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UNITED STATES PATENT OFFICE.

MAURICE LEBLANC, OF PARIS, FRANCE, ASSIGNOR TO SOCIETE ANONYME FPOUR

L’EXPLOITATION DES PROCEDES WESTINGHOUSE-LEBLANC, OF PARIS, FRANCE.

CONDENSER.

© Specification of Letters Patent.  Patented Mar. 29, 1910,

Applicatian filed Nbvember 23, 1905. Serial No. 288,701,

To qll whom it may concern:

Be it known that I, Mavrice LEsBLANC,
a citizen of the Republic of France, residing
at Villa Montmorency,. . Auteuil, Paris,

Trance, -have invented a new and useful’

Improvement in Condensers, of which the
following is a specification.

This invention relates to condensers, and
more particularly to the type known as jet
condensers. :

The object of this invention is to produce
a simple -apparatus of the class above men-
tioned which is extremely efficient and
adapted to 2 wide range of application.

A further object has been to produce a
rotary jet condenser in which simple me-
chanical means are utilized for breaking up
the flow of condensing liquid and causing
it to be ejected from the condenser at a high
velocity so -that it will condense and carry

“away the vapor or gas to which it is ex-

posed and. thereby create ‘and maintain a
desired vacnum.
attain in a condenser embodying in its make
up the elements herein described and illus-
trated- in the accompanying  drawings,
throughout the several views of which like
parts are designated by corresponding char-
acters, . : C

Figure 1 is a vertical section of a con-
denser embodying this invention. In Fig.

"9 the condenser is shown partially in eleva-

tion and partially in'section for convenience
of description. Fig. 3 is a disgrammatic

representation of a reversely rotated water
embodying a.detail of this inven--

turbine
tion.- : ;
The essential features of this invention
are a condensing chamber communieating
with the exhaust fluid passages of an engine
or with other sources of vapor to be con-
densed, to which the condensing liquid -is
admitted through a rotating nozzle which
is adapted to break up the flow of liquid
into a mass of separate drops; a reveisely
rotated water turbine arranged to receive
the condensing liquid issuing from the-con-
densing chamber and discharge it at a high
velocity into the exterior passages of the
condenser or into-the atmosphere and there-

. by create and maintain a vacuum within the

———Fhereinafter.
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‘condenser, as will be more fully described

Referring to
condensing chamber enters the blades 5 of

This and other objects T:

Fig. 3, the water leaving the

an absolute velocity w. The turbine wheel
5 is rotated by some mechanical means in
the direction of the feathered arrows so
that the blades 5 have a-peripheral velocity

a turbine wheel 6 through a passage 7 with °

60

V. The water entering the turbine is acted . -

on by the blades and the absolute velocity
w of the water combines with the peripheral

.velocity V of the blades to form a velocity

W relative to the blades. The relative ve-
locity W is overcome by the centrifugal
force occasioned by the rotation of the
turbine and the water is then projected radi-
ally by this centrifugal force and tends to
leave the wheel with a velocity approxi-
mately equal to and of opposite sign from
the velocity W. This velocity combines
with the peripheral velocity V of the blades
and forms an absolute velocity », superior to
the velocity w of the water at its entrance
to the wheel. The blades 6, as in all analo--
gous cases, are so arranged that the water
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1s received and discharged by thein with as -

little shock as.possible. During the action
of the blades on the water, the turbine wheel
turns through an angle, which may easily
be determined, and which, by experiment,
has been found to be approximately 100°.

This angle varies of course for different ve-

locities of the turbine and of the entering

water. : :
Referring to Fig. 1: The vapor to be con-

densed enfers a condensing ' chamber 9,

through an inlet opening 10. The walls of-

‘the condensing chamber 9 gradually con-
verge, forming a passage or combining tube
7. Condensing liguid.1s introduced into the

chamber 9 through a supply pipe 12 and is

discharged into a rotary distributer 13
mounted on brackets 14 which are supported

by walls 11. Thejdistributer 13 consists of

two or mere branch pipes 15 connected to a

‘main pipe 16 and is adapted to be rotated
by the water passing through it so that the -

issuing jets of water flow successively
through all parts of the lower portion of
the chamber 9. The combining tube 7 con-

nects with-a collecting or pump chamber 19

in which the reversely rotated water turbine
6 is.located. The portion referred.to as the
reversely rotated turbine is in reality a pump
impeller and will be so termed throughout
the following description. The impeller 6
is mounted on the shaft 8 which is suitably
journaled in the frame portion 17 of the
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condenser and is provided with an operat-
ing pulley 18. The condensing liquid, dis-
charged from the combining tube 7, is re-
ceived by the blades 5 of the impeller and
discharged. from the chamber 19 through a
converging nozzle 21.
nects with a diffuser spout 23, to which is

connected the exterior passage 24 of the con-

denser. The pump chamber 19 besides be-
ing connected to chamber 9 by the passage 7

1s also connected to said chamber 9 by méans |

of a passage 20 which enters said chamber
above the distributer 13. The converging
nozzle 21'is provided with a lateral opening
22 which connects with the chamber 19, A
chamber 25 surrounds the converging nozzle
21 and is provided with a steam inlet pas-
sage 26 and an outlet passage 27 connecting
with the. diffuser spout 23.

In starting the condenser, the impeller 6
is driven at a high speed and live steam is

- introduced into the chamber 25 through the
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passage 26. The steam in -discharging
through- the passage 27 and-the diffuser
spout 23 into the atmosphere acts as an
ejector and the air or other non-condensable
fluid contained within the condensing cham-
ber is drawn through the passage 20 and
opening 22 in the discharge nozzle 21 and
carried by means of the stream passing
through the discharge nozzle through the
diffuser and away. from the apparatus. By

--thig*means the air in the steam entering the

condenser, as well as the air liberated from
the condensing water, is removed from the

-apparatus. By creating a partial vacuum

in the condenser, the condensing liquid is
caused to énter the chamber 9 through the
supply pipe 12 with a velocity correspond-
ing to the difference in the pressure between
the condensing chamber and the atmosphere.
After a desired entrance velocity of the con-
densing liquid has been attained, the steam
supplied to the chamber 25 is shut off, since
the water in passing through and out of
the condensing apparatus will maintain the
vacuum. The condensing water . issuing
from the supply pipe 12 enters and rotates
the distributer 13 from which it is dis-
charged in a shower of spray into the cham-
ber 9. The shower of condensing water, in
passing through and out of the condensing

chamber, condenses and carries with it the

vapor, air or -othér gas to which it is ex-
posed. The converging walls of the com-
bining tube. 7 collect the spray and form it
into a stream which is discharged onto the
rotating blades of the impeller. The con-
densing water discharged from the im-
peller 6, because of its high velocity, passes
through the nozzle 21 and. the diffuser spout
23 into the atmosphere or exterior passages
of the condenser. The water or condensing
liquid in passing through the condensing ap-
paratus, because of its condensing action and

The nozzle 21 con-~

068,475

its high velocity, creates and maintains a
vacuum, C

- With the construction illustrated, the pas-
sage 7, the converging mozzle, and the
diffuser spout may be of eclongated cross
section, the largest cross:sectional diameter
being parallel to the impeller and therefore
a condenser of larger capacity can be ob-

tained without increasing the diameter of

the reversely rotated turbine. ,

Having now described my invention, what
I claim as new and useful and desire to se-
cure by Letters Patent is: -

1. A fluid ejecting device, comprising &
fluid chamber, a liquid supply pipe, pro-

vided. with a rotatable diffuser, communicat-

ing therewith; a pump chaber, a bladed im-
peller, a converging passage communicating
with said fluid chamber and delivering fluid
tangentially to said impeller, a diffuser spout,
a discharge nozzle receiving fluid from said

“impeller and communicating with said dif-

fuser spout and a passage connecting said
pump chamber to said fluid chamber.
2. In a fluid ejecting device comprising a

fluid chamber, a liquid supply pipe com-

municating therewith, a pump chamber, a

bladed impeller operating therein, a passage

communicating with said fluid chamber and
delivering fluid tangentially to the external
periphery of said impeller, a diffuser spout
and a discharging mnozzle receiving fluid
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from said pump.chamber and communicat- .

ing with said diffuser spout. - o

3. ‘A fluid ejecting device comprising a
fluid chamber, a liquid supply pipe commu-
nicating therewith, a pump chamber, a
bladed “impeller operating in said pump
chamber, a converging passage communi-
cating with said fluid chamber and ar-
ranged to discharge liquid therefrom tan-
gentially onto said impeller and a pressure
equalizing passage communicating with
said pump chamber and said filuid chamber.
4. A fluid ejecting device comprising- a
pump chamber, a bladed impeller operating
therein, a converging passage communicat-
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ing “with said pump chamber and disposed

tangentially with reference to said irapeller,
a diffuser spout for receiving fluid dis-
charged from said impeller, and a discharge
nozzle communicating with said spout and
axially alined therewith, said diffuser spout
and said discharge nozzle extending af Tight

angles to said converging passage and being
located tangentially with respect to said im-

peller. -
5. A fluid ejecting 'devives comprising a
pump chamber, a bladed impeller operating

therein, a converging passage communicat-

ing with said pump chamber and disposed
tangentially with reference to said impeller,
a convergent diffuser spout communicating
with said pump chamber and adapted to re-
ceive fluid discharged from said impeller,
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and a divergent discharge nozzle communi-
cating with said diffuser vand located be-
tween it and said impeller, said diffuser
spout extending at right angles to said con-
verging passage and being located tangen-

- tially with reference to said impeller.

6. A fluid ejecting device comprising a

_pump chzmber, a bladed impeller operating
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therein, a converging passage communicat-
ing with said pump chamber and disposed
tangentially with reference to said impeller,
a diffuser spout adapted to receive fluid dis-
charged from said impeller, a discharge noz-
zle located between said spout and said im-
peller axially alined with said spout and ex-
tendirig at right angles to said converging

passage, and an equalizing passage between'

said pump chamber and said converging
passage. ' : '

7. A fluid ejecting device comprising a
converging passage, a. liquid supply pipe
provided with a rotatable distributer com-
municating therewith, a pump chamber, a

bladed impeller operating therein and ar-

ranged to receive fluid tangentially from
sald converging passage, a diffuser spout, a
discharge nozzle communicating with said
pump chamber and said diffuser spout and a
pressure equalizing passage communicating
with said converging passage and said pump
chamber. ,

8. A fluid ejecting device comprising a

fluid chamber, a liquid supply pipe com-

municating therewith provided with a ro-
tatable distributer, a pump chamber pro-
vided with a-bladed impeller, a converging
passage communicating with said: pump
chamber and said fluid passage and adapted
to discharge fluid tangentially onto said
bladed impeller, a converging and diverging
discharge passage communicating with said
pump chamber and a pressure equalizing
passage between said pump chamber and
said fluid chamber.

9. A fluid ejecting device comprising a
fluid chamber, a liquid supply pipe communi-

" cating therewith, a pump-chamber, a bladed
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impeller in said chamber, a passage com-
municating with said fluid chamber and de-
livering fluid to said impeller, a diffuser

‘spout, a discharge nozzle communicating

with said pump chamber and said diffuser
spout and receiving liquid from said im-
peller, an opening in said discharge nozzle
communicating with said pump chamber and
communicatingwithsaid pump chamberand
with said fluid chamber. *= - .-

10. A fluid ejecting device comprising a
fluid chamber, a liquid supply pipe commu-
nicating therewith and provided with a ro-
tatable distributer, a pump  chamber, a
bladed impeller operating therein, a con-
verging passage communicating with said
fluid chamber arranged to discharge fluid
tangentially onto said impeller, a diffuser

_spout.

L2

spout, a converging nézzle communicating
with said pump chamber and said diffuser
spout and a lateral opening in said converg-
ing nozzle communicating with said pump
chamber. ' )

11. A fluid -ejecting device comprising a
fluid chamber, a supply pipe, provided with
a rotatable distributer, communicating there-
with, a pump chamber, a bladed impeller op-
erating therein, a converging passage com-
municating with said pump chamber and

said fluid chamber and disposed tangentially -

with reference to said impeller, a diffuser
spout, a discharge nozzle receiving fluid dis-
charged from said impeller and communi-
cating with said diffuser spout, a lateral
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opening in said nozzle communicating with -

said pump chamber, a pressure utilizing pas--

sage between said pump chamber and said
fluid, chamber, -a steam chamber communi-
cating with a source of steam supply sur-
rounding said nozzle and passages commu-
nicating therewith and with said diffuser

.12. A fluid ejecting device comprising a

fiuid chamber, & pump chamber, a bladed -

impeller operating in said pump chamber, a
passage communicating with said pump
chamber and said fluid- chamber, a diffuser
spout, a discharge nozzle communicating
with 'said pump chamber and said diffuser
spout, a chamber communicating with a
saurce of steam supply and passages commu-
nicating therewith and with said diffuser

“spout.

13. A fluid ejecting device comprising a
fluid chamber, a pump chamber, a bladed
impeller operating in said pump chamber, a
passage communicating with said pump
chamber and said fluid chamber, a diffuser
spout, a discharge nozzle communicating
with said pump chamber and said diffuser
spout, a chamber communicating with a
source of steam supply and surrounding

'said nozzles and passages communicating

therewith and with a diffuser spout.

14. In combination in a fluid ejecting de-
vice, a rotatable impeller, means for deliver-
ing a liquid stream tangentially to the ex-
ternal periphery of said impeller and means
receiving the liquid discharged by said im-
peller and formed so as to transform flnid
velocity into pressure. '

15. In a fluid ejecting deviee, in combina-

tion with a chamber from which the fluid is.

to be ejected, a rotatable impeller, means
communicating with said chamber for de-
livering a liquid stream tangentially to the
external periphery of said impeller arnd
means for collecting the liquid stream dis-

" charged by said impeller and for delivering

it from said device.

16. In combination in a fluid ejecting de-
vice, a chamber, a rotatable impeller, a pas-
sage disposed so as to discharge liquid tan-
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gentially to the external periphery of said
impeller, a nozzle device for receiving the
liquid discharged by said impeller and a
passage disposed so as to.place said nozzle
device in communication with said chamber.

17. In acondensing apparatus,a condens-
ing chamber ~provided with converging walls

- terminating in an outlet, means for supply-
" ing condensing liquid to said chamber, a ro-

15

tatable impeller arranged so as to receive the
liquid discharged through said outlet, a dif-
fuser, a passage or chamber for collecting
the liquid digcharged from said impeller and
delivering it to said diffuser, and means ar-
ranged so that the non-condensable vapors
in ‘said. condensing chamber are removed
therefrom at a point above the inlet of the
condensing liquid. :

18. In a condensing apparatus, a condens--

ing chamber provided with converging walls
terminating in an outlet, means for supply-

953,478

ing condensing liquid to said chamber, a ro-
tatable impeller arranged so as to receive

the liquid discharged through said outlet
and adapted to directly impart thereto a
relatively-high velocity, a combining or col-

lecting chamber receiving the liquid dis-

charged from said impeller, a diffuser com-

municating with the outlet of said combin- ----

ing chamber, and means utilizing the ve-
locity-imparted to said liquid by said im-

30

peller -for removing ' the non-condensable

vapors from said condensing chamber at a

point above the inlet of the condensing

liquid.
In testimony whereof I have hereunto sub-
scribed my name this sixth day of Novem-

ber, 1905. : _
MAURICE LEBLANC.
‘Witnesses: :
Prerre Liavaur,
Hawnson C. Coxz.
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