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" To all whom it may concern:
. ‘Be it known that we, CHARLES

a resident of New York, New York coundy,
New York, citizens of the United States, have
- invented ‘¢ertain new and useful Improve-

- ments in C

r "

T

10 panying drawings,forming a part of the same.

tems of the class employing an elevated in-
jector, jet, or similar condénser, the object.of

A

" -pors brought in with the steam'and condens-

- ing water may be more efficiently removed

" from the condensing-chamber and delivered

by theair-pump,whichis preferably employed

20 with such condensers. -

. drawnfrom the con densing-chamber is cooled
" before entering the air-pump, this su rface
25 cooler preferably being placed on the pipe
" through which the condensing waler passes

 ~however, be otl
30 with other coolingliquid within the invention,

" 'also in addition to this broad invention -cer-

tain features of construction and combina- |

~“tions of parts, all as fully described hereln-
35 -after, and specifically pointed out’ in the
STelaims. o NS
- ‘For'a full 'understanding of the invention
" "a detailed description of a construction em-
~ ‘bodying all the features of the same as ap-
40 plied in their

- ¢ Figure 1
g

L

- Fig. 2 is a partial view:looking to.the left in.
c Kig. 18|

| :.. = . Fig, 1, with the steam-pipe cut off.:

. a central vertical section of the condenser |
- and-air-cooler on a,_._glargerrscaalre;-._-.Fig_-.:-.-g:-~;1s &l
longitudinal section of theair-cooler on.a-still:

larger seale.

R _ C. WORTH-
INGTON, a resident of Dunnfield, Warren

county, New Jersey, and LOUIS R. ALBERGER, |
{ having the adjustable spray-plate 10 below ..

" ments in Condenser Systeims, fully described
- in the'following specification and the accom-
This: invention relates to condenser sys-

. | .

the invention being to provide a construction |
by which the air and other uncondensable va-.

- Theinvention includes, braadly, the useof |
‘q surface air - cooler by which the air with- i SNOW
| ters Pateut No. 227,342;

broadly considered.” The invention includes

preferred forni will now be-
~given in connection with the ‘accompanying
“drawings, forming a part of thisspecification,. | ] flow.
e A -~ need nqt-.b_e__so1arge.;a‘:11d;mpid]_asﬁ"_t_ihzitft;@,é[}ﬁ"_t&d

is a diagrammatic elevation of a }
condensing system embodying the invention.

. In the drawings, Ais the condenser, having -
the steam-pipe I3 entering at the top, the eon-
densing - water pipe € surrounded by the

5 of ‘the condenser, and

steam-pipe at the to

55

the condenser end of the pipe-C. . The con-
denser tail-pipe D terminates in’ the’hot:well
K and preferably rests upon.the bottom of the = -
hot-well, as shown in dotted-lines, so as to 6o
‘sapport the condenser and 1ts pipe: conpec- -
‘tions.  The condensing water is shown as

raised through the condensing-waterpipe. C°
by the circulating - pump I, and the air-is
withdrawn from the condenser and delivered 65
by the air-pamp G through the connections. -
hereinafter described, the pumps F G being

I_- shown as separate steam-pumps, although it
will be understood that any other-sunitable
| arrangement may be used for pumping- the 7o
condensing water and air. = oo
The condenser shown is an injector-con- -

‘Gengser of the form shown in United States Let- -
but it will be under- .

stood that an injector-condenser of any other 75
‘suitable form may be used or any similarcon-. .

denser in-which the condensing -water.and

" tothe condenser, so that theairis cooled by the | steam are brought into contact and where it
" condensing water. . The surface cooler may,
herwise placed and supplied

. "

is desirable to remove the-alnr.and ot. .
condensable vapors from the condensing- 8o
chamber. The injector-condenser shownand
other forms of injector, ejector, siphon;or in=
duction condensers, to which miay be applied
‘the general term ‘‘aspirator-con densers,” as
distinguished from other eondensers, will-op-
_erate to carry off with the water & large part
| of the air; but especially in plants of consid-"
erable size the air-pump is: preferably em-
‘ployed with such condensers and important

advantages are secured thereby. Thus the

‘amount of water required is reduced only to

& -

85,

| that necessary for condensation, even under

light loads, as the current or flow of water

| ' : .

to carry off the air withotit the air-pump even

sufficiently for small and most-carefully-con-
‘structec s. Theair-piimpisnotrequired-
to remove. all the air. from the condensing-

| plants.
_chambers of such .con densers, but only-that

95
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(8 o

"ot removed with the yater. by the aspirat-
! ing-condenser, so that "i'tS}‘FQl‘_lr{,ls light. = The
present invention, lrowever, 18 applicable in-

102




‘all cases in ‘which an air- -pump. is thus em- |

- ployed in connection with condensers,whether

| 5

(O

| s

. 20

. the air-pump be used to remove all the airand |
“other uncondensable vapors or not. |

Referring now to the connections bet.ween
“the alr-pump B and the condenser, to which

connections the present; mvantmu particu- -
larly relates, the condensing-chamber of con-
- denser A hasin its upper part below the spray- |
pipe 10 an air-receiver 11, preferably placed
- centrally of the chamber and having a flaring |
- or bell-shaped mouth opening downwardlv as |

shown, so as to form a bell, which receiver or-
~ bellis connectﬂd by pipe ! 12 with the chamber

13 at one end of :the surface air-cooler H,
placed within the condensing-water pipe: C

‘8o that the condﬁnsmw water on its way to: thei

1.1-

condensmmchamber cools ‘the surfaces; by
contact with which the air is cooled, which'|
surfaces are shown as formed by the tubes 14,
- through which the air passes from chamber”

13 to ehamber 15 at the oppos1te end of the

cooler, the condensing water passuw through
‘the spaces' between these pipes.
'seen that the surface air-cooler H forms a sup-
plementary condensing - chamber arranged.

It WIll be

~within the water-dehvery pipe C and 0001‘3(1

- by the water passing through said pipe.

30
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air-pipe 16, forming the suctmn -pipe of air-

pump G, connects wmh chamber 15, so that
- the air is.cooled before entel ing tlus plpe and'

~ the pump G.. |
- The bell-—aha,ped or ﬂarmu’ Opemnn' of 13116
air-receiver 11 in the eondensmw-chamber”
ailds materially in sectring the escape of water

entrained with the air by redueing the initial

velocity of theair and is preferabl y employed
for 'this purpose, although the pipe 12
_connect directly with- the upper part of the
condensing-chambber without such receiver.
~ Evenwith such air- receiver,however, and still |
. moreifthis be not employed some watermay

. . becarried up thepipe 12 with theair, and thus |
~ passtotheair-pump G. The qua,ntlt} of such |
water will be slight and may be neglected;
- ‘but: to separate. this water thus carmed
- throughpipe 12 with the air we preferably use
- ;.baﬂie-plates 1 within the chamber 13, which
- aidinseparating out the water,and we p1 ovide
a drain-pipe 17 from chamber 13, which pref-
erabiy connects with the lower part of the

may

o condensmg—ehamber or the upper part of the
_ tail-pipeD, as shown, although, of course, this

55

svstem or elsewhere.

pipe may run toany other smtable part of the

17 preferably connects also a drain-pipe 18
from chamber 15, so that any water that may

-;posmbly be carr:ed over to chamber 15 will

‘be removed thereby.
bo

By thus cooling the air

on its way from the condenser to the air-

~ pump we are enabled to secure a much more

_efficient removal of the air and other uncon-
. densable vapors from the condenser, increas-
‘ing largely the eﬂiclency of the. apparatna
As this.cooling of the air also increases its

density and decreasesits volume,asmaller air-

: pump may be used with a more eﬂicient Aac~

The

‘With the drain- -pipe.

692,810

tion of the pump and less generation of heat_"

by the compression and delwery of the air.

It: will be understood that our invention is
‘not o be limited to the apparatus shown, but
that other forms of apparatus are well adapt— |
ed for the use of our invention and that the

form and arrangement of the air-cooler con-

nections between the condenser and air-pump

may also be varied widely without deparbmu
from the invention.
~What we claim is—- - -
1. In.a eondensing system in whieh the air
or part.of the air is removed from the con-

‘densing-chamber by an air-pump, the com-

bmatlon with the condenser and connections

[ to the air-pump, of asurface cooler and cool-
ing liqmd connections therefor forcoolingthe

air on its way to the air-pump by hqmd
cooled surfaces, substantmlly as deseribed.

2. In a condensing system in which the air
or part of the air is removed from the con-

the inecoming condensing water for cooling

the air on its way to the air pump substan- |

tially:as-described.

3., The GOIIIblIlmthIl mth an elevated injee-
~tor or other aspirating condenser, an air-

pump,and connections between the conden ser
and air-pump for removing air from the con-
densing-chamber, of asu rface cooler and cool-
m{r—hqmd connectmns therefor between the

~condenser and air-pump for cooling the air
on its way to the air-pump by 11qu1d cooled

surfaces, substantially as described.
4, Thecombination with condensing-cham-

ber A, of air-receiver 11 placed-~cent1*ally of

the chamber.and flaring downwardly, an air-

‘pump, pipe conneetmns between receiver 11
and the air-pump, and a surface air-cooler on
‘said connections, substantlally as described.

5. 'The combination with condensing-cham-

70

75
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~densing-chamber by an air-pump, the com-
bination with the condenser and connections

90
i to the air-pump, of a surface cooler cooled by

95
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ber A and condensing-water pipe O of air-
cooler Honsaid p1pe(Ja,nd having end cham- -

bers 13, 15 and pipes 14 through which the air

passes, and pipes 'eonn'ecting_ said chambers -
15,15 respectively with the condensing-cham-
.ber and air-pump, substantially as desm 1bed.

6. The combination with condensing-cham-
ber A and condensmﬂ-water pipe U of air-
cooler H on said pipe C and havmw end

| chambers 13, 15 and pipes-14 through which
the air passes, pipes connecting S&Id cham-

bers 13, 15 respectively with the condensing-

from chamber 13, substantially as desecribed.
7. The cﬂmbmatmn with condensing-cham-

ber A and eondensing-water pipe 'C_, orf air-
“cooler H on said pipe C'and having end cham-

bers 13,15 and pipes 14 through Whlch the air

passes, pipes connecting said chambers 13,15
-respectwely with the eondensmg cha.mbm
and air-pump,baffles1 in chamber 13 forsepa-

11§ |

_ chamber and air-pump, baffles 1 in chamber S
13 for separating the water; and drain-pipe 17

125
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rating the water, and drain-pipes 17,18 from

chambels 13, 15 substantlally as desmlbed

f
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8. Thecombination with condensing-cham- | cond
ber -A and condensing-water pipe C, of air-

cooler H on said pipe C and having end cham-
bers 13,15 and pipes 14 through which the air
passes, pipes connecting said chambers 13, 19
respectively with the condensing-chamber
and air-pump, and drain-pipes 17, 13 from
chambers 13, 15, substantially as described.

9. The combination with condensing-cham-

ber A and condensing-water pipe €, of air-
cooler H on said pipe Cand having end cham-
bers 13, 18 and pipes 14 through which the air
passes, air-receiver 11 placed centrally of the

condensing-chamberand flaring downwardly,

pipes connecting the air-cooler with receiver
11 and the air-pump, baffles 1 in chamber 13
for separating the water, and drain-pipe 17

from chamber 13, substantially as described.

10. The combination with condensing-cham-
ber A,condensing-water pipe Cand a surface
air-cocler on said pipe, of pipes connecting
said surface air-cooler with the condensing-
chamber and theair-pump, and a water-drain
pipe from said air-cooler connecting with

1

the |

. f . . . | -
condensing-chamber with theair or condensed

in the air-cooler, substantially as descrihed.

11. Inacondenser,the combination with the

condensing-chamber and the exhaustand wa-

ter-delivery pipesleading thereto, a belllocat-

1 edinthe condensing-chamberand a pipeopen-

ing beneath said bell and adapted to convey

air therefrom, of a supplementary condens-

ing-chamber arranged within the water-de-
livery pipe and cooled by the water passing
therethrough, and a pipe leading from said
supplementary condenser to.an air-suction
pipe, substantially as described. -
In testimony whereof we have hereunto set
our handsin the presence of twosubscribing
witnesses. - o -

© CHAS. C. WORTHINGTON.

LOUIS R. ALBERGER..

- Witnesses: = - . - '
B. W. PIERSON,

- CHARLES, W. NICHOLS.

ensing-chamber or its delivery connec-

g

25
tions for carrying off water drawn from the-=""
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