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To all whom it may concern 
Be it known that I, RobFRT SuczEK, a 

subject of the Emperor of Austria-Hungary, 
residing in the city of Philadelphia, county 
of Philadelphia, and State of Pennsylvania, 
have invented certain new and useful II 
provements in Condensate and Air Remov 
ing Apparatus, of which the following is 
a specification. 
My invention relates to apparatus for re 

moving condensate and air from either 
surface condenser or jet condenser, or kin 
dred apparatus, or in general relates to 
pumping apparatus for simultaneously op 
erating upon liquid and gas. 
My invention resides in apparatus of the 

character referred to comprising centrifugal 
pumping ?? ???"i embodying, impeller structure whereby the liquid is operated upon centrifugally a plurality of timesin 
succession, means being provided for deliv 
ering the air or gas into the impeller struc 
ture into the liquid after it has been acted upon centrifugally and before it is finally 
so operated upon, accelerating nozzle struc 
ture also being provided if desired for 
forcing the air or gas into the liquid. 
My invention resides in apparatus of the 

character hereinafter ???escribé??? and claimed. 
For an illustration of some of the various 

forms my invention may take, reference is had to the accompanying drawing, in which: 
Figure 1 is a sectional view, some parts in 

elevation, óf apparatus, embodying my in 
vention. * 

Fig. 2 is a sectional view, some parts in 
elevation, of a modification of the structure 
shown in Fig. 1. 

Referring to Fig. 1, C represents a surface 
condenser for condensing steam or vapor, 
especially the exhaust steam from a steam 
power plant, or the like. The condensed 
steam or condensate is delivered through the 
opening 2 into the passage 3, which delivers 
to the suction of the centrifugal pump 
structure P, the latter comprising the usual volute or discharge casing 4 and the sub 
merged impeller structure comprising the 
impeller I of larger diameter having yanes 
V and the second impeller of smaller diam 
eter I, having the vanes V, the impeller 
structure being rotated at high speed by 
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the shaft 5 having bearing B and driven by 
any suitable means, as an electric motor or 
steam turbine, not shown. The suction 6 
of the impeller I, communicates with the 
chamber 3 receiving condensate from the 
condenser C. The impeller. I is supported 
and secured upon the impeller I, by means 
of the circumferentially spaced ribs 16 re 
sembling the spokes of a wheel. 
An air connection 9 communicates with 

the interior of the condenser C and with the 
Suction chamber of the ejector, E, of an 
suitable type, to which elastic motive fluid, 
as steam, is delivered, the steam emitted from the ejector nozzle entraining in the 
well knownmanner the air or uncondensable 
vapors delivered from the condenser C 
though the pipe 9, the mixture being then 
delivered to the second stage ejector E, 
which delivers at 17 into the divided pas Sages or connections 18, 18 communicating 
with the annular chambers 19 on opposite 
sides of the impeller structure. Pipes 20, delivering preferably live steam from any 
suitable source, communicate with the an 
nular. chambers 21 on opposite sides of the 

On each side of the im 
peller structure, with suitable circumferen 
tial Spacing, is provided a series of steam 
expanding nozzles 22 receiving steam from 
the annular chambers 21 and delivering the 
same at high velocity across the chambers 
19 and through the spaces between the ribs 
16 into the space between the inner and outer 
impellers I, and I. 
In operation, the water or condensate de 

livered through the passage 3 into the suc 
tion 6 is operated upon centrifugally by the 
inner impeller I, and delivered by it at its 
periphery radially outwardly to the outer 
impeller I from which it is discharged into 
the volute or discharge casing 3, from which 
it is then delivered to any suitable point at 
any suitable pressure, generally atmospheric 
pressure. The water is thus acted upon in 
successive stages, each increasing its pres 
sure. The water in its passage through the 
impeller structure is delivered from the 
periphery of the impeller I into the free 
space between that impoller and the inner 
edges of the vanes V of the impeller I. The 
impeller I may preferably be so constructed 
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that it preliminarily accelarates the con 
densate without materially increasing its 

For this purpose it will suffice, pressure. 
if the impeller I, by centrifugal action pro 

5 duces a pressure sufficient to prevent air 
or vapors from the condenser passing 
through the impeller I from its periphery 
to its suction into the condensate and from 
there back into the condenser shell through 
passages 3 and 2. 

Simultaneously with the flow of the con 
densate through the impeller structure as 
described, the ejector or other air removing 
apparatus removes air and uncondensable 
vapors, from the condenser and delivers 
them through the passages 18, 18 to the an 
nular chambers 19, where steam from the 
nozzles 32 carries the mixture of steam and 
air from the pipes 18 into the space between 
the impellers I, and I, where the mixture 

10 

5 

20. 
enters the liquid or condensate and is de livered thereby into the discharge casing 4 
at a pressure, which is preferably at least 
atmospheric pressure. 

25 
as to in effect constitute vanes which assist 
in the movement of the vapor and air into the liquid or condensate. 

30 that described in connection with Fig.1; 
however, in Fig. 2 the ribs 16 of Fig.1 are 
omitted, and the vanes V, and V of the im, pellers I, and I, respectively, are integral 

s 5 outer edge 24, 

densate, which is then further accelerated 
40 

one impeller to the other. ... ' 
This application is a division from Iny ap 

plication Serial Number 139,985, filed De 
cember 30, 1916. . . . . 
What I claim is: '' . . . , , 
1. Centrifugal water and air removing 

apparatus comprising auxiliary and main 
impellers spaced from each other, an an 
nular chamber in conntnication with the space between said impellers, means for 

46 

conducting fluid to said annular chamber, 
- angl nozzle structure delivering ?luid across 

55 said annular chamber into the space between 
said impellers. 

2. Centrifugal water and air renoving ap 
paratus comprising auxiliary and main in 
pellers spaced from each other, an annular 
chamber in communication with the space 
between said impellers, means for conduct 
ing fluid to said annular chamber, nozzle 
structure delivering fluid across said an 
nular chamber into the space between said 

85 impellers, a second annular chamber, and 

60 

The ribs 16 may be so formed or inclined nozzle structure delivering motive fluid 
. . . . . . . . named chamber into the space between 

In Fig. 2, the arrangement is in general. 
pendent of the vanes of the other. 

5. The combination with a conden 
centrifugal air and wate ... : 8 ... : : 

and continuous froin the inner edge 23 to the O other and operating to remove water from 
said condenser, a connection for delivering. 
air from said conden ? ............ ???)"...", : - 
tween said impellers, and nozzle, 

The operation is substantially the same as 
described in connection with Fig. 1, the in i peller I, preliminarily accelerating the con 
and raised in pressure by the impeller. I, the 
vapor and air mixture being delivered into 
the condensate or liquid while passing from . ... centrifugal air and water removing appara-f 

..., sail condenser, ineans for removing air from 
... said condenser and delivering it at 
pressure into the space between 
five fluid adjacent the space betweel 
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means for conducting fluid under pressure 
thereto, said nozzle structure receiving fluid 
from said second annular chamber. 

3. The combination with a pump com 
prising auxiliary and main impellers, the 70 
rain impeller spaced from and surrounding 
the auxiliary impeller, an annular chamber in 
communication with the space between said 
impellers, means for delivering fluid to said 
chamber, a second annular chamber sepa 
rated from said first named chamber and 
connected to a source of motive fluid, and 
nozzle structure delivering motive fluid . 
from said last named chamber across said 
first named chamber into the space between 
said impellers. . . . . 

4. The combination with a pump compris- . 
ing auxiliary and main ??????? the main 

75 

80. 

impeller spaced from and surrounding the 
auxiliary impeller, an annular chamber in 85 
communication with the space between said impellers, means for delivering fluid to said 
chamber, a second annular chamber sepal. rated from said first named chamber and and 90 

- 'for 
said last named chamber ?????????????? ???? ?? id. . . 

connected to a source of motive fluid 

impellers, said impellers having vanes, 
vanes of one of said impellers being. 

terremovingap 
tus comprising impellers spaced: from * 2 

OO . 

the space 
estructure 

adjacent the space between said impellers de 
Divering, nuotiye fluid för, accelerating the 105 
fluid delivered through said air connection...: 

6. The combination with a condenser, of 
tus comprising impellers spaced from each . 
other and operating to remove water, from 110 

ellers, and nozzle structure delivering 

condenser. ..." ??? 
7. The combination with a condenser of . ('entrifugal air and water removing appara 

tus. comprising impellers spaced from each: 
other and operating to remove water from . 
sail condenser, annular passages on oppo site sides of said impellers, a connection 
(lelivering air from said condenser to said 
annular passages, and nozzles delivering 
motive fluid across said annular passages 
for accelerating the air from said condenser. 

8. The combination with a condenser, of centrifugal air and water removing appa 
ratus comprising impellers spaced from each, 130 

inpellers for accelerating the air from said 
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other and operating to remove water from 
said condenser, annular chambers on oppo 
site sides of said impellers, ejector appara 
tus for removing air from said condenser, 
and means forming divided passages receiv 
ing air from said ejector apparatus and de 
livering it into said annular chambers. 

9. The combination with a condenser, of 
centrifugal air and water removing appara 
tus comprising impellers spaced from each 
other and operating to remove water from 
said.condenser, annular chambers on oppo 
site sides of said impellers, ejector appara 
tus for removing air from said condenser, 
means forming divided passages receiving 
air from said ejector apparatus and deliver 
ing it into said annular chambers, and noz 
zle structure delivering motive fluid adja 
cent the outlets of said passages. 

10. The combination with a condenser, of 
an air and water removing pump compris 
ing a pump casing, impellers therein spaced 
from each other and removing water from 
said condenser, means for conducting air 
from said condenser to the space between 
said impellers, and nozzle structure within 
said pump casing delivering motive fluid for 
accelerating air from said condenser into 
the space between said impellers. 

11. The combination with a condenser, of centrifugal áir and water removing appa 
atus comprising a submerged auxiliary im 
)eller, a main impeller, said auxiliary im 
peller delivering condensate under pressure 
in dense liquid form to said main impeller, 
means delivering air from said condenser - 
into the space between said impellers, and 
nozzle structures delivering motive fluid ad 
jacent the space between said inpellers for 
accelerating the air from said condenser. 

12. The combination with a condenser, of 
centrifugal air and water removing appara 
tuus conprising a submerged auxiliary im 
peller, a main impeller, said auxiliary. im 
peller delivering condensate under pressure 
in dense liquid form to said main impeller, 
ineans for removing air from said condenser 
and delivering it at higher pressure to the 
space between said impellers, and nozzle 
structure delivering motive fluid adjacent 

the space between said impellers for acceler 
ating the air from said condenser. 

13. The combination with a condenser, of centrifugal air and water removing appara 
tus comprising a submerged auxiliary im 

- peller, a main impeller, said“ auxiliary im 
peller delivering condensate under pressure 
in dense liquid form to said main impeller, 
chambers on opposite sides of said impellers, 
and means for conducting air from said con 
denser in divided streams to said chambers. 

14. The combination with a condenser, of 
centrifugal air and water removing appara 
tus comprising a submerged auxiliary im 
peller, a main impeller, said auxiliary im 
peller delivering condensate under pressure 
in dense liquid form to said main impeller, 
chambers on opposite sides of said impellers, 
means for conducting air from said con 
denser in divided streams to said chambers, 
and nozzle structure delivering motive fluid 
across said chambers to accelerate the air 
from said condenser. 

15. The conbination with a condenser, of centrifugal air and water removing appara 
tus comprising a submerged auxiliary im 
peller, a main impeller, said auxiliary im 
peller delivering condensate under pressure 
in dense liquid form to said main impeller, 
chambers on opposite sides of said impellers, 
means for removing air and delivering it at 
higher pressure individed streams to said 
chambers, and nozzle structure delivering 
motive fluid across said chambers to acceler 
ate the air from said condenser. - 

16. The combination with a condenser, of centrifugal air and water removing appara 
tus comprising impellers spaced from each 
other and operating to remove water from 
said condenser, an ejector removing air 
from said condenser and delivering it into 
the space between said impellers, and noz 
zle structure delivering motive fluid adja 
cent the space between said impellers l 
accelerating the air delivered by said ejec 
In testimony whereof I have hereunto af 

fixed my signature this 4th day of January, 
1918. 

ROBERT SUCZEK, 
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