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To all uchom, it mag/ concern: , : | 
Be it known that I, PAUL WAGNER, a sub ject of the King of Prussia, i residing, at 

Charlottenburg, Germany, have i invented 
certain new and I useful Improvements in 
Means for Draining Water from the Stages 
of Elastic-Fluid Turbines, of which the fol 
lowing is a specification. . . . . | 1 

larly those us?d for marine propulsion, it is 
desirable. and frequently a matter of neces 
sity to drain the stages, or at least some of 
thèm, of the accumulated, water therein. 
The idea of piping the stages to a common 
main and controlling each pipe separately 
by a non-return or check valve has been, 
tried but without complete success because 
a certain pressure difference-must. exist be 
tween opposite sides of the valve to insure 
its "opening. From this it follows that it is 
impossible when , the turbine is idle to re 
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and hence fail to work, and being concealed 
80 

move all the water from each stage because 
the force exerted by it is insufficient to raise 
the valve from its seat. In some cases even 
where the turbine siis running the pressure 
difference is not enough to raise the valve. 
In other cases the i valves rust. or corrode 

the failure to work is often not, noticed. My invention has for its l'object to avoid 
the objections above mentioned and also to 
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provide a simple and reliable means for 
draining water from the various stages of a 
multistage turbine. . . . . . 
My improved apparatus has the advan 

tage that it permits of draining even those 
stages having a pressure below that of at 
mosphere. 

40 
In carrying out my invention, all or as 

mány stages as it is desired to drain are 
provided each with a drainage conduit or 
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pipe connected to some low point therein. 
Each of these pipes discharges into a com 
mon discharge conduit through a nozzle 
like structure. The nozzles for several of 
these pipes are So arranged that the me 
dium passing out of one nozzle acts on another nozzle ina manner to createa suc 
tion or draft i effect thereon and hence in 
said conduit or pipe and in the stage con 
nected thereto. As an illustration of what 
I consider the best arrangement of parts, I 
assemble all of these nozzles in one struc 
ture, said nozzles being, concentrically ar 
ranged and each receiving fluid from its 

In operating steam turbines, and partic? 

connecte 

|- connected stage of the turbine and dis 
charging it into one and the same discharge 
conduit. In such an arangenment an ejector 
effect is obtained so that I am able not only 
to extract water from those stages whose 
pressure is above atmosphere but also from 
those whose pressure is below. I may so 

| alirange the nozzles and stage connecting 
pipes one to the other, that adjacent nozzles 
are connected to adjacent stages, or I may 
So arrange them that adjacent nozzles are 

to stages whose pressures are 
widely different. For example, the fluid 
from the first stage may act on that of the 
third or on both the second and third. The . arrangement will depend largely upon - the 
number of stages and upon the work ex 
tracted at each stage and the pressure dis 
tribution. . . N 

In the accompanying drawing, which is 
illustrative of my invention, Figure 1 is a 
Sectional view of my improved water re 
moving device connected to a turbine; Fig. 
2 is. a view in side, elevation of a slight 
modification; Fig. 3 is a modification show 
ing valve, arrangements; and Fig. 4 is a dle 
tail view of a modified form of nozzle. 

1 indicates the easing of a multistage tur 
bine of any i suitable construction. The 

titions 2 shown in dotted lines. Conneeted 
to each stage is a water drainage condit. 
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stages are separated from each other by. par 85 

Four of th?se conduits are shown and nutim 
bered 3, 4, 5 and 6. The high pressure stage 
is connected to conduit 3, the secondl stare 90 
to conduit 4, and so on. Each condit von 
tains an oscillating or other vålve 7 ha ving 
an operating lever 8. The levers are united 
by a connecfing rod 8º for simultaneous op 
eration. The rod is moved by a hand lever 
9 located at any convenient point. . 

10 indicates a casting or otlher structure. 
comprising a central nozzle 11 connected in 
this instance with the high pressire stage 
conduit 3. Surrounding this nozzle is a see 
ond nozzle 12, and around it a third nozzle 
13, and around it is a fourth nozzle 14, all of said nozzles being concentrically arrangel. 
The outer wall of nozzle 14 forms a part of 
the Venturi tube 15 which has the usual 
restricted throat and empties into the diš 
charge conduit 16. Owing to the shapes of 
the nozzles and the Venturi tube, the veloci 
ties of the fluids passing therethrough are 
relatively high, and said velocities are gradul 

95 

| 00 

.05 

| 0 



nozzle at the end of the conduit with such 
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stage that is connected to a conduit is accel 

2 

ally reduced after the fluid passes the throat | 
17 of said tube, i. e., the point of greatest re 
stri: tion. The discharge ends of these in ÖZ 
zles terminate at substantially the same 
point so that each One may, in SG far as pOS- | 
sible, be within the range of action of one or 
ingre, other nozzles. . O 

Fhe water of condensation from i a given 

erated according to the pressure of the par 
ticular stage in question. It flows out of the 
velocity that not only is the passage of Water 
from stage to stage prevented but the ac 
tion of said rapidly moving fluid assists 
the discharging operation of the associated 
nozzes connected to conduits leading to 
lower pressure "stages by creating a suction 
effect (of suficient valT e to assist the move 
ments of the fluid in al cases. In the case 
of the low pressure stages this action creates 
such a draft or suction as to raise the fluid 
from condenser to atmospheric pressure. 

If the number of stages in tle turbine is 
large, with a correspondingly large number 
of water discharging nozzles, the velocity 
of the inner nozzle jets may not be sufficient || 
to draw off the water from the otter nozzles. 
In such cases the conduits leading from tlhe 
turbine to the nozzles may be arranged as 
shown in Fig. 2. The nozzles 11. 12, 13 and 
14 are concentrically arranged as before bint 
the inner nozze 11 is now connected to the 
Second stage and tilìe surroundling nozzle, 12 
to the third stage while the third nozzle|| 13 
is connected to tº e first or high pressure 

*... -- ?iis iu irrangement will insure suf 
ficient Section on the nozzles connected to 
the low Dressure stages to draw off the water 
of c(x (ensation therefrom. . 
The valves 7 are ordinarily closed to avoid 

WY aste and are only opened when it is de 
sired to discharge water of condensation. 
Tihey should always be closed when the tur 
bine is iddle to prevent air from working into 
the condenser. 
The arrangement of the valves 7 and op 

erating mechanism may with advantage be 
Such that the drainage of the high pressure 
stage or stages is effected independently of 
the loW i pressure stages, but to get the best 
effect the drainage of said low pressure 
stages should be accompanied by the drain 
age of at least one high pressure stage so as 
to get the benefit of the high velocity fluid 
therefrom. Such an arrangement is shown 
diagrammatically in Fig. 3. Six valves are 
shown, the first and third being connected 
to and operated by rod 18. The conduits 
controlled by these vaives are connected to 
high pressure stages, The second, fourth, 
fifth and sixth valves are connected to and 
operated by the rod 19. The secondi valve 
contrÐIsithe passage of wat er from a high 
pressurè štàge and the last three from low 

flowing therethrough. 
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pressure stages. This arrangement is de 
sirable for the reason that the saline amount 
(of water does not ordinarily collect in each 
(if the stages, and if a stage having only a 
Simall annount of water is left open a ioSS of 
stean Will result. W 
Where the turbine has a large nuber of 

stages, it is possible to connect more tha 
one conduit to each stage as shown in Fig. 4. 

I have "shown the valves operated by hand 
but they may be opened and closed automati 
cally. - 

In accordance with the provisions of the 
patent statutes, I have described the princi 
ple of operation of my invention, together 
with the apparatus which I now, consider to 
represent the best embodiment thereof; but 
I desire to have it understöod that the appa 
ratus shown is only illustrative, and that the 
invention can be carried out by other means. 
What I claimas new and desire to secure 

by Letters Patent of the United States, is — 
1. A multistage turbine, in , combination 

with º means for removing water from its 
stages comprising drainage conduits con 
nected to the stages, and discharging devices 
for the conduits so positioned and related 
one to the other that the fluid filowing 
through one device, creates a suction effect 
in another and also in its connected conduit. 

2. A multistage turbine, in combination 
with means for removing water from its 
stages comprising drainage conduits con 
nected to the stages, and discharging noz 
zles connected to the conduits and shaped to 
impart" velocity - to the fluid drained from 
the stages, Said nozzles being in juxtaposi 
tion so that the fluid having the higher ve 
locity in escaping from its nozzle exerts a 
suction effect on another nozzle and the fluid 

3. A multistage turbin?, in combination 
With drainage conduits connected to the 
stages, nozzles which receive the fluid from 
the conduits and impart velocity thereto, the 
fluid flowing from one nozzle creating a 
suction effect on another nozzle, and valves 
in the said conduits. 

4. A multistage turbine, in combination 
with drainage conduits connected to the 
stages, nozzles which receive the fluid from 
the conduits and impart velocity thereto, the 
fluid flowing from one nozzle creating a 
suction, effect on another nozzle, and a dron 
duit that is common to and receives the fluid 
from all of the nozzles. 

5. A multistage turbine, in combination 
With drainage conduits connected to the 
stages, valves for the conduits, nozzles which 
receive the fluid from the conduits, said ngºZzles being concentrically arranged and 
discharging at substantially the same point, 
and a conduit that receives the fluid from all 
of said nozzles. N 

6. A multistage turbine, in combination 
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with drainage conduits connected to its zles, said conduits and nozzles being so ar 
stages, valves for the conduits, nozzles which || ranged that the fluid issuing from a nozzle 
receive the fluid from the conduits, said nozzles being concentrically arranged and 
discharging at substantially the same point, 
and i a Venturi tube coöperating with the 
nozzles that receive the fiuid from ali of 
the inozzes i and which first increases and 
then decreases the velocity of the fiuid issu 
ing from the nozzles. 

7. In combination, a plurality of nozzles 
surrounding each other and concentrically 
arranged said, nozzles discharging on the 
same side and at Substantially the same 
point, a Venturi tube one end of which in 
closes the discharge ends of the nozzles, said 
tube coöperating with the nozzles to produce 
a suction effect on one or more of them, and 
conduits "connected to said nozzles and which 
receive fluid under different, pressures. " 

8. A multistage turbine, in combination 
with a plurality of juxtaposed nozzles, 
drainage conduits connecting stages of dif 
ferent pressures of the turbine with the noz 

connected to a high pressure stage acts to 
create a suction on a nozzle connected to a 
stage of lower pressure, valves controlling 
the conduits, and a conduit that receives the 
fluid discharged by all of the nozzles. . . 

9. A multistage turbine, in combination 
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with a conduit that receives water of con 
densation from the turbine, and means re 
ceiving said, water from different stages of 
the turbine whose pressures are dissimilar 
and discharging it into the conduit, said 
means being so arranged that the fluid flow 
ing from one stage creates a suction effect on 
the fiuid flowing from a stage of lower pres 
S. 

In Witness whereof, I have hereunto set 
my hand this 13th day of May, 1911. 

Witnesses: 
GUSTHI UBERLÉE, 
GUSTAv HULBRock. 
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PAUL WAGNER. 

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patenta, 
Washington, D. C.” N V 


