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UNITED STATES PATENT OFFICE,

LOUIS R. ALBERGER, OF NEW YORK, N. Y., ASSIGNOR T0 ALBERGER CONDENSER COMPANY,
OF NEW YORK, N. Y., A CORPORATION OF NEW YORK.

SURFACE CONDENSER,

No. 868,388.

Speciﬁca,ti:on of Letters Patent.

Patented Oct. 15, 1907.

Application filed February 15,1904, Serial No, 193,510,

To all whom it may concern:
Be 1t known that I, Louis R. ALBERGER, & citizen of

the United States of America, and a resident of the city,

county, and State of New York, have invented certain
new and useful Improvements in Surtace Condensers,
of which the following is a spectfication.

This invention relates to certain Improvements in the
condensation ol exhaust steam from engines and other
steam motors, and more particularly to that class of ap-
paratus known as surface condensers, in which the con-

densation is produced by the contact of the exhaust |

steam with metallic surfaces cooled by the water, and
in which a vacuum is maintained by & vacuum or air
pump; and 1t relates moreover to that subdivision .of
the general class of surface condensers, wherein the con-
denser is arranged to obtain a balanced column effect

upon the circulating water passing through the con- |
~denser and its tubes, there being a circulating pump, |

an ascending column of cooling water, and a descend-
Ing column of heated water, so that the actual work of
the pump is greatly minimized, and economy in the op-
eration subserved. |

Heretofore 1t has generally been found desirable in
using swrface condensers in which a circulating pump
draws the cooling water from a source of supply, and
discharges it through the condenser, to submerge the
lower end of the pipe that receives the heated water
atter its passage through the condenser in a hot well or
discharge conduit whose level is the same or nearly the
same as that of the cold well of the cold water supply,
in order that a balanced column effect may be pro-

“duced upon the circulating water passing through the

condenser tubes, by which the descending column of
water assists the ascending column of water, and the
actual werk exerted by the circulating pump is then
only that due to the friction caused by the flow of the

water through the piping and tubes of the condenser,.
and the energy required to put the water in motion. |

Aside from the economical feature of this method,
the fact that a limited change in the levels of the

hot and cold wells does not change the load upon

the pump, makes the arrangement especially advanta-
geous where there is a fluctuation in these levels, such
as 1s caused by tides, freshets, or otherwise. This is
pre¢minently so when centrifugal or turbine pumps are
used to produce the circulation of the water, besides
they operate to best advantage and with least attention
under constant load. |

There is a Iimit, however, to the extent to which the
balanced column effect may be employed, which limit
is determined by the height of the descending column
of heated water from the condenser. The cooler this
water and the greater the atmospheric pressure, the
greater the length of the column or the height from
which 1t may descend, and vice versa. Frequently in

¥

practice, on account of the overloads on the engines or
turbines exhausting into the condenser, at, which times
steam greatly in excess of the normal amount may be
condensed, or by reason of a partial stoppage of the flow
of water by debris, it results that the discharging water,
or the descending column, is heated to an abnormally
high degree; and for this reason it becomes desirable
for safe and unimpaired operation to have the descend-
Ing column no longer than that which will insure it
against breaking or separating on account of vaporiza-
tion of the heated water ; for if the descending column
1s too long vertically, or if the water be too highly heat-
ad for the vertical distance it has to fall, vaporization
would take place on account of the vacuum, and the
balanced column would be broken and the action im-
palred. | -

There are situations, however, where the water levels
in’ the cold and hot wells are so far below a desirable
location for the condenser, or where the temperature
of the water in the d escending column is so warni, or
the atmospheric pressure on account of altitude is so

light, that it is not practical to rely wholly upon the

balanced column action, and consequently a certain
excess of work must be performed by the circulating
pump.  Thissituation or condition, which oceurs often,
is attempted to be met by various expedients. One
way of doing it consists in placing the hot well, or the
body of the water constituting the hot well, into which
the descending column of water descends after it leaves
the condenser, at such a level above that of the cold
water supply that said descending column will maintain
1tself under the height and atmospheric pressure, and

- will retain its integrity as an aqueous current, and not

allow the water to vaporize on account of its heat,

“under the vacuum formed. The objection to this

method, however, is that any fluctuation in the level
of the source of supply, or cold well, until said level of
the cold well rises to that of the hot. well level, will put a
varying load upon the pump, and require either constant
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attentlon or an automatic regulation of the circulating 95

pump to obtaln a constant flow of water. This latter
1s an extremely difficult thing to secure with a centrif-
ugal pump, and it is not practicable with a centrifugal
pump running at comstant speed, which is desirable
when the pump is driven by an electric motor.

The ogiect, therefore, of the present invention is to
provide a means or mechanism by which the balanced
column action may be utilized to considerable extent,
and at the same time maintain a constant load upon the

100

circulating pump under fluctuations of the level of the 105

water in the cold well. This I accomplish by sub-
merging the lower end of the d escending column of
water in a hot well located so that the level of the water
1n said hot well will be practially the same as that of

| the water in the cold well, and by providing in addition 110
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to this a resistance to the downward flow of the current
of water in the descending columm. This resistance
may be made in many different ways, either by em-
ploying a restricted pipe for the descending colummn, or
one having a restricted portion, or interposing in the
pipe a valve adjustable by hand, or by employing an
automatic valve loaded by a Wewht or other means.
The restricted pipe or other device by reducing the
yvacuum in it has the effect of shortening the height of

the descending column of water so that the latter will

not break and destroy the action under the existing
height, temperature of water and pressure of atmos-
phere; or, to put it another way, the employment of a
resistance means at some suitable point in the descend-
ing column of water, whichever form of resistance
means may be used, haa the effect of increasing the
pressure at the top of c:ald column to some small amount,
whereby the water is saved from vaporization and a
discontinuity of the column is prevented. The main-
tenance of continuity in this column 1s & most 1mportant
desideratum, it being of the highest value to keep the
column unbroken, for should it break, the whole sys-

“tem would be deranged and the condenser would be
liable to be thrown out of action, or its function serl-

ously disturbed.

It may here be remarked that generally the two
wells, that is to say, the cold well from which the sup-
ply of circulating water is taken and the hot well into
which it is discharged, are both a part of or connect
with the same body of water, as for instance, a river,

pond, or the sea, and hence the levels of both are vir-
tually the same and subject to the same fluctuations.

The levels being therefore practically the same, and
when one fluctuates the other fluctuating similarly, 1t
‘s evident that with the ascending and descending wa-
ter columns there is a water system which. is balanced
statically or equlhblated. In speaking of hot and
cold wells in connection with the present invention I
have been employing terms well known in the art, but
it is evident that cages may arise where the wells are
omitied and where the supply and discharge pipes ex-
tend directly into the river, pond or other body of wa-
tor, in which case there is merely a submergence or
water-sealing of the endsof these pipes without the utili-
sation of wells separate from but communicating with
some main body of water, and my Invention covers
broadly all these modifications in the connection of the

water columns with the W‘Lt@l‘ﬁﬁppl}f and the water

body 1nto which discharge is made. Furthermore, in

eases where distinet wells are used, or distinet quanti-

ties of supply and discharge water, and where pipes
connect them with a main body of water, the flow of the
water through the pipe from the hot well to the main
body is retarded by the friction in the pipe, and the re-
sult is that the water in the hot well may rise slwht]y
higher than the level of the water in the cold well,

which case there is a slight difference of levels, thus ac-
counted for, but both levels are subject to the same
Auctuation and are practically the same or would be
were it not for the circumstance explained.
foregoing it will be understood that the water supply
may be an ordinary cold well, or the main body of wa-

ter in the river or pond; and that the hot well, or dis-

charge body of water, or discharge as I sometimes call
it, may be the usual hot well, or the main body of water

form of resistance valve.

I'rom the-
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in the viver, or any other means for recelving the heated
water from the heated column.

In the annexed drawing illustrating one example of
my present invention or one specimen of means for car-
rving the same into practical effect, Figure 1 18 a ver-
tical, sectional view of a surface cnndensu constructed
in accordance with my invention, the relative arrange-
ment of the various parts being clearly indicated. 1g.
2 is a detail view of a portion of the pipe conveying the
descending water-column, which pipe is restricted in
size. Tig. 3'is a detail view showing the pipe for the
descending water-column provided with a resistance to
the flow in the shape of a gate valve, which valve may
be at any point on the pipe, as, for example, on its
lower end. Tig. 4 is a sectional side view of a different
Tg. 5 is a plan view of the
ganie. - / |
 Like charactersof reference denote like parts thr ouﬂh-
out all the different figures of the drawing.

1 designates the shell of one form of the condenser,
offered here only. by way of example to illustrate the
invention. Exhaust steam enters at the top through
the inlet opening 9; and the water resulting from the
condensation of the exhaust steam falls downward by
gravity through the opening 10, where a conmnection 18
made with a wet vacuum pump, or to a condense water
pump and dry vacuum pump. Within the shell 1 are

the cooling tubes arranged in nests as 11, 12 and 13, so

that the water may pass several times from one end of
the condenser to the other, each pass being made
through a separate nest of tubes. The circulating wa-
ter rcaches the condenser through the water inlet 14
near the bottom of the shell 1, to which inlet 14 1s at-
tached the water supply pipe 2
trifugal or turbine pump 3. 4 designates a suction pipe
extending vertically from the cold well 5 to the pump
3. Thus it will be seen that the circulating pump 3

when actuated delivers water to the cooling tubes, the

delivery being made at or near the bottom of the con-
denser, and that the pipes 2 and 4 convey an ascending
column of cold water from the cold well to the con-
denser. |

The cooling water which enters the condenser thr ou0]1~

inlet 14 first enters the chamber 15 from which it passes
through the lower nest of tubes 13 to the chamber 17 at
the other end of the condenser. From the chamber 17
it flows through the middle nest of tubes 12 to the
chamber 16, and from chamber 16 the cooling water
passes through the upper nest of tubes 11 to the cham-
ber 18, from which it has exif through the eduction
opening 19. Attached to this opening 19 is a vertical
nipe 6 which leads downward into the hot well 7. The
levels of the water in"the cold well 5 and hot well 7
vary very little normally and may be treated as re-
maining practically the same. It will be maniiest that
the circulating water reaches the condenser at the bot-
tom thereof in an ascending column that {lows upward

from the cold well through suitable piping 1n W’hi(’]l.
the circulating pump is situated, and that after passing:

haclk and forth through the nests of tubes exposed to
the exbhaust steam it leaves the condenser at the top
thereof through suitable piping in a descending column,
which passes downward from the top of the condenser
to the hot well.

" In Fig. 1 the pipe 6 throﬁgh which the descending

leading {10111 the cen-
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Cojumn of water flows is provided at a suitable point | & resistance to the flow, and a centrifugal or turbine pump

with an automatic valve 8. "This valve is shown in de-
tatl 1 Figs. 4 and 5, and it consists of a pivoted plate
20 provided wwith an arm 21, having a welght 22, The
plate 20 offers a resistance to the flow of water through
the pipe 6, as it is an obstruction or obstacle in the
path of the water, the degree of resistance depending
upon the angle of the plate, and the extent to which
1t closes the passage through the pipe, it being noted
that the position of the plate is automatically con-
trolled by the action of the water against it, and by the

weighted arm. |
The resistance to the flow of water in the descending

column may be effected in a multiplicity of different
ways. The automatic valve is one device; another
device is to make the lower half 23 of the pipe that cax-
ries the descending column less in diameter than the
other half, so that the restricted portion of the pipe will
delay the flow. This is indicated in Fig. 2. In Ifig.
3 still another means is shown tor accomplishing the
same result, the same consisting of a gate valve 24 ad-
Jjustable by hand. If desired, the pipe that carries
the descending column may be caused to make a num.
ber of more or less abrupt turns, or the water channel
may be split up into a plurality of passages, and various
other means may be devised for restricting or retarding
the flow. Thus it will be seen that by interposing in
the length of the pipe that carries the descending col-
umn of water some device which will offer a resistance
to the flow of the water, or by changing the construction

~orarrangement of the pipe so as to effectuate the same

result, it becomes possible to utilize the balanced -col-
umn action to a considerable extent by - preventing
vaporization, and this even though the vertical height
of the descending column is very long.

Having thus described my invention, what I claim

as new and desire to secure by Letters Patent, is:—

1. The combination with a surface condenser located
above the level of the water sapply, of a pump circulating
cooling water through a Dalanced water system comprising
essentially the condenser, means containing a column of cold
water ascending to the cnridenser, and means containing a
column of heated water flowing away from the condenser,
the ascending column being taken by the pump from the
water supply and the descending column delivering into 2
discharee 'IJody of water, hoth said supply and discharge

water being on substantially the same level, which level is

subject to fluctuation, and the said means containing the
column of heated water being provided with a resistance

to the flow.

2. The combination with a1 surface condenser located

above the level of the water supply, of a pump operating
under o lead, which is unchanged by fluctuation in the
water level, said pump circulating cocling water through
a balanced water system comprising essentially the con-

denser, means containing a column of cold water taken by

the pump from the supply, and means containing a column
of heatéd water flowing away from the condenser and (le-
livering into -a discharge body of water, said latter means
containing the column of heated water being provided with
a resistance to the flow, and both the supply and discharge
hodies of water leing on substantially the same level,
which level is subject to fluetuation.

5. The combination with a surface condenser loecated
above the levels of the water supply and the discharge,
which levels are practically the same and subject to prac-
tically the same fluctuation, of a balanced water system
comprising essentially the condenser, means containing an
ascending column of cold water flowing to the condenser
and means containing a descending column of heated water

from the condenser, said latter means being provided with i

operating under a load whiclh is unchanged by the fluctua-
tion in the water level and civculating cooling water

through the system. .
4. The combination with a surface condenser located

above the levels of the supply water and discharge water,

‘both levels Dheing practically the same and subject to the

same ifluctustion, of a centrifugal pump circulating water
through an equilibrated system comprising essentially the
condenser, means containing an ascending column of cold

water to the condenser, means containing a descending
-column of heated water from the condenser, said means -
| antalinillg* the descending column being provided with a

resistance to the flow consisting
vacuum in the latter. .
9. The combination with a surface condenser loecated
ahove the levels of the supply water and discharge water,

both of said levels being practically the same and subject

of means reducing the

to the same fluctuation, of a centrify gal pump circulating

water through a balanced system comprising essentially
the condenser, means containing an ascending column of
cool water to the condenser, means containing a descend-

~ing celumn of heated swater from the condenser, said latter

neans containing the descending column being provided
with a resistence to the flow consisting of a valve,

G. The combination with a surface condenser located
above the level of the water supply, of a balanced water
sysiem comprising ¢ssentially the condenser, means con-
taining a column of cool water ascending to the condenser,
means containing a column of . heated water descending
from the condenser, hot and cold wells on substantially
the same level which is subject to fluctuation, a centrifugal
pump operating under a load which is unchanged by the
flnctuations in the water level for circulating the cooling
water from the supply through the system, and resistanca
means for preventing vaporization in the descending
column of water, -

7. The combination with a surfaice condenser located
above the level of the water supply, consisting essentially
of a shell containing g plurality of nests or groups . of
tubes for the cooling water, of a balanced water system
consisting essentially of the condenser tubes, means con-
taining a column of cold water flowing upward to the con-
denser, and means containing a column of heated water
descending from the condenser, a centrifugal pump oper-

ating under a constant load and circulating water through

the system, and a resistance in the flow of the descending
column to prevent vaporization. |

8. The combination with a surtace condenser -located
above the level of the water supply, of an equilibrated
water system consisting of the condenser, means con-

taining an ascending column of water flowing thereto,

means containing & descending column of water flowing
therefrom, forcing means tfor circulating the cooling
water through the system, a water supply from which the
ascending column rises, g discharge Dbody of water ‘into
which the descending column falls, both supply and dis-
charge Deing on substantially the same level which is

subject to fluctuation, and means in the length of the

descending column to prevent vaporization. -

9. The combination with 1 surface condenser located
above the levels of the supply water and the discharge
water, which levels are practically the same and subject
to practically the same fluctuation, of wn equilibrated
water system consisting essentially of the condenser, means
containing a column of cool water flowing from the water
supply, means containing a column of heated water flowing
to discharge water, a circulating pump for the cooling
water which operates under g constant load, that is
unaffected by the fluctuations in the water level, and
means for preveanting vaporization in the descending
column of water. | |

10, The combination® with a surface condenser located

above the levels of the water supply and the discharge,
both levels Deing practically the same and subjeect to
the same fluctuation, of a centrifugal or turbine pump
circulating cooling water through the condenser, means

- contalning an ascending column of cool water to the con-

denser, means containing a descending column of heated
water from the condenser, and resistance means for pre-
venting vaporization in the descending column of water,
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11. The combination with a surface condenser ecmploying
circulating water so warm as to preclude the use of an
ordinary balanced system under the existing conditions of
height, of means for obtaining the benefit of an equilibrated

system, consisting of supply and discharge Dodies on |

virtually the same level which is a fluctuating one and
below the surface condenser, a circulating pump operating
under a load, unchanged by the fluctuation of level, means
containing an ascending column of cool water, means
containing a descending- column of heated water, sald lat-
ter means containing the descending column being pro-
vided with a resistance to the flow.

192. The combination with a swrface condenser employ-,
ing cireulating water.so warm as to preclude the use of a
balanced system under the existing conditions of height,
of means for obtaining the benefit of an equilibrated sys-
tem, consisting of a centrifugal or turbine pump operating
under a constant load for circulating the cooling water,
means containing a column. of cool water, a water supply.
from which it flows, means containing a column of heated
water, a discharge into which it discharges, the two col-
umns statieally balancing each other, a resistance to the
flow of the water in the heated column, and- said supply
and discharge bodies of water having substantially the
same level below the condenser and subject to the same
fluctuation. - |

12 The combination with a surface condenser Joeated

above the level of the water supply, of an equilibrated
water system consisting essentially of a condenser, means
containing an ascending column of water to the bottom
of the condenser, means conlaining a descending column

of wateir from the top of the condenser, 2 pump for -the

cireculation of the water, a cold well from which the as--
“cending column rises, a hot well into which the de-
scending column flows, and means in the length of the

descending column to prevent vaporization.
14. The combination with a surface condenser located

above the level of the water supply, of a pump circulating

40

cooling water through a balanced water system comprising

egsentially the condenser, means containing a column of

cold water to the bottom of the condenser, means ¢on-

taining a column of heated water from the top of the.
condenser, said latter means being provided with a re-

sistance to the flow, supply and discharge wells having

{he same water level which is subject to the same fluctua-

tion. .
15. The combination with a surface condenser located

ahove the level of the water supply, of a centrifugal or

turbine pump cirveulating cooling water therein, a balanced
water system comprising essentially the condenser, means

containing an ascending column of cold water to the
lower part of the condenser, means containing a descending
column of heated water from the upp_ef part of the
condenser, said means containing the descending column.
having a flow resistance, and supply and discharge bodies.
of water on virtually the same level which is subject to

the same fluctuation. |
Signed at New York this 4th day of February 1904.
K LOUIS R.: ALBERGIZR.

Witnesses :
JOHN II. HAZELTON,
A. E. SAMUELS. ..
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