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To-all whom it may concern: B :longit.udinal central sectidn on line 3 of Iig.
Be it known that I, WiLLiAM C. BROWN, a | 4. Fig. 4 is a horizontal section on the line 4
citizen of the United States,residinginthebor- | of Fig. 3. Fig. 5 is a cross-section on the line

ough of Richmond, city of New York, county | 5 of Fig. 4. Fig. 6 is a detail showing a modi- g3
5 of Richmond, and State of New York, have in- | fied form of device for taking the air from the
vented certain new and useful Improvements -:i;-eonden'ser;“ - -
in Condenser Systems, fully deseribed and i Referring now particularly to the construc-
represented in the following specification and | tion shown in Figs. 1105, A is the condenser,
the accompanying drawings, forming a part | whichis shown asa horizontal condenser, hav- 6o
10 of the same. : o | ing the inlet B at the top for the exhaust-
The object of the present invention is to.| steam and the usunal vertical tail-pipe C, open-
~ provide an improved condenser system of that | ing from the bottom of the condenser for the
class employing surface condensers, and es- | water of condensation. The condenser has
pecially to provide a construction. for effi- | the tubes D for the circulating or condensing 65
15 ciently separating the air and other uncon- | water, which tubes open at opposite ends into
densable vapors from the water and deliver- | the inlet-chamber E and outlet-chamber F
ing them from the system. for the circulating or ¢ondensing water, with
A further object of the invention is to pro- | which, respectively, connect theinlet and out- -
vide an apparatus in which the water of con- |-let pipes E' F’. The inlet-pipe E' for the cir- 70
20 densation isefficiently removed from the sur- | culating water conneects with the pump G, by
face condenser whatever be the variation in i which the condensing water is forced through
amount of water flowing from the condenser. | the condenser, this pump being shown as a
The following are the two breader features | centrifugal or turbine pump operated by the
of the Invention: the combination,witha sur- | motor H. The tail-pipe C, through which the 75
25 face condenser and air-pump, of an air-cooler | water of condensation passes from the con-
arranged so that the air passes through the | denser, is shown as extending downward into
cooler on its way to the air-pump, and the air | the pit below the condenser, as usual in this
is thus cooled and any condensable vapors | class of apparatus, and 18 connected by pipe
therein eondensed, the cooler being prefer- | C' to the centrifugal or turbine pumpI,which 8o
3o ablylnserted with the circulating-head of the |isshown as actuated by the long shaft 10 from
~condenser, 80 as to be cooled by the circulating | the motor K, placed on the same level as the
- water, and the combination, with a surface.! motor H. It will be understood, however,
condenser, of a centrifugal or turbine pump | that the means by which the pump I is actu-
for removing the water of condensation, so | ated and its connections with the condenser 35
35 that the delivery of the pump will vary with | are notimportant so long as the water of con-
the amount of water passing from the con- | densation is delivered by a centrifugal or tur-
denger and even a very small flow from the | bine arranged so as to secure the results of
condenser be taken care of by a pump run- | the invention. e
‘ning at a constant speed withount any float- Referring now to the devices for removing go
40 valve or other special control or regulating | the air from the condenser and cooling it, the
- apparatus. - . | air 1s collected from the condenser by a pipe
lhe invention includes also various fea- | Lin the lower part of the condenser, provided
tures of construction and combinations of | with small openings 11, through which the air
parts in condenser systems, all as more fully | enters, this pipe being shown in the form of a 05
45 described hereinafter and particularly point- | cross extending well over the bottom of the
ed out in the claims. condenser, and the pipe L is connected by
In theaccompanying drawings, in which all | pipe M to the chamber N at the end of the
the features of the invention are shown as ap- | condenser from which the air passes to the
plied 1n a simple preferred form, Figure 1 is | air-cooler. This air-cooler may consist of 100

50

a side elevation of the condenser system. Fig.
218 an end elevation of the same. Fig. 3 isa

tubes running through the condenser-head

from one side to the other; but preferably I’
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use the construction shown, in which inner | removing air therefrom separately from the

and outer pipes 12 13 in the circulating-wa-
ter chamber H are arranged so that the air
passes from chamber N through the tubes 12
and then returns through tubes 13 into cham-
ber O at the same side of the condenser as
chamber N, with which chamber O connects
the air-pipe P, forming the suction-pipe of
the air-pump Q, which isshown as a common
crank-driven plunger-pump. T'he chamber

O and pipes 12 13 form not only an air-cooler |
and supplementary condenser, but also a sep- |
arator for séparating any condensed liquid

from the air, any such liquid passing into the
bottom of chamber O and through pipe 25
If desired, of
course, a liquid-separator distinet from the
cooler may be put on; but the construction
shown is efficient.

The construction shown in Fig. 6 is or may
be substantially the same as thet above de-
scribed, except that the pipe L. for collecting
the air from the bottom of the condenser is
provided with openings 14 on its upper side,
and this pipe 1s covered by a hood 15, which

prevents the water passing into the pipe from

above asit condenses in the upper part of the
condenser. The form of the bottom of the
condenser is such that the condensing water
flows from the condenser into the tail-pipe
without permitting the collection of water in
the condenser to a depth above the pipe 14,

so that the air-pipe is kept clear from con- |

densed water, exceptas water-vapor may pass
through the air-pipe with the air.

The cooling of the air and the condensation
of any condensable vapors therein on their

way from the condenserto theair-pumpsecure |

a much more efficient action of the condenser
system and of the alr-pump.
of the water of condensation by the centrif-
ugal pump or turbine secures the eificient
delivery of varying amounts of water by a
pump run at a constant speed and retains
even the smallest amount of water, so as to
keep the condenser clear, and this i1s impor-
tant alsoin securing an efficient and econom-

“ical operation of t,he system.
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While the air-cooler is plefereblv placed
within the condenser or condenser-head, 80 as
to be cooled by the incoming eendeneing wa-

ter, 1t will be understood that the air-cooler

may be otherwise arranged and cooled and
that the Invention 18 not to be limited to
the special form of apparatus shown as em-
bodying the invention, as this may be varied
widely while retaining the features claimed.

What I claim 15—

1. Inacondensing system, the combination
with a surface condenser and an air-pump for

removing air therefrom separately from the.

water of eondeneemon of an alr-coolerthrough

which the air passes on 1ts way from the een-'

denser to the air-pump, substantially as de-
scribed. |

2. Inacondensing system, the combination

The removal

water of condensation, of means for cooling
the air and removing condensed liguid there-
from on its way to the air-pump, including an
air-cooler through which the air passes on its
way from the condenser to the air-pump, sub-
stantially as described.

3. In acondensing system, the combination
with a surface condenser and an air-pump for

70
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removing air therefrom separately from the

water of condensation, of means for cooling
the air and removing condensed liquid there-
from on its way to the air-pump, including an
air-coolerand liquid-separator through which
the air passes on its way to the air-pamp, sub-
stantiallv as described.

4. In acondensing system, the combination
with a surface condenser and an air-pump for
removing air therefrom separately from the
water of condensation, of an air-cooler cooled
by the condensing water and through which
the air passes on its way from the condenser
to the air-pump, sabstantially as described.

5. In acondensingsystem, the combination
with a surface condenser and an air-pump
for removing air therefrom separately from
the water of condensation, of an air-cooler ar-
ranged in the condenser-head and cooled by
the incoming condensing water and through
which the air passes on its way from the con-
denser to the air-pump, substantially as de-
scribed.

6. Ineeondenemﬂ‘ system the combination
with a surface condenser, of an air-pipe ex-
tending across the eondenser near the bot-
tom and provided with openings for the ad-
mission of air, an air-pump connected with
said pipe, and an air-cooler throngh which the
air passes on its way to the air-pump, sub-
stantially as described.

7. Inacondensing system, the combination
with a surface condenser of an air-pipe ex-
tending across the condenser near the bot-
tom and provided with openings for the ad-
mission of air, an air-pump connected with

said pipe, and an air-cooler arranged in the

condenser-head and cooled by the incoming
condensing water and through which the &ir
passes on its way to the air-pump, substan-
tially as described.

8. Inacondensing system, the combination:
with a surface cendeneer of an air-pipe ex-
tending across the condenser near the bot-

tom and provided with openings on 1ts upper
side for the admission of air, and a hood over
said air-pipe,an air-pump connected with said
pipe, and an air-cooler through which the air
passes on its way to the air-pump, substan-
tially as described.

9. The combination with a surface con-

denser, of a centrifugal or turbine pump con-
neeted to said eondeneer for withdrawing the
condensed water, substantially as descmbed
10. The comblnetlon with the surface con-
denser A having the inlet-chamber H for the
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condensing water, of air-chamber N on the

with a surface condenser and an air-pump for | condenser end, pipe M connecting the air-
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chamber with the condenser for the removal |
of air from the latter, delivery air-chamber

O, pipes connecting chambers N, O and ex-

tending within the chamber E for cooling by |

the condensing water, and an air-pump con-
nected with chamber O, substantially as de-
scribed. .

- 11. The combination with the surface con-

‘denser A having the inlet-chamber E for the
condensing water, of air-chamber N on the |

condenser end, pipe M connecting the air-
chamber with the condenser for the removal

of air from the latter, delivery air-chamber |

O, pipes connecting chambers N, O and ex-

tending within the chamber E for cooling by |

the condensing water, an air-pump econnected

with chamber O, and pipe 25 from said cham- |

ber O, substantially as deseribed.

&3

12. Thecombination with condenser A hav-
ing the sloping bottom and delivery-pipe C,
of air-pipe M in the lower part of the con-
denser having openings for the admission of

| air, substantially as described.

15. Thecombination with condenser A hav-
Ing the sloping bottom and delivery-pipe C,
of air-pipe M in the lower part of the con-
denser having openings 14 on its upper side
for the-admission of air, and hood 15 over the
alr-pipe, substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subséribing

witnesses.
WILLIAM C. BROWN.
Withesses: -
C. J. SAWYER,
W. H. KENNEDY.
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