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To all whom it may concern:

Beit known that I, FREDERICK SARGENT, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cock and State of Illi-
nois, have invented a certain new and useful
Improvement in Condensers, of which the fol-
lowing is a full, elear, concise, and exact de-
seription, reterence being had to the accom-
panying drawings, formmg a part of th1s
specification.

Myinventionrelatestocondensersemployed
for reducing exhaust-steam to water, and has
forits ob]ect the provision of improved means
whereby air may be exhausted from the con-
denser from time to time. Asis well known,
condensers of this class employ spraysor jets

for distributing cold water within the interior

of the condenser eitherin a finely-subdivided
state throughout the steam or against deflect-
ing-plates to afford cooling-surfaces against
which the exhaust-steam may impinge.

In the process of condensing steam it is ad-
vantageous to havea vacuum or partial vacu-
um in the condenser, which is restored from
time to time as the steam and water import a
quanmty of air as the entryinto the condenser
1S effected.

My invention has for its objeet the provi-
sion of very simple means for efiecting the
withdrawal of the air, which means may be

applied to a condenser having a barometric |

column or to one wherein a pump is employed
for the purpose of passing over the condens-
ing fluid.

Genelally speaking, my invention may be
described as consisting in its preferred em-
bodiment of a hollow vessel to the interior of
which the exhausted steam is conveyed and
to which interior is also passing the cooling

chamber in the manner desired, either in the
form of a spray or against cooling-plates or
otherwise, T'he chamberin the preferred em-
bodiment of the invention is provided with
one or more cylinders that project through
the top or other suitable portion of the cham-
ber, the cylinder being provided with aper-
tures or slots in 1ts lowel end and being also
provided with a piston thatis adapted for re-
ciprocation within. the cylinder. The aper-
tures, slots, or other means for establishing
communication between the interior of the

fiuid, that is thereafter distributed within the

|

cylinder and the chamber are so located with
relation to the piston that the piston will
travel below the same, thereby affording a
vent for the air contain ed within the condens-
ing-chamber, which air 1s thereafter forced
out by the piston when it ascends. A simi-
lar device is preferably provided at the lower
end of the condensing-chamber through which
the condensing fluid may be forced from time

totime, the plstons of thesedevices being pref-

fera,bly actuated by a common prime mover.
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- I will explain my invention more fully by

reference to the accompanying drawings,
illustrating the prefe1 red emb0d1ment9 thel e-
of, in Whlch--—--

me e 1showsa condensing apparatuscon-

structed in accordance with my invention,

and Fig. 2 illustrates a modification of the

condensing apparatus shown in Fig. 1.

In Fig. 1 I have illustrated a condensing-

chamber ¢, which may be of any suitable

form, preferably cylindrical, and provided

with a bottom 0, preferably of conical form,
as shown.

able point, an exhausb—p1 pe f beingillustrated

in the present instance eommuuica;ting to the _
8o

g may project through the top of the condens- -~
the cylinder being preferably

side of the chamber. Oneor more cylinders
ing-chamber,
provided with a series of apertures /i or other
means for establishing communication be-
tween the interior of the cylinder and the in-
terior of the condensing-chamber. A recip-
rocating piston < is provided in the cylinder;

The exhaust-steamn may be a.d- |
mitted to the condensing-chamberat any suit-

75

above which the slots /7 extend when the said - '

piston is at the lower limit of its excursion, -

as indicated in dotted lines. A suitable form

of prime mover £ may be employed to actu- - .
ate the piston-rod [, carrying the piston at

the required speed to maintain the desired
vacuum.

to a similar inward projection provided upon
the upper head of the cylinder.

egress of the exhausted air to the extraneous

atmosphere without permitting the admission

of air. The particular means for reducing

the steam to liquid shown herein is in the
form of a tube n, that projects through the

The piston is provided with a con-
| 1cal ecentral recessthat conformssubstantiall

The cylin-
‘der-head 1s provided with a suitable form of
poppet-valve m, that serves to permit of the
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upper wa,ll of the condensmmchambel a de-

- flecting agency ¢ being prowded for spre&d-

. IO
-convey water from a suitable som*cefof sup-

ing the water throun-'hout the interior of the
chamber. The water is preferably supplied
to a reservoir p, carried upon the upper end
of the condensmﬂ‘ - chamber, and through
which reservoir a cyhnder 4, extendb, the wa-
ter within said reservoir circulating about
sald ¢ylinder and through tube n 111130 the

condensing-chamber. ;Ehe_pl.peﬁg.ﬁmeﬂ_to

'3
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| .t

"'I'-u.".ﬂ.ll"

_plv to the reservoir 0.

‘Where the type of condensm illustrated in

- Fig.11s employed, I provide an improvement

COI]bIS'LlI]U‘ of a pump-cylinder », having ap-
ertures s or other means for esmbhghmﬁ' com-
munication between the condensing- chamber
and the interior of the cylinder ». This eyl-

inder 18 provided with a piston ¢, which when

at the upper limit of its excursion extends

- above the portions of the slots s, so that con-
- densed fluid may pass beneath the piston

into the elbow u, from which the fluid may
be forced thrOUfrh the passages of check-
valves v as the plston ; descends.
toms of the slots s are preferablylocated near

 the bottom of the chamber O, so that the flunid

- 30

need not accumulate within the chamber he-
fore it is extracted. The pistons ¢ and ¢ are
preferably mounted upon the same shaft, to
be actuated by the same prime mover.

I have illustrated in Fig. 2 a modification

“of myimproved condensing apparatus, which

35

-may be employed in place of the pump-cyl-
inder 7 to effect egress of the condensed fluid

from the condensmfr-chamber The modifi-

. cation consists of a btand -pipe d for the lig-
- uid, which communicates with the lower and

. _4{5.

preferably triangular base portion ¢ of the
condensing- ch&mbet‘ . 'The lower portion
of the stand -pipe d is immersed in liguid con-

- tained in a receptacle ¢, a suitable overflow
~‘being provided in said receptaele so that the

45

| eondensmﬂ* and condensed liquid maybe with-

drawn therefrom and onlyasufficientamount

of liguid allowed to remain therein so that

- the lower portion of the stand-pipe d may al-

ways be under water. It is apparent that

- with a vacuum in the condensing-chamber ¢

50

the water in the stand-pipe d will remain at a
constant level, depending upon the degree of

- vacuum in the sald chamber a, 1rre<speet1ve

55

of the amount of condensing hqmd or ¢on-

densed fluid admitted into sa,ld chamber, so

that no pumping mechanism need be em-
ployed to withdraw the liquid from said con-
densing-chamber.

The construction which I have deseribed

. possesses numerous advantages.
6o

For
stance, by locating the air-pump in direct
communication Wlth the condensing-cham-
ber instead of at some distance fmm that
chamber I am able to produce a much more
complete vacuum than can be produced with
the pump at a distance. The air-pump cyl-
inder also being located in the coolest partof
the condensger taLe@, the air m 1t lea,st rare-

"The bot-

in-

697,666

fied condition, and thus assists in securing
and maintaining the vacuum within the con-
denser. This result is further aided by the
location of the pump-cylinder in the path of
the inflowing cool medium, which passes
around the cylinder.

Jleretofore in all condensers in which a
pump has been used for withdrawing the wa-
ter of condensation the air-pump and the
water - pump have been united. This has

‘made it necessary to sacrifice the efficiency
{ which is secured. by the construction which

I have shown herein. The water-pump be-
Ing necessarily located at a low point in order
to operate most effectively has prevented the
location of the air-pump, when the two are

thus combined, at the point where its opera-

tion 1s most e ficient.

By means of my in-

vention as herein set forth, in which the two

70
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pumps are separated, a,lt,houfrh when used in

the same condenser they can bs operated by
the same prime mever, I am able to secure

the important results Wthh 1 have above sef
fm.th -

It is obvious that ehann‘es may be made
from the embodiment of my invention herein

shown and particularly deseribed, and I do

‘not, therefore, wish to be hmlted to the Nroe-

clse eonstmetmn shown; buft, .

Having thus descubed my 1invention, I
claim as new, and desire to secure by Letters
Patent, the 10110wmﬂ'

1. A condensmﬂ' apparatus provided mt,h 3!
vacuum-pumpwlththe open end of its eylin-
der projecting into the condensing-chamber,
means being provided for establishing com-
munication between the interior of the con-
densing-chamber and the cylinder when the
piston within the ¢ylinder is at one end of its

9'*:’_._ -
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stroke, whereby as the piston is returned the

alr admitted to the cylinder may be fmced
out, substantially as described.

2. A condensing apparatus provided with a
vacuum-pump with the open end of its eylin-
der projecting into the condensing-chamber,
means being provided for establishing com-
munication between the interior of the con-
densing-chamber and the cylinder when the

piston within the cylinder is at one end of its

stroke, whereby as the piston is returned the
alr admitted to the cylinder may be forced
out, the head of the cylinder being provided
with valve mechanism for permitting the
egress of the air that is to be exhausted and
preventing the ingress of atmospheric air,
substantially as described.

3. In a condensing apparatus, the combi-
nation with a condensing-chamber, of a pump-
cylinder through which the condensed fluid
may be forced, the pump-cylinder being pro-
vided with commumcabmw means a,ffordmfr

commtunication between. the interior of the

condensing-chamber and the cylinder when
the piston within the cylinder is at the corre-
spouding end of its stroke, whereby fiuid may
pass from the condensing-chamber into the

| eylinder, whereupon said fluid may bo forced

ITIO
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~ piston, a vacuum-pump in direct communi--
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away upon the reverse reciprocation of the

cation with the condensing-chamber, and a
common actuating deviece for effecting the op-
eration of the vacuum and fluid pumps, sub-
stantially as deseribed.

4. In a condensing apparatus, the combi-
nation with a condensing-chamber, of a pump-
cylinder through which the condensed fluid
may be forced, the pump-cylinder being pro-
vided with communicating means affording
communication between the interior of the

condensing-chamber and the cylinder when |

the piston within the eylinder is at the corre-
sponding end of its stroke, whereby fluid may
pass from the condensing-chamber into the
cylinder, whereupon the said fluid may be
forced away upon the reverse reciprocation
of the piston, a vacuum-pump having its cyl-
inder communicating directly with the inte-
rior of the condensing-chamber, and a com-
mon actuating device for effecting the oper-
ation of the vacuum and fluid pumps, sub-
stantially as deseribed.

5. In a condensing apparatus, the combi-
nation with a condensin g-chamber,of a pump-
cylinder through which the condensed fluid
may be forced, the pump-cylinder being pro-
vided with. communicating means affording
communication between the interior of the
condensing-chamber and the cylinder when
the piston within the eylinder is at the cor-
responding end of its stroke, whereby fluid
may pass from the condensing-chamber into
the cylinder, whereupon the said fluid may
be forced away upon the reverse reciproca-
fion of the piston, a vacuum-pump with its
cylinder projectingintothe condensin g-cham-
ber, means being provided for establishing
communication between the interior of the
condensing-chamber and the cylinder when
the piston within the cylinder 1Is at one end
of its stroke, whereby as the piston is re-
tarned the air admitted to
be forced out, and a common actuating de-
vice for effecting the operation of the vacuum

and fluid pumps, substantially as described.

b. In a condensing apparatus, the combi-
natioen with a condensing-chamber, of a, pump
located in communication with the
said condensing-chamberfor withd rawing the
water of condensation, and a separate vacu-
um-pump located at the top of said condens-

ing - chamber for exhausting the air, and

means whereby both of said
operated by the same
tially as desecribed. o

7. A condensing apparatus provided with a

pumps may be
prime mover, substan-

condensing-chamber, a vacuum -pump hav-

Ing the open end of its cylinder in direct com-
munication with thecondensing-chamber,and
means independent of sald vacuum-pump for

withdrawing condensed fluid from said con-
densing-chamber, substantially as described.

5. A condensing apparatus provided with a
condensing-chamber, a vacuum -pump hav-
ing the open end of its cylinder communieat-

the interior of

the cylinder may

bottom of

ing directly with the interior of the condens-

S

ing-chamber, and means independent of said

vacuum-pump for withdrawing the liquid of

condensation from said condensing-chamber,
substantially as described. - |

70

- 9. A condensing apparatus provided witha

condensing-chamber, a vacuum-pump in di-

rect communication with - the condensing-
‘chamber, means independent of said vacuum-

75

pump for effecting a withdrawal of fluid of ~

condensation from said condensing-chamber,
and a reservoir partially inclosing said vacu-
um-pump through which condensing liquid is
adapted to pass, substantially as deseribed.

10. A condensing apparatus provided with

a eondensing-chamber, a vacuum-pump hav-
ing its c¢ylinder com municating directly with
means independent of said vacuum-pump for
effecting a withdrawal of fluid of condensa.

‘tion from said condensing-chamber,and a res-
ervoir partially inclosing said

| vacuum-pump
through which condensing liquid is adapted
to pass, substantially as described.

the condensing - chamber,

8o

90

11. A condensing apparatus provided with

a condensing-chamber, a vacuum - pump in

direct communication with the condensing--

chamber, means independent of said vacuum-

pump for effecting a withdrawal of fluid of

condensation from said condensing-chamber,
a reservoir

pump through which condensing liquid is

adapted to pass, and means in communica-

tion with said reservoir for spraying condens-
ing liquid into said condensing-chamber, sub-
stantially as deseribed. ,

- 12. A condensing apparatus provided with

a condensing-chamber, a vacuum-pump hav-

ing its ecylinder communicating directly with
theinteriorof the condensing-chamber,means
independent of said vacuum-pump for effect-

ing a withdrawal of fluid of condensation from

sald condensing - chamber, a reservoir. par-

tially ineclosing said vacuum-pump through-
which condensing liquid is adapted to pass,

and means in communieation with said reser-
voir for spraying condensing liquid into said

i .condensing - chamber, substantially as - de-

scribed.

95

partially inclosing said vacuum-

ICO
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15, In a condensing apparatus, the combi- -

nation with a condensing-chamber, of pump-

ing means ‘located at the top of and in com-
munication with said condensing-chamber

120

into which air is adapted to enter which is

thereafter removed therefrom

through the

agency of said pumping means, a pump into

which liquid of condensation is adapted to
enter to be thereafter removed therefrom

.Ié5

through the agency of said pumping mechan-

1sm, and means for simultaneously operating

both pumps, substantially as described.
14, In a condensing

located at the top of

condensing-chamber, and a piston for said
pump one end of said pump-cylinder being
 In constant communication with the said con-

apparat_us,- the combi- ;
‘nation with a condensing-chamber, of g pump
and projecting into said




10

‘pumping means for

densing-chamber, the remaining end of said '

cylinder being adapted for periodic commu-
nication with the said condensing-chamber,
substantially as described. |

15. In a condensing apparatus, the combl-
nation with a condensing-chamber, of a pump
located at the top of and projecting into said
condensing-chamber, a piston for said pump,

one end of said pump-cylinder being in con-
stant communiecation with the said condens-

ing-chamber, the remaining end of said cyl-
inder being adapted for periodic communica-
tion with the said condensing-chamber, and
removing condensed liq-

uid from said condensing-chamber, substan-
tially as desecribed. ' -

16. The combination with a condensing-
chamber, of a vacuum-pump having its eyl-
inder projecting within the condensing-cham-
ber, a reservoir for condensing liquid, inclos-

ing the said vacuum-pump, meaus for spray- |

697,666

ing the condensingliquid into the con densing-
chamber, and a pump
of liquid of condensation from the sald con-
densing-chamber, substantially as deseribed.

17. The combination with a condensing-
chamber, of a vacuum-pump having its eyl-
inder projecting within the condensing-cham-
ber, a reservoir for condensing liquid, inclos-
ing the said vacuum-pump, means for spray-
ing the condensingliquid into the condensing-
chamber, a pump for effecting the egress ot

' liquid of condensation from the said condens-
ing-chamber, and means for effecting a simul-
taneous operation of both pumping means,

substantially as described.
In witness whereof I hereunto subseribe my
name this 2d day of February, A. D. 1901.
| FREDERICK SARGINT.
Witnesses: o |
GEORGE L. CRAGG,
[TERBERT K. OBERGFELL.

for effecting the egress

30

35.




	Drawings
	Front Page
	Specification
	Claims

