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To all whom ?,?5 mc:e,y CONCErTL:

Be it known that I, LouIs DUNCAN, a citizen
of the United States, residing at Baltimore, in

-the State of Maryland, have mvented certain

new and useful Improvements in Hydraulic
Variable-Speed Gears; and I doherebydeclare
the following to be a full, clear, and exact de-
scription of the 1nvent10n such as will enable
others skilled in the art to which it appertains
to make and use the same.

My invention relatesto certain attachments
to hydraulie motors; and it has for its object

- the providing of a variable- speed D*eal for
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- pairs, as shown 1n Figs. 6 and?.

transmission of power.

Referenceis had tothe accompan} ing draw-
ings, wherein the same paats are 11?1(110&136(1 by
the same letters.

Figure 1 represents a vertical longitudinal
section of a rotary pump driving a motor of

variable eccentricity, both mounted on a car-
Fig. 2 represents another form of the
‘same devwe mounted on any suitable driv- |

axle.

ing-shaft. TFig. 3 represents a vertical sec-
tion of the motor shown in Fig. 2 along the
line y y and looking to theright. ¥ig.4rep-

resents the same sectlon shown in Fln' 2 after

the eccentricity of the motor has been altered
somewhat. Fig. 5 represents a vertical sec-
tion of the motor shown in Fig. 1 along the
line ¢ « and looking to the left. Ifigs. 6 and
7 represent dlagrammatlc views showing the
effect of changmcr the eccentricity of the
motor. - |
A represents an electric motor or other
source of power for driving the pump. The
said electrie motorismounted onaloose sleeve
B on the driving-shaft C or (/. This sleeve
carries the paddles of the rotary pump driv-
ing the hydraulic motor. The said pump is
inclosed in a eylinder D, set eccentrically to
the shaft C. The disks E and E’ form the
heads to this ¢ylinder. The disk E is perfo-
rated with a plurality of suitable ports P and
P’, preferably four connected together in
These ports

- connect the pump- ehamber with the motor-
chamber, the ports P and P being the deliv-
ery—po’rts from the pump, and the pol'ts I?”and
P’ being the return-ports from the mofor to
gso the pump. Both pump and motor should |
preferably be kept filled with ligquid and so

| by stiff springs A.

[constltute a closed hqmd cnemt Wlth the

ports for regurgitating-passages.

The motor is 111(3105@(‘1 with a ring F or K,
and it consists of a series of 1otat1nn paddles
eccentrically operating in the Sald ring.
These paddlesareset upon asleeve  in Kigs. 1
and 5 and H’in the other figures. . The eccen-
tricity of the motor may be variedin two ways,
either from the exterior by moving the in-
closing ring F toward the shaft, as in Kig. 1,

or from the interior by moving the 1nte1101

ring H’ tow&rd the shaft, as in Fig. 2. In

| elthel case the same result 18 obtmned—-—-that

is, the surface of the opposite paddles exposed

tor is inereased or diminished.

| In Fig. 1 the ring F is raised orlowered by
‘the hand-—wheelL bar ning the screw M, which
1s revolubly connected to the said ring.

M? is a guide-rod attached to the opposvte
side of- the ring K.

fully described in my application, Serial No

| 374 140, filed December 10, 1890.

In the form of device shown in Fig 3.2, 3,4,
6 and 7 the eccentricity of the motm 1S va-
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,to pressure is varied and the speed of the mo-_ |

The other features of this construction are _

75

ried from the interior of the paddles by screw-

ing up or down on the hand-wheel 1./, attached
to the screw M’, whichis revolubly connected
at its lower end to the ring N.

M3 is the guide-rod attached to the opposite
side of the ring N. The said ring furnishes

to the ring or sleeve H’, which carries the mo-
tor- p&ddles and when the ring N is raised or
lowered the ring H'is corr e&,pondmﬂ*ly moved.
The said ring H" is connected to the shaft C’
These springs give the
strong but yielding connection desired.

S represents a corrugated spring for keep-

a bearing for the sleeve H, 11w1dly connected

GO

ing the paddle extended but any 0t11e1 form

of spring may be a,dopted

G* represents a motor-paddle.

Q Q" Q% &ec., represent followers and other
attachments for stuffing-boxes, 1t being very
desirable to keep all the joints tight. Oil is
preferably used for the regurgitating-fluid,

and its presence on the interior in contact

with most of the bearing-surfaces greatly re-
duces friction. Any loss of liquid due to

| leakage, &e., may be remedied by a device
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(not shown) similar to that generally in use | ing said pump and said motor, and a device

for oiling the cylinders of steam-engines.
In Fig. 1 T have shown myinvenrtion as ap-

plied to driving the wheels of a ecar. In Fig. |

2 another form of device is shown driving the
pulley R on the shaft ¢/; but it will be evi-
dent that my device is applicable to transmit

power to a great variety of uses.

My device also acts as a brake in slowing
down orstopping. Thus, if the hydraulic mo-
tor be driving its shaft and the pump be run-
ning at a uniform speed, suppose the eccen-
tricity of the motor to be inecreased. The
pump being driven at a uniform speed would
deliver a constant supply of liquid while the
motor having its output increased would de-

liver more than it could get from the pump,

20

30

35

1f 1t did not accelerate the latter, and cause a
greater flow of liquid in the ~losed circuit.
This acceleration 1s resisted by the driving-
power of the pump and tends to speed up the
driving-engine, and, where an electric motor

1s used to drive the pump, creates a counter

electro-motive force in the armature, sending
back energy to the line. It will be seen that
1f the speed of the pump be constant as the
eccentricity of the motor be increased the
motor will go slower. If the eccentricity of
the motor be decreased, the motor must 0
faster in order to transmit the liquid deliv-
ered by the pump. It will also be noted that
In going slowly, the motor having a greater
eccentricity, the area exposed to unbalanced
pressure 1s greater than when going fast.
1'his renders my device peculiarly suited for
the heavy work of starting and stopping,

and also for meeting the heavy strains which

‘may cause the moving parts to slow down;:

40

also, many modifications may be made which
could be used without departing from the
spirit of my invention. Thus thereis no rea-
son why the pump and motor should neces-
sarily be side by side—they may be even miles
apart; nor why a rotary pump should be used;

nor, if pump and motor are side by side on the

same shaft, why the pump should not be at-
tached to the shaft and driven thereby and

. the motor be loose on the shaft and gearinto
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1ts appropriate train of mechanism; nor why |

the pump may not be inclosed in the motor
and separated therefrom by afixed apertured
ring around which the motor-paddles revolve,
as showninmy application, Serial No. 386,585,
filed March 26,1891, said motor-paddles being
inclosed in a sliding ring, as shown in Fig. 1.

What I claim, broadly, as new is—

1. A variable-speed gear consisting of a
pumpdriven by anysource of power, a rotary
eccentric hydraulic motor driven by the said
pump, and a device ordevices foraltering the
eccentricity of said motor, substantially asde-
scribed. - | |
- 2. In a variable-speed gear, the combina-
tion, with a pump, of a rotary eccentric hy-
draulic motor, a closed liquid-cireuit connect-

|

or devices foraltering the eccentricity of said
motor, substantially as described.

3. In a variable-speed gear, the combina-
tion, with a pump, of a hydraulic motor hav-
ing extensory paddles and a device for alter-
ing the surface of said paddles exposed to
the driving-liquid, substantially as described.

4. In a variable-spéed gear, the combina-

tion, with apump, of a hydraulic motordriven

thereby, extensory paddles in said motor, a
fixed ring on one side of said paddles limit-
ing their extension, and a movable ring on
the otherside altering their ececentricity, with
means for moving said ring in the direction
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of one of its diameters, substantially as de-

scribed.

5. In a variable-speed gear, the combina-
tion, with a pump, of ahydraulicmotor driven
thereby, extensory paddles in said motor; a

fixed ring on the outside of said paddles lim-
1ting their extension and a movable ring on
‘the inside of and connected to said paddles

and altering their eccentricity, a shaft in-
closed in said interior ring, springs connect-
ing the said interior ring with the said shaft,
and means for varying the eccentricity of
said ring relative to said shaff, substantially
as described. |

6. In a variable-speed gear, the combina-
tion, with a shaft, of a sleeve revolving there-

QC

on, a rotary pump having paddles connected

to and driven by said sleeve, a hydraulic mo-
tor having paddles connected to said shaft
and driven by said pump, a ring inclosing
sald paddles, and means for altering the ec-

~centricity of said paddles, substantially as

described. |

7. In a .variable-speed gear, the combina-
tion, with a shaft, of a sleeve revolving there-
on, a rotary pump having paddles connected
to and driven by said sleeve, a hydraulie mo-
tor connected to said pump and having ex-
tensory paddles moving within a ring, an in-

“terior ring inclosing said shaft and connected
to said motor-paddles, springs connecting

sald interior ring to said shaft, and means
for moving said interior ring in the direction
of one of its diameters and so altering the

eccentricity of the motor, substantially as de-
“geribed. : | | |

8. In a rotary hydraulic motor, the combi-
nation, with a plurality of extensory paddles,
of an exterior ring limiting the extension of
sald paddles, an interior ring attached to and

INoJe
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driving said paddles, and means for altering

the eccentricity of either one of said rings,
substantially as described. |
9. In a rotary hydraulic motor, the combi-

nation, with a plurality of extensory pad-
‘dles, of an exterior ring limiting the exten-

sions of said paddles, an interior ring at-
tached to and driving said paddles, a sleeve
attached tosaid innerring extending beyond

the chamber of said motor, a bearing-ring
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inclosing said sleeve, and a serew for moving | shaft, and means for altering the eccentricity

said beal ing-ring and sleeve at right a.nwles
to their axes, substantially as descmbed
10. In a rotary hydraulic motor, the combi-
nation, with a plurality of extensory paddles,
of an exterior ring limiting the extension of
sald paddles, an interior ring attached to and
driving said paddles, a sleeve attached to said
1inner ring extending beyond the chamber of
said motor, a bearmfr -ring inclosing said
sleeve ,qmdes for S&Id bear1HW-11nw to pre-

vent its tmnmg, and a screw 1ev01ub1y Con- |
nected to said ring and capable of moving it

at right angles to the axis of Sald sleev sub-

_Stantlallv as described.

11. In a variable-speed gear, the combina-

tion, with the shaft C’, of the Sleeve B, driven

20

by any source of power mounted theleon a
rotary pump attached to said sleeve and
driven thereby, a rotary hydraulic motor

dlwen by said pump and connected to said |

y

of said motor, substantlally as described.

12. In a vamable-speed gear, the combina-
tion, with the shaft ¢/, of the sleeve B and

electro- -dynamic motor A mounted thereon, a
rotary pumpdriven by saidsleeve, arotary hy-—
draulic motor having extensory paddles con-

| nected to said pump by a closed liquid-cir-

cuit, the ring H’ on the interior of said ex-
tensmy paddles the sleeve H?, connected to

sald ring, the bearing-ring N, lnclosmg said.

sleeve H? guides for the “said bearing-ring,
and the screw M’ and hand-wheel L’ for mov-

ing said bearing-ring along one of its diame-

ters, substantially as deseribed.
In testimony whereof I affix my signature in
presence of two witnesses.
LOUIs DUNOAN
Witnesses: .
FELIX R. SULLIVAN,
FRANK . LONGFELLOW.,
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