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LOUIS R. ALBERGER, OF GREENWICH, CONNECTICUT, ASSIGNOR TO
ALBERGER CONDENSER COMPANY, OF NEW YORK, N. Y., A COR-

PORATION OF NEW YORK.

CONDENSER BY STEM.

 SPECIFICATION forming part of Letters Patent l”‘ifo. ’?@0,018, dated January 17, 1805.
Application filed Wovember 28, 1902, Serial Fo. 133,850,

To «ll whony it vy coneeri:

Be it known that I, Louis R. ALBERGER, &
citizen of the United States of America, and
a resident of Greenwich, county of Fair feld,
and State of ()DIlHBCtICUL have invented cer-
tain new and useful Improvements in Con-
denser Systems, of which the following 1s a
specification. .

My invention relates to a condenser system
of the particular class employing an elevated
or barometric jet or similar condenser wherein

the flow of water or other liquid or fluid to
the condenser is assisted by the vacuum and

wherein the water or other.fluid after per-

forming its work ot condensation of steam or

other vapor is disposed of by gravity throug h
a tail-pipe to the hot-well.

Althou ﬂ"h in the description the ter ms - wa-
ter” and ““steam” are employed, 1t w] 111 be
understood that the invention is applicable
for use with other liquids than water and other
vapors than steam.

My principal object is to provide a simple

and effective means of forcing the water the
total required height nto the condenser o
enable the apparatus to promptly start up
without the aid of a vacuum and then be read-
ily adjusted to operate under normal condi-
tions aided by the vacunm, all without chang-
ine the c;pwd of the pumping means, except,
of course, that the speed of the motor may be
varied to suit changes of suction-lift, due to
rise or fall of the level of the water-supply
or on account of changes in temperature ot
the water from one season to t the othw or for
various other causes. |
Another objectis that of enabling centrifu-
gal or like pumps to be successtully employed
with this class of condensers to au_pply the cir-
culating water.
The invention consists, ewentmll\“ in the

combination, with a condenser, of a plurality !

s operated 1n
1e start, also
in a plarality of centrifugal pumping mem-
hers operated in series relation to each other
at the start and afterward in multiple relation

of cemumgcﬂ puUMpPIng memba

“during the normal operation—tliat 1s to say,

P —r— — . TR ——

Hmt n Llw 1113L 111%111(,@ One tahe@, mc*bmu
from the water -supply and discharges into the
suction of the other, the latter discharging
into the condenser: but afterward when a
vacuum is formed in the condenser a simple
adjustment causes each centrifugal member
to take suction directly from the water-sup-
ply and discharge independently into the con-
denser under the benefici:
um: and the invention al
fold details and peculiarities in the construe-
t1o1, Lomhllmtlon and arrangement of the va
rious parts, aubahultmllg as will mlmmnmlml
mMore Ju]l'; described and claimed.

In the accompanying drawings, illlustrating

my invention, Figure 1 is a fr (mt elevation ot,

condenser system having
two centrifugal pumps arranged in connection
therewith. Fig. 2 1s a 'pau't'ietl elevational
view showing a moditication in the arrange-
ment of the means of conveying the water to
the condensing-chamber, said modified means
111{;111(11110 an Mu ated tank.

my presentimproved

Pay ts in ‘le <hl munt l"‘1<mzu-,

In the drawings L hm*ulglm sated one form
of barometric condenau for explanatory pur-
poses merely and in order to illustrate the
practical application of my present tmprove-
ments. In this {'“s:.guuplv 1 denotes the main
mndenwl-«dwnlru.. 9. its conical lower end;

3, the tail-pipe leading from the lower end ‘2’ |

oj the condenser and terminating in the hot-
well 6, which has an overflow-pipe 7; 4, the
steam-pipe entering oneside of the contlu’hm-
chamber 1; 5, the L,Undmauw water pipe, also
entering Lho concenser ~chamber 1, through
which pipe the water is forced by pumping
means from a suitable source of supply—as,
for example, the tank 8, from*which the water
is withdrawn by pipe J In the present ex-
ample of my invention the condensing-water
is to be lifted through said condensing-water
pipe.d by nu ans of centrifugal or like pumps,
of which I have 11111%1{1&*‘-{1 two In the draw-
ings at 10 and 11.  Should an alr ov vacuum

al a1d of the vacu-
S0 comprises manil-
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vacuum when it 1s formed

“explained.
culties and avoid these objections to the use

both mounted on one shaft and driven by an

2.

to from the top of the condenser, as shown.
Attempts have heretofore been made to use
centrifugal pumps with elevated condensers:
but they have not been successful because of
serious dificulties which were found to attend
such use. If, for instance, the centrifugal is
speeded so as to deliver the water to a point
where it will be within the assistance of the
vacuum, the vacuum must necessarily be ob-
tained before this can be accomplished. In
practice 1t is not found desirable or feasible
to produce the vacuum before water is de-
livered into the condenser. Consequently it
has been found necessary to provide means to
temporarily speed up the centrifugal, forcing
the water up and into the condenser mthout
the assistance of the vacuum. This latter op-
eration 1s, however, difficult with engine-
driven centrifugal pumps on account of the
oreatly-increased speed that is required, and
1t 1s 1mpracticable with centrifugal pumps
driven by electric motors, on account of the
extremely complicated and ineflicient means
that must be adopted to so greatly increase
the speed of the electric motor above its nor-
mal working speed. The only reliable method
heretofore known consists in running the cen-
trifugal pump at all times at a speed that
would deliver the water the full height of the
condenser, whether there is a vacuum or not.
and without deriving any assistance from the
This 1s obviously
a very uneconomical method, as hereinafter
In order to overcome these diffi-

of centrifugal pumps and provide a way in
which this kind of pump may be successfully
employed with condensers, I have devised my
improvements. T employ two or
more centrifugal or like pumps, which are
elther separate machines or are preferably

engine or other motor. KExamples of ,these

machines are shown in the drawings at 10 and
11.
of supply 8 and discharge it directly into the
condenser through the condensmo water pipe
5. They operate in series at thl? comimence-
ment of the working of the apparatus, and
when so operating one centrifugal so assists
the other that they can readily dlscharo‘e the
water to the entire height. The speed of the
centrifugal pumps may be so fixed that when
operating normally in a multiple relation to
each other they will discharge an amount of
water sufficient to maintain a vacuum in ex-
cess of that corresponding to the aid they re-
celve under the greatest overload of exhaust—
steam. 1f the assistance decided upon is, say,
ifteen feet, then there should be a Watel-—
supply su Tcient to produce with the maxi-
mum guantity of steam a vacuum of about
twenty inches. It i1s evident that a higher
vacuum will cause a greater flow of water

than 1s needed and an overload of steam will

They cdraw their water from a source-

780,018

cause a fall in vacuum, but never to q Sut-

ficient extent to lose the vacuum.

The pump 10 has a suction-inlet 21, pro-
vided with a gate-valve 16, and it also has a
discharge-outlet 23, provided with a check-
valvel3. "The pump 11 hasa suction-inlet 22,

provided with a gate-valve 17, and it also has

a discharge-outlet 24. The discharge-pipes
23 and 24 both deliver into the condensing-
water pipe 5, and the suction-pipes 21 and 22
are preferably, though not necessarily, both
connectecd with the supply-pipe 9. The latter
pipe has a check-valve 12 placed at a point
between the two suctions. Under one aspect
in -which the relative positions of the two

7-0

75

30

suctions may be viewed 1t will be seen that |

the suction 22 connects with the suction 21,
there being the check-valve 12 between them.

14 denotes a pipe running from the dis-
charge 23 of pump 10 to the suction 22 of
pump 11, through which pipe the water dis-
charged from pump 10 may be carried to the
suction of pump 11, said pipe having a gate-
valve 15, which may be opened to allow the
flow of water through the pipe or closed to
prevent it.

Upon first starting up the ‘lppamtuq of my
present Implovements the gate-valves 16, 17,
and 15 will be opened, while the checl{-—valves
12 and 13 will be allowed to remain closed.
The centrifugal pumps may be started simul-
taneously or separately after priming -by
well-known means. When they are in oper-
ation, the pump 10 will discharge the water
which it lifts from the supply S into the suec-
tion 22 of pump 11, through the pipe 14, ‘and
past the gate-valve 15.
1s assisted in this way by having its supply
furnished by the pump 10, 1t will be evident
that sald pump 11 will discharge 1nto con-
densing-water pipe b to the full height of the
concenser. - This 1s the more readily under-
stood when it is considered that each cen-
trifugal pump 1s proportioned and speeded to
discharge at a height of twenty-three feet.
Consequently when they are running in se-
ries their combined efforts will be equal to
twice twenty-three feet, or forty-six feet; but
the height of the injection-opening into the
sicdle of the condensing-chamber 1, where the
end of the pipe 5 delivers into said chamber,
1s only thirty-eight feet. Consequently the
machines so operated are fully capable for
the work to be performed. Assoonasa vacu-
um is formed 1n the condenser, either from
the inductive action of the falling of water
or by the starting up of the vacuum-pump,
the flow of the water 1s assisted, and as soon

" as the vacuum reaches a point where i1t will

assist, to the extent of fifteen feet the gate-
valve 15 1n the plpe 14, that connects th(, clis-
charge of the first eentrltuml with the suc-
tion of the second, may be closed. Tt may be
here stated that the vacuum can ordinarily be
depended upon to assist to an amount equiva-

Asthe latter pump 11
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lent to fifteen feet of head, or about one-third
of the total head through which the water 1s
The closing of the gate-valve 15 will
causc the check-valve 13 to open to allow the
water dischm ﬂ'inﬂ' f1 om tho c,entrifucv'.;ll 1’}{,11’1"11’]

the Lozldel’lalnu watel 1)111@ 5. At the ame

time checlk- Vfﬂvu 12 opéns and allows Lhe cen-

trifugal pump 11 to obtain its own supply of
water from the water-supply, which water 1t

-~ dischargesdirectly into the condenser through
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cation of the water-su pply, and the

towers when the latter are used. _
enser by running the

of any more power,

the condensing-water pipe 5.
coal pumps now operating in multiple are as-
sisted by the vacuum to deliver to the con-
denser against their normal working head of
twenty-three feet.

Obviously the assistance
of the vacuum may be more or less than lifteen
feet, and the normal head may be more or less
than twenty-three feet, and the starting-head
may be more or less than thirty-eight feet, ac-
cording to the conditions of operation, the lo-
size of the
condenser, these figures having been selected
simply for tho purposes of descuptlon in of-
fering an illustration of one example of the

1nvention.

A feature worthy of note is that either of

the centrifugal pumps can be thrown out of

service by closing the gate-valve on 1ts suction-
pipe or discharge-pipe, or both. Of course
if there are two pumps and one is closed down
the amount of water discharged will be re-
ducec
may be used to pump water for other pur-
poses—as, Tor instance, to lift the heated water
from the hot-well and

If after

starting up the cond _
pamps in series it 1s foundthat the amount ol

exhaust-steam is not sufhicient to call for over

one-halt the total quantity of water, then one

of the centrifugal pumps can be shut down by

stopping its motor if 1t is individually oper-
ated or by closing the water-supply pipe lead-
ing to it if it is on the same shaft with the
other machine, and 1if 1t afterward becomes

“necessary to start up the additional pump it

can be done by simply opening the valve con-
trolling its water-supply. If, however, 1t
should be considered ob_]ocmmmb]u to have a
oreater Hlow of water than is absolutely neces-

'S.fu v to pelfmm the work when such in-

ue to the increased aid of the
ithout requiring the exertion
then I propose to make
an opening to the atmosphere somewhere 1n
the length of the passage leading from the
pump to the condenser, so that the water may
be exposed to atmospheric pressure.
way of doing this is to provide an intermedi-
ate tank or pipe, or its equivalent, from which
the condenser can draw the water by the vacu-
um and into wt

creased flow 1s ¢
vacuum and wi

centrifugal pumping apparatus being at such

charged by
Both centrifu-

“the v

the water in the tank.

d one-half, or the pump that is not needed |
vacuum 1s just fifteen

deliver it to cooling-

the water would be t

One |

1ich the centrifugal pumping
apparatus can discharge, the discharge of such |

I

an elevation that under the normal working
the vacuum will be required to aid at least to

an extent equal to a certain definite head—

say fifteen feet. The centrifugal wil

discharge under a constant working head a
constant quantity of water whatever dm_gru,,

of vacuum there may be in the condenser in
excess of that equal to Gifteen fect.

In Fig. 2 I show a tank 25, into the side of
which at a suitable point tl‘l@ water 18 dis-
the pipe 26, which performs the
as the pipe 5 in Kig. 1. A con-

same function

densing-water pipe 27 leads from a point near
Pll i

the bottom of tank 25 upwardly and enters

the outside of condensing-chamber 1

manner as the pipe 5 enters said ch a,mb 1IN
Hig. 1. Thesidesof the tank 25 may be extend-

ed above the point of entrance of the water to

the condenser, for a purpose to be presently
explained. In this modification in Fig. 2,
therefore, the water 1s dischareed into a t:ll.l]_x
and then into the condenser. The only essen-

tial difference between it and the formin Kig. -

1 is that at the point 1n the discharge-pipe
where the assistance of the vacuum becomes
zero and the pressure 1s equal to that of the
atmosphere a tank 1s placed which is open to
the atmosphere. The object 1s to render the
head. upon
amount and not subject to the var mtz(m% of
racuum, the effect of the variation of the
vacuum 1_}61.1'.1;; to raise or lower the level of
For instance, when

the assistance of the
feet the water-level 1n the tank would be at
the point where the water enters from the
centrifueal pump-—that 1s to say, where the
pipe 26 dischargesinto the tank 25. - Whenthe
assistance of the vacuum is twenty feet, €
level of the water would be lLive 1
this discharge-point, and when the assistance

1n lilu:* |

the centrifueal pump a fixed -

-

feat below

| then -

75

QO

95

100

~le I.Z :

TO

of the vacuum is twenty-five feet the level of

ten feet below said dis-
charge-point, this rise and fall of

the water-
level serving to regulate the tlow s

___________ nd to main-
taln 1t at practies ll” a constant ammuﬂ
order to start up mthout the atd of
um, I extend tl
pipe 27 enters the condenser 1, so that when
the centrifugal
force the
into the com]un%m

In order that wh
erated to continue to discharge t
ing-water to the condenser, under
ance of the vacuum, the other
used to 1ift ‘a‘.""":,tu for other purposes,
shown 1n Fig. 1 a bt.:m(,h pipe 31 (,omwc,tml
with the d 1&@11.—11% -pive 23 of pump 10, which
pipe 31 may run to a woling tower, tank, or
other place where the water 1s to be deliv-
ered. Pipe 31 is provided with a gate-va
32. Also I provide the conc

1o one nump 1s being op-
16 condens-
the assist-

In
the vacu-
1¢ sides of the open tank up-
Ward to & point above the pomt where the

pumps, operating in series,
vater {o tl' .;LB h(* f‘rht it will flow

pump may be
1 have

lve
ensing - water

L1

L1

5

5

Q

pipe 5 with a gate-valve 30, situated a short 130
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the condensing-water,

<L

distance from the check-valve 18. After the
two centrifugal pumps have been operated in
series to discharge the condensing-water the

entire height of the condenser to start i1t the

oate- Valve 15 will be closed, after which the

pump 11 will continue to discharge the con-
densing-water to the condenser, and if the
oate-v alve 32 is opened and the gate -valve 30

“closed the pump 10 will then lift the water

through the pipe 31 for any purpose for which
it may be desired, it being noted, moreover,
that if the pump 10 is not to lift the water
above the level of the pipe 5 or above the
level of the check-valve 13 the gate-valve 30
is not needed and may remain open.

Many changes in the combination and ar-
rangement of the various parts may be made
without exceeding the scope of the invention.

Other methods and constructions may be
devised to change the open tank to the equiv-

alent of a continuous passage from the cen-

trifugal pumps to the condenser; but such
modifications would not affect the principle of
the invention. A constanthead
trifugal pumps might be maintained and a
constant flow of water thereby secured by ap-
plying a pressure-regulating valve to the dis-
charge-pipe from the centrifugal pumps tothe
condenser, which valve would be adiusted to

preserve a given pressure; but this 1s not a

preferred construction.

Having thusdescribed my invention, what 1
claim as new, and desive to secure by Letters
P.;lte?ilt 19“— |

The combination with a condenser, of
centx ifugal pumps operating in series to sup-
ply the condensmﬁ water to said condenser,
and means for operating them in multiple, the

flow of the water to the condenser being con-

tinuous. |
9. The combination with a condenser, of

centrifugal pumps for continuously supplyl ng
the condensing-water thereto, said pumps ar-
ranged to operate sometimes in series and

sometimes in multiple.
3. The combination with a condenser 1n

which the vacuum at times assists in lifting
of two or more cen-

pumps operating at times In multiple

tritugal

and at other times in series, to give a contin-

uous flow of water.

4. The combination with a condenser in
which the vacuum assists in lifting the con-
densing-water, of two or more cuntmfua‘al or
like pumps normally operating n multlple
and means to operate them in series when the
assistance of the vacuum is not sufficient to
enable them to operate in multiple, the flow of
the water to the condenser being continuous.

5. The combination with anelevated or bar-
ometric condenser in which the vacuum assists
in lifting the condensing-water, of two or
more centrifugal or like pumps normally op-
erating in multiple, and meanstooperate them
in series at the time of starting up the appa-

upon the cen- |

780,018

ry

ratus, the flow of the water to the condenser

bemﬂ continuous.
6. The combination with an elevated con-

denser in which the vacuum assists in lifting
the condensing-water, of centrifugal pumps
operating in mult1ple when assisted by the
vacuum, and operating in series when the as-

sistance of the vacuum is insufficient to enable

them to operate in multiple, the flow of the
water to the condenser being continuous.

7. The combination with a condenser in
which the vacuum assists in lifting the con-
densing-water, of two or more centrifugal or
lilke pumps, each having its own separate suc-
tion and discharge, and means for temporarily
connecting the cllscharoe of one with the suc-
tion of thu other, the 1ow of the water to the
condenser being continuous.

3. The combination with a condenser in
which the vacuum assists in lifting the con-
densing-water, of two or more centrifugal
pumps for contmuously supplylng the con-
densing-water to the condenser, each having
its own separate suction and chlschfwg e, means
for conveying the water discharged from the
pumps to the condenser, and means for tem-
porarily connecting the discharge of one pump

with the suction of the other, consisting of a

valve-provided conduit.

9. The combination Wlth a condenser in

which the vacuum assists in lifting the con-
densing-water, of centrifugal pumping appa-
ratus whose membels normal]v operate 1In

multiple but which operate in series when the

assistance of the vaccum 1s insuflicient to en-
able them to operate in multiple, and means

' for conveying the water from the pumping

apparatus to the condenser, the flow of the
water to the condenser bell’lﬁ' continuous.

10. The combination with “the condenser in
which the vacuum assists in lifting the con-
densing-water, of a centrifugal pumping ap-
paratus Whose members normallv operate in
multiple but which operate in series when the
assistance of the vacuum 1s insufiicient to en-
able them to operate in multiple, and means

for conveying the water from the pumping

apparatus to the condenser, said means allow-
ing the water to be acted on by atmospheric
pressure during its passage to the condenser.

11. The combination with a condenser, of
centrifugal pumps operating sometlmes 1n se-
ries and sometimes in multiple, and means for
conveying the water from the pumps to the
condenser, to give a continuous flow of water.

12, The combination with a condenser, of
centrifugal pumps which operate sometimes
1n series and sometimes in multiple, and means
for conveying the water from the pumps to
the condenser, said means allowing the expo-
sure of the water to atmospheric pressure 1n
transit to the condenser.

13. The combination with a condenser in

which the vacunum assists in lifting the con-
' densing-water, of two or more centrifugal
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pumps each having 1ts own separate suction
for
controlling its water-supply, and means for

and discharge, Lmd each having a valve

temporarily connecting the discharge of one
with the suction of the other, consisting of a

valve-provided conduit, the 01361*1131011 01 the -
appar atus o1ving

a, cont].nuoua flow of water
to the condenser.

14. The combination with
two or more centrifugal or like pumps, etlc,h
having its ownseparate suction and discharge,
and e‘mh having a valve for controlling its we
ter-supply, means consisting of a valve- -Pro-

vided conduit for connectmu the discharge of
one pump with the suction of the other,ac. mc,]_x—_-

valve between the two suctions, and a check-
valve between the discharge of the one and
the cdischarge of the other.

15. The combma,mon with a conden,ser of
two or more centrifugal pumps each thVII]G

1ts own suction and di%bh:’tl oe, and each hfww

ing a valve for controlling its water-supply,
means for temporarily connecting the dis-

charge of one with the suction of the other,

means for conveying the water from the pumps
to the condenser, a check-valve between the
two suctions, and a check-valve between the
discharge of the first pump and the means for
conveylng the water to the condenser.

16. The combination with a condenser in

“which the vacuum at times assists in lifting
the condensing- \mter of centrifugal pumps

discharging at times one throuy

singl

a condenser, of

prassy
ol

1 another, and
.:Itn(.}th_(}l times dirvectly to the condenser either
y or together, the tlow of the water to the
condenser being continuous.

17. The combination with an elevated con-
denser of two centrifugal pumps operated in
series to discharge the condensing-water the
entire height of the condenser to start 1t; and
means to operate one pump to continue to dis-
charge the condensing-water to the condenser
under the assistance of the vacuum and the
other pump to lift water for other purposes,
the flow of the water to the condenser being
continuous. | | .

18. The combination with a condenser, of
Cbl‘ltlllLng.:,L- pumps for continuously supply-
Ing condensing- water thereto, said pumps ar-

anged so that one pump sometimes recelves

1ts Wa,t{},r-f:uppl y fromanother pump and some-

times directly from the water-supply.

19. The combination with a condenser, of
centrifugal pumps for continuously supply-
Ing the condensing-water thereto, said pumps
arranged so that one pump operates some-
times 1n series with another pump and some-
times alone with the assistance of the vacuum.

signed at New York city this 20th day of
Novembu 1909,

LOUIS R. ALBB WG IER.

Witnesses: |
J OHN IE HAZELTON,
AL K. Savmunrs.
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