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10
- panded motive fluid extracted or the a,mount
ot low-pressure motive fluid admitted.

| " Control mechanisms for extraction tul-'
-,bmes have heretofore been built wherein' a

1B '-T'speed-responswe governor 18 prowded for
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My mventmn relates te a eontml mecha-‘

||||||

* 'nism, more particularly to a’control ‘mech-

;--'-'emsm for an elastic Huid turbine having
© ‘means at an intermediate stage for either ex-

5 tracting partially expanded motive fluid or

- thereto, and’ it has for its object to provide

"~ 'means for. compensamng

the admmsmn of

 high-pressure motive fluid to the turbine 1 n
‘accordancé with the amount of partlally eX-

- controlling’ the a,dmlssmn of motive fluid to

. the 1‘J’lill‘bllle and wherein the action of the
._,_”"speed feSponswe governor 1s modif] |
R ,"jeompensated in resporse to-an epera,tmﬂ' con-

dition or variable which wvaries with the

amount of partially expanded motive fluid
 extracted from the turbine.

- Such conipen-

sating means have heretofore been designed

. with the pressure. differences in the extrac-
“While such control cdevices
modify the action of the governor in a satis-
-+ factory manner for a portlon of the range of
. extraction demands, they are ustally inaccu- -
- '.mte over the remaining portion of the range.
o va,ma,tlons in amount of extracted fluid, is

~ based upon the premise that the power, de-
~ veloped by the low-pressure section is added
to that of the high-pressure section and that
the admission of motive fluid to the high-
o '-pressule section should, thersfore, ‘be: de-.
© creased m pr0p01t1011 to the amount of power'
~developed by

. *j'So |

at the point where it is extracted, or upon the
- premise that the amount of motwe fluid varies

tion -conduit.

My invention, while conmpensating for, the

the low-pressure section.

- sure. sectlon inasmuch as this pressure 1S stb-

'T'Stantlally pr()pertlenal to the power de-
‘veloped by the lew-pressure section ; er, ae.-

- 50 ..'f"commonly BXPYGSS@d in the art, 1t 1S &

strfught line- funetmn” thereof 111 thls

ed or

, ‘15 dls osed therein.-

80 far as T am aware, upon the premise that
. 25 'the ‘amount of metlve fluid extracted is

LS ~ function of the- pressure within the turbme

te the low- pressure sectmn,
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-manner an’ aecumte cempensatlen over the_
_full range of extraction demand is obtained.
These and other objects are effected by my
invention, as will be apparent from the fol-
lowing descmptlon and claims taken in con-
for - admlttmo' low-pressure: motive fluid :_.-'neetlon ‘with the “accompanying drawuws, S
*-formmg part of this application, in which: |
The single figure is a diagrammatic viéw :
ef my 1mpr0ved control mechamsm applled to '
an elastic fluid turbine.: T )
-Referring to the dr&wmﬂ more in detall o

"_:'I show-an elaetlc flnid turbme indicated cren- . : |

£ :

80

erally at 10, for driving any driven 111aehme -

‘such as & by- -pass conduit. 14 having a valve'

A eondult 16 also com-
mumcates with the dlsehal oe or 10W~pressure- Y
5

a end of the high pressute sectlon as at the
‘opening 17, throuﬂh which partlellv expand-
“ed motive ﬂmd it-3 eenveyed to the app&ratus
 11'1 which it 1s desired to be used.

‘The amount of fluid extracted throu h the
Icondmt 16 may be controlled in any eultable .
manner to supply the demand for the same,
for example, the valve 15 may be actuated by
plStOIl 18 18 dlsposed ina
eylmder 19 and biased in a direction for clos-
“ing the valve 15 by a spring 20. It is biased

a piston 18. The

‘in opening direction by the fluid pressure
“In. the condult 16, eommumcated therete -
) throucrh a cendmt 21 |

15 and conveying a greater amount o:f ﬂuld

As Wlll be readily apparent upon an 111-.' |
_Terease in demand for extraction- flnid, the
pressure in the. conduit 16 decreases, where-_' -
_upon the spring 20 moves ‘the plston 18 and
To -
‘accomplish this, I utilize the pressure at-the

‘46 ‘inlet or high-pressure ‘end of the low-pres-

-'(net Shown), and 1110111d1110* a high- pressme. L
section 11 and a low-pressure seetlen 12.
:'"dmphragm 13 or other suitable' means is pro- =
vided for separatmfr the high-pressure and
low-pressure sections, and suitable valve-con- .
trolled means is provided for conveying par-.
_,'tlally expanded motive ﬂmd from the high-
_ pressure section. to the low-pressure sectlon o

65

w
85

20

the valve 151 elesm ‘direction, whereupon
additional fluid is held back fmm the low-
pressure section and supplied to the conduit '
16.  Upon decrease in demand the pressure
in the cendmt 16 Increases, aetuatmﬂ' the p1s- =
ton 18'in the dlrectwn for opening the valve

T
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High- pressure motire fluid is admitted to

~ the turblne that is, to the high-pressure -or

&

inlet end of the h1gh -pressure section 11,
through an admission valve 22, controlled

by any suitable governor, preferably a speed-
responsive governor. I shoaT for example, a

fluid pressure governor 1nclud1ng a centrif-

~ ugal pump 23 operated directly by the rotor
of providing a fluid pressure varying as a

fanction of the speed of the prime mover.

piston:25 1is- connected to -the valve 22 -for
operating the same and is disposed in a cylin-

~der 26. A spring 27 biases the piston 25 in

Lo
N |

390

creases and moves the

5 viding the fluid pressure.

the direction for opening the.valve 13 and
the fluid pressure developed by the pump 24
1s conveyed through a conduit 28 to the cylin-
der 26 to b1as the plston 25 1m closmg dlree-
tion. -

The Operatlon of this form of ﬂuld
sure governor-will be readily nnderstood
Upon increase in speed of the prime mover,
fluid pressure developed by . the pump 23 in-
piston 25 in the direc-
tion for decreasing the opening of the admis-
sion valve 29. U on deerease 1in speed, the

fluid pressure is decreased and the spring 27

moves the piston 25 to
opening of the valve 22..
The apparatus so far descr1bed is known
in the art and 1n. order to compensate the
speed-responsive governor, 1 1mpose a back
pressure - on. the plston 25. . The piston 25 is
provided with a. restricted orlﬁce 29 through
which a small amount of fluid flows for pro-
A pressure relief

p]?()Vlde 1ncreased

. Valve 30 controls said. back pressure through

- a passage 31.

10

“The valve 30 is biased to closed

position by a spring 32 interposed between
the valve and a spring abutment 33 movable
by a lever 84. The lever 34 i 1s pivoted to a

- stationary fulecrum at 35 and is actuated by

a diaphragm 86. A conduit: 37 communi-
cates the pressure at the inlet or high- -pres-

sure-end of the Jow-pressure section 12 to the
chamber 38 provided on the lower side of the

- diaphragm 36:for controlling the movements

of the lever 34. A spring 39 biases the lever
34-1n opposntlon to the force of the dia-

- phragm 36..

My novel control mechamsm operates in

,_the following manner :

- Upon an increase in the demand for extrae-
tlon fluid, the valve 15-1s moved in:closing

direction and admits a decreased amount of
fluid: to the low-pressure section, resulting.in
a.decrease in power ~developed. by sald sec-
tion..
fluid to the low- -pressure section also results
in a decrease in pressure in the high-pressure

- The decrease . admission of motive

or 1n1et end thereof, proportional to the de-

crease in power, Wthh reduced pressure is
_commumcated to the diaphragm 36 and re-
sults in a downward movement of the lever 34.
The downward movement of the lever 34 pro-
€3 vides increased pressure of the sprlng 32 and

pres-
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an increase in the back pressure on the piston
256. Hence the piston 25 moves the valve 22
in opening direction to provide increased

admission “of motive fluid to the high-pres-
sure section to compensate for the decrease in

70

power: developed by the low-pressure section.

Upon a decrease in demand for extraction
tluid, the valve 15 is moved in opening direc-
tion as above described and increases the flow

of -fluid to the low- -pressure section. ~An-in-
~creased - pressure -

1s thus communicated
through the conduit 37 to the diaphragm 36,
and an upward movement of the lever 34 is

~effected. .- The compression of the spring 32

18 decreased and the relief valve 30 effects a

~decreased . back pressure -on the piston 25.

The piston 25 is thereupon moved in-the

"dlI’eCtIOH for moving the admission valve 13

in closing direction to decrease the admission

of motive fluid to the high pressure section to -

&0

compensate for the increase of power de-'

veloped by the low pressure section. -

- The . advantage of my novel eontrol or
eompensatmg mechanism is that the pressure
in the low-pressure section is substantiall

out the entire range of variation in demand
for extraction ﬂuld in-other words, it is
substantially a
the power developed, so that an accurate
modification of compensatlon of the action
of the speed-responsive governor is effected
in response to this pressure. ‘Thus the tur-

bine continues to carry 1its load without re- 300

quiring a change in speed to obtain the nec-

essary motive fluid admission. .

- While I have described the turblne as d1s-
charging fluid through the opening 17, it

will be apparent that low-pressure motive 106

fluid may be admitted therethrough. The
control mechanism operates in exactly the
same manner as described above, an Increase
In. pressure and. power of the low pressure
section resultlng in a decreased admission
to the high-pressure section ‘and vice versa.
 While I have shown my invention in but
one form, 1t will be obvious to those skllled
in the art that it is not so limited, but is

_susceptlble of various changes and modlﬁ-

cations, without departing from the spirit
thereof and I desire, therefore, that only
such llmltatlons shall be placed thereupon
as are imposed by the prior art or as are
specifically set forth in the appended claims.

‘What I claimis:

1. In a control mechanism,. the combina-
tion with a prime mover having .a high-

pressure sectlon a low-pressure sectlon and
an opening communlcatlnﬂ with the dis-

charge end of the high-pressure section, of a
control mechanism therefor comprlsmg
means responsive to the speed of the prime

mover for controlling the admission of mo-
tive ﬂuld to the high-pressure section, means

stra1ght line funotlon” of

Y 90
proportional to the amount of power devel-
oped by the low-pressure section through-
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BT
- tribution of fluid between the extmctlon

: i 777'461 N

o  . for controlhng the dlstrlbutmn of pa,rtmlly
~ expanded motive fluid discharged from the
S hlgh -pressure section between the low-pres-

Bt

7 sure section, and an opening prowdmg com-
‘munication between the exterior of the tur-
~ bine and the interior of the prime mover at
‘the discharge end of the high pressure sec-
tion, a valve controlling commumcatlon be-

B tween the hlgh-pressure and low-pressure

sure section and said opening in response to
an operating condition, and means respon-

" sive to the pressure at 'the inlet end of the
- low-pressure section for modifying the ac-
~ tion of the speed-responsive means. '

2. The combination with a prime mover

. having a high-pressure sectlon a low—pres-

sectmns means responsive to an operating

- IMOVer.

| §w
. c';t

3. In combmatlon an elastlc ﬂmd multi-
7 stage turbine, said turbme having a dia-
 phragm between two successive pressure
- stages thereof and an extraction opening
~_before the dmphmgm in the direction of mo-

. Eir

trolhng the admlssmn of motwe ﬂmd to the-"_t::

prime mover.

In testimony wher eof I have hereunto.-

‘subscribed my name this 12th day of Apul -

1929
CLARENCD B CAMPBELL
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-condltlon of the prime mover for controlling
the admission of motive fluid thereto, and N
‘means responsive to the pressure in the inlet

™" end of the low-pressure section for modify- !
" ing the action of the means controlling the
admlssmn of motwe ﬂuld to the prlme-.

tive fluid flow, means for controlling the dis-

- opening and the pressure stage beyond the
~ diaphragm, means responsive to the speed

~ of the turbine for controlhng the admission
TQS"j :
sure of fluid within the turbine. 1mmedmtelv” "

iy

e

valve, and means responsive to the

“beyond the diaphragm for modlfymcr the |

. . _46
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actwn of the speed-responsive means.
- 4. The combmatlon with a prime mover
having a high-pressure sectmn a low-pres-
sure sectlon and an opening prowdmg com- - |
" munication between the exterior of the tur-

bine and the interior of the prime mover at

the discharge end of the high-pressure sec-
tion, means responswe to an operating con-
'dltlon of the prime mover for controlling

~ the admission of motive fluid thereto, and
~ means responsive to the pressure in the in-

80

 let end of the low-pressure section for modi-
fying the action of the means controlling the
- admission of motwe ﬂmd to the prime

' mover. . -
5. The combmatwn with a prlme mover

6o
- dition of the prime mover for controlling
~ the admission of motive fluid thereto, and ”
- means responsive to the variable pressure of

~ the motive fluid in the low-pressure section

”35

L ,55_'113’«1?11:10' a high-pressure section, a low- -pres-

sure section, and an opening prowdmcr com-

o munication between the exterior of the tur-
~ bine and the interior of the prime mover at
the discharge end of the high-pressure sec-

tion, means responswe to an operating con-

for modifying the action of the means con-
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