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To all whom, it may concern: :
Be it knnown that T, Frawors Hobexrvson,
a subject of the King of Great Britain and

Treland, and a resident of Edgewood Park,

in the county of Allegheny and State of
Pennsylvania, have made a new and useful
Invention in Oil-Actuated Valve Mecha-
nism for Steam-Turbines, of which the fol-
lowing is a specification.

This invention relates to governing means
for fluid pressure engines and has for an ob-!
ject, to produce a valve controlling mecha-
nism which will readily respond fo varia-
tions of speed and will proportion the deliv-,

ery of fluid to the-engine in accordance with

the load demand.

Another object is to produce a valve con-,
trolling mechanism in which means are em-
ployed for eliminating, to a great extent, the,
friction of rest between the governor con-
trolled parts and, for overcoming the tend-
ency of the valve and the valve operating

* parts to stick.
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Another object of the invention is to pro-
vide an oil relay actuated by speed respon-
sive device and one which will not be sub-
jected to static friction but which will be
extremely sensitive so as o respond quickly
to variations in the position of the movable
member of the speed responsive device.

A further object is to produce a governor
controlled valve and means for closing the
valve and for rendering the governor con-
trolled operating mechanism incapable of
opening the valve when the turbine has ex-
ceaded a predetermined speed. ’

A further object is to produce a hydrauli-
cally actuated governor controllied valve ope
erating mechanism for fluid pressure engine,
in which new and effective means are em-
ployed for automatically delivering the in-
itial pressure motive fluid to a section or
portion of the engine, normally exposed to,
and operating under low pressure mobive
fiuid. _

These and other objects T attain by means
of the apparatus illustrated in the accom-
panying drawings which form a part of this
application.

In the drawings accompanying this ap-

ot s st ts

Spesification of Letters Fatent.
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Appleation filed February 10,1230, Serial No. 543,110,

plication, Figure 1 diagrammatically illus.
trates, by means of perspective views of the
principal elements, an embodiment of my
mvention as applied to a steam turbine.
Tig. 2 is 2 partial side elevation and sec-
tional view of the steam chest of the tur-
bine, equipped with a valve operating mech-
anism, embodying my invention. Fig. 3 is
a side elevation of 2 steam chest shown in
connection with a sectional elevation faken
along the line 8—3 of Fig. 2, of the valve
operating mechanism and ¥ig. 4 is a frag-
mental sectional view of the turbine, pro-
vided with & valve operating mechanism
embodying my invention.

I have illustrated an embodiment of my
invéntion in connection with a steam tur-
bine of the multi-stage type, in which a pri-
mary valve admits steamn to the initial stage
or section of the turbine and a secondary
or overload valve by-passes a portion of this
steamn, admitted through the primary valve,
around one or more stages or sections of the
turbine and admits it to & stage or section
novinally operating under lower pressure.

The valye operating mechanism is shown
as controlied by the turbine governor and is
go arvanged that the primary valve will
open, and proportion the amount of steam
delivered tolthe turbine in accordance with
the lead démand untll a certain load or
over-load is encountered, at which time the

secondary |valve "will  open, the primary

valve being wide open, and the function of
governing the turbine will then be shifted
{0 the secondary valve: The secondary valve
will then proportion the amount of steam
by-passed around the high pressure section
and delivered to a low pressure stage or sec-
tion of the turbine.

The valve operating mechanism shown,
consists of a reciprocating piston mounted
in a cylinder to which oil, under pressure,
is delivered by a governor controlled relay
valve. The relay valve controls the delivery
of 0il to the cylinder and consequently the
pisten moves up and down in response to
variations in the speed of the turbine. A
supplemental relay device is provided, and
is adapted to confrol the delivery of oil to,
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and the discharge of oil from the cylindér
so that the piston will mave to close ‘hoth
the primary and secondary valves, irrespev-
tive of the operation of the governor cén-
trolled valve mechanism. This sarpplerien-
tal relay is shown as controlled by an enier-
gency governor, which comes into action
when the speed of the turbine hag exceeded
a predetermined safe speed. The oil for
actuating the reciprocating piston is under
pressure and may -be delivered from the
lubricating system of the turbine.

Referring to the drawings by means of
the numerals which designate the separate
parts, the turbine consists of s rotor element
5 and an inclosing casing 6, which is pro-
vided with a main fluid inlet port 7 and a
secondary inlet port 8. ‘These ports are re-
spectively controlled by valves 9 and 10,
mounted in a steam chest 11, which is se-
cured fo the turbine casing and through
which steam is delivered to the turbine. A
main admission port 12 is provided in the
steam chest and communicates with soms
source of high pressure steam, such as a
steam generator. The valve 9 is the primary
valve of the turbine and controls the de-
livery of steam through the inlet port 12
to the turbine. The valve 10 may be termed
the secondary or overload valve and controls
the delivery of steam throngh a by-pass 13
to the secondary inlet port 8. The passage
13 receives steam delivered by the valve 9,
prior to its delivery to the port 8, and conse-
quently steam delivered to the turbine
through the secondary inlet port 8 is by-
passed around the primary or high pressure
sections or stages of the turbine and is de-
livered to a section or stage which normally
receives steam at a lower pressure.

Each valve 9 and 10 is normally held
closed by a yielding agent, such for example,
as a coll spring 14, which surrounds the
valve stem and operates between » disk 16 car-
ried by the stem. and an adjustable spring
block 17 mounted on a guide frame, shown as
a bonnet 18, which is secured to the steam
chest 11. Both the valves 9 and 10 are
controlled by a hydraulically operated pis-

ton 19, which, is mbunted in a cvlinder 20.

to which the delivery of oil or ofher liquid
under pressure is controlled by a governor
controlled relay 21. : '
‘The pisten 19, in reciprocating, opens and
closes the valves 9 and 10 through the
agency of levers 22 and 22/, each of which
is pivotally connected to the piston rod 23
of the piston 19 and is fulerumed on a sep-
arate link 24 secured to o separate stationary
bracket 25 formed integrally with the guide
frame 18, :
The stem of the walve 9 is connected to the

operating lever 22 by means of a link 26

and the stem of the valve 10 is connected
to its operating lever 22’ by means of link 27

‘to open.

and an adjustable lost motion connection 28.
The lost motion connection 28 may be so
arranged that the valve 9 will be fully open
and delivering a maximum amount of steam
to the turbine before the valve 10 starts

The operating cylinder 20 is provided
with ports 29 and 30, located at the opposite.
ends of the cylinder and which respectively
communicate with ports 31 and 82 of the
relay 21 A plunger 33 is provided. with
collars 34 and 85 which form valves and
control the respective ports 31 and 32. The
plunger 33 is pivotally connected, by means
of an adjustable link 35", with a lever 86,
which is fulcrumed on the piston rod 23
and is connected to a bell-crank lever 37 by
means of a link 38. The valves 34 and 85
are provided with sufficient lap to permit of
a stight vibratory motion which may be
communicative to them by an actuating de-
vice through the same linkage which con-
nects them to the speed responsive device.
The actuating device is so arranged that the
vaives will, on account of their constant
movements, become extremely sensitive, and
by admitting a small amount of oil to the
cylinder 20 at each pulsation; cause the pis-
ton 19 to slightly pulsate and be ready (o
respond quickly to the will of the speed re-
sponsive device and at the same time obviate
static friction which would be present if the
valves 34 and 35 were at any time in a posi
tion of rest: 'The bell-crank 37 is connected

to a similar bell-crank 87 through the me- 100

divm of a link 372 A lever 87° is connected
to a speed responsive device 374 and is pivot.
ally supported by bracket 875, Fulcrumel
on the lever 37% is a lever 87° connected to »

bell-crank 37* by a link 377 and to a recipro. 105

catory rod 378, the roller 48 of which beurs
upon a cam surface on & worm wheel 87* ou
a shaft of the pump 40. The weight of the
rod 378 may keep the roller in contact with

the cam surface but if desived a sprine mav 110
-1 o

be employed for this purpose.

A port 39 is provided in the casing of the
relay 21 and is adapted to communicaté with'
a source of oil supply, such as the rotary

pump 40, through o supply -pipe 41. Ex- 11s

haust ports 42 are located on'each side of . the
admission port 89 and are adapted to com-
municate with an oil reservoir 43, through
suitable piping 44. The valves 34 and 35

are so located on the plunger 33 and with 120

reference to the ports 81 and 32, that when
one of the ports 31 or 32 is closed both are
closed and when the one is open to the port 39
for the purpose of supplying oil pressure to

the cylinder 20 the other is epened to oze or 125

the other of the sxhaust pérts 42 for the
purpose of discharging oil from the cyl-
inder 20. With this arrangement, oil is de-
livered to one end of the cylinder 20 and is

discharged frow the other end and the pis- 180
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_ton 19 moves up or down in respense to vari-

ations in speed of the turbine.

During light loads oun. the turbine the
valves 34 and 85 will move to such positions
that the ports 31 and 32 will respectw;ly

18
will geliver oil to the cylinder 20 above the
piston 19 and discharge oil from the cylin-
der below the piston 19 and the piston will
move downwardly in response o the o1l

. pressure fo dose one or both ¢f the valves

10 and 9. Ag the piston 19 moves downward
int responss to uh,e oil pressure, it carriss with
it the fulermifi of the lever 36 and conse-
quently moves: the plunger 33 down md

Y en%uaﬂly c;og»es the ports of the rola‘; valve

~tive ports 42 and 39.
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and, by confining the oil in the thDd&I‘,
temporarﬂy holds the piston 19 in a ser po-
sition.

When the 1oad on the turbine increases,
the plunger 83 will be moved by the speed
responsive device 37 through the communi-

.mtmpj links, to such a position that the

valves 84 and 35 will place the ports 31
and 32 in cammumc“tmn with the respec-
This will admit 011
to the ¢ylinder 20 below the pisten 19 and
will exhaust oil from above the piston and
the piston will rise, in response to the oil
pressure, to open the valve 9 a greater or
less amount, or to fully open valve 9 and
then open or partially open valve 10. The
continual reciprocations of the plunger 33,
in response to the reciprocations of the rod
37 causes the cil pressure of the cylinder
20 to pulsate slightly at all fimes. This
causes, sufficient motion in the valve operat-
ing mechanism to overcome a tendency of
the valves and the valve operating mecha-
nism to stick, but it may not be suflicient ¢o
cause substantial pulsations in the steam de-
livered to the turbine. -

During light and normal loads on the fur-
bine, the piston 19 in reciprocating, varies
the position of the valve ¢ only. As the load

‘increases and the turbine slows down g cor-

responding amount, the piston 19 is raised
to such a position that the lost motica con-
nection 28 becomes effective and lifts the
valve 10.

The supplemental rel&y 61 is provided for
_the purpose of closing the valves 9 and 10

when the turbine excoeds a certain deter-
mined speed. -‘The relay valve 61 is adapted
to exhaust o1l from the cylinder 20 balow
the piston 18 and to admit oil to the cylinder
above the piston, and its ports are so pro-
portioned that the piston 19 will move down
to close both of the valves 9 and 10, irre-
spective of the position of the relay valves
The casing of the valve 61 is

nxdui into three chambers 62, 63 and 64,
and the chiamber 64 commumcmec with a
sonrce of oil supply, such as the pump 49,
through a pipe 65 and with the upper por-

.both the valves 67 and

2

tion of the cylinder 20 through 2 pipe or
passage 66. In Fig. 1, the 1eLW valve 61 is
shown as a separate valve for illustrative
purpoeses and is connected to the cylinder
20 by means of pipes. The other drawings
itlustrate a preferable arrangement in which
the valve casing is secured to the cylinder
20 and communicating passages are sormed
in the cylinder walls. A valve 67 is located
in the chamber 84 and is adapted to control
the communication between the oil supply
pipe 85 and the.cylinder 20

The chamber 62 communicates with the
lower end of the cylinder 20 through a pas-
sage or pipe 68 and with an exhaust pipe
65, which leads to the reservoir 43. The
chamber 62 incloses a valve 70 which con-
trols the communication between the pas-
sage 68 and the exhaust pipe 69 when seated.
Both of the valves 67 and 70 are coupled
together and their overation is controlled
by means of the piston 71, which is located.

“within the cylinder 68.

Live steam is admitted to the cylinder 63
above the piston 71 through a pipe 73. An
exhsust pipe 74 communicates with the
lower end of the chamber 63 below the pis-
ton 71 and is closed by means of a valve 75.
The piston 71 is so constructed that it per-
mits steam to leak around it and conse-
quently it is balanced when the valve 75,
in the exhaust pipe 74, is closed. Each of

the valves 87 and 70 are so arranged that

that arve held to their seats by oil pressure,
when closed. In seating the relay valve 61
the valve 75 is first closed so that steam pres-
sure equalizes on each side of the piston 71,
thien the piston 71 and the valves 67 and 70
are raised so as to close communication be-
tween the 1e°pectne pipes or passages 65

and 66 and pipes or passages 68 and 69.

An emergency governor 78 is diagram-
matically shown on one end of the turbine
shaft 49 and consists of a spring restrained
weight 80 which is adapted to move out-
wardly, under the influence of centrifugal
forcs, to engage a trip lever 79 and te there-
by open the valve 75 and exhaust the steam
from the chamber 63 belgw the piston T1.
When ihis is accomplished, the steam pres-
sure above the piston 71 preponderates and
moves the piston down thereby opening
70 and admitting
oil pressure to the cylinder 20 above the
piston 19 and dischawingf it from out the
evlinder below the piston. The ports of the
relay valve'61, as has been said, are of suc
size that the plston 19 will move to what 1s
shown as the lower end of the cy]inder 20
and close both of the valves 9 and 10 irre-

spectlve of the position of the relay plunger

» In reseaung the relay 61 it is necessary
to closp the valve 75 in the exhaust pipe T4,
set the trip lever 79 and also raise the’ va]ves
67 and 70 and the piston 71 to anm upper
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position. This closes the ports in the relay
01 and renders the relay 21 again effective
in controlling the operation of the piston

19. The emergency governor contacts with.

the trip lever only when the speed of the
turbine exceeds a safe determined speed.

Having now described my invention, what
I claim is: .

1. An engine, a valve for admitting mo-
tive fluid to said engine, a pressure actuated
motor for actuating said valve, a governor
controlled relay for controlling the operation
of said motor and-an suxiliary relay for
rendering said governor controlled relay
ineffective and for causing said motor to
cloge valve. ,

2. An engine, a valve for admitting mo-
tive fluid to said engine, means for actuat-
ing said valve, a_governor controlled relay
device for controlling the operation of said
means, an emergency governor, and an aux-
itliary relay controlled by said emergency
governor for rendering said governor con-
trolled relay ineffective and for causing said
means-to close said valve.

3. An engine, a valve for admitting mo-
tive fluid to said engine, hydraulically ac-
tuated means for controlling the operation

-of said valve, a governor controlled relay
30.

device for controlling the operation of said
means, an emergency governor, and an
auxiliary relay controlled by said governor
for rendering said relay device ineffective
and for causing said means to close said
valves.

4. In combination in a turbine, a valve
for delivering motive fluid to the turbine, a
pressure actuated mechanism for opening
and closing said valve, a welay valve for
controlling the operation of said mecha-
nism, 8 governor for controlling the opera-
tion of said relay valve, a connection be-
tween said relay valve and said mechanism
whereby movements of said mechanism
cause motion of said relay valve, and means
for imparting a vibrating motion to said re-

" lay valve.

50

85

60

5. In an oil relay, a piston and its eylin-
der, ports leading fo said cylinder, a valve
for uncovering said ports, means for im-
parting a positive opening movement to said
valve, and means for imparting a constant

“vibratory motion to said valve.

6. In an engine, a valve for admitting

motive fluid to said engine, a pressure-sc-.

tuated motor for actuating said valve, a
governor-controlled velay for controlling
the operation of said motor, an auxiliary re-
lay for rendering said governor-controlled
relay ineffective and for causing said motor
to close said valve, and means for prevent-
ing operation of said auxiliary relay until
the engine has accelerated beyond a deter-
mined speed. ' ‘

1,151,522

7. An engine, a valve for admitting mo-
tive fluid to said engine, a pressure-actuated
motor for actuating said valve, a governor-

65

controlled relay for controlling the opera- .

tion of said motor, means for connecting the
movable parts of the motor and the relay
together, and an auxiliary relay for render-
ing said governor-controlled relay ineffec-
tive and for causing said motor to close said
valve, :

8. In a relay, a piston and its cylinder,
ports leading to the cylinder, a valve for
controlling the ports, a connection between
the valve and the piston whereby move-
ments of the piston cause movements of the
valve, and means for imparting a constant
vibratory motion to the valve.

9. In an oil relay, a piston and its cylin-
der, pressure delivery ports leading to the
cylinder, a valve having lap and controlling
said ports, a connection between the piston
and the valve whereby movemeunts of the
piston cause movements of the valve, and
means for imparting a vibratory motion
to the valve without fully uncovering said
ports.

10. In an oil relay, a cylinder having
pressure delivery ports formed therein, a
piston located within the cylinder and mov-
able in response to variations in pressure
within the cylinder, a vibratory valve for
controlling the cylinder ports, said valve be-
ing mechanicaily connected to the piston
whereby movements of the piston cause
movements of the valve.

11. In combination in an engine, an inlet

valve for delivering motive fluid to the en-
gine, a_pressure actuating motor for open-
ing and closing said inlet valve, a governor-
controlled valve for controlling the delivery
of actuating pressure to said . motor, an
emergency valve for delivéring actuating
pressure to said motor to close said inlet
valve independently of the operation of the
governor-controlled valve, and an emergency
governor for controlling the operation .of
said emergency valve,
. 12, In combination in a turbingé, a main
inlet valve for delivering motive fluid to the
high pressure section of the turbine, a sec-
ondary inlet valve for delivering motive
fluid to a section of the turbine normally re-
ceiving low pressure fluid, a motor for ac-
tuating both of said valves, a governor
driven by the turbine for controlling the
operation of said motoy, and emergency
means for controlling the motor te close
said valves independently of the operatien
of the governor.
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13. In combination in a turbine, a valve -

for admitting motive fluid to a high pres-
sure section thereof and for governing the
turbine through a determined range of
speeds, a by-pass valve for delivering high

125
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pressure fluid 16 a section of the turbime
normally receiving fluid at a lower pressure
and on which the function of governing the
turbine is imposed when the first valve is

fully opened, mechanisms for controlling

both of said valves and for opening the by-
pass valve after the first mentioned valve
is fully opened, a relay device for control-
ling the operation of said mechanisms, and
a device for rendering said relay device in-
effective and for causing said mechanisms to

" close both of said valves.
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14. In a turbine, 2 main inlet valve for
delivering motive fluid to a high pressure
section of the turbime, a secondary inlet
valve for delivering high pressure motive

fluid to a section of the turbine normally

receiving motive fluid of a lower pressure,
means for actusting said valves so that the
main inlet valve is opened first and operates
to govern the speed of the turbine uatil the
secondary valve is open, gevernor-controlled
mechanisms for controlling the operation of
same means, a device for rendering said gov-
ernor-controlled mechanisms ineffective and

“for causing said means to close both of said

valves, and an emergency governor for con-
trolling the operation of said device.

15. In combination in a turbine, a valve
for delivering motive fluid to the turbine,
a pressure actuated mechanism for actuat-
ing said valve, a relay valve for controlling
the delivery of actuating flnid to said mecha-
nism, a governor for actuating said relay
valve, means for imparting a vibratory mo-
tion to said relay valve, and means for mov-
ing said relay valve in response to move-
ments of said admission valve. ..

16. In combination with an engine, an
admission valve, a pressure actuated moton
for actuating said valve, a gpvernor actu-
ated relay valve for conirelling the opera-

tion of said motor, means for moving said
_relay valve in response t¢c movemenis of said

45
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valve actuating motor, and means for im-
parting a constant vibratory motion to said
relay valve.

17. In combination with an engine, an
admission valve, a valve actuating motor
for controlling the operation of daid valve,
a relay valve for controlling the operation
of said motor, a governor responsive to the
speed of the engine for actuating said relay
valve, means for moving said relay valve in
response to motion imparted to said admis-
sion valve by said motor, snd means actu-
ated by said engine for impearting s vibra-
tory motion to said relay valve. .

18. In combination with an engine, a
admission valve,. a valve actuating motor
for controlling the operation of said valve,
a governor relay valve for controlling the
operation of said motor, means for moving
said relay valve in response to movements

8

of said motor, an emergency valve for con-
trolling the operation of said motor inde-
pendently of said relay valve, and an
emergency governor for actuating said
emergency valve. _
19. In combination in a turbine, a valve

for admibting motive fluid to a high pres-

sure section thereof and for governing the
turbine through a determined range of
speeds, 8 by-pass valve for delivering high
pressure metive fluid to a section of the
turbine normally receiving fluid at a lower
pressure and on which the function of gov-
erning the turbine is imposed when the first
valve iz substantially wide open, pressure
actuated mechanisms for controlling both
valves and for opening the by-pass valve
after the admission valve is substantially

fully open, governor controlled means re-

sponsive to movements of said pressure actu-
ated mechanisms for controlling the opera-
tion of said mechanisms, and means for im-
parting a vibratory motion to the governor
controlled means during the operation of
the turbine. '

20. In combination in a turbine, a valve
for admitting high pressure motive. fluid to
a high pressure section of said turbine, a
seconnd valve for delivering motive fluid
to a section of the turbine normally receiv-
ing motive fluid at o pressure less than that
delivered by the admission valve, a pressure
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actuated motor for controlling the opera-

tion of both valves, a governor, a relay valve
actuated by said governor for controlling
the operation of said motor, means for mov-
ing said relay valve in response $o move-
ments of said motor, and means for im-
parting: a vibratory motion to the relay
valve during the operation of the turbine.
21. In combination in a turbine, an admis-
sion valve for delivering motive fluid to the
turbine, a second valve for delivering mo-
tive fiuid to the turbine, a pressure actuated
motor for actuating both of said -valves, a

separate actuating lever between said motor

and each valve, a governor actuated relay
for controlling the operation of said motor,
means for imparting a vibratory motion to
said relay during the operation of the tur-
bine, and a lever actuated by said motor for
moving said relay. o

22. In combination in a turbine, an ad-
mission valve for delivering motive fluid
to the turbine, a second valve for deliver-
ing motive fluid to the turbine, a pressure
actuated motor, .connections. between sald
motor and said valves whereby one of said
valves is opsned prior to the opeming of the
other and ciosed subsequent to the closing

of the other, a relay for controlling the

aperation of the motor, a connection be-
tween the motor and the relay whereby mo-
tion is imparted to the relay by a move-
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ment of the motor, and means for imparting and means for eliminating the effect of ‘the 10

a vibratory motion to the relay during the Iap with which said valve is provided.

operation of the turbine. In testimony whereof, I have hereunto
23. In a relay mecharism, a piston, 2 ¢yl subscribed my name this 8th day of Febru-

5 inder therefor having & port formed therein, ary, 1910.

a valve having lap controlling the passage of FRANCIS HODGKINSON.
fluid through said port,a connection between Witnesses: '

the piston and the valve whereby movements B. ¥, I'uwk,

of the piston cause movements of the valve, C. W. McGues,




