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UNITED STATES

PATENT OFFICE.

WILLIAM BOWERS, OF NEW YORK, N. Y., ASSIGNOR OF ONE-HALF TO
GUSTAVE S. DORWIN, OF SAME PLACE.

BICYCLE-GEAR.

SPECIFICATION forming part of Letters Patent No. 617,392, dated January 10, 1899,
Application filed September 27,1897, Serial No, 653,126, (No model.)

To all whom it may concern:

Be it known that I, WiLLiAM BOWERS, a
citizen of the United States, residing in the
city of New York, in the county and State of
New York, have invented a certain new and
useful Improvement in Bicyele - Gears, of
which the following is a specifieation.

Portions of the invention may be applied
to the high-wheel bicyecle, in which the sad-
dle is nearly over the cranks; but I will de-
seribe it as applied to the safety-bicycle.

I communicate the rotary motion from the
pedal to the rear wheel by the aid of two
cranks rotated by the pedals and of two sub-
cranks, set nearly but not exactly opposite,
connected by parallel rods with two corre-
sponding cranks operating an internal-gear
wheel, communicating a quicker motion to
an inclosed spur gear-wheel on the wheel-
hub. The proportions may be varied within
wide limifs.

The accompanying drawings form a part of
this specification and represent what I con-
sider the best means of carrying out the in-
vention.

TFigure 1 is a general side elevation. Fig.
2 is a side elevation of a portion on a larger
seale. Certain portions are broken away to
show the interior. Figs. 3and 4 are parts of
a horizontal section, Fig. 8 showing the por-
tion adjacent to the crank-axis and TFig. 4
showing the parts farther rearward, adjacent
to the hub of the rear wheel. Fig. 5is a ver-
tical section of a portion with the holding-
nut removed. Tig. 1* is a diagram showing
the relation of certain centers on a larger
scale.

Similar letters of reference indicate corre-
sponding parts in all the figures where they
appear.

A to A% is the framing of a safety-bicycle,
and B the rear wheel thereof. The front
wheel C and its adjuncts may be in all re-
spects as usual. The novelty lies in a sub-
stitute for the crank-shaft and its immediate
adjuncts, in the rear-wheel hub and its ad-
junects, and in the connections between them.

In the proper place for the crank-shaft I
mount a horizontal eylindrical revolving cas-
ing formed in two separate or twin parts D
D, set in line and rigidly connected so as to

revolve alike. The two, serving as one, are
revolved by the cranks in the same manner
as the ordinary crank-shaft. The framingis
peculiarly adapted for this construction, be-
ing made with a deep vertical plate or web
A’, extending forward and backward in the
center line and having a hole in ifs center
and a reinforce around the hole, which is ex-
tended to the right and left, so as to form a
substantial horizontal transverse tube. A?
is such short tube, extending horizontally
across the machine and strongly supported.
It may be drop-forged or otherwise formed
integrally with the web.

The outer ends or heads of the twin e¢ylin-
der D D are connected by the aid of a stoub
rod D', formed integrally with one head—
the left head D*>—which rod extends nearly
the whole length of theinterior of the duplex
or twin cylinder. It is widened and flat-
tened near its end, as indicated by D3, (see
Figs. 3and3,) buthas beyond the flat a serew-
threaded part which receives a nut E. The
opposite or right head D*? is formed with a
deep internal boss D5, which receives the
screw-threaded end of the rod D' and also the
securing-nut E. This boss is continued in-
ward by two stout projections DS DS, having
flat inner faces presented toward each other.
(See Fig. 5.)

Each erank D' in addition to its usumal
functions of carrying a pedal T, is formed
with a lateral arm having a nicely-finished
cylindrical bearing D!, serving as a suberank,
which engages a parallel or side rod G, analo-
gous in its functions tothe part similarly des-
ignated in a locomotive, which communicates
the rotary motion of the suberank D8 to a cor-
responding crank farther rearward, as will
presently appear. The subcranks DS are
arms formed integrally with and projecting
laterally from the inner ends of the corre-
sponding cranks D!. Beyond the portion
which receives the side rod G and gives mo-
tion theretois a flat portion D?, which engages
in a closely-fitting corresponding hole in the
root or stub D7, formed integrally with the
adjacent part of the twin eylinder D. The
extreme end of the lateralarm D3 D? is screw-
threaded and receives a nut DL

The rods G G work at the sides of the ma-
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chine, respectively, with nearly-opposite mo-
tions. Iiach is operated by one of the sub-
cranks D® and acts at its rear end on a erank
M, earried on a large internal-gear wheel M,
which is mounted in ball-bearings in a fixed
casing A%. Eachisarranged eccentrically to
the axis of the rear wheel. Its center re-
volves around the same, and its nicely-cut
gear-teeth engage with coxrespondmﬂy—cut
spur-gear teeth on the smaller pinion B,
hrmly set on the hub of the rear wheel B.
The bearing in the casing A®for the internal
gear is in the plane of said pinion, this ar-
rangement placing the bearing where it can
best resist the thrust and pull of the corre-
sponding side rod G on thesaid internal gear
and also enabling the said rod to work in
closer proximity to the wheel B than would
be possible with a bearing outside of said
plane. The shaft which carries the bearings
for the rear wheel B is stationary and is sup-
ported at each end by a bracket within the
internal gear M. For the purpose of exelud-
ing the entry of dirt from the casing A? it is
advantdoeous (and a special 1mprovement)
to pr ovide the said casing with a back plate
A3, the bracket I3? for supporting the end of
the stationary shaft being carried by said
back plate.

It will be noted that each crank-pin M’ is
firmly carried by a disk M?, provided with an
internal flange orinner annular offset M3, ex-
ternally threaded and extending for a short
distance within the opening in the front of

the fixed casing A%, as shown most clearly in
Iig. 4. Kngaging the threads of the offset

M? is the internally-geared wheel M, the en-
gagement being secured by a small Iock -screw
\I* let in through the front of the disk M?
and biting the th1eads of the wheel M at one
point. Each gear-wheel M has two sets of ball-
bearings M®MS, to provide for which ball-races
are presented by an inner bearing-section A%,
annular ring M® having double bearing-faces
and an outer bearing-section A’ in threaded
engagement with the front portion of the
case A% to permit its ready removal and ap-
plication. Thebearing-ringM8is also a sepa-
rable part in threaded engagement with a
central series of threads on the wheel M, so
that it can be laterally shifted thereon to se-
cure nice adjustmentof the internally-geared
wheel and also take up wear of parts.

The disk M?, while providing for the loca-
tion of one of the eranks M’and for support-
ing its gear-wheel M, also serves as the face-
plate for its casing A® and has a marginal
portion M, extending beyond the opening
in such ecasing to constitute a guard for the
exclusion of dust, while admitting of the free
revolution of the parts.

Bicycles are used largely forrecreative pur-
poses, and the appearance which the machine
presents in motion isimportant. If the par-

allel rods G connect cranks which are set in
the ordinary manner, nearly quartering to
each other, the effect on the eye, seeing both

rods move forward and then both rods move
backward together, is disagreeable. I have
discovered that the cranks connected by the
parallel rods may be set so nearly opposite as
to produce an agreeable effect on the eye by
the nearly-sy nchronous motion in opposite
directions, so as to produce a pleasing effect,
while the cranks, being a little out of oppo-
sition, will avoid dead-points.

The pedals F' ¥ are mounted in the usunal
manner on cranks set exactly oppesite each
to the other, so that as one moves upward the
other moves downward and as one moves for-
ward the other moves backward. The sub-
cranks D8 are nearly, but not exactly, in the
samerelation. Theirpositionsdiffer about fif-
teen degrees from being exactly opposite. The
corresponding cranks M’ on the internally-
geared wheel M, connected through the gear-
ing, are correspondmOIy set. It follows from
this arrangement that while the side rods pre-
sent the wenerally-symmetrlcdl action of one
going forward while the other moves back-
ward their motions differ sufficiently there-
from to avoid the dead-points. The angle
may be varied. In Iheory the most e['fecti\'
position would be what is in shop language
termed ‘‘quartering,” the suberan]‘.s qmnd-
ing at an angle of ninety degrees each from
the other; but I prefer aboub fifteen degrees,
because it allows the end to be attained with-
out seriously interfering with the symmetry
of the action.

I attach importance to the two sets of ball-
bearings for each wheel, because they not
only perform the or dmary functions of reduc-
ing friction, but also, as arranged, hold the
Iar(re wheel truly in its plane (md prevent all
Iateml motion.  They allow the casing to be
dust-tight.

Further modifications may be made. Ihave
shown liberal oil-holes in the horizontal trans-
verse tube A?% occurring in the plane of sec-
tion. They may be placed in other positions.
Some or all may be dispensed with, if pre-
ferred. There should be an oil-hole in the
web A’; but its preferable position being on
the upper side it is out of the plane of section
and cannot well berepresented. Thereshould
obviously be the ordinary provisions for oil-
ing at other points.

Ball-bearings are provided, as shown, to
support the twin cylinder D and on the trans-
verse tube A® as well as in the usual posi-
tionsonthe structure—the hub-bearings, ped-
als, &e.

The breadth of the cylindrical portion of

each lateral arm or subcrank DS where it re-
ceives the side rod G is a little greater than
the breadth of the side rod, so that the rod is
relieved from lateral pressure. The construc-
tion allows ample room for these parts with-
out extending the cranks objectionably out-
ward and allows the twin cylinder to be sup-
ported by ball-bearings at ils extreme ends.

I have in Fig. 1 shown the suberanks more
nearly in a straight line than the fifteen de-
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greesabovedefined, and in Fig. 1* have shown

. the divergence exaggerated more than fifteen
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degrees out of line. 'This may be considered
to indicate approximately the extremes of the
range allowable.

I claim as my invention—

1. As an improvement in driving-gear for
bicycles the cross-tube A? rigidly supported
on the frame, a case D in two parts, revolv-
ing on the exterior thereof and having the
cranks attached, and the rod D' extending
axially through the tubeand uniting the two
parts of the casing, substantialiy as herein
specified.

2. As an improvement in driving-gear for
bieyeles, the cross-tube A? rigidly supported
on the frame, the case or twin cylinder D re-
volving on the exterior thereof and having
the cranks attached, and the rod D' extend-
ing axially through the tube, the casing be-
ing in two distinct parts, the rod fixed rigidly
toone part and locked against revolving rela-

tively to the other part by the projections D¢

on one part embracing a corresponding por-
tion D3on the other part, all arranged for joint
operation substantially as herein specified.

3. In combination with the driving-wheel
having a pinion on thehub thereof, an internal
gear meshing with said pinion, thestationary
shaft extending through said hub and carry-
ing the bearings for the said wheel, a frame
having acasing which surrounds said pinion
and said internal gear and forms a bearing for
said internal gear in the plane of said pinion,
and also provided within said internal gear
with a bracket which supports the end of said
stationary shaft, substantially as specified.

4, In combination with the driving-wheel
havingapinion on the hub thereof, an internal
gear meshing with said pinion, and the sta-
tionary shaft extending through said hub and
carrying the bearings for the said wheel, a
frame having a casing which surrounds said
pinion and said internal gear and forms a bear-

ingfor said internal gear in the plane of said
pinion and also provided within said internal
gear with a bracket which supports the end
of said stationary shaft, an adjustable con-

fining-ring A®within the casing, a driving-rod

connected by a crank-pin with said internal
gear, and means for imparting rotation tosaid
internal gear through said driving-rod, sub-
stantially as specified.

5. The combination with the frame, an in-
ternal gear having an adjustable projecting
ring on the outside of said gear, a driving-rod
connected by a erank-pin with said gear, and
means for imparting rotation to said gear
through said driving-rod, of a ball-bearing
composed of two sets of balls between a por-
tion of said frame and the said gear bearing
against opposite sides of said ring and pro-
vided with an adjustable ring A® the inde-
pendent adjustment of this latter and of said
projecting ring on said internal gear serving
to adjust the bearing of both sets of balls with-
out changing the plane of movement of said
driving-rod, substantially as specified.

6. In combination with the driving-wheel
having a pinion onthe hub thereof, an internal
gear meshing with said pinion, the stationary
shaft extending through said hub and carry-
ing the bearings for the said wheel, a frame
having a casing which surrounds said pinion
and said internal gear and forms a bearing
for said internal gear in the plane of said
pinion, and which has a back plate A%and a
bracket B? carried by said back plate within
said internal gear, the end of said stationary
shaft being supported by the said bracket,
substantially as described.

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses.

WILLIAM BOWERS.

Witnesses:
J. B. CLANTICE,
M. F. BOYLE.
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