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To all whom it may concern:

Be 1t known that I, Doxarp Barxs Mori-
SON, a subject of the King of Great Britain
and Ireland, residing at Hartlepool, 1n the
county of Durham, ¥ngland, have invented
Improvements in or Relating to Apparatus
for Withdrawing Air, Vapor, and Water
from Steam-Condensers, of which the fol-
lowing 1s a specification.

This 1nvention relates to apparatus for
withdrawing and discharging air and vapor,
and, 1t may be, water of condensation, from
steam condensers, and 1s applicable to con-
densers working under a vacuum and 1n

which the water of condensation and the

mixture of air and vapor are withdrawn and

~ cischarged from the condenser through
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separate outlets, the condenser being of the

surface contact, direct contact or water jet

ejector types, - _
The principal object of the invention 1s to

enable aerated vapor to be withdrawn from a |

condenser and discharged by means of a
steam jet in a moreeffective and advantageous
manner than heretofore. The present in-
vention is characterized for this purpose by
the fact that the aerated vapor is with-
drawn and discharged from the condenser
by the action of a steam jet arranged behind

and 1n series with a water jet ejector, the

steam jet being arranged to discharge into
the aerated vapor before the same reaches
the water jet ejector. When aerated vapor

18 withdrawn and discharged from a con-
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denser by a steam jet and water jet ejector
arranged as described, the minute particles
of water resulting from the condensation of
the steam are in a condition highly favor-
able to their being coated and supercharged
with the air into which they are discharged,
and of being by their kinetic energy, 1m-
pelled forward and caused to combine or
coalesce with each ether and, in their mo-
mentarily supercharged condition, to be, by
their momentum, driven into the water of
the water jet ejector and be thereby dis-
charged in a very effective manner. This
utilization of the kinetic energy of the steam
jet for causing the air to be effectually ab-
sorbed and incorporated with the water of
the water jet ejector, constitutes a technical
effect of considerable practical value and is

~an important feature of the invention. This

090

action 1s to be differentiated from the known
eJector apparatus 1n which steam and water
jets are arranged concentrically and near

together 1n such a manner as to first com-
bine to form a combined jet of steam and
water which is then used to induce air and
vapor to enter the ejector apparatus in a
lateral direction from the condenser and be
discharged thereby. In such an arrange-
ment, water particles resulting from con-
densation of the steam jet cannot be super-
charged with air before coming in contact
with the water jet and caused to coalesce and
by their momentum be driven into and com-
oined with the water jet so as to be thereby
instantly and effectually discharged with the
contained air according to the present in-
vention, so that such apparatus cannot act
very effectually to withdraw aerated vapor
from the condenser. The action of the new
aerated vapor ejecting apparatus is also to
be differentiated from the action of a steam
jet 1n the known arrangement of air pump
system 1n which the steam from the steam
jet used to withdraw air and vapor from a
condenser 1s delivered into and condensed
within an auxiliary condenser and the air
withdrawn from the latter by a reciprocat-
1ng or equivalent mechanically operated air
pump. In the latter arrangement, the ki-
netic energy of the steam jet 1s uselessly dis-
sipated 1n the supplementary condenser and
the heat 1 the steam from the steam jet is
largely absorbed by the condensing water in
such auxiliary condenser and discharged
with such water, thereby involving thermal
Joss. On the other hand, by the present in-
vention, not only are the water particles re-
sulting from the condensation of the steam
supercharged with air and their kinetic
energy utilized to cause them to coalesce
with each other and with the water in the
water jet ejector but the latent heat of the
steam from the steam jet and also the
latent heat of the water vapor withdrawn
from the condenser, 1s, to a large extent,
absorbed by the water flowing through the
water jet ejector and can thereby be con-
served and usefully employed. It has been
found by careful experiment that (a) the
temperature of the water passing through
the water jet ejector may be very consider-
ably higher than the water of condensation
in the condenser and that therefore this
water can be passed through the water jet
ejector and afterward be 1n part used as
feed -water for the boilers, with great
thermal advantage, and (06) that the cool-
ing of this water, or such part thereof as is
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N con_tii_i_ﬁo_uély _Eircﬁla'ted‘ through the water
‘jet ejector, need only be resorted to when

the amount of condensed water in the main

"~ condenser is curtailed by reéason of the power
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engine being stopped.

of the engine being diminished, or by the

The water jet ejector may be of véfibué |

kinds. It may comprise a static  water

‘spraying device, or a mechanically operated
water spraying device of known kind; or a

solid water jet device, or both a water spray-

ing device and a water jet device combined.

These devices are all hereinifter included 1n
the term, water jet ejector. -~ =~ =
In the case of direct contact condensers,
the water of condensation may be dis-
charged independently of the water Jet
ejector which may be supplied by other
water. Where however the water available
for use in the water jet ejector 1s unfit for
use in boilers, as in the case of sea water on

- ship board, the water supplied to the water
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jet ejector may, with advantage, be water of
coridensation that is in part repeatedly used.

'In some cases the water may be supplied .

to the water jet ejector by a pump either

from a vessel or reservoir into which 1t 1s de-.

livered by another Dfump from the con-
denser, or from a tank

jet ejector delivers. Somefimes the water
may be cooled before being delivered into

the water jet ejector.

The condensed steam ‘water may in some

cases be withdrawn from the condenser by
head and pressure pumps through an ele-

vated pipe or receiver wheéreby -an artifi-
cially produced head or pressure of water
can be obtained when such a head or pressure
is necessary but is not conveniently obtained
with known arrangeéments, for the satisfac-
tory working of the system. |

In order to maintain an approximately

~ constant and adequate supply of water to

" the water jet ejector under varying condi-
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tions of load in the main condenser, the dis-
charge pipe from the said water }et ejector

may%e provided with means such as a valve |
or pump which discharges the said water
either directly or through a cooler; or m.

some cases, the inducing action of this water

“ ean be utilized in lieu of, or as an auxiliary

to, the said pump for causing the discharge
of condensed steam water from the con-

denser- to the receiver and be at the same

time itself discharged into the receiver. By

these means the supply of water through the

~ water jet cjector can be maintained nor-

6O
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mally.adequate and constant at all loads.
When the air and- vapor are withdrawn
from the condenser by a steam jet and dis-

charged into the receiver; the steam may be
condensed in the receiver by contact with

condensed steam water simultancously de-
livered into the receiver, preferably in the

form of a spray. The air and uncondensed

3,

into which the water |

'
" .r
e -tl oo . '
=~ 2 '
F

‘vapor may be led from the i‘ég:éive‘r to the
water jet ejector with or without the aid of

‘a jét of steam, the water being drawn off’
from the receiver by a pump, and water be-
ing supplied to the water jet ejector by any -

convenient means, as by another pump.

' from the receiver be discharged directly by

a pressure pump, air and vapor may be

withdrawn from the condenser, or from the
receiver, or from each of these devices by,
“and be discharged through, a separate water
jet ejector to which water may be supplied
| under pressure by any convenient means, as
by another pressure pump. I

Y

I{ the condensed steam water supplied -

20

Apparatus according to the present 1nven-

tion is applicable to condensers of both the

| surface and jet types. The pumps may ad-
vantageously be of the centrifugal type,

but may, if desired, be of the reciprocating
or other suitable type. The water jet ejector
may be of the single or multiple nozzle type,
“and be provided with the usual fittings.- 1f
desired, two or more water jet ejectors may
be used, arranged in parallel or in series,
and the number used at any one time may be
varied to suit the load on the condenser and
the amount of air leakage. |
In the accompanying drawings, Figures 1
to 7 inclusive, SEOW,- in elevation, various ar-
rangements of apparatus embodying the
present invention, the several figures being,
for simplicity, shown more or less diagram-
matically. 8 " .
According to Fig. 1, ¢ is a condenser of
the surface type having an outlet pipe b for
air and vapor and a separate outlet pipe ¢

- .

| for water of condensation.. g 1s a steam

nozzle whereby a jet of steam can be caused
to enter the pipe 6 and become mixed with
the air and vapor therein. The pipe b 1s
connected to a water jet ejector comprising,
in this example, a supplementary spraying

jet nozzle d provided with a water inlet

pipe d*, and a main water jet nozzle ¢ ar-

ranged in series with the nozzle d and hav-

ing a water inlet ¢'. . |
Either the water spraying nozzle d, or the

water jet nozzle e, may be used independ- -
ently, or both may be used together 1n series

as illustrated. = o
The arrangement is such that when the

‘apparatus Is in action, air and vapor enter-
ing the pipe b are acted upon by the steam

jet ¢ the water particles of which rapidly

Decome superaerated by contact with theair

present in the p%})e and, traveling at a high

veloeity, gradua

r approach encﬁ other and
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coalesce and by their momentum are driven

into the water of the water jet e}ector, as
hereinbefore described, the whole then trav-
eline onward at a high velocity through the

discharee pipe f, the discharge being assist- -

ed by the water jet issuing through the noz-
zle e, if this nozzle be also used. -

A




- Fig. 2 shows air and vapor withdrawing
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apparatus according to the invention com-
bined with a steam condenser from .which

the condensed steam water is withdrawn by

head and pressure pumps. In this example,

the air and vapor outlet pipe b with steam.
‘nozzle ¢ is arranged to deliver directly into

the main water jet ejector e, which, 1n this
example, 18 shown without the spraying

nozzle.

2 18 the exhaust steam inlet of condenser «.
To prevent the loss of the water resulting
from the condensation of the vapor coming

- from the main condenser and from the steam

- 15
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jet, when the latter is used, and when it is

important that this water loss should not
take place, as in marine installations, the
water supplied to the ejector may be pre-
viously cooled condensed steam water. In
the example (Fig. 2), such water is deliv-
ered to the ejector e through pipe ¢' by a

centrifugal pump A, the resultmo mixture.
of condensmo water, condensed steam water

and air bemg dlscharﬂed through the pipe f
into an open tank ¢ whence the water flows
through a pipe 4 into a cooler % located at
the bottom of but separate from the main
condenser ¢, and thence through a pipe m
to the pump % for re-use. Excess of water,

due to the condensatlon of the vapor with-

. drawn with the air from the condenser «,

3.0

escapes from the tank ¢ through an over-
flow pipe n. Condensed steam water 1s

~withdrawn dfrom the main condenser ¢
‘through a pipe 0 by a head pump p which

. delwers 1t through a pipe ¢ into a raised re-
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celver 7 which 1s connected to the top of the

condenser a by a pressure equalizing pipe s,
and from Whlch the water passes downward
through a pipe ¢ to a pressure pump u for
dehvery through a pipe » into a feed water

tank 0.

The condensed steam water may be de-
livered to the water jet ejector by a pump
which obtains the water for this purpose
from the receiver into which the condensed
steam water from the condenser i1s dis-
charged by another pump, additional water
bemo however delivered to the water jet
e]ector from the cooler. An arrangement
of this kind is shown in Fig. 3, the con-

densed Ste"LI“Il water, which 1s dehvered from

the receiver » to the ejector ¢ by the pump
u, being used in the ejector ¢, which, as in
Flg 1, 1s placed in series with the e] ector 2
which receives cooled water from the cooler

/e through the pump A.

As 1m Fig. 2, the pump p withdraws
water of COIldeIlS‘lthn from the condenser «
through the pipe o and discharges 1t
thrmwh the pipe ¢,into the receiver rwhich

18 connected to the top of the condenser by

69

a pressure equalizing pipe s, and the air and

~water delivered from the water jet e]ectm

are delivered through plpe f into the tank ¢

structed

'1-..""\-

3

from which the air escapes and Whence some
of the water returns through pipe 7, cooler
k and pipe m to the pump "4 for reuse, the

| remainder of the water escaping through

the overflow pipe n.

In the modified arrangement shown in
Fig. 4, only one pump, namely A, 1s em-
ployed. The air and vapor are discharged
by the steam jet ¢ from the condenser « to
the water jet ejector ¢ which discharges into
the tank < whence the water passes into the
cooler %, which 1s here shown as being 1nde-
pendent of the condenser, but may be con-
integrally with 1t 1f desired.
Thence the water passes by a pipe m to the
pump % by which 1t 1s delivered through a
pipe ¢ to the water jet ejector e. The pipe ¢
leads from the bottom of the condenser to a
water jet device 3 where the kinetic energy
of the water delivered by the pump 4
through the pipe €2 is utilized, by an induc-
Ing and propelling action, to deliver the
condensed steam water from the condenser a
into the main ejector e.

In the modified arrangement shown in
Iig. 5, a steam Jet at g* 1s “used to dischar oe
alr and vapor by pipe 0* from condenser «
to receiver 7 to -which the water of conden-
sation from condenser « 1s also delivered by
pump p through pipes o and ¢, steam from
the jet ¢* bemcr simultaneously condensed 1n
the said receiver. Air and vapor are with-
drawn from the receiver by the water jet
ejector e Whmh receives cooled water by way

of the pipe ¢' and discharges the air and

vapor through pipe f into tanlk 4 ¢, whence the
water flows by pipe 7 into the cooler /.
Water 1s withdrawn from the cooler by
pump A, through the pipe m, and again de-
livered at a smtable pressure to the water jet
ejector ¢. Any surplus water produced 1n

the water jet circulating system by con-

densation of steam, can flow by pipe =
from tank ¢ to the boiler feed tank 2 into
which pump u%, which withdraws the water
from the receiver » by pipe #, discharges this
water through pipe v.

Although It s usually desirable for ther-
mal reasons to pass the condensed steam
water from the condenser to the boiler feed
tank without cooling 1t, as in Figs. 2 and 5,
1t may sometimes be desired to cool the con-
densed steam water and thereafter employ
it 1n the receiver or water jet ejector. Ior

example, in Fig. 6, the cooler is located 1n

the bottom of the condenser a¢ and consists
of an open well.
falls into this well where 1t 1s cooled and 1s
discharged by pump » into receiver 7 into
which the air and vapor are conducted from
the condenser « through pipe 6 provided
with a steam jet ¢*, as imn Fig. 5, the steam
and vapor beingo condensed fo a O'reater or
less extent in receiver 7 by the water simul-
taneously admitted thereto from pump 2.

The condensed steain water

70

(5

80

85

90

95

100

105

110

115

120

125

130



10

Air and uncondensed vapor pass from re-

celver » through pipe 6% into the water jet

ejector ¢ into which the cooled water from
the receiver is discharged by pump w and

‘whence 1t passes with the air to the tank i.

From this tank the required proportion of
the water may be led back to the cooler %
by way of the pipe j as before, the surplus
passing away by the overflow p1pe n.
As will be seen the arrangement shown 1n
Figs. 2, 3, 5 and 6 aooordlncr to which the
condensed steam water is withdrawn from

- the condenser ¢ by a head pump p and de-
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Jivered 1nto an elevated receiver 7 whence-

the water i1s drawn off by a pressure pump %
and delivered to a feed water tank w or
elsewhere, forms a convenient means for
artl ondly producing a head or pressure of
water 1n cases where this is necessary. for

the satisfactory working of water pumps
w1thdraw1nfr condensed steam

used for
water from a steam eondenser. Such an ar-
rangement can advantageously be used in
cases where air and vapor are withdrawn

from the main condenser by apparatus other

than the 1mproved apparatus herembefore
described for this purpose.

In the modified arrangement shown in
Fig. 7, the receiver r 1s not connected to the
condenser by an equalizing pipe, and the air
and vapor are drawn from the condenser
and dlsohmrged into the receiver by means
of a steam jet g* suitably disposed in pipe 0*
the air and vapor being withdrawn through
the pipe z by any suitable air extractor.
The condensed steam water 1s delivered into
the receiver as before by the pump p, and
when the vacuum in the receiver is less than

that in the condenser and the boiling point

therefore higher, this water can advanta-
geously condense steam from the jet as well
as the steam coming with the air from the
condenser. All the water condensed in the
receiver 1s withdrawn by way of the pipe ¢
by the water pump u, or may be wﬂ:hd) rawn
by the same air pump which withdraws air
and vapor. In the latter case, the air and

vapor may, 1f desired, be Wlthdrawn from

the receiver by a reelprocetmg alr pump by
the same pipe that withdraws the water.
~What I claim 1s:—

1. In steam condensing plant the combi-
nation with a main steam condenser of a con-
duit connected to the air and vapor outlet of
sald condenser, a steam jet device arranged

to deliver steam into Sald condult in a d1ree- |

tion away from said air and vapor outlet,

and means for delivering liquid into said

conduit at a part thereof 1in advance of said
steam jet device and in a direction away
from said device.

2. In steam condensing plant, the combi-
nation with a main steam condenser of a
fluid ejecting device operative by liquid
ﬁowmg ‘therethrough, means for causing

967,810

liquid to flow 1n a continuous
through said fluid ejecting device, & conduit
between the air and vapor outlet of said con-
denser and said fluid ejecting device and
forming a continuous passage with the latter

.and a steam jet device arranged to deliver
steam into sald conduit in a direction to-

ward said fluid ejecting device.

‘manner

70

3. In steam condensing plant, the combl- -

nation with a main condenser and a conduit
for leading air and vapor therefrom, of a

water ejecting device connected to said con-

duit and forming a continuation thereof,

75

means for causing water to flow contmu— '

ously through said water ejecting device and

a steam et device arrange to deliver steam
1nto sai

80

conduit in a direction toward said

water ejecting device so that the resulting
superaerated water particles resulting from

the condensation of the steam will be drwen
into the water flowing through the water
ejecting device and be dlscharged with the
1ssuing water.

4. In steam eondensmg plant, the combi-

nation with a main condenser and a conduit

85

90

for leading air and vapor therefrom, of a

water ejecting device connected to said con-
duit so as to form a continuation thereof, a
water cooling - device, means for causing
water to circulate through sald water cool-
ing device and water ejecting device, and a
steam jet device arranged to deliver steam
into said conduit in a (ireetlon toward said
water ejecting device.

5. An air withdrawing and dlschargmg

95

100

device having an inlet at one end adapted to

be connecte
water discharge outlet at the other end and
comprising a Water jet ejector and a steam
jet device terminating within sald device
and directed toward said water jet ejector.

6. An air withdrawin

steam jet device extending into said pipe and
a water jet ejector having an inlet for water,
sald steam jet device and water jet e]ector
being co-axially arranged.

, and dlscharglng-
device comprising an inlet pipe for air, a

to a steam condenser and a

105
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7. An air withdrawing and dlschargmg .

device comprising an air conduit having a

steam jet device extending into it, and a
water Jet ejector having a water spraylng de-
vice Into which air can be discharged by the
action of steam 1ssu1ng from sald steam jet
device.

8. An air Wlthdrawmg and discharging
device comprising an air inlet and outlet

pipe with co-axially arranged steam and
water ejecting devices.

' An air withdrawing and discharging
| devme comprising an air inlet pipe, a steam
nozzle extending into said pipe and a water

115
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125

spraying device arranged in line with said

steam nozzle and having an outlet for dis-

charge of the combined ]et of air and water
~produced in said withdrawing device. '

130
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10. An air withdrawing and dlschalgmo' | vice, and means for causing water to flow

device comprising an inlet pipe, a steam noz-
zle therein, a water spray-nozzle ejector and
a water ]et nozzle, said nozzles being ar-

ranged In series with each other.

-11. An air withdrawing and discharging
device comprising a pipe with steam inlet
nozzle, a water spraying nozzle and a water
jet nozzle sald nozzles being arranged co-
axially, the said pipe h‘wmo a lateral inlet
for air and the water nozzles having sepa-
rate inlets for water.

12. An air and vapor withdrawing and
discharging device comprising a steam eject-
ing device with separate inlet for air and
vapor, a water spraying nozzle and a water
jet nozzle, these parts being arranged co-
axially and in series with each other in the
order mentioned with separate water inlets
for the water nozzles and a common outlet
tor combined air, vapor and water.

13. An air and vapor withdrawing and

‘discharging device comprising a strawht

pipe or “conduit having at one end a lateral
branch for connection to a steam condenser
and a steam jet device extending co-axially
into 1t, a water spray nozzle connected to
the outlet end of said pipe and having a lat-
eral 1let for water and a water jet “nozzle
connected to the outlet end of the water
spray nozzle and having a lateral inlet for
water and a coaxial outlet for a combined
jet of air, vapor and water.

14. The combination with a Steq,m con -
denser having separate outlets for air and
vapor and for water of condensation, of an
alr and vapor outlet pipe connected to the
alr and vapor outlet and. provided with a
steam Jet device whereby steam can be dis-
charged 1nto said pipe, a water jet ejector
connected to said outlet pipe so as to form

a continuation thereof, and means for caus-
ing water to flow throuwh sald water jet

- eJector.

495
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‘continuation thereof, a tank into which

15. The combination with a steam con-
denser having separate outlets for air and

vapor and for water of condensation, of an ;

air and vapor outlet pipe connected to the
air and vapor outlet and provided with a
steam jet device whereby steam can be dis-
charged into said pipe, a water jet ejector
connected to said outlet pipe so as to form a
sald
water jet ejector discharges, and means for
causing water to flow from said tank back
into said water jet ejector.

16. The combination with a steam con-
denser having separate outlets for air and
vapor and for water of condensation, of an
air and vapor outlet pipe connected 'to the
alr and vapor outlet and provided with a
steam Jet device whereby steam can be dis-
charged into said pipe,a water jet ejector con-
nected to said outlet’ pipe so as to form a

through sald water cooling dewce and water
et ejector.

17. The combination with a steam con-

cdenser having separate outlets for air and -

vapor and for water of condensation, of an
alr and vapor outlet pipe connected to the
alr and vapor outlet and provided with a
steam jet device whereby steam can be dis-
charged 1nto said pipe, a water jet ejector
connecteé_ to said outlet pipe so as to form
a continuation thereof, a tank open to the
external atmosphere and into which said
water jet eJector discharges, a water cooling

device connected to said tank, and means for

causing water to circulate through said

water coohng device, water jet ejector and
tank

The combination with a Ste‘Llll CON -

densel having separate outlets for air and

vapor and for water of condensation, of an

alr and vapor outlet pipe connected to the air

and vapor outlet and provided with a steam
jet device whereby stea,m can be discharged
into said pipe, a water jet ejector connected
to said outlet pipe so as to form a continua-
tion thereof, a tank open to the external
atmosphere and into which said water jet
ejector discharges, a water cooling device
connected to said tank and arranged at the
base of said condenser, and means for caus-

g water to circulate through said water

cooling device, water jet ejector and tank.

19. The combination with a steam con-
denser having separate outlets for air and
vapor and for water of condensation, of an
alir and vapor outlet pipe connected to the
alr and vapor outlet and provided with a
steam jet device whereby steam can be dis-
charged into said pipe, a water jet ejector
connected to said outlet pipe so as to form
a continuation thereotf, and means for de-
livering water from said condenser into said
water jet ejector.

20. The combination with a steam con-
denser having separate outlets for air and

vapor and for water of condensation, of an

“air and vapor outlet pipe connected 'to the

air and vapor outlet and provided with a
steam jet device whereby steam can be dis-
charged into said pipe, a water jet ejector
connected to said outlet pipe so as to form
a continuation thereof and comprising mul-

tiple nozzles, and means whereby water can

| be caused to flow through one or other or

each of the nozzles at will.

21. The combination with a steam con-
denser having separate outlets for air and
vapor and for water of condensation, of an
air and vapor outlet pipe connected to the
alr and vapor outlet and provided with a

- steam jet device whereby steam can be dis-

charged 1nto said pipe, a water jet ejector
connected to said outlet pipe so as to form

continuation thereof, a Water cooling de- | a continuation thereof, and comprising a

''''''
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nozzle arranged in series with each other
and with sald outlet pipe and steam jet de-

vice, and means for causing water to flow
through either or both of sald water nozzles- |

at will.
99. The combination with a steam CON-

denser having separate outlets for air and

vapor and for water of condensation, of an
air and vapor outlet pipe connected to the
air and vapor outlet and provided with a

-steam jet device whereby steam can be dis-

charged into sald pipe, a water jet ejector

connected to said outlet pipe so as to form a

continuation thereof and comprising a water

“spraying jet nozzle and a water jet nozzle

arranged directly in line with each other and

with said outlet pipe and steam jet device so

that condensed steam water with air and

vapor will be delivered direct into said

water jet ejector and means whereby water
can be caused to flow through either or both
of said water nozzles at will.

93. The combination with a steam con-
denser having separate outlets for air and

vapor and for water of condensation, of an

air and vapor outlet pipe connected to the
air and vapor outlet and provided with a
steam jet device whereby steam can be dis-

charged into said pipe, a water jet ejector
oonnected to sald outlet pipe so as to form a -
~continuation thereof and comprising multi-

ple nozzles, a tank into which said water
jet ejector discharges, a water cooling de-
vice connected to sald tank, means for caus-
ing water to circulate through sald water

cooling device, part of said water jet ejector

and said tank, and means for delivering
water from said condenser through another
par t of said water jet ejector.

24. The combination with a steam con-
‘denser having separate outlets for air and

vapor and for water of condensation, of an
air and vapor outlet pipe connected 'to the
alr and vapor outlet and provided with a
steam jet device whereby steam can be dis-
charged into said pipe, a water jet ejector
connected to said outlet pipe so as to form a
continuation thereof, a tank into which said
ejector discharges, a recelver in communica-
tion with said condenser and water jet ejec-
tor, means for causing water to flow from
sald tank, through said water jet ejector,

means for delivering water from said con-

denser into said recelver and means for
withdrawing water from said receiver.
25. The oombmatlon with a steam CON-

denser having separate outlets for air and

vapor and for water of condensation, of an
alr and vapor outlet pipe connected to the
air and vapor outlet and provided with a
steam jet device whereby steam can be dis-

charged into said pipe, a water jet ejector

connected to sald outlet pipe so as to form a
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‘water spraying jet nozzle and a water ]et | spray ]et nozale and a Water jet nozzle ar-

ranged 1n series with each other and with
said pipe and steam jet device, a tank into
which said water jet ejector discharges, a

water cooling device connected to said tank,

means for causing water to circulate through
said water cooling device, water jet nozzle
and tank, and means for causing water to

70

flow from said condenser through the water

spray jet nozzle.

26. The combination with a steam con-
denser having separate outlets for air and
vapor and for water of condensation, of an
air and vapor outlet pipe connected 'to the

‘air and vapor outlet and provided with a

steam jet device whereby steam can be dis-
charged into said pipe, a water jet ejector
connected to said outlet pipe so as to form a
continuation thereof and comprising mul-
tlplo nozzles, a tank into which said water
jet ejector delivers, a water cooling device
arranged at the base of said condenser and
connected to said tank, a pump for causing
water to circulate through sald cooling de-
vice and one of the nozzles of said water
jet ejector, a receiver connected to said con-
denser, a pump for withdrawing water from
sald condenser and delivering it into said
recelver and a pump for withdrawing water

from said receiver and dehvorlmr it i1nto-

another nozzle of the water jet e] iector.

27. The combination with a steam con-
denser having separate outlets for air and
vapor and for water of condensation, of a
receiver connected to said condenser and into
which air and vapor can pass from said con-

‘denser means for producing a partial

vacuum in said recelver, means for deliver-

Ing water of oondonsatlon from said con-
105

denser into said receiver and means for
withdrawing fluid from said receiver.

28. The combination with a steam con-
denser, of a water jet ejector, an air and
vapor conduit connecting said ejector to said

condenser, a vessel or receiver, a pump for

WJ,thdrawmg water of condensation from
sald condenser and delivering it into said

receiver, and a pump arranged to contmu—_

ously withdraw water from said receliver
and foroe 1t through said ejector..

99. The combination with a steam con-
denser, of a water circulating system includ-
Ing a water jet ejector having an air and

vapor inlet connected to said condenser, a

vessel into which water of condensation is
delivered from said ejector and a pump re-
ceiving water from said vessel and discharg-
Ing 1t through sald ejector. '

30. The combination with a steam con-
denser, of a water circulating system includ-

Ing a ater jet ejector connected to the air
‘and vapor outlet of said condenser, a vessel

having an outlet for surplus water ‘and into
which said ejector discharges, a pump for

continuation thereof and comprising a water | circulating water through sald system and
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means for delivering water of condensation
from the condenser to the circulating system.

31. The combination with a steam con-
denser, of a water circulating system com-

prising a vessel, a water conduit forming
with said vessel a continuous circuit, a water
Jet ejector arranged in said circuit and con-
nected to the air and vapor outlet of said
condenser, a pump arranged to cause water
to  circulate through said condmt and
ejector and dlschara‘e into said vessel, and
means for dehvermO* water of condensation
from said condenser into said circuit.

32. The combination with a steam con-
denser, of a closed receiver arranged at a

~ higher level than the bottom of said con-
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denser and 1n free communication with said
condenser, a pump 1nto which water flows

from said condenser and which delivers the

water into said receiver, and a second pump
of the centritugal type into which water
flows from said receiver and by which such
water 1s discharged, said second pump being
placed at a sufficient distance below said
recelver to produce the head of water on its
inlet side necessary for the uniform and re-
liable working of a centrifugal pump.

33. The combination with a steam con-
denser, of a tank having an outlet for excess
water, a water jet ejector arranged to with-
draw air from said condenser, a pump re-

ceiving water from said tank and delivering

it to said ejector, said ejector delivering air
from the condenser and water from the
pump into said tank and a pump for deliver-
ing water of condensation from said con-
denser to said tank.

34. The combination with a steam con-
denser having separate outlets for air and
vapor and ior water of condensation, of an
air outlet pipe with steam jet device con-
nected to the air and vapor outlet, a water
jet ejector connected to said outlet pipe so
as to form a continuation thereof and into

!

which aerated condensed steam particlesare
directly delivered by their kinetic energy, a
tank into which said water jet ejector de-
livers, a water cooling device connected to
said tmk a pump adapted to cause water
to circulate through said water cooling de-
vice, part of the water jet ejector and tanl{
a recelver connected to said condenser by a
pressure equalizing pipe, a pump adapted to
withdraw water from said condenser and
deliver it into said recelver, and a pump
adapted to withdraw water from said re-
ceiver and deliver it into another part of
sald water jet ejector.

35. The combination with a steam con-
denser of a water jet ejector connected to
the air and vapor outlet of said condenser, a
tank into which said ejector discharges and
means for circulating water through said

‘eJector and tank.

36. The combination with a steam con-
denser of a water jet ejector connected to
the air and vapor outlet of said condenser,
a tank into which said ejector discharges
and which receives water of condensation
from said condenser, and a pump for circu-
lating water through said ejector and tank.

37. The combination with a steam con-
denser and a vessel, of a water circulating
system comprising a water conduit arranged
to form with said vessel and the lower part
of the interior of the condenser a continu-
ous circuit, a water jet ejector arranged In
sald circult and connected to the air and
vapor outlet of said condenser and a pump
arranged to circulate water through said
circuit.

Signed at West Hartlepool in the county

of Durham England this fifth day of Octo-

- ber 1908.

DONALD BARNS MORISON.
Witnesses:
C. J. Sxow,
H. Bowex.
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