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To all whom it may concern:

Be it known that I, Louis R. ArsrrcER, a
citizen: of the United States of Americs, re-
siding at Greenwich, in the county of Fair-
field"and State of Conuecticut, have invent-

ed certain new and useful Improvements in.

Condenser Systems, of which the following
is'a specification, reference being had there-
in to the accompanying drawing.

My present invention relates to certain
new and useful improvemerts in condensing

‘apparatus for the condensation of steam and

the mainteniance of a vacuum, and it relates

‘more especially to that class of condenser

systems wherein a jet condenser is employed
and a centrifugal pump utilized for the pur-

, Dose of removing the condensing water and

the water of coudensation. My invention is
conceived broadly, however, and is applica-
ble to other forms of condensers and other
combinations thereof, and is novel and use-
ful when contemplated wholly apart from

the condensing function, the” invention in

thatease residing solely in the pumping mech-
anism and serving many useful purposes,
while operating in that capacity especially in
so far as the disposal of the air is concerned,

- sdid pumping mechanism therefore perform-
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ing the function of the vacuwm pump as
well as doing its other duty.

One particular type of centrifugal con-
denser to which my present improvements
primarily relate is shown and described in
my co-pending application for Letters Pat-
ent upon improvements in condensing appa-
ratus, filed June 24, 1905, Serial No. 266,836.
In that application the water used to pro-
duce the condensation of exhaust steam in a
jet. condenser, as also the water of conden-
sation, is removed by a centrifugal pump,
while the air is withdrawn by a separate drvy
vacuiim pump. '

The object of the present invention is to
dispense entirely with the dry vacuum
pump; and to provide for the removal of the
air remaining after the condensation of the

. steam, said air removal taking place with
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the water as the latter passes out from the
condenser through the ageney of the cen-
trifugal removal pamp.

Hitherto. it has been found difficult and
In practice virtually impossible to so en-
tangle or combine the air with the water in
a Jet condenser as to completely and ef-

fectually remove it through the agency of a
centrifugal removal pump and to maintain
at the same time in a dependable manner the
high degree of vacuum now required. This
is due fo the very large volume that this
highly attenuated air occupies and also to
the low velocity of the water leaving the
condensing chamber., Both of these condi-
tions are brought about by this high vacumm
of, say, one pound or less absolute pressure
which is sought to be maintained in the con-
denser.. To attempt to increase the velocity
of the water leaving the condensing chamber

by restricting the passage or reducing the:

capacity of the chamber would reduce its
condensing efficiency, besides at the same
time endangering the safety of the appara-
tus with which the condenser is employed by
modifying the free exit of the water.

In the use of centrifugal condensers -of
appropriate design, it has been found that
when a separate dry vacuum pump is not

used the air will' be entangled in the con-
- densation water and when the leakage is

small a vacuum as high as about three
pounds ‘absclute pressure per square inch
will be maintained. The reason that this
vacuum is obtained is due to the fact that the
volume of the air under such a pressure is
not so great but that the water can carry it
off in'a commingled condition under “the
velocity head which is imparted to the water
when it passes from a three pound absolute

pressure influence to the suction of the pump.

But an absolute pressure of three pounds
Is not satisfactory for present high vacuum
practice, at least one pound being demanded.
Air under one pound absolute pressure has
a volume three times that of air under three
pounds absclute pressure, and the velocity
liead of the water from thé condenser can
only be that due to the difference in pressure
between that in the condenser and the sue-
tion of the pump, namely, one pound. It
will thus be seen that the problem to be et

is to carry off three times the volume of air.
| with a very much reduced velocity head of

the water. '

In carrying my invention into practical
effect, T providea centrifugal removal pump
built in such a manner as to secure an initial
or preliminary pumping effect which will
increase the velocity of the water which is
being withdrawn from the condenser cham-
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ber, this water being delivered to the main

discharge impéllet which pum%s it out into

the atmosphere; the pump mechanism being
. fhug in two seétag

or in some sort of a
plural or multiple 'pumping combination,
one part discharging into the other and the

‘last part discharging into the atmosphere;.

and in combination therewith I arrange
means whereby the attenuated air which 1s

withdrawn from the condensing chamber -

may be combined with the current of flowing
water and thereby compressed; this en-
tanglement or union of the air with the
water being made to occur at a point be-
tween the preliminary impeller and the dis-
charge impeller or between the two parts

of the removal pump, or the two sections of:

whatever plural pumping’ agency may be
utilized in the withdrawal of the water from
the condenser. The construction is such dt

the point where the air is introduced to the-

pumping mechanism in the carrying out of

my invention that the velocity. of the water .

will be high, having this high velocity from
the first impeller, and will be under a pres-
sure which while above that in the con-
densing chamber is not as great as the final

_discharge pressure which is usually atmos-

phe
water) after it leaves the first impeller in
passing the air'admitting orifices will induce
a flow of the air and compress and carry it

" with the water into the inlet of the second
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. outside of the.condenser, the required in-
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pump or the second part of a plural pump-
Ing mechanism with the resulting effect
which I shall fully set forth. -

-The essence of the invention is therefore to
impart:to. the water from a source of power

creased velocity which is necessary to sup-
plement the low velocity of the water, re-
specting which low velocity objection exists
as above intimated, and to compress the air
under one pound absolute. pressure to three
or more pounds absolute pressure ‘before it
is delivered to the removal pump or to that

'Eart of a plural pumping agency which is to
e considered as the removal or discharge

part; and in so inéreasing the velocity of
the water before it is taken by the discharge
impeller and in causing the faster flowing
watdr to inductively absorb and compress
withk it the large volume of air taken from
the condgnser, T place the removal pump un-
der the'#ime conditions of operation as when

" a three pound vacuum is being maintained
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in the condenser which I have above indi-

cated allows a successfui” entanglement of’

air with the condensation water, although I
actually obtain the desired vacuum of one
pound in the condensgr in a very simple and
effective manner. "~ . . .
The invention therefore consists essen-
tially in the construction, combination and
arrangement of the various parts substan-

so that -the inductive action of the

976,245

tially as will be hereinafter described and
claimed.: ,

In stating definitely the various. pressures
existing: it is to be understood that they are
only relative and for the purpose of clear
description. » ,

In the accompanying drawing, illustrating
my invention, a single figure is presented,
the same being a side elevation of my im-
proved condensing apparatus with a de-

lineation .in cross section of the pumping

appliances for the withdrawal of the con-
densing water and the water of condensation.
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In order to illustrate the practical appli-

cation and working of my invention, I have
represented in the drawing a form or type

of jet condenser, offering the same 51mp1y‘ as -

h single specimen or example with no 1dea
of being restricted thereto, and reserving the
1iberty of employing the invention with any
kind of a condenser with which it is fofihd
serviceable, and also of utilizing the pump-

ing appliances if desired separately from a

condenser system. ' In this specimen type, 1
denotes the main condensing chamber having

a tail pipe 5. ‘The condenser 1 is preferably
carried on legs or sup}l)orts 17. At some
suitable pointin the wall of the shell 1 isan

' opening 2 for the admission of the exhaust

steam into the condenser coming from an
engine, steain turbine, or other motor or ap-
paratus’ with which the condensér may

connected. At another point in the wall of
thé shell 11, preferably opposite to the inlet
2, is an injection water inlet 4 running from
some suitable water supply, so that the water

‘may be transferred to the condenser to. be
The upper .

used for. condensing purposes.
part of the shell 1"is preferably provided
with some suitable air cooling construction

19 having an outlet 8 from which an air pipe

12 leads to the/ pumping mechaniim, as I
shall presently more fully relate. !

The discharge pipe 5 from the cctmden‘ser
connects with the inlet 20 of a pumping

-mechanism. preferably situated close to the

condenser, One part of this mechanism has
a casing 6 ‘and gn impeller 8. The latter is
carried on.a horizontal shaft 16 of a steam
engine or other motor 15, the latter being
indicated herein simply by way of example.
The impeller 8 of this first' centrifugal de-
vice delivers water into a curved- passage 13

 which leads around to the inlet 21 of the
_main removal eentrifugal or turbine pump -

having a ecasing 7 within which is the main
impeller 11 which discharges into an outlet

}Eassage 14. Thus in the present example,

present, as it were, two centrifugal or tur-
bine pumps or two sections of a single‘pump-
ing mechanisin,- said 1
having the function o
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' the conical lower portion 18 corinecting with
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fpnmping mechanism- .~
removing the water -
from the condenser, one part of the mechen-

ism accelerating the flow of ‘thé removal 130
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water and then discharging into the other;
and it is evident that the construction of the
pumping mechanism may be modified in a
gredt variety of ways :

Alongside of the casing 6, and surrounding

_the inlet 20 and also the connection of the
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discharge pipe 5 to said inlet 20, is an annu-
lar passage 9, with which the air delivery
pipe 12 conmects so that the air that passes
away from the top of the condenser through

the air cooler and out threugh the eduction

opening 3 into the pipe 12 ix comveyed
through the latter to the annular passage 9.
This aunular passage is provided with a per-

foration. slit, orvifice, or small opening, or.

series of same, 10 exiending around the cir-
cular side of said. passage, and these orifices
or openings 10 allow air to pass from the an-
nular ‘passage 9 into the water passage 13.
Said orifices are therefore so placed in rela-
tion to the water passage 13 that the water
traveling from the impeller 8 throngh said
passage 13, and acecelerated in its movement
Ly saud impeller 8, will act by an inductive
action to withdraw the air in the annular
ring 9 through the ovifices 10 and compre:s
and mix it with the water. The air thus
mixed with the water in the passage 13 is
carried ‘on throngh said passage 13 to the

inlet 21 of the impeller 11, where the air in

the mixture is compressed by the action of
the impeller 11 and the mixture finally dis-
charged by said tmpeller 11 into the dis-
charge passage.14, which latter may be con-
nected by suitable piping with the waste
water tunnel or any convenient point out-
side of the condenser. . ‘
The construction which ¥ am deseribing is

~of such a nature that at the point. where the
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air outlet orifices are located the velocity of
the water is qiiite high and under a pressure
less than atmospheric pressure, so that the
inductive action of the water passing the

olifices would readily eause a-flow of the aiv.

and carry the same into the water, thor-
oughly commingling it therewith and com-
ssing it. <o that when it reaches the sec-
ond impeller the latter may exert a still fur-

ther compressing action upon ‘the air and’

contribute to a more thorough intermingling
of the air and water; and finally deliver them
to the atmosphere. The difference in abzo-
lute pressure between the i1 in the condens-
ing.chamber and the water in the inlet of
the second pump is considerably less than
the difference between the pressure of the air
in the condensing . chamber and the atinos-
phere, and consequently a greator cfficiency
and eapacity will be obtained in the iuduc-
tive action of the water upon the air than if

“the attempt were made to withdraw the air
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from the condensing chamber and directly
discharge it to -the atmosphere. The com-
pression of the air in the former case being,
say, three volumes and in the latter case fif-

8

teen volumes. Thus it will be scen that T im.
part to the water when it is withdeasn from

“the condenser chamber a velocity by means

of a preliminary impeller. The air is then
brought into mtimate contact’ with  the

swifthy moving water and is compressed
thereby in consequence of the change of the

veloeity head to pressure head of the water.
The mixture of water and air is then in con-
dition to be received aud discharged to the
atmozphere by the. main removal impeller
in the usual manner. ‘

It 'is obvious that many modifieations in
the construction which f have deseribed
may be made without deviating from the in-
ventive idea I am seeking to embody, and
without detracting from: the efticiency of
the construction. I am dispensing: as has

already been stated, with a separate air

pump, and d@m enabling the vemoval pump
to not only withdraw the condensing water
and the water ‘of condensation, but to re-
move the air alsa, and in ,doing so. al-
though I add another stage to the removal
pump, or employ. another impeller than is
ordinarily required in a centrifugal con-
denser, yet this iy a much simpler and oco-
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nomical thing to do thun to use a separate

air or vacuwmn pump.’

It is manifest that in modifying the con-
struetion of pumping mechanism. the annu-
lar ring 9 may he made single. ag in the pres-
ent case, or of a multiple kind, and it may e
arionsly applied and fitted in connecticn
with the water passage into which the fist
impeller delivers. I therefore reserve the
liberty of making such changes ax may he
found necessary to best adapt the invention
for use-in various loeations, and with many
different kinds of mechanism.

Heretofore there have been maiiy attempts
made {o impart a velocity to the water by
the removal impeller of o centrifugal punp,

_the velocity ¢o muparted being so great as to

withdraw the air from the condensing ¢hunn-
ber wmder one pound pressure apkl discharge
it to the atmosphere under fifteen ponnds
pressure.  Of conrse this invelves a com-
pression of fifteen volures and ealls for o
very high velocity head, The result is an
expensive machine which s wasteful in the
use of pewer.. Aceording to my preseat in-

vention, however. the veioeity head required

is only that needed fo withdraw the air from
one pound pressure and compress it to three

or four pounds pressure as the case may be.,
“This pressure licad which is pnt upon the

infet of the mmin removal portion of the
pump, that containing the. main or dis-
charge impeller, assists said mpeller in its
work: of dizcharging against the atwos-
pliere so that the power required to pro-

duce this result, is conserved to the greatest

possible extent. .
It must be remembered that in eausing the
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. means for commingling the air at prac-
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- ters Patent, is:

-

withdrawal of air by ‘contact with water in
motion, that the efficiency  decreases very
rapidly as the difference between the ter-
minal pressures increases; consequently in
the operation of an inductive jet or other
similar device, the differences betiween the
initial and terminal pressures should be kept
as low as possible to obtain efficient results.

Having thus described my invention, what
I claim as new and desire to secure by Let-

1. In-a condenser system, in which the

" air is removed separately from the water,

15
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the combination with a condenser, of a cen-
trifugal or turbine pump for withdrawing
water from the condenser, means for in-
creasing the velocity of the flow before the
final discharge pumping takes place, means
for commingling the air direct from the
condenser with the accelerated water and
compressing: said air, and pumping means
for discharging the mixture of air and water

- to the atmosphere.
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2. In a condenser system, in which the
air is removed separately from the water,
the combination with a condenser, of a cen-

“trifugal or turbine pump for withdrawing

water from the condenser, means for in-
creasing the velocity of the flow before the
final discharge pumping takes place, and

tically . condenser pressure with the accel-
erated water and compressing said. air,
and pumping means for discharging the
mixture of air and water to the atmosphere.

3. In a condenser system, in which - the
water is removed separately from the air,
the combination with a condenser, of a cen-
trifugal or turbine removal pump for the
condensing water and the water of con-
densation, said pump having a plurality of
impellers, that which first acts on the water
causing the latter to increase the velocity

of its flow, and that which acts finally on the

water puntping the combined air and water,
and means whereby air is withdrawn from

the condenser by the flowing water between
' the impellers. '

4. In s condenser system,-in which the
water is removed separately from the air,
the combinatlion with a condenser, of a cen-
trifugal or turbine pump for removing the
water from the condenser, said pump having

‘two or more impellers, one delivering to the

other, and means whereby air is withdrawn
from the condenser by the. flowing water

between the impellers to be commingled.

" therewith and compressed for the piirposs
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of reducing its volume and allowing’ it to
be discharged to the atmosphere.

5. In a condenser system, in which the-
water is removed separatel

from the air,
the combination with a condenser, of a cen-
trifugal or _
condensing water and the water of condensa-

-the action of

turbine removal pump for the.

976,248

tion, said pump having a plurality of im-

causing the latter to increase the velocity of

‘pellers, that which first acts on the water

its flow, and means whereby the accelerated 4

flow of water inductively. withdraws air

70

from the condenser and commingles it with -
the water between the impellers, so that said -
air may be compressed and the combined air .
and water may be pumped by the other im-

peller or impellers. . :
6. The combination with a jet condenser,

78

of a centrifugal or turbine pump for re-.

moving the condensing water and the water
of condensation, means for imparting to the
ontgoing water an incressed velocity prior
to the final pumping, means whereby the
accelerated flow of the water may induc-

80

tively withdraw the air from the condensing -

- chamber and combine it with the water anﬁ_
compress it, and fina]l pumping means for:

further combining and compressing the air
and the water and for enabling a discharge
to be effected. 7 o . '
7. In an apparatus for removing the con-
densing water and the water of condensation
from a jet condenser; the combination with
the condenser; of means for first pumping
the outgoing water for the purpose of in-
creasing the velocity of its flow, means for
removing the air from the condenser sepa-
rately from the water and causing the ac-
celerated flow of water to inductively col-
lect said air for the purpose of combinin,
it with the water and compressing it, dn
means for pumping the mixture of air and
water. for the purpose of finally discharging
the same. ' S :
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8. In an apparatus for removi_rig thebcpn- T
densing water and the water of condensation

from a condenser, the combination with the
condenser, of means for accelerating the

165

flow of the outgoing water, means for caus-’
ing said accelerated flow to inductively with-
draw the air from the condenser, and mesans -

for pumping the mixture of air and water. ..
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9. The combination with a jet condenser, .

of a plural pumping mechanism having two
or more impellers, that which first’ acts. on

the outgoing water serving te accelerate. its.

velocity, and means comprising a circular
series of- orifices alongside of the acceler-

116

ated water, together with.a connection be- -

‘tween said orifices and the condenser for re: . .
moving the air from the latter, all arranged -~
so that the flow of the water past said ori-'
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fices will inductively collect the air and com- - .

to which it is deliveired.

10. The combination with a‘jet condenser,

.bine and compress 1t with the water prior to .
he other impeller or impellers.

125

of & plural pumping mechanism having two .~

or more impellers, that which first acts on
the outgoing water serving to accelerate its

velocity, and meaps including an opening or |

openings alongside of the accelerated water,

‘130
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together with a connéetion hetween said

-opening or apenings and the condenser for
= el

removing air from ‘the latter; all arranged
so that the flow of the water past said open-
ing or openings will inductively collect the
air and combine and compress-it with the
water prior to the action of the other im-
peller or impellers to wlich it is delivered.

11.."The combination with a jet condenser.

of a plural pumping mecharism having two.

or mose impellers, that which first acts on
the water serving to accelerate’ is velocity.
and means comprising a passage from the
condenser to a point alongside of the accel-
erated water for removing the air from the
condenser, so that the flow of the water by
said passage will inductively collect the air
and combine and compress it with the water.

12. In a condenser system, in which the.

water is removed separately from the air,

the combination -with. a jet condenser, of
~means for withdrawing the condensing
" water and the water of condensation, means

for ‘imparting to the outgoing water a ro-
tary movement for the purpose of acceler-
ating its flow and inductively drawing. the
air from the condenser and combining it
with the water whose flow has thus been ac-

. celerated, to enable the air to be compressed,
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and means for pumping the mixture of air
and water for the purpose of further com-
pressing the air and commingling the air
and water so as.to allow a final discharge
to the atmosphere.

13. The combination with a jet condenser,
of a centrifugal or turbine pumping mecha-
nism for withdrawing the condensing water
and the water of condensation, said mecha-
nism_having a pair of impellers, one of
which imparts a preliminavy of- initial
pumping action to-the water for the purpose
of 1creasing its velocity, and the other of
which finally discharges to the atniosphere,
and means for removing the air separately
from the condenser and delivering it to the
water after it leaves the initial impeller,
said means including a circular series of
openings through which the air is induc-

tively drawn by the swiftly moving current.

of water so as to enable said air to be com:-
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bined with the water and compressed there-

by, after which the misture is finally dis- -

charged to the atmiosphere. A

14. The combination with a jet condenser,
of a centrifugal or turbine pumping mecha-
nisui for withdrawing the condensing water
and the water of condensation, said mecha-
nism_ having a paiv of impellers. one of

Swhich  imparts a preliminary or initial

pumping action ‘to the water for the pur-
pose of increasing its velocity, and the other
of which finally discharges to the atmos-

phere, and means for removing the air sepa-.

rately from the condenser and delivering it
to the water after it leaves the initial im-
peller, said means including a circular pas-
sage having a direct connection with the
condenser through which the air is indue-
tively drawn by the swiftly moving current
of water so as to enable said air to be com-
bined with the water and compressed there-
by, after which the mixture is finally dis-
charged to the atmosphere.

v 15. The combination with a jet condenser,
of a centrifugal or turbine pumping mecha-
nism for withdrawing the condensing water
and the water of condensation, said mecha-
nism _having a pair of impellers, one of
which imparts ‘a preliminary or initial
pumping action to the water for the purpose
of increasing its velocity, and the other of

which finally discharges to the atmosphere,.

and means for removing the air separately
from the condenser and delivering 1t to the
water after it leaves the initial impeller,
suid means including a passage leading di-

-rectly from the condenser and provided

with one or more openings adjacent to the
water betwéen the impellers through which
the air is inductively drawn by the swiftly
moving current of water so as to enable
said air to be combined with the water and
compressed thereby, after which the mixture
is finally discharged to the atmosphere.
In testimony whereof I affix my signature
In presence of two witnesses.
LOUIS R. ALBERGER,
Witnesses: : '
Freperickx A. Brooxareieg,
Franx WiLnians.
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