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Patented April 11, 1908,

WILLIAM C. CONANT, OF ATLANTA, GEORGIA.

VARIABLE-SPEED GEARING.,

SPECIFICATION forining part of Letters Patent No. 787,080, dated April 11, 1905.
Application fiied May 9, 1904, Serial No. 207,083.

—— .

To all whom it may co..cern.

Be it known that I, WiLriay (. {CONANT, &,
citizen of the United States, residing at At-
lanta, in the county of Fulton and State of
{reorgia, have invented a new and usefyl Im-
provement 1 Variable - Speed Gearing, of
which the following is a specification.

This invention relates to Improvement in
the construction of transmission-gear mech-

to anism adapted to be interposed between more

especially driving and driven shafts and ad-
justable to vary the power and speed trans-
mitted through it to the driven shaft.

My object is to provide such a transmission-

15 gear mechanism of generally improved con-

struction, capable of ready adjustment to .

change the speed of the driven shaft through-
out a comparatively wide range with rela-
tion to the driving-shaftt and of ctfecting such

20 changes in a smooth and eradual manner

25

35 driving-bearing for an independently-revolu-

40 said drive-shaft.

50 direction contrary to that of the shatt

without jar.
it 1s further my object to embody my im-
provement in a compact, strong, and durable
device or construction. |
My invention is particularly well adapted

for use upon automobiles, as well as in other |

connections, where the prime mover, such as
a gas-engine or electric motor, runs at a con-
stant high speed of greatest efliciency and

30 drives the running-gear or the like at 2 re-

duced speed. In carrying out my invention
I prefer to providea drive-shaft or its equliv-
alent having a radially-adjustable crank or
eccentric cam surrounded by and forming a

ble power - transmitting or driving wheel.
Surrounding the said drivine-wheel is a ring
or shell having an inner conoidal driving-
whecl-engaging surface concentric with the
Theshell and driving-wheel
form engaging members which are main-
talned in constant surface-gripping contact
and so mounted with relation to each other
that one mayv be moved independently of the

45 other along: the plane of the center of rota-

tion of the said drive-shaft without relaxing
the surfaceengagement between them, where-
by in the rotation of the drive-shaft and 1t
crank the said deiving-wheel is rotated in the

—TTEE——————

driven shaft is in alinement with the drive-

- shaft and is rotated by and in the same direc-

tion as the said driving-wheel.

The variations in speed are produced at
will by adjusting the shell and driving-wheel
with relation toeach other along the line of
thie center of rotation of the shafts, the orip-

- ping  engagement between the wheel and

shell being always mairmrtained to prevent slip
betweenthem. Improved meansare provided
for maintaining the desired oripping contact.
between the said engaging members, com-
prising in the present embodiment ot my in-
vention an annular series of longitudinally-
extending relatively flarine teeth on the inner
frusto-conic surface of the shell and an an-
nular series of radially-yielding teeth upon
thedriving-wheel. Animproved driving con-
nection is provided between the said drivine-
wheel and the driven shaft, and means al<o
ot 1mproved construction are  provided for
automatically balancing the adjustable crank
and driving-wheel in any adjusted position
along the drive-shaft.

In the construction shown in the accom-
| anying drawings the drive-shatt and shell
are moved longitudinally with relation to the
sald driving-wheel and driven shaft to pro-
duce the the changes of adjustment for speed
variations.

Referring to the drawings, Figure 1 is a
broken vertical longitudinal section through
the variable-speed gearing; Fig. 2. a section

on line 2 in Fig. 1 with parts broken AWAY ]

Flig. 3, a section taken on line 3 in Fig. 1 with
the cap or casing at that part removed: g

60

05

FAS,

75

80

4, a broken sectional view, the section being -

taken on an irregular line 4 4 in Fio. 1 and
viewed in the direction of the arrows; Fig. 3,
a plan section taken online 5 in Fig. 1; Fig. 6,
an enlarged broken plan view of the periphery
of the driving-wheel; Fig. 7, a still further
enlarged broken section taken on line 7in Kig.
6; Kig. 8, an enlarged broke perspective sec-
tional view of the drive-shaft, the section be-
ing taken at line 8 in Fig. 1; Fio. 9. a face
view of a disk secured to a head forming the
inner end of the driven shaft: Fie. 10, a face

- view of the head or inner end of the Jdriven
The « shaft; Fig. 11, a diagrammatic view illustrat-
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- shaft K.
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conoidal surface.

5 erates as a crank or eccentric cain.

£

ing the operation of the driving-ring in driv-
ing the disk shown in Fig. 9 with the head
shown in Fig. 10 and the driven shaft; and
Fig. 12, a view in elevation, on a reduced scale,
of the variable-speed gearing device.

A means of supporting and adjusting the

variable-speed device is indicated for purposes !
- of the teeth of the shell.
- drive-shafttareshifted longitudinally by means

of illustration by dotted lines 1n Fig. 12.
Aisabasecarryinga pillow-block ¢ and hav-
ing guide-flanges 4, on which a block B slides
lonmtudmalls , being moved by a screw .
. C 18 a shell or casing'which 1s shown in Fig.

]2 to be integral with the block B. The Said
shell has a frusto-conic inner surface formed

with teeth . On the end of the shell i1sa
journal-bearing ¢, through which extends the
drive-shaft D, and the teeth  extend longi-
tudinally of the shell. Thus the apexes of the
teeth « are not parallel with each other, but
converge toward the apex of the cone ot the
The connection at f be-
tween the drive-shaft and shell is such that
the shaft rotates freely in the bearing, but
moveslongitudinally with theshell. Fastened
to the large end of the shell Cisa cap orshell
member C’, forming a bearing at ¢ for a driven
As shown 1n Fig. 12, the driven
shaft K rotates in the pillow-block «, but is
held therein against longitudinal movement.
Within the body portion C of the shell the
shaft DD issquared. Thissquared portion /4 1s
provided on opposite sides with feathers ¢ ¢,
extending 1n an inclined direction, as shown
in Figs. 1 and 8. The angle of the feathers ¢

with reference to the center of rotation of the

drive-shaft is the same as that of the toothed
conoldal surface of the shell. On the other
faces of the squared portions /4 of the shaft
are gulde-surfaces £, paralle] with each other
and of the same pitch with reference to the
center of rotation as the feathers 7, but in a
plane at right angles thereto. Surrounding
the shaft D) is a radially-adjustable block I,
which when not concentrie with the shaft op-
It is pro-
vided with an opening / through it, formed
with guide-grooves titting the feathers ¢ of
the drive-shaft. The connection between the
shatt and crank F is such that the shaft turns
the erank, but may be moved longitudinally
through 1t, and in such movement guldes the
crank at its most eccentric side parallel with
the adjacent surface of the conoidal shell.
The crank F is formed in its periphery with
recesses s/, 1n which are journaled rollers 7

- on bearing-pins 7.

6o

05 tended position by springs £ and having outer i is held tightly by the head 15.

(r 1s a driving-wheel provided in its inner
circumferential face with an annular recess ¢,
info which the rollers 2 extend to form an
antifriction-bearing around which the wheel
rotates. The wheel (+ is formed i 1n its periph-

eral bell- slmped or conical face with an an- |

nular series of sockets /-, containing radially-
movable plunger-teeth s, held normal]y 1n ex-

787,080

edges parallel with said face. The wheel =
rotates freely upon the rollers », eccentricaily
with relation to the drive-shatt, and thus gy-
rates with its most eccentric point or part at
all times close to the toothed surface of the
shell, whereby one or more of its teeth will
extend in engaging contact with one or more

- When the shell and

of the screw ¢, the shaft in sliding through the

crank K moves the latter by means of the

feathers / radially toward or away from the

center of rotation of the shaft in 2 manner to
maintain the most eccentric point of the driv-

ing-wheel ( at the same distance at all times
from the conoidal surface of the shell.

H isa radially-adjustable counterweight for
the erank F and eccentric wheel (. It com-

prises 2 block having a rectangular opening
At opposite sides of the open-

w through it. ,
ing +» are inward-projecting splines «, which
engage grooves ¥ in two projecting flanges =
on the adjacent face of the crank I¥. Passing
through opposite ends of the counterweight
H are adjusting-screws 13, which at their in-
ner ends engage the parallel surfaces 4 on the
shaft D. The ends of the screws are in slid-
ing contact with the surfaces 4, and in the
movement of the shaft and shell i in the longi-
tudinal direction the counterweight 1s shid
radially inward or outward In the direction
contrary to the radial movement of the crank
and eccentric wheel. Thus as the said crank
and wheel are shifted toward the center of ro-
tation of the shaft the counterweight is also
shifted toward the center of rotation, and vice
versa. It will be seen, therefore, that what-
ever the adjustment of the eccentric with ref-
erence to the drive-shaft it will be counter-

balanced at all times by the counterweight H.

15 is a disk-shaped head integral with the
driven shaft K. It is provided 1n its inner
face with four shallow circular recesses or
clearance-spaces 16, surrounded by annular

ribs or tongues 17, as shown in Figs. 1 and

10. Fitting against the head 15 is a disk 18,
provided with- four circular openings 19
through it registering with the recesses 16 in
the lead 15. The disk 18 fits flat against the
face of the disk or head 15, and around the
openings 19 are central narrow ribs 20, flanked
by annular recesses around the openings 19.
The circumferential walls of the recesses near-
est the head 17 form annular bearing-surfaces
91, and the circumferential walls of the other
recesses form annular bearing-surfaces 22.
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On the wheel G are four bearing-sockets 23,

in which are fastened four short shafts 24, ex-
tending through the openings 19 in the disk
18. Journaled on the shafts 24 are rollers 25,
in contact with the annular surfaces 22, and
rollers 26, in contact with the annular surfaces
21. KEach pair of rollers 25 26 loosely em-
braces the respective rib 20, and the disk 13
Thus there
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1s no material relative longitudinal play be-

tween the head 15, wheel (3, and intermediate
parts. |

In the turning of the drive-shaft D the !

crank ¥ turning upon the center of rotation

of the drive-shaft swings the driving wheel

or member ( around the same center, while
the wheel is maintained in engagement with
the conoidal surface of the other member or
shell C. The wheel is thus given angular
movement around the crank ¥ at a compara-
tively slow speed in the direction opposite the
direction of rotation of the drive-shaft. The
rollers 25 26 engaging the surfaces 929 91

turn the disk 18, and consequently the head

15 and shaft E, in the same direction as the
driving-wheel G, the curve or path of move-
ment of the rollers 25 26 in the openings 19
while driving the said disk and head being a
hypocycloid, as indicated for purposes of
ilustration in the diagram Fig. 11. The
driving engagement between the driving-
wheel and driven. shaft is such that in the
revolutions of the said wheel at least one pair
of rollers 25 26 will at all times be in driving
contact with surfaces 22 21, and the driving

1s performed smoothly and with a minimum

amount of friction. |

According to the construction of my inven-
tion, as illustrated in Fig. 1, the drive-shaft
and shell may be shifted to the left from the
position shown until the drive-wheel 3 is ad-
Justed to a position concentric with the drive-
shaft, the figures showing the wheel in the PO-
sition of greatest eccentricity. The teeth s
may be sufficiently numerous to cause at least
one thereof to be engaged by s tooth d in
driving relation without slip or with but a
very, slight slip while in any position of ad-
Justment. - Those teeth $, which cannot enter
to the full extent the serrations d are more
or less retracted against their springs by the

pressure in the radial direction of the serrated
surface of the shell. ' |

In the movement of the shell O and cap C’
the latter slides readily along the driven
shatt, and the said shaft has a bore 27, in
which the cylindrical part of the shaft D be-
yond the squared portion A4 may slide and ro-
tate. In the end portion of the driven shaft
the bore is enlarged, as indicated at 28, to
surround the path ef rotation of the splines
or feathers 2 on the squared portion of the
shaft, which in adjustments for speed vari-
ations may slide into said enlargement.

The drawings show the member or wheel
(= 1n the position of greatest eccen tricity with
relation to the drive-shaft and member or shell

C, in which position the diameter of the wheel

( is approximately four-fifths that of the sur-
tace of the shell which it engages. Move-
ment of the block or crank counter clock-
wise cayses the wheel G to be moved bodily
counter clockwise at the speed of the crank

¢5 and owing to its engagement with the shell

to be given angular movement clockwise at a

- speed, in this adjustment, approximating one-

fourth that of the crank and drive-shaft. Thus
In the construction shown the members when
adjusted as illustrated will cause the driven

shaft to rotate once clockwise with approxi-

mately every four rotations counter clockwise

of the drive-shaft. As the drive-shaft and

shell are shifted toward the left in Fig. 1 the
eccentricity of the wheel G and diamater of
the shell-surface engaged thereby diminish
proportionately, with proportionate decrease
in relative angular movement and consequent,
Increase of torque of the wheel (+ and driven
shaft. Thisshifting movement May progress
until the wheel G is concentric with the drive-
shatt and shell, at which time turning of the
drive-shatt will turn the block F in the wheel
G without imparting any motion to the lut-

~ter or consequently to the shaft E. By shift-

ing the drive-shaft and shell from the last-
named position and in the direction contrary
to that stated the shaft E may be started at
very slow speed and the speed then increased
as desired.

The gist of my invention lies in providing
a variable-speed gearing formed with a pair
of engaging members, one or both of which
rotates, one said member of relatively small
diameter engaging the other said member of
relatively larger diameter, and means for
changing the relative engaging diameters of
the members while maintaining positive driv-
Ing engagement between them. Mere fric-
tional engagement between the members
would not effect the positive driving engage-
ment desired. The drawings show but one
embodiment of my improvements where a
comparatively short range of power and speed
variation is provided for. Of course the shell
or 1ts equivalent may be of any desired length
and 1ts conoidal surface of any desired pitch
with reference to the drive-shaft’s center of

rotation, other parts of the mechanism being

constructed to correspond. T'hus the range
ot adjustment for speed variations may be

greatly Increased. -
While I have alluded to the shaft ID as the

““drive-shaft,” the power may be applied to
the shaft K to drive the shaft D through the
variable-speed gearing.

It will be obvious that a change in construc-

tion employing a driving wheel or drum with
an elongated conoidal engaging face and a

surrounding stationary short-faced toothed
ring in lieu of the shell would together con-
stitute a mere reversal and equivalent of the
construction shown. This would also be the
case 1f the surrounding ring or shell were
provided with yielding teeth instead of or as
well as the drive-wheel. If desired, the shell
and shaft D may be held against longitudinal
movement, and adjustments for speed varia-
tions brought about by shifting the driven
wheel and attendant parts, and various other
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changes may be made in details of construc-
tion without departing from the spirit of my
invention-as defined by the claims.

Whatl claimas new, and desire to secure by
Lietters Patent, is—

1. The combination with drn"mg and driven
bodies, of variable-speed gearing interposed
between them, having toothed engaging mems-
bers one of which mesheswith and rolls upon
the other and 1s operatively connected with
both of said bodies, the members being ad-
justable one with relationtothe other to grad-
ually change the relative diameters of their
meshing surfaces.

2. The combination with driving and driven
bodies, of variable-speed gearing interposed
between them having toothed engaging men-
bers one of which moves as a planet-wheel
meshing with and rolling against the other,
the members being adjustable one with rela-
tion to the other to gradually change the rela-

tive diameters of their toothed engaging sur--

faces.
3. In a variable-speed gearing, the combi-
nation of an internally-toothed ring forming

one of a pair of engaging members, a rotary |

toothed wheel having an eccentrically-moving
axis within the said ring and forming the other
engaging member, the toothed engaging face
of one member being conoidal and longer than

- the toothed engaging part of the other mem-

. 35
40
45
50
55

60

ber, and means for moving one of said mem-
bers longitudinally with relation to the other
while maintaining them in mesh. |

4. In a variable-speed gearing, the COIIlbI-
nation of a ring forming one of a pair of
engaging members and having an internal
toothed frustc-conical engaging face,a toothed
rotary wheel having an eccentrically-moving
axis within said ring and forming the other
engaging member, and means for moving one
of sald members longitudinally with relation
to the other while maintaining them in mesh.

5 In a variable-speed gearing, the combi-

nation of an internally-toothed ring forming
one of a pair of engaging membeéts, a pe-

ripherally-toothed rotary wheel eccentrlcally,
~mounted within said ring and forming the

other engaging member, the engaging face of
one of said members being conoidal and longer
than the engaging part of the other member,
and means for moving one of sald members
longitudinally with ralation to the other,while
maintaining them in driving enﬂ‘atrement

6. In a variable-speed gearing, ‘the combi-
nation of an internally-toothed ring forming

one of a pair of engaging members, a pe-
ripherally-toothed rotary wheel eccentrically

mounted within said ring and forming the
other engaging member the teeth of one mem-

ber being radially yielding and the engaging

face of one member being conoidal and longer
than the engaging part of the other member,
and means for moving one of said members

78,080

longitudinally with relation to the other while
maintaining them in driving engagement.

- 7. In a variable-speed gearing, the comb:-
nation of a ring having an internal conoidal

surface provided with longitudinally-extend-

ing teeth and forming one of a pair of engag-
ing members, a rotary wheel having periph-
eral radially-yielding teeth and eccentrically
mounted within said ring and forming the
other engaging member, and means for mov-
ing one of said members longitudinally with

relation to the other while maintaining them

1n driving engagement.
8. In a variable-speed gearing, the combi-

nation of an internally-toothed ring forming

one of a pair of engaging memkers, a periph-
erally --toothed rotary wheel eccentrically
mounted within said ring and forming the
other engaging member, the teeth of onemems-
ber being radially yielding, the teeth of the
other member being of ratchet form and the
engaging face of one member being conoidal,
and means for moving one of said membma
longitudinally with relation to the other while
maintaining them in driving engagement.

9. In a variable-speed gearing, the combi-
nation of a rotary shaft, engaging members
comprising an internally-toothed ring and a
toothed wheel eccentrically and rotatably
mounted on said shaft within and meshing
with the ring, one of said members having a
conoidal engaging surface longer thanthe en-
gaging part of the other me_mber, means for
moving one of said members longitudimally
with relation to the other while maintaining
their engagement, and a second shaft opera-
tively connected with said wheel.

10. In a variable-speed gearing, the combi-
nation of a rotary shaft, engaging members
comprising a ring and an independently-ro-
tating wheel eccentrically mounted on said
shaft within the ring, one of said members
having a conoida,l engaging surface longer
than the engaging part of the other member
means for moving one of sald engaging mem-
bers longitudinally with relation to the other
while maintaining their engagemient, means
for preventmg angular slip of the driving-
wheel] against the ring, and a second shaft op-
eratively connected with said wheel. |

11. In a variable-speed gearing, the combi-
nation of a rotary shaftt, a radially-adjustable
peripherally-toothed eccentric wheel loosely
journaled about said shatt, a non-rotatable in-
ternally-toothed ring about said wheel, said
wheel and ring forming engaging members

relatively adjustable longitudinally, one mem-

ber being longer than the other and having a
eonoidal engaging surface and the teeth of one
member being radially yvielding, a second ro-
tary shaft and a connection between sald ec-
centric wheel and said second shaft.

12. In combination with drivingand driven

shafts, a variable-speed gearing havi ing an ec-
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787,080 D

centric toothed whee] operatively connected | to the other and at the same time sliding the
with one of said shafts and mounted on the | said cam and counterbalance u pon sald guides,
other of said shafts to rotate independently substantially as and for the purpose set forth.
thereon and forming one of a pair of mesh- 16. "The combination with driving and driven
Ing members, an internally-toothed ring about | bodies, of varlable-speed gearing interpesed 70
sald wheel forming the other member, the | between them having engaging members one
toothed engaging face of one member being | of which moves as g planet - wheel rolling
conoldal and longer than the engaging part of | against the other, the menibers being adjust-
the other member, and means forshifting one | able one with relation to the other to gradu-
of sald members longitudinally of the other ally change the relative diameters of thelren- 75
while maintaining them in mesh. caging surfaces, and a drivine connection be-
13. Incombination with riving and driven | tween one of the said bodies and the said roll-
shafts, a variable-speed gearing having a ra- | ing member, comprising a disk on the one hay- |
dhally-adjustable eccentric wheel operatively | ingo a plurality of eircular bearing-openings,
connected with one of said shafts and mount.- and rollers on the other of smaller Jdiameter So
ed on the other said shaft to rotate independ- | than said openings and engagine the same.
ently thereon and forming one of a pair of 17. "The combination with drivinganddriven
engaging members, a ring about said wheel bodies, of variable-speed gearing interposed
forming thé other of said members; the en- | between them having engaging members one
gaging face of one member being conoidal and | of which moves as a planet - wheel rolline 83
longer than the engaging part of the other against the other, the members bheing adjust-
member, an adjustable counterbalance for said | able one with relation to the other to eradu-
eccentric wheel, means for shiftine one of said ally change the relative diamoters of their en-
members longitudinally of the other while | gaging surfaces, and a driving connection be-

maintaining the engagement hetweoen them, | tween one of the said bodies and the said roll- go
and means for shifting the counterbalance, ingmember,conmrisingadisl{ on the said body
substantially as and for the purposc set forth. | having a plurality of circular bearing-open-
14. Ina variable-speed gearing, the combi- | ings, and rollers on the said rolline member
nation of a rotary shaft. a shell having an in- | of smaller diameter than said openings and en-
ternal conoidal surtace, about and concentric | gaging the same. 95

with said shaft, provided with longitudinally- 18. In a power-transmitting gear, the com-
extending teeth and forming one of a pair of | bination ot a gear member free to rotate upon
engaging members, an inclined guide on the | its own axis and also to gyrate, sald gear mem-
said shaft at the same piteh as the conoldal | ber having a toothed contact-surface, a non-
surface of the shell, a cam slidably mounted | revoluble member provided with a toothed 100
on sald guide, an eccentric drive-wheel, form- contact-surface of substantially conieal shape

ing the other engaging member, journaled on engaged. by said contactrsurface of said oear
sald cam and provided with peripheral radi- | member. means for shifting the general posi-

- ally-yielding teeth engaging said longitudi- | tion of sald non-revoluble member relatively
nally-extending teeth. a second shaft, a driv- | to said gear menber, and mechanism connect- 103
Ing connection between said drive-wheel and | ed with said gear member for transmitting
second shaft, and means for moving one of | power to or from the same.

said members longitudinally with relation to 19. In a power-transmitting gear, the com-

the other and at the sanje time sliding the cam | bination of a driving member and a driven
upon said guide, substantially as and for the member connected in operative engagement 11o
purpose set forth. | with each other by means of toothed, mesh-

15. In a variable-speed geariny, the combi- ing,changeable-diameter contact-su rfaces,one
nation of a rotary shaft, a shell having an in- | of said members having a gyratory movement
ternal conoidal surface about and concentric | and also a rotary movement, the other of said
with said shaft, provided with longitudinally- | members being acted upon in response to said T 15
extending teeth and forming one of y pair of | gyratory movement, and means for shifting
engaging members, inelined guides on thesaid | one of said members bodily in relation to the
shaft at the same pitch as the conoidal sur- | other. ~
tace of the shell but at right angles to each 20. In a power-transmitting gear, the com-
~other, a cam slidably mounted on one of said | bination of a gear member free to rotate upon 120
guides, an eccentric drive-wheel forming the | its own axisand also to gyrate, said gear mem-
other engaging member, journaled on said | ber having a toothed contact-surface, a non-
cam and provided with peripheral radially- | revolible member provided with a tootled
yielding teeth engaging said longitudinally- | contact-surface of substantially conical shape
extending teeth, an adjustable counterbalance | engaged by said contact-surface of said gear 1253
for the cam and eccentric shidably mounted menmber, means for bodily shifting one of said
on the other of said guides, a second shaft, a | members with relation to the other while main-
driving connection between said drive-wheel | taining them in mesh, and mechanism connect-
and second shaft, and means for moving one | ed with said gear member for transmitting
of said members longitudinally with relation power to or from the same. [30
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21. In a power-transmitting gear, the com-
bhination of a toothed gear member, means for
actuating said gear member so as to cause the
same ta gyrate, toothed mechanism meshing
with sald gear member in its gyrations for
the purpose of causing said gear member to
rotate upon its own axis at a speed independ-
ent, of said gyvrations, rotary mechanism con-
nected with said gear member and having a
positive motion in accordance with the rota-
tion thereof, and mechanism controllable at

will for shifting the position of said gear |

member relatively to said mechanism engaged
thereby, for the purpose of varying the rela-
tive speed therebetween.

22. In a power-transmitting gear, the com-
hination of a gear member free to rotate upon
its own axis and also to gyrate, sald gear mem-
ber having a toothed contact-surface, a sec-
ond member having a toothed contact-surface
meshing with that of said gear member and
adapted to coact therewith for changing the
speed thereof according to the positions of
said gear member and said second member
relatively to each other, means for transmit-
ting power to or from said gear member, and
mechanism for controlling the positions of
said gear member and sald second member
relatively to each other. *

23. In a power-transmitting gear, the com-
bination of a gear member free to rotate upon
its own axis and also to gyrate,said gear mem-
ber having a toothed contact-surface, a second
member having a toothed contact - surface
meshing with said contact-surface of sald gear

member and adapted to coact therewith for |

changing the speed thereof according to the

positions of said gear member and said second !

- 487,080

member relatively.to each other, means for
transmitting power to or from said gear mem-
ber, and mechanism controllable at will for
shifting said gear member bodily in relation
to sald second member.

24. In a power-transmitting gear, the com-
bination of a gear member free to rotate upon
its own axis and also to gyrate, said gear mem-
ber having a toothed contact-surface, a sec-

meshing with sald contact-surface of said gear
member and adapted to coact therewith for
changing the speed thereof according to the
positions of said gear member and satd sece-
ond member relatively to each other, means
for transmitting power to or from said gear

member, and shifting mechanism connected

with both said gear member and with said
second member and controllable at will for
shifting the same relatively to each other.
25. In a power-transmitting gear, the com-
bination of a gear member free to rotate upon

its own axis and also to gyrate,said gear mem-

ber having a toothed contact-surface, a sec-
ond member having a toothed contact -sur-

40
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' ond member having a toothed contact-surface

5C

55

60

face meshing with said contact-surface of said -

oear member, thereby causing said gear mem-

ber to rotate as aforesald upon 1ifs own axis,

a shaft connected with said gear member for
transmitting power to or from the same, and
another shaft connected with said last-men-
tioned shaft and having a rotary movement

corresponding to the gyratory movement of -

said gear member.
WILLIAM C. CONANT.
In presence of— |
Harry W. ANDERSON,
HAarrYy LEeSLIE WALHER.
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