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To all whom it may conecrn.:
- Be it known that I, Rovan 1), Tmtl INSON, & cHiZen
A the United Sia,ies, residing at Milwaukee, in the
rounty of Milwaukee and State of Wisconsin, have in-
vented a certain new and usefud Condenser qum o1
which the following is a specification. |

This invention relutes to vondenser plants and is
&ddptﬁd for use cither with a surface or a jet condenser,
the specific organization of plant diselosed hy this
qpemﬁrauﬂn and the drawings accompanying the
same 18, howevm‘ specifically dealfrned for use with a
set condenser. |

Briefly stated, the conden%er plant which constitutes
the subject-matter of this invention comprises the com-

hination with a jet condenser of water and air pumps’:

for relieving the condenser head of the condensing wa-
‘ter and the water of condensation and. jor freeing the
condenser head of air and other gases while at the same
time freeing from air one of the water pumps empl-:}yed
in order that it may not become air bound.

It is 4 well known fact that air carried into a jet con- -
denser with the wndensmg water increases in volume -

enormously by expansion due to the diminished pres-

sure within the condenser and separates from the water. |

The air thus liberated must be removed by special ap-
paratus in order to prevent the vacuum in the con-

denser from being destroyed. Many forms of apparatus |

have been devised for this purpose and some of them are
vory successful in practice. -
This invention specifically deals with the problem
where 11 is desirable to use a jet condenser and on ac-
eount of location or natural conditions it is not possible
te» have a tail pipe 34 feet high (or whatever the baro-
metric eolumn may be for a specific locality) between
the head of the condenser and the suriace of the water
in ihe hot well. Under these cirenmstances a pump or
pumnps must be employed to d1ﬂL11arge the water from
the condenser against the atmusphenc pressure which

must he overcome, and in practice it is found preferable.

to use Lwo or more pumps arranged in series on account
ol the officiency of operation resulting from such an
carrangement., ,

This invention specifically combines two entrifugal
or positive rotary pumps armngf;d in series and con-
- nected with the condenser, a separate dry air pump be-
ing provided to free the vondenser of air, said dry air

pump olso being connected with the pump located |
nogrer the condenser to free that putnp of air, a dis- |

charge for the dry air pump being provided at & point
preferably between the impellers of the two pumps,
wherehy the back pressure upon the dry air pump is
dimvinirhed to the pressure which exists between: the
two mt;ueﬂers which presgure is less than atmospheric,

as the wmk of forci ing the water from 3 vacuum into the |

]

divided between two impellers or pnmps, each of which
performs a part of the work.

Referring to the drawing which af*(,umpanies this
specification and forins a part thereof, the figure illus-
trates diagrammatically and partially in section a-con-
denser plant embodying this invention. :

Referring to the drawing, the numeral 1 designates
the exhaust steam pipe leading from the engines or
other steam-using apparatus, not shown; 2 designates
the jet condenser head; 3 the cold water or condensing
water pipe; 4 the umbrella located within the con-

I almospherce against-the pressure oi 1119 atmosphere i8 90
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denser head; 5 the condensing water controlling valve; -

6 the tail pipe through which the condensing water and

the water of condensation is disc harged 7 a centrifugal

or rotary pump with which the tail pipe 6 connects; 8
the dlscharge pipe or conduit from said rotary pump,
which in. furn becomes the supply pipe or conduit for
the second centrifugal or rotary pump 9; and 10 the dis-
charge pipe from said second rotary pump, which is ex-
tended belo.v the surface of the water contained in the
hot well 11.

~ ‘The hot well 11 may be pI‘O‘i"l.de with the overflow
pipe 12, which may lead to waste or to a

tank from
which the water may be returned again to the boilers.

The condenser plant shown being adapted for use
with & variety of plants, the illustration is lumited to

-the condenser plant alone, To other parta referred to

being shown.

The. pipe 10 is prﬂﬂded with a check valve 13, and
the pipe 8 is provided with a stop valve 14. |

The numeral 15 designates an- electric motor as a
convenient motor for operating pumps 7 and 9, and
the drawings illustrate the armature of this motor and
the impellers of the pumps ag all carried on a common
shaft 16.

The numeral 17 demgnatea the steam cylinder of the
dry air puinp to which steam inay be admitted through
the pipe 18 and from which the stcam is exhaustced
through the pipe 19, said cylinder being provided with
a piston and piston rod which actuate the plunbur or
piston of the air pump 20, the details not being sbown

The numeoeral 21 designates the inlet or suclion pipe
for the dry air pump, which pipe is extended into the
condenser head and has its open-end located under and
adjacent to the nmbrella 4, as the air and other gases
collect under this umbrella.

The numeral 22 designatesa pipe which is connected
at the point'in pump 7 where air collects and which if
not removed would cause said pump to become air
hound, and this pipe 22 connects with pipe 21, whereby
air would be withdrawn either from the cond u:ns"m" head

" or from the pump 7, or both.

The numcml 23 designates the disc harge pipe from

70

7

80

8BS

90

95
100"

105




10

1o

2 :

the air pump 20, which is provided with check valve
230, and this pipe, as previously stated, is preferably
arranged so that the discharge is into the pipe 8.
The operation of the apparatus is as follows: Steam
being m1pphcd to the condenser head through the ex-

haust pipe 1, the water which passes into said head

through p1pp.3 condenses said steam, and this water,
together with the water of condensation, is withdrawn
from the condenserhead by the pumps? fmd 9, operated
hy the motor 15, and discharged into the hnt well 11,
Air and other gases are also withdrawn {rom the con-
denser head 2 and from the pump 7 by the air pump 20,
and dischar ged into the pipe 8. -

- It is apparent that by providing the two . pumps 7

and 9 ;.md the means discloséd for preventing the first

pump 7 from becoming air bound, said pump will
always provide an eﬂi(:lent water se&l for the condenser

| head 2. ! :

20

It will also be apparent that the seeond pump 9 can-

not become air bound for the reason that the first pup

7 18 forcing water to it which will drive out the air

which may be in said pump.
By discharging the air from pump. 20 into pipe 8§,
the back pressire on pump 20 is less than atm{}apherlc

presSure by the amount of ”suctmn head’’ created by

~ pump 9.

30

It will thus be seen that this invention pmwdes an
-extremely simple, safe and reliable form of ftppamtus i

for discharging the water from a, condcnsor under the
conditions stated.
. Instead of the spemﬁc furm of two pumps E-].'IGWII by

863,116

- the drawing, any equivalent structure.may be used,

the term ‘‘pump’ ds-used in this specification and in
the claims meaning the forcing or impelling means as

distinguished from their inclosing casings.

What I claim is,—

1. The combination with a condenser, of a pump. for

withdrawing water therefrom; a dry air pump for with-

drawing alr and gases from said condenser, and another
puvinp adapted to receive and discharge the water d4dis-
charged by the first pump together with the air dischargoed .
- by said dry air pump.

2. The combination with a condenser, of a pump for
dlqchmging water therefrom, a dry air pump for dis-
charging air from said condenser, said dry air pump heinﬂ'

also in communication with said first mentioned pump’ to

discharge air from said pump, and another mimp adapted
to receive the water discharged by said first mentioned
pump and the air digscharged by said dry air pump ﬂﬂﬂ tn::n
discharge said water and air to a suitable place.

- 3. The combination with a'jet condenser provided with
a steam inlet and a water outlet, of a centrifugal pump in
open cnmmumcatian with said conﬂenspr a dry air pump
provided with a suction pipe extended into said condenser,
said dry afr pump also being provided with a suction pipe
in open communication- with the interior of said centrifu-

' gal pump, and another centrifugal pump connected with
sald first mentioned ceutrﬁugal pump by 2 conduit, said
dry air pump being provided with a discharge pipe adapted
-to discharge into said condmt at a- pmint between the two

punmps,
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In testimony whereof, T nfﬁt my signmturﬂ in the preég- -

enee of two withesses,

| ROYAL D.

WltIlE‘f:SE“S‘- : o B
. D= WeIN,
I*RAWR 5. DexNmoT.

POMTINSON.
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