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- practically available for the purpose of pro-
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7o all whom it may concern: |
- BeitknownthatI, ERNsT KORTING, of Han-
~ over, Brunswick, Germany have 1mrented cer-
tain new and useful Improvements in Jet-Con-
densers, of Whl(‘h the followmﬂ' 18 a specitica-
tion.

Th1s iiwentlon has 5peela1 reference to that |

combined fluids finally escaping through a dis- |

- class of condensers wherein a jet of fluid de-
livered from one nozzle.is caused to pass
10 through one or more succeeding nozzles and
- combmed with a second fluid entering spaces

| through or between the successive nozzles, the

charge-tube, which is enlarged toward the de-
I
-~ and a consequent decrease of pressure.

It is the special aim of the invention to ef-.

fect a more thorough and economical combi-
nation of the two fluids—such as steam and
water—and to render steam at low pressures

~ condensing-fluid.
- To this end it consists, essentlally, in an ap-

ing elements: a centrally - located nozzle,

~ through which the water-jet is delivered; a
mixing or combining tube which hasa bore
or passage of substantmlly cylindrical form,
‘with numerous small slits or openings enter-
‘ing the same from the exterior with a forward
inclination; a delwely tube or nozzle commu-
nicating with. the mixing-tube and. enlarging

-~ toward the delivery end; and an encireling
o 5 body or its equivalent, through which the

steam or other vapor may be permitted to sur-
- round the mixing - tube and pass 111w211d
- through its openings.
- The action of-the apparatus is based upon

L 4?::; thesame general principles which are involved

in the ordmary steam-jet apparatus, which is
familiar in & great variety. of forms to all per-.

-sons gkilled in theart. My present apparatus
dlffels however, from those hitherto Ppro-

' duced in-the essentlal particular that the mix-
ing-tube has its bore or central passage of uni-

. . form or substantially uniform diameter from
end to end; that it presents an approximately

continuous surface on the interior, and that it
contains a large number of Small inlet-open- |
~ 1ngs, Whereby 1t 18 caused, when 11sed in com-

. x -

livery end to permit the expansion of the fluid

paratus embracing in combmatmn the follow-

| may be varied in form, itis éssential that they

“desirable that the tube shall preseut thin sharp

bln&tlon with the central supply -nozzle zmd
the expanding "delivery- -tube, to give better
and far more satisfactory and. economical Te-
‘sults than can be obtained by jet apparatusof 55

l the ordlnaly kind when kaed under 10W o

pressures.

T am aware that a, Jet apparatus has been
constructed with aseries ofnozzles arranged to
discharge one into another, the nozzles be- 6o
ing. made of tapering form on the interior, and
beln garranged in such mannerastoleaveannu-
lar 11116138 between them. I am also aware that

2 eylmdrlcal water-passage pr 0V1ded with nu- 6 5
merous oblique inlets and with a surrounding -

‘steam-jacket, the combination being one, how-

ever, in which the movement of the waber was
secured by the posﬂswe action of a pump and
in which the action was not secured by orde- 7o
pendent upon the action of the steam upon the
water-jet. To a structure such as mentioned
I lay no claim, my invention being restricted -

| to an apparatus in which the perforated mix-:

ing -tube, of uniform diameter, is combined 75
with a supply-nozzle ‘md Wlth an expanded

dlscharge -tube. | o
-~ Referring to the accompanymg dl&WIHgS, '
-qure 1 represents a longitudinal centralsec-
tion of my condenser in its most simple form. 80
Fig. 2 is a similar view of the same provided
with a regulating or controlling sleeve and

with means for 1m1)a1t1nn* a spiral motion to
the 1nflowing water.

Kig. 3 isa cr oss -section -
on the line z # of Fig. 2. |
Referring to the dlawmgs A replesents a
centrally - located tapering nozzle through
which the water or other liquid employed for
the purpose of condensation is delivered.
- B represents the mixing or combining tube,
arranged opposite the inner end of the water-
nozzle and in line therewith.. This tube B is

o

made, as shown, of uniform diameter inter-

nally from end to end, and is provided with
numerous small perforatmns or 1nlets, b b, ex- g5
tending through it from the exterior tothein-

terior, with a fOI‘W&ld inclination in the direc-
tion Of the discharge. - While these openings

shall have the forward inclination, and it is __Iqé -

edges at the pomts Whele the openings emerge
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through the inner surtace.
that the tube shall pr esent an approximately-

~continuous surface in the interior from end to

end, thus presenting a practically-continuous
throat or passage, as contradistinguished from
the throat or passage having numerous annu-
lar enlargements, such as would be formed by

the combination of a series of tapered nozzles

Inserted one within another with spaces be-
tween them.

C represents the discharge-tube joined to

the end of the mixing-tube B, but enlarged

I5 1
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thence toward the delivery end in a form and
manner common in other classes of jet appa-
ratus. |

D represents a body or chmmbel Pprevided
with an inlet-neck on one side, zmd surround-
ing the delivery end of the water-nozzle A and
the mixing-tube B at a suitable distance from
the latter, in order to leave an annular space,
so that the steam may completely encircle the
mixing-tube.

In the oper ation of the appa;mtus the water
or other liquid enters the nozzle A, andis de-
livered thence through the mizing-tube, past
the inlets and the thin metallic edges, through
the delivery-tube €. In passing the inlets &

- the liquid is subjected to the action of numer-

30

ous small jets of steam entering under press-

ure through the inlets, the steam thus enter-
ing being delivered in a forward direction and
acting to urge the liquid column forward ina
very efficient manner. The large number of
inlets and the corresponding number of inflow-
1ng jets secure a thorough admixture of the

steam with the inflowing liquid.

In practice it is found that, by means of the

- large number of openings and the consequent
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~distribution of the elastic force of the steam

or other fluid over the surface of the liquid,
ogreatly 1mproved resuits are secured as com-
pared with the ordinary form of apparatus,
in which a like distribution of the pressure is
not secured. The distribution of the fluid-
pressure over the surface of the liguid is ad-

- vantageous both in securing a more perfect
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admixture, and consequently a more econoxmi-
cal condensation, and also in that the pressure
18 more eifect: Vely applied to drive the fluid
column forward. |

For the purpose of shattering or atomizing
the liquid as it enters the apparatus, in order
that the steam may combine more intimately

and quickly therewith, I introduce into the |

water-nozzle A aspiral blade, E. Theinflow-

. Ing water, encountering this blade, is caused to

60

pursue a Spl]ﬁ'&l or gyr&to*ﬁy motlon ‘the effect
of which is to break up or shatter the inflow-
ing column, thereby permitting the steam to
Dass more readlly between 1its drops or atoms,
and thus permeate the entire body of llqmd

- While it is preferred to employ the spiral
device L, any other equivalent form of device
which will have the effect of breaking up or

It 18 also deSu ‘able

285,822

As ameans for opening and closing a greater

or less number of the inlets b, as circumstances
may require, aslidingsleeve, I, may be mount-

ed upon the thl oat or ]]11X1]]G tube as in Fig.

9. ‘When this slide is moved forw*’t,rd, all the
inlets are uncovered and are operative; but
by moving the sleeve backward any required
number of the openings may be closed and
rendered Iinoperative. Anysultable means to
be operated from theexteriormay bececmployed
foradjustingthe sleeve; but I prefer, as shown
in Figs. 2 and 3, to provide an external hand-
wheel having a spindle extended inward
through the side of the body, and provided

| ab the inner end with a disk bearing a crank-
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pin, ¢, which enters atransversegroove in the

Sleeve so that by turning the hand- wheel the

c:muk-pin is caused tomovethe sleeve forward

and backward. The regulating-sleeve F, 18

more desirable inan apparatus where the clas-

tic force of steam, air, or gasis tobeemployed
as the actuating force.

It will be readily perceived by one skilled
in the art that the apparatus herein repre-

| sented may be variously employed as an ex-

g0

hauster for moving steam, alr, or gas as a

means of condensing steam or other vapors
for the purpose of setting air in motion, and
also that it may be employed with equal efii-
ciency where the elastic force of steam, air, or
oas 1s utilized to create or augment the speed
of a water-jet, as 1n ordinary jet injectors or
elevators. |

‘Where the water-discharge 1s required to
overcome a counter-pressure from the com-
mencement—as tor example, when the appa-
ratus is used as a boiler-feeder—it willbe pro-
vided with the well-known overflow between

the combining-tube and the discharge-tube,

or with a starting-valve in the pressure or dis-
charge pipe. These devices being wellunder-
stood by those skilled in the art, and being
represented in various forms in numerous pat-
ents hitherto granted to me, 1t is deemed un-
necessary to illustrate them herein.

If the water be not delivered to the appa-

| Tatus under pressure, but require to be ele-

vated or drawn thereto, provision must be
made to first bring the water to the apparatus
and 1nduce a current therein.
done 1n any suitable manner—as for example,
by a second nozzle passing through the water-
nozzleand enteringthe combining-tube,the sec-
ond nozzle being supplied with water, steam, or
other fluid under pressure; or 1t may be done
by means of a suction apparatus placed in the
discharge-pipe, or by an apparatus connected
with the water-supply, by means of which wa-
ter under pressure may be supplied and a cur-
rent established. These means, however, for
establishing a primary supply of water con-
stitute no part of this invention.

The present invention is restricted to those
matters and things which are hereinaffer

6_5 atomizing the liquid column to permlt the | claimed, and as to all matters which may be
fluid to permeate the same may be employed. i descr 1bed or shown, but which are not claimed,
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. _the rwht 18 1eserved to0 ma,ke the S‘Lme the

subJect of a separate application.

Having thus described my 1nvent10n' What L
claim is—

1. In a jet- 60ndenser the combmatlon of a
hiquid- supply nozzle, a combmmg -tube of uni-

form or substantially uniform diameter from

end to end, with numerous inlets having an

inclination in the direction of the discharge,

IO

a delivery-tube enlarged or expanded in the

- direction of the dlscharge and means for sup-

o plying steam or other fluid through the ew;;te-_

- rior of the combining-tube.

15

‘2. In a jet apparatus, the combmatlon Wlth
an expanded delivery- tube, of & mlxmg -tube
prowded Wlth numerous inlets mclmed In afor-

md dir ectwn. awater nozyle means for Sup-
plyinﬂ“ vapor to the exterior of the mixing-

tube, and a spiral blade or agitator located in
20

the water -nozzle, substantially as desecribed,
to shatter or atomlze the inflowing liquid.

3. Ina jebapparatus, the combination of the

central water-nozzle, A., the expanded delivery

mouth or tube C, the bod;gr D, and the combin-

ing throat or passawe, of subst:«mtlally uniform
diameter from end to end, with numerous re-
stricted inlets having a forw&rd d11 ection or in-

chmtlon
~ o ERNST KORTING.;
 Witnesses: o |
Wirrrams C. FOX ;
J OHS. KRACKE |
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