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To all whom it may concern:
Beit known that I, GEORGE I1. SPAULDING,
a citizen of the United States, residing at Chi-
cago, county of Cook, State of Illinois, have
5 invented certain new and useful Improve-
ments in a Bicycle Driving Mechanism, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ings, forming a part thereof.

1o In the drawings, Figure 1 is a side eleva-
tion of my improved bicycle. Fig. 21is a sec-
tion at the line 2 2 on Fig. 1 through the axis
of the crank-shaft. Fig. 3 is aside elevation
of the speed-train and the case in which it is

15 contained with the movable side detached.
Fig. 4 is an enlarged detail section of the
speed-gearing frame, showing a portion of
the train therein as at the line 4 4 on Fig. 2.
Fig. 5 is an edge elevation of the speed-gear-

2o ing frame and train therein, including the
prime-motor shaft or crank-shaft, which ex-
tends through the frame. Tig. 6 is a detail
side elevation of the crank-shaft bearing, the
crank-shaft itself being shown in section,

25 the view being as at the line 6 6 on Fig. 2.
Fig. 7 is a perspective of the coupling which
connects the speed-gearing frame to the bi-
cycle-frame. Fig. 8isadetail section through
the frame at the line 9 9 on Fig. 1. Fig. 91is

30 a detail side elevation of the central portion
of the rear drive-wheel and connections,
showing the modification in the manner of
locating the links connecting the drive-wheel
to the frame.

35 Myinventionrelates tothespeed-gear train
and the construction by which the ease of
that train becomes the means of communi-
cating power to the drive-wheel and specific-
allyin the preferred form of construction illus-

4o trated becomes a friction-pulley operating
upon the periphery of the drive-wheel to com-
municate power thersto.

It consists in the speed-gearing frame and
a speed-train whose wheels are journaled in

43 or on such frame, the prime-motor shaft or
crank-shaft ¢ being journaled in said frame
and the prime wheel X of the motor-train be-
ingfixed on the crank-shaft between the bear-
ings of the latter in the frame, a gearing-case

5o I (which is the frietion-pulley above men-

tioned) inclosing the speed-gear frame and
train and apertured at the center, so that it
may be journaled concentrically about the
crank-shaft, which extends out through its
said opening, and so that also through said 55
opening connection may be made from the
rear frame within the case to the bicycle-
frame outside the gear-case, said frames be-
ing non-rotatably connected together and the
last wheel of the speed-gear train being rigid 6o
and concentric with the gearing-case on the
inner side thereof. In the specific construc-
tion which I have shown, which has certain
advantages, as will be pointed out, this speed-
gear train comprises two side plates H' H?, 65
which are counected at psints remote from
the center by bolts #' 1% said plates having

at their centers trunnions H® and H*, respee-
tively, which are hollow and afford journal-
bearings for the ecrank-shaftc. Thegearing- 7o
case F has also hollow trunnions F' and F?;
through which the hollow trunnions H* and
H? of the gearing-frame extend, and said
gear-frame trunnions are non-rotatably con-
nected to the fork-arms I I’ of the crank- 75
hanger fork of the frame L by means of coup-
lings M M, which engage such fork-arms be-
yond the ends of the trunnions B ¥’ of the
case and also extend within said trunnions
and afford interior bearings for the same, 8o
said case-trunnions being exteriorly journal-

ed also in the said fork-arms L. Inthespe-
cific construction shown it will be noticed also
that all the wheels of the speed-gear train
arebetween the plates H' and H? of the speed- 85
gear frame. This train comprises the prime
wheel K, already mentioned, which meshes
with the pinion K, rigid with the gear K2
and both journaled on thebolt /2, which con-
nects the two side plates H' H? the pinion K3, go
journaled on the stud-bolt %%, rooted in the
plate H' and meshing with the last pinion
K!, which is rigid and concentrie, as stated,
with the gearing-case I on the inner wall
thereof. The location of all the wheels of 93
the train between the side walls or plates of
the speed-gearing frame necessitates some
provision for rooting the trunnion on the side

of said frame at which the last pinion K*is
located and formed rigidly with the case in 100
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the substance of the gearing-frame at a point
inward - beyond the point of said pinion, and
for this purposeI form in the plate H2a pocket
H?,in which the pinion K! is located, the
trunnion H* at that side extending from the
bottom of that pocket through the pinion K,
said pocket being cut away at one side at the
point %* to permit the pinion K3 to extend
intosaid pocketand intermesh with and drive
the case F to cause it to operateas a friction-
pulley to actuate the drive-wheel, as above
described. The coupling M, which I employ
as the means of connecting the speed-gear
frame non-rotatably with the bicycle-frame,
has for this purpose an interior spline or
feather m, which engages with a correspond-
ing groove 2% in the outer surface of the outer
portion of the trunnion, and at its outer pe-
riphery said coupling has a notch m’, which
engages a spline or tooth [, which projects
into the groove I’, in which the flange M’ of
the coupling is seated and by which it is en-
gaged with the fork-arm, so as to be longitu-
dinally fixed, the engagement of the notch
and tooth above described causing it to be
non-rotatably fixed in the fork-arm.

It will be seen that the construction above
described requires or renders desirable a bi-
furcated crank-hanger having a deep crotch
between its fork-arms to allow room for the
friction-pulley and gear-case F. In order
that a fork of suitable length of arm to ac-
commodate this large pulley and case may,
notwithstanding its depth or length, be suit-
ably rigid with the reaches of the frame ex-
tending to the steering-head and seat-post, I
bifurcate each of said reaches N and P, the
former at N’ and the latter at P/, and unite
the fork-arms of said reaches at each side of
the case F in thehub or boss Q,in which also
the lower fork-arm R, which extends to the
rear-wheel-axle support,terminates. Inthese
hubs the trunnions of the speed-gearing frame
and case are secured by the hinged clasp R/,
which interiorly forms each one-half of the
bearing of the case and one-half the seat of
the coupling M. The case F' is arranged to
be opened at one side, being made of two
parts, so that the gearing frame and train
may be introduced into it. As illustrated,
one part of the case comprises the entire fric-
tion peripheryor rim F?, while the other part
is a plate F?, which forms only one side and
comprises the hub or trunnion at the center.
In orderto facilitate oiling the gearing-train,
I prefer to make the plate F? with a part
hinged to the remainder and arranged to be
secured in closed position and to be opened
for the introduction of 0il or for other atten-
tion to the speed-gearing train.

In the drawings, particularly in Fig. 1, T
have shown my improved bicycle with the
goar-case and friction-pulley F located in the
position in which I have actually and prefer-
ably employed it-—that is, with the axis sub-
stantially at the level of the axle of the rear
drive - wheel. In this position, which for
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many reasons is preferable to the ordinary
position of the crank-shaft, it would be mani-
festly impracticable to mount the pedals di-
rectly on the crank-wrist, since this would be
very much too high and would compel the
elevation of the seat and handle-bars to an
extent which would make an unmarketable
because highly-inconvenient machine. Iam
obliged, therefore, to employ swinging links
B B, pivoted on the crank-wrists b, pivoted
at their upper ends to controlling-links Afand
having the pedals B at their lower ends. In
this construction I utilize the controlling-
links A’ as levers, by means of which the
rider may be able to drive the machine inde-
pendently of the feet resting on the pedals,
this being made possible by hinging said le-
vers A’ at their rear ends to the seat. This
feature of construction, which is incidental
to, although it grows directly out of, the em-
ployment of the speed-gear case above de-
scribed, is not claimed in this application,
being regarded as independent invention.

I claim—

1. In a bicycle, the combination with the
frame, the speed-gearing frame, the crank-
shaft or prime-motor shaft having journal-
bearings in the speed -gearing frame, said
gearing-frame being made rigid at the ends of
said journal-bearings with the bicycle-frame;
a gearing-case having journals encompassing
said journal-bearings of said shaft and en-
compassed at its ends by the terminals of the
bicyele-frame; the speed - train having its
first wheel fixed on the crank-shaft and its
last wheel concentric with said shaft and
fixed to said case, said gearing-case being ex-
teriorly constructed to operate as a wheel
communicating power to the drive-wheel.

2. In a bicyecle, in combination with the
main frame, a speed-gear frame; a two-part
gearing-case which may be parted to admit
the speed gear and train, the case having
hollow trunnions and being journaled there-
by in the main frame; the speed-gearing
frame also having hollow trunnions, said
trunnions extending through the hollow trun-
nions of the case, and coupling-sleeves ex-
tending between the respective trunnions of
the case and the speed-gear frame, such coup-
ling-sleeves having flanges at the outer ends
extending past the ends of the hollow trun-
nions of the case to connect the speed-gear-
ing frame non-rotatably with the main frame-
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bearings in which the gearing-case trunnions -

are journaled; a main shaft extending out
through the bushings, and the prime wheel
of the gear-train rigid with such shaft within
the gearing-case.

3. In a bicycle, in combination with the
mainframehaving a bifurcated crank-hanger,
a speed-gear frame, a two-part gearing-case
which may be parted to admit the speed-gear
frame and train, the case having hollowtrun-
nions by which it is journaled in the arms of
the crank-hanger, and the speed - gearing
frame having also hollow trunnions extend-
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ing through the hollow trunnions of the case,
and coupling-sleeves extending between the
respective trunnions of the case and the
speed-gear frame, such coupling-sleeves hav-
ing flanges at the outer ends extending past
the ends of the hollow trunnions of the case
to connect the speed-gearing frame non-rota-
tably with the fork-arms of the crank-hanger.

4. In combination with a bicycle-frame, a
speed -gear case having hollow trunnions,
which are journaled in the bicycle-frame; a
speed-gear frame within the case; the prime-
motor shaft journaledin the speed-gearframe
and extending out through the hollow trun-
nions of the case, a speed-gear train having

a3

its prime wheel fixed on the shaft between
the bearings of the latter in the speed-gear
frame, and the last wheel rigid and econcen-
tric with the case; and couplings which con-
nect the bicycle-frame, outside the case-bear-
ings non-rotatably with the speed-gear frame.

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses,
at Chicago, Illinois, this 27th day of March,
A. D. 1900.

GEORGE H. SPAULDING.

In presence of—
CHAS. S. BURTON,
ADNA H. BOwEN, Jr.
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