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The present invention relates to condenser ar 
rangements for elastic fluid engines in which 
elastic fluid exhausted from such engines is passed 
through and condensed within a surface type con 
denser, heat exchanger, or heat transfer appara 
tus. The cooling or condensing may be effected 
by any Suitable medium, such as water. The cool 
ing medium during operation is heated and in 
many cases is utilized for industrial purposes. 
Often it becomes desirable to control and main 
tain constant the temperature of the heated cool 
ing medium discharged from the condenser. 
Temperature control of this medium is especially 
difficult where the elastic fluid engine exhausting 
into the condenser is subject to great variations 
in load and also where the demand for heated 
cooling medium fluctuates considerably. 
The object of my invention is to provide an im 

proved construction and arrangement for surface 
type condensers and like apparatus whereby the 
temperature of a cooling medium discharged from 
the condenser may be readily controlled and 
maintained substantially constant. 
This is accomplished according to my inven 

tion by dividing the condenser into a plurality of 
Sections or chambers having separate cooling cir 
cuits and by the provision of means for controlling 
the flow of exhaust steam through at least one 
of the Sections. In addition, means may be pro 
vided to Vary the vacuum in the condenser and 
other means to supply additional heating fluid to 
one of the sections or to reheat the cooling fluid 
discharged from One of the Sections, 

For a better understanding of what I believe 
to be novel and my invention, attention is directed 
to the following description and the claims ap 
pended thereto in connection with the accom 
panying drawing. 
The drawing illustrates by Way of example a 

condenser arrangement embodying my invention 
in connection with an elastic fluid turbine instal 
lation. 
The arrangement comprises an elastic fluid 

engine or turbine to having an inlet and an 
outlet 2 for elastic fluid. The turbine is coupled 
with an electric generator 3. The outlet or ex 
haust end 2 of the turbine is connected to a 
surface type condenser. Of heat exchanger 4. 
The latter has a partition 5 in the direction of 
flow to form a plurality, in the present instance 
two, separate condensing chambers 6 and 
having inlet conduits 8 and 9 respectively and 
a common conduit 2 for discharging condensate. 
The inlet conduits 8, 9 of the condenser are 
connected to the exhaust end 2 of the turbine 

(C. 60-95) 
by a branched conduit 2. 
pipes or conduits 22 and 23 are disposed in each 
of the chambers 6 and . The pipes 22, 23 form 
parts of Separate cooling circuits, the pipes 22 
being connected to a front header 24 and a rear 
header 25, and the pipes 23 being connected be 
tWeen a front header 26 and a rear header 2. 
Cooling medium, for instance water, is conducted 
to the pipes 22 by an inlet conduit 28 connected 
to the front header 26 and discharged through 
an outlet conduit 29 connected to the rear header 
25. Similarly, an inlet conduit 30 and an outlet 
conduit 3i are connected to the front header 26 
and the rear header 27 respectively. The cooling 
medium circulated through the second cooling 
chamber including the inlet conduit 3G and 
the Outlet conduit 3 may be the same or different 
from that circulated through the first chamber 6. 
In the present instance I have shown an arrange 
ment in which it is desired to control the tem 
perature of the cooling medium discharged from 
the chamber 6 through the conduit 29, the heat 
ed cooling medium being used for some industrial 
process to be carried out under constant tempera 
ture condition. 
The first means for controlling the temperature 

of the cooling medium discharged from the con 
duit 29 comprises a valve means, in the present 
instance indicated as a butterfly valve 32, dis 
posed in the conduit 9 to regulate the relative 
amounts of elastic fluid flowing through the con 
densing chambers 6 and 7. Closing of the 
valve reduces the amount of fluid flowing through 
the chamber 7 and increases the amount of fluid 
flowing through the chamber 6 to effect an in 
crease in temperature of the cooling medium 
discharged through the conduit 29 and vice versa. 
The control of the valve 32 may be effected auto 
matically by a heat-responsive device, in the 
present instance shown as including a sealed bel 
lows 33 connected by a rod 34 to the valve 32. 
The temperature-responsive device also con 
prises a pipe 35 having one end communicating 
with the interior of the bellows and another end 
sealed and disposed within the conduit 29. The 
bellows 33 and the pipe 35 contain a medium, 
such as air, which expands as its temperature 
increases and contracts as its temperature drops. 
With this arrangement an increase in tempera 
ture of the heated cooling medium flowing 
through the conduit 29 effects expansion of the 
bellows which in turn causes opening movement 
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the chamber 6 whereby the temperature of the 
heated cooling medium flowing through the con 
duit 29 is reduced. Vice versa, a decrease in 
temperature of the cooling medium discharged 
through the conduit 29 effects closing movement 
of the valve 32. This closing movement may con 
tinue until the valve 32 is completely closed, in 
which case all of the exhaust fluid is passed 
through the chamber 6. If under Such condi 
tion a further drop in temperature of the heated 
cooling medium discharged from the chamber 6 
takes place, I effect an increase of the tempera 
ture by reducing the vacuum in the Condenser, 
the vacuum being maintained by means including 
a pump 36 connected to the condenser and driven 
by a variable speed motor 3. By reducing the 
Speed of the motor 3 the vacuum in the Con 
denser is reduced and thereby the available heat 
energy of the exhaust fluid increased. It may 
occur that even with a reduced vacuum in the 
condenser the available heat energy is not Sufi 
cient to heat the cooling medium passed through 
the chamber 6 to the desired temperature. To 
this end I provide auxiliary means for conducting 

This means in 
the present instance comprises a bleeder or ex 
traction conduit 38 connected between the inlet 8 
of the chamber 6 and an intermediate stage of 
the turbine O. The conduit 38 has a valve 39 
for controlling the flow of extraction fluid from 
the turbine to the condenser. The valve 39 is 
normally closed and preferably is opened. Only if 
the exhaust steam and a reduced vacuum in the 
condenser are insufficient to properly heat the 
cooling medium circulated through the chamber 
6. The operation of the valve 39 may be effected 
automatically by means including an electronag 
net 40 having a core connected to a valve arm 4 
and being energized through a circuit 42 including 
two contacts 43 arranged in cooperative relation 
with a contact-closing member 4 secured to the 
rod 34. Movement of the rod 34 towards the left 
causes closing of the valve 32, as described above, 
and in a certain position of the rod 34 the contact 
member 44 bridges the contacts 33 and thereby 
closes the circuit 42 for the electromagnet 40. 
When this happens the valve 39 is opened and ex 
traction fluid is supplied to the chamber 6 from 
an intermediate stage of the turbine 0 until the 
heated cooling medium reaches the desired ten 
perature. m 

Having described the method of Operation of 
my invention, together with the apparatus which 

2,082,641. 
I now consider to represent the best embodiment 
thereof, I desire to have it understood that the 
apparatus shown is only illustrative and that the 
invention may be carried out by other means. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. The combination of an elastic fluid engine, a 

surface type condenser having at least two cham 
bers, a branched conduit connected between the 
engine exhaust end and Said chambers, a Sep 
arate cooling circuit for each chamber, each cool 
ing circuit including a plurality of tubes and an 
inlet and an outlet conduit connected to the 
tubes, and means for automatically controlling 
the temperature of the cooling medium discharged 
from the outlet conduit of one of the circuits com 
prising a device responsive to the temperature in 
such outlet conduit and a valve connected to the 
device and disposed in the branched conduit. 

2. The combination of an elastic fluid engine, 
a surface type condenser having at least two 
chambers, a branched conduit having one end 
connected to the engine exhaust end and a sep 
arate branch connected to each chamber, a Sep 
arate cooling circuit for each chamber, each 
cooling circuit including a plurality of tubes and 
an inlet and an outlet, conduit connected to the 
tubes, and means for automatically controlling 
the temperature of a heated cooling medium dis 
charged from the outlet conduit of one of the 
circuits comprising a device responsive to the tem 
perature in said outlet conduit, a valve connected 
to the device and disposed in one of the branches, 
and auxiliary means for Supplying heating medi 
um to one of the chambers in response to complete 
closing of the Valve. 

3. The combination of an elastic fluid engine, 
a surface type condenser having at least two 
chambers, a branched conduit Connected between 
the engine exhaust end and said chambers, a sep 
arate cooling circuit for each chamber, each cool 
ing circuit including a plurality of tubes and an 
inlet and an outlet conduit connected to the 
tubes, and means for automatically controlling 
the temperature of the cooling medium dis 
charged from the outlet conduit of one of the 
circuits comprising a device responsive to the 
temperature in said outlet conduit, a valve COne 
nected to the device and disposed in the branched 
conduit, and means for reducing the vacuum in 
the condenser to increase the available heat 
energy when said valve is completely closed. 
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