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UNITED STATES :

PaTENT OFFICE.

GEORGE T. SMALLWOOD, OF WASHINGTON, DISTRICT OF COLUMBIA.

VELOCIPEDE.

SPEéIFICATION formiﬁg part of LettersfPa:bent- No. 628,614, dated July 11, 1899.
-,_Ap_plricdtioﬁ filed October 10,1893, Serial No, 448,377, (No model.)

1o all whon it maiy COTLCCTTL:

Be it known that I, GEORGE T, SMALL-

. _ WOOD a citizen of the United States, resid-

ing at WV&Shmﬂ*ton in the Distriet of. Colum-
bm have 1nvented certain new and useful
Impmvements in Velocipedes, of which the

~ following is a specification. .
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higher gear for riding on a level.
fore, so far as 1 am aware, the rate of trans-
mission of such variable gear, as well in driv-

This mventlon relates more pmtmulal]y to

variable-gear driving mechanism for veloci-

pedes, alth()l]n*h it has ‘also reference to im-
provements useful in other connections than
such driving mechanism, and it will be un-
derstood that’ each of the improvements con-
stituting the invention is intended to be se-

cured f01 all the uses to Whlch 113 may be-

adapted. |

In order to pr opel velompedes (as well as
to drive other machines,) arrangements have
been devised in which variable gear has been
employed—that is to say, gear Whose rate of
transmission of the power can be varied. In
the case of velocipedes such gear has been
designed to provide, aecordmﬂ* to the adjust-
ment-, a low gear for hil‘l-climbing-and a

- ing mechanisms.in ﬂ'eneral as. in those of ve-
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o ummpulamon of the pedal-shaft or he would -
have to back pedal himself uphill, (or when-

50

loelpedes in par blculm has been controlled

by some means mdepe*ndent of the rotary
movement of the driving-shaft, usually
througha handleorother mampulatmﬂ' apph-
ance, whose sole function is exercised in con-
trolling such rate, or else the gear has been

ar mnﬂ‘ed to transmit the power of the driv-

IH”-Shaft at one speed when said shaft 1s
tmned in one direction and at a different
speed when this is turned in the opposite di-
Thus in the case of a velocipede
the rider would either have to shift some part
of the gear otherwise than by the torsional

ever he wished to avall lnmself of a change

of gear.}
In acCor da,uee W 11;11 +he plesent uwentlon a

variable gear is used which is adjustable to

vary the mte of transmission from a shaft

turning in the same direction and means are
plovlded for controlling the adjustment of

~ such gear through the tmsmn&l manipulation
- of a 1013315?' dr wmn'-shafb by the ald of 3] IG]EL-

‘backward rotation of the driving-shatt.

Hereto--

mechanism,

relatively backward rotation may be pro-
duced not only by a backward rotation of

the driving-shaft about its own axis, butalso
by a par tml check of the forward rotation or
a complete arrest of the rotation of said driv-

ing-shaft about its own axis. ' In the case of
a veloclpede back pedaling, as well. as a hold-
ing back of the pedals, (whether sufficient to

tively baclumld rotation of said shaft. Suech

55
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stop the rotation of the pedal-shaft or only

enough to check its forward rotation to a
suitable extent,) may produce a relatively
The
rider of a velocipede provided Wlth this 1m-
provement can therefore manipulate the
crank or pedal shaft with his feet, so as to

control the adjustment of the variable gear,

as well as to propel the vehicle by front
pedaling at whichever speed he may desire.
Also in accordance with the present inven-
tion a driving mechanism is made in which

‘devices are so connected as to move together

in one direction, while movable relatively to

each other in the opposite direction, and the

movement of the so-connected devlees rela-
tively to each other is utilized to control the
a,d;;ustment of the variable gear of the driving
What 1is cons1de1ed the best
means for effecting such control (its use be-
ing a special impr ovement) is a screw and its
tr&velel connected with said devices, respec-
tively,and arranged to adj just thegear thr ough

the lon mtudmal motion impar ted by the ac-

tion of the screw-threads and traveler upon
each other when differentially rotated.

A further improvement consists in provid-
ing means for disengaging the connection be-

tween the afmesald dewees during the ad-

justment of the variable gear, the two devices

| being free during the dmengauement to move
-1ela,t1ve]3 to each other in the direction in

which they normally move together. In this
way a direct rotation of the emnk or driving

| shaft can be availed of in eontlollmn' the ad-

justment of the var iable gear.
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Otherimprovements and combinations also _

form part ot the mvenuon as lle1emafte1 sef

forth.
In the ﬂecompanymw drawings, whleh form

the Inventlon IS 111ustmted

100

part of the specification, w hat is considered
the best mode of carrying out the. p1 mclple of
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Figure 1 is a plan view showing only such
portions of a bicyecle as are necessary to illus-
trate my improvements. Tig. 21is a sectional
view showing the rear end of the drive-shaft

and the gear-wheel with which its pinion in-

termeshes. A portion of the driving-wheel
1s shown in elevation. Fig. 2* is a modifica-

tion showing the outer series of teeth formed
- on the friction-rim.

Fig. 8 is a detail view
of the shutter of the hollow gear-wheel and
the pad which is received by the chamber
within said gear-wheel. T
tion of a portion of the drive-shaft. Tig. 5 is
a longitudinal section thereof. Figs. 6,7, and
S are detail views of some of the parts shown
in Fig. 5. Fig. 9 is a sectional view showing
the front end of the drive-shaft and the gear-
wheel with which the forward pinion inter-
meshes. Fig.10isanelevation of theforward
pinion. Kig. 11 is an elevation of the bush-
ing received by the forward pinion.

‘The portions of an ordinary bicycle (showﬁ.
in the drawings) are driving-wheel 1, forks 2

2%, axle 3, crank-shaft 4, and the pedals 5.
~The driving-wheel 1 has attached to one

- side 80 as te turn therewith on the axle 3 a

. 30 |
- ling the momentum of the machine.

35
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double-faced gear-wheel 6 7, upon the periph-

ery of which is a band or ring 8, which con- |
stitutes a friction-rim adapted to receive the |
pressure of any suitable brake 8* for control-

_ This
double-faced gear-wheel is provided with a

series of bevel-teeth 6 and a concentric series |

of cogs 7. These outer cogs 7 may be formed
on the gear 6 7, as shown in Fig. 2, or they

- may be formed integral with the rim or band

8, which is a separate piece from the body of
the wheel. In either case the rim or band 8
surrounds the outer ends of the teeth and the
slots between said teeth, the teeth occupying
a position on the face of the wheel, at the pe-
riphery thereof, and being integral with one

of said parts—that is to say, with the body of
- the wheel or with the rim or band 8.
teeth 6 are formed on the hollow hub 9 of said

The

gear-wheel. | |

The chamber 10 within the hub 9 is for the
reception of a lubricant for the teeth 6 and
the teeth that intermesh therewith, the lubri-
cant being conducted thereto by a passage or
passages 11. Within the chamber 10 is pref-

‘erably placed an absorbent pad or holder 12,
Ifig. 3, which is saturated with the lubricant. |

- In this way the intermeshing teeth will be

55
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lnbricated for a long time and frequent-oiling
will be obviated. Should the pad or holder
12 not be in use, the opening 13 of the cham-
ber 10 is closed either by a shutter or cover
14, as shown in Ifig. 2, or 14*, (shown in Fig.
3,) and foreign matter will thus be excluded.

- Confined within a groove 15 in the hub 9is |

a noise-deadening ring. 16, which is prefer-
ably made of absorbent material, so as to as-

~sist in lubricating the intermeshing gear-

teeth. _ - . |
Mounted on the side bar or fork 2 ig a

~double-faced pinion 17 18, of which the bevel-

Fig. 4 is an eleva- |

are confined upon a tube 386.

- teeth 17 are adapted to intermesh with the
‘bevel-teeth 6 and the cogs 18 with the cogs 7.

The pinion 17 18 is fixed to the rear end of
the shiftable section 19 of the tubular drive-

-shaft, through which the aforesaid side bar

or fork 2 passes. 'The section 19 is connect-
ed with the front section 20 of the drive-shaft
by a coupling-sleeve 21. The forward end of
section 20 is provided with a pinion 22, which

intermeshes with a gear- wheel 23 on the crank-

shaft 4, whereby the drive-shaft and the driv-
ing-wheel are driven.

Mechanism will be presently desecribed
whereby the pinion 17 18 is automatically
shifted back and forth, bringing teeth 17 and
15 alternately into engagement with teeth 6
and 7, respectively, forobtaining either power

| orspeed. Whentheteeth6andl7intermesh,

speed 1s obtained, and when cogs 7 and 18 in-
termesh power is gained and speed sacrificed.

A ball-bearing 24 is received by a groove
25 1n & sliding piece or sleeve 26 on the side
bar 2. The pinion 17 18 is mounted on said
ball - bearing 24, and the sliding sleeve 26
moves with the pinion as it is shifted. The
sleeve-26 is prevented from revolving with
the pinion by means of a pin 27, projecting
from the side bar 2 and entering a longitudi-
nal groove 28 in said sleeve. DBetween the
pinion 17 18 and flange 29 on the sleeve 26 is
confined a. washer 30 for excluding dust and
dirt. -
The mechanism for automatically control-
ling and changing the position of the pinion
17 13 will now be described. |

Within the housing or coupling 21 the con-
tiguous ends of the . sections of the tubular
drive-shaft are confined, the housing or coup-
ling being secured to the section 19, but the
section 20 is free to move withinit. Annular
flanges 31 32 within the housing or coupling
form a chamber 33, in which springs 34 35
The inner ends
of the springs bear.against a flange or ring
o7 on said tube and the outer ends against
flanges 81 32. . The end of the tube 36 ex-
tends through the opening formed by flange
32 and has a double thread 38 formed thereon.
By means of the springs 34 35 and the flange

37 the tube 36 is held in normal position, and

sald springs at the same time permit the tube
to have a yieldinglongitudinal movement in-
dependent of the housing or coupling. A

spline 39, projecting from the internal flange

51, 1s received by a longitudinal groove 40 in
the tube 386, thus causing the latter to par-

take of the revolution of the drive-shaft 19

20 21, while it permits said independent lon-
gitudinal movement. | |

The tube 36 is made longitndinally movable
to prevent binding between it and the trav-
eler 47, hereinafter described, in case the lat-
ter should not happen to be in a position to
immediately take intothe thread 38 when the
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clutch-teeth separate; also, to give a yielding

action to section 19 as its pinion 17 18 is be-

| ing connected with gear 6 7.




~which engage with the clutech-teeth 46 on the
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- engaged by a spring-pawl 63, carried by the
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Cluteh-teeth 41 are formed upon the outer |

side of the internal flange 32 of the housing,
which are adapted toengage with ¢l utch-teeth
42 of the head 43 on the inner end of drive-
shaft section 20. . Flange 44 on the housing
21 prevents the WIthdla,wct] of the head- 43,
This head is also formed with cluteh-teeth 49,

inner suile of the flange 44. Projecting with-

in the head 43 and swweled theretois a trav-

eler 47, having pointed or beveled ends 43
and a stem 49. Said traveler 47 operates on

the double thread 38 and shifts the section | i

21 19 and pinion 17 18 backward or forward.

A suitable friction device is employed to
hold the drive-shaft section 19 when the pin-
ion 17 18 is shifted to intermediate position
between the teeth of gear-wheel 67. 1 there-
fore confine a toothed friction-ring 50 be-
tween collars 52 53. These collars and ring

50 are placed on side bar 2, and the collars
are pressed tightly against the sides of the

ring by 5u1tab]y-ﬁ*{ed springs 54. The ring
50 is thus held from free rotation by fI‘lC-
tional contact with the eollars 52 53. Carried
by the drive-shaft section 19 is a pin 53, which
when the pinion 1718 is shifted comes to a
p051t1on to act upon a tooth or pr ogectlon 51

of ring 50.

56 is a ball- bemmﬂ* which supports the cen-
tral portion of the drive-shaft 19 20 21.

The pedal or ecrank shaft ﬂ'earinn*-comprises
the gear-wheel 23 and the pinon 22, which 1s
mounted on a ball-bearing 57. This ball-bear-

ing is received by a groove 58 in an adjust-

-~ able piece or sleeve 59, provided with an in-
ternal thread to engage the thread 60 on the

side bar 2. 'The &dgustable piece 59 1%]0{31{@(1
in position by a nut G1.

The pinion 22 is formed on its face with an
annular series of ratchet-teeth 62, which are

bushing 64, The bushing 64 h:;ts an external

| Screw-thread 65, received by aninternalscrew-

>
55

60

~ the crank-shatt bearing.
locked in position by a nut 73, screwed onto

05

thread G6 in the_pinion 22,

loosenmu*

-This bushing 1s
for the purpose of taking up wearof the ball-
bearing 57, and as it is tightened the pawl 63
will catch in the teeth 62 and prevent its
Confined between the pinion 22
and a ﬂanﬂ*e 67 on the adjustable piece 59.1s

a washer ()8 for keeping dust and dirt from
the ball-bearing 57.
By means ot the adjustable piece 59 it is

~evident that the pinion 22 can be accurately

adjusted with relation to gear-wheel 23; also,

- thattheentiredrive- shaftlsad,]usted theleby

By reference to Flﬂ' 1 it will be seen that
the side-bar portion 2*is shorter than is nec-
essary to reach the crank-shaft bearing 69
and is provided with a screw-thread 70 at its
forward end. This screw-thread 70 receives
a turnbuckle 71, which is also received by a
screw-threaded pmtmn 72, projecting from
The turnbuckle is

thread 70. By nmeans of this construction it

will be seen Lhat. the side bar 2* is adjusted |

wheel 1.

| engagement.

and the driving- wheel 1 thmeby acematelv |

set to place.

- The brake mechanism (not fully shown,
but which may be of any preferred form) may
be operated by rod 74, lever 75, and foot-
piece 70.

The parts being In the position as repre-
sented in the drawm os, the rider has the ma-
chine geared for speed The oper ation is as
follows Gear-wheel 23 drives pinion 22 and
drive-shaftsection 20,while the latter,through

‘cluteh-teeth 45 46, imparts rotation to hous-
ing 21 and duve-shaft section 19, thus rotat-
‘ing the drivin o-wheel 1 through the teeth 17 6.
The rider now-comes to a hﬂl which he is to
He stops the motion of his feet and
instantly gear-wheel 23, pinion 22, and drive-

climb.

shaft section 20 are held sta,tlonary The mo-
mentum of the machine causes driving-wheel
1, through gear-teeth 6, to drive pinion 17 18,

and consequently drive-shaft section 19 wﬂL

be driven. The slightest movement of sec-
tion 19 1ndependently of section 20 causes the
oblique teeth 45 46 to separate and bring trav-
eler 47 into position to act upon the thr ead 38.
As the ground-wheel 1 continues to drive sec-
tion 19 Lhe traveler 47 will draw housing or
coupling 21, section 19, and pinion 17 13 Tor-
ward until the teeth 6 17 have become disen-
gaged and pin 55 rests in the space between
Lhe projections 51 of friction-ring 50. The
time
would be about one revolution of the driving-
The rider now again drives the
pedals, and gear- -wheel 23, pinion 22, and sec-

taken to accomplish this movement-
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tion 20 again rotate; but the traveler 47 isin

the oeutel of thlead 38 and pin 55 is holding
the section 19 from rotation by contact Wlth
the friction device 50 51 5253. Consequently
the traveler will continue to draw housing or
coupling 21, section 19, and pinion 17 13 fm-
ward until LO“‘S or teeth 1S ecomeinto engage-
ment with cogs or teeth 7. - At this point
clutch-teeth 41 42 come into engagement and
the traveler 47 leaves the thread 38. Pin 55

is also withdrawn from operation, and the
drive-shaft isin a position for applying powm

for eclimbing the hill.

Upon leachmﬂ' the top of the hill should the

rider desire to gear for speed again he simply

stops the motion of his feet for a second, and

the machine will &utm’natlcaﬂy elmnﬂ'e to

speed.
In coasting the feet remain stationar y a,nd,

105

ITQ

L

120

the pinion 17 18 is automatically thrown from

The speed of the machine is
Lhen controlled by the brake.

In my application as originally filed special
claims were made to the gear-wheel, with lu-

bricating or noise-deadening and lublieatinn

‘provisions, as hereinbefore set forth; but this

12¢

subject- matter has been held by the Patent

Office to constitute an independent invention,

to be patented only by aseparate apphe&tmn |

Having thus described my mvenmou what

I claim 18—
1. A dmvmn* mechanism comp1 15111w a vari-

130 .
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able gear Whereby the rotation of a driving-
shaft in one direction is transmitted at dlffel-

~entspeeds according tothe adjustment of said
‘gear, and means Whereby sald adjustment is |
controlled through the said driving-shaft |

by the aid of a relamvely backward 1013&‘5101:1
thereof, substantially as desecribed.
2. In combination with the propelling-

to said wheel at different speeds according to
theadjustment of said gear, and means where-

by said adjustment is eonhrolled through the

sald driving or pedal shaft by the ald of a

relatively ba,ckw ard rotation thel eof, c;ubstan-

tially as described.

3. Adrwmﬂ'mechamsmeompnsmﬂ*dewces
connected to move together in one direction
while movable relatively to each otherin the
opposite direction, a variable gear adjustable
to transmit at different speedb the connected

“movement of said devices, and gear-control-

ling means for controllmw the adjustment
throun'h the movement of S&Id devices rela-

twe to each other, substantially as deseribed.

4. Adriving mechanism comprising a serew

and its traveler connected to rotate together

in onedirection while capable of r otatmﬂ' rela-
tively to each other in the opposite dir ectlon

a variable gear, and means for contr olling Lhe_
N -_.;_ad.]_u_st_m_e_nt____o_f___the____sald gear through the..lo.n-.-.-..-.

gitudinal motion impar ted by the .asctlou of the
Screw—thredds and traveler upon each other
when d1ﬁelent1ally rotated, substantlally as
described.

- 9. The combination of devices connected to
move together in one direction and movable |

relatlve]y to each other in the opposite direc-
tion, a variable gear adjustable to transmit at
different speeds the connected movement of
sald devices, means whereby their movement

relative to each other disengages them tem-

s £5-

60

porarily so that they beeome movable rela-

tively to each other in the first-named direc-
tion, and means whereby the adjustment of

sa1d gear 1s controlled through the movement
of sald devices relative to each 0the1 , Substan-
'mallv as described.

The combination with a serew, and its
tmvelel of sets of clutch-teeth :.-;'Luanﬂ'ed to
engage at opposite ends of the screw’s trav-

erse and having the separable teeth in each
set connected with sald screw and traveler
Tespectively;thesaidteethwhen- engaged |0

connecting said screw and traveler in one d1-
rection whlle permitting them to move rela-
tively to each other in the opposite direction,
substantially as described.

7. The combination with a variable ﬂ‘ea,r

~ and a driving-shaft whose power is tr ansmit-
ted through S&ld gear, of a gear-controlling
SCrew, a,tra,veler for said ser ew, sets of clutuh—
teeth &rranﬂ'ed to engage at opp031te ends of |
the screw’s traverse and having the separable
‘teeth in each set connected Wlth the said
screw and travelerrespectively, the said teeth

¥V

4 _ ' 628,614

forming part of the line through which thé
power of sald driving-shaftis transmitted and

~connecting the devices on the driving and
~driven sides of the clutch so that they move

togetherinone direction butare movable rela-

tlvely to each otherin the opposite direction;
- substantially as deseribed. |

. 8. The combination with a variable gear
‘wheel of a vehicle, and its driving or pedal |
shaft, a variable gear whereby the rotation of

the sald shaft in one direction is transmitted | with one partof saidseparable gears for shift-

Ing the same, a rotary traveler for engaging
the said screw, and a friction device for pre-

‘having separable gear-wheels, of a rotatorily
~and longitudinally movable screw connected

venting the rotation of the screw with the
traveler when the said gears are separated,
substantially as desecr 1bed

75

80

9. The combination with a variable gear

having separable gear-wheels, of a rotatoulv
and lonﬂ'ltudma,lly movable serew connected

.with one part of said separable gears for shift-

ing the same, a rotary traveler for engaging
the said screw, and connected thereW1th SO
that said screw and travelerrotate togetherin
one direction while movable relatwely to each
other in the opposite direction, and a friction
device forpreventing ther otation of the screw
with the traveler when the said gears are sepa-
rated, substantially as deseubed

10. The combination with a variable gear

having separable gear-wheels, of a rotatorlly |

and 1011 n*1tudmally movable screw connected

with-onepartofsaid separable gears for shift-

ing the same, a lotary tmvelel for engaging
the sald screw, a friction device for prevent—

ing the rotatwn of thescrew with the traveler,
and devices for conveying to said gear the |

power to be transmitted thereby, these power-
conveying devices being connected to move

together in one dlrectlon while movable rela-

t,iv.el y to each other in the opposite direction
and being alsoconnected with said serew and

traveler respectwe]y so that the adjustment

of the gear may be controlled through the
re]atlve movement of said dewees substan-
tially as described. |

11. The combination of a 10tmy device or

shaft-section, a rotary and longitudinally-
"movable devwe or shaft-section, sets of clutch-
teeth which when engaged eonneet said de-

90
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vices or shaft—seetmns to rotate together in

one direction while permitting them to move

relatively to each other in the opposite direc-
tion, a variable gear having separable gear-
Wheels a gear-controlling screw on the sec-

tlons a traveler connected with the first-men-
tloned device oir shaft-section and engaging
sald scerew, and a friction device arran D'ed fo
prevent the screw from rotating Wlbh said
traveler when the gear-wheels are separated,
the said sets of cluteh teeth being arr a,nﬂ'ed
to engage at opposite ends of the screw’s lon-
ﬂ'ltlldlfl&l motion and disengaging during an
1ntermed1ate part of such motlon substam

tially as desecribed.

125

130

12. In a driving mechanism, a 10t&1y lon-

ﬂltudmallv-movable devwe or shaft—sectlon
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and a variable gear arranged to fransmit the |

rotation of said device or shaft-secfion and
having therewith a connection for controlling

the adjustment of said gear through the lon-

gitudinal movement of said device or shaft-
section, in combination with a rotary device
or shaft-section, connected with said rotary
longitudinally-movable device or shaft-sec-

~ tion by clutch-teeth which transmit rotation

- ID

20

.25

in one direction while permitting rotation in

the opposite direction, and means for impart-

ing longitudinal motion to the first-mentioned

device or shaft-section through rotation per-

mitted by said clutch-teeth, substantially as

described. | | |

13. A wheel, a rotary longitudinally-mov-
able hollow shaft-section arranged at right
angles to the axis of said wheel, and a rotary
hollow'shaft-section arranged as an extension
of that first mentioned and connected there-

with so that the two sections move together

in one direction and are movable relatively
to each in the opposite direction, in combina-
tion with a variable gear arranged to trans-
mit the rotation of said shaft-sections to said

- wheel and adjustable through the longitudi-

32

35

4.0

o

55

Go

nal movenent of the first-mentioned shaft-

section to vary the rate of transmission, a
driving or pedal shaft parallel with the axis
of the said wheel and arranged to rotate the
same through said shaft-sections and said va-

riable gear, and means inclosed within said

hollow shaft-sections for imparting longitu-
dinal motion to the first-mentioned shaft-sec-
tion through the rotation of said shaft-sec-
tions relatively to each other, substantially as
desecribed.

14. In a driving mechanism, a rotary longi-
tudinally-movable device or shatt-section,
and a variable gear arranged to transmit the
rotation of the said device or shaft-section
and having therewith a connection for con-
trolling the adjustment of said gear through

the longitudinal movement of said device or

shaft-section, in combination with a rotary

device or shaft-section connected with said

longitudinally-movable device or shaftt-sec-
tion by clutch-teeth which transmit rotation
in one direction while permitting rotation in

the opposite direction, means whereby the

said teeth are disengaged through the rota-
tion permitted by them, and means for im-
parting longitudinal motion to the first-men-
tioned device or shaft-section through the
torsional manipulation of the rotary device

orshaft-section connected therewith, substan-

tially as described.

15. A gear-wheel having face-teethintegral

with the wheel on the side thereof at ifs pe-

riphery, the slots between the teeth extend-

A

ing to such periphery, and provided with a
rim fastened to said wheel and covering the
ends of said teeth and slots, substantially as
described. | |

16. A vehicle - propelling wheel provided
with a gear-wheel which has face-teeth formed
integral with the wheel on the side thereof at
the periphery, and slots between the teeth
extending to such periphery, and also pro-
vided with a brake-rim fastened about the

periphery of said gear-wheel and covering the

ends of said teeth and slots, substantially as
described. o B

°

- 17. A gear-wheel provided with spur-teeth |

| in the form of detachable pins enlarged at

their inner ends and fitting in holes in a ring

which is detachably secured over the hub of
said wheel so as to prevent the pins from es-

caping from their holes,
scribed.

18. A toothed gear-wheel consisting of a
body portion and a rim in separate pieces of
metal secured together with the gear-teeth
integral with one of said pieces, said teeth
being arranged to occupy in the completed
wheel a position inside the rim alongside the
body of the wheel at the periphery thereot, so
that the outer ends of the teeth and the slots
between them are covered by said rim, sub-
stantially as described. | |

19. The combination in a bicyele-gear, of a

substantially as de-

double driving-wheel composed of a bevel-.

gear and a spur-gear rigidly connected with
each other and adapted to be rotated and to
be moved endwise, and a double driven wheel
composed of a bevel-gear for intermeshing
with the first-named bevel-gear and a crown-
aear for intermeshing with the spur-gear ac-
cording to the position of the said driving-
wheel, the endwise motion of the latter serv-
ing to put the respective gears into and out
of dction, substantially as described. |

20. The combination in a bicycle-gear, ot a
doubledriving-wheel composed of a bevel and
a spur gear and adapted to be rotated and to
be moved endwise, a double driven wheel
composed of a bevel-gear and an enlarged
crown-gear, and means for throwing either
the bevel-gears into engagement with each
other or the spur-gear into engagement with
the crown-gear, substantially as described,
whereby the speed may be changed or the
power increased or diminished at will.

In testimony whereof I affix my signature
in presence of two witnesses. |

GEO. T. SMALLWOOD.

Witn eSSeS :
PHILIP MAURO,
- WALTER K. ALLEN.
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