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To ill then it may concern: 
Be it in own that I, AXEL B. WALLEM, a 

citizen of the United States, residing at 
Cynwyd, in the county of Montgomery and 
State of Pennsylvania, have invented cer 
tain sew and useful Improvements in Com 
bined Steam-Engines and Heaters, of which 
the following is a specification. 

ihis 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 any suitable 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 
there it in though it is to be understood that 
the tion is not limited to this par 
ticular use. 
The invention is directed to the provision 

it waive-mechanism for controlling the flow 
if the steam to the heater and to the low 
pressure stage of the turbine. This valve 
mechanism is such that the steam passing 
through the high-pressure stage of the tur 
bine is delivered to the heater and any ex 
cess of such steam above that reqired for 
the heater will pass to the low-pressure stage 
of the turbine. In this way the heater will 
always 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. 
<iage of the turbine and a passageway leads 
treefrom to the heater. A valve is pro 
vided for controlling an outlet from this 
chamber to the low-pressure stage of the tur 
bine. This valve is acted upon by the pres 
sure of the steam within the chamber in such 
a way that the steam tends to open the valve. 
This opening movement 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 

This 
chamber receives steam from a high-pressure 

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 regula 
tion as to the pressure which they exert 
upon the valve members. In this way, 
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steam will always pass from the chamber to 
the heater and after the pressure in the 
chamber rises above a predetermined amount, 
one or more of the valve-members will open 
so 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 
simple construction, can be manufactured at 
low cost, occupies but little space and per 
mits of ready regulation of the point at 
which the valves will open so as to maintain 
the desired pressure of steam in the heater. 
The preferred embodiment oI the inven 

tion is illustrated in the accompanying 
drawings in which 

Figure 1 is a sectional elevation of a tur 
bine constructed in accordance with the in 
vention and Fig. 2 is a sectional view of the 
valve on a large scale. 

Referring to these drawings, 1 indicates, 
the frame of a multi-stage turbine and 2 is 
a shaft mounted for rotation therein and 
carrying the stage-wheels of a nulti-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 
showi in the drawings in any desired 

tle. 

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 upo the likes upon 
the periphery of those wheels. The chamber 
7 is provided with an outlet S which outlet 
leads to a heater of any suitable character, 
such, for instance, as an open feed-Water 
heater. The chamber 8 is provided with a 
valve-mechanism 9 which controls the outlet 
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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 row be de 
scribed. 
An opening is provided in the wall of the 

chamber 7 over which opening is Secured a 
plate 11. In 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 botton of the plate 11 is 
secured a casting 13 in which chambers are 
formed to receive pistons connected to the 
valve-member's 12 whereby dash-pots are 
provided for regulating the movements of 
the valve-members, in a manner well under 
stood. Each 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 are received in recesses formed in 
the inder side of a pressure-plate 15. This 
pressite-plate has a bushing 16 Secured 
thereir having a threaded opening there 
throagh and this opening receives a thread 
cd shaft 17 yhich extends upwardly through 
the casing of the valve and on its upper end 
has a hand-wheel 18. Upon the plate 11 is 

ed a cylindrical member 19 forming the 
{he valve and provided with an 'asing of the 

outlet, opening 20. The per 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 
each of the valve-members i2 and each in 
alineinent with a corresponding valve-men 
ber. Each of these cylinders 22 has a piston 
23 therein ada. cylinder in accordance with the movements 
of the cer'espinating ve-Insane; 2. 
Each valve-member 2 is coinecied to the 
corresponding piston 23 by means of a rod 
24. 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 is 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. 
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- e letters Patent of the United States is: wheels 5 and then passes to the chamber 7. 
The valve-in embers 2 being cigsed, the only 
outlet from this charber would be thrigh 
the passageway 'he 'give S i? tire he star. 

": . . r is case, 4, . . . . aid pain fair seats sy i e i 3. 
- ... "ray a 14 and also by atmospheric pres 

members 2 a. 
the Springs 

- 
- 

J to reciprocaia within the 

When 
the apparatus is in use the pan 23 is kept, 
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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 a direction to 
raise those valve-members and thus provide 
plate 11, the outlet 20 and the passageway 

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 
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 

chamber 7 from the high-pressure stage of 
the turbine is in excess of that ref nired 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 their respective valve-mem 
bers 12. 

It will be seen that the several auxiliary 
valve-members 23 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 becadse 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 
12, 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 
livered from the high-pressure stage of the 
turbine; if this steam be delivered in such 
quantity as to exceed the requirements of the 
heater, such excess is permitted to flow into 
the low-pressure stage of the turbine where 
it develops energy in the form of mechanical 
motions: 

Having described my invention, what I 
claim as new therein and desire to secure by 

1. The combination of a multi-stage tir 
| bine, a chamber receiving steam from a 
high-pressure stage thereof, an out jet from 
said chamber to a heater, a passageway refil 
33id chainber to a low-pressure stage of the 

a passageway through the openings in the 
10 to the low-pressure stage of the turbine. 
When the steam entering the chamber 7 is 

tinue as long as the steam supplied to the : 

valve-members 12, will raise those valve 80 
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turbine, a valve controlling said passageway turbine. : 
larged toward the open position by steam in 
said chamber, a member connected to said 
valve for closing the same, having one side 
thereof exposed to atmospheric pressure and 
the other side subjected to the pressure 
Within said passageway, and a second means 
independent of and additional to said meal 
bel for urging said valve to \vard the closed 
position, substantially as described. 

2. The comhination of a multi-stage tur- : 
bille, a chambe; receiving steam from a 
high-piessure stage the 'eof, an Outlet from 
said chamber to a heater, a passageway fron 
said chamber to a low-pressure stage of the 
turbine, a valve controlling said passageway 
urged toward the open position by steam in 
said chamber, means for causing atmos 
phelic 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 sing 
from the exterior of the valve, substantially 
as set forth. 

3. The combination of a multi-stage tur 
bine, a chamber receiving steam from a 
high-pressure stage thereof, an outlet from 
said chamber to a heater, a passageway from 
said chamber to a low-pressure stage of the 
turbine, a valve controlling said passageway 
having a plurality of balanced independ 
ently-movable 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 closed position, a spring for each of said 
alve-members pressing the latter toward 

its seat, a pressure-plate engaging all of said 
splings, 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 
high-pressure stage thereof, an outlet from 
said chamber to a heater, a passageway from 
said chamber to a low-pressure stage of the 
turbine, a valve-member controlling said 
passageway urged toward the open posi 
by steam in said channber, a spring pressing 
said valve toward its seat and an auxiliary 
valve-member connected to said valve-mem 
ber and subjected to atmospheric pressure 
on one side thereof, substantially as set 
forth. 

5. The combination of a multi-stage tur 
bine, a chamber receiving steam from a 
high-pressure stage thereof, an outlet from 
said chamber to a heater, a passageway from 
said chamber to a low-pressure stage of the 

valve-member controlling said 
passageway urged toward the open posi 
tion by steam in said chamber, a spiring 
pressing said valve-member toward its seat, 
an auxiliary valve-menaber connected to said 
valve-linenbei' and subjected to atmospheric 
pressure on one side thereof, and means for 
effecting a sea of said auxiliary valve-men 
ber, substantially as set forth. 

6. The combination of a multi-stage tur 
bine, a chamber receiving steam from a 
high-pressure stage thereof, an outlet fron: 
said chamber to a heater, a passageway fron 
said chamber to a low-pressure stage of the 
turbine, a valve controlling said passage 
way having a plurality of independently. 
movable valve-membel's therein urged to. 
Ward an open position by steam-pressure in 
said chamber, a spring for holding each of 
said valve-members yieldingly upon its seat, 
a pressule-plate engaging said springs, 
means for moving the pressure-plate from 
the exterior of the valve chamber, a plu 
'ality of auxiliary valve-members each con 
nected to one of said valve-members and 
each subjected to atmospheric pressure on 
one side thereof and means for effecting a 
seal of all of said auxiliary valve-members, 
substantially as set forth. 

7. The combination of a multi-stage tur- 9 
bine, a chamber receiving steam from a 
high-pressure stage thereof, an outlet from 
said chamber to a heater, a passageway from 
said chamber to a low-pressure stage of the 
turbine and a valve controlling said passage- is 
way, said valve comprising a casing, a plu 
ality of independently-movable valve-mem 
bers therein urged toward the open position 
by steam-pressure in said chamber, springs 
holding said valve-members yieldingly on 
their seats, a pressure-plate engaging all of 
said springs. a vertically 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 Si?ime, a plu 
1'ality of auxiliary valve-members, each con 
nected to one of said valve-members and 
each acted upon on its upper side by atmos 
pheric pressure and on its - lower side by 
pressure within the valve, and means for ef 
fecting a seal of said auxiliary valve-men 
bers and of the bearing for said shaft, sub 
stantially as set forth. . . 
This specification signed and witnessed 

this 20th day of December, 1911. 
AXEL B. WALLEM. 

Witnesses: 
J. W. GAMBLE, 
RoBERT G. CLIFTON, 
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