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- of this .type, the eondmt iy eonneeted to a
~ stage of fairly high pressure, it becomes de-
sirable to arrange the valve means control-
ling the flow of eleetlc ﬂmd from such stage
to the next lower stage in a manner such thm_
it cannot be closed bevond a predetermined

amount for otherwise the turbine diaphragm
toward closed position and hence the extent '

_On its upper portion valve means 4 is pro- .
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The present invention r elates to elastic ﬂmd

tmbmes and especially to elastic fluid tur-__‘
~ bines wherein a conduit is provided at.an in-
termediate stage through which elastic fluid
may be eupphed to or withdrawn from the

tmbme In connection with such tmbmes 1t

“is the practice to provide a valve means for
~controlling the flow of elastic fluid from such
| 1nte1111eumte stage to the next lower stage,
the valve means bemﬂ actuated to maintain

constant or subetentmlly constant pressure
in the intermecdiate stage. When, in a turbine

at the intermediate stage might be eub]eeted
to pressures of too 1110‘11 2 value. In other

~words, 1t'is desirable: thet the arrangement

“be such that the valve means cannot be closed
to an extent such that the drop in pr essure.

across the mtermednte St‘Lﬂe (liaphragm wﬂl
- become excessive. Hewever W1th an - ar-

rangement of this character, the di: ficulty is
~pilot valve 1818 conneeted to a lever 14 Wthh:

' met “with that when the tur bme is operating

‘as a mixed pressure machine, elastic fluid
being supplied to the turbine thl ough the in-
termedmte stage -conduit, the intermediate
'utem 16 forms, in substance, an extenston of
‘rod 10. The upper end of lever 14 is connect-
ed to a link 18 which in turn is connected to

stage valve means, since 1t cannot be closed

eompletely, 15 not. C‘"Lp'lblc of diminishing the

supply of elastic- fluid beyond a predetel—
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Referring to the drewm

mined amount so that in case of light load "
the turbine may be over Speeded and its emer-
gency goverror tripped. In other words, af-

~ter the stage valve means has reached the

limit of its tmvel toward closed position, it
1s still open far enough that sufficient elastic

finid could flow past it to everspeed the tm-
bine 1n case of light load or no load.

The object of ‘the present mventlen is to
provide an improved construction and ar-
rangement in a turbine of the above referred

to type whereby this difficulty is overcome,

~and for a consideration of what we believe to :
be novel and our invention, attention is di-
being in the form of ‘a collapsible bellows
 loaded with spring 22* which may be ar-~
ranged to be a,d]usted n any suitable manner.
'_The third arm of three-arm lever 20 is con-
~ nected by a‘link 23 to one end of a lever 24

mdlcetee t-he _pweted on a mlcrum 25 The Gther end of

rected to the accompanying description and
the claims appended thereto. - -

- In the drawing, the fioure is a dmomm-_;-
matic view, partly 1n seetmn of ‘an elastic

fluid turbine embodying the mventmn

from- the turbine shaft.
- three-arm lever 20 is connected through a pin
and slot eonneetmn to the stem or rod 21 toa

Serial" Ne..272 243. ”

"_C‘LSIHC" of an elestle ﬂu1d turbme a,nd 2 the

55

Shaft on which the bueket wheels are ar-
ranged. The turbine is shown in transverse

seetlon{ except at one point where 2* indi-
‘cates the high pressure end of the casing.
The section is taken through the mtermedlate-
stage to which' the conduit through which
' elestle fluid may be supplied to or withdrawn
from the turbine is connected, such conduit,

being 1nd1eeted at 3. 4 111c110ates the valve

‘means which controls the flow of elastle fluud

60

from the stage to which conduit 8 is connect-

ed to the next lower stage. A knewn type of

valve means termed usually a ring valve is

shewn 1t comprises a plate hzwmo openings
5 therein ‘which are meved 1mto and out of

ﬂmnment with openings 6 in the turbine dia-

pln agm. 7 indicates a stop which limits the

LI

;\tent to whleh valve means 4 can be movedr '.

to which openings 6 can be closed.

_Vlde'd with ‘a gear segment 8 which meshes

with a rack 9 eonneeted by arod 10 to a piston

11 which movesin a cylinder 12. 13 indicates
- a pllot valve for regulating the supply

of
actuating fluid to eyhnde1 12 The stem of

being pivoted at 17 on a stationary support

80”:' -

~at its lower end is connected through a link
15 to a stem 16 connected to piston 11 link 15

5

one arm of a bell crank lever 19 pwoted at

its elbow on a bmeket 192, "The other arm of

bell crank lever 19 is connected to one arm of
a three-arm lever 20 pivoted as indicated at
"?O'L on the end of a oOVernor lever 20P.
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Gov-

ernor lever 20° is pwoted at 20° and has con-

“nected-to it a suitable speed governor 204,
“~ The illustration of the speed governor is di-

Tt will be understood that it

agy ammatic.

05

may be a usual type of speed governor driven

The vertical arm of‘ o

pressure responsive device 22 here shown as

105
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lever 24 is Cdnneéted to one end of a floating
lever 26, the other end of the floating lever

being connected to the stem 26* of a fluid-
actuated motor 26°. 26° indicates the pilot

valve of the fluid-actuated motor, the stem

 of the pilot valve being connected to lever 26

100

 bellows.

at a point intermediate between its ends. The-

piston rod of fluid-actuated motor 26" 1s con-

nected to a valve means 27 which controls the

flow of high pressure elastic fluid to the tur-
bine, being located in the admission conduit

97# of the turbine. Valve means 27 1s shown
only diagrammatically and by way of exam-
“ple and is to be taken as typical of any smit-
‘able valve structure for controlling the ad-
“mission of elastic fluid to the turbine. Bel-
lows 22 is connected to conduit 3 by a pipe 28
“whereby the bellows is subjected to the pres-
“sure which obtains in conduit 3.  When' the
pressure in the conduit 8 increases bellows 22

is distended while when the pressure therein
decreases, spring 22* serves to collapse the

. The construction so far described is a

T
] |

known arrangement of regulation for an ex-
~traction and/or mixed pressure turbines, the
operation being well-understood by - thc
" familiar with this type of apparatus. Such

those

an arrangement is disclosed in the patent to

o .

0 Moss, No. 1,154,533, patented September 21,
1915." The operation may be described brietly
as follows: T I

IEYAN

"~ Assume that the turbine is running, that

~ the high pressure valve means 27 and ring
valve means 4 are each open a predeterminec
~amount, and that the system is in equilibrium.
~ If now the speed tends to increase, the speed
- governor 20¢ will turn governor lever 20° in a.
~clockwise direction, thereby lowering the ful- -
crum of three-arm lever 20 and hence the
~lever itself. This serves to effect a closing
~ movement of the high pressure valve means
97 through the intermediary of the fluid-ac-
tuated motor 26" and a closing movement of
the ring valve means 4 through the nter-
- mediary of the fluid-actuated motor compris-
" ing piston 11 and pilot valve 13. As will be
- noted, the connections for the fluid-actuated
~motors include the usual arrangement of fol--
~low-up mechanism. On the other hand,if the.
speed-of the turbine decreases, then governor

i

Y
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4.

o lever 20° is turned on its pivot to lift the

~three-arm lever 20 thereby effecting opening -
movement of the two-valve means 27 and 4.
- Tt will thus be seen that when the speed varies
- - the two valve means 27 and 4 are adjusted 1n
- the same sense. If the pressure in conduit 3

Increases bellows 22 is distended thereby turn-
~ing the three-arm lever 20 on its pivot 20* and

60

through the two fluid-actuated motors effect-

ing a closing movement of valve means 27
- and an opening movement of valve means 4.
"~ On the other hand, if the pressure in conduit

3 decreases bellows 22 1s collapsed somewhat -
~ thereby turning three-arm lever 20 in the op--

1,721,394

posite direction to effect an opening move-
ment of valve means 27 and a closing move-
ment of valve means 4. It will thus be seen
that when the pressure in conduit 3 changes
‘the valve means 27 and 5
but in the opposite sense.

With the above-described arrangement

“elastic fluld may be extracted through con-

duit 3 from the stage of the turbine to which
the conduit is connected, the turbine then
operating as what is known as an extraction
turbine, or low pressure elastic fluid may be
supplied through conduit 8 to a stage of the
turbine, the turbine then operating as what
is known as a mixed pressure turbme.

" The construction so far described 1s, as

stated above, a known one, and is to be taken

mixed pressure turbine arrangement.

According to our invention, we provide in |
conduit 8, a valve mechanism which when

open permits flow of elastic fluid through
conduit 3 in either direction but which when
closed acts as a non-return valve in that 1t

permits flow of elastic fluid from the turbine

out through conduit 3 but prevents flow of
elastic fluid through conduit 8 to the turbine.
In other words, when the valve mechanism is
open it permits the turbine to operate either
as an extraction machine or as a mixed pres-

sure machine while when the valve is closed,
the turbine can operate only as an extraction

are both operated

80

‘as typical of any suitable extraction and

90
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machine and is prevented from operating as

a mixed pressure machine.

~ The valve mechanism comprising a valve

casing in which are arranged upper and lower
seats 29 and 30 adapted to be engaged by

valve heads 31 and 32 carried by a spool 33.
Valve head 381 is of greater diameter than

valve head 82 which serves to render the
valve unbalanced. Spool 33 is connected to

a valve stem 84 by means of splines 35 in a

manner such that 1t may move axially on the
stem between stops 36 and 37. Valve stem
34 is connected to a piston 38 which moves in

100
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a cylinder 89. This forms a fluid-actuated

motor for operating the valve. The supply

of actuating fluid to the fluid-actuated motor

is controlled by a usual form of pilot valve

40, On the stem of pilot valve 40 is the arma-

ture 41 of an electromagnet 42. 43 is a spring

which tends mnormally to move the pilot

nected into an electric circuit 44 which com-

‘prises a suitable source of potential 45 and
an electric switch 46. Switch 46 1s arranged

to be actuated by a moving part associated

with valve means 4, it being shown in the

present instance as being arranged to be
opened by a finger 47 on stem 16. The ar-

~rangement is such that when valve means 4
‘has been moved a predetermined distance
toward closed position, finger 47 will engage

switch 46 to open1t. -

‘During normal operation the circuit for

valve downward. - Electromagnet 42 is con-
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e]éctromagnet 42 1s closed so that the electfo- |

magnet holds plunger 41 in its uppermost
position against the action of spring 43.

When in this position, pilot valve 40 admits

actuating fluid to the underside of piston 38
and permits it to escape from the upper side
thereof. Under these circumstances stop 36
- Iifts valve heads 81 and 32 off their seats so
- that the valve is held open, permitting elas-

tic {tuid to flow through conduit 3 in either

direction. ‘The upward movement of valve
stem 84 1s limited by a sleeve 48 with which
stop 87 engages. '

It now, due to operating conditions, valve
means 4 moves a predetermined distance to-
ward closed position, for example until it

reaches stop 7 which limits the extent to

which 1t can move toward closed position,
finger 47 opens electric switch 46 thereby de-
energizing - electromagnet 42 whereupon
spring 43 forces pilot valve 40 downward,

reversing 1ts position. Actuating fluid now

will be admitted by pilot valve 40 to the
upper side of piston 38 and permitted to
escape Tfrom beneath it whereupon piston 38
will move downward permitting valve heads
31 and 32 to engage their seats. .

The valve now functions as a non-return
valve because of the fact that valve head 31
18 larger than valve head 32. FElastic fluid
cannot flow past the valve to the turbine since
the predominating pressure is on the upper
~surtace of valve head 31 thereby holding the
valve closed. On the other hand, however,
1T elastic fluid tends to flow out through con-
duit 3, the predominating pressure is on the
underside of valve head 31 which means that
the valve will be opened due to the pressure,
the same being moved into engagement with

stop 87. It will thus be seen that while

clastic fluid can flow through conduit 3 away
from the turbine it cannot flow through the
conduit 3 toward the turbine. ,
What we claim as new and desire to secure
by Letters Patent of the United States is:
1. The combination with an elastic fluid

turbine having a conduit connected to an in-

termediate stage through which elastic fluid
may be supplied to such stage, valve means
controlling the flow of elastic fluid from such
stage to a lower stage, and means preventing
the complete closure of said valve means, of a
‘alve 1 said conduit, means for holding said
valve open, and means for effecting closing
of said valve when said valve means has moved
o predetermined distance toward closed po-
s1tion. | S
2. The combination with an elastic fluid
turbine having a conduit connected to an in-

termediate stage through which elastic fluid

may be supplied to such stage, valve means

controlling the flow of elastic fluid from such -
~stage to a lower stage, and means preventing

the complete closure of said valve means, of a

valve in said conduit, means for holding said

valve open, and means for effecting closing of

saic valve when said valve means has reached
the Iimit of its travel toward closed position.

- 5. 1he combination with an elastic fluid

turbine having a concdult connected to an in-
termediate stage through which elastic fluid
‘may be supplied to or withdrawn from such

stage, and valve means controlling the flow
of elastic fluid from said stage to a lower
stage, of a valve in said condwit which when
closed permits flow of elastic fluid from said

3
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stage but prevents flow toward said stage,

means for normally holding said valve open,

and means for effecting closing of said valve

when said valve means has moved a
mined distance toward closed position.

4. The combination with an elastic fluid
turbine having a conduit connected to an in-

termediate stage through which elastic fluid
may be supplied to or withdrawn from such:
stage, and valve means controlling the flow of -

elastic fluid from said stage to a lower stage,

of a non-return valve in said conduit, means

comprising an electromagnet for ‘holding

~sald non-return valve open, an electric cir-
cuit for said electromagnet, and means op-
erating through the intermediary of said elec-

tromagnet for effecting closing of said non-

return valve when said valve means has
moved a predetermined distance towards
closed position. -

5. The combination with an elastic fluid

predeter-
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turbine having a conduit connected to an in-

termediate stage through which elastic fluid

may be supplied to or withdrawn from such

100

stage, and valve means controlling the flow

of elastic fluid from said stage to a lower

~stage, of a non-return valve in said conduit, a
fluid actuated motor for opening said non-

return valve, a pilot valve for said motor, an 105

electromagnet for moving said pilot valve, an

electric circuit for said electromagnet, and
means actuated when said valve means has

moved a predetermined distance toward
closed position for modifying said electric

110

circuit to effect closing of said non-return

valve.

- In witness whercof we have hereunto set

our hands this 20th day of _Aprﬂ,_'.1'9'28._'*'_ o

KLATE M. HOLT.
DONALD F. WARNER.
EDWARD V. POLLARD.



	Drawings
	Front Page
	Specification
	Claims

