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Specification of Letters Patent. Patented July 12, 191 U. 
Application filed December 29, 1905. Serial No. 293,787. 

To all upiom it may concern: 
Be it known that I, RAY MONI) N. EHR. 

(ART, a citizen of the United States, and a 
resident of Pittsburg. in the county of Alle 
gieny and State of Pennsylvania, have in 
vented a new ani useful Improvement iam 
Turbine-Controlling i)evices, cf which the following is a specification. 
This invention relates to elastic fluid tur 

bines, and more particularly to automatic 
governing a learns for such turbines. 

It has been clistomary for some time to 
provide elastic fluid turbines with whai, is 
known as a secondary valve. through which 
high pressure notive fluid is introduced, as 
occasion demands, to a part of the turbine 
which is normally subjected to notive fluid 
at a lower pressure. This is done for the 
purpose of increasing the capacity of the 
turbine. 
The object of this invention is the produc 

tion of a; automatic secondary valve for the 
above purpose which is gi siliple construc 
tion and effective and certain in operation. 
This object I attain in an aparatus einholy 
ing the features hereinafter descrived and illustrated. 

ln the single sheet of drawing accompany. 
ing this application aid forming a pari. 
therepf, a somewhat diagrammatic view of : 
an elastic fluid turbizie is shown, in connec 
tion with a sectional view of a valve lech. 
anisia embodying this invention. 
A turbine rotor 2, comprising a high pies 

suire drunn 3, two intermediate presstre 
drunus 4 and 5 and a low pressure irin (5. 
is mounted on a suitably journalid shaft 7. 
The casing 8 is divided on the hirizontal 
plate passing through its axis an is pro 
vieled with a stean inlet port 9. i secondary i 
steam inlet port 10 an an evhairst port i. 
Each drun of the rotor is iriviet with a 
siliiable number of allular rows of hiades 
12 which are adapted to convert the energy 
of the notive iii, (which for convenience 
will hereafter be called steam) into ot:try 
notion: Jetween the rows of blad is 12 :- 

iiolanted on the shaft , are arraig i to: 
colliterb:iianice the en 1? rust ºccasie vei ihy 
the stea: pressure o: the severa working 
drums. fly ball governor li, lountclius 

the casing 8, is operated by the shaft 
through suitable gears not shown, and is 
adapted to vary the supply of steam to the 
turbine in accordance with the load deniands 
or speed variation. 
A puppet valve 16 is arranged to deliver 

live steam periodically, or in puffs, to the 
turbine through a pipe 17 which is con 
nected to the steam port 9. The duration of 
the plis, or the annount of steam periodic 
ally admitted to the turbine by the valve 16, 
is controllied by the governor 15. Full 
crulined on a reciprocating collar 18, which 
is carriedly the governor standard 19 and 
is actuated by the centrifugal balls 20, is a 
floating lever 21; one end of this lever is 
attached to an operating etcentric 22 by a 
link 23, a lever 24 (which is fulcrumed on 
a bracket 25 mounted on the casing 8) and v 

| ink 26; the other end of the lever is con 
: nected to a pilot valve 27 ly a link 2s. 

i The lain or primary a limission valve 16 
is provided with a valve chamber 29 which 
is conjected to a stean supply pipe 3) and to 
the pipe, 17. They alve 1 is connected to 
at (perating rod 31 on which is mounted a | pision 32 reciprocable within a cylinder 33. 
Å Steam passage 48, surrounding the stem 

| 33, e9inets the l, wer portion of the cylin 
der 33. witil the valve chauber 29, thereby I admitting stealin into the cylinder which 
fores the Piston 2 against a spiral spring 
31, stirronding the rod 31, and opens the 
vitive 16. An exh;ust passage: 35 connects 
the cylinder 33 with a chainber 36 which is 
connected to the atmosphere or to a con 
dense by a pipe 87. The pilot, valve :27 is 

; periodicaly reciproctited by the je ver 21 and 
! contrºls the exhausi l'roll the cylinder 33, 
illd the arranginet it is stati tinat, when the 

| ttribi: is 'n mier the il t. yalve periodie 
:ally exh:austs the stean f:" ºn the cyliider 33 
anii thereby periodically iases the valve 16. 
Sine the peratirig lever 21 is fileriinied om 
the oilar i, the throis ; the pilot valve, 
relativt: tº o tie :ssa • 33, vairies with the 

wl;iº:l: lineº exh:: ::~t :) :xs:age :35 is open is inu 
c'e: se r leirase: in acrorace witli i le 
lta : {'m:start is. W l:en te l, al 1: the tir 

i lileiss gre: 1 : il : i si ws (i) wn:: - 
org"'ia?:lle a 1: iii: t. t i ç' tituie tyring w! icº!; }; 

; eXll:1; ist 1itssige ö5 is opell is so slº;: ; † 
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the valve 16 does not reach its seat and 
steam is admitted to the turbine in a con 
tinuous streann. 
A secondary valve 3S, adapted to control 

the stealin 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 
trough a pipe 41. The valve 3S is cylin 
drical aid is adapted to reciprocate within 
its chamber, which is formed with a cylin 
drical extension 42, which is supplied with 
steam ihrough a pipe 43 connected to the 
Steann supply pipe 30. The flow of steam 
through the pipe 43 and into the cxtension 
42 is controlled by a needle valve 4-4. An 

1. In an elastic fluid turbine having an in 
itial-stage fluid inlet, an intermediate-stage 
fluid inlet, a valve controlling the interme 
diate-stage fluid inlet sensitive to the varia. 
tions in pressure in the initial stage, aili 
means whereby said valve is held closedly 
fluid pressure, inntil the pressure in said in 
itial stage is sufficient to overpower said 
closing pressure. 

2. In an elastic fluid turbine having an in 
itial-stage fluid inlet, an intermediate-stage 
fluid inlet, a valve controlling the internuedi 
ate-stage fluid inlet sensitive to the varia: 
tions in pressure in the initial stage and 
means whereby said valve is held closed by 
an adjustable fluid pressive until the pres 
sure in said initial stage is sufficient to over 

exhaust port 45 connects with the atmos- power said adjusted pressure. 
phere or with a low pressure stage of the 3. In an elastic fluid turbine having an 
turbine througin a suitable pipe 4, and is initial-stage fluid inlet and an intermediate 
provided with a needle valve 43. The flow 
of steam through the valves 4" an 46 is so 
adjusted that the pressure in the extension 
42 of the valve chamber will be sout: prede 
termined amount lower than the initial pres 
sure of the steam in the pipe 30. 

As has been described, the ailain or pri 
mary admission valve 16 admits steam to the 
pipe 7 and the annular passage 40 in puffs, 
the duration of which is determined or con 
trolled by the governor. When the turbine 
is working under light loatl, the steam ad 
mission period of the main valve is very 
short and consequently the smail amount of 
steam admitted to the turbine will exert 
litt le pressure in the passage 40 frt in which 
it is dischargel into the high press: ire start 
of the turbine through suitably arranged 
nozzles. As the loat on the turbine increases 
the steam admission period lengthens and 
the velocity of the increased annount of steam 
passing through the passage 40 will be some 
what decreased by the limited discharge 
areas of the steam nozzles, and consequently 
the pressure exerted by the steam in the pas 
Sage 40 increases unti–for sonie predeter 
nined load-it is sufficient to overcome the 
adjusted pressure in the extension 42 and 
lift the secondary valve 3S, thereby allow 
ing high pressure steam to enter the inter 
mediate stage of the turbine. As the valve 
16 is constantly pulsating, the valve 38 will 
he subjected to periodic increases of pressure, 
and, when operating will pulsate synchro 
nously with the valve 16 and admit high 
pressite stean to the intermediate 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 
valve 38 will supply the intermediate sec 
tion of tie tulie with a colistant streann 
of high pressure steam. 
Taving now described in:y invention, what 
claim as new and useful and desire t.) se 

cure by Letters Patent is: - 

stage fluid inlet, a governor-controlled valve 
controlling the initial fluid inlet, nechan 
isins whereby said valve is caused to pulsate 
the fluid passing it, a valve controlling the 
interm: diate-stage fluid inlet, means where 
by said valve is held closed by an adjustable 
fiuid pressure until the pressure in the inter 
mediate stage exceeds a predetermined pres 
St. 

4. In an elastic fluid turbine having an 
initial-stage fluid inlet and an intermediate 
stage fluid inlet, a governor-controlled valve 
controlling the initial fluid inlet, mechan 
isms whereby said valve is caused to pulsate 
the fluid passing it, a valve controlling said 
intern ediate-stage fluid inlet, comprising a 
pistoli, a chamber iocated above said piston, 
provided with a valved inlet port and a 
val ved ut det port andi means for admitting 
a definite annot of fluid to said chamber 
and for proportioning the pressure of said 
thiid whereby said valve is held closed until 
the pressic in the initial stage exceeds a 
certin predetermined amount. 

3. In an elastic fluid turbine, an initial 
stage thuid inlet, a secondary stage fluid in 
let a valve controlling the initial stage inlet, 
and means subjected to fluid pressure and 
sensitive to the pressure admitted by said 
valve for admitting fluid to said secondary 
stage fluid inlet. 

6. In an elastic fluid turbine, an initial 
stage fluid inlet, a secondary stage fluid in 
let, a 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 
miting fluid to said secondary inlet. 

7. In an elastic fluid turbine, a primary 
stage fluid inlet, a secondary stage fluid in 
let, a fluid rest rained valve sensitive to the 
pressure admitted by said primary inlet for 
contriting said secondary inlet. 

8. In an elastic fluid 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 
ressure admitted by said main supply valve 
or controlling the amount of fluid delivered 

to said secondary inlet. 
9. In an elastic fluid turbine, a primary 

stage fluid inlet, a secondary stage fiuid 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 to the 
ressure admitted by said main supply valve 
or controlling 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 intermcdiate 
stage fluid inlet, a valve controiling the in 
termediate stage fluid inlet, sensitive to vari 
ations in pressure in the initial stage, and 

sufficient to overpower said closing pressure, 
and mechanisms whereby the fluid passing 
said primary valve is caused to pulsate. 

14. Jin a multi-stage elastic fluid turbine, 
an initial stage, a secondary stage, a fluid 
inlet communicating with said initial stage, 
a fluid inlet communicating with said sec 
ondary stage, a valve controlling the deliv 
ery of 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. 

15. In a multi-stage elastic fluid turbine, 
a valve controlling the delivery of fluid to 
the initial 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 around 
the initial 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 means whereby said valve is subjected to a turbinie, for by-passing fluid around said 
stage and delivering it to a stage of lower constant closing pressure. 

12. In an elastic fluid turbine having an 
initial stage fluid inlet, an intermediate 
stage fluid inlet, a valve controlling the ill 
termiediate stage inlet, sensitive to varia 
tions of fluid pressure delivered by said ini 
tial stage inlet, and means for transmitting 
a closing pressure to said valve, which re 
mains constant during the operation of said 
valve. 

13. In an el stic fluid turbine, an initial 
stage fluid inlet, an intermediate stage fluid 
inlet, a valve controlling said initial inlet, a 
secondary valve controlling said interme 
diate inlet, means whereby said secondary 
valve is held closel by fluid pressure until 
the pressure delivered by said initial inlet is 

pressure. 
17. In a multi-stage elastic fluid turbine, 

a fluid admission port delivering fluid to 
said turbine, a fluid restrained v?lve, sensi 
tive to fluid pressure adiaitted to a stage of 
said 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 herento 
subscribed Iny name this 27th day of De 
cember, 1905. . 

RAY MOND N. EHRHART. Witnesses: 
CHARLEs W. McG:IEE, 
JN. S. GREEN. 
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