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~ 1.0UIS LEON HECTOR GERARD, OF PARIS, FRANCE, ASSIGNOR TO LA SOCIETE + |
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| SPECIFICATION forming part of Letters Patent No. 610,178, dated Soptemabar 61608

Application fled December 28,1807, Sorial Ko. 683,901, (omodel) Patonted in France April 10,1894, Ho. 230,885; 4  ~ S
Germany June 1, 1894, N¢.81,234; in England June 11,1894, Ho.11,301; in Belgiam July 13, 1894, No. 110,968pin .
- Bwitzerland Joly 19, 1884, No. 8,609} in Hungary _An'g_nlt 13;-1894.. Ho. 836 in Italy Beptember 30, 1894, No, 36,80.1, |

- snd in Austria October 24, 1804, Ko 4476816,

.'_..’I'a all whom it may concern:

1 Be it known that. I, LOUIS LioN HECTOR
! - GERARD, engineer, residing at 16 Rue des

Grandes Carriéres, Paris, in the Republic-of

g France, have invented ‘an Improvement in |
Variable-Speed Gearing, (for which I have

obtained a patent in France, No. 239,889,
~ dated April 19, 1894; in England, No. 11,301,

. dated June 11,1894; in Germany, No: 81,234,
g0 dated Junel,1834; in Belgium, No. 110,959,
dated July13,1894; in Italy, No. 36,801, dated

- September 30,1854; 1n Switzerland, No. 8,699,
dated July 19,1894; in Austria, No. 44 /5,615,

- This invention consists in an ap'pafatua'-far
changing speed by the employment of an

epicycloidal train, either spherical or plane,

g0 incombination with an automatic brake form-
ing a stop device and with an ordinary brake
capable of being operated by hand at the de-
“gired moment, so as to enable the said changes
of speed to be effected during the operation

25 withoutproducin oby thisoperationanyshock |
] " - | shapel, of such size and shape that when the

. or injurious disturbance. - S
The invention will now be described in de-

.tailwith reference to the accompanying draw- | 1re
A ‘| said wheel Tevolves in the opposite direction .

- ings, in which—

40 Figure 1 isaside elevation, Fig. 2 isaplan
view, and Fig. 3 a sectional view, of one ar-

rangement of my invention. Fig. 4isaview
of the hand-brake. Tig. 5 represents a spe-

. cial arrangement of the apparatus as applied
33 to a bicycle. Fig. 61s a transverse section

~of the same modification,

"

" The spherical epicycloidal train illustrated |
| pose. Thus, for instance, the looso pawls
‘above described might be replaced by balis -
wishout modifying the principle of thoappa-
ratus, © i |

“in Fig. 1is composed of a shaft A, actuated

by a motor of any kind, and bears an arm C,
- 40 upon which is mounted a cone-wheel D, capa-
ble of revolying freely on it and which maybe

~ called the ““intermediate” wheel. This'wheel |

formed, as shown in Fig. 4, of a cord

' bngages with two cone-wheels B E, mounted

upon the said shaft A and also able to revolve

45 ireely thoreon. One of these lateral wheels,
" such as B, may be called the ‘‘brake-wheel,”

and the other lateral wheel E may be called
the “guiding - wheel.” This. latter carries

- . VARIABLE-SPEED @ EARING. . .7 .

' eithefé. pnlley_ora_geaf-whé;el e, which serves - e o
to transmit the motion to a mechanismof any so =
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" The basis of my invention consists in the -
addition of the automatic brake d, Figs. 2
and 3, forming a check device and only allow- .
ing the said wheel to revolvein one direction, 55 - S

)' ‘I |

in ¢ombinationwith the use of an ordinary

brake b, which serves to stopat will the wheel o

‘B, (brake-wheel.) Thereisthus obtained the ) .-

transmission to the other lateral or guiding o SaE e
wheel E of different speeds, according as the 60 T

‘hand-brake is applied or released.
-3 dated October 24, 1394, and in Hungary, No. | '
1 15 936, dated August 13, 1894,) of which the fol-

i  ° lowing is a specification. - '

In the apparatus which I am about t6 de;_-_

seribe the automatic checking of the inter- '.

mediate wheel is effected in the following
manner: | o R X

65

 Referring to Figs. 1, 2,and 3, thereisfixed ~

upon the outerface of the intermediate wheel .

D a bowl or circular crown K, in which 1is

placed a block ot disk d, Tigidly attached to .~
the arm ¢, which serves as the. axis of the 7o0. o

-gaid wheel and the circumference of which -
possesses oblique recesses, in each of which

is placed a loose piece or pawl of angular |

whosl revolves in a given direction the pawls 75 -
will be free in their recess, while when the -

the pawls will wedge themselves between the o
oblique edges of the recesses of the block . - .
above described and the interior circumfer- 80

ence of the hollow crown K of the intermedi-

ate wheel D, and will thus prevent any ro-"

| tary motion of the said intermediate wheol
I'in this direction. Any equivalent arrangoe- = S

ment may be made use of for the same pur- 85

In this -appamtﬁs the hand - brako & i; o
Oor plh B
engaged in the V-groove b of tho brake-wherl -
B.” One end of this cord 18 fixed toan s
justable fastening f, while its other .fni-*: R
Sxed to a lever @, which can be HOYEE oo R

s =":i-"'j;-.§ P | . _'. o - o
B a1 FRY % ides
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hand, as desired. Tho apparatus thas &7 S
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- and in the same direction as the motion of

2

. -ra.nged.opemtes as follows: __'_'I‘}m'brmm-whéél
B, being loose upon the motor-shaft A, hasno
. action upon the system. When thesaid mo-

o ",- 5 y _ A . _ - - .
- 7 revolve in one direction, acts daring its ro-

tor-shaft tarns in the direction of the arrow
x, the intermediate wheel B, wlhich can only

 tarymovementin space upon the guide-wheel

E in the same manner as a pinion fixed to

scribed, which arm is fixed to the motor-

. municated to the guide-wheel E is equal to

I5

the motor-shaft A. If, on the other hand, the

. e10178 .

'.-' C

'haﬁfi, th‘ﬁtlpm‘t of the hub G _which_is_ﬁeﬁr?' L

‘est to the plate C above described 18 cut out

“externally in the form of a spur-gearing, and
in this gearing the pieces ! engage. The

hand-brake b be applied, the brake-wheel B |

is immediately. held fast.and transmits in

 consequence to the intermediate wheel D &
 rotary movement upon itself while it travels

20

N _25

in space at the end of the revolving arm C
npon which it is mounted, and it is in the di-
rection shown by the arrow ¥ that the said
~ intermediate wheel can turn upon its axis.
It results from this double motion of the said.
wheel D that -it transmits to the guiding-
wheel E a speed of rotation double that which

it possessed previously. Finally,if thehand-

‘brake be again released, the brake-wheel B be-
comes loose again and the intermediate wheel
‘D ceases to receive-from it a rotary motion
upon its axis and only acts asafixed stop upone

the guiding-wheel E, the speed of rotation of

~ which is reduced to one-half. It willbeseen
" that in all these cases the direction of rota-

.~ . tion of the three wheels B D E of which the
33

epicycloidal train is composed is not altered,
so that no injurious shock can take place at

- . the momentof thechanging of speed cbtained.

.4':

~ The applications of this mechanism are
numerous, and I may specially indicate those |

relating to bicycles and other cycles, as well
as to tramways or motor-vehicles. 'The re-

- duction of speed obtained permits not only
 of starting with greater ease, but also of

55

e T

gourse of the journey with greater ease. -

climbing the inclines which may incur in

‘outer surface of these pieces is applied to
the circular internal part of the hub B'of - .

the wheel BB, so asto form an automatic brake Y

- ne ma _ ced to | or stopping device. These pieces [ are inop-
" - - the end of the revolving arm C above de- |
- IQ

‘erative when the internal wheel I3 revolves - %
| in one direction, but prevent the said wheel .-
Bhaft’, so that in this case the motion com- | ”

from revolving in the opposite direction, as R

{ indicated by the arrow of Fig. 5. In this = o
arrangement the wheel B, which bears at its
‘external circumference the friction-ring bof
the hand -brake, is formed of dimensions
sufficiently large to form a projection corre- .
‘sponding to the plate C above described, and
| thus to inclose the wheels of the machine in
‘order to protect them from dust. Moreover,

it is upon the external surface of the hub B’ L

mediate pinions D, above described.

of this wheel that the gearing b’ is fixed,
‘which engages with the teeth d of the inter- . F°

_ 90 -}
In order to reduce the transverse strainson 3

the axles ¢ of the pinions D and to insure the o
regularoperation of the system, all the wheels

‘are provided on each side with rings or wash-

ers m n P, the diameters of which are so cal-

culated as to correspond exactly to their pitch-

cireles, so that the said rings revolve freely

and act one upon the other duringthe opera- e
‘tion of the apparatus and serve at the same

time to maintain the separation and the po-

‘sition of these various wheels, which are, - -
‘moreover, held laterally in place by meansof ~
the plate C and the wheel B, as above de- =}
‘seribed. It results from this arrangement

that it is no longer necessary to connect the

~ Having thus set forth the principle of my |
invention, I will proceed to describe in de-
tail the modification which I have devised as |

specially applicable to velocipedes. As may
be seen in Figs. 5 and 6, the motor-shaft A
" isactuated by one piece, which comprises the

crank M, carrying the pedal, the piece G,

actuated in a speecial manner, and & plate C,
‘bearing the axle ¢ of three pinions D, which

latter engage, on the one hand, with an ex-

‘ternal crown E, having at its circumference
 teeth e, engaging with the chain of the bicy-
~ ele, and, on the other hand, with an infernal
. provided with a lateral projection
60 equal and parallel to the plate Cand having

~ . upon its circumference a groove devised to
receive the action of the brake b. Thewheel

wheel B,

" B is preferably mounted on balls upon the

65 with ball-recesses g g, of hard steel, secrewed

binder part of the hub G, suitably provided

ms; R

crown B with the shaft A by meansof a mech-

anism of any kind, but that it is sufficiently

supported between the pieces C B byitsrings B

1 p, which revolve freely upon rings n n of
the pinions D. Theselatter transmift the en-

‘ergy due to the resistance of the crown Eto
| the rings m m, which rest upon the circular L

hub B’ of the wheel B. This addition of the -
rings m n p on each side of thewheels BDE

has the advantage of assuring for the appa-

ratus a perfect stability in view of the fact -

115 . '.;*

“that the force exercised upon theteeth&'de' .

|

‘of these wheels is produced precisely in the

same plane normal to the axle A and passes
through the middle of the said apparatus, 80

mensions sufficiently small to be light and R
not prominent, a point which is very desir- . -

able for application to pedal-vehicles of all

kinds.. -

25 -t

- The apparaﬂus thus -conStructed operates
in the manner already indicated above. The |
wheel B beingloose upon theaxle A,if thesaid

‘axle be caused to revolve at the same time as B
all the three pinions D in the direction of the

arrow & the resistance of the chain acting

| upon the toothed crown E in the direction op-

together between these two pieces, as in most | posite to the arrow y will tend to cause the } : .
ball-bearingactionsnowinuse. Ontheother | pinions D to turn in the direction of the ar-

120 S
that the mechanism can be constructedof di- |
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eow z. It results from this t-hnt.'-_'_ the tooth-

 ‘wheel B will be wedged, by means of the

picees [, upon the axlo A, whorcupon the va-

o rious wheels of the apparatos will form a rigid
¢ whole acting as an ordinary pinion-wheel of |
| “If, on the contrary, the wheel Bbe |

a bieyele. cont ‘
hold fast Dy the application of the band b of

. the hand-brake, the pinions D (the axles of
" which continueto be impelled in the direction
qe of rotation ) will revolve upon the toothed

crown 1) and will take a motion of rotation
| upon thﬁlllselves in the same direction op-
nosed to z, 80 that the angular rotation trans-.
mitted by these pinions to the toothed crown

:5 I will be double that of the axle A. -

“What I claim is— = R
1. In an épicycloidal-gear train, a drive-
shaft, a ratchet-wheel fixed upon said shaft,
a pinion surrounding said ratchet-wheel, &

20 strap-brake engaging an extension of said |

“pinion, slidable wedge-pawls between sald
ratchet-wheol and said pinion, a planetary
~ Jdisk integral with said fixed ratchet-wheel,
~ planetary gears carried upon said disk and

~ In testimony whereof I have -Sign'ed' my .

| which _Tﬁ.esh_with said-. .p'i.nioln, a,n.d' n double- 25.'._' o
| toothed rim having two sets of teeth one of-

which engares with said planetary gearsand

“the other.with an endless chain, substantially S
-as deseribed. -~ - LT

ion, contact-rings upon cylindrical extensions

of said pinion adjacent.to the ends of tho

teeth, the circumference of which corresponds

to the pitch-circle, planctary gears engaging -~ " -
said pinion, similar-pitch contact-ringsupon 35 =

said gears, and a driven rim baving two sots

of teeth, the inner teeth of which engagesaid

planetary gears, and similar-pitch contact-
rings adjacent to said teeth within said rim,
substantially as described. - © 40

name to this specification in the presence of
two subscribing witnesses. o

P 10UIS LEON HECTOR GERARD.
'--._-'I'_TWitnésses.:' I S

- Louis TAULFER,
JACQUES CONDOMY.:
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2. In a planelary-gear train, a driving-pin- 30 R T
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