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10 all whom it may concern.

Be it known that I, Hoen Francrs Fur-
LAGAR, a subject of the King of Great Brit.
ain and Ireland, residing at Newcastle-upon-
T'yne, in the county of Northumberland,
Iingland, have invented Improvements in or
Relating to Apparatus for Governing Steam-
Turbines and other Steam-Engines, of which
the following is a specification.

In steam turbines and other engines, es-
pecially when of large size, a considerable

amount of force is necessary to move the |

main regulating valve by which the supply of
steam to the engine is controlled and to over-
come the friction of the valve itself and of
the mechanism used for operating it. More-
over, as there is a difficulty in exactly balan-
cing the steamn pressure
posttions thereof, it is important that the
valve, especially when it js nearly closed,
should be firmly controlled. Furthermore
it is usually desirable in the case of a steam
turbine, to provide a second or auxiliary
regulating valve by which live steam can be
admitted to a second inlet of the turbine in
order that additional power may be pro-
duced, when desired, for enabling the turbine
to deal either with an overload, or to meet g
fall in the pressure of the steam supplied to
the turbine. Such an auxiliary valve usy-
ally requires to be loaded, as by means of a
spring or weight, to keep it steam tight when
not in use, and it therefore requires consider-
able power to operate and contro] 1t. There
1s therefore a difficulty in operating such g
valve directly by means of a governor of the
ordinary type on account of
of such a governor, especially for small varia-
tions of speed. A steam relay, under the
control of the governor, is therefore some-
times emploved to operate the valve, or the
two valves in due succession, such steam
relay being capable of being controlled by a
governor of small dimensions. It has how-
ever been found in practice that g steam
operated relay is liable occasionally to stick
and become inoperative owing to its control-
ling valve, which is operated by the governor,
becoming incrusted or corroded by scale de-
posited by the steam escaping through the
relay, so that such a relay .requires to be
time to insure its work-
ing[ properly.

. steam turbines and other steam en-
gines used for driving dynamos, it is of great

- attention, and should

for object to provide

on the valve in all

the small power-

P —————

unportance that the SOVeIrning arrangements
should be reliable for long periods without
enable a close regula-
tion to be obtained, and this invention has
governing apparatus
designed to enable these resylfe to be at-
tamed. For this purpose in governing ap-
paratus according thereto there is employed
Il connection with an engine governor, the
maln steam regulating valve, or main and
auxiliary steam regulating valves, of the
steam turbine or other engine, (hereinafter
called the turbine), and the means used for
directly actuating the said valve or valves, a
relay comprising a iquid pressure motor
adapted to be operated in one direction by
liquid under pressure, preterably oil, that is
not hable to cause corrosion of the working
parts, and in the opposite direction by grav-
1Ly, or by a spring, or by both eravity and a
spring, a valve (hereinalter called the con-
trolling valve) for controlling the admission
and exhaust of liquid (hereinafter called oil)
to and from the motor and whiely normally
closes the oil supply and exhaust ports or
passages to and from the relay motor, and
means comprising for example a floating
lever or equivalent device or mechanism
whereby the controlling valve is connected
to the governor and to the relay motor so as
to be subject to the joint but reversely acting
influences of both of these parts, the arrange-
ment being such that when the speed of the
turbine falls below or rises above the prede-
termined normal speed, the valve wili be
moved by the governor from its normal
closed position so as to place the motor in
communication respectively with the ofl
supply under pressure, or with the exhaust,
whereby the motor will be caused to Imume-
diately move the steam regulating valve or
valves to a corres ponding extent so as to par-
tially open it or them or close it or them to a
further extent, and will simultancously re-
turn the controlling valve to its normal
closed position. Thus, while the controlling
valve 1s being moved in one or other direc-
tion by the governor it will he simultane-
ously moved in the opposite direction by
the motor, and will be caused to resume its
normal closed position immediately after
the governor ceases to move it sq as to
quickly bring the motor and steam regulat-
ing valve or valves to rest when the required
regulation in the steam supply to the turbine
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Governing apparatus o pomt bhetween the controlling valve ¢ and

act 1 the manner deseribed can be conetruel- s babaneing piston w with an oil inlet GPE-

ed 1n various forins. |

The invention furtler consists in the v
rious novel featuves of construetion wnd in
the combinations and artangenients of TTINREE
all as hereimafter more pastic starly deseithed
and pointed out in the elaims,

In the accompunying illustrative -
ings, Figures 1, 2 and 3 show « poition of u
steam turbine with GOVCOTIINY a3 auafis -

cording to this invention applied thierefo,

Fig. 1 heing w side elevation Dartly tn secetion
on the line A A of Fig. 2; Fie. 2 4 plan, and
Fig. 3 an end elevation partly in verticul sce-
tion on the line B B of Ig. 2. Flg. 4 s acen-
tral vertical section of an oil vel ay evlinder,
and Fig. 5 a horizontal section thereof on e
line C C of Fig. 4. Figs. 6 and 7 are verticyl
sections, taken at right angles to one an-
other, showing one construction of confrul-
hng valve, and TFigs. & and 9 are sectjons
taken on the lines D D and E It respectively
of F1gs. 6 and 7.
tion showing a modified construction of coy-
trolling valve combined with a governar and
relay lever.

In the arrangement shown in s, 1 to o
inclusive, the relay motor comprises o ves-
trically arranged cylinder @ that is fitted with
a piston & and is in communication at its
lower end through a branch ¢ with an oil
supply and exhaust pipe or passage d that

1s connected to the casing e of the controlling

valve. The piston b is provided with an

ul?‘watrdl_}* extending rod f the upper end of

which i1s connected at g to one end of n valve

operating lever % that is pivoted at its other |

end & to a bearing m on a stationary part of
the casing of the turbine n.
connected at an intermediate part of its
length to the main regulating valve o of the
turbine which is located in a steam chest %
over which the said lever extends. ¢ (IMgs.

6 and 7) is the controlling valve of the relay
motor. It is of piston Lype mounted to

shide vertically in its valve casing e and to
control an annular port », or it may be an
annular set of ports, communicating with an
annular passage s that is in communication
through a branch ¢ with the oil supply and

exhaust Piim or passage d leading to the
The controlling valve ¢ is

relay cylinder a.
made of a depth corresponding, or approxi-
mately so, to that of the port r, and, when
this port is of annular shape, as is preferred
and as shown, the said valve is provided at
its periphery with upwardly extending ribs

or lugs u that serve to guide it vertically and
prevent 1t entering the port. The con-

trolling valve ¢ is connected by a rod » to a

balancing piston w arranged to slide in the
valve case e above it and, through the said
piston, 1s connected to a valve operating

rod 1, the valve case e being provided at g ;

Fig. 1015 a sectional elevi- |

JlT 1],(’,'.- lf_‘,ve}' }d I" |

1y 2

]

connected to the ol pump 3 (Fige. 3) of
Lhec o clrendating systemn so that the oil will
How cobween the valve and iis balancing
ptston and these parts will be i) couilibrium,
tie vaive rod 4 s connected to an inter-

Diediale portion of g normally horizontul
Clowting fever 4 one end of which is forked

and arvaiged to eneage the sliding grooyed
cotlur o sleeve 5 of the turbine coverner G
biel iy be of the Lartung type, and the
Gther end of whicl is jointed, as by w il 7,
Lo the free end of o hornadly horizontal
lever arng 8 wideh is suttably connected to
the piston & o the relay motor @ & as by
Lang its other end upou one end of a hori-
ronial rocl shalt 9 mounted in suitable
searings 1 und to the other end of which is
lixed a stinilarly arranged lever arm 11 the
ivee eud of which is jointed at 11° to the
piston rod f of the relay motor « b.
Lhe operation of the arrangement de-
seribed is as follows:—When one end of the
Hoating lever 4 iy moved. in one or other
direction by the governor 6 to move the

Ve,

ccontroliing valve ¢ o its normal elosed
- position and supply oil under pressure to or

wlow o1l to exhaust from the relay cylinder
¢ wiud thereby cause or allow the piston b

+

ol the relay 10tor to move the main valve

cpersting lever b and main regulating valve
o 1 one or other direction, the said piston
will, througl the connecting mechanisim de-
seithed, canse the other end of the said
foating Iever to move in the Teverse direc-
tion and so cause the said con trolling valve
toomove back towards its normal closed
position  which it will resume when the
Hoating lever ceases to be further moved by
the governor, the valve operating lever A
ald main regulating valve o then rem alning
in the positions into which they have been
moved until the controlling valve ¢ is agaln
operated by the governor. Oil that leaks
past the motor piston %, which may be
without packing rings, mayv be caused to
flow to an oil exhaust pipe or direct into a

- receplacle 13 through a hole 14 formed in

the wall of the motor cylinder above the
piston. Ol that leaks past the balanecing
pistonn w of the controlling valve, hoth of
which puaris may be without packing rings,
may be led through a hole 15 in the p1ston
and valve to an exhaust Lraneh pipe 16 into

- which ol exhausts from the motor evlinder

when the controlling valve ¢ is moved up-
ward from its normal closed position.

In the modified arrangement shown in F 140
10, the eontrolling valve is made as a com-
pound valve comprising a main inner piston

valve ¢' and an’outer tubular cut-off valve g
i which the main piston valve ¢! is arrangesl

to slide endwise and which is itself arranged
to slide between the piston valve and valve
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casing ¢ and control the communication be-
tween the relay motor a—» and the oil sup-
ply and exhaust passages 2 and 16 respec-
tively. The piston valve ¢! is provided with
a balancing piston ' as before, and is con-
nected to the sliding collar 52 or equivalent
part of the governor 62, as for example
through an endwise movable rod 18 that
may extend downward through the governor
driving shaft 19 and is connected at its lower
end either directly, as through a swivel coup-
ling 182, or indirectly through suitahle con-
necting means, as for example a lever, to the
rod 1* of the main piston valve ¢ so that end-
wise movement of the collar 52 will be trans-
mitted either airectly, or indirectly to the
sald piston valve. The cut-off valve ¢ is
formed with ports 20 that are adjacent to the
main piston valve ¢' and to the annular port
r (or ports) in the valve casing e communi-
cating with the motor cylinder, the main and
cut-ofl valves being normally in the relative
positions shown so that the main valve ¢
closes the ports 20 in the cut-off valve. The
cut ofl valve ¢* is also formed with holes 222
to allow o1l to pass to its interior from the oil
supply branch 2. The compound control-
Iing valve is connected to the piston of the
relay motor through suitable operating
mechanism acting substantially like that
used for the controlling valve in the arrange-
ment of governing apparatus hereinbefore
described with reference to IFigs. 1 to 9 in-
clusive, and comprising for example a lever

22 one end of which is connected to the motor

iston rod and the other end of which may be
orked and connected to pins 23 on the cut
off valve ¢*. The arrangement is such that
when the main piston valve ¢! is moved by
the governor 6* to open the ports 20 in the
cut off valve ¢* and place the relay motor
either in communication with the oil supply
2, or with the exhaust 16, according as the
sEeed of the turbine falls below or rises above
the normal, the cut-off valve ¢* will be moved
m the same direction by the relay motor so
as to bring the piston valve ¢! and cut-off
valve ¢* into their original relative positions
and close the communication between the
relay motor and the oil supply 2, or exhaust
16, and cause the piston of the relay motor
and attached parts to remain in the positions
into which they have been moved for regu-
lating the supply of steam to the turbine
until the governor 6 again acts to operate the
maln piston valve ¢
When a loaded auxiliary steam regulating
valve 24 (Fig. 1) is required to be used for the

purpose hereinbefore set forth, it may, as

shown, advantageously be arranged to be
operated from a part of the main valve oper-
ating lever A located between the pivoted end
k of such lever and the point of attachment
25 thereto of the main regulating valve o so

3

' s1ze and using only a small quantity of oil

will suffice to lift such valve even when
heavily loaded, as in the example by a }mir
of springs 26 acting upon the valve rod 27
through a yoke picce 28.  The valve ()iue-]:'at—
ing lever & may comprise as shown in Fig. 2,
two bars held together at a distance apart by
distance pieces 29 and arranged to embrace
flanged slecves 30 and 31 or equivalent e-
vices, on the rods 32 and 27 respectively of
the two regulating valves o mu} 24 and to
normeally bear against the flange 30* of the
sleeve 30 of the main valve o but not against
the flange 312 of the sleeve 31 of the suxil-
1ary valve 24, the arrangement being sucl
that the auxiliary regulating valve 24 will
not be operated by the lever 4 unitil after the
main regulating valve o has been fully opened.
The sleeves 30 and 31 bear upwardly against
nuts 33 and 34 on the two valve rods 32 and
27 respectively.

As will be obvious the details of construc-
tion can be variously modified. In the con-
structional arrangement shown, the steam
chest p is arranged at one side of the turbine
n and 1s constructed with a steam supply
mlet passage 36 controlled by a stop valve
37; with a main steam outlet branch 38 for

supplying steam, under the control of the

main regulating valve o, from the steam
chest p to one end of the turbine; and with
an auxiliary steam ogtlet branch 39 for
supplying steam, undet the control of the

70

79

8

85

30

auxiliary valve 24, from the said steam -

chest to a part of the turbine located be-
tween 1ts main steam inlet and exhaust.
The stop valve 37 is preferably adapted to
act as a safety valve to automatically shut
off the supply of steam to the steam chest
and turbine in the event of the speed of the
turbine exceeding a predetermined limit.
For this purpose it is arranged to be opened
by the forked end 40* of a lever arm 40
fixed upon a spindle 41 that extends through
a stufling box 42 and has fixed to its outer

end a-bell crank lever 43—44, one arm 43 of

which 1s loaded, as by a weight 45 and is
adapted to serve as a hand lever whereby
the valve can be opened for starting. The
other arm 44 of the lever is connected by
a link 46 to one arm 47 of a second lever
47-—48 that 1s pivoted at 49 and the other
arm 48 of which is adapted, as by providing
1t with a curved lateral extension 482, to be
held by a depending trip arm 50 that is fixed

{ to a spindle 51 to which is fixed a horizontal

arm 52 arranged to be raised by the sleeve
53 of a safety governor 54. The arrange-
ment 15 such that when the hand lever 43 is
operated to open the safety wvalve 37, the
extension 48% of the lever 47—48 will be
caused to move past the end of the arm 50
which finally snaps behind the extension at
48" and holds the lever 47—48 and con-
nected parts in the positions shown and so
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holds the safety valve 37 open. Upon the l pressure engine, the combination of a valve
speed of the turbine exceeding the pre- | fir regulating the supply of Huid to the
d‘:;l"!“l'ﬂillt‘(l lit, the governor sleeve 33 will | engine, n lever fulerumed at one end and
operate the lever uems 52 and 30 so as to | connected iniermediate its ends to such
relense the lever 47—48 and permit the | valve, a fluid relay for operating said lever
weighted arm 43 to fall and insure the auto- | to open said valves, a Huid pressure supp}i}*

matic clostng of the valve. fur operating the fluid relay, means depen
The shafts 55 and 56 for the regulating ’ iy upon the speed of the engine for govern-
and safety governors 6 and 54 are driven :ing the supply of fluid to the relay, and
respeetively by worm wheels 37 and 58 that | means independent of the Ruid pressure for
are 1 gear with a worm 39 on the turbine | returning the relay to its normal position.
shaft 60 and are closed in a casing 61. ] 2. In governing apparatus for a fluid
The ol pump 3 is driven from the same | pressure engine, the combination of a valve
shaft 56 as the safety governor 54. chest, 2 main regnlating valve adapted to
Means may be provided whereby the | control the passage of motive fluid from
action of the regulating governor 6 can be | said valve chest o the engine, a lever piv-
varted, it may be while the turbine s run- : oted at one end and adapted to actuate said
ming. for adjusting the normal speed of the © regulating velve. a speed governar driven by
turbine. For this purpose, in tf::* example | saxd engine, a reciprocating motor relay
shown, the rod 1 of the controlling valve ; adapted 1o operate said lever and regulating
has connected thereto vpe end of an adjust- )
able spring 62 the other end of which is | of said relav, and connecting means between
connected to a vertically adjustable non- | the onirolling vaive and the governor and
rotatable screw-threaded sleeve 622 that | relay . <l whereby the controlline valve will
extends through a nut 63 which 15 arranged : be openeu Ly the governor upon variation in
to be rotated but not to niove endwise and | speed of the engine from the normal and will
by means of which the said sleeve 62 can be | be afterwards closed by said relaxy..
moeved endwise. 64 15 a set serew provided | 3. In governing apparatus for a fluid
with a handle and by neans of which the . pressure engine, the combination of a valve
sie2ve 622 can be prevented from tumning | chest. a main regulating valve adapted to
and by which it car be fixed in position efter ; control the passage of motive fluid from said
ad{uﬁtmeut. ; valve chest to the engine, a lever pivoted at
Aleans may be combined with the piston ; one end and adapied 1o actnate said recu-
rod 7 of the relay motor for raum:lg‘ the valve ! lating valve, a laded z2uxiliary regulating
operating lever % and attached parts by valve adapted tc conmtrol the passage of
hand for stariing the turbine or at other ; sieam from said valve chest to another part
times.  Such means (hereinafter called start- . of said engine and to be operated from a part
ing gear) comprises a hand lever 65 fixed | of said lever between its fulerum and the
upon a spindle 66 that s connecied to means | connection thepeto of the main regulating
such 25 a cam which is arranged within a : valve after thé main regulating valve has
casmg 70 and 1s adapted to 2ct upon 2 ; been fully opened, a speed governor driven
shoulder en the valve rod f and Lift it when i by said engine, and meaus under the ecntrol
the hand lever 65 is raised. This lever will | of said governor for operating said lever
be held in the raised position until the pres- ; when the normal speed of the engine varies.
sure of the oil supplied to the relay evlinder 3. In goverming apparatus for a fluid
rises sufficiently to rclieve the cam of the | pressure engine, the combinarion of a valve
weight of the valve operating lever and at- ! chest, a main reguloting valve adapted to
tached parts when it will be auromatically | control the passage of motive fluid from said
released and allowed tofall into its inopera- | valve chest to the engine, a lever pivoted at
tive position. one end and adapted to actuate said regu-
It 1s preferred to arrange the regulating | lating valve, a loaded auxiliary regulating
governer, safety governor, oil pump and at- ;| valve adapted to control the passage o
tached parts at one end of the turbine, as | steam from said valve chest to another part
in. the example shown, but they can Lle ! of said engine and to be operated from a
arranged in other positions if desired. part of saud lever between its fulerum and the
It wil be evident that various other | connection thereto of the main regulating
changes can be made in the construction of | valve after the main regulating vaive has
the governing apparatus hereinbefore de- | been fullv opened, and a relay under the con-
scribed without departing from the spirit | trol of said governor and whereby said lever
and scope of the invention so long as the | will be operated in one direction or the other
relative arrangement of the main parts of the | when the speed of the engine varies from the
apparatus or the mode of operationdescribed | normal. |
15 preserved. 5. Governing apparatus for o fluid pres-
¥hat I claim is:— sure turbine comprising a valve chest having
1. In governing apparatus for & fluid | main and auxiliary outlet passages leading
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O

to different parts of the turbine, an endwise ! engine, of a reciprocating fluid pressure

movable main regulating valve and a loaded

endwise movable auxiliary regulating valve

for controlling the passage of motive fluid
from said valve chest to the respective said
outlet passages, a lever pivoted at one end
and connected to the mainvalve and adapted
to open the auxiliary valve when the main
valve has been fully opened, a speed gov-
ernor driven from said turbine, a reciprocating
motor relay having its piston connected to

the other end of said lever and a controlling |

valve subject to the combined and opposing
actions of said governor and relay and
adapted to control the passage of actuating
fluid to and 1its exhaust from the relay
cylinder. -

6. In governing apparatus for a fluid pres-
sure engine, the combination with a mainregu-
lating valve and the engine governor, of a re-
ciprocating oil motor relay comprising a cyl-
imnder provided with a piston connected to
sald valve and with a combined fluid pressure
su{)ply and exhaust passage, an oil pump, an
exhaust pipe, a controlling valve comprising
a casing having three separate branches one
of which i1s iIn communication with said
pump, another with said combined supply
and exhaust pipe and the third with the ex-
haust pipe, a piston valve that normally
closes the communication between said com-
bined supply and exhaust pipeand the pump
and exhaust pipe, and a balancing piston
connected to said piston valve and arranged
to work in the valve casing, the oil supply inlet
to said casing being located between said

piston valve and balancing piston, a rod for ;

reciprocating said piston valve and balanc-
ing piston, and a floating lever connected to
sald rod, to' said governor and to the piston of
said relay.

7. In engine governing apparatus, a fluid
pressure relay comprising a cylinder having a
combined inlet and outlet passage, a con-
trolling valve comprising a casing having an
inlet branch, a combined inlet and outlet
branch connected to said inlet and outlet pas-

sage, and an exhaust branch, a piston valve
the combined iunlet and outlet .

controllin
branch, a balancing piston connected to said
piston valve and arranged to work in said
valve casing, the inlet for fluid under pres-
sure to said casing being between said piston
valve and balancing piston, a rod whereby
the combined piston valve and balancing pis-
ton can be reciprocated from the engine gov-
ernor and relay piston, and a drain passage
connecting the end of said casing at the
outer side of said balancing piston to the ex-
haust branch of the casing.

8. In governing apparatus for a fluid pres-
sure engine, the combination with a main
valve for regulating the supply of motive
fluid to said engine, a lever for operating said
valve, and a speed governor driven by said

i

- to the relay piston rod so as to be

motor relay havine its piston and rod con-
nected to sand valve operating lever, a con-
trolling valve connected to said zovernor and

operated
from each of these parts for ﬂontrollling the
action of sawd relay as set forth when the
speed of the engine varies, and starting gear
whereby the relay piston rod can be moved
by hand for operating the valve operating
lever and main regulating valve for starting
the engme.

9. In governing apparatus for a fluid pres-
sure engine, the combination with a main reg-
ulating valve for controlling the supply of
motive fluid to said engine, and a governor

driven by said engine, of a reciprocating fluid

ressure motor relay for operating said regu-
}ating valve, & reeciprocatory controlling
valve for said relay, a valve rod and floating
lever through which said controlling valve is
connected to said governor and to the piston
of said motor relay, a spring arranged be-
tween sald rod and a fixed support and act-
ing upon satd rod, and means 1'101’ varying the
action of said spring,

10. Ingoverning apparatus fora fluid pres-
sure engine, the combination with a main reg-
ulating valve for controlling the supply of
motive fluid to said engine, and a governor
driven by said engine, of a reciprocating fluid

ressure motor relay for operating said regu-
F&ting valve, a reciprocatory controlling
valve for said relay, a valve rod and floating
lever through which said controlling valve is
connected to said governor and to the piston
of said motor relay, a coiled spring encircling
said rod and connected at one end thereto, an
externally screw threaded non-rotatable
sleeve connected to the other end of said
spring, and a rotary nut through which said
sleeve is screwed and which is held in an end-
wise direction.

11. Governing apparatus for a fluid pres-
sure turbine, comprising a valve chest ar-
ranged at one side of the turbine and pro-
vided with an inlet for motive fluid and with

‘an outlet connected to said turbine, a main

regulating valve controlling said outlet, a
lever pivoted at one end, connected at an
intermediate part of its length to said regu-
lating valve and extending i a longitudinal
direction over said valve chest, a reciprocat-
ing motor relay arranged at the correspond-
ing side of sald turbine and having its piston
rod connected to the free end of said lever,
a speed governor arranged at one end of
sald turbine and driven from the driving
shaft of said turbine, a reciprocating con-
trolling valve for said relay, said valve being
adapted to control the flow of liquid under

' pressure to and from said relay, a floating

lever that is normally in an approximately
horizontal position and is connected at one
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and & downward extending rod connecting
an intermediate portion of said lloating lever

913,003

Cvalve chest to the engine; a speed governor
! L] - ) II ]
Cdviven by snid engine, a relay  piston

to said controlling valve, a second cown-

wardly extending rod jointea to the otier
end of said foating lever, and a longitnei-
nally arranged rock shalt providea witi two
lever arms that are normally held m an ap-
proximately horizontal position and exten '
in the same direction fromn sail rock shalt

and one of which is connecte] to the pston

rod of said relay motor and the other to the”
lower end of the secondly mentioned down-

ward extending rod.

12. Governing apparatus lor a steam tur-
bine, comprising a valve chest arrange:d of
one side of the turbine ans provised with a

main valve for regulating the supply of

motive fuid to sald turbine, » longita taaliv
arranged valve operating vou pivote s at one
end and connecte:l to sard valve at an 1ntesr-
mediate part of its length, « vertiealiy a:-
range:] reciprocatory oil inotor relay alapte
to operate said rod, a rotary ol punp ai-
ranged at one end of saiil turbine, ant wriven
from the turbine shaft, an oil receptacle,
normally closed controlling valve acapte: to
control the passage of oil unier pressure
from said pump to the relay anid from the
relay to the oil receptacle, a spee.l governos
arranged at the same end of saia turbine o
the pump and driven from the ‘
of the turbine, a {loating lever that s 5o
mally held in an approximately horvizontal

T 1|-; +h . . L n"E"
 PIVIITLEY & HISRE

wiaptel Lo operate sal regulating valve, a

“valve for admitting pressure fluid to one side

T

of wai-l relsy piston or exhausting it there-
rone, means constantly opposing the action
of the pressure {(Juid on satd relay piston, and
connecting means between the controlling
valve and the governor and relay, and

Cwhereby the controlling valve will be opened

vy the governor npon variation in speed of
Uhe eneine from the normal and will alter-
wort be elose . by the resulting movement ol
sl relay,

4. In coverning apparatus for a flunld
bressure cngine, the corubination of a valve
Chesh, nonadn reculating valve adapted to
control the passage of motive Huid from sai
valve chest to the sugine, a loa el auxiliary
rovulating valve oo apted to control the pas-

Cenve of stean from sar valve to another part

of sali enelne, mesns connecting satd valves
wherehy the auxilinry valve will not open
cnless the main regulating valve 1s hirst

Cfully opene |, aogpest! governor driven by

position and is connecte! at one en. o bise |

engine governor, a downwaraly ywtenaine
rod connecting an intermeciate poriion $h
said floating lever to salil controiling vaive,

nected to the other endt of sail floating lever,
and connecting means between salil secon:
rod and the relay piston and whereby the
second end of the floating lever will be
raised when the motor piston 1s raise:.

13. In governing apparatus for a fiu
pressure engine, the combination of a valve
chest, & main regulating valve adaptec to

|

control the passage of motive fluid from sald

sl eneine, andd means vneer the control of
Ll povernor for operating sala valve cons
nectine means when the normal speed of the
CNOINe Varies. |

15. In governing apparatus for a {luid
nressure engine, the combination of a valve
chest, a maln regulating valve adapted to
control the passage of wotive fluid from said
valve chest to the engline, a spee:d governor
Criven by saldt engine; a relay acapted to
operate sali reguluting valve, a valve con-
crollen by the governor for admitting pres-

>

a second downwarcly exten. ing ro. con-  suie lini’ to move the relay one way, and

Hienis opPesing sach moveinent, saltd means
being acdjustable wnile m operation.

Signe:! at Neweastle-upon-Tyne, England,
Ghas (it =

dav of July 1805,
UG FRAKCIS FULLAGAR.
YWitnesses:

If. Nixon,
11as. T, Briagags.
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