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ﬂpphca’uwn fled April 1, 1901 Serial No, 53,817, (No model.) | |

To all whom it may concern:

Be it known that I, J OHN SHRADLE q Clti-

zen of the United States of America, lesmmﬂ'

at Pittsburg, in the county of Allegheny and |

State of Pennsylvania, have invented certaln
new and useful Improvements in Regulating
Mechanism for Hydraulic Engines, of which
thefollowingis aspecification, reference being
had therein to the accompanying drawings.

- 'This invention relates to certaln new and

useful improvements in regulating mechan-
ism for hydraulic engines, and has for its
main object to provide means in an engine of

this type by which the amount of water em-

ployed will be governed entirely by the load
on the engine, ‘bherebv absolutelv pleventlnﬂ'
any waste of water in the operation.
Briefly described, the invention consists of
a number of cy-linders which are connected
to & main driving-pin C&pable of being shift-
ed eccentric Wlth the main driving- wheel to
which the plstons working in the cylmders
are connected. Recru]d,mnﬂ'-v.:ﬂves and a ram
control the travel of the plbtons in the cylin-
engine,
thereby using water in proportion to the load
Means is provided for -admitting water to a
braking-cylinder to apply a brake when the
cylinders are concentrie, or, in other words,
when the engine is in a stationary position,
the starting of the engine releasing the brake.
Braking means of an auxiliary or supple-

mental nature may also be provided to.cause

the engine to cease running in case of a sud-
den break or leakage of the pressure-supply.

In describing the invention in detail refer-
ence is had to the accompanying drawings,
forming a part of this specification, and
whelem like characters of reference indicate
POII’ES]_JO]JdH]U parts throun*houb the several
views, in which— -

Figure 1 is a central vertical sectional view
of my improved engine, the main valve, con-
trolling - valve,. a,nd automdtlc ﬂ'overmnrr—
valve and its mechanism being shown In po-
sition. Fig. 1* is a detail perspectwe View
of a part ot the arms, the main-valve casing,

and the arm and pin for opemtlncr the plug-

valves. Fig. 1°is an enlarged longitudinal
sectional \iew of the brake-valve casing,
showing the valves and a part of the pipe
that conneets with the ram. Fig.21s an end

il

the cvlmders

view of the engine with a paitox the ﬂy-;

wheel in transverse vertical section and the
automatic governor removed, as it would be

if the engine is used for variable speed and

hand control. _
cal sectional view of the ram and drive-pin.
Fig. 3 is a top plan view of the regulating-

ram. Fig.4isan end view of the same. Flﬂ‘

518 an end view of the main driving-pin with

55  |

60

its partition and one of the cylinders in sec-

tion. Fig. 6 is a detail side elevation of one
of the cylmders partly in vertical section.
Fig. 7 is a detail side elevation of one of the

e;ylmders looking at the different side from

that shown in Fln‘ 6.

Ehe end disk removed. Fig. 10isan enlarged

Fig. 8'1s'a longitudi- -
nal sectional view of the main-valve casing. ’
| Fig. 9 is an end view of the main valve with

79

vertlcal secfional view of the governor-valve

casing, showing in deta1l the disk valve% | .

therein.
In the drawings, 1 and 2 replesenb 031111-
ders of dlffelent dmmeters in which is ar-

75

ra,ncred a regulating -ram 3 of differential
areas to corr espond Wlth the dlffe1ent diam-

eters of the cylinders 1and 2. The pressure-

supply pipe A is connected to the inlet 4 of

the eylinder 1, and the pressure of the water
is always within this eylinder.

8o

The regu- .

lating-ram 3 is provided with lonﬂ'ltudmal o

ports 5 6 and vertical ports 7 8.

9 indicates one of the two n'uldes placed on

top of the cylinders 1 and 2, one on each side-

of the ram, to hold the same from turning in

ram- cylmders, as shown

end thereof.
casing 14 is provided with ports 18, 19, and
20, which register with ports 7 and 8 of the
ram and with an exhaust- -port 11.. The regu-
lating-ram 3 is further provided with a ver-

These guides are fa,stened on
Mounted on the
ram 3 is a easing 14 for the main valve 15,
which carries Valve disks 16 17, one af eaob-
The bottom of tlns main-valve

95
tical pmt 21, with which connection is made =

b}r pipe 22 tO the V&IVG-Gasing 23: SuppDﬂ?@d .

at any suitable point upon the supports for

the engine. This pipe 22 extends into the
brake- Valve casing 23 and has disks 24 mount-

100 |

ed thereon, said pipe being perforated be-

tween the disks to permit ‘nhe water.to escape
into the valve-casing 23. The cylinder 2 has

| a slot 2'in the under neath_side, through which
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the pipe 22 extends and which permits the
movement of this pipe with the ram 3. Con-
nection is mmade from this valve-casing 23 to
the brake-cylinder 25, in which are arranged
a piston 26 and resistance-spring 27, the stem

of the piston being connected to abrake-shoe

28, pivotally supported at its lower end upon
the base of the engine. A spring 29 is con-

- nected to the rear face of the brake-shoe near

O
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- connected to the pistons by bolts 43.
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its upper end and attached at its other end to
a suitable point on the engine-frame. This
spring 29 serves to normally hold the brake-
shoe 28 out of engagement with the drive-
wheel. Water is admitted from the brake-
valve casing 23 to the brake - cylinder 25
through pipe 30, connecting the valve-casing
and brake-cylinder. This valve-casing 23 is
or may be provided with a suitable drip or
drain pipe 31. Mounted centrally in the reg-
ulating-ram 3 is a driving-pin 32, divided by a
central partition or wall 33 into an upper com-
partmentddandalowercompartment 35. The
lower compartment of this driving-pin is in
communication with an exhaust-port 36 in
the ram. The drive-wheel 37 in the illustra-
tion herein shown is made of a cast plate
having one edge turned over and then in-
wardly, as at 38, and this flange or rim 833
carries wrist-pins 39, to which pistons 40,
which operateinthe cylinders 41, are connect-
ed. 'T'hese pistons 40 have concave outer
ends to engage the wrist-pins and are bound
thereto by straps or stirrups 42, which are
The
cylinders each carry an integral strip 44, pro-
vided near its free end with an aperture 45
to receive the end of the drive-pin 32. A
shaft 46 has a worm 47 thereof to be engaged
by a gear 48 on the drive-shaft 49.
of the mechanism will of course depend upon

the particular use to which the engine is put.

The presentillustration shows meansfor driv-
ing any mechanism that may be desired. The
cylinders 41 each carry teeth 50, these teeth

‘being so arranged as to span flanges 51, which

are formed on the hollow hub 52, carried by
the drive-pin. This hollow hub 52 has
ing-grooves 53 In its periphery and is pro-

vided with ports 54 above and below to per-

mit the water to enter and leave the eylin-
ders 41. In the packing-grooves 53 are ar-

ranged packing-rings 55, a desirable form of
‘which I have found to be the one illustrated

in IKig. 5,1n which I form the rings in a num-
ber of sections with angular ends which over-
lap. Ports 54 1n the under side of the drive-
pin hub 52 and port 35 in the drive-pin, to-
gether with exhaust-port 36 in the ram, are al-
ways open to the atmosphere. Consequently
cylinders 41 are always open to the atmos-

phere while they are traveling on the under

side of the drive-pin, or, in other words, dur-
ing their exhaust travel. The port 36 in the
ram is in communication with a flexible ex-
haust-pipe. (Not shown.) _
In Ifig. 11is shown the controlling-valve, by

casing 14 is moved.

This part

pack- |
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| running at a constant speed. Water-suppiy

pipe A connects with the inlet 4 of the cylin-
der 1. | o |
09 Indicates the valve-casing for the con-
trolling-valve 60, said valve having ports 61,
62, and 63 ahd having an operating-rod 64
connected to the outer end of the valve. The
water-supply pipe A connects with the con-
trolling-valve through ports 65 66, and the
water-discharge pipe 67 connects with the
controlling-valve through port 68and through
port 69, ‘The controlling-valve is connected
by pipe 70, communicating through ports 71

72, with the governor-valve 73, which con-

trols the admission of water to the cylinder
2 of the regulating-ram. Arranged in the
governor-valve 73 is a piston-rod 76, having
pistons 77 78 79 thereon. The valve is pro-
vided with a port 80, admitting water to en-
ter irom the governor-valve 73 to the cylin-
der 2. 'T'he pipe 82 communicates with the
cylinder 2 near its rear end, and this pipe
has two branches 83 84, connecting the same
with the controlling-valve. In the pipes 83 84
are arranged plug-valves 85 86, the stems
of which are connected to arms 87, the free
ends of which arms are bifurcated, as at 87,
Fig. 1*, and engage with the pin 88', earried
by an arm 88, secured to the valve-casing 14.
As the valve-casing 14 slides the pin 88’ ac-
tuates the arms 87 to open or close the valves
35 36, according to the direction in which the
The governor -valve
73 18 also connected by the pipe 91 to the
inlet supply-pipe A. This governor-valve
75 18 provided at its lower end with a suitable
drain or drip pipe 92. The piston-rod 76 has
a T-shaped head 93, the one end of which
i1s engaged by the link 94, pivoted to one end
of the lever 95, which lever is pivotally
mounted at its center, and has its other end
pivotally connected to one side of the link
96’ through rod 96. The other rod 97 is con-

nected by the short link 98 to the opposite

end of the T-shaped head 93 of the piston-rod
76. The governing mechanism of the engine
i1s connected by rod 99 and lever 100 to the op-
erating-rod 64 of the controlling-valve, where-

governing-valve either direct or through piv-
oted lever 99, so that the piston-rod 76 will be
moved within the governor-valve,soastoopen
or close certain ports to supply the water in
the desired quantity or discharge the same, as
will be desceribed. Water enters through the
pressure-supply pipe A and inlet 4 into the
cylinder 1, and from these through port 5 to
upper chamber 84 in the drive-pin 32, and
thence throagh ports 54 (see Fig. 3) to power-
cylinders. Aslongas the drive-pin 32 is con-
contric with the driving-wheel 37, in which
position it is shown in Fig. 1, the engine is
stationary. By moving the driving -pin 32
to the right or left water will act on the pis-
ton 40 farthest in in its cylinder, pressing it
outwardly, and rotate the drive-wheel 37, to

means of which the engine is controlled when | which the piston is connected , to the left or
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- sure-supply pipe or exhaust.
If the engine is
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right. After the piston passes the longest
stroke the ports in the cylinder will register
with the ports in the under side of the drive-
pin 32 and let the water out of the eylinder
through the lower chamber 35 of the drive-
pin 32 and through exhaust. As the cen-
ters of the pin 32 and drive-wheel 87 diverge

from each other the stroke of the pistons in-

creases and also the power of the engine, so

that by moving the drive-pin in or out from

the center the power will vary, increasing or
decreasing, and at the same time control the
consumption of water. Themovement of the

drive-pin 32 is accomplished by reason of its

being arranged in the regulating-ram 3, and

Ppressure is always within the cylinder 1
against the smaller end of this ram. The eyl-

inder 2 can be connected to either the pres-
This can be
accomplished in two ways. ﬂ
to be run at an irregular speed and is to be
controlled by hand, valve 15 is used; but if
the engine is to run at a regular speed auto-

- maticregulation isaccomplished by using the

30

40
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controlling-valve. In order to regulate the

engine by hand, valves in passages 70, 82, 91,
and 92 are closed. Then to move the regulat-
ing-ram 3 to the left valve 15 is pulled by its

rod 90, which is connected to bell-crank le-

ver 18 through link 14’ until ports 18 20,
which register with ports 78 in ram 3, are un-
covered and governor is disconnected from
link 96, Water will then enter through port
o and through ports in the main valve 15,
through port 20, passage 8, and port 6 to the
cylinder2. Ttwill be observed thatthe water
may freely pass through the valve 15, as the
valve-body is hollow and its ends only par-
tially closed by means of spiders15’, asshown
in end view in Fig. 9 of the drawings. On
account of the larger area of the ram in cyl-
inder 2 pressure will force the ram to the left
until the ports in the ram are closed again
by.the main-valve disk 15. To further move
the ram, this operation will be repeated. In
order to move the ram to the right, the valve
15 18 pushed to the right until ports 6 and 8
and exhaust-port 11 will be in communica-
tion through the cavity in the center of main
valve, when pressure against the smaller area
of the ram will force the ram to the right, dis-

charging water through ports 6 and 8, the cen- |

ter cavity of the valve and port 11, and to ex-
haust. The ram will travel to the right un-
til port 6 iscut off from communication with
exhaust. To further move the ram to the
right, the operation is repeated and the ram
will move in exact proportions tothe amount
that the main valve is moved and nearly si-
multaneously with the movement of said
main valve., Thus it will be seen that the
engine will vary in power according to the
amount valve 15 is moved and can be re-
versed and regulated at will.

To operate the engine at a constant speed,
automatic control is used. Valve 15is placed

to cover ports 7 and 8in ram and rod 90 is dis-

¥

[ b

38

connected at joint 14* and elamp’ed to a stud

(not shown) carried by the casing 14, so valve
15 cannot movein casing 14. Then valves in

70

passages 70, 82,-91, and 92 are opened and -

governor connected to link 96"

To move the regulating - ram to the left,

the controlling-valve is moved to the left to
its fullest extent. When in that position,

port 61 in controlling-valve 60 will register

with ports 66 71 and water will then enter
through pipe A, through ports 66, 61, and 71,
and pipe 70 into governor - valve 73, and

through port 80 into cylinder 2 against the

larger area of the ram 3, pressing it to the
left.

tofore described, the one link transmitting

mwrotion from the governor direct to the gov-

ernor-valve and the other side of the link
fransmitting the motion of the governorto the

governor-valve through the lever 95, pivoted
It will be observed that by mov-
ing the controlling-valve to the left the link
will be thrown to theright, therebyleaving the -

atitscenter.

governor to act directly on the governor-valve
through straight connections. Asram 3 is

The governor-valve is connected with’
the governor proper by a link-motion, here-

3o

QO

pushed to the left power is given to the en-

gine. As soon as the desired speed has been
obtained the governor will pull up the gov-

ernor-valve until disk 79 closes port 80, there-

by cutting off pressure from the larger area
of the ram. Should the load be suddenly
thrown off, the governor will pull governor-
valve still farther up until disk 79 has trav-

eled past port 80, this opening said port and -

permitting the water in the cylinder 2 to flow
through port 80 and drain-pipe 92, while the

pressure of the smaller area of the ram will

100

IOS

force the ram backwardly until the proper
speed 18 obtained again, when the disk 79
will again cover port 80. It will be noted

that when the controlling-valve is in the ex-
treme left position every port will be closed

IIC

except ports 66, 61, and 71. It will be ob-

served that the regulating-ram 3 in travel-

arm 83 and arms 87, the plug-valve 85. The
normal running position therefore of the en-

gine when moving to the left is with disk 79

covering the port 80. To stop the engine,
the controlling-valve 60.is pu
center, when water will be discharged from
cylinder 2 through pipe 82, port in valve 85,

pushed back to

ing to the left opens, through the medium of

1.'15'

120

and through the registering-ports in the con-

trolling-valve and discharge-pipe 67. The
ram 3 will then be pushed to the right until
the connection,with valve 85 turnssaid valve,
30 as to close this port, when the ram will be
In the centfer positicn. To move the regu-
lating-ram to the right, the controlling-valve

I25

is pushed to the right until said port 61 in

the controlling-valve 60 registers with ports
63 72, when water will be forced out of the

130

larger cylinder, through port 80, pipe 70, and

ports 72 61 68, into discharge-pipe 67, and the

ram will travel to the right, opening the plug-

valve 86. When the controlling-valve is to

e - .r : et e P [
, 1 '-:_ . et _I:I-:;.-I:.;: . i --.-. . PRI s :' 1, ":'.-'; ' '
Ll R H T it g Tt W L o Lt it bt e



Io

I5

20

685,532

the right, the ogoverning-link is pulled to the | end to the enfrme-fmme and atb its upper end

left, thus 1e&V1n0' the governor to act on gov-
ernor-valve through link and lever 96, t-her-e-
by reversing the motion of the governor-
valve. When the desired speed has been ob-
tained in this position, the governor-valve
will have been pushed down until disk 78
covers port 80, thus closing the port and pre-
venting the escape of any more water from
cylmdel 2. Should the load be suddenly
thrown off, the valve-disk 78 will open pas-

sage 80 to space between valve-disks 77 and
'78, which is always in communication with
pressure-pipe A through pipe 91. Pressure
will then enter port 80 pushing the ram’ to
the left until speed is normal again, when
disk 78 will again cover port 30. Dlllllilﬂ‘ the
time port 80 is open, as described, the ethaust
through pipe 70 is closed by the abutment
78’ on the disk 78, the disk 72 being likewise
provided with an abutment 79", To stop the
engine, the controlling-valve is moved baclk
tocenter,when water will enter, through pres-
sure-pipe A, through port 65 in contxollmﬂ‘-
valve, thwun'h port in valve 86, and pipe 82
intocy llndel , pushing the ram tothe left tun-
til the conneetlon% between ram and valve 80

- close said valve, when the ram will be again

30

35

40

45

in the center. .

It will be observed from the foregoing de-
scription that the regulation of this engine 1s
entirely automatic. The simple movement
of the controlling-valve to the right or left
will start the engine to the right or left, re-
spectively. |

In order to stop the engine quickly, I pref-
erably employ an automatic brake, (shown in
Fig.1,) heretofore described. When the ram
3isin center position,water will enter through
port 21 and pipe 22 into valve 23, through the
perforations in the end of pipe 22, between
the two disks 24, and through pipe 30 to the
cylinder 25, overcoming the tension of the
spring 29 and applying the brake-shoe 28 to
the periphery of the drive-wheel 57. The
spring 29 pulls the brake-shoe away from the
wheel, when the water-pressure in the ¢ylin-

“der 25 isrelieved. As pipe22isscrewed into

55

60

port 21 in the ram 3, it will be observed that
this pipe, together with the disks 24, moves
with the ram, and as the latter is moved to
one side the disks 24 will uncover the port
from the cylinder, letting the water out of the
brake - eylinder through drips 31 placed
therein. When the regulating-ram is in the
center, cylinder 25 wilil be in communication
with plessme—pipe through pipe 50, cylinder
23, pipe 22, and port 21. In TFig. 1 I also
show an emesl geney-brake, which Cit may be

preferable to use when employing the engine

for certain purposes. 'This brake consists of
a shoe 101, which is pivoted at its lower end
to the base of the engine. The pressure-cyl-
inder 102 is supported from the base of the
engine and has a piston.103 therein with its
10d connected to the brake-shoe 101. A com-

to the back of the brake-shoe. A port 105 is
provided in the cylinder-casing and leads into
the cylinder 1. Into this port is threaded a

pipe 106, which connects with the cylinder

102.

toward the wheel. The inlet from pipe 106
into the eylinder 102 is in front of the piston
103, and the pressure of the water therefore
within the cylinder 102 serves to normally
overcome the tension of the spring 104 and
hold the wheel out of braking engagement.
In case, however, of the bu'rsting of the pipe
or like accident the tension of the spring 104
will serve to instantly seat the brake-shoe
against the wheel to hold the load of the en-
ogine.

be put, particularly when used for elevators,
where the drum would be placed directly
upon the driving-shaft.

Having fully desel ibed my invention, what
I claim as new, and desire to secure by Letters
Patent, is— -

1. In a hydraulic engine, a regulating-ram
having ends of differential diameters, a cylin-
der of different diameters in which said ram

| operates, a port in said ram, a pressure-sup-

ply pipe in communication with the cylinder,
a controlling-valve connected to the pressure-
supply and to the exhaust, a governing-valve
connected to the pressure- supply, to the cyl-
inder and to the controlling-valve, and means
intermediate the larger end of the ram-cylin-
der and the controiling-valve cylinder and
operative by theram for the purpose sef forth.

2. In a hydraulic engine, a regulating-ram
having ends of differential areas, a e¢ylinder
in which said ram operates, ports in said ram,
a pressure-supply pipe in communication with
the cylinder, a controlling-valve connected
to the pressure-supply and to the exhaust, a
ogoverning-valve in communication with the
pressure-supply, the ceylinder and the con-
trolling-valve, means intermediate the ram-
cylinder and the controlling-valve and opera-
tive by the ram for controlling the passage of
water, and a brake mechanism in communi-
cation with the pressure-supply through the
ram, substantially as described. |

3. In a hydraulic engine, a regulating-ram
operatingin a cylinderof dit elent dlametel S,
a portin said ram, a main driving-pin extend-
ing into the ram, said pin having an upper
and a lower chamber, c¢ylinders mounted on
said pin and in communication with the cham-
bersin the drive-pin, pistons operating insaid
cylinders, and a fly-wheel to which said pis-
tons are connected, combined with a control-
ling-valve connected to the water-pressure
and to the exhaust, a governing-valve in com-
munication with the c¢ylinder and with said
controlling-valve, valves in the connections

‘between the ram-cylinder and controlling-

pression-spring 104 is connected at its lower | valve cylinder, and means operative by the

It will be observed that the spring 104 will .
serve to normally press the brake-shoe 101

75
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This form of braking would only be
‘used in special use to which the engine might
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- ram for controlling said mlves subbtantmlly '
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as deseribed.

4. In a hydraulic engine, a regulating-ram-

of differential areas provided with ports, a
pressure-supply communicating with the ¢yl-
inder in which said ram operates, a main
driving-pin carried by said ram and provided
with an upper and lower chamber, cylinders

- mounted on said driving-pin and iz commu-

I0

nication with the chambers thereof, pistons
operating in said cylinders, and a drive-wheel
to which said pistons are connected;combined
with a controlling-valve connected bo the pres-
sure-supply and 130 the exhaust, a governing-
valve connected to the cylmder of the ram,

to the pressure-supply and to the contr 0111110*-
valve, and means intermediate the ram- eyl-
inder and the controlling-valve cylinder and

~operative by the ram, for the purpose set

20

30

40

forth. ,

5. In a hydraulic engine, a regulating- ram
of differential areas, a port in .said ram, a
cylinder of different dlametels in which said
ram operates, a main driving-pin extending
into the ram and provided with an upper and
a lower chamber, cylinders mounted on the
drive-pin and in communication with the

~chambers of said pin, pistons operating in

said eylinders, and a drive-wheel to which
sald pistons are connected, combined with a
controlling-valve connected to the pressure-
supply and to the exhaust, a governing-valve
10 communication with the ceylinder Of the
regulating-ram, the pressure-supply and the
eontrollmn‘ Valve and means intermediate
the larger end of l‘am-cylinder and the con-
trolling-valve cylinder and operative by the
ram for the purpose set forth.
6. In a hydraulic engine, a cylinder of dif-
ferent diameters, a pressure-supply pipe con-

ldw(}ted to the smaller diameter of said cylin-
er

a regulating-ram of different diameters |

5

in said eylinder, ports in said ram, a driv-

ing-pin carried by the ram, a controlling-

valve in communication with the pressure-
supply and the exhaust, a governing-valve
In communication with the pressure-supply

45

and with the larger diameter of the eylinder -

valves in the eonneetlon between the larger
end of the ram-cylinder and the controlling-

valve cylinder, means operative by the ram

50

for actuating said valves, and a brake in com-

munication with the cylinder at its smaller
diameter, substantially as described.

7. In a hydraulic engine, a c¢ylinder of dif-
ferent diameters connected o a pressure-sup-
ply, a regulating-ram of different areas op-
erating within said cylinder, a port in said

ram, a controlling-valve in communication

with the prossure-supply and the exhaust,
valves intermediate the ram-cylinder and the
controlling-valve eylinder and operative by

55

6o

the ram for controlling the passage of water,

a governing -valve in communication with
the cylinder, with the controlling-valve, and
with the pressure-supply, and means con-
nected to the governor mechanism of the en-
gine for operating said governor-valve, sub-

 stantially as deseribed.

8. In a hydraulic engine, a cylinder of dif-
ferent diameters connected to a pressure-sup-
ply, a regulating-ram of different areas op-

erating in said cylinder, ports in said ram, a

main-valve casing mounted on the ram and

provided with ports, a main valve in said
casing, and means for operating said valve,
substantially as described.

In testimony whereof I affix my signature
in the presence of two witnesses. |

JOHN SHRADLE.

Witnesses: ~
JOHN NOLAND,
A. M. WILSON,
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