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To all whom it may concern: ]

Be it known that we, Wirris C. JoNES and
WiNFIELD 8. RoGERS, of Hamilton, Butler
county, Ohio, have invented certain new and
useful Improvements in Gearing, of which the
following is a specification.

This invention pertains to gearing adapted
for use in the transmission of rotary motion,
and it relates to an arrangement by which a
rotating shaft or pulley may have either its ve-
locity or direction of motion instantly changed.

Our invention will be readily understood
from the following deseription, taken in con-
nection with the accompanying drawings, in
which-— o : o

Figure 1 is & vertical section.of a mechan-
ism illustrating our improved gearing;. Fig.
2, a face view of the same with the shaft in
vertical transverse section, the view being re-
duced in seale; and Fig. 3, an elevation of a
head-stock of a lathe, partly vertical section,
illustrating an adaptation of our invention.

_ In the drawings, A indicates a shaft, here-
inafter denominated the ‘‘main shaft;” B,

25 journal-boxes supporting the same; C, a pul-

ley fitted to revolve fieely upon the main shaft;
D, a journal-bearing carried by the pulley and

. disposed parallel with the axis of the pulley a
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short distance radially therefrom, this bear-
ingbeing hereinafter referred to as the ‘‘planet-
bearing;” E, a shaftfitted to revolve freely in
the planet-bearing, and mentioned hereinaf-
ter as the ‘‘planet-shaft;”’ ¥, a pinion fast
upon one end of the planet-shaft; G, a pinion
fast upon the other end of the planet-shaft,
these pinions being hereinafter denominated
the ‘‘planet-pinionsy’ H, a pinion fast upon
the main shaft and meshing with planet-pin-
ion F,and hereinafter denominated the ‘‘shaft-
pinion;? J, a pinion meshing with planet-pin-
ion G and fitted to revolve freely upon the
main shaft, and fitted also, preferably, to have
a limited sliding motion upon the main shaft,
this pinion beinghereinafter denominated the
¢“loose-pinion;’’ XK, a clutch-eollar fast upon
the main shaft, and hereinafter denominated
the ‘‘shaft-clutch;’ L, a clutch fixed against
rotation,such fixture being effected in theillus-
tration by the clutch being attached to one of
the journal-boxes B, this clutch being herein-
after denominated the ‘‘fixed clutch;’ M, a

sleeve projection from the loose pinion, the
same being illustrated as provided with col-
lars, by means of which a shifting-lever may
serve in shifting the loose pinion endwise; and
N, clutches upon each end of the loose pinion
adapted to engage, respectively, the shaft-
cluteh and the fixed clutch.

Proposition one: Assume the loose pulley fo
be shifted to the left, thus clutching the loose
pinion to the shaft-clutech,and assnme that the
main shaft is free to revolve in its bearings
and that thepulley isbeingrevolved by power.
Itwill thenbe obvious that the pulley is simply
locked to the shaft and that the shaft will re-
volve with the pulley in the same direction
and at the same speed. The device, as thus
far assumed, would present merely the aspect
of a pulley fast upon a shaft. ' )

Proposition two: Assume the planet-pinions
to beof equal diameter, the main-shaft pinion
and loose pinion to be of equal diameter, and.
assume the loose pinion to be shifted to the
right, so its clutch engages the fixed clubeh,
and assume, as before, that the main shaft is
free to revolve in its bearings, and that the
pulley is being revolved ‘by power. Then it
is obviousthat the loose pinion cannot revolve;

. that during the revolution of the pulley the

planet-pinion (&, in revolving about the loose
pinion, will be revolved upon its axis; that the
planet - pinion F, revolving with the planet-
pinion ¢, will revolve in a similar manner

- about the shaft-pinion H; and that, conse-.

quently, the pulley will revolve without im-
parting rotation to the shaft. The device, as
thus far assumed, would present merely the as-
pect of a pulley revolving ireely upon a shaft.

. Proposition three: Assume, now, that the
pulley is held ‘stationary by any means; that
the main shaft is free to revolve in its bear-
ings; that the loose pinion is free from either
cluteh; that the loose pinion J hasa diameter
represented by one; that the planet-pinion G
has adiameter represented by two; that planet-
pinion F has a diameter represented by one,
and that shaft-pinion H has a diameter repre-
sented by two. Then, if the loose pinion M
be turned by the hand one revolution, the
planet-pinions will be given one half-revolu-
tion and the shaft-pinion H and the shaft will

be given one quarter-revolution. The gearing
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has served to transmiti rotary motion from the
pinion M to the main shaft ab a rate of speed
according to the proportioning of the pinions,

Proposition four: Assume, now, that the
loose pinion e shifted to'the right, so as to
be lield against rotation: by the fixed elutch,
assume the pinions to be of the proportions
Jjust noted, and assunie the main'shatt free to
revolve in its bearings and. the pulley to be
revolved by power. Then, as the pulley re-
volves, the planet-pinion G will have rotation
imparted to it at a'speed due'fo the propor-
tioning of pinions G and J, modified by the
The planet-pinion: I
will transmit rotary motion to the shaft-pinion
H and to the shaft at a speed due to the pro-
portioning of these pinions, modified by the
planetaryrevolution, Itappeared from prop-
osition:three, in'which the gearing was equal,
or unmodifying as to velocities, that the pulley
would revolve freely without imparting: mo-
tion of the shaft; but, under the present con-
ditions, the pitch:line of planet-pinion I¥ will
have a less ispeed of travel than the pitch-line
of pinion G. ' Consequently the planet-pinion
I, while revolving about: the shaft-pinien H,
will'drag the latter pinion forward in revolu-
tion; hence the device presents the aspect of
a'revolving pulley driving a shaft in the same
direction'at a:lower rate of speed.

Proposition five: Assume the conditions and
proportions of: proposition four, but that the
loose pinion is shifted tothe left to cluteh with
the shaft-clutch K. | Then, as in ‘proposition
one, theshaft will revolve with the pulleyin the
same direction and at the same rate of speed.

Practical application to change of velocity with-
out change of direction.—In the lathe illustrated
in Fig. 3 the pulley C takes the form of the or-
dinary cone-pulley of a lathe, and a suitable
leverserves in shifting the loose pinion. With
the loose pinion shifted to the left, the lathe-
spindle revolves at the speed of the cone and
in the same direction. The cone is shown as
having four steps, and, consequently, eight
changes of speed are available. The cone-di-
ameters and the proportion of pinions may be
so arranged as to yield a proper gradation of
the eight speeds, from the fastest to the slow-
est. Our improved gearing in such an appli-
cation takes the place of the usual back gear-
ing and furnishes a cheaper and more readily-
adjusted substitute.

Proposition six: Assume pinion J to havea
diameter represented by two, planet-pinion G
to have a diameter represented by one, planet-
pinion T to have a diameter represented by
two, and shaft-pinion H to have a diameter
represented by one. Assume the shaft free to
revolve in its bearing and the pulley to be
revolved by power. Then the pitch-line of
planet-pinion F will have a higher rate of
speed than the pitch-line of planet-pinion G,
and planet-pinion I' in revolving about the
shaft H, instead of dragging that pinion for-
ward in revolution, as in proposition four,will

urge that pinion backward in revolation, thus

causing the main shaft to revolve in a diree-

tion opposite to that in which the pulley re-
volves, and at a speed due to the proportion-
ing of the pinions, modified by the planetary
revolution.

Practical application of reversal of direction of
motion.—In the lathe illustrated in Fig. 3,with
tlie pinions proportioned as in proposition six,
when the loose pinion is shifted to the left the
lathe-spindle will ‘revolve with the cone and
at thespeed of the cone. . When the loose pin-
ion is shifted tothe right, the lathe-spindle will
revolve in a direction opposite to that of the
cone and at a speed: due to the proporfioning
of the gearing. Our improved gearing thus
takes the place of the reversing counter-shaft
employed inscrew-cutting lathes,and furnishes
a cheaper and: more readily-adjusted: substi-
tute.

Tt must be obvious, without demonstration,
that power may be applied for the rotation of
the shaft andjour improved gearing utilized
in modifying the: direction or veloeity of ro-
tation of the puilley. It mustbe obvious that
the pulley may e a toothed gear, in case mo-
tion is to be transmitted through gearing in-
stead of through belting.: - It must be obvious
that friction-clutehes. may be substituted for

| the lug-clutches shown in the drawings, such

clutches being well-knownequivalents of each
other.. It must be obvious that the entire ob-
ject of shifting the loose pinion endwise is to
enable that pinion to be clutched alternatively
to the shaft, so as to revolve with it, or to the
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fixed clutch, in order to be held against rota-

tion; and that any ‘other: well-known means
permitting this result would be the equivalent
of the sliding of the pinion. As an illustra-
tion, the pinion might not slide and the
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clutches K and L might slide into engagement -

with the pinion. The office of the clutchesis
to furnish locks to be used alternatively in lock-
ing the loose pinion either to the shaft or
against rolation.

We claim as our invention—

1. A shaft fitted for rotation, a pulley fitted
to revolve freely upon said shaft and pro-
vided with a planet-bearing, a planet-shaft
journaled in said bearing and provided with
a planet-pinion fast upon each end, a pinion
fast to the shaft and meshing with one of said
planet - pinions, a pinion fitted to revolve
loosely upon the shaft and engaging the other
of said planet- pinions, and two clutches
adapted alternatively to lock said pinion to
said shaft and to lock said pinion against ro-
tation, combined and arranged for operation
substantially as set forth.

2. A shaft fitted for rotation, a pulley fitted
to revolve freely upon said shaft and pro-
vided with a planet-bearing, a planet-shaft
journaled in said bearing and provided
a planet-pinion fast upon each end, a pini®?
fast to the shaft and engaging one of sai
planet-pinions, a clutch fixed to the shaft, &
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fixed elufch on the shaft, and a pinion fitted
to slide and rotate upon said shaft and engag-
ing the other of said planet-pinions, and hav-
ing clutches adapted for engagement with the
5 before-mentioned clutches, combined and ar-
ranged for operationsubstantially as set forth.
3. A shaft fitted for rotation, a cone-pulley
fitted for rotavion on said shaft and provided
with a planet-bearing, a planet-shaft journaled
10 in said bearing and provided with a planet-
pinion fixed to each end, a pinion fixed to the
shaft and engaging one of said planet-pinions,

-

a clutch fixed to the shaft, a fixed clutch upon
the shaft, and a pinion fitted to rotate and
slide npon said shaft and engaging the other 135
of said planet-pinions, and provided with
clutches adapted to engage the before-men- -
tioned clutches, combined and arranged for
operation substantially as set forth.
WILLIS C. JONES.
WINFIELD 8. ROGERS.
Witnesses:
J. W. SEE,
W. A. SEWARD.
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