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To all whom. it may concern:

Be it known that I, Raymoxp N. Enruarr,
a citizen of the United States, and a resident
of Edgewood Park, in the county of Alle-
gheny and State of Pennsylvania, have made
a new and useful Invention in Heat-Con-
serving Apparatus, of which the following
is a specification.

This invention relates to heat conserving
apparatus and has for an object to produce
an_apparatus for comserving the heat in
fluids withdrawn from a condenser.

A further object is to produce a- heat con-
serving apparatus in which a steam. actuated
pump, hereinafter called an ejector, is em-
ployed for withdrawing air and other non-
condensable gases and vapors from a con-
denser; in which the condensate from the
condenser is employed for cooling - and
condensing the fluids discharged by the
ejector, and in which means are provided
for automatically maintaining a supply of

liquid for condensing the fluids discharged -
by the ejector when the supply of condensate.

from the main condenser is insirfficient for
this purpose. :
A further object is to produce an auto-

‘matic device for delivering water from a

storage tank or hot well to the condenser in
order that this water may be cooled and em-
ployed in condensing the fluids discharged
by an ejector, when the supply of steam

‘to the condenser is insufficient to furnish

enough condensate for this purpose.

These and other objects are attained by
means of the apparatus herein described and
illustrated in the drawings accompanying
and forming a part hereof.

In the drawings: Figure 1 is a diagram-
matic view, partly in section, of apparatus
embodying my invention. ,

Fig. 2 is a partial diagrammatic sectional
view and g partial elevation of another em-
bodiment of my invention. :

In the apparatus illustrated as an embodi-
ment of my invention, I have shown an
ejector for withdrawing the air and other
ron-condensable gases and vapors from a
condenser and I have “also disclosed means
by which the condensate withdrawn from
the condenser is employed in condensing and
cooling the fluids discharged by the ejector.
AIn this manner the heat contained in the

fluids discharged from the ejector is given
up to the condensate from the condenser,
which now becomes feed water and thereby
conserves the heat to the best advantage.

Although my invention may equally be em-

ployed 1n any power instal ation, it is espe-
cially adapted for ships, since the maneuver-
ing of a ‘ship sometimes requires the fre-
quent stoppingand starting of the propelling
engines. Under such conditions little or no
exhaust steam is delivered to the condenser
and consequently there is little or no con-

densate with which to condense or cool: the .

fluids discharged from the ejector. The
ejector cannot be shut down as it is necessary
to maintain the vacunm in the condenser
over the short periods during which the en-
gines are not in operation, consequently

some means must be provided for delivering

an auxiliary supply of water to be used in
condensing - the fluids discharged by the
ejector. The apparatus is preferably auto-
matic in order that the engine room crew
may give their full attention to the control
of the engines and other equipment. :

In my invention I have provided a simple
and eflicient device for automatically de-
livering water to the condenser from the hot
well when the supply of condensate from the
condenser becomes too low to condense the
fluids discharged by the ejector. The
auxiliary water is cooled by contact with

the cooling elements in the condenser and is

then employed in the same manner as con-
densate. When the propelling engines: are
again started up the auxilary water is au-
tomatically shut off so that there is no waste
of power or heat.

The apparatus embodying my invention
and illustrated in Fig. 1 comprises a con-

~denser 5, a condensate pump 6 for withdra-
Ing condensate from the condenser, and a.

steam actuated ejector 7 for withdrawing
air from the condenser through a conduit 8.
A hot well 9 is adapted to receive and stores
the condensate” withdrawn from the con-
denser until it is again employed in the
boilers as feed water. - :
Inside of the hot well 9, T have illustrated
a_chamber 10 into which the ejector 7 dis-
charges through a discharge "conduit -11.
The condensate withdrawn from the con-
denser 5 by the condensate pump 6 is also
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discharged into the chamber 10 by a conduit
19. As illustrated, the ejector is adapted to
discharge into this chamber below the level
of the water and in such a manner that the
fluids are efficiently cooled and condensed
and the air liberated to the atmosphere. I
have shown the chamber 10 so arranged
that it overflows directly into a float tank 13,
which is provded with an adjustable outlet
14 to the hot well 9. The outlet 14 may be
adjusted for any rate of discharge by means
of a hand wheel 15.

Near the bottom of the hot well 9 is shown
a discharge valve 16 which is adapted to de-
liver water from the hot well to the upper
part of the condenser 5 by means of a con-
duit 17. The water so delivered is sprayed
over the tubes of the condenser and is then
employed in cooling and condensing the
fluids "discharged by the ejector, when the
supply of condensate is insufficient for this
purpose.

In order that the delivery of fluid from
the conduit 17 be automatic, I have shown
the valve 16 operatively connected to a float
18 in the float chamber 13. In this embodi-
ment of my invention a connecting rod 19
between the float 18 and the valve 16 passes
through the bottom of the float chamber 13
with 2 slidable but substantially water tight
joint.

In operation if the supply of condensate
from the conduit 12 fails, little or no water
will overflow from the chamber 10 into the
float chamber 13. This will cause the level
of the water in the float chamber 13 to fall,
due to the fact that the outlet 14 is open,
allowing the float 18 to fall and to thereby
open the valve 16 and to deliver water from
the hot well to the condenser to be cooled
and then be employed in condensing the
fuids discharged by the ejector 7. The out-
let 14 from the float chamber may be ad-
justed to properly regulate the flow of water
out of the float chamber 13, in accordance
with the general operating conditions of the
installation. It is evident that the appa-
ratus described is entirely automatic after
the outlet 14 has been properly adjusted.

In Fig. 2, T have shown a similar installa-
tion comprising a condenser 20, a condensate
21, an ejector 22 and a hot well 23
arranged as before. Within the shell of the
hot well 23, T have shown an auxiliary cham-
ber 24 for receiving the discharge from the
condensate pump 21 and the ejector 22 in
the same manner as described in connection
with Fig. 1. However, in this embodiment
of my invention the water in the auxiliary
chamber 24 is adapted to overflow directly
into the hot well 23. A valve 25 is employed
to deliver water from the hot well to the
condenser 20 by means of a conduit 26 in
order that it may be employed in condensing
the fluids discharged by the ejector 22 when
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the supply of condensate is insufficient for
this purpose.

In order to control the valve 25 I have
provided, in this embodiment of my inven-
tion, a piston 27 which is connected to the
valve 25 by a stem 28 and is responsive to
variations in fluid pressure, within the work-
ing passages of a turbine 29. The piston 27
operates in a cylinder 30, to which working
fluid from the turbine is delivered through
a conduit 31. An adjustable spring 382 is
adapted to move the piston 27 in opposition
to the pressure of the working fluid and to
force the piston toward the lower extremity
of its travel and to therefore tend to hold
the valve 25 open, so as to deliver water
from the hot well to the condenser to be em-
ployed in condensing the fluids discharged
from the ejector 22. '

In operation the pressure of the motive
fluid in the working passages of the turbine
99 is transmitted to the underside of the
piston 27 by the conduit 31 and is sufficient
to overcome the force of the spring 32 and
to therefore hold the valve 25 shut. In case
the supply of motive fluid to the turbine 29
is shut off or is greatly diminished the sup-
ply of condensate will fail or be insufficient
to condense the fluids discharged from the
condenser. Under such conditions auxiliary
cooling water must be supplied in order to
prevent the fluids discharged  from the
ejector from escaping into the atmosphere.
This is automatically accomplished by the
piston 27 as the shutting off of the motive
fluid to the turbine 29 will cause the pressure
in the working passages of the turbine to
drop and will therefore allow the spring 32
to force down the piston 27 and to thereby
open the valve 25 and deliver an auxiliary
supply of water to the condenser from the
hot well 28. This water is sprayed over the
condenser tubes, is thereby cooled and 1g
then employed in the same manner as con-
densate 1n condensing the fluids discharged
by the ejector 22.

In both embodiments of my invention the
operation of the apparatus is entirely auto-

70

75

80

85

90

100

105

110

matic and depends upon the rate at which -

condensate is delivered from the condenser.
This action is direct in the apparatus illus-
trated in Fig. 1 and indirect in the appara-
tus illustrated in TFig. 2, although the auto-
matic means varies with the supply of con-
densate just the same as in Fig. 1, for the
supply of condensate depends on the supply
of motive fluid to the turbine 29. In both
embodiments of my invention the operation
is entirely automatic and heat is conserved
to the best advantage. . '
While T have described and iltustrated but
two embodiments of my invention, it will be
apparent to those skilled in the art that vari-
ous changes, modifications, additions and
omissions may be made in the apparatus de-
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- scribed and illustrated without departing

10

15

20

25

30

35

40

45

50

55

60

65

from the spirit and scope of the invention,
as set forth by the appended claims.

What I claim is: :

1. In a  heat conserving apparatus, a
prime mover, a condenser, an ejector for re-
moving air and other non-condensable gases
and vapors irom the condenser, means
whereby the condensate from the condenser
is employed in cooling and condensing the
fluids discharged by the ejector and for al-

‘lowing the air to separate therefrom, a hot

well for storing the condensate and liquids
discharged by the ejector, and means di-
rectly communicating with the interior of
the prime mover and responsive to the
amount of motive fluid passing through the
prime mover for automatically delivering
liquid from the hot well to the condenser to
be cooled and employed as condensate when
the supply of condensate is insufficient to
cool and condense the fluids discharged by
the ejector.

2. In a heat conserving apparatus, a
prime mover, a condenser, means for with-
drawing air and other non-condensable gases
and vapors from the condenser, a hot well,
a chamber communicating therewith for re-
ceiving fluids discharged by the withdraw-
ing means, means for delivering condensate
from the condenser to said chamber, and
means directly communicating with the in-
terior of the prime mover and responsive to
variations in the amount of motive fluid
passing through the prime mover for de-
livering an auxiliary supply of liquid to be
employed in place of condensate in cooling
and condensing the fluids discharged by the
withdrawing means. ,

3. In combination in a heat conserving ap-
paratus, a prime mover, a condenser, a hot
well for receiving condensate and other
fluids withdrawn from the condenser and
means responsive to variations in the pres-
sure of motive fluid passing through the
prime mover for controlling the delivery of
liquid from the hot well to the condenser
when the supply of condensate decreases be-
low a predetermined amount.

4, In a heat conserving apparatus, a con-
denser, a hot well, a condensing chamber
contained therein for receiving condensate
and other fluids withdrawn from the con-
denser, means for delivering liquid from the
hot well to the condenser, and a pressure
actuated means responsive to variations in
the pressure of the motive fluid passing
through the prime mover for controlling
said liquid delivering means.

5. In a heat conserving apparatus, a prime
mover, a condenser, a hot well, a chamber
contained therein for receiving condensate
and other fluids withdrawn from the con-
denser, means for delivering liquid from the
hot well to the condenser, and means di-

8‘v

rectly communicating with the interior of
the prime mover and responsive to- varia-
tions in the amount of motive fluid passing
through the prime mover for controlling
said means. ’ .

6. In a heat conserving apparatus, a con-
denser, an ejector for removing air and other
non-condensable gases and vapors from the
condenser, 2 hot well, a condensing chamber
communicating with the hot well for receiv-
ing fluids discharged by the ejector, and for
receiving condensate withdrawn from the
condenser employed in cooling and condens- -
ing said fluids, means for supplying an aux-
iliary supply of liquid from the hot well for
cooling and condensing the fluids discharged
by the ejector when the supply of condensate
is insufficient for this purpose, and a pres-
sure actuated means responsive to- varia-
tions in the pressure of the motive fluid
passing through the prime mover for con-
trolling said auxiliary supply means. =

7. In a heat conserving apparatus, a prime
mover, a condenser, an ejector for removing
air and other non-condensable gases and
vapors from the condenser, a hot well for
receiving fluids discharged by the ejector
and condensate withdrawn from the con-
denser, said condensate being employed in
cooling and condensing said fluids, means
for supplying an auxiliary supply of liquid
from the hot well for cooling and condens-
ing the fluids discharged by the ejector when
the supply of condensate is insufficient for
this purpose, and means directly communi- 100
cating with the interior of the prime mover
and responsive to variations in the supply
of motive fluid to said prime mover for con-
trolling the auxiliary fluid supplying means.

8. In a heat conserving apparatus, a prime 105
mover, a condenser serving the prime mover,
an ejector for withdrawing non-condensable
gases and vapors from the condenser, means
receiving condensate from the condenser
for condensing the fluids discharged from 110
the ejector, and means responsive to fluid
pressure in a working passage of the prime
mover for delivering liquid from the ‘con-
densate receiving means to the condenser to
be employed in condensing the condensable 115
vapors discharged by the ejector. .

9. In a heat conserving apparatus, a prime
mover, a condenser serving the prime mover,
an ejector for withdrawing non-condensable
gases and vapors from the condenser, means 120
for condensing condensable vapors dis-
charged by the ejector and receiving con-
densing fluid from the condenser, and regu-
lable means responsive to fluid pressure in
the prime mover for delivering fluid to the 125
condenser to be employed in condensing the
condensable vapors discharged by the ejec-
tor. :

10. In a power developing system, a prime
mover, a condenser receiving motive fluid 130
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exhausted therefrom, an ejector for with-
drawing non-condensable gases and vapors
from the condenser; a hot well into which the
ejector discharges; means for delivering con-
densate from the condenser to the hof well
in such a manner as to condense condensa-

ble vapors discharged by the ejector, a valve

for controlling the flow of condensate from
the hot well to the condenser, means respon-
sive to the pressure of motive fluid in the
prime mover for controlling said valve, and
means for opposing the pressure of the mo-
tive fluid on said pressure responsive means.

11. In a power developing system, a prime
mover, a cohdenser receiving motive fluid
exhausted therefrom, an ejector for with-
drawing non-condensable. gases and vapors
from the condenser, a hot well inte which
the ejector discharges, means for delivering

1,390,516

condensate from the condenser to the hot
well in such a manner as to condense con-
densable vapors discharged by the ejector, a
valve for controlling the flow of condensate
from the hot well to the condenser, means
responsive to the pressure of motive fluid in
the prime mover for controlling said valve,
means for opposing the pressure of the mo-
tive fluid on said pressure responsive means,

and means for varying the force of the op-

posing means. .

In testimony whereof, I have hereunto
subscribed my name this 3rd day of May,
1917. '

"RAYMOND N. EHRHART.
‘Witnesses:

C. W. McGaere,
C. LOEWENTHAL.
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