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speed regulation of the motor;
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To all whom it MY CONCET:

~Be 1t known that I, Crype J. CoLeMAN,
a citizen of the United States, residing at -
- the borough of Manhattan, 01ty
York, 1in the county of New York and State .
of \Tew York, have invented a certain new
~and useful Imprevement in Hydraulic Gov-
ernors, of which the following is a specifica-
tion, Ieference being had therein to the ac- _
| INg. Lis a sectional view of the governor

eompanyuw drawing os, forming part thereof.

My invention relates generally to means
for regulating the speed of motors and re- | the left.
lates particularly to a hydraulic pressure |
motors -
which are edapted to operate under sub-
stantially constant hydraulic pressure and
are required to operate at varying fixed

speeds when subjected to varying 1()3(13 by

device for governing hydraulic

regulating the eccentric relation of the

rotary pleten of the motor to the cylinder.
The principal object of my invention is to
‘and accuracy of

secure simplicity, delicacy
other ob-
jJects and advantages of my
appear from the follewmﬂ' description..

My

pressure exerted by it being proportioned to

- the speed of the moter such device being
- shown as a eentrlfutra,l pump in the 11111%—-

trated embodiment of my 1nvention.
My invention also includes manually con-

trellable means to regulate the effect of the |
“hydraulic pressure of the governor on the
speed of the motor and so vary the ﬁ\ed --

speed at which the motor operates.
My invention also includes manually con-
trollable means for reversing the connec-

tions of the governor with the motor only
while the motor is in its neutral or mop--

erative position.

My invention also includes- certain other |
features and details of construction which _-
will appear from the particular description

of the embodiment of my invention shown.

Such embodiment will now be shown with

reference to. the accompanying drawings,

after which I shall pomt out my 111*ven- 7

tlon 1n elmms
Figure 1 is a top view of a hvdmuhc

invention includes a hydraulic device .
tfor regulating the speed of motors, such hy-
 draulic speed-regulating device being at-

~ tached to and opereted by the motor and the

motor together w1th the complete hydl aulm
regulating mechanism, showing the connec-

| tions between the creverner and motor and
of New:

Fig.

. STATES P__TENT 0;:., ICE.

the manually contr ollable means to regulate
and reverse the governor and motor.

218 a homzental central section of what 1s

shown in Ifig. 1. Fig. 8 is a vertical section

on the line 3—3 of Plo 1 looking toward

60

the right, showing the governor connections.

on the line 9—-—2 of F fig. 2 looking tewerd '

The hydraulic motor shown is of the typ

65
which consumes variable quantities of liquid

per cycle according to the amount of load
upon the motor or the amount of work that

it is required to do, and belongs to the par-
70

ticular class of this type in which the hqmd

consuming capacity. is altered by changing
the eecentllelty of a rotary piston relatively

to 1ts cylinder. This hydraulic motor has a
cylindrical casing comprising the flanged
side inclosure or frame 11, having down-

75

ward extensions as shown fermmﬂ ) bfmse .

for the motor.

| or support for the motor, and the end pleces
or heads 12 which form ‘also cylinder heads
The side inclosure and the

heads are joined together in a liquid-tight 80

manner with interposed gaskets which are

drawn together by bolts as shown. A rotary

shaft 13 passes centrally through the-heads -

12 and has its bearings therein made liquid-
| tight by packing ﬂhnds

Eztermrl to the !

casing one end of the shaft 13 carries a oear

wheel 14 for operatively connecting “the
motor to any tool or mechanism to be driven R
thereby; and the other end extends into and =~

operates the governor which is fastened to

90

the end piece 12 and of which my inven-

tion chiefly consists and which will be fully

Interiorly of the cas-
ing a rotary piston 15 is concentrically fixed
upon the shait 13 as bV a key as shown and

descmbec heremafter.

The plStOIl ig plOWded Wlth 1ongltudlnal_ B

channels or grooves in which are located

95

rollers or cylindrical wings 16, the wings
being free to move redlally in the gTo0ves
- and, “when the motor is in epemtlen being
forced outwardly by centrifugal force.

100

~ The cylinder for the motor comprises a

cylindrical bloek 17 with rectangular ex-



tensions constituting pistons on two oppo-

site sides, as shown, which extend into cor-

- responding recesses in the casing and allow

10

the cylinder to slide transversely to the axis
of the piston, thereby varying the relative
degree of eccentricity of the cylinder to the
piston. The cylinder embraces the piston
and is of a bore cylindrical but of a larger di-

ameter than the piston, exclusive of the ra-

dially movable wings, which in operation

gre held in contact with thé inner surface Ot

19

the cylinder by centrifugal force. |
The cylinder is provided with an inlet

port 18 and an outlet or exhaust port 19 lo-

cated vertically diametrically opposite to

each other. These ports are of sufficient

“width to always communicate respectively

20

30

35

~ jections cannot
‘the recesses and thus ready movement of the
eylinder is facilitated. The cylinder pro-
jections are of a sufficient width to always

40

.45

o0

Do

60

1s shifted away from 1ts maiddle

with corresponding inlet and exhaust open-
ings 20 and 21 in the casing at any position
of the cylinder. As-the piston 1s intended
to rotate in either direction, according to
the position of the cylinder, the inlet and
exhaust ports respectively extend equally 1n
opposite directions circumferentially of the
bore of the cylinder, so as to preserve cor-
responding relations to the piston in the op-
nosite positions of the cylinder. The ex-
haust port is of sufficient width to prevent
trapping of the exhaust liquid by the roll-
ers or wings of the piston such as would
lock the motor.

The lateral sliding movement of the cyl-

inder is Iimited in each direction by the bot-
toms of the recesses so that the cvlinder and

piston cannot come in contact and thus lock |
- the motor.

The bottom of the recesses 1S

hollowed outward so that the cylinder pro-
it tightly into the bottom of

close the recess even when the cylinder 1s in
its farthest opposite position, as shown 1n
Fig. 3, and fit so tightly into the recess that

there can be no communication between the

recess and the motor. -

1t is evident that the direction of rotation
of the piston will be changed by shifting
the slidable cylinder from one side to the
other of the piston. If a motive liquid be
supplied to the motor at a constant pressure
or at a pressure which does not vary so
widely as to be beyond the limits of motor
control, then the speed of the motor will de-
pend upon the extent to which the cylinder
position.
It is obvious that the motor will run at the
highest speed or will produce the greatest
torque when the piston eccentricity 1s the
oreatest. By shifting the cylinder so as to
produce different degrees of eccentricity to
its piston, the motor may be kept at a con-

stant or fixed speed while doing variable

amounts of work, and likewise the motor

995,117

| fixed speeds regardless of the amount of

worls that it is doing, within the capacity of
the motor. -_ |
The means for shifting the cylinder to

different positions consists of a spring rod

29 screwed .into one side of the cylinder, as
shown, which is operated by a sliding lever
23. The spring rod has a flat head, which
is held between two mutually and equally
opposed helical compression -or thrust
springs 2
tension, which are retained in place by the
spring box 25, which slides through a sleeve
in the frame as shown. In Fig. 1, the lever
is positioned so as to pull the cylinder one
way to its farthest eccentric position and 1n

g, 2 the reverse condition 1s shown. It

is evident that in Fig. 2, though the cylin-
der 17 is in contact with the shoulder in the
recess and can be pushed no farther, still,
by pressing the bar in until the index points

Y

75

preferably under some initial

80

85

to 4 or 5, an increased pressure will be ex-

erted on the spring rod and the outer spring -

24 will be compressed and its tension in-
creased, with the result that a greater re-
sistance is offered to moving the cylinder
toward 1ts concentric position than 1s the
case when the lever 1s in the position shown
in Ifig. 2. And the same result for move-
ment in the opposite direction is attained
by pulling the bar to the right from the po-

90

95

sition shown in ¥ig. 1 until the index points

to 4 or 5. Consequently this provides a
manually controllable means to regulate the
resistance to the action of the governor as
hereinafter described, and hence a means
for changing the fixed speed at which the
motor operates. _ '

To secure a substantially constant motor

speed at varying loads, the hydraulic gover-

nor, shown at the right of Figs. 1 and 2
within the casing 26, is provided. 'The cas-
ing 26 is fastened in a liquid-tight manner
to the head 12 by means ot bolts and gas-
kets. The governor consists of two sets of
centrifugal blades or fans, 27 and 28, ar-
ranged as spokes in a wheel as shown in Fig.
4. 'These blades are fastened to the exten-
sion of shaft 13 and rotate as the shait is
rotated. Between the two sets of blades are
two disks or partitions 29 and 30, the former
integral with the shaft but not extending to
the casing 26, and the latter integral with
the casing but not extending to the shait.
Thus communication between the two sets

“of blades is provided as shown by the ar-
Communication between the gover-

rOWSs.
nor and motor is provided by pipes 31 and
32, which are screwed into the casing 26, as

‘shown, and enter the bottom of the recesses

into which the cylinder extensions slide. A
three-piston valve 33 is operated by the slid-
ing bar 23, and its three pistons 34, 35 and
36 control respectively the four ports 37, 38,

65 may be made to operate at different set or | 839 and 40, so that when the valve 1s down,
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- the governor casing is hollow, as shown, and | p
perforations 41 are provided ‘which commu-
nicate between the hollow in the shaft and
The governor chamber is

10

15

. the shatt revolves a,nd so rotates the blades
27 and 28, the liquid is made to rotate and

""" as shown in I‘lo* 2
closed and 88 and 40 are open, and when the
, ports 88 and 40 |
are closed and 37 and 39 opened Pipe 32

communicates with ports 37 and 40.

995,117

valve i1s raised as in Ifig. 1

communlcates with ports 88 and 39 and 3

portion of the shaft 13 which extends into

the blades 27.
partitioned so as to form the proper commu-

nications between the pipes and ports and
This

chambers of 27 and 928.
filled with liquid and when

the blade
whole system 1s-

hydmuhc pressure is exerted, which 1s com-

- municated to one. side or Lhe other of the

20

__§:3 0

~ports 37 and 39 are closed and 38 and 40
open, forming communication from

= a5

_'40

55

60

to blade-chamber 28 out of port.
thence through pipe 32 to the cylinder 17.

motor through pipes 32 or 81, according to
whether the pistons of the valve 33 are

down or up, respectively. - This opers twn
will now be more fully described.

In Fie. 2, the cylinder 17 is shown as
pushed to its farthest eccentricity toward
‘the side with which pipe 32 communicates.

This is done by pushing the sliding bar 23
inward, as shown
the spring rod and cylinder are pushed in
by the lever, 1t 1s evident that the piston-

valve 33 is also pushed down, thus, since

pipe 31

through port 40, through the hollow shaft,
the perfomtlons 41, the blade-chamber 27
38 and

If it be assumed that the motor is receiving

liquid at a substantially constant pressure,

then so long as the load upon the motor 1s

constant, the speed will remain constant.
Should the load on the motor be diminished,

‘the tendency to increased speed will cause

~ the blades 27 and 28 to be rotated faster and

hence 1ncreased hydraulic pressure exerted
which is communicated by pipe 32, as de-

seribed, to the cylinder 17, pressing it to-
ward the center, and thus since 1t 1s less
‘eccentric, the hqmd consuming capacity is

lessened and the speed diminished until it
becomes steady at the normal rate. When

‘the cylinder was pressed toward the center
by the governor, it compressed the outer

Spring Qi, and hence as soon as the speed
15 reduced and the preqsme exerted through
32 diminished, the spring will return the,
cylinder to its former position. Thus a
fixed speed 1s maintained.

ed by the governor to move the cylinder to-

ward 1ts concentric position and henw the

ﬁ:xed speed of the motor is increased.

ports 37 and 39 are | F:t

Tha.; 7

~while operating under varying loads. .
“also obvious that variations in the pressure

At the same t1me that'

If now the bar
is pushed in to its farthest extent, as already
described, the tension of the springs will be -
increased and more pressure must be exert-

ogovernor, since, when the sliding

-1, the reverse 0011d1t1011 obtams mn the o
b‘tl‘ 1":.
pulled out to rever se the motor, the piston-

valve is also pulled out until p(}rts 37 and

39 are open and pistons 35 and 36 close 7

ports 38 and 40. Communication may then

be traced as follows: from pipe 32, through

ort. 39, through the hollow shaft, perfom-"
tions 41 blade- chamber 27 to 28, and thence
_-th‘rough port 37 to pipe 31, -nd <o to the

78

side of the motor to which the cylinder 17

18- moved.
is just the same as previously described ; and
the tension of the springs may be nmleased

by pulling the lever out until the index
“reaches 4 or 5, and thus the fixed speed of
the motor in its forward 111ovement bu n-

creased

1t is now appment that the motor is
adapted and is- automatlcaﬂy controlled so

The operation of the governor |

85

as’ to maintain a substantially fixed speed

Itis

of the motive liquid within certain restricted

QOVernor.
- It 1s evident 1in Fig.

1 and 2, takes

limits will not vary the speed of the motor 90 "

by reason of the operation of the hydrauhc _

2 that the rever sal
_of the piston-valve, tlnt is, its passing up
or down the slantmo portmn between the
positions shown in Flos

95

place while the eylmdel is in its neutral or

inoperative position, that while the

1S,

spring-rod is on the horizontal portion be-

-tween the positions shown in Figs. 1 and 2.

100 -

1t 18 obvious that various modiﬁmtmmi |

nny be made in the construction shown and

principle and scope of the 111V-ent1011
I claim:
1. In combination with a hydl aulic motor

above particularly described Within the

105

comprising a rotary piston and a slidable

cylinder embracing the piston, means actu-

ated by the motor for creating hydraulic

pressure, and means adapted to deliver the
hydraulic pressure thus created to one side

110

of the cylinder when the motor is running
i one direction and to the other side Of the'" |

cylinder when the motor is reversed.
9. In combination with a hydraulic motm:'

comprising a rotary piston and a slidable
cylinder embracing the piston and with

means for reversing the motor, means actu-
ated by the motor for cr eating hydraulic
, two pressure pipes connectmﬁ the-
_ hydmuhc pressure-creating means with the
motor, one pipe leading to each side of the

pressure

slidable cylinder, and means combined with

the reversing means and actuated in con-

junction therewith to- open one of the ples_i.'125

':.me pipes and close the other.

- 3. In combination with a 161*6131131& 1:'0—-

120

tary motor and means for reversing the mo-
tor, a hydraulic governor for regulating the

When the motor 1s reversed, as shown in | speed of the mo’ror COIIIPI’ISII]O‘ 2 plmahtyf 30
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of rotatable fans for oiving centrifugal | having a rotary piston and an adjustable cyl-

force to a liquid, the fans being rotated by
the motor and reversed therewith, two pres-

sure-conducting pipes leading from the gov-

ernor to the motor, one arrangecd to comi-
municate with the motor when the motor 1s

running in one direction and the other to
communicate with the motor when the motor
is running in the opposite direction, and
means combined with the reversing means
and arranged to open one pipe and close the
other as the motor 1s reversed. |

4, In combination with a hydraulic motor

‘comprising a rotary piston and a slidable

cylinder embracing the pisteon and with
means for reversing the motor, a hydraulic
cgovernor for regulating the relative eccen-
tricity of the piston and cylinder, compris-
ing a plurality of rotatable fans for giving
centrifugal force to a liquid, the fans be-

ing rotated by the motor and reversed there-

- with, two pressure-conducting pipes leading

29

30

30

4()

49

- 20

8b

60

6o

fans

from the governor to the motor, one pipe
leading to one side of the slidable cylinder
and the other pipe leading to the other side
of the slidable cylinder, and means combined
with the reversing means and arranged to
open one pipe and close the other as the mo-
tor 1s reversed.

5. In combination with a hydraulic motor
comprising a rotary piston and a cylinder
embracing the piston, a governor for regu-
lating the eccentricity of the cylinder and
motor, comprising a Pplurality of rotatable

liquid, means for transmitting such force as
desired, and resilient means tending to op-
pose the force exerted by the governor liquid
and to maintain the speed of the motor.

6. In combination with a hydraulic motor
comprising a rotary piston and a cylinder

embracing the piston, a hydraulic governor

for regulating the eccentricity of the cylin-
der and motor, comprising a plurality of
rotatable fans for giving centritfugal force
to a liquid, a plurality of pressure pipes
leading therefrom to opposite sides of the

cylinder of the motor, and manually oper-

able means to open or close the pressure
pipes as desired. S
7. In combination with a hydraulic motor

comprising a rotary piston and a cylinder

embracing the piston, a hydraulic governor
for regulating the eccentricity of the cylin-
der and motor, comprising a plurality of
rotatable fans for giving centrifugal force
to a liquid, two pressure pipes leading there-
from to conduct the force to opposite sides
of the cylinder of the motor manually-
operable means to open one of the pressure
pipes and close the other as the motor is
reversed, and resilient means tending to op-

pose the force thus exerted and to maintain

the speed of the motor.
- 8. In combination with a hydraulic motor

for giving centrifugal force to a

inder embracing the piston, a hydraulic gov-

ernor comprising a plurality of rotatable fans

for giving centrifugal force to a hiquid, the

fans being rotated in the liquid by the motor,
the force created therebybeing proportionate
to the speed with which the fans are rotated,

controlling passages opening respectively
into the casing at each side of the cylinder

laterally, pipes to conduct the force thus cre-

ated through such controlling passages to
act upon the cylinder of the motor and vary
the degree of cylinder eccentricity relative

70

75

to the piston, and manually operable means

for directing the governing force through 8

either the one pipe or the other at will
9. In combination with a hydraulic motor

80

having a rotary piston and an adjustable

cylinder embracing the piston, a hydraulic
oovernor comprising a plurality of rotata-
ble fans for giving centrifugal force to a

liquid, the fans being rotated in the hquid

by the motor, controlling passages  opening
respectively into the casing at each side of

the cylinder laterally, pipes to conduct the

force thus created through such controlling
passages to act upon the cylinder of the
motor and vary the degree of cylinder ec-
centricity relative to the piston, manually-
operable means for directing the governing
force through either the one pipe or the
other at will, and resilient means tending to
oppose the force thus exerted on the cylin-
der and restore it to its former position.
10. In combination with a hydraulic mo-
tor having a rotary piston and an adjustable

cylinder embracing the piston, a hydraulic

governor comprising a plurality of rotatable
fans for giving centrifugal force to a liquid,

| the fans being rotated 1n the liquid by the mo-

tor, controlling passages opening respectively
into the casing at each side of the cylinder
laterally, pipes to conduct the force thus
created through such controlling passages to

act upon the cylinder of the motor and vary *

the degree of cylinder eccentricity relative
to the piston, manually-operable means for

directing the governing force through either
‘the one pipe or the other at will, resilient

means tending to oppose the force thus ex-
erted on the cylinder and restore it to its
former position, and manually-controllable
means to increase the force of the resihient
means and thus increase the fixed speed at
which the motor operates. o

11. In combination with a hydraulic mo-

tor having a rotary piston and an adjust-

able cylinder embracing the piston, a hy-

draulic governor comprising a plurality ot
rotatable fans for giving centrifugal force
to a liquid, the fans being rotated in the
liquid by the motor, controlling passages
opening respectively into the casing at each
side of the cylinder laterally, pipes to con-

" duct the force thus created through such

e
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controlling passages to act upon the cylinder |

of the motor and vary the degree of cylin-
- der eccentricity relative to the piston, ports |

~opening irom the governor to the pipes, a

o

three-piston valve manually operable to
open and close such ports as desired, resili-
ent means tending to oppose the force thus

exerted on the cylinder and restore it to its
former position, and manually-controllable |

means to mcrease the iorce of the lesﬂwnt _'10

means and thus increase the fixed speed at

which the motor operates, o
In testimony whereof I have affi xed my

Slgnatuxe in presence of two witnesses.

CLYDE J. COLE‘\Z[A\"

Witnesses:
Vicror D. Borsr,
BDRNARD CC}WEN '

. Copies of this'pa.tent may be obtained for five cents each, by a’ddfessing' the * Commissioner 'of Patéﬁts, o
- Washington, D. C.” -
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