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- No. 754,621.

- UNITED STATES

Patented March 15, 1904:

PATENT OFFICE.

CHARLES S. THOMPSON.

OF ELIZABETH.,
MAYNES, OF CORNING,

NEW JERSEY, AND HYLA F.
NEW YORK.

BICYCLE-GEARING.

SPECIFICATION fdrming part of Letters Patent No. 7 54,621, dated March 15, 1904,

Applioetion filed September 2, 1903, Serial No. 171,609,

(No medel )

To all whom it ma 1/ CONCEFI:
Beitknown that we, CHARLES S. THOMPSON,
residing in Ehzabeth county of Union, and

State of New Jersey, and Hyra F. MAYNES
residing in Corning, county of Steuben, and
State of New York,; citizens of the Umt d

States of America, heve invented certain new
and useful Improvements in Bicycle-(zearing,
of which the following is a SI)OElflCﬂtIOI] ret-

erence being had to the accompanying dl AW~

ings, forming a part thareof.
Our invention relates to b cyele-gearing,
and particularly to change-speed mechanism

~ operated through the medium of the driving

mechanism 1tselr |
‘Our invention consists in certain improved
details of construction and combination of

. parts, as will hereinafter more fully appear,
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and. partieulerly in an 1mproved construction

whereby the deviece may be emploved either
for chain-driven bicyclesor chainless bizycles..

We will now proceed to describe hicycle-

gearing embodying our invention and will

then pomt out the novel features in claims.
- In the drawings, Figure 1 shows a view in

central longitudinal section of bicycle-gearing

embodying our invention. Fig. 2 shows a
view in transverse section ther eot the plane
of section being taken upon the plene Jt the
line 2 2of Flf_?f' 1. Fig. 3 shows a view in

 transverse section th'ereof, the plane of section
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being taken upon the plane of the line 3 3 of
Fig. 1. Fig. 4
section thereof, the plane of section being
taken upon the plane of the line 44 of Fig.
1. Fig. 5 1s a detall view in- elevation of
the clutch-controlling sleeves and certain cor-
related parts. - Flig. 6 is a view 1n elevation of
the cone-clutch, the pawl-carrier, and certain
correlated parts.. Fig. 7Tisaviewintransverse
section through the end of the hub, the low-

~ speed sleeve, a,nd the stationary exle showing

45

the brake- operatmcr mechanism in end eleve—
tion. Kig. 8 1sa view 1n elevation, with cer-
taln parts broken away and in section, of the
brake - operating mechanism and correlated
parts. HFig. 9 1s a view, partly in elevation

and partly in section, of gearing embodying

shows a view In transverse

our mventlon showmg the same edapte& for
driving a chainless bicycle..

In the embodiment of our invention herein

| the usual stationaryaxle 1is provided rigidly

secured to the rearstays 2 of a bicycle: The
rear or driving wheel of the bicycle is repre-
sented by its hub 8, and the.said hub is mounted
to rotate upon sultable ball-bearings with re-

50.
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spect to the stationary axle 1 and interme-

“diate parts.
- Interposed between the hub 3 and theaxle 1

are two driving-sleeves, one of which for pur-
poses of ‘this speci Geation I deswnate the

"high-speed” sleeve and the other the "low-
speed ” sleeve. The low-speed sleeve is desig-

| nated in the drawings as a whole by the ref-

erence character 4 and comprises a shell 5

carrying at one end a ball-race 6, between_

which and the end of the shell 5 is removebly
clamped a driving member 7, a gear-carrier 8,
and an end support and ball-race 9. Ball-

‘bearings 10 support the low-speed sleeve at

ona end and ball-bearings 11 support the same
at 1ts oppos1te end.

The high -speed sleeve (deswnated in the
drawings as a whole by reference character
12) comprises a shell or hub 13 and an inter-
nal gear-ring 14. . The inner end of the high-

speed sleeve rests upon and is supported by

the low-speed sleeve, while the-end nearest
the gearing is prov1ded with a ball-bearing
15, arranged between 1t and the low - speed
sleeve.

A stationary geer 16 1s shrunk upon or oth-
erwise rigidly secured to the stationary spin-
dle 1, and planetary gear-wheels- 17 are sup-
ported on studs 18 upon the gear-carrier 8 of

the low-speed sleeve and mesh with the teeth

of the said stationary gear 16 and the teeth of

the internal gear-ring 14 of the high-speed

sleeve. A ball-cluteh 19 is arranged between
the shell of the hlcrh—speed sleeve ¢ and the hub
3, and another ball-clutch is arranged between
the sald hub 3 and the low-speed sleeve. The
respective sleeves are provided with pockets,
into which the balls may be received when not
in operative position, such pockets being

| shown more clearly in. Figs. 3 and 4 of the
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dr mvmo“s, (and the balls being shown as con-
tained in the pocketsin Fig. 4 ) while the hubis
provided at its interior with notches to receive

the balls when operatively acting as a clutch.
The clutch 19, operating In connection with
the high -speed sleeve, we term the *"high-
speed” clutch, and similarly we term the
clutch 20, operating in connection with the
low - speed sleeve, the “"low -=speed” clutch.
In the drawings the high-speed clutch 19 is
shown operatively connected, while the balls
of the low-speed cluteh are shown as within
the pockets and disconnected from operative
engagement. With the parts in this position

drive will be effected as follows: Power being

applied to the driving member 7, the low-
speed sleeve will be revolved at the same
speed as the driving member. This will give
the planetary gear 17 a planetary motion
around the stationary gear 16 and will trans-
mit a driving movement to the high-speed
sleeve 12 by reason of the engagement o. the
sald planetary gcars with the internal gear-
ring 14. The high-speed clutch 19 at such
times locking the high-speed sleeve with the
hub 3, the hub will be rotated at the same
speed as the high-speed sleeve, and hence at

‘a relatively high speed with respect to the

speed of rotation of the driving member and
low-speed sleeve. With the position of the

-~ clutches 19 and 20 reversed—that 1s to say.
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with the low-speed cluteh 20 1n operative po-
sition and the high-speed clutch held out of
operative position—the drive will be direct
from the low-speed sleeve to the hub, while
the high-speed sleeve will at such time be ro-
tated freely at its higher rate of speed, but
being out of clutech connection with the hub

- will not affect it.
40

We will now proceed to descrlbe means for
changing from one gear to the other. This
change is effected by a back-pedaling move-
ment of the power-transmitting member and
without the immtermediation of any operating
devices other than those directly connected

to or operated by the power-transmitting

means itself. The power-transmitting mem-

“ber operates clutch-controlling mechanism,

which we will describe in order tomalke clear
the operation of the device disclosed herein;
but it 1s to be understood that the cluteh-con-
trolling mechanism is not claimed herein, as

forming the subject-matter of a separate in-

vention by one of the applicants hereto. The
clutch - controlling mechanism comprises a
cone - clutch having a relatively stationary
member secured against rotation upon the sta-
tionary axle 1 and a relatively movable or

Mloating member 21, arranged to rotate loosely

upon the said axle. The relatively stationary
member comprises a collar 22, shrunk upon

or otherwise rigidly secured to the stationary -

axle 1, and a ring 23, having an internal cone-
surface adapted to engage with a correspond-
ing external cone-surface upon the loose or

754,621

floating clutch 21, the said ring -28 secured
agalnst rotative movement with respect to the
stationary collar 22, but permitted endwise
movement with respect thereto. To effect

this, the collar 22 is provided with fingers 24, -

which engage longitudinal slots 25 in the Sald
ring, asmore clearly shown in Fig. 6. A com-
pression 0011-81)11110' 26 1s arrana'ed between
the end of the ring 23 and a ﬂancve upon the
collar 22, said spring tending to resist move-
ment of the ring 23 in a d1rect10n away from
the floating clutch member 21. Tt will be

noted, however, that the movement of the
spring 26 1s limited by the fingers 24, and
hence when the parts are in the position shown
in the drawings the said spring will have no

tendency to force the ring 23 farther toward

the floating member of the clutch 21, but
merely to resist a movement in the opposite
direction. A nut or collar 27 1s rigidly se-
cured upon the stationary axle and is prefer-

30

ably locked in position thereon by a second

nut or collar 28. As for conveniencs of man-
ufacture the nuts or collars 27 and 28 are
preferably hexagonal in outer contour, a cy-

lindrical disk 29 1s interpoced between them

to receive the bells of the ball-cluteh 20 end
to prevent their heing cauht or engaged by
the angular portions of the nuts. Interposed
between the stationary abutment formed by
the collar or nut 27 and the floating member
21 of the clutch is a loose collar 30, which we
term hereina " pewl-carrier.” Alightspring
bears between the nawl-carrier 30 and the float-
ing member 21 of the clutch to give same an
initial tendency toward the stationary mem-
ber of the clutch, so as to be ready to engage
same, 1f desired. The pawl-carrier 30 1s pro-
vided at one point with a projecting lug or
tooth 81, (see particularly Fig. 6,) ¢nd the
floating member 21 of the cone-clutch is pro-
vided with two notches 32 and 33, adapted to
recelve the said lug or tooth. In the normal
running position of the parts the tooth 31
engages the notch 82, and the parts 30 and 21
normally rotate together. The pawl-carrier
30 is provided with » radial pawl 34, said ra-
dial pawl mounted in a radial slot in said
pawl-carrier, (see particularly Fig. 2,) and a
spring 35 normally tends to rforce said pawl
outwardly. The outer end of the said pawl
passes through a slot 36 in tae shell 5 of the
low-speed sleeve 4 and engages internal teeth
37 of a ratchet-ring 38, mounted to rotate
upon the outer periphery of the said low-
speed-sleeve shell 5. The length of the slot,
36 in the shell 5 is suflicient to allow a
play of movement of the pawl 34 therein a
distance about equal to the length of one of
the teeth 87 of the ring 38. In the normal
running condition of the parts the rear wall
of the slot 86 of the shell 5 engages the pawl
34 and causes the said pawl, its pawl-carrier,
and the ring 38 to rotate with it. Surround-

ing the ratchet-ring 38 is a sleeve 39, whichis
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sngaded by projections 40 from the shell’s of |

the low-speed sleeve, and i1s hence compelled
to rotate therewith. The connection,  how-

ever, 1s a slotted one, and hence the said sleeve’

39, while.compelled to.rotate with the said
shell, 1s permitted an endwise relative move-
meit with respect thereto. At its end far-
thest away from the ratchet-ring 38 the sleeve
39 has rigidly secured thereto a trouo*h-sha,ped

ring 40, and a second sleeve 41, provided at

its end nearest the sleeve 39 with an inward] V=
prOJec‘nmw flange, engdoes the sald trough-

~ shaped ring; and i 18 thus secured to the sleeve
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- with the low-speed sleeve.
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39, so as to positively partake of its endwise
movement, but is permitted free relative ro-
tary movement with respect thereto. At 1ts
outer end the sleeve 41 is provided with fin-
cers 42, which are fi
43 in the shell 18 of the high-speed sleeve 12.
The sleeve 41 1s thus - compelled to partake of
the rotary movement of the high-speed sleeve,
while it is permitted relative endwise move-
ment with respect thereto. |

To summarize the foregoing, it will be séen

that the sleeves 41 and 39 form together the

two members of a clutch—controller, secured

together against relative endwise movement,
but together permitted relative endwise move-
ment with respect to the high and low speed
sleeves, the member 41 being compelled to ro-
tate, however, with the high -speed sleeve,
while the member 39 1s compelled to rotate
A coil-spring 44
surrounds the inner end of the shell of the
high-speed sleeve and bears on one side against
the trough-like ring 40, secured to the Sleeve
39, and at the other side against the ratchet-
ring 38. - The said spring tends normally to
force the clutch-controller in a direction to-
ward the high-speed clutch 19. Thesleeve 39
of the clutch - controller 1s provided with
notches 45 and 46 and with cam-shaped sur-
faces 47 between them. The ratchet-ring 38
1s provided with radially-projecting lugs or
teeth 48, adapted to engage the said notches
45 and 46 and to travel along the cam-surfaces
47. Theparts are shown in the drawings with

the lugs or teeth 48 of the ratchet-ring in en- -

gagement with the notches 45 of the controller,

and 1n such position the controller has been

moved to such a distance away from the high-
speed clutch 19 as to withdraw the fingers 42
from the path of movement of the balls of
sald clutch. When the said lugs or teeth 48
are 1n engagement with the notches 45, the
clutch-controller will have been moved in a
direction toward the high-speed clutch 19 by

‘the spring 44, so as to bring the ends of the
fingers 42 into the path of the balls of the

said high-speed clutch 19 and, will then re-
tain the same in their pockets, so as to main-
tain the hlﬂ‘h-Speed clutch out of Opera,twe po-
sition.

Assuming the parts to be in the position

shown in the drawings—that is to say, with

wall of the said slot. .

tted into peripheral slots

the clutch-controller withdrawn from engage-

‘ment with the balls of the high-speed clutch

19, and hence with the high-speed clutch op-

eratively connecting the high-speed sleeve
with the hub, so that the wheel will be driven

70

at the hwher speed—and it being desired to. .

change to the low speed, the pOWer—‘transmit-' |
ting member will be rotated slig‘hbly baclk-
‘ward and then driven forward again:

On

the backward movement the low-speed sleeve
will be moved a distaiice permitted by the slot

36 until the pawl 34 is engaged by the front
Dm‘ing this movement -

the sleeve 39 of the clutch-controller will be
moved backward with the low-speed sleeve,

75

while the ratchet-ring will be held stationary

by the pawl, in turn held against rotation by

the tendency of the inclined cam portions of
the lug or tooth of the pawl-carrier to ride

up the inclined side wall of the notch 32 of
the floating member 21 of the clutch, and so

to force the said floating member into engage-
ment with the stationary member, whereby
the parts are locked against movement. The
sleeve 39 of the clutch-controller will there-

fore be moved with respect to the ratchet-ring
38 a distance equal to between a notch 45

and a notch 46 in the said sleeve. Inso mov-
ing the clutch-controller 43 will move in a di-

| rectlon toward the high-speed sleeve the dis-

tance permitted by the inclined surface 47 and
the difference in pOSIthIl of the notch 46 to
the notch 45, the spring 44 enforcing such
movement.
the fingers 42 of the clutch-controller sleeve

The effect of this will be toforce

Q0O
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41 into the path of movement of the balls of
the high-speed clutch 19, so as to retain the

said balls in .the pockets formed in the shell
13 of the said high -speed sleeve 12. The
change of gear has now been effected, and
upon forward movement of the power-trans-
mitting member the sleeve 39 of the clutch-
controller will be moved forward with the
low-speed sleeve and by reason of.the con-
nection between the notches thereof at that

| time 1n engagement with the lugs or teeth 48

of the ratchet-ring 38 will carry the ratchet-
ring forward a distance of one tooth—z. e.,
sufficient to engage the pawl 48 the next suc-
cessive tooth on the ratchet-ring. Immedi-

ately thereafter the pawl 34 will be picked up

by the rear wall of the slot 46 of the shell 5
of the low-speed sleeve, and the pawl-carrier
will be carried .once more therewith, releasing
the floating clutch member 21 from engage-
ment with the stationary clutch member and

carrying thesame freely around withit. Driv-
ing connection will now be directly through

the low-speed clutch 20, and the wheel wﬂl
be driven at the low SPeed - No means are
shown for holding the low-speed clutch out of
operative connectmn as when the high-speed

105'

I10

II§ '

120

125

ogear is operatively connected through the

high-speed clutch 19 the low-speed clutch 20
will be overridden, and hence _inoperative;

130
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pose of applying a brake.

Change may be made baclk to the high speed
by similar back - pedaling movement, which
will cause the controller to be moved rota-
tively relatively to the ratchet-ring, an end-
wise movement to release engagement of the
controller with the high-speed-cliitch balls be-
ing enfoirced by the cam-siirfaces 47 during
stich movement:

In changing either ffom high to low or low
to high speed the first bachward movement 1s
always a movement of the low-speed sleeve a
distance about sufficient to cause thie front
wall of the slot 36 in the shell 5 of the low-
speed sleeve to engage the front of the pawl
34 Further backward movement will force
the pawl-carrier around, while the cone-clutch
members 21 and 23 are held against rotation.
The inclined wall of the Iug or tooth 31 of the
pawl- carrier will, however, act as a cam
against the inclined surface of the notch 32,
forcing the ring 23 inwardly against the re-
sistance of the spring 26 until finally the said
lug or tooth 31 1s engaged by the second notch
33 In the member 21. In this position the
parts may be rotated freely backward, and
such movement may be employed for the pur-
Immediately the
power-transmitting member ismoved forward
agaln the member 21 of the cone-clutch will
be held stationary against rotary movement
and will again be forced inwardly until the
lug or tooth 31 passes into the notch 32, when
the parts will resume their normal positions.

The brake and brake-operating mechanism
also form the subject-matter of a separate in-
vention and is not claimed herein. Briefly,
it comprises a stationary plate 50, held against
rotation by connection with a clip 51, secured
to one of the rear stays2, a plurality of brake-
shoes 52, arranged upon expansion to friction-
ally engage the inner surface of an extending
flange of the wheel-hub 3, an operating-ring
53, having cam projections 54, fitted to corre-
sponding surfaces between the ends of the
brake-shoes 52, and a cam-ring 55, fitted within
the hollow conical bore of the operating-ring
53. The cam-ring 55 hastwo cam projections
56 thereon arranged one hundred and eighty
degrees apart and are adapted to be engaged
by lateral projections or teeth 57 upon a por-
tion rigidly secured to and carried by the low-
speed sleeve—as, for instance, the ball-race
58. In normal running the teeth 57 are adapt-
ed to engage the shouldered portions of the
cam projections 56 and to carry the cam-ring
55 treely around therewith. The operating-
ring 53, engaging the brake-shoes 52, will be
held against rotation by reason of the fact
that the brake-shoes themselves are held

against rotation by engagement with lugs 59

upon the stationary plate 50. Back-pedaling
movement to change‘the gear, as before men-
tioned, will not affect the braking mechanism,
by reason of the fact that considerable playis
left between the cam projections 56, sothat the

a g f 1
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teeth or projections 57 may have g free moves
ment through a limited distance. When the
back-pedaling movement has heen sufficient to
cause the lug or tooth 31 of the pawl-carrier
30 to engage the notch 33 1n the floating mem-
ber of the cone-clutch, further back-pedaling
movement will cause the teoth 57 to engags
the cam-surfaces 56 and will force the cam-
ring 55 and the operating -ring 53 toward
the transmitting member 7. The cam projec-
tions 54 now operate the operatine-ring 53
and engaging, as they do, tiperad surfazs at
the ends of the-brake-shoe mambers 52 will ex-
pand the brake-shoe memborsand cauds: them
to frictionally engagethe hub 3. The bralke-
shoe members being held against rotation act
as a brake upon the hub 3 with a forze de-
pendent upon the back-pe:laling pressura ap-
plied. A forward movemont of tho power-
transmitting member will releasa the brake,
the cam-ring 55 and operating-ring 53 being
permitted to move toward the race-ring 58 by
the engagement of the cam-surfaces, such
movement being accomplished by pressure ex-
erted to draw the brake-shoe members to-
oether by means of a spring 60, surrounding
same. Theinclination of the end walls of the
brake-shoes, which engage. correspondingly-
inclined surfaces of the cam projections 54, is
sufficient to cause the required movement.
In Fig. 1 wehaveshownourimproved gear-
ing as employed 1n connection with a chain-
wheel bicyle, the power-transmitting member
7 being a chain sprocket-wheel. The pres-
ent gear 1s especlally adapted for use either
with chain-driven wheels or chainless wheels.

8o
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In Fig. 9 we have shown a bevel-gear 61 sub-

stituted for the sprocket-wheel 7, and the gear-
ing thus arranged is adapted for connection
with the ordinary bevel-gear-driven chainless
wheel.

What we claim is—

1. In bicycle-gearing the combination with
a wheel-hub, a stationary axleand a gear sta-
tionary on said axle, uf a driving-sleeve con-

105
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centrically arranged between the stationary

axle and the.wheel-hub, planetary gears car-

ried by the driving-sieeve at one end and in

mesh with the gear onsaid axle, apower-trans-
mitting wheel carried by thesleeve atits other
end, a second driving-sleeve surrounding the
first-said driving-sleeve and provided with an
internal gear-ring surrounding the said plan-
etary gears and in mesh therewith, a clutch be-

tween each said driving-sleeve and said hub,

and controlling means therefor operated by
the power-transmitting member.

9. In bicyecle-gearing the combination with
a wheel-hub, a stationary axle concentrically
arranged within the same, and a gear station-
ary on said axle, of alow-speed driving-sleeve

comprising ashell, concentrically arranged be-

tween said wheel-hub and said axle, a gear-car-
rier supporting bearings for planetary gears,
and an end support, ball-bearings for said end

115
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engaged by projections 40 from the shell 5 of |

the low-speed sleeve, and is hence compelled
to rotate therewith. The connection, how-

ever, 1s a slotted one, and hence the said sleeve :

39, while compelled to rotate with the said
shell, is permitted an endwise relative move-
ment with respect thereto. At its end far-

thest away from the ratchet-ring 38 thesleeve

39 has rigidly secured thereto a trough-shaped
ring 40, and a second sleeve 41, provided at
its end nearest the sleeve 39 with an inwardly-
projecting flange, engages the said trough-
shaped ring, and is thus secured to the sleeve
39, so as to positively partake of its endwise

movement, but is permitted free relative ro-
At 1ts

tary movement with respect thereto.
outer end the sleeve 41 is provided with fin-

gers 42, which are fitted into peripheral slots

43 1n the shell 13 of the high-speed sleeve 12.
The sleeve 41 is thus compelled to partake of
the rotary movement of the high-speed sleeve,

- while 1t 1s permitted relative endmse move-

ment with respect thereto.

To summarize the foregoing, it Wlll be seen
that the sleeves 41 and 39 form together the

- two members of a clutch-controller._,’ secured

together against relative endwise movement,

-but together permitted relative endwise move-

- ment with respect to the high and low speed
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said cluteh. .
are in engagement with the notches 45, the

sleeves, the member 41 being compelled to ro-

tate, however, with the high-speed sleeve,
while the member 39 18 compelled to rotate

with the low-speed sleeve. ' A coil-spring 44

surrounds the inner end of the shell of the

high-speed sleeve and bears on one side against
the trough-like ring 40, secured to the sleeve

-39, and at the other side against the ratchet-
Ting 38.

The said spring tends normally to
force the clutch-controller in a direction to-
ward the high-speed clutch 19. The sleeve 89
of the clutch - controller is provided with
notches 45 and 46 and with cam-shaped sur-
faces 47 between them. The ratchet-ring 38
1s provided with radially-projecting lugs or

‘teeth 48, adapted to engage the said notches

45 and 46 and to travel along the cam-surfaces

47, Theparts are shown in the drawings with
the lugs or teeth 48 of the ratchet-ring in en-

gagement with the notches 45 of the controller,
and in such position the controller has been
moved to such a distance away from the high-
speed clutch 19 as to withdraw the fingers 42
tfrom the path of movement of the balls of
When the said lugs or teeth 48

clutch-controller will have been moved in a
direction toward the high-speed clutch 19 by
the spring 44, so as to bring the ends of the

fingers 42 into the path of the balls of .the:

sald high-speed clutch 19 and, will then re-
tain the same in their pockets, so as to main-

tain the hwh—Speed clutch out of opemtwe pPo-

sition.

Assumlng the parts to be 1n the position

shown in the drawings—that is to say, with

8

the clutch-controller withdrawn fron:; engage-
ment with the balls of the high-speed clutch

19, and hence with the high-speed clutch op-
eratively connecting the high-speed sleeve

with the hub, so that the wheel will be driven
at the higher speed—and it being desired to

change to the low speed, the power-transmit-
ting member will be rotated slightly ‘back-
ward and then driven forward again.
the backward movement the low—S};)eed sleeve
will be moved a distance permitted by the slot

On

75

36 until the pawl 34 is engaged by the front

wall of the said slot. During this movement
the sleeve 39 of the clutch-controller will be
moved backward with the low-speed sleeve,
while the ratchet-ring will be held stationary

30

by the pawl, in turn held against rotation by

the tendency of the inclined cam portions of
the lug or tooth of the pawl-carrier to ride
up the inclined side wall of the notch 32 of
the floating member 21 of the clutch, and so
to force the sald floating member into engage-
ment with the Statlonary member, whereby
the parts are locked against. movement.
sleeve 39-of the clutch-controller will there-

Tore be moved with respect to the ratchet-ring

38 a distance equal to between a notch 45
and a notch 46 in the said sleeve. In so mov-

ing the clutch-controller 43 will move in a di--

rection toward the high-speed sleeve the dis-
tance permitted by the inclined surface 47 and

the difference in position of the notch 46 to

the notch 45, the spring 44 enforcing such
movement, The effect of this will be toforce

the fingers 42 of the clutch-controller sleeve

41 into the path of movement of the balls of

The
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the high- speed clutch 19, so as to retain the

said balls in the pockets formed in the shell
13 of the said high -speed sleeve 12. The
change of gear has now been effected, and
upon forward movement of the power-trans-
mitting - member the sleeve 39 of the clutch-
controller will be moved forward with the
low-speed sleeve and by reason of the con-
nection between the notches thereof at that
time 1n engagement with the Jugs or teeth 48
of the ratchet-ring 38 will carry the ratchet-
ring forward a distance of one tooth—:. .,

| sufficient to engage the pawl 48 the next suc-

cessive tooth on the ratchet-ring. Immedi-

ately thereafter the pawl 84 will be picked up

by the rear wall of the slot 46 of the shell 5

will be carried once more therewith, releasing
the floating clutech member 21 from engage-
ment with the stationary clutch member and
carrying thesamefreely around with it. Driv-
ing connection will now be.directly through
the low-speed clutch 20, and the wheel will

"be driven at the low speed. No means are

shown for holding the low-speed clutch out of
operative connection, as when the high-speed
gear 1s operatively connected through the
high-speed clutch 19 the low-speed clutch 20
will be overridden, and - hence inoperative.
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Change may be made back to the high speed
by similar back - pedaling movement, which
will cause the controller to be moved rota-
tively relatively to the ratchet-ring, an end-
wise movement to release engagement of the
controller with the high-speed-clutch balls be-
ing enforced by the cam-surfaces 47 during
such movement.

In changing either from high to low or low
to high speed the first backward movement is
always a movement of the low-speed sleeve a
distance about sufficient to cause the front
wall of the slot 36 in the shell 5 of the low-
speed sleeve to engage the front of the pawl
34. Further backward movement will force
the pawl-carrier around, while the cone-clutch
members 21 and 23 are held against rotation.
The inclined wall of the lug or tooth 81 of the
pawl-carrier will, however, act as a cam
against the mchned surface of the notch 32,
forcmcr the ring 23 inwardly against the re-
smtance of the spring 26 until nally the said
lug or tooth 31 1s engaged by the second noteh
33 in the member 21. In this position the
parts may be rotated freely backward, and
such movement may be employed for the pur-
pose of applying a brake. Immediately the

power-transmitting member ismoved forward

again the member 21 of the cone-clutch will
be held stationary against rotary movement
and will again be forced inwardly until the
lug or tooth 31 passes into the notch 32, when

the parts will resume their normal positions.’

The brake and brake-operating mechanism
also form the subject-matter of a separate in-
vention and is not claimed herein. Briefly,
it comprises a stationary plate 50, held against
rotation by ¢onnection with a clip 51, secured
to one of therear stays2, a plurality of brake-
shoes 52, arranged upon expansion to friction-
ally engage the inner surface of an extending
flange of the wheel-hub 3, an operating-ring
53, having cam projections 54, fitted to corre-
sponding surfaces between the ends of the
brake-shoes 52, and a cam-ring 55, fitted within
the hollow conical bore of the operating-ring
53. The cam-ring 55 hastwo cam projections
56 thereon arranged one hundred and eighty
degrees apart and are adapted to be engaged
by lateral projections or teeth 57 upon a por-
tion rigidly secured to and carried by the low-
speed sleeve—as, for instance, the ball-race
58. In normal running the teeth 57 are adapt-
ed to engage the shouldered portions of the
cam projections 56 and to carry the cam-ring
55 freely around therewith. The operating-
ring 53, engaging the brake-shoes 52, will be
held against rotation by reason of the fact
that the brake-shoes themselves are held
against rotation by engagement with lugs 59

upon the stationary plate 50. Back-pedaling

movement to change the gear, as before men-
tioned, will not affect the braking mechanism,
by reason of the fact that considerable playis
left between the cam projections 56, so that the
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teeth or projections 57 may have a freemoveé-
ment through a limited distanze. When the

back-pedaling movement has heen sufficient to

cause the lug or tooth 31 of the pawl-carrier
30 to engage the notch 33 1n th2 floating mem-
ber of the cone-clutch, further bazk-pedaling
movement will cause the teath 57 to engage
the cam-surfaces 56 and will force the cam-
ring 55 and the operating - ¥ing 53 toward
the transmitting member 7. The cam projec-
tionis 54 now operate the operatinz-ring 53
and engaging, as they do, taiperad surfaz>s at
the ends of the brake-shoe m2mbers 52 wiil ex-
pand the brake-shoe members and causz thom
to frictionally engageth~ hub 3. The brake-
shoe members being held against rotation act
as a brake upon the hub 3 with a forze de-
pendent upon the back-pelaling pressura ap-
plied. - A forward movement of the powet
transmitting member will release the br LL.._,,
the cam-ring 55 and operating-ring 53 being
permitted to move toward the race-ring 58 by
the engagement of the cam-surfaces, such
movement being accomplished by pressure ex-
erted to draw the brake-shoe members to-
ogether by means of a spring 60, surrounding
same. Theinclination of the end walls of the
brake-shoes, which engage correspondingly-
inclined surfaces of the cam projections 54, is
suflicient to cause the required movement.
In Fig. 1 wehaveshownourimproved gear-
ing as employed in connection with a chain-
wheel bicyle, the power-transmitting member
7 being a chain sprocket-wheel. The pres-
ent gear is especially adapted for use either
with chain-driven wheels or chainless wheels.

In Fig. 9 we have shown a bevel-gear 61 sub-

stituted for the sprocket-wheel 7, and the gear-
ing thus arranged 1s adapted for connection
with the ordinary bevel—gear—driven chalinless
wheel.

What we claim 1s—

1. In bicycle-gearing the combination with
a wheel-hub, a stationary axleand a gear sta-
tionary on said axle, of a driving-sleeve con-
centrically arranged between the stationary
axle and the wheel-hub, planetary gears car-
ried by the driving-sleeve at one end and in
mesh with the gear onsaid axle, apower-trans-
mitting wheel carried by thesleeve atits other

end, a second driving-sleeve surrounding the

first-said driving-sleeve and provided with an
internal gear-ring surrounding the said plan-
etary gears and in mesh therewith, a clutch be-
tween each said driving-sleeve and said hub,
and controlling means therefor operated by
the power—tra,nsmlttmcr member. |

9. In bicycle-gearing the combination with
a wheel-hub, a stationary axle concentrically
arranged within the same, and a gear station-
ary on said axle, of alow-speed driving-sleeve
comprising ashell, concentrically arranged be-
tweensald wheel-hub and said axle, a gear-car-
rier supporting bearings for planetary gears,
and an end support, ball-bearings for said end
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support and for the said shell at its opposite |

end, planetary gears arranged between said

~end support and said gear-carrier, and in |

mesh with said stationary gear, a hlo*h-speed
driving-sleeve surrounding the said low-speed
sleeve and provided with an internal gear-
ring surrounding the said planetary gears and
1n mesh therewith, a clutch between each said
driving-sleeve and said hub, and controlling
means therefor operated by the power- -trans-
mitting member. |

3. In bicycle-gearing the combination with
a wheel-hub and a stationary axle concentric-

-ally arranged within same, of two concentric

dmmmsleeves arranged between the station-
ary axle and the Wheel—-lmb, oearing, connect-
ing the driving-sleeves together to run at dif-
ferent speeds, arranged at one side of the said
hub, a dr1V1n0'~gear ixed to one of the said
sleeves arranged upon the opposite side of
said hub, clutch mechanism connecting one or
other of said driving-sleeves with said wheel-
hub, and controlhno' means therefor, operated
by movements of the power - transxmttmcr
member.

4. In bicycle-gearing the combination with

a wheel-hub and a stationary axle concentric-

ally arranged within same, of two concentric
driving-sleeves arranged between the station-
ary axle and the Wheel—hub sun and planet
gearing, connecting the drwmo'-sleeves to-
gether to run at different Speeds arranged at

one side of the said hub, a driving—gear fixed

to one of the said sleeves arranged upon the
opposite side of said hub, clutch mechanism
connecting one or-other of said driving-sleeves

with said wheel-hub, and controlling means

member,

o

therefor,operated by movements of the power-
transmlttmg member. |

5. In bicycle-gearing the combination with
a wheel-hub and a stationary axle concentric-

40

ally arranged within same, of two concentric -
drwmo*-sleeves arranged between the station-

ary axle and the wheel- hub, gearing, connect-
ing the driving-sleeves tocrether to run at dif-
ferent speeds, arra,ncred at one side of the said
hub, a drivmg—gear remov&bly fixed to one of
the said sleeves arranged upon the opposite
side of said hub, cluteh mechanism connecting
one or other of S&ld driving-sleeves with said
wheel-hub, and controllmtr means therefor,

operated by movements of the power-trans—

mitting member. | |
6. In bicycle-gearing the combination with
a wheel-hub and a stationary axle concentric-
ally arranged within same, of two concentric
driving-sleeves arranged between the station-
ary axle and the wheel-hub, gearing, connect-
ing the driving-sleeves together to run at dif-
ferent speeds, arranged at one side of the said
hub, a driving-gear fixed to one of the said
sleeves arranged upon the opposite side of
sald hub, a ball-clutch between each said driv-
ing-sleeve and sald hub, and means, operated
by movements of the power - transmitting
for controlling one of said ball-
clutches.
In witness whereof we have hereuntoset our
hands this 81st day of August, 1903.
- - CHARLES S THOMPSON
. HYLA F. MAYNES.
Witnesses:
D. Howarp HAYWOOD
C. F. CARRINGTON.
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