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No. 821,248,

Specification of Letters Patent,

Patented IMay 22, 1906.

Application filed June 15, 1894, Serial No. 514,661,

To alc whom 6 may conecerrn.

Be it known that we, CHarLES E. L1pr and
ArexanpeER T. Brown, citizens of the United
States, residing at Syracuse, in the county of
Onondaga and State of New York, have in-
vented certain new and useful Improvements
in Changeable Gear, of which the following is
a specification.

This invention relates to changeable gear
for bicycles and other machines; and it con-
sists in certain novel features and combina-
tions hereinafter set forth and claimed.

In the drawings, Figure 1 is an elevation
of a bicycle having the improved gear applied
thereto; Fig. 2, a longitudinal sectional view
through the rear hub and gear; I'ig. 3, a simi-
lar sectional view through the gear with the
parts in a different position; Fig. 4, a vertical
sectional view on the line 4 ¢ of Fig. 2; Iig.
5, a-similar view on the line 5 5 of Fig. 2, and
Fig. 6 a side elevation of the end of the axle.

A indicates the main frame of the machine,
in which the rear axle or shaft B is firmly
clamped, and C is the hub of the rear wheel,
which is adapted to turn upon or relatively
to the said shaft or axle.

Shaft or axle B is provided with an eccen-
tric or eccentric end portion D, having a cam-
groove a, Figs. 5 and 6, upon which is mount-
ed an eccentric sleeve E, having a pin, stud,

-or serew b to enter the cam-groove, the eccen-

tricity of the sleeve being equal to that of the
shaft. Sleeve E is provided with an inclined
circumferential flange ¢ and with an adjust-
able beveled collar ¢, Figs. 2 and 3, which
form a runway or seat for the balls ¢, the said
collar being flanged, as at f, and provided
with holes g, Figs. 2, 3, and 4, in order that

it may be adjusted or removed. At its outer

end the sleeve K is provided with or fashioned
into a pinion h, which, as shown in Figs. 2, 3,
and 4, is concentric with the outer end of the
shaft, and said pinion is engaged by a recip-
rocating rack or rack-bar F, whereby the
sleeve may be turned or rotated. This rack-
bar is supported at its lower end and held in
engagement with the pinion by means of a
clip 4, carried by the frame, and passes at its
upper end through an eye §, secured to the
frame within reach of the operator. Bar IF
is provided with a lug &, which is held in en-
gagement with the upper face of the eye by
means of a spring [, as in Fig. 4, the eye being
of such a width, however, that when the bar

is moved backward against the spring it may,
together with its lug, pass downward through
the eye and in thus moving longitudinally ef-
fect a rotation of the eccentric sleeve. Other
means may obviously be used to hold the
rack-bar in its different positions without de-
parting from the present invention. -

Encircling the eccentric portion of sleeve
K is a hollow sprocket-wheel G, which is pro-
vided internally with a V-groove m to receive
the balls e and externally with gear-teeth n,
which latter are adapted to be brought into
engagement with the internal gear o, fornmed
upon or secured to one end of the hub under
certain conditions. )

When the eccentric portion of sleeve E is

above the shaft, Figs. 3 and 4, the gear-teeth
on the sprocket will engage those on the hub;
but when the eccentric portion of the sleeve
is thrown below the shaft the gear-teeth on
the sprocket will be carried out of engage-
ment with those on the hub, as shown in Figs.
2 and 5, the rocking or rotating of the sleeve
being effected through the rack F and pinion
h, as before described. When the sleeve K
is turned or rotated to disengage the gear-
teeth, as just described, it is also moved in-
ward upon the shaft by reason of the engage-
ment of its pin or screw b with the cam-slot
a, thereby carrying its clutch-teeth p into
engagement with the corresponding clutch-
teeth ¢, formed on the hub, as shown in Figs.
2 and 3, thereby clutching the sprocket-wheel
rigidly to the hub and causing them to rotate
together and at the same speed.

The operation is as follows: When it is de-
sired to have a high speed, the rack-bar F is
moved downward, thereby rotating the ec-
centric sleeve E in such direction, Figs. 2 and
5, as to throw it out of gear with the gear on
the hub and connect or clutch it with the hub
proper, the cam-slot @ and pin b effecting the
sliding movement of the sleeve and also lim-
iting the rotary movement. The sprocket
being thus clutched to the hub will rotate
upon its sleeve and turn the hub at a speed
dependent upon the proportions of the
sprocket G and the sprocket on the pedal-
shaft and just as though the sprocket were
formed upon the hub. When, however,
lower speed and greater power are required,
the rack-bar F will be moved upward and
will thereby turn the eccentric sleeve to the
position shown in Figs. 3 and 4, but in thus
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rotating through an arc of one hundred and
eighty degrees (or more or less, according to
the throw required) it will, by reason of the
cam-slot @ and pin b, be unclutched from the
hub and thrown into gear with the latter.
Now when the sprocket-wheel G is put in
motion by the chain it will rotate upon or
about its sleeve E upon the balls ¢ and im-
part a slower rotation to the hub, as will be
readily understood. The speed and power
under this adjustment will be governed or

determined by the ratio or proportions of the

two gears n 0.

While the present invention is designed
more particularly for use upon bicycles and
similar vehicles or machines, it is obvious
that it can be employed in connection with
other machinery, the part C being fashioned
to adapt it to the purposes to which the in-
vention is aﬁplied.

It is not the intention to restrict the inven-
tion to the precise construction illustrated in
the drawings, which is but one form or em-
bodiment of the invention, but to include and
cover any sprocket-wheel which is adapted
to be rigidly clutched to the hub or other
part to be moved or to be unclutched there-
from and thrown into gear therewith, where-
by two different speeds may be imparted to
the hub or part to be rotated, according to
the relative positions of the said sprocket-
wheel and hub.

Jt will be noticed that the lateral or axial
movement of the combined sprocket and
gear wheel G is very slight, not being suffi-
cient to carry the pinion i out of gear withthe
rack F nor sufficient to interfere in the least
with the proper working of the sprocket-

_chain.

The balls emay be omitted and the sprocket-
wheel arranged to bear directly upon the pe-
riphery of the eccentric sleeve E, or, if de-
sired, rollers may be substituted for the balls.
The construction shownispreferred, however,
as it produces an easy-running and practically
dustproof bearing for the sprocket-wheel. It
is to be understood, further, that in lieu of

-the reciprocating rack-bar any other me-

chanical device may be arranged to actuate
the eccentric sleeve; but the construction
shown is preferred because of its simplicity
and the ease with which it may be operated.
What is claimed as new is—
1. In combination with a fixed axle having
al eccentric extension; a wheel-hub encir-

. cling the body of the axle and provided with a

60

65

clutch member; a rotatable member mount-
ed on the eccentric extension of the axle and
Eyovided with an eccentric portion; a com-

ined sprocket and gear carried by the eccen-
tric portion of said rotatable member, formed
with a clutching member, and movable at
right angles to and also in the direction of the
length of the axle; and means for so moving
the combined sprocket and gear lengthwise

821,248

of the axle; whereby it may be thrown into
and out of gear with or clutched to and un-
clutched from the wheel-hub.

2. In combination with a fixed axle having
an eccentric extension, a member to- be
driven, mounted loosely upon said axle and
having a clutching portion; a combined
sprocket and gear having a clutch member or
portion adapted to clutch with the member
to be driven; an eccentric sleeve mounted
upon the eccentric extension of the axle and
carrying the combined sprocket and gear; a
cam cohnection between said sleeve and the
extension on which it is mounted ; and means
for rotating said sleeve, such rotation serving
to carry the combined sprocket and gear ra-
dially into and out of mesh with the member
to be driven, and to move it longitudinally
out of and into elutching relation with said
member, the meshing and clutching relations
occurring in alternation.

3. In combination with an axle having an
eccentric portion; a hub thereon provided
with a gear and with a clutch member; an
eccentric sleeve mounted upon the eccentric
portion of the axle; a combined sprocket and
gear mounted upon the sleeve and provided
with a clutch member; and means for actu-
ating the sleeve, whereby the combined
sprocket and gear may be brought into a po-

-sition concentric with the axle and clutched

directly to the hub, or into a position eccen-
tri% to the axle and thrown into gear with the
hub.

4. In combination with an axle having an
eccenfric portion; a hub provided with gear-
teeth and clutch-teeth and concentric with the
body of the axle; a combined sprocket and
gear wheel provided with clutching-teeth; an
eccentric loosely encircling the eccentric por-
tion of the axle, constituting a bearing for the
combined sprocket and gear, and serving to
move the latter at right angles to the axle to

‘throw it directly into and out of gear with

the hub; and means for moving the combined
sprocket and gear longitudinally of the axle
to clutch it directly to the hub or to unclutch
it therefrom.

5. In combination with a fixed axle having
an eccentric extension, & hub mounted upon
the body of the axle, open at one end, and
provided with clutch-teeth and internal geax-
teeth; a combined sprocket and gear, also
provided with clutch-teeth; and an eccentric
sleeve, carrying the combined sprocket and
gear, encircling the eccentric extension of the
axle, and movable radially into and out of
gear with the hub gear-teeth, and also mov-
able axially to clutch with and unclutch from
the hub clutch-teeth.

6. In combination with a fixed axle having
an eccentric extension; a hub mounted upon
the axie, open at one end, and provided at
such open end with internal gear-teeth and
with clutch-teeth; an independent sprocket
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and gear wheel provided with clutch-teeth;
and an eccentric sleeve or support for the
combined sprocket and gear, mounted upon
the eccentric extension of the axle and mov-
able both longitudinally and rotatively there-
on, and adapted to carry said c¢ombined
sprocket and gear into concentric and clutch-
ing relation with the open-ended hub, or out
of clutching relation and into meshing ec-
centric relation therewith, according to the
adjustment of said support.

7. In combination with a member to be
driven, provided with a clutch member; an
axle having a main body portion and a por-
tion eccentric thereto; an eccentric sleeve
mounted upon the eccentric portion of the
axle; a combined sprocket and gear mounted
upon the sleeve, provided with a clutch mem-
ber, and adapted to be thrown into and out of
gear with the member to be driven, or to be
clutched to or unclutched therefrom; and
means for moving the combined sprocket and
gear longitudinally of the axle, during the
rotation of the sleeve by which it is moved
radially.

8. In combination with an axle having an
eccentrie portion, a hub mounted to turn
upon the axle and provided with gear and
with clutching teeth; an eccentricsleeve upon
the eccentric portion of the axle; a combined
sprocket and gear carried by said sleeve and
provided with clutching-teeth ; and means for
rotating the sleeve and for moving the com-
bhlled sprocket and gear lengthwise of the
axle.

9. In combination with an axle B, having
a cam-slot @, and an eccentric end D; a hub
C mounted upon the axle and provided with
gear 0 and clutch-teeth ¢; an eccentric sleeve
E provided with pin b and gear or pinion h;
means for rotating the sleeve; and a sprocket-
wheel G mounted upon the sleeve and pro-
vided with gear n, and clutch-teeth p.

10. In combination with an axle B pro-

8

vided with a cam-slot @, and an eccentric end
portion D; a hub Cmounted upon the axle and
provided with gear o and clutch-teeth ¢; an
eccentric sleeve whose eccentricity is equal
to that of the axle end D; a pin b and gear A
carried by the sleeve; means for rotating the
sleeve; and a sprocket-wheel G provided with
gear n and clutch-teeth p.

11. In combination with an eccentric axle
and a hub; the combined sprocket and gear
wheel, adapted to be connected with and dis-
connected from the hub; the eccentric sleeve ;
a pinion %, and the reciprocating rack-bar I
engaging the pinion for actuating the eccen-
tric sleeve. ,

12. In combination with a supporting-shaft,
a driving member loose thereon, provided
with gear-teeth and with clutching-teeth; a
member to be driven, also loose upon the sup-
porting-shaft, and provided with gear-teeth
and with clutching-teeth ; and meansfor mov-
ing the driving member on the shaft at right
angles to and also in the direction of the
length of the shaft ; whereby it may be thrown
into and out of gear with and unclutched
from or clutched to the other member.

13. In combination with a wheel to be
driven, provided with clutch-teeth and with
gear-teeth; a combined clutch and gear wheel;
an eccentric sleeve copstituting an axle for
said combined clutch and gear wheel; and an
eccentric axle for the sleeve; the two eccen-
tric members serving to throw the combined
clutch and gear radially into and out of gear
with the gear-teeth of the driven wheel, sub-
stantially as set forth.

In witness whereof we hereunto set our
hands in the presence of two witnesses.

CHARLES E. LIPE.
ALEXANDER T. BROWN.

Witnesses:
J. R. MONTAGUE,
A. A. ScHENCEK.
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