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' UNITED STATES

PATENT OFFICE.

JOHN RIDDELL, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL
ELECTRIC COMPANY, A CORPORATION OF NEW YORK.

SPEED-CHANGING DEVICE.

No. 844,748,

Specification of Letters Patent.

Patented Feb, 19, 1907.

Appliéa.tion filed July 9,1904. Serial Ne. 216,882,

To all whom it mai concern:

Be it known that I, Jomn RIDDELL, a citi-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Speed-Changing Devices,
of which the following is a specification.

This invention relates to variable-speed-
reversing mechanism for connecting a power
shaft or element with a driven shaft or ele-
ment; and its object is to provide an effi-
cient and simple piece of apparatus for this
purpose. .

The invention consists of two concentric
rotatable members, the outer or tubular one

~being preferably the power element, gearing
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connecting said members and comprising
two pulleys of variable diameters connected
by an endless belt, means for varying the
effective diameter of one pulley inversely as
the other, and epicyclic gearing connecting
both shafts with the driven element.

_ In the accompanying drawings, Figure 1
is a top plan view of one form of my variable-
speed mechanism. Fig. 2 is a longitudinal
section of the same. Fig. 3 is an enlarged
section of one of the expanding pulleys.
Fig. 4 is a face view of one portion of the
same. Fig. 5 is an end elevation of the
epicyclic gearing, and Fig. 6 shows a modi-
fied form of the mechanism.

'On a suitable foundation 1 are secured
two pillow-blocks 2 and 3, in which is jour-
naled a shaft 4. A sleeve 5 is rotatable on
the shaft and carries ‘a circular concentric
drum by which power is applied to said
sleeve. In Figs. 1 and 2 this drum-is the ro-
tatable field-magnet frame 6 of an electric
motor whose armature 7 is secured to the
shaft 4. Current is conveyed to the field-
coils 8 through the insulated brushes 9, suit-
ably supported on the foundation and bear-
ing on the collector-rings 10 on the sleeve 5,
the motor shown béing an induction-motor.
. The shaft 4 projects teyond the pillow-
block 3, and parallel with this part of it is a
covrnter-shaft 11, jourraled at ore end in the
pillow-block 3 and at the other end in a
standard 12.
pancirg pulley, which is composed of two
similar parts 13 14, 13’ 14/, oze fixed to the
shaft and the othér movable lergthwise
thereof. Iach half of each pulley has a sub-
stantially conical face comsisting of alter-

“of the other:

Secrred to each shaft is an ex--

ratirg ribs 15 and slots 16, all radial to the
shaft, the rils or each half fittizginto the slots
The result is that each pulley
has a circt mferextial V-shaped groove. The
depth of this groove, and cozsequently the
eflective diameter of the "pulley, can be
varied Ly slicirg the movable half of the
pulley toward or away from the other half.
The preferred mears for accomplishirg this
corsists in a screw 17 of lorg pitch, slidable
lergthwise in a certral lorgitudiral bore in
the shaft ard splired therein, so that it ro-
tates therewith. A lorg nut 18 ergages

‘with the rod and is provided at oxe end with
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a flange 18, which is held agairst the end of -

theshaft by avrion 19. Thenutis, however,
freely rotatable in the bore of the shaft and
can Le thrs rotated by a longitudizal move-
ment of the rod 17.  The. outer surface of
the nut is also cylindrical and is cut with
screw-threads of fine pitch. A segment-nut
20 is sectred to the hub of the movable half
of the expandirg pulley and projects throvgh
a lorgitudiral slot 21 in the shaft into en-
gagement with the exterral screw-threads on
the nut 18. It follows that a reciprocation
of the rod 17 with referer.ce to the shaft will
catse the nut 18 to rotate, and this in tvrn
will traverse the segment-aut 20 along the
slot 21 and effect an exparsion or contraction
of the pulley. At its ovter end the rod 17 is
jovrraled in a cross-head 22, which can be
reciprocated by ary stitable device, such as
a screw 22’, meshirg with a stationary nut
292 and havizg a handle 22° for rotating it.
In orcer that ore pulley may ke enlarged in
diameter while ‘the other oreis dimixished,

the right-hand half of oxe prlley and the

left-hand half of the other are the movable
portiors. '

The pulleys are connected by an endless

Lelt 23, preferably a triangular belt of pecul-
iar corstrvction, which forms the subject of
a separate application. The counter-shaft
11 is geared to the sleeve by the spur-gears
24 25, the latter keing preferably somewhat
larger than the other. To the opposite end
of the sleeve is secvred the gear-wheél 26
which meshes with two long piziozs 27,
carried by a yoke 28, rotatably mouvrted on
the shaft'4. The yoke also carries two other
piziors 29, meshirg with the long pizrions 27
and also with a smaller sptr-gear 30, sectred
to the shaft 4. The yoke also has a pinion
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31 conceiitric with the shaft and meshing
with a spur-gear 32 on the driven shaft—
such, for example, as the shaft 33 of a hoist-
ing-drum 34.

The operation of the invention is as fol-
lows: When current is supplied to the motor,
the armature and field-frame begin to re-
volve in opposite directions. The ratio of
rotation is governed by the relative effective
sizes of the expanding pulleys. If their di-
ameters are substantially the same as shown
n the drawings, the armature will make sev-
eral more rotations per minute than the
field-frame, because of the difference in the
diameters of the spur-gears 24 25. By mak-
ing the gears 30 and 26 of the same relative
difference as the gears 24 25 the yoke 28 will
remain stationary when the diameters of the
expanding pulleys are the same, so that no
movement will be imparted to the hoisting-
drum by the motor. If now one of the pul-
leys is enlarged and the other diminished in
effective diameter, the effect of the epicyclic
gearing will be to cause the yoke to revolve
in one direction or the other, depending on
which one of the expanding pulleys is en-
larged—that is to say, if the pulley 13 14 be
enlarged, so that the counter-shaft is driven
faster than the main shaft 4, and the speed of
the sleeve 5 and gear 26 is correspondingly
increased then the yoke 28 will revolve in the
same direction as said sleeve and. gear, and
vice versa. In other words, the yoke always
revolves in the same direction with that one
of the two gears 26 and 30 having the faster
peripheral speed; but since the travel of the
yoke is measured on the circumference of
that gear which moves the slower and since
they differ in diameter it follows that the
angular movement of the yoke in one direc-
tion is greater than it is in the other for the
same increment of change in size of the pul-
ley 13 14 from the medium size shown in the
drawings. This is a feature of especial im-
portance when the yoke is geared to a hoist-
Ing-dram 34, since the hoisting speeds and
{)ower can be varied considerably, while the
owering speeds do not need so much varia-
tion. :

It will thus be seen that my invention pro-
vides for reversing the direction of rotation

‘of a driven shaft, for driving it at varying

speeds in either direction and with a greater
range of variation in one direction than in
the other, and for stopping it without stop-
ping the driving-shaft or varying its speed.
The invention is thus of peculiar advantage
in machinery driven by an induction-motor
whose greatest efficiency is developed when
running at full speed.

The mechanism employed for expanding
and contracting the belt-pulleys is so de-
signed that the wedging action of the belt
which tends to force the halves of the pulleys
apart is sustained entirely by the shafts and

844,748 -

not by the rods 17, one half being secured di-
rectly to the shaft and the other half exerting
its thrust on the nut 18, whose flange is cou-
pled to the shaft by the union 19.

Fig. 6 shows the application of the inven-

 tion to a pair of belt-pulleys 35 36, the former

receiving power from any suitable source
and the latter transmitting it to a machine.
It will be seen that the pulley 35 takes the
place of the field-frame 6 in Figs. 1 and 2 and
that the pulley 36 acts on the yoke of the
epicyclic gear.  The pillow-blocks are invert-
ed to serve as shaft-hangers, and the screw
22" may be rotated by a sprocket and chain
37, if too high to be easily reached.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In combination, a power-driven shaft,
an oppositely power driven sleeve conceniric
therewith, means for regulating the relative
movements of said shafi and said sleeve gears
connected respectively to said shafs and
sleeve, and planetary gears operatively en-
gaging said gears.

2. In combination, a power-driven shaft,
an oppositely power driven sleeve concentric
therewith, a counter-shafi positively geared
to said sleeve, speed-changing means con-
necting said shafis, gears connected respec-
tively to said power-shafi and sleeve, and
planetary gears operatively engaging said
gears.

3. The combination with amain shaft, of
the armature of an induction-motor secured
thereto, a sleeve concentric with said shaft
carrying the rotatable field-magnet of said in-
duction-motor, a counter-shafi geared to said
sleeve, inversely-expansible pulleys on the
main shaft and counter-shafs, a belt connect-
ing said pulleys, a rotatable driven element,
and epicyclic gearing connecting said element
with the main shaft and the sleeve.

4. The combination with amain shaft, of

‘the armature of an induction-motor secured

thereto, a sleeve concentric with said shaft
and carrying the rotatable field magnet of
said motor, a counter-shaftparallel with said
sleeve, spur-gears connecting said sleeve and
counter-shaft, the gear on the sleeve being
the larger, expanding pulleys on said main
shaft and said counter-shaf, means for vary-
ing the effective diameters of said pulleys
inversely, a belt connecting said pulleys, a
driven element, and epicyclic gearing con-

‘necting said element and the main shaft and

sleeve and ccmprising two gears having the
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same ratio as the gears connecting the sleeve .

and the counter-shafs.
In witness whereof I have hereunto set my
hand this 8th day of July, 1904.

JOHN RIDDELL.

Witnesses: ,
Bexnsamin B. Huwr,
Hrren Orrorp.




