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UNITED STATES

Patented February 9, 1904.

PATENT OFFICE.

GEORGE WESTINGHOUSE, OF PITTSBURG, PENNSYLVANIA.

GEARING.

SPECIFICATION forming part of Letters Patent No. V51,588, dated February 9, 1904.

Application filed April 29, 1897, Serial No. 634,468,

(No medel,)

To all whom it may conceri:
Beitknownthatl, GEORGE W ESTINGHOUSE,
a citizen of the United States, residing at Pitts-
burg, in the county ot A]leﬂheny and State of
Pennsylvania, have invented or discovered a
certain new and useful Improvement in Gear-

ing, of which iImprovement the following is a
specification.

The object of my invention is to provide an
improvement in motion-transmitting gearing;
and to this end 1t consists of means for adjust-
ably supporting the rotating member of a mo-
tor and its shaft in such manner as to per-
mit the rotation of these parts at a very high
velocity with a minimum of friction and Wlt gl
a Cap‘lblllt‘;’ of adjustment which 1s essential
at such very high velocities and also to adapt

said rotating member and 1ts shaft to be con-
nected for operation with other parts operat-
Ing at a lower velocity.

The mprovement ‘claimed is hereinatter
fully set forth.

In the accompanying drawings, which ilius-
trate an application of my invention, Figure
1 1s a sicde elevation of a motor embodying my
improvement; Fig. 2, a vertical Jongitudinal

section through the same; Fig. 3, a section on

the line = # of Fig. 2, and Fig. 4 a section on
the line v v of Fig. 2.

In the construction shown in the. drawings
the casing of the motor is made in two parts

1 and 2, secured together and inclosing a cen-
tral chamber, 1n which the rotating member
or disk 5 is fitted. The disk 5 is mounted on
a shaft 6, with a yielding connection between
the shaft and disk, and the shaft 6 passes
through openings in the casing on each side
of the disk, which openings, as shown in the
drawings, are provided with tubular bushings
12.  The shatt 6 projects at each end beyond
the bushing 12 and is connected at one end to
a shaft 13, “which has a socket 14 formed in
one end to receive the end of the shaft 6. The
two shafts 6 and 13 may be connected soas to
turn together by means of a spline, as shown,
or in any other suitable manner.

The shaft 13 carries a pinion 15, the teeth
of which engage with the teeth on three gear-
wheels 16, 17, and 18, which are placed at

ancd which operate as planet-wheels. These
three cgear-wheels are journaled to rotate on
pIns 93 24, and 25, fixed at one end on adisk
19, mounted on the end of a shaft 20, and fit-
tinﬁ' at their opposite endsina ring 47, which
rotates on a hub or bearing 48, tor ‘med on the
head 32, and their teeth engage with the teeth
formed on a stationary ring 21 fitted 1nside
ot the stationary casing 22 the whole form-
Ing an epicyclic gear.

On each side of the teeth formed on the

wheels 16, 17, and 18 and on the pinion 15
the rims of these wheels and the shaft 13 are

‘provided with cylindrical surfaces without

teeth, and the diameter of these cylindrical
portions 1s equal to the diameter of the pitch-
circles of the toothed portions, so that these

cylindrical portions 26, 27, and 28 on the

wheels engage with the eylindrical portions
29 on theshatt13. Oneach side of the toothed
ring 21 a tapered ring 30 1s fitted in the cas-
ing 22 and 1s provided with cylindrical sur-
faces 31 the diameter of the pitch-cirele of
the teeth on the ring 21, so that the cylin-
drical surfaces 26, 27, and 28 on the wheels
16, 17, and 18 may engage with and roll on
the surfaces 31. The rings 30 may be cut or
split diagonally in the manner of the packing-
ring ot a piston to permit of adjustment by
forcing the rings into the tapered portion of
the casing. The cylindrical casing 29 is pro-
vided with bonnets or heads 32 and 33, having

extensions 34 and 35, provided with openings

through which the shafts 6, 13, and 20 ex-
tend. It will be seen -that by means of this
construction the shaft 6 1s connected with the
shaft 20 by means of an epicyclic reducing-
oear, wdich will operate to convert the high
speed of the shaft 6 into a lower speed at the
shaft 20, where it may be utilized to operate
2 machine or mechanism, and the cylindrical
surfaces 26, 27, and 28 of the wheels 16, 17,
and 18, roiling on the cylindrical surfaces 31
of the rings 30 and engaging with the cylin-
drical surfaces on the shaft 13, form a roller-
bearing for the shafts 13 and 6.

The opposite end of the shatt 6 extends into
a casing 39 and engages with three rollers or
wheels without teeth 36, 37, and 38, which

equal distances apart around the pinion 15 i are journaled, by means of pins 42, 43, and 44,
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on a disk 40 and engage with and roll on a
tapered ring 41, fitted in the casing 39. The
disk 40 is secured to a cylindrical exten-
sion 49, which rotates therewith at a lower
speed than the shaft 6 and which may be
utilized in the same manner as the shaft 20 to

- operate other moving parts of machinery.
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In the construction shown the part 40 forms
a rotating part of a governor for controlling
the speed of the motor.

A collar 7, which may be shrunk on or
otherwise ﬁxed to the shaft 6 or formed in-
tegral therewith, has a reduced portion or
hub 45, formed on one end, which extends
through the central opening in the disk 5, and
a collar 8 is clamped 1n place by a nut 9
acainst the end of the hub 45 on the collar 7.
The central portion of the disk 5 is reduced
to a thickness which is somewhat less than

the length of the hub on the collar 7, so that

the cir cular oroove 1nto which the disk 1s
fitted between the collar 8 and the shoulder
on the collar 7 is large enough to permit a
slight lateral movement of the dish, and the
central opening through the disk is sufficiently
larger than the hub on the collar 7 to permit

a, shﬂ‘ht movement of the disk transversely to
the Shﬂfi:.

A series of steel pins 46 are tightly fitted in

the disk 5 at equal distances apart around the
shaft 6 and project into tapered openings in
the collar 7. These pins may fit neatly in the

‘small ends of the tapered openings when their

other ends are fitted tightly in the disk, or, it
preferred, one end of the pins may be mov-

ably ﬁtted in the disk and the opposite ends

tightly fitted in the outer ends of the tapered
openings in the collar. The pins 46 form a
spring connection between the disk and the
shaft, which permits a slightlateral movement
of the disk and also permits transverse move-
ment relatively to the shatt. The shaft 6 1s
Ioosely fitted in the bushing 12 without bear-

ing thereon or being supported thereby and
18 supported entlrely by the roller-bearing at
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each end.
omitted, 1f desired.

The rims of the wheels 36, 37, and 38 and of
the wheels 16, 17, and 18 may be made suffi-
ciently thin to make them somewhat flexible,

The bushings 12 may therefore be

so as to permit them to yield slightly to lat-

eral displacement of the shaft or to any slight
movement of the shatt out of line.

It will be seen that with my construction
not only the disk 5 and shaft 6 are supported
in roller-bearings, but also the shaft 20 and
the cylindrical extension 49, and therefore
these members 20 and 49 need not be support-
ed by bearings outside of the disks 19 and 40.

I claim as my invention and desire to secure
by Lefters Patent—

1. The combination with a motor-shaft, ot
a combined roller-bearing and speed-changlno'
oearing for supporting the shaft and transmit-
ting its motion to a machine or mechanism.

9. The combination with a motor-shaft, of
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a combined flexible roller-bearing and speed- |

changing gearing for supporting the shaft and
transmitting 1ts mothn to a machine or mech-
an1si.

8. The combination with a motor-shaft, of
a driven shaft, and a combined roller-bearing
and gear mechanism for transmitting motion
from the driving to the driven shaft and for
supporting both shatts.

4. The combination with a motor-shaft, of

a driven shaft and an eplcyclic gear connect-
ing the shafts and forming a combmed bear-
ing and transmission dewce

3. The combination with a motor-shatt, of
a power-transmitting shaft and a combmed
speed-changing gearing and roller-bearing for
connecting and supporting both shafts.

Intestimony whereof 1 have hereuntosetmy

- hand.

GEO. WESTINGHOUSE.

Witnesses:
J. SNowDEN BELL,
E. W. NEwELL.
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