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No. 754,720.

Patented March 15, 1904,

UNITED STATES PATENT OFFICE.

CHRISTOPHER N. STILSON, OF NEW YORK. N. Y.

BICYCLE.

SPEOIFICATION-forﬁl_iﬁg part of Letters Pa,tent--_No. .754,720,_ dated March 15, 1204,

Applioa,tion'ﬁled Ooqtoher' 28, 1902,

Eeriel- No. 129 072,

(Nﬂ Iﬂ.ﬂde].l)

To all whom it QT CONCETTL;

Beitknown that1, CHRISTOPHER NILES STII-

SON, 4 01tlzen of the Umted States, residing in

New York, in the county of New York andi
State of New York, have mVented certain new

and useful Impl ovements in Bicycles, of which
the following is a specification.

- The present invention relates to improve-
ments 1n power-transmitting devices or the
like which are especially edapted for use'in
bicycles. ~

The invention involves certain new end

novel features hereinatter more fully set forth

and illustrated; and one of 1ts objects is a sim-
ple, durable, and efficient, device whereby the

drwmﬁ' mechanism may be connected with or
disconnected from the driven mechanism and
speed of different degrees imparted to the lat-

ter, so that the drwmo*-wheel of, for instance,

a bleyole may be entlrelv controlled at the will
of the rider.

A second object is to provide controlling .

means, preferably hand-operated, for brmcf-
Ing the connecting means into operation; and
another object is to arrange the device in stch

‘a compact form that the Whole driving mech-

anism can be readily inserted in and removed

from the -frame of the maohme ‘without dls-'
turbing the device itself. |

A new feature of the device is 4 dust-proof
joint, which keeps the working parts entirely

clean from sand, &c., so that the life of the

bearmo'—faees wﬂl be prolonﬁ'ed very consid-
erablv

employment of certain intermediary means
between the

wheel, and the accompanying drawings, which

form a part of the present application, illus-
trate, In— .

Fi wure 1,4 Slde view of the inclosed device
a,da,pted for use on a bicycle. Fig. 21isa cross-

neans.

the line ot the main axis of the a,ssembled
mechanism. Fig. 4 is a cross-section in the

line X X of Fw 3 looking toward the right.

Fig. 5 1s a eross- seetmn 51m11ar to Kig. 3, 1llus-
tretlnw a modification of - the demoe Flo' 6

The neture of the invention consists in the

pedal - shaft and the sprocket-

! tending the length of the same.

operated -controlling
Fig. 3 1s a vertical cross-section in

is a sufle view, pertly broken away, of the
shifting deVIOe used in connection with the
mochﬁeatlon 1llustrated in Fig. 5. Fig. Tisa

50

perspective side view of the shlttlno‘ device

~ used In the construction ehown in Fig. 3 Hig.

8 1s a perspective side view 111ustrat11'10' the
clutch: mechanism of the device shown-in Kig.

3, and Figs. 9 and 10 illustrate a device ior,

0“u1d1no“ the controlling-rod shown in Kig. 2.
Slmﬂar numerals of 1e1‘91 ence mdloete COr-

-reepondmo* parts in the several views.

11n Figs. 1 and 2 is the tubular frame of the
b103 cle, havmo" 1ts struts connected to the
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horizontal bar of the frame by means of a

joint 2. The strut contains a telescopic tube
3 for suitably supporting the saddle 5 and is

held in position at different heights in the
joint 2 by a preferably split screw and its nut

4. The upper part of the teleseoplo tube 3 1s
provided with a collar 6, carrying a pivot for

a lever 7, one end of which may be locked at
tlmes on suitable shoulders of a hook 8, se-
cured to the lower side of the saddle 5, and

the other end of the lever 7T enters a blook 9

of the rod 10, contained within the tube 8 and
movable therem Kigs. 9 and 10 illustrate a
ouide-block 14 for thls rod 10, which consists
of a cylindrical piece, hevmﬂ' a circular bor-
ing 15 and being Spht at 16, so that by.insert-
Ing two Screws 17 in Smtable screw-holes in

| the split the block 14 may be expanded and

held tightly within the telescopic tube.
The rod 10 -is provided mth series of
notches 11 and is surrounded by a tuhuler rod
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12, having at or near its upper end a spring-

clutch 13, “the head of whichis adapted to en-
ter any of the notches 11 of ‘the rod 10 and

| thereby form a rigid connection between rod

10 and tubular rod 12 for the purpose of ex-

This ar-
rangement may be made use of when the sad-

90

dle has to be adjusted atdifferent heights from

the frame of the bicycle.

One of the principal features of the present .
| Invention consists in the fact that the whole

speed changing and controlling device is lo-
cated in a tubular inclosure 18 which may be
readily inserted into and removed from the
hub portion of the bicycle without disassem-
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to the shatt by screws 21.

2.

bling or taking apart any of the parts of the

device proper.

The pedal-shaft 19 (representing in the pres-
ent case the driving member) carries on each
end a crank 20 in the usual manner secured
Keyed to the shatt
19, and therefore constantly rotating with the
sam>, is a driver 22, Figs. 3 and 8, consisting
of a plurality of radial arms 23, each provided
with a radial slot 24 for holding a movable

“member 25, controlled by a coiled spring 26,

and tending to force the movable member 25
out toward the cylindrical casing 18 of the de-

“vice. Each member 25 is held in position by

a plate 27, screwed onto the driver 22, and the

innerendof 25 enters into suitable radial holes

20

“along the rim 30 of a driven drum 31.
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of the hub portion of the driver 22.
- Each of the radial arms 23 i1s furthermore
provided with a circumferential recess 28 and
each movable member 25 with a correspond-
ing recess 29. If the movable members 25 are
pressed toward the pedal-shaft 19, the two re-
cesses 28 and 29 will coincide and will rota%e
f
spring 26 is allowed to expand and to press
the movable member 25 outwardly, the head
of this member 25 will enter the recesses 32
of the rim 30, and the drum 31 will be taken
along and rotated by the driver 22.

Fig. 8 illustrates the relation of the two
members 22 and 81, but the same are shown
separated from each other, while in fact the
rim 30 is always located within the recess 28.

The pushing inand out of the movable mem-
bers 25 is accomplished by the shifting-drum
33, Fig. 7. The same consists of acylindrical
portion having a beveled face 34, which coop-
erates with a similar beveled face 35 on the
head of each member 25. The drum 33 1s pro-
vided with a number of inclined slots 36, into
which fit the ends of screws 87, passing through
and secured in the tubular casing 18. The
draom 83 is furthermore provided with one
member 38 of a ball-and-socket joint, the other
member of which is formed by one end of a
link 89. The other end of this link 39 1s part
of a second ball-and-socket joint between it
and the lower end 40 of the tubular rod 12,
Fig. 4. |

It will be seen that by operating the lever
7. Fig. 2, the tubular rod 12 will be moved
up and down, and the drum 33 will not only
be rotated, but on accountof the slots 36 glid-
ing along the screw 37 will also be shifted
sidewise. The face 34 will come 1n contact
with the faces 35 of the movable members 25,
and the latter will be depressed, the recess 29
of the same will coincide with the recess 28
of the driver-arms 23, and their driver will
be allowed to rotate along the rim 30 of the
drum 31 without rotating the same.

If the lever 7 should be depressed, rod 12
drawn up, and drum 33 rotated and shifted
in the opposite direction, the movable mem-
bers 25 will be released, the head of the same

“tion of the shaft 19 and the sleeve 45.

754,720

will close the recesses 28 of the driver 23,will
enter the recesses 32 of the drum 31, and will
rotate the same.

~ The drum 31 carries the shafts 41 of a pair

of planetary gears, each consisting of two
gears 42 and 43 of different diameter.
49 is adapted to at times engage with an 1n-
tegral gear 44 of the drum 33. The other

ends of the shafts 41 are fastened to a sleeve

45, onto which is screwed the sprocket-wheel
46, forming a rigid system with said sleeve.
The pedal-shaft 19 carries keyed thereto a
central gear 47, which is always in mesh with
the smaller ones 43 ot the planetary gears.

- Tfthedriver 23 drivesthedrum 31, the whole
system—z. e., pedals 20, pedal-shaft 19, driver
93. drum 31, shafts 41, gears 42 and 43, gear
47, sleeve 45, and sprocket-wheel 46—will all
rotate at the same uniform speed. |

If the drum 33 is shifted, movable members
25 pushed down, recesses 28 and 29 cleared,
then drivers 23 will rotate along rim 30, Kig.

70
(Gear
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8: but as gear 47 is keyed to the pedal-shaft

19 it will rotate with the shaft and will also
rotate the planetary gears 43. The bigger
gear 42 being integral with 43 and in mesh
with internal gear 44 of the drum 33 will ro-
tate the sleeve 45, and thereby the sprocket-
wheel 46, at a reduced speed.

Suitable ball - bearings facilitate the rota-

der to entirely exclude dust and sand from
the casing 18, a dust-proof joint is provided
at the ends of the casing 18, consisting of a
cover-plate 50, secured to the sides of casing
18 by screws 51 and holding a felt, leather,

or fabric washer 52, arranged 1n such a man-

ner that the bearing-hub 53 is in contact with
the washer 52, not only with its circumfer-
ence but also with the face of an extension-

rim 54, forming thereby an inclosure of high-

est efficiency. \

‘[n the modification illustrated in Fig. 5 the

internal gear in the shifting-drum is omitted,
and instead of the driver 22, Kig. 8, being
keyed to the pedal-shaft 19 a member similar
in shape to the drum 31, Fig. 8, 1s keyed to
said shaft and operates as a driver. This
member consists of a drum 55, having re-
cesses 56 similar to the recesses 32 in drum
31 of Fig. 8.- A key 57 secures the drum 55
to the pedal-shaft 19. The driven member
in this modification: consists of a sleeve made
in two parts secured together by screws 58
and surrounding the driving-drum 55. Ad-
joining it are the driven arms 60, having ra-
dial slots 61, similar to slots 24 in Fig. 8,
which contain spring -controlled movable
members 62, also having recesses 63, similar
to recesses 29, Fig. 8. Thedriven arms 60 are
secured by the aforementioned screws 58 to the
part 64 of the sleeve which carries the sprocket-
wheel 46. The pedal-shaft 19 has secured
thereto by means of a key 65 a gear 66. This
gear 66 1s in mesh with two planetary gears
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67, forming part of a-pair, the other and
smaller gears 68 of which may at times come
in mesh y with the gear 59, forming part of the

sleeve, to which is secured the'sprocket—wheel

46. The planetary gears 67 68 are secured

to brackets 69 of the shifting-drum 70. This

shifting-drum has inclined slots 7 1, similar to

1O
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the slots. 36, Fig. 7, a beveled face 72 similar
to 34, Fig. 7 and one member of a ball-and-

socket joint (not shown in the drawings) simi- |

lar to 38 of Fig. 7. The operation of this
modification is -as follows: If beveled face 72
is out of contact with the corresponding

beveled face on the movable members 62, the

head of the same will be located in the recesses
56 of the driving-drum 55, will therefore rotate
with the same, and the whole system, including

the sprocket—-wheel 46, will rotate at the same

speed. If drum 70 1s shifted so as to depress
the movable members 62, the recess 63 will co-
incide with the rim of the drum 55, and said
drum will freely rotate thr ough sald recess 63.
At the same time planetary gear 68 having
come in mesh with central gear 59 and being

integral with planetary gear 67 the said cen-
tral gear 59 will be driven at a different speed

from the speed of the pedal-shaft 19, and con-

sequently the sprocket-wheel 46 will have a

different speed than the pedals. 20. This
modification Fig. 5 may also be used as

Sprocket wheel and the sleeve 64, carrying

the, same may then rotate, whereas ‘the pedal

and pedal-shaft may be kept stationary.-
Having now described the invention, that
which is con51dered as new and useful, and de-
sired to be secured by Letters chtent 1S—
1. Thecombinationina bicycle w1th a-shaft,
of a driver thereon having a plurality of ra-
dial arms, a radmlly-movable member on each

arm, a drum adapted to be engaged by said

movable member, and a sleeve secured to said
drum for carrying a sprocket-wheel.

9. The combination ina bicycle with a pedal-

shaft, of a pinion or gear keyed thereon, a
drum loosely mounted on said shaft having a
sleeve secured thereto, a plurality of planet-
ary gears on said drum one set of the same
adapted to mesh with said pinion, an internal
gear 1n mesh with another set of the planetary
gears, and means for shifting said internal

gear into and out of enﬁa@ement} with sald

planetary gear. |

3. 'T'he combination with a shaft, of a driv-
Ing member thereon, one or more radial arms
on sald driving member, a radially-movable

‘member on each arm, a driven member, and

means on said driven member adapted to be

engaged by said movable member on the ra- |

dlal arms. )

4. Thecombinationin a blcvole with a Sh&ft -

of pedals secured to said shaft, a driving mem-

3

ber on said shaft, radial arms on said driving
member, a movable member on each arm.

means adapted to be engaged by said movable

member, a sleeve secured to said means and
rotatable on said shaft, and a Spr ocket-whee_
carried by said sleeve.

5. Thecombinationina blCVCIG w1th a shatt

-of pedals secured thereto, a driving member

thereon, radial arms on said driving mem-
ber, a spring-controlled movable member on
each arm, means adapted to be engaged by
said movable member having 4 sleeve, and a
sprocket~-wheel carried by said sleeve.

- 6. The combinationin a bicycle with a shaft
of a driver thereon, an arm on said driver,
racdially - movable member on said arm, and

75
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means adapted to be engaged bV said movable |

member. -

7. Thecombinationina blcycle W1th a shaft.
of a driver thereon having one or more radial
arms, a movable member on each arm, and a
driven member. adapted to be engaged by said
movable member.

8. Thecombinationina blcycle with a pedal—

.shaft of a driver secured thereto, a drum
mounted thereon, a sleeve secul_ed to said.

drum, planetary gears on said drum one of the

same adapted to mesh with said driver and an

Internal gear adapted to mesh with another of
a the said planetar;r gears.

coasting device by locking the lever 7in such
a position that the movable member 62 is not
‘taken along by the driving-drum 55, but that
“gear 68 1snot yet in'mesh with gear 59. The

9. The combmatlon with a sha,ft of a driv-
ing member secured thereto, a driven member

loosely mounted thereon and h aving notches, -
movable members on said dlnmcr member

adapted to enter said notches, means for ra-
dially moving said movable membels and

| hand-controlled means for shlftmﬂ‘ sa,ld nmov-
Ing means.

10. The combination Wlth the pedal-shaft
of ‘a bicycle, of a power-transmitter loosely

90
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mounted with reference to the pedal-shaft, a
driver rigid with said shaft, a clutch for con- -

necting the driver with and dlsconne.ct_mo' 1t
from sa.id power - transmitter, transmitting-
gears interposed between said shaft and-said

| power-transmitter, and means for operating
the clutch and also changing the relative-con-

dition of said gearsto thereby disconnect said
shaft from the power-transmitter and render
the gears operative to transmit motion and
conversely to connect said shaft with said

_‘ power—tra,nsmltter and render sald gears 1nop-
erative. |

11. The combmatlon with the pedal—sha,ft
of a bicycle, of a power-transmitter loosely

“mounted with reference to the pedal-shaft, a

II0

15

120 .

driver rigid with said shaft, a clutch for con- -

necting the driver with and disconnecting it -

from said transmitter, a driving-pinion rigid -

with said shaft, transmitting-gears, one of
‘which meshes with said pinion, and means for

operating the clutch and also changing the rel-
ative condition of said transmitting-gears to

thereby disconnect said shaft.from the power-
 transmitter and render the gears operative to

125
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transmit motion and conversely to connectsaid
shaft with said power-transmitter and render
said gears inoperative.

12 The combination with the pedal-shaft

ot a bicycle, of a power-transmitter loosely

mounted with reference to the pedal-shaft, a
driver rigid with said shaft, a elutch for con-
necting the driver with and disconnecting it
from said power-transmitter, a driving-pinion

rigid with said shaft, tr ansmitting-gears, one
of which meshes with said pinion, a gear with
which another of said transmitting-gears is
adapted to engage and from which it may be
disengaged,and means for operating the clutch
and effecting the engagement of the said other
transmitting-gear with and its disengagement

- trom said gear with which it is adapted to en-

20
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13. The combination with the pedal-shal‘t
of a bicycle, and a power-transmitter loosely
mounted with reference to the pedal-shaft, of
a driver rigid with said shaft, a clutch for con-

‘necting the driver with and disconnecting it
from said power-transmitter, a driving-pinion

rigid with said shaft, transmitting-gears, one
ot which meshes with said pinion, a gear with
which another of sald transmitting-gears is
adapted to engage and from which it may be

“disengaged, and a cam-operating member for

shifting the clutch and effecting the engage-
ment of the said other transmitting-gear with
and its disengagement from said gear with
which 1t is adapted to engage.

14. The combination with the pedal-shaft
of a bicycle, and a power-transmitter loosely
mounted with reference tothe shaft, of adriver
rigid with said shaft, a clutch for connecting
the driver with and disconnecting it from said
power-transmitter,a driving-pinion rigid with
sald shaft, transmitting-gears, one of which
meshes with sald pinion, a gear with which
another of said transmitting-gears is adapted
to engage and from which 1t may be disen-
gaged, a rotatable and longitudinally-slidable
member for operating the clutch and effect-
ing the engagement of the said other trans-
mitting-gear with and its disengagement from
said gear with which 1t is adapted to engage,

and means for effecting the Iongitudinal move-

ment of sald slidable member during i1ts rota-
tion.

754,720

15. The combination with the pedal-shaft
of a bicycle, and a power-transmitter loosely
mounted with reference to the pedal-shaft, of
a driver rigid with said shaft, a clutch for con-
necting the driver with and disconnecting it
from said power-transmitter, a driving-pinion
rigid with said shaft, transmitting-gears, one

of which meshes with said pinion, a gear with
‘which another of sald transmitting - gears

1s adapted to engage and from which it may

be disengaged, a cam-operating member for

shitfting the clutch and effecting the engage-
ment of the said other transmitting-gear with
and 1ts disengagement from said gear with
which 1t 1s adapted to engage, an actuator-rod
for said member and which extends upward
within reach of the rider, and a connection
between sald rod and said member |
- 16. The combination with the pedal-shaft
of a bicycle, and a power-transmitter loosely
mounted with reference to the shaft, of adriver
rigid with said shaft, a clutch for connecting
the driver with and d1sconnect1n0' it, from said
power-transmitter,a driving-pinion rigid with
sald shaft, tra,nsmlttmg—gears one of which
is in mesh with said pinion, a gear with which
another of said transmitting-gears is adapted
to engage and from which it may be disen-
gaged, a cam-operating sleeve for shifting the
clutch and effecting the engagement of the
sald other transmitting-gear with and its dis-
engagement from sald gear with which it is
adapted to engage, a telescopic actuator-rod
for said member and which extends upward
within reach of the rider, and a connection
between said rod and said member.
17. The combination with the crank-hanger
of a bicycle, of a shell detachably secured in
sald hanger, a pedal-shaft mounted in said

55
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shell, a speed-changing gear also mounted in

sald shell, and an actuator-rod extending up-
ward throucrh the frame of the blcycle to a
point accessible to the rider.

In witness whereof I have hereunto set my
hand, in the presence of two subsecribing wit-
nesses, this 15th day of September, 1902.

C. N. STILSON.

In presence of—

RALPH JULIAN SAOHERS
H W. HaLL.
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