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 To all whom it may concern :

Be it known that I, JomN B. Roor, of the
city, county, aud State of New York, have in-

~vented a new and useful Improvementin Con-
densers for Steam or Vapor; and that the fol-

lowing is a full, clear, and exact description
of the same, reference being had to the accom-

- panying drawing and to the letters of refer-

ence marked thereon, making a part of this

specification.

This invention is in the nature of an improve-
ment in a condenser for steam or vapor; and

the invention consists in a surface-condenser
provided with a pump constructed to not only

withdraw the air and vaporfrom the condenser,

but also to operate as a circulating-pump, and

at the same time keep the condensing-water

1ree from the water of condensation.

In the accompanying sheet of drawings,

~ Higure 1 is a side elevation of my condensing

apparatus, and Fig. 2 a longitudinal section
of same, - | -
- Similar letters of referenceindicatelike parts
in both figures. o '
A represents a tank or other vessel, within

~which is placed a coiled pipe, J. The upper

end of this coiled pipe, @, is connected with
the exhaust of an engine, and the lower end
of the coil enters into a separating-chamber,

C. Extending upward from the separating-

chamber O is a pipe, E, one end of this pipe
entering into and near the bottom of a pump,
B. From the top of this pump B extends a

pipe, H’,and tfrom the pump B extends another |

pipe, H. This last-mentioned pipe H extends
into a gland, G, into which is placed a valve,

b, connected with a weighted lever, ¢. From
- the lower end of the separator C is a pipe, ¢,

which enters into the valve-chest fof a pump,

- D. Within the pump B is fitted a diaphragm,

g, with two valves, & 1/, and & piston, k, with

My condensing apparatus being constructed
substantially as I have above described, it is
operated in the following manner: The upper
end @ of the coil J is connected with the ex-

~haust of the engine. The exhaust steam pass-

ing within the coil is condensed by reason of
the cold surface of the same, the coil being
surrounded with c¢old water by the action of

- the pump B, which draws the same through

the pipe H, by the action of its piston £k, fore-
Ing the water through the pipe H’ into the tank
A, filling the tank and surrounding the coil
with cool water. The steam thus entering from
the exbanst into the coil J passes through the
coll, together with. the water formed by con-

densation, and finds exit through the last

branch of the coil into the receiving-chamber

-C. Upon entering this chamber such vapor

as may enter therein, by reason of its levity,
ascends through the pipe E,whence it is drawn
by the action of the pump B into the vacuam-
chamber F of the pump, the water from the
condensed steam passing downward, through
the pipe ¢, into the valve-chamber, and is re-
turned to the boiler, into which it is forced, by
the action of the pump D, as feed-water.

- From the foregoing description of the con-
struction and operation of my condensing ap-
paratus, it 18 apparent that not only is the
steam condensed within the coil J, but a vac-

| uum is formed in the coil by the action of the

pump B, so that the engine, which may be at-
tached to my condenser, can have all the ad-

‘vantages to be derived from exhausting in a

vacuuin. I o |

The pump B, it will be seen, from its con-
struction, operates in such manner as to draw
the cold condensing -water from its source, .

force it .into the tank surrounding the con-

denser, and at the same time maintain a vac-
uum in the lower part of 1ts barrel or cham-

Dber, into which chamber is drawn, in the man-

ner before stated, the air and uncondensed
vapor within the coil J, producing, therefore,
a complete and satisfactory vacoum within
saild c¢oil. This vacunm in the chamber F of
the pump B is maintained by the action of the
diaphragm ¢ with the valves therein, for, as
the piston & ascends, these valves will open,
admitting the air, &e., to pass through the pis-
ton, and also permitting the water to enter
through the pipe H. This water is at once
drawn through the diaphragm ¢, and thence
upward through the valves 2 /-in the piston
k, and, through the pipe H/, into the tank A.
- When the piston ascends, the water is drawn
directly through the pipe H, and, to prevent
the water from owing continuously from said
pipe and filling up to its entire capacity the
vacuum-chamber ¥, I place a valve, b, suita-
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bly weighted, so that it will counterbalance |
the pressure of the atmosphere and prevent
the water from flowing through the pipe H in-
to the chamber, excepting only when the pump-
piston is ascending, and then, as before stated,

~the water is drawn, directly thr ough the. dia- k

phragm in the manner before described. As
the uncondensed vapor enters into the cham-
berF it is met by the stream of'] incoming water |
- through the pipe H, which condenses it in pre-

cisely the same manner as in the ordinary Jet
condenser. -.

Thecondensing- waterm ay be drawn through
the supply-pipe H directly into the suction-
chamber I, and discharged, by the pump B,

through the surface-condenser A, by the out-
- let I, as shown in Ifig. 2; or it may be drawn
- by the action of the pump B through the con-
~denser J and the pipe H/, and discharged from

the outlet I/, as.shown in Fig. 1. In either case hk

1t 1s obvious that the suction-chamber F be-

comes practically a jet-condenser, by which

- term Imean any form of compartment in which

- the condensing-water and steam or vapor are
‘brought into actual contact.

The valve b, besides regulating the inflow
of water through the pipe H, also throttles the
supply-pine, so as to cause 'the pump B to par-
- tially fill with air from- the tank A. 1t 1s ob-

- vious that if the valve b 1s weighted so as to

- require a pressure upon the under side of the

- valve of ten pounds per square inch to raise

it, there would have to be a vacuum produaced

~1n the suction-chamber I, the pipe L, the sep-

- arating-chamber U, and the steam-space of the

. condenser A, that would exceed ten pounds
- per inch before water could be drawn through |

the valve b. The pipe E may be extended to

a sufficient height to prevent the water from
being drawn through it by a vacuum 1in the

separating-chamber C, or, if it is not conven-
ient to carryit to such a height, a check-valve,
K, may be placed in the pipe in such a man-
ner as to prevent the passage of water from

the suction-chamber If to the separating-cham-

ber C, and yet allow the air and vapor to pass
in a contrary direction through the pipe L.
'The separating-chamber C may be made a
separate chamber, as shown, orin any other
manner adapted to the form in which the tank

| and coil are constructed.

Having thus described my invention, what
[ claim as new, and desire to secure by Let-
ters Patent, is—

1. The combination of a jet-condenser with

a surface-condenser and a combined air and
llft pump, substantially in the manner and
for the purpose deseribed.

2. In a combined jet and surface condenser,
the combination of a separating-chamber, C,
with a combined air and lift pump and a feed-
pump, ;substa;ntmlly as and for the purpose
deseribed. |

3. In a combined jet and surface condenser
the combination of acombined air and lift pump
with an automadtic valve fitted or placed in the
pipe, through which is conducted the condeus-
ing-water, sub.sb&ntmlly as and for the purpose

Jdeseribed.

JOHN BENJ AMIN ROOT.

Witnesses:
WM. H. LE1iTCH,
ALOHA VIVARTTAS.
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