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a citizen of Switzerland, residing at Zurich. 
useful Improvements in Surface Condensers, 
of which the following is a specification. 

ing or shell of a surface condenser contain 
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To all whom it may concern: 
Beit known that E. Hu LDREICH KELLER, 

Switzerland, have invented certain new and 

The present invention relates to surface 

prove their action, and more specifically to 
improve the action of the means employed 
to extract air from the condenser and also 
to increase the capacity of the condenser to 
condense exhaust steam. 

For a consideration of what I believe to 
be novel and my invention, attention is di 
rected to the accompanying description and 
to the claims appended thereto. 

In the accompanying drawing, which is 
illustrative of mv invention, Figure 1 is a 
longitudinal sectional view of a surface con 
denser and a centrifugal throwing pump for 
removing, air and water of condensation 
from said condenser, and Fig. 2 is a similar 
view showing an additional pump for re 
turning the condensation water to the boiler. 

Referring to Fig. 1, 3 indicates the cas 

ing tubes 4 through which the cooling or cir 
culating water flows. This water is admit 
ted from a pump or other source of supply 
by the conduit 5 and is discharged by the 
conduit 6. Exhaust steam from a turbine or 
other engine enters by the flanged conduit 
at the top of the condenser and is condensed 
as it flows downward over the tubes 4. The 
condensation water is conveyed from the 
under side of the condenser by the pipe S to 
the rotor or impeller of the centrifugal 
throwing pump 9. Located in the bottom 
portion of the condenser is an L-shaped or 
other conduit 10 that is so, arranged that it 
will receive air and any uncondensed gases 
from within the casing without receiving the 
condensation water. The entrance to said 
conduit is located at a Stitable: distance, 
above the lower wall of the casing so; that: 
a certain amount of condensation water, can 
be contained and well cooled in the lower'. ' 
portion of the condenser to supply the pipe S. . ; 
Under ordinary operating iconditions: Water 
will tend to accumulate in the lower part of 
the casing, the water resulting frt in the “on-: 
tinual condensation of the exhaust steam : c 
and that drawn from the tink 14 d raining to 
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of throwing water. 

condenser to atmospheric press 
mixture is discharged throug 

in the condenser by the tubes 

is if said valve 
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the bottom of the casing in sufficient qu 
tity to maintain a body of water there from 
which the throwing pump draws its supp y 

The air and any in 
condensed gases enter 
conveyed to the centrifgal 

ondenser, raises". 
and gas from 65 the pressure of the water, 

into the open tank or 
this tank the air and any unco 
escape from the water. The 
leaves the tank by the overflo 
Extending into the tank an 
lower end submerged a 
16, the other end of which 
condenser. Owing to the stiction effect. 
erted by the condenser a certain 
the water of condensation from the tank will be automatically conveyed back into the 

ts, effective.cooling 
eab-80 

condenser to increase 
action. At low absolt ressures, the 
Sorption of heat from the uncondensed gases 

is slow. Th 
absorption can be materially, increased, how 
ever, by causing the gases to give up, their 
heat to water and causing or permitting the 85 
water to flow over the condenser tubes. I 
utilize this fact in carrying out my inven 
tion and cause" the water of condensation to 
flow from the tank back to the condenser, 
and as it flows through the latter to absorb 90 
heat from the contained, gases and deliver 
or inpart it to the tubes and the circulating 
water flowing therethrough. To enhance 
this action a spraying device 17, is provided 
which with advantage, may take the form of 95 
a perforated pipe that extends well into the 
body of the coagdenser. The passage of . 
water through: this, pipe is controlled or . 

receptacle 14 

throttled by a butterfly valve 18 that is, 
mounted oria spindle, the latter being pro-100 
ided with an arm 19. The outer end of the 

connected to a float. 20 by means. 
...As the float rise 

to a change in level of the wal con 
sensation in the consenser it varies the open-105 * . g . . . . ; '- 

its seices tie anoumit of . 
hielsati - \vitier E::it:ait, retarin or re 
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struction or arrangement a very active cir 
culation of the condensation water is se 
cured and a quantity of said water is main 
tained in contact with some of the tubes through which the cooling water enters. 
Since the condensation water is taken from 
the coolest part of the condenser it will be 
well cooled, this arrangement insuring a suf 
ficient supply of pure water for the pump 
without the use of special cooling devices 
which is very desirable and especially so on 
ship-board where the supply of fresh water 
is necessarily limited, and where in many 
if not all cases no space is available for cool 
ing devices. It will be apparent from the 
description given that the water passing 
over the tubes and giving up heat thereto is 
due first to the condensation of the steam 
received from the engine, and second to the 
water of condensation reconveyed to the 
condenser by the pipe 16 which water has 
had its temperature reduced by the action of 
the tubes and has been freed from air. 
further that said water will be fresh and 
free from impurities. Owing to the ar 
rangement of the parts a certain amount of 
water will always be available for the throw 
ing pump irrespective of the amount of ex 
haust steam supplied to the condenser. 
will also be seen that since an abundant Sup 
ply of condensation water is provided for 
the throwing pump that the latter will be 
constantly operating to withdraw or pump 
air from the condenser casing thereby im 

: proving the condensing operation. 
In Fig. 2 is shown a modification wherein 

the condenser is constructed and arranged 
as before. The water of condensation is 
discharged through a pipe 22 whose end is 
turned downward and contains a seat for 
the throttle valve 23. The valve is mounted 
on a stem 24 that is suitably guided, and 
on the lower end of the stem is a float 25 
whose position is determined by the level 
of the condensation water in the condenser 
casing. Water and air are removed from 
the condenser by the centrifugal throwing 
pump 26. Condensation water is returned 
to the condenser by the pipe 16 as before. 
The condensation water and air are dis 
charged from the throwing pump 26 by the 
pipe 13 into the tank l4. Instead of allow 
ing the excess water to flow freely from the 
tank it is conveyed by pipe 27 to the suc 
tion side of the centrifugal pump 28 by 
means of which its pressure is raised to the 
desired value, for example, to be returned 
to the boiler supplying steam to the turbine 
or engine that exhausts into the condenser. 
The impellers of the pumps 26 and 28 may 
advantageously be mounted on the same 
shaft and driven by a single motor 12 which 
may be an electric, fluid-actuated or other 
motor. - 

The centrifugal throwing pump may be 

And 

t 
tion, what I claim as new and desire to 

1,063,694 

constructed in a variety of ways, but I pre 
fer to use the construction and arrangements 
which form the subjects-matter of my United 
States Letters Patent Nos. 922,595; 987,994 
and 987,995. 

It is, to be observed that I not only utilize 
the condensation water to reenter the con 

70 

denser and condense the steam which is a 
very desirable arrangement in itself, but 
I can also utilize the same water for pump 
ing air out of the condenser, the two oper 
ations taking place simultaneously. This 
enables me to dispense with an extra pump 

75 

for extracting air which reduces the initial 
cost and that of maintenance and also sim 
plifies the system as a whole. Such broader 
features of the invention disclosed as are 
not claimed herein are claimed in my co 
pending application Serial No. 508,657. 

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 understood that the 
apparatus shown is only illustrative, and 
that the invention can be carried out by 
other means. 
Having now fully described my inven 
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90 

95 
secure by 
States, is: 

1. In a condenser system, the combination 
of a surface condenser having a casing in 
which a high degree of partial vacuum is to 100 
be maintained, a centrifugal throwing pump 
for simultaneously removing air and water 
of condensation from the condenser, a con 
duit conveying air to the pump from the 
casing. a conduit conveying water of con- 105 
densation to the pump from the casing to 
assist in the removal of the air, means for 
conveying water of condensation from the 
discharge side of the pump back into the 
steam Space of the casing where it mingles 110 
with the steam, absorbs heat therefrom and 
gives it up to the cooling surfaces of the 
condenser, and means for conveying away 
the excess water of condensation. 

2. In a condenser System, the combina- 115 
tion of a surface condenser having water 
cooled surfaces and a casing in which a 
high degree of partial vacuum is to be main 
tained, a centrifugal throwing pump, a con 
duit conveying water of condensation from 120 
the lower portion of the casing to the inlet 
side of the pump, a conduit conveying air 
and uncondensed gases from the casing to 
the pump to be acted upon by the throwing 
water, an open receptacle that receives the 125 
discharge from the pump and in which the 
air separates from the throwing water, and 
a conduit that conveys water of condensa 
tion from the receptacle back to the casing 
under the suction effect due to the vacuum. 130 
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therein to assist in the condensing opera 
tion and to afford a water supply for the throwing pump. 

3. In a condenser system; the combina 
tion of a surface condenser having cooling 
surfaces and a casing in which a high degree 
of partial vacuum is to be maintained, means 
for cooling said surface, a centrifugal throw 
ing pump that withdraws air and water of 
condensation from the condenser and in 
creases its pressure, a receptacle that re 
ceives said air and water, a conduit one 
end of which is submerged in the water 
in the receptacle and the other end enters 
the easing to return water of condensation 
thereio under the suction effect of the low 
pressure in the casing, and a spraying de 
vice in the steam space of the casing which 
is connected with the discharge end of the 
conduit. 

4. In a condenser system, the combination 
of a surface condenser having cooling sur 
faces and a casing in which a high degree 
of partial vacuum is to be maintained, means 
for cooling said surfaces, a centrifugal 
throwing pump that withdraws air and 
water of condensation from the condenser 
and increases its pressure, a receptacle that 
receives said air, and water, a conduit, one 
end of which is submerged in the water in 
the receptacle and the other end enters the 
casing to return water of condensation there 
to under the suction effect due to the partial 
vacuum in the casing, a spraying device 
arranged in the steam space of the casing 
which is connected to the discharge end of 
the conduit, a valve located in the conduit 
between the receptacle and said device, and 
means for operating the valve. . . 

5. In a condenser system, the combination 
of a surface condenser having cooling Sur 
faces and a casing in which a high degree 
of partial vacuum is to be maintained, means 
for cooling said surfaces, a centrifugal pump 
that withdraws water of condensation from 
the condenser and increases its pressure, a 
receptacle that receives said water, a con 
duit, one end of which is submerged in the 
water in the receptacle and the other end 
enters the casing to return water of con 
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densation thereto, a spraying device con 
nected with the discharge end of the con 
duit, a valve in the conduit situated within 
the casing for controlling the reéntrance of 
water of condensation thereto, and a float 55 
which actuates the valve and whose position 
is determined by the level of said water in 
the casing. 

6. In a condenser system, the combination 
of a surface condenser having a casing and 60 
tubes through which cooling water is circu 
lated, a throwing pump for removing air 
and water of condensation from the con 
denser, means for returning water dis 
charged from the pump to the steam space 65 
of the casing, a device for maintaining a 
body of water of condensation in the lower 
portion of the casing in contact with some 
of the tubes through which the cooling 
water enters, a conduit for conveying water 70 
of condensation from said portion of the 
casing to the pump to act as throwing water 
therein, a conduit for conveying air from 
the region of the condenser above said body 
of water to be acted upon by throwing 75 
water, and means for removing surplus 
water of condensation from the system. 

7. A surface condenser containing tubes 
through which cooling water is circulated, 
in combination with a centrifugal throwing 80 
pump which simultaneously removes water 
of condensation and uncondensed gases, a 
conduit between the condenser and pump 
for conveying said water alone to the pump, 
a second conduit between the condenser and 85 
the pump for conveying said gases alone to 
the pump to be acted upon by the throwing 
water, means for returning a portion of the 
water of condensation to the condenser to 
increase its effective action, and a regulator 90 
for controlling the amount of water that re 
enters the condenser and maintaining a Sup 
ply therein for the throwing pump. 

In witness whereof, I have hereunto set 
my hand this 16th day of June, 1909. 

HULDREICH KELLER. 
Witnesses: 

HENRICH BoLTSHAUSER, 
CARL GUBLER. 


