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Zo all whom it may concern:
Be 1t known that I, Ravysonn N. Eur.

ART, a citizen of the United Stutes. and a |

resident of Pittsburg, in the county of Alle-
gheny snd State of Pennsylvania, have in-
vented a new and useful Improvement in

Turbine-Controlling Devices, ¢f which the

following is a specification.

This Invention relates to elastic 8uaid tur-
bines, and more particularly to automatic
guvermng means for svch turbines.

nign pressure motive fuid is iitroduced, as
cecasion demands, to a part of the turbine

which is normally subjected to motive Hueid |

at & lower pressure. This is done for the
purpose of increasing the capacity of the
turbine,. | o

The object of this invention is the prodie-
tion of an automatic secondary valve for the
avove purpose which is of sunple construe-
tion and effective and certain in operation.
This object T attain in an apparatus cinbhody-
ing the festures hereinafter deseriied and
tlnstrated. '

Ir the single sheet of drawing accompany-
ing this application and torming a pari
thereof, a somewhat diagrammatic view of
an elastic fluld turbine is shown, In connec-
Lion with a sectional view of a valve 11ech-
anisin embodying this invention,

A turbine rotor 2, emmprising a high pres-
sire drum 3, two intermediate pressure
drums ¢ and 5 and a low pressure drum 6,
1s mouited on a suttably jonrnaled shaft 7.
The casing R is divided on the horizontal
plane passing through ite axis aned is NIo-
vided with a steam inlet port A, secondary
sieam Inlet port 10 and an exhaust poirt 11,
Each drum of (he rolor is provided with a
siitable number of annular rows of hindes
12 which are adapted to convert the eHergy
of the motive flutd, {which for convonionee
will hereafior he ealled steum) info rotury
motion; hetween the rows of Dlades 12 sy

rular rows of stationary directing vanes [
are arranged.  Dummy nistons 14, sifiably
mounted on the sha ft i. are Ill'f':lil;_f!"fi [
cowiterbalance the end thrust oceasioned hy
the stenmr pressure on the sovoery! working
drums. A fly ball governor 19, mounted o
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the casing &, is cperated by the shafi 7
through suitable gears not shown, and is
adapted to vary the supply of steam to the
turbme in accordance with the load demands

' or speed variation.

A puppet valve 16 is arranged to deliver
live steam periodicallv, or in puils. to the
turvine through a pipe 17 which is con-
nected to the steam port 9. The duration of
the puils, or the amount ot steam periodic-

- ally admitted to the turbine by the valve 16,

1t has been customary for some time ¢ |
provide elastic fluid turbines with what is !
Known as a secondary valve. through which ;

15 coatrolied by the governor 15. Ful-
crumed on a reciprocating collar 18. which
15 carrted by the governor standard 19 und

i actuated by the centrifugal balls 20, is a

fluating lever 215 one end of this lever is
attacied to an operaling eccentrie 23 by &
ank 23, a lever 24 (which is fulermmed on
2 bracket 25 mounted on the casing £} and »,
link 263 the other end of tle lever IS ¢on-
nected to a piot valve 27 by a link 23,
The main or primary admission valve 16
i> provided with a valve chamber 29 which
15 conneeted to a stean s pply pipe 20 and to
the pipe 17. The valve 16 is connected fo
an operating rod 31 on which is mounied a
piston 22 reciprocable within a cvlinder 33.
A steam passage 48, surrounding the stemn
o3, conneets the lower portion of ihe ¢ylin-
der 33 with the valve chamber 29, thereby
ddmitting steam into the cyhnder which
forees the piston 22 against a sbirat spring
oy surrounding the rod $1, and opeus the
vaive 16, An exhaust passage S0 connects
the eylinder 83 with a chamber 36 which is
connected to the atmasphere or to a cons
denser by a pipe 37. The puol vulve 97 is
periodieally reciprocated by the fever 21 and
controls the exhaust frong ihe cyluzder 83,
aid the arrangement .is sueh that when the
turbine s running the ot valve neriodie-
ity exhiansts the stean from the cyhinder 33

and thereby periodicallyv ciases (he ralve 10,

Sinee the aperating lever 91 i frtlerunied on
tiwe coilar 18, the throw of the priot valve,
rt*!:n'lr: to the prassape 35, varies wiih the

cspeed of the tuarbine and (he pertod during

W];if_:l: !.iu' H.\li:!':*-fl p:i:-‘.r-::lg_{u $3id iH up!‘!! ih‘ I
1'3':':1%:*4 o 1l£_‘i'l‘t':Ht‘l§ it :I{*rul':?:lll{‘:: wil!: “H}:
o denuned=, W hen the Towed o the tor.

I THUNTSCT oronl tust 1 siowes down TRIMESE

. | , : ) 5
. ]}!'{"'liﬂ:h- GHloobitt, The e :!,m'm;_f wlieh l‘he';
L exhaiiol passitge 53 0s open is so shor: 4

Du

60

65

70

80

85

90

35"

100

105

—— - ar




10

1%

20

29

30

It g da g wrpem v ¥ L r

35

L
Y
g L]
40
3
8
F R
¥
-
¥
L
i
i
,:;
™
45
s
3
5
i
i
5
‘
1

20

T T

o

roa
L B o

60

H
* : -
— " .
'y

> ' 063,881

the valve 16 does not reach its seat and
stecam 1s admitted to the turbine 'n a con-
tinuous strearn. B

A secondary valve 38, adapted to control
the steam supplied to the secondary admis-
sion port 10, is located within a valve cham-
ber 39, which communicates with the pri-
mary admission port 9 through a passage
40 and the secondary admission port 10
through a pipe 41. The valve 38 1s cyln-
drical and 15 adapted Lo reciprocate within
its chamber, which is formed with a eyhn-
drical extension 42, which 1s supplied with
steami through a2 pipe 43 connected to the
steam supply pipe 30, The flow of steam
through the pipe 43 and o the extension
42 1s controlled by a ncedle valve 44 An
exhaust port 435 connects with tne atmos-
phere or with a low pressure stage of the
turbine through a suitable pipe 47, and 1s
provided with a needle valve 40, The flow
of steam through the valves 4+ and 46 15 so
adjusted that the pressure in the extension
42 of the valve chamber will be o prede-
termined amount lower than the mital pres-
sure of the steamn in the pipe 30.

As has been deseribed, the mnin or pri-
mary admission valve 16 admits steam to the
pipe 17 and the annular passage 40 1n pufts,
the duration of which is determined or con-
trolied by the governor. When the {urbine
1s working under heht load, the steam ad-
mission period of the main valve 1s very

short and consequently the smail amount ol

steam admitted to the turbine will exert
Iittle pressure mn the passage 40 from which
it 15 discharged 1nto the lngh pressare stage
of the turbine through suitably arranged
nozzles. Astheload onthe turbine mereases
the steam admission period lengthens and
the veloeitv of the increased amount of steany

passing through the passage 40 will be some- !

what decreased by the limited diseharge
areas of the steam nozzles, and eonsequently
the pressure exerted by the steam 1 the pas-
sage 40 inereases uniil—for some predeter-
mined load—it 1s suflicient to overcome the
adjusted pressure in the extension 42 and
lift the sccondary valve 38, thereby allow-
ine high pressure steam to enter the inter-
mediate stage of the turbine.  As the valve
16 1s constantly pulsating, the valve 38 will
be subjected to periodie mcereases of pressure,
and, when operating wiil pulsate synchro-
nously with the valve (6 and admit high
pressure stean to the intepmediate portion
of the turbine in puffs. The passages 17 and
40 may be so designed. however, that for
some predetermined load on the turbine the

alve 38 will mupply the intermediate see-

{ton of thie turbime with a constant stream
of high pressure steam. o

Tlaving now deseribed n:y invention, what
T elaim as new and useful and desire to se-
cure by Letters Patent 1s:
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1. In an elastic fluid turbine having an in-

itial-stage fluid inlet, an intermediate-stage

fluid 1nlet, a valve controlling the interme-
diate-stage fluid inlet sensitive to the varia-
tions in pressure in the initial stage, aml
means whereby said valve is held closed Ly
{iuid pressure, nntil the pressure in said in-
itial stage 1is sufiicient o overpocwer said
closing pressure. |

9. In an elastic fluid turbine having an in-
itial-stage fluad 1nlet, an intermediate-stage
fluid inlet, a valve controlling the intermedi-
ate-stage Hluid inlet sensitive to {ne varia-
tions in pressure in the initial stage and
means whereby said valve is held closed by
an adjustable fluid pressuve until the pres-
sure in said Initial stage 1s suflicient to over-
puwer said adjusted pressure.

8. In an elastic fluid turbine having an
initial-stage fluid inlet and an intermediate-
stage fluid inlet, a governor-controlled valve
controlling the inmitial fluid inlet, mechan-
1sms whereby said valve is caused to pulsate
the #nid passing it, a valve controlling the
interm: diate-stage tluid inlet, means where-
by sald valve is held closed by an adjustable
fiutd pressure until the pressure in the inter-

‘mediate stage exceeds a predetermined pres-

sure.

4. In an elastic fluid turbine having an
initial-stage Huid inlet and an intermediate-
stage fhuad inlet, a governor-controlled valve
controlling the initial fluid mlet, mechan-
isms whereby said valve is caused to pulsate
the Hlnid passing it, a valve controlling sud
intermediate-stage fluld nlet, comprising a
pistoni. 2 chamber located above said piston,
provided with a valved inlet port and a
valved outlet port and means for admitting
a1 Jdefinite amount of tluid to said chamber
a1l for proportioning the pressure of said
thild whereby said valve is held-closed until
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the pressare in the initial stage exceeds a

certzin predelermined amount.

5. In an elastic fluid turbine, an initial
otage tluid inlet, a secondary stage fluid -
let, a valve controlling the initial stage inlet,
and means subjected to fluid pressure and
sensitive to the pressure admitted by said
valve for mdmitting fluid to said secondary
stnoe fluid mlet.

6. In an elastic Huid turbine, an initial
stuee Hlnid inlel, a secondary stage fuid in-
let, 2 valve controlling the passage of fluid
through said initial inlet, and a fluid re-
strained means, sensitive to the variations
of pressure admitted by said valve, for ad-
mitfing fluid to said secondary inlet.

7. In an elastic fluid turbme, a primary
stace {luid inlet, a secondary stage thid 1n-
let, o fluld restrained valve sensitive to the
pres~ure admitted by said primary mlet for
controfling said secondary inlet.

8. Iu an elastic flmid turbine, a primary
stage fluid inlet, a main supply valve con-
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trolling said inlet, a secondary stage fluid
inlet, a fluid restrained valve sensitive to the
pressure admitted bysaid main supply valve

or controlling the amount of fluid delivered
to said secondary inlet.

9. In an elastic fluid turbine, a primary
stage fiuid inlet, a secondary stage fluid in-
let, a fluid restrained valve for said second-
ary inlet sensitive to the pressure delivered

by said primary stage inlet and means for |

causing said valve to pulsate. |
10. In an elastic fluid turbine, a primary
stage fluid inlet, a main supply valve con-

trolling said inlet, a secondary stage fluid

inlet, a fluid restrained valve sensitive te the
ressure admitted by said main supply valve
or controliing the amount of fluid delivered
to said secondary inlet, and means for caus-
ing said fluid restrained valve to pulsate.
11. In an elastic fluid turbine having an
initial stage fluid inlet, an intermediate

stage fluid inlet, a valve controiling the in-

termediate stage fluid inlet, sensitive to vari-
atlons in pressure in the initial stage, and
means whereby sald valveé is subjecte! to a
constant closing pressure, - ' |

12. In an elastic fluid turbine having an

1uitial stage fluid inlet, an intermediate:

30

40

stage fluid inlet, a valve controlling the iu-
termediate stage inlet, sensitive to varia-
tions of fiuid pressure delivered by said ini-

tial stage inlet, and means for transmitting

a closing pressare to said valve, which re-
mains constant during the operation of suid
vulve. o

13. In an el stic fluid turbine, an initial

stage fluid inlet, an intermediate stage fluid

inlet, a vulve controlling :aid initial inlet, a
secondary valve controlling said interme-
diate inlet, means wherebyv said secondary
valve 1s held closed by Hluid pressvre until
the pressure delivered by said initial inlet is

| sufficient to overpower said closing pressure,

sald primary valve is caused to pulsate.
14. In a multi-stage elastic fluid turbine,
an initial stage, a secondary stage, a flyid

1 1nlet communicating with said initial stage,

a fiuid inlet communicating with said sec-
ondary stage, a valve controlling the deliv-
ery ot fluid through said initial stage, and a
fluid-restrained valve, sensitive to variations
of fluid pressure delivered to said initial
stage, for by-passing fluid around said ini-
tial stage. o

15. In a multi-stage elastic fluid turbine,
a valve controlling the delivery of Huid to
the itial stage of said turbine, and means,
subjected to fluid pressure and sensitive to
pressure admitted by said valve, for by-
passing fluid admitted to said valve arcund
the 1nitial stage of the turbine.

16. In a multi-stage elastic fluid turbine,
a governor-controlled fluid admission valve,
and a fluid - restrained valve, sensitive to
fluid pressure admitted to a stage of said
turbiie, for by-passing fluid around said
stage and delivering it to a stage of lower
| pressure. -

17. In a multi-stage elastic fluid turbine,
' a fluid admission port delivering fluid to
sald turbine, a fluid restrained valve, sensi-
tive to fluid pressure admitted to a stage of
sald turbine, for by-passing fluid around
said stage and delivering it to-a stage of
 lower pressure. and means whereby the fluid
passing said valve is caused to pulsate.

In testimony whereof, I have hereunto

I

cember, 1095, .
RAYMOND N. EHRHART.
Witnesses: _' |
Cuarces W. McG:izs,
i JNo. S. GREEN. |

and mechanisms whereby the fluid passing

| subscribed my name this 27th day of De-
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