the gear noise-
lessin action and at the same time to so mount
or support the parts as to reduce friction and
wear to a minimum and thereby promote the
durability and service of the machine.

A further object is to provide an improved
propelling-gearing having its parts arranged
compactly Wlth a view to 1educlnw the len ‘rth
of the bicycle,

‘With these ends in view my invention con-
sists in the novel combination and construc-
tion of parts, which will be hereinafter fully
described and claimed.

To enable others to understand the inven-
tion, I have illustrated the preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this specification, and in
Whlch-—

Figure 1 is a side view of so much of a bi-
oycle as is necessary for an understanding of
my invention and showing the improved pro-
pelling-gearing applied thereto Fig. 2 is a
horizontal longitudinal sectional view on the
plane indicated by the dotted line o a of Fig.

1. TFig. 3 is a vertical cross-sectional view -

throwrh the master-gears on the plane indi-
cated by the dotted Line b b of Fig. 2. Fig. 4
is a vertical cross-sectional view, on an en-
larged seale, through the intermediate noise-
deadening idler-pinion forming one of the
elements of the propelling-gearing. Fig. 5
is a detail view of one member of the rear
fork. TFig. 6 is a detail view of a casing for
the propelling-gearing. Fig. 7is a detail view
of a part of the adjusting-cone for one of the
master-gears.

Like numerals of reference denote like and

corresponding parts in each of the several
figures of the drawings.

1 indicates the frame of a bicycle, which in
all substantial respects except as to the rear
fork is similar to the frames of ordinary
safety-bicyecles. I have constructed the rear
fork 2 of the bicycle-frame in a manner to
support the various working parts of the pro-
pelhnmoearmg, and each sxde or member of
said rear fork is of trussed construction to
render the same as light as possible consist-
ent with the necessary strength and dura-
bility to stand the strain and support the va-
rious elements of the propelling-gearing in
proper relation to each other. The members
3 4 of the rear fork are joined together at the
crown in any suitable way to enable the same
to be attached to the seat-post socket and the
lower reach of the bicycle-frame, and each
member of said rear fork has an annulus or
opeun ring 5 and a supporting-bearing 6. The
annulus or open ring 5 constitutes a bearing
for one of the master-gears, while the sup-
porting-bearing 6 receives the fixed journal
of one of the intermediate idler-pinions. Said
annular bearing 5 is grooved or channeled
interiorly to provide a raceway 7 for the ball-
bearings of one master-gear, as will presently
appear.

8 9 represent the master-gears, which are
journaled in the annular bemlnvs 5 of the
rear fork 2 at points opposite to eaeh other,
and each master-gear is equipped with a
pedal-crank whieh is rigidly attached. to said
master-gear for the purpose of rotating the
same within its:bearing. Kach master-gear
is formed with a laterally-extended hub or
plate 10, the periphery of which is curved or
inclined to form in part a raceway, and rigid
or integral with this hub or face-plate of the
master—deal is a short crank-shaft 12. The
1n011ned periphery of the hub or face-plate of
the master-gear is flanged to receive a cone
13, which is attached directly to said master-
gear in any suitable way, and one face of this
cone 13 is shaped reversely to the peripheral
edge 11 of the master-gear hub or face-plate
10, so that the cone and the peripheral edge
11 form a raceway which when the master-

gear and cone are properly fitted to the an-

nular bearing 5 lies opposite to and within
the raceway of said annular bearing. ‘Within
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the raceways of the annular bearing and {he
master-gear and its cone are fitted the ball-
bearings 14, which sustain the master-gear in
proper relation to the frame-fork and reduces
toaminimum the friction between said master-
gear and its annular bearing 5. It is to be
observed that the hub of the master-gear has
an external annular support within the an-
nular bearing 5 of the frame-fork, and, if de-
sired, the cone 13 may be attached adjustably
to the hub or face-plate of the master-gear
for the purpose of taking up wear in the

raceways and bearings of said master-gear.
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-of the rear wheel.

The pedal-cranks are indicated at 15 and
the pedals at 16. The pedal-cranks are at-
tached in anysuitable way to the short crank-
shafts 12 of the master-gears and the cranks
and pedals are of any suitable or preferred
construction familiar to those skilled.in the
art.

The master-gears mesh with the interme-
diate idler-gears 17 18, and the driving-pin-
ions 19 20 in turn mesh with said interme-
diate gears 17 18. The intermediate gear 17
and the driving-pinion 19 on one member of
the rear fork form the operative connection
between one master-gear 8 and the rear hub
21, while the other idler-gear 18 and driving-
pinion 20 constitute the operative connection
between the other master-gear9 and said hub
It w111 thus be seen that
Ihave provided twosets of gearing, supported
on the respective members or sides of the
rear frame-fork,and thatone set of gears,with
its pedal-crank, is entirely independent of
the other set. of gearing and pedal-crank.
The gears forming one set on one side of the
machineare supported on the frame-fork, so
that their centers arein the same horizontal
plane, and the cranks of the two master-gears
are arranged at right angles to each otherin
the ordinary way to enable the rider to ap-
ply power to the propelling-gearing to good
advantage.

The rear wheel has its hub 21 mounted in
the usual or any preferred way on the non-

rotatable axle 22, supported suitably in the'

- rear extremities of the fork 2.

50

55

6o

65

One of the important features of my im-
proved propelling-gear resides in the employ-
ment of noise—deadening gears, forming part
of the train of gears between the pedal-cranks
and the rearaxle, thus overcoming one of the
objections to a chainless propelling-gear for
bicycles. Iprefer to make eachintermediate
idler-gear 17 18 the noise-deadening member
of the train of gearing, and in the preferred
embodiment of my invention I use rawhide
as the material to constitute the sound-dead-
eningmedium. Kach intermediate idler-pin-
ion is a composite pinion—that is to say, it

‘consists of a toothed rawhide annulus and a

metallic bearing therefor. The rawhide an-

nulus 23 of each intermediate idler-pinion is
provided on its peripheral edge with a series
of gear-teeth adapted to mesh with one of the
master-gears and with one of the driving-pin-

ions on the rear-wheel hub, and this toothed

rawhide annulus is clamped rigidly in place

to the face-plate 24 by the screws 24*, which
pass through the annulus and into the face-
plate to rigidly join the face-plate and -the
rawhide annulus in fast firm relation to each
other. The face-plate 24 of each composite
idler-pinion has a metallic hub 25, whieh ex-
tends through the rawhide annulus, and said
metallic hub 25 is provided with an interior
groove or channel 26, forming one of the race-
ways for the ball-bearings of said composite
intermediate pinion. The pinionissupported
in position on the rear fork by a fixed jour-
nal 27, which is attached to the supporting-
bearings 6 of the fork 2 in any suitable way,
and said journal 27 is provided with the cones
28, arranged on said journal to provide the
raceway 29 opposite to the raceway 26 in the
hub of the ecomposite idler-pinion. One of
the cones, 28, of the fixed journal 27 is at-
tached to or made integral with said journal
to occupy a fixed position thereon, while the
othercone, 28, is adjustable on said fixed jour-
nal 27 toward or from the fixed cone thereon
to take up the wear between the working
parts of the bearing for the idler-pinion. The
raceway 29, provided by the cones 28, is within
and immediately opposite to the raceway 26
in the metallic hub of the composite pinion,
and in said raceways are fitted the ball-bear-
ings 80, which support the composite idler-
pinioninamannertoreduce frictionand wear
on its journal 27.

The driving-pinions 19 20 are attached to
the hub of the rear wheel in any suitable way,
and in one embodiment of my invention I
provide two right and left hand threads on
the respective ends of the rear hub 21 to en-
able the pinions 19 20 to be screwed firmly to
the said hub.

To protect the sets of gearing forming part
of the propelling mechanism, I employ the
casings 31.  Each casingis construeted to in-
close the master-gear, the idler-pinion, and
the drive-pinion of one set of the gearing on

~one side of the axial line of the bicycle, and
‘| said casing is attached by screws 32 to a mem-

ber of the rear fork 2. The casing may be
constructed of sheet metal or any other suit-

-able material and be attached removably to

the fork for the purpose of permitting access
tothe gearing wheneverdesired. Said casing
ineloses the gearing practically on all sides
thereof to prevent the lodgment of dust and
dirt in the teeth of the several gears, and it
also affords a protection against the dresses
of lady riders being caught in the teeth of the
intermeshing gears.

From the foregoing description, taken in
connection with the drawmﬂs it will be seen
that T have provided an improved propelling
mechanism in which the pedal-cranks are ar-
ranged substantially in the vertical plane or
line of the seat-post and the saddle, thereby
enabling the rider to apply power to the pedal-
cranks withoutlost motion. Theseveral mem-
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bers of the gear are arranged compagctly with
relation to each other, and such construction
and arrangement of parts is important, in that
provision is made for shortening the length
of the rear fork, thereby enabling the rear
wheel to be brought closer to the front wheel
and reducing the aggregate length of the bi-
cycle from eight to twelve inches shorter than
the bicycles of ordinary construction. The
several gears forming parts of my improved
mechanism are mounted so that the wear due
to friction on the working parts may be taken
up by proper adjustment of the bearings for
the master-gear and idler-pinions, and by
employing a composite construction for the
idler-pinions I am enabled to reduce the noise
duetothe gears intermeshing with each other,
thus producing practically a noiseless and
chainless propelling mechanism for bicyeles.

Itis evident that slight changesin the form,
proportions of parts, and in the details of con-
struction may be made without departing
from the spirit or sacrificing the advantages
of my invention.

In the practical construction of the master-
gear I prefer to attach the cone 13 to its face-
plate by screwing the cone in' place, and, as
shown by Fig. 7, this adjusting-cone is pro-
vided at its inner face with a series of radial
notehes 35, into which take one or more screws
30, (see Fig. 8,) mounted in the hub of the

ITaving thus deseribed the invention, what
I claim is—

1. A bicyele propelling-gear comprising a
rear fork having the annularbearing 5 formed
with an internal raceway, a master-gear pro-
vided with the offstanding face-plate having
a beveled outer edge and a threaded inner
edge, an adjusting - cone screwed. into the
threaded edge of the face-plate and forming,

with the beveled edge of said plate, a race-

way which is opposed to the raceway of the
annular bearing, the bearing-balls confined
within the raceways, an idler-gear supported
in said fork and meshing with the master-
gear, and the hub-gearin mesh with theidler-
gear, substantially as described.

2. In a bicycle propelling-gear, the combi-
ration with a frame-fork having an open bear-
ing, 5, formed with a raceway, of the master-
gear having its face-plate provided with a
central stub-shaft and fitted atits circumfer-
ence in the bearing, 5, an adjusting - cone
serewed into the cireumferential edge of the
face-plate to form therewith 4 raceway oppo-
posite to the raceway of the bearing and said
cone having the radial notches, 35, at its in-
ner edge, the serews passing through the mas-
ter-gear to engage with the notched edge of
the adjustable cone, the ball-bearings, 7, a
driven gear on the rear-wheel hub, and an
idler-pinion between the master-gear and the
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master-gear to hold the cone securelyin place.

In Fig. 6 of the drawings I have repre-
sented the casing 31 as divided longitudinally
on a transverse horizontal line to form the
sections 32 33, which are coupled together de-

tachably by interlocking devices 34, so that |

the casing-sections may be detached and re-
moved for ready access to the gears.

driving-gear, substantially as described.
In testimony that I claim the foregoing as
my own I have hereto affixed my signaturein
the presence of two witnesses.
MAURICE J. DORAN.,
Witnesses:
MorrisoN H. McMATH,
MAGULER BUTLER.




