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To all whom it may concern: 
Be it known that I, RAYMOND N. EHR 

HART, a citizen of the United States, and a 
resident of Edgewood Park, in the county 
of Allegheny and State of Pennsylvania, 
have made a new and useful Invention in 
Condenser Installations, of which the fol 
lowing is a specification. . 
This invention relates to condenser in 

stallations in which two or more condensers 
are adapted to receive fluid, to be condensed, 
from a single source. - 
An object of the invention is to provide 

means such that one of the separate condens 
ers may operate effectively in condensing the 
fluid from the source, while the other con 
densers are shut down. 
It is well known that the temperature of 

cooling water, delivered to condensers, va 
ries with atmospheric temperatures and that 
consequently during the winter months the 
cooling water sometimes falls below 40 de 
grees Fahrenheit, whereas during the hot 
months of the year its temperature may be 
as high or higher than 70 degrees Fahren 
heit. It is also well known by those skilled 
in the art, that it is possible to obtain nearly 
the same vacuum with a given volume of 
cooling Water at or below 40 degrees Fahren 
heit as it is with twice that volume. It is 
also well known that for the usual com 
mercial design of condenser a given volume 
of water at a higher temperature, for ex 
ample at 70 degrees Fahrenheit, will main 
tain a better vacuum than could be ob 
tained by employing half the volume of 
water. The difference in vacuum under 
such conditions is so great as to render it 
necessary to use the larger quantity of wa 
ter if it is desirable to maintain a high 
vacuum in the condenser. 

It has become more or less common prac 
tice, in large condenser installations, to em 
ploy two or more condensers which are 
adapted to receive fluid or steam to be con 
densed from a common source. In such an 
installation it is possible to shut down one 
or more of the separate condensers during 
the winter months and to obtain substan 
tially as high a vacuum as would be ob 
tained if all of the condensers of the instal 
lation were operating. During the summer 
months, or while the condensing water is 
received at a relatively high temperature, it 

is necessary to employ all of the condensers 
of the installation to maintain the desired 

55 

vacuum and the shutting down of one con 
denser, with a resulting diminution in the 
arflount of condensing water employed, will 
materially diminish the amount of vacuum 
obtained. 

In installations such as described it is 
necessary to provide separate means for de 
livering the cooling water to each condenser, 
and it is also advisable to employ separate 
means for withdrawing the water from the 
condensers and for breaking the vacuum 
in each condenser in case of flooding. In 
an installation including two condensers, 
Communicating with the same exhaust sys 
tem, and in which only one of the con 
densers is in operation some water is likely 
to leak into the inoperative condenser, ai 
though its water delivery passages are closed. 
For example, there will be a certain amouilt 
of condensation entering the common inlet 
of the two condensers and some of it will 
find its way into the inoperative condenser. 
There will also be the possibility of leaks 
in the Water delivery connections of the 
inoperative condenser, and if the condenser 
is idle for a long enough period, it will 
fill up with Water and its vacuum breaker 
Will operate and consequently break the 
vacuum of the operating condenser, inas 
much as the condensers communicate through 
their inlet passages. The breaking of the 
vacuum will, of course, cause. a delay, since 
the inoperative condenser would, under the 
conditions described, have to be drained be 
fore the vacuum could be again established in the operating condenser. 
One of the objects of my present inven 

tion is to provide a condenser installation, 
including at least two condensers, receiving 
fluid from a single source, in which means 
are provided for preventing the inoperative 
condenser from filling up with liquid and 
affecting the operation of the operating con 
denser. 
A further object is to provide means in 

Such a condenser installation whereby liquid 
collected in the inoperative condenser is de 
livered to the operating condenser through 
a water sealed connection. 
These and other objects, which will be 

made apparent throughout the further de 
Scription of the invention, are attained by 
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panying and formin 

means of a condenser installation embody 
ing the features herein described and illus 
trated in the single sheet drawing accom 

g a part hereof. 
In the drawings have illustrated a con 

denser installation embodying my invention 
and which includes two jet, condensers. Throughout the further description of the 
invention I will employ the term “iet con 
denser' in its broad sense to include any 
condenser in which the cooling or condens 
ing water is mingled with the fluid to be 
condensed. I have also employed the terms 
“cooling water’ and “steam', but with no 
idea iii. my invention to condensers 
which are solely adapted to employ cooling 
water, in contradistinction to other con 
densing liquids, or to condensers solely 
adapted to condense steam, as distinguished 
from other condensable fluids. 

Referring to the drawings: The installa 
tion illustrated includes two jet condensers 
3 and 4, which are provided with a common 
inlet port 5. The inlet port communicates 
with the inlet passage 6 of both condensers. 
Each condenser is also provided with sepa 
rate means for delivering cooling water to 
it. As illustrated, cooling water is deliv 
ered to each condenser through a pipe 7, 
which is provided with a shut-off valve 8, 
and communicates with a chamber 9, lo 
cated in the upper portion of the condenser. 
The chamber 9 is provided with a plurality 
of delivery or spray nozzles 10, which de 
liver the water from the chamber 9, in the 
form of spray, through the condensing Zone 
of the condenser. Each condenser is also 
provided with a conical apron or flange 11, 
which is located immediately below the 
series of spray nozzles and forms, in effect, 
a collecting cone for collecting the water 
delivered from the nozzles and for deliver 
ing it to the lower part or body 12 of the 
condenser. Each condenser is also provided 
with an air offtake port 13, which is solo 
cated, with relation to the apron 11, that 
water passing through the condenser car 
not be readily drawn into it. Each con 
denser is also provided with a vacuum 
breaker for establishing direct communica 
tion between the interior of the condenser 
and the atmosphere in case the Water level 
within the condenser rises above a deter 
mined level. As illustrated, the vacuum 
breaker consists of a valve 14, which is con 
trolled by a float 15, located within the body 
portion proper of the condenser. Each 
condenser is also provided with a discharge 
pump 16, which communicates with the 
water discharge port and is adapted to dis 
charge the Water collecting in the bottom 
of the condenser. As illustrated, the water 
pump of each condenser is mounted upon 
the same shaft with the air pump 17 of the 
condenser, and the air pump communicates 
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through a pipe 18 with the air offtake 
port 13. . . . 
In order to prevent flooding of one con 

denser, in case it is shut down while the 
other is in operation, I have provided a 
passage 19, which establishes communication 
between the body portions 12 of the two 
condensers at a point below the condensing 
zones, or below the collecting cones 11. As 
illustrated, the passage 19 is so located that 
its point of communication with each con 
denser is below the normal water level of 
the condenser. With such an arrangement, 
the water level within the inoperative con 
denser can not rise above that of the level 
maintained in the operative condenser and 
consequently the operating pump 16 will 
discharge the water collected in both the 
operating and inoperative condensers. I 
have also shown the passage 19 so formed 
that it forms a water seal between the con 
densers. This is accomplished in the ap 
paratus illustrated by employing a curved 
passage or pipe, the intermediate portion 
of which is located below the horizontal 
plane of its ends. This forms, in effect, a 
trap which will deliver water from one con 
denser body to the other, but will prevent 
the passage of uncondensed steam from one 
condenser to the other. The trap or water 
seal is provided to prevent the passage 19 
from delivering uncondensed steam from the 
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inoperative condenser to the operating con 
denser, since, if steam were delivered 
through this passage it might not be con 
densed in the operating condenser and con 
sequently might be drawn out through the 
air off-take port 13 with the air. 
With the passage 19 located as described, 

it will fill up with water as soon as the 
water in the operating condenser has reached 
its normal level and consequently will pre 
vent the passage of steam from one con 
denser to the other, but will not interfere 
with the passage of water. With this ar- 110 
rangement of apparatus either condenser 
may be operated while the other is shut 
down and there will be no danger of having 
the inoperative condenser fill up with water 
and break the vacuum of the operating 115 
condenser. In addition to this the water can 
be removed from the operating condenser 
by means of its pump 16, or by means of 
the pump 16 of the other condenser. The 
apparatus has the additional advantage 120 
that the water level in the condensers 
will be maintained the same while both con 
densers are in operation, and one water 
pump may be employed for both of the con 
densers. 
While I have described and illustrated but 

one embodiment of my invention, it will 
be apparent to those skilled in the art that 
various changes, modification, substitutions, 
additions and omissions may be made in the 180 
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apparatus illustrated without departing 
from the spirit and scope of the invention as 
set forth in the appended, claims. 
What I claim is: 
1. The combination with a plurality of 

condensers having communicating condens 
ing chambers receiving steam from the same 
inlet and provided with separate air out 
lets and separately controlled condensing 
jets, of a connection between the Water legs 
of the condensers adapted to permit con 
densate in an inoperative condenser to flow 
to an operative condenser and prevent un 
condensed vapor entering the inoperative 
condenser from the said inlet, from passing 
to the air off-take of the operative con 
denser through the said connection. 

2. The combination with a plurality of 
condensers having communicating condens 
ing chambers receiving steam from the same 
inlet and provided with separate air outlets 
and separately controlled jets, of a conden 
sate sealed connection between the water 
legs of the condensers adapted to permit 
condensate to flow from one condenser to the 
other and prevent uncondensed vapor enter 
ing an inoperative condenser from the said 
inlet, from passing to the air off-take of an 
operative condenser through the said con 
nection. 

3. The combination with a plurality of 
condensers having communicating combin 
ing cones each served by a separately con 
trolled condensing jet, and each condenser 
being served by a separate air off-take com 
municating with the discharge end of the 
combining cone, of a connection between the 
water legs of the condensers adapted to 
permit condensate in an inoperative con 
denser to flow to an operative condenser 
and prevent uncondensed vapor entering an 
inoperative condenser from the said inlet, 
from passing to the air off-take of an oper 
ative condenser through the said connec 
tion, 

4. The combination with a plurality of 
condensers having communicating condens 
ing chambers receiving steam from the same 
inlet and each provided with a separate. 
vacuum breaker responsive to variations of 
the fluid within that condenser, of means for 
preventing condensate entering the condens 
ing chamber of an inoperative condenser 
from the said inlet, from rising above the 
level of the condensate in an operative con 
denser. 

5. The combination with a plurality of 

3. 

condensers having communicating condens 
ing chambers receiving steam from the same 
inlet and provided with a condensate con 
trolled vacuum breaker communicating with 
the said inlet whereby the vacuum breaker 
is subjected to the action of the combined 
condensate within the condensers. 

6. The combination with a plurality of 
condensers having communicating condens 
ing chambers receiving steam from the same 
inlet and provided with a vacuum breaker 
communicating with the said inlet and re 
sponsive to variations of the quantity of 
condensate in the condenser, and provided 
with separate air off-takes for withdrawing 
non-condensable fluids from the condenser, 
of a connection adapted to permit the flow 
of condensate from one condenser to an 
other, and prevent the passage of steam en 
tering an inoperative condenser from the in 
let, to the air off-take of an operative con 
denser through the said connection. 

7. A condenser installation comprising at 
least two jet condensers adapted to operate 
in parallel, independent means for deliver 
ing condensing water to each condenser, and 
independent means for withdrawing air or 
non-condensable vapors from each con 
denser, whereby each condenser may oper 
ate while the other is closed down, and a 
Water sealed passage for establishing com 
munication between the condensers at a point 
below the condensing zone adapted to permit 
condensate to flow from one condenser to an 
other and prevent uncondensed vapors from 
passing through the passage from an in 
operative condenser to the air withdrawing 
means of an operative condenser. 

8. A condenser installation comprising 
two jet condensers, adapted to operate in 
parallel on fluid from the same source, sepa 
rate means for delivering condensing water 
to each condenser, separate means for with 
drawing condensing water and the water of 
condensation from each condenser, separate 
means for removing non-condensable fluids 
from each condenser, a float actuated 
vacuum breaker communicating with the 
said fluid source, and a water sealed pas 
sage between the condensers at a point be 
low the condensing zones whereby the level 
of the condensate is maintained uniform in 
all the condensers. 
In testimony whereof, I have hereunto 

subscribed my name this 5th day of April, 
1916. v 

RAYMOND N. EHRHART. 
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