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To all whom it may concermn.

Be it known that I, CHARLES
citizen of the United States, residing at the
city of Grand Rapids, county of Kent, State

s of Michigan, have invented certain new and
useful linprovements in Governing Means
for llastic-Fluid Turbines, of which the fol-
lowing is & speciiication.

 This invention relates to governing means
10 particularly adapted for governing and con-

trolling the supply of fluid to elastic-fluid

turbines. | |

The objects of this invention are, first, to

' improved automatic means for
supplying fluid to elastic - fluid turbines;
second, to provide a construction of valves
:n series which will be controlled automatic-
ally in proportion to the varylng pressure
whereby the steam-supply wili be controlled
by opening and closing the different valves
of the series of sets of nozzles, and, third, to
provide an improved means of regulating the
pressure at which the nozzles of such a series
will open.

Further ohjects relating to details of con-
struction will definitely appear from the de-
‘tailed description to follow. -

1 accompEsh the objects of my invention
by the devices and means deseribed 1n the
tollowing specification.

The invention is clearly defined and point-
ed out in the claims. ' : _

A structure embodying the features of my
invention is clearly illustrated in the accom-
panying drawings, forming a part of this
specification, in which—

" Figure 1 is a detail view of my improved
elastic- fluid - turbine .governing means, the
su]ppl}f-chamber being in section to show the
relations of the various valves thereto; and
Fig. 2 is an enlarged detail sectional view of
the main throttling-valve and one of the
automatic nozzle-valves. |

In the drawings similar letters of reference
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Views. .
Referring to the lettered parts of the draw-

_ ings, the main-valve casing A" hasa assage A
leading therethrough. B B’ are tEe valve

seats. The double valve € fits within tt

* double-valve seats B and B’. The chamber
or passage I is connected by the passage D

to the source ot supply. -
A rock-shaft E is provided with a forked

55 arm E for controlling the throttling-val

e
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refer to similar parts throughout the several ;

An external arm II on the rock-shaft 1s con-
nected by the connecting-rod I to a suitable
governor g. To the casing I, forming the
passage ¥ is secured scats W for the nozzle-
closing valves G, there being in this mnstance
three sets of nozzles X X’ X'/, respectively.
The valve G is connected to a piston J, fitting
within a cylinder Z, which is secured to the
opposite side of the casing F, the same being
secured thereto by a suitable flange 2. A
 spring K serves to hold the piston J nor-
mally downwardly with yielding pressure,
thus holding the mnozzle-valve G normally
closed. A port N leads into the bottom of
the cylinder Z. By the side of the cylinder
7 and parallel with it is a cylindrical valve L,
which has a central aperture M therethrough
and is connected to an annular port P toward
the upper end thereof by suitable perfora-
| tions. A broad annular port R is a hittle be-
neath. A spring L holds the valve mor-
mally downward, and the tension on this
valve is adjusted by means of the screw Y,
which is retained by a locking-nut a. A pas-
sage S,is formed up in the valve-casing sub-
stantially parallel to the main valve and
opens into a port T, near the top of the same,
| which connects by a passage U to the ex-
haust-pipe V. Connecting with the lower
annular port R of the valve is a passage ¢,
leading to the passage S, just referred to. A
port N connects the inner end of the cylinder
7 with the upper part of the valve L.

All of the regulating-valves are precisely
- similar, and as many are émployed as there
are different sets of nozzles which it is de-
sired to control, the springs O of each valve
being set at a predetermined tension to be
opened by the elastic fluid at varying pres-
sures. The tension of each spring O 1s con-
' trolled by the screw Y. & .

As shown in the drawings, all of the parts
" are at rest, with none of the parts under pres-
sure.

In operation, the elastic fluid being ad-
mitted to the turbine in the ordinary way, the
turbine being at rest, the throttling-valve C
would be opened. The fluid would then en-
ter by the passage D into the chamber F, and
when sufficient pressure was admitted 1t
would by coming in contact with the second-
ary valve L overcome the tension of the
spring O and force the piston-valve L into
its cylinder until the port R around the

. | valve would register with the port N of the
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eylinder 7. The port R being broad, it |

would of course embrace also the port d,

which has communication with the ports. S
- 'T'U to the passage V, which has communica~

tion with the atmosphere or with a condenser

or with a pressure which is at all times lower

than the pressure which is in the chamber F.

The ports mentioned thus beiag in communi-
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ber K.

cation, any - pressure . that was within the-

cylinder Z would pass out through the set of
ports or passages and the pressure of the
fluid in the chamber T would force against

‘the piston J in the eylinder Z, and there being

no pressure back of the piston J the tension
of the spring K would be overecome by the
fluid-pressure against the said opposite side
of the piston J. The area of the piston J
being aLﬁeo greater than the areca of the valve

G, the piston would be forced back into the
c?flindﬂ:r Z and the valve G opened. The

elastic fluid would then be admitted to the
nozzles and pass therefrom to the turbine-
wheel. The wheel would then revolve until
the speed became so great that the governor,

having conneetion with the throttling-valve

C by means of the levers E 1 and rod I.

would operate and partially close and would

not allow so much {luid to flow to the cham-
The pressure in the chamber T
would then of course become less. The ten-
sion of the spring O of the-secondary valve
then being greater than the pressure of the
fluid against the opposite end of the valve
Li, the valve 1. woul(]l he forced down by the

spring O until the port P in the valve I. would

register with the port N of the eylinder Z, con-
necting the same with the passage M through
the valve, when the fluid from the chamber F
would flow into the botton of the cylinder Z.
The area of the piston being equal on both

sides, when the valve Gis opened the tension

of the spring K would be free to force the pis-

ton J forward, and thus close the valve G.

There being a plurality of nozzle-sections and
automatic controlling-valves connecting to
the chamber T set at different pressure for

controlling the same, if the speed still con-

tinues too great the throttling-valve B would
be-further closed, the pressure in the cham-
ber F further reduced, and others of the auto-
matic nozzle-valves be closed in exactly the
same way, they being set with stronger
spring-pressure on their auxiliary valves,
and they would of course be operated in the
section accordingly, depending upon the sup-
ply of steam admitted by the goveraor.
ITaving thus deseribed my invention, what
1 claim as new, and desire to secure by Let-
ters Patent, is— _ -
1. In a governing means for turbine-en-
gines, the combination of the enginc-casirg
with a suitable passage F leading to the noz-
zle-valve; a throttle-valve; a governor con-
nected to said throttle-valve: a series 6f noz-
zle-valves consisting respectively of the
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valve G, the piéton J connected to the stem

thereof, the cylinder 7 within which said pis-

ton reciprocates; a Spring

) for holding  said
valve normally

in the closed position; a pis-

ton-valve for controlling the cylinder of the.
nozzle having a longir;itu_dinul port M opening

to an annular port P, toward its up-

l&teral]?r

per e

A

and having a broad annular port R -

around the same toward the lower end; a

spring O for holding said valve normally
downward against

adjusting-screw Y with suitable lock-nut «

for adjusting the tension of said spring;: a

assage S with a port d to connect with the
Eroad annular port R and a port T to connect
to the upper part of the chamber of the valve
M; a passage U and V exhausting from the
upper end of said valve-chamber; a port N

connect with the annular port P of the valve
1i, whereby the fluctuations of pressure in
the chamber F will actuate the valve for the
control of the
specified.

2. In a governing means for controlling

a suitable shoulder; an

5

8o
leading from the bottom of the cylinder 7 to

piston of the nozzle-valve, as

90

turbine-engines, the combination of the en-

gine-casing with a suitable passage F leading

to a nozzle-valve; a throttle-valve for con-

trolling the supply to the said passage with a

suitable governor therefor: a nozzle-valve

with a piston arranged in a suitable cylinder

95

for actuating the same; a piston-valve by the

sice of said piston of said pozzle-valve, ar-
ranged to be actuated by the pressure from
the supply-chamber; valve-pcrts in said pis-

F

ton-valve fcr controlling the supply to and
from the cylinder which controls the nozzle-
valve; a spring for helding the nozzle-valve
normally clcsed, whereby the variations of
pressure In the supply-chamber will control

ICO

1c5

the opening and clusing of the nozzle-valve,

as specified.

3. In a governing means for turbine-en-

gines, the combination of the engine-casing

with a suitable passage F leading to the noz-
zle-valves; a throttle-valve; a governor con-

valve (i, the piston J connected to the stem
thereof, the cylin:ler Z within which said pis-

ITO

Tnected to sald throttle-valve; a series of noz- -
zle-valves consisting respectively of the

(15

ton rectprocates; a spring for holding said

valve ncrmally in the clesed pesition; a pis-
ton-valve fcr controlling the cylinder of the
nozzle, having a longitudinal pert M opening
laterally to an annular port P, toward its up-
per enqa and having a broad annular port }f{
around the same toward the lower end: a
spring O fer heliing sail valve normally
downwar:] against a suitable shoulder; a pas-
sage S with a p:rt d to connect with the broad
annular pcrt R and a pert T to conneet to
the upper part of the chamber of the valve
M; a passage U anl V exhausting from the
upper end of said valve-chamber; a port N

| leading from the bottom of the cylinder Z to
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10

ranged to be actuated by the pressure from

2Q

25
gines, the combination of the engine-casing |

32

~ ton-valve for controlling the cylinder of the

~ laterally to an annular port P, toward its up-

‘spring O for holding said valve normally

40

45

~ upper end of said valve-chamber; a port N

O

55

. gine-casing with a suitable passage F leading

6o

thereof, the cylinder Z within which said pis-
~ton reciprocates; a spring for holding said

trolling the supply to the said passage; a

65 supply to

"9'4'5,'0 58

connect with the annular port P of the valve |
L., whereby the fluctuations of pressure. in
the chamber F will actuate the valve for the
control of the piston of the nozzle-valve, as
specified. | L ' '

4. In a )
turbine-engines, the combination of a suit-
able casing with a suitable passage K leating
to a series of nowzle-valves; atlkrottle-valve
for controlling the supply to.the said pas-
sage, with a suitable Eovernprg therefor; a
suitable piston arranged in a cylinder for. ac-.
tuating the said nozzle-valves; a pistons,
valve BV the side of each of said pistons fcr
controlling the I;lassa,ge of fluid to control the
cylinder of each of said nozzle-valves, ar-

the supply-chamber; and adjustable springs
for holding said piston-valves yieliingly
in position, whereby they will be actuated
at different pressures. whereby

the pressure in the chamber F and will be

opened and closed successively, as specified.
5. In a governing means for turbine-én-

with a suitable passage F-leading to the noz-
zle-valves; a throttle-valve; a series of noz-
zle - valves consisting - respectively of the
valve G, the piston J connected to the stem

valve normally in the closed position; a pis-
nozzle having a longitudinal port M opening .

per end and having a broad annular port h
around the same toward the lower end; a

downward against a suitable shoulder; an
adjustable screw Y with suitable lock-nut a
for adjusting the tension of said spring; a
passage S with a port d to connect with the
broad annular port R and a port 1’ to connect
to the upper part of the chamber of the valve
M; a passage U and V exhausting from the
leading from the bottom of the cylinder Z to
connect with the annular port P of the valve |

L, whereby the fluctuations of pressure n |
the chamber F will actuate the valve for the
- control of the piston of the nozzle-valve, as

specified. ' _ :

6. In a govemmg means for controlling
turbine-engines, the combination of the en-

to a nozzle-valve; a throttle-valve for con-

nozzle-valve wita a piston arranged in a suit-
able cylinder for actuating the same; a pis-
ton-valve by the side of said piston of said l
nozzle-valve, arranged to be actuated by the
pressure from the supply-chamber; valve-
ports 1n said giston—va ve for controlling the

and from the cylinder which con- 1

' govérﬁiﬂé means for controlling |

_ . | the HOZZI&-. |
valves will be controlled by the variations of

‘arranged to connect to t:
cylinder to admit and exhaust the elastic

trols the no 2zleéﬁﬁlvé + a spring for holding
the nozzle-valve normally closed, whereby

'
- L

the variations of pressure in the supply- .

chamber will control the opening and closing

| of the nozzle-valve, as specified.
7. In a governing means for controlling

70

turbine-engines; the combination of the en-

gine-casing with a suitable passage F leading

to the nozzle-valves; a throttle-valve; a se-

ries of nozzle-valves consisting respectively

| 75
of the valve G, the piston, J connected to tae

stem thereof, the cylinder Z within waich
said piston reciprocates; a spring for holding
said valve normally in the closed position; a
piston-valve for controlling the cylinder of

80

the nozzle, having a longitudinal port M open-

“ing laterally to an annular port P, toward its
upper end and having a broad annular port

K around the same toward the lower end; a

spring O for holding said valve normally

ownward against a suitable shoulder; a

Eassage S with a port d to connect with the

road annular port R and a port T to con-

‘nect to the upper part of the chamber of the
valve M; a passage U and V exhausting from

the upper end of said valve-chamber; a port

go

N leading from the bottom of the cylinder Z

to connect.with the annular port P of the

valve L, whereby the fluctuations of pres-

sure in the chamber F will actuate the valve

| | . 95
for the control of the piston of the nozzle-
valve, as specified. - -

8. In a governing means for controlling

turbine-engines, the combination of a suit-
able casing with a suitable passage F leading

100

to a series of nozzle-valves; a throtfle-valve.
for controlling the supply to the said passa,%e s
or

a suitable piston arranged in a cylinder

actuating the said nozzle-valves; a piston-

valve by the side of each of said pistons for

controlling the passage of fluid to control the
cylinder of each of said nozzle-valves, ar-

10§

ranged to be actuated by the pressure from

the suﬁ)_ly—ch&mber; and adjustable springs

for ho

ing said -piston-valves yieldingly in
position, whereby they will be actuated at

119

different pressures whereby the nozzle-valves

will: be controlled by the variations of the
pressure in the chamber F and will be opened
and closed successively as specified. . - -

9. In a controlling means for turbine-en-
sines, the combination of a nozzle-valve; a

chamber surrounding the same; a piston in

a suitable cylinder, the inner end of said cyl-

inder connecting to said chamber, said piston !

118
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being connected to said nozzle-valve for con- .

trolling the same; a piston-valve controlled
by the pressure of the elastic fluid, with ports,

1

he sald valve-piston

fluid therefrom; an adjustable spring to reg-

ulate the resistance of said piston-valve; and.

a spring for holding said nozzle-valve. nor-
mally closed. =~ o o
- 10. In a controlling means for turbine-en-

12
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15

- valve controlled by tae pressure of tae elastic

20

gities,

chamber surrounding the same;-a piston in |

a suitable cylinder, said piston being con- |

nected to said nozzle-valve for controlling .
the same; a piston-valve controlled by tne
pressure of the elastic fluid in the chamber

surrounding the nozzle-valve, with ports ar-
ranged to connect to said valve-piston cyhn-
der to admit and exhaust the elastic fluid
therefrom ;: and a spring for holding said noz-
zle-valve normally elosed.

11. In a controlling means for turbine-en-
gines, the combination of & nozzle-valve; a

a suitable eylinder connected to said nozzle-
valve for eomtrolling the same; a piston-

fluid in the chamber surrounding tae nozzle-
valve, with ports arranged to eonnect to tae
said valve-piston cylinder to admit and ex-
haust the elastic fluid therefrom; and a |

845,068

the combination of a nozzle-valve; a | épﬁﬂg for holding said'nozzle-valv_é noi'mally_ '

closed, coacting as specified. - - |

12. In a controlling means for turbine-en-
rines, the combination of a nozzle-valve; a
chamber surrounding the same; & piston in
a suitable cylinder connected to said nozzle-
valve for controlling the same; and a piston-
valve controlled by the pressure of tae elas-
tic fluid in the chamber surrounding tae noz-
zle-valve, with ports arranged to connect to

25

30

“the said valve-piston cylinder to admit and

exhaust the elastic fluid therefrom, coacting

. _ ‘as specified. -
chamber sarrounding the same; a piston 1

In Wltness'whehre'of I ha.vé hereuntd'set' my 35
hand and seal in tae presence of -two wit-
nesses. S
- CHARLES W. DAKE. L. 8]
Witnesses: o

~ ApeEramE I. Apams,
LuLu G. GREENFIELD.
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