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T ol anhem it may concern :

Be it known that I, Axsr B, WarrewM, &
citizen of the United States, residing at
Cynwyd, in the county of Montgomery and
State of Pennsylvania, have invented cer-
tain aew and useful Tmprovements in Com-
bined Steam-Engines and Heaters, of which
the following is a specification.

This invention relates to steam systems in
which steam, delivered by an engine, is sup-
plied to a heater and also to a second steam
engine.

The invention is of particular utility in
connection with a multi-stage turbine where-
in live steam is supplied to the high-pressure
stage of the turbine and from the low-pres-
sure side of that stage is carried to a heater
of aryv zuitable character, such for instance,
as an open feed-water heater and also to the
low-pressure stage of the turbine. As the
invention is of special utility in such appa-
ratus, it will be described “in connection
therewith theugh it is to be understood that
the invendion is not limited to this par-

5 teular use.

The invention is directed to the provision
~% valve-mechanism for controlling the flow
of the steam to the heater and to the léw-
pressure stage of the turbine. This valve-
mechanism is such that the steam passing
throngh the high-pressure stage of the tur-
bine 1s delivered to the heater and any ex-
cess of such steam above that required for
the heater will pass-to the low-pressure stage
of the turbine. In this way the heater will
alwayvs be supplied with steam sufficient for
its requirements and any excess over such
requirements will be automatically supplied
to and utilized in the low-pressure stage of
the turbine in developing power.

In accordance with the invention, a cham-
ber of any suitable character is provided be-
tween the two stages of a turbine. This
‘chamber receives steam from a high-pressure
«iage of the turbine and a passageway leads
werefrom to the heater. A valve is pro-

“vided for controlling an outlet from this

chamber to the Jow-pressure stage of the tur-
bine. This valve is acted upon by the pres-
sure of the steam within the chamber in such
a wav that the steam tends to open the valve.
This opening movemen’ of the valve, how-
ever, is opposed by atmospheric pressure and
also by a pressure which may be readily
regulated as to its amount. In-the pre-

ferred form of the invention, a plurality of
valve-members are provided controlling the
passage of the steam to the low-pressure
stage of the turbine, these valve-members
being independently movable, each acted
upon by atmospheric pressure to hold it in.
closed position, each provided with a spring
tending to hold it in the closed position, and
all of the springs being capable of regiila-
tion as to the pressure which they exert
upen the valve members. In this way,
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steam will always pass from the chamber fo -

the heater and after the pressure in the

-chamber rises above a predetermined amount,

one or more of the valve-members will open
8o as to allow the excess of the steam in the
chamber above the requirements of the
heater to pass into the low-pressure stage of
the turbine. Such a valve-mechanism is of
stmple consfruction, can be manufactured at
low cost, occnpies but little space and pesr-
mits of ready regulation of the point at
which the valves will open so as to maintain
the desired pressure of steam insthe heater.

The preferred embodiment o1 the inven-
tion is illustrated in the accompanying
drawings in which—

Tigure 1 is a sectional elevation of a tur-
bine constructed in accordance svith the in-
vention and I'ig. 2 is a sectional view of the
valve on a large scale.

Referring to these drawings, 1 indieates,

the frame of a multi-stage turbine and 2 iy
a shaft mounted for rctation therein and
carrying the stage-wheels of a multi-stage
turbine. The inlet for the live steam is
shown at 3, this inlet being controlled by
suitable valve-mechanism 4. The wheels of
the high-pressure stage are shown at 5 and
the wheels of the low-pressure stage are
shown at 6. The construction of the parts
so far described may be changed from that
shown in the drawings in any desired
mauner. '

. Within the casing of the turbine a cham-
ber 7 is provided which receives steam from
the high-pressure stage of the turbine, that
is, steam issuing from the stage-wheels 5
after having acted uposn the brckeis upon
the periphery'of those wheels. The chamber
7 is provided with an outlet 8 which outlet
leads to a heater of any snitable character,
such, for instance, as an open feed-water
heater. The chamber 8 is provided with a
valve-mechanism 9 which controls the outlet

70

75

80

85

90

98

100

105

110



10

18

20

28

30

35

40

45

50

55

60

" the passagewsay S

o

of steam from the chamber 7 to a passage-
way 10, which passageway leads to the low-
pressure stage-wheels 6. The construction
of this valve-mechanism will now be de-
seribed.

An opening is provided in the wall of the
chamber 7 over which opening is secured a
plate 11. TIn this plate are a plurality of
openings, each of which is adapted to be
closed by a movable valve-member 12, the
several valve-members being independently
movable. To the bottom of the plate 11 is
secured a casting 13 in which chambers are
formed to receive pistons connected to the
valve-members 12 whereby dash-pots are
provided for regulating the movements of
the valve-members, in & manner well under-
stood. Tach of the valve-members 12 is
pressed toward its seat on the plate 11 by
a spring 14. The upper ends of all of these
springs ave received in; recesses formed in
the under gide of a pressure-plate 15. This
P re-plate has a bushing 16 secured
fherein having a threaded opening there-
throngh and this opening receives a thread-
ed ghatt 17 which extends upwardly through
the casing of the valve and on itg upper end
has a hand-wheel 18. Upon the plate 11 is
vred o evlindrical member 19 forming the
easing of the valve and provided with an
outlet opening s upper end of this
member 19 is closed by a casting 21. In this
casting or top-plate 21 are formed a plu-
rality of cylindrical chambers 22, one for
eqch of the valve-members 12 and each in
alinement with a corresponding valve-mem-
ber. Fach of t} Tinders 22 hag o piston
98 therein adapted siprocate within the
cylinder in accordance the movements
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of the corresponding re-momber 1%
Tach valvemember 12 is connecied to the

corresponding piston 23 by means of a rod
94. The connection of the rod 24 to the pis-
ton 23 is made by means of a ball and socket
joint 25 so as to permit of a slight amount
of flexibility. Upon the top plate 21 1s se-
cured a pan 26 having inlet and outlet open-
ings 27 and 28 respectively. In the bottom
of the pan 26 are openings 29 each leading
to one of the cylinders 22. The spindle 17

carrying the hand-wheel 18 % passes up
through the bottom of the pan 26. ‘When
the apparatus is in use-the pap 23 is kept
partly filled with water and this water runs
down into the chambers 22 so as to fill the
space therein above the pistons 23. }
With the apparatus thus constructed steam
is admitted to the turbine through the pas- |
sage 3, acts upon the high-pressure stage-
wheels 5 and then passes to the chamber 7
The valve-members 12 being closed, the only
outlet from this chamber would be t gh
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sure acting upon the upper ends of the pis-
tons or auxiliary valve-members 23. .On the
other hand, the pressure of the steam in the
chamber 7 would act upon the under, sides
of the valve-members 12 in g direction to
raise those valve-members and thus provide
a passageway through the openings in the
plate 11, the outlet 20 and the passageway
10 to the low-pressure stage of the turbine.
When the steam entering
in excess of that required by the heater con-
nected to the passage 8, the pressure of the
steam in chamber 7 will rise, and, acting upon

the chamber 7 is-
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valve-member's 12, will raise those valve-

members against atmospheric pressure and
the pressure of the springs 14. Thereupon
steam will pass through the valve and the
passage 10 to the low-pressure stage of the
turbine and such flow of the steam will con-

tinue as long as the steam supplied to the 2

chamber 7 from the high-pressure stage of
the turbine is in excess of that reqnired by
the heater. At any time during the opera-
tion of the apparatus, the pressure of the
steam in the heater may be regulated as de-
sired by merely turning the hand-wheel 18
so as to change the pressure exerted by the
springs 14 upon thelr vespective valve-mem-
bers 12. ,

Tt will be seen that the several auxiliary
yalve-members 93 are all water-sealed and
also the bearing for the spindle 17 is water-
sealed. By reason of this or an equivalent
provision a partial vacuum formed in the
passage 10 by a condenser connected to the
low-pressure stage of the turbine will not
cause air to be drawn into the passageway
10 around the pistons 23 and the spindle 17.
Such partial vacuum in the passage leading

to the low-pressure stage of the turbine °

would not affect the other elements acting to
position the valves 12 becsase of the fact
that, in the preferred embodiment of the in-
vention, the diameter -of the pistons 23 is
substantially the same as that of the valves
19, as a consequence of which the valves are
balanced. Thus in the operation of the ap-
paratus described, the heater connected to
the: outlet 8-from chamber 7 is given the

preference “with respect to the steam de-

‘fivered from the high-pressure stage of the

turbine; if this steam be dellvered in such
quantity as to exceed the requirements of the
heater, such. excess is permitted to fow info

‘the low-pressure stage of the turbine where
it develops energy in the form of mechanical

mation.:
Having deseribed my invention, what T

| claim as new therein and desire to secure by
Tistters Patent of the United States is: ;

e

1. The combination of a multi-stage tnur-
bine, a chamber recelving steam from a

| high-presstire stage thereof. an outlet from
- | said chamber to & heater, & pas
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turbine, a valve controlling said passageway
urged toward the open position by steam
said chamber, a member connected to-=aid
valve for closing the same. having one side
thereof (‘\posed to atmospheric pressure and

-the other side subjected to the pressuve

within said passageway. and a second means
independent of and additional to said mem-
ber for urging said valve toward the closed
p()\lUOD. Qub\tantmlh' as described.

The conlbmatlon of a mulfi-stage tur-
bine, a chamber receiving steam from a
high-pressure :ta% thereof, an outlet from
said chamber to a heater, a passageway {rom
sald chamber to a Jow-pressure stage of the
turbine, a valve controlling said passagew ay
urged toward the open position ‘)V steam in
said chamber, means for causing atmos-
pheric pressure to urge said valve toward
the closed position, a spring pressing the
valve toward the closed position and means
for regulating the tension of =said spring
from the exterior of the valve. substantially
as set forth.

The combination of a mulu stage tur-
Llne a chamber receiving steam Ilmn a
high-pressure stage thueof. an outlet from
said chamber to a ‘heater, a passageway from
said chamber to a low-pressure stage of the
tmblne, a valve contrclling said passageway
laving a plurality of balanced independ-
ently- Mmovable valve: members therein urged
toward the open position by steam in said
chamber, means for causing atmospheric
pressure to urge the valve- members toward
the clesed position, a spring for each of said

alve-members pressing the latrer toward
its seat, a pressure-plate engaging all of said
springs. and means for moving the pressure-
plate from the exterior of the valve to reg-
ulate the tension of all of said springs. sub—
stantially as set forth.

4. The combination of a multi-stage tur-
bine, a chamber receiving steam from a
hmh pressure stage thereof, an outlet from

said chamber to a Theater, a passageway from
said chainber to a v low-pressure stage of the
turbine, a \'al\e member controlling said
passageway urged toward the open posi-
by steam in said chamber, a spring pressing
said valve toward its seat and an fHIXﬂ‘alV
valve-member connected to said valve-mem-
ber and subjected to atmospherlc pressure
on one . side ther eof substantially as set

forth.
5. The.combination of a multi-stage tur-
bine, a chamber receiving steam' from a

h1gh -pressure stage thereof, an outlet from
said chamber to.a heater, a passageway from
said chamber to a low-pressure stage of the

<b

turbine, a valve-member controlling salG
passageway urged. toward the open posi-
tion by steam in said chamber. a spring
pressing said valve-member toward its seat,
an auuhm v valve-member connected to said
valve-member and subjected to atmospheric
pressure on one side thereof, and means for
effecting a seal of said auxiliary
bu cubstannflﬂv as set forth.

The combination of a multi-stage tur-
bme a chamber receiving steam frowm a
high-prescure stage thereof, an outlet frou:

said chambel to a heater. a passagew av from
said chamber to a low-pressure stage of the
tmbme a valve controlling said passage-

-ay having a plarality of independenily-
Ill()\"lble valve-members “therein uroed to-
ward an open position by steam-pressure ir
said chamber, a spring for holding each of
said valve-members vieldingly upon its seat,
a  pressure-plate enaagmg %ald gprings.
means. for moving the pressure-plate from
the extevior of the valve chamber, a plu-
rality of auxiliary valve-members each con-
nected to cne of said valve-members and
each subjected to atmospheric pressnre on
one side thereof and means for effecting =z
seal of all of said auxiliarv valve- mernbus
\ubshntlallv as set forth.

The combination of a multi- stage tur-
bme ‘a ‘chamber receiving steam from a
high-pressure stage thereof. an outlet from
said chamber to a heatel, a passageway from
sald chamber to a low-pressure stage of the
turbine and a valve controlling smd passage-
way, said valve comprising a casing, a plu-

1]1tv of 1ndel)endf>nth movable valve-mem-
berg therein urged ‘roward the open position
by steam-pressure in said chamber, springs
holdmo said valve-members yieldingly
their seats, a. pressure-plate engaging a l of
said apunOs a ve1tlcallv disposed shaft ex-
tending through the upper wall of the cas
ing of ‘the valve and connected to said pres-

‘sure-plate so as to actuate the swme. a plu-

rality of auxiliary valve-members. each con-
nected to one of said valve-members
each acted upon on its upper side hy atmos-
pheric pressure and on its. fower side by
pressure within the valve, aind means for cf-
feeting a seal of said auxiliary valve-mem-
bers and of the bearing for s'ud shaft, sub-
stantially as set forth.
. This snemﬁmtlon sighed and witnessed
this 20th day of Decemoex 1911,

’ AXEL B. ‘NALLILM

Witnesses :
J. W. Ganrere,
Roseer G. Crirron,
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