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UNITED STATES PATENT OFFICE.

OTH™ HILDEBERT MUELLER, OF CAMBERWEL
INGTON, A CORPORATION OF NEW ISRSEY.

COUNTER-CURRENT CONDENSER.

No. 899,003,

“To dll:iuhmn \f may concern: - . .
Be it known that I, Orto HiuLpeserr
MUELLER, & subject of the German Emperor,

Bpeciﬂcﬁtion of Letters Patent. -
#pplicntion filed December 18; 1907 Sle.rhl No, 403,‘,9“, -
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residing at 73 Lydenham Hill, Camberwell, -

county of Kent, England, have invented
certain new and useful Improvements in
Counter-Current Condensers, fullyv deseribed
and represented in the following specificn-
tion and the accompanying driwings, form-
Ing a part of the same. - _
- This invention relates to jet c.mvicnsers of
that class known as counter current con-
densers, the object of the invention being to
provide an jmproved condenser that shall
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water and avoisl reversal of the current, and.
further to provide an improved constrie-
tion for taking off and cooling the air:
For a full understanding of the intention,
a detailed description of a condenser embody-
ing all the features of the same % their pre-
- ferred form will now be given in connection
with the accompunying fdrawimg forming a
art of this specificatiuth; -and the features
'orminf the nvention  then specifically
pointed out in the claims. .
In the drawings—-Figure 1 ix a vertical
central section of the condenser.  Figs. 2, 3
and 4 are cross seciions of the ~aine on re-
spectively the lines 2, 3 and 4 of Fig. 1.
Referring to the drawings, A is the con-
denser shell, B the exhaust steam inlet, C
the discharge outlet, DD the injeciion or con-
densing water inlet and F a series of outer
trays :ntcrlmting with a series of muer trays
F through which the condensing water passes
downward from the inlet D at the top of the
condenser to the outlet € .at the hottom of
the condenser. These trays E, F, have
their bottoms  provided with  elongated
openings 10 through which the water falls
in elongated jets from one tray to the next
through the series, the outer travs E bein
inclined so that the jets are thrown inwarc
into the inner trays F, and the inver trays F
being inclined outward sp that the jets are
thrown outward into the outer trays, and
space ' Is lcft between the inner and outer
trays and between the inner travs and the
casing A for the flow of the steam and air
ug)ward through the condenser and between
the oval water jets in a zig-zag path, as
~ shown by the arrows in Fig. 1. %e exhaust
55 inlet B opens into a steam chamber G sur-
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secure an efficient condensation and high]
vacuum with g small amount of condensing’
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ing properly distributed
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en at the hottomr
withun the bottom tray ﬁl, the steam cham- -
beio G obeing clused at the top, so that the
cXheust steam passes downward around the
hotiom of the sleeve II and through the ¢
lowest water jets to reach the interior of -
the condensing chamber, the steam thus-he-.

[ to the condensing
chamber, and partially condensed by the
fowest. jets, ' .

The air ¢ooler consists of & chamber T in
the upper part of the condenser having up-
wardly extending pipe I to which the air
pump 1s. connected, the air entering this
chamber T at the top through Yassage 11.70
formed hetween the inner portion of the top”
tray IS and the open top of the chamber I,
the condensing water entering a sleeve 12
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incelnsing the
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pipe IC sa as to cool the latter
amnd being thrown into the chamber I from 75
openings 1 in the sleeve 12 and -deflected
from surfaces 2 on the chamber and sleeve so,
as to provide a'series of jets by which the air
IS cooled and any uncondensed steam con-
densed. The discharge water from the
chamber I passes downward through drain
pipe 13 arranged centrally of the condenser,
this pipe being sealed at .its lower end by
water vessel 14 carried by the lower end of
the pipe, so that no steam from the lower
part of the condenser can pass direct to the
air cooler, and by the long discharge pipe a
considerable diffgrence’ of pressures can be -
set up without interfering with the proper
drainage of the air cooler. "
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The operation of the condenser is as fol-.
lows:—A flow of condensing: water having ..
been established,'the steam entering at B is
distributed around the sleeve G in the cham-
ber H, and passes downward around the 95
lower, end of tl;le sleeve and through the wa- -
ter jets from the lowest tray E into the,cen-
tral opening inclosed by the tray and then
upward between the successive watar jets in
the path shown by the arrows, to the top of
the ‘condenser. Any air and uncondensed
vapor, after ].Sassing through the jets from
the tog tray Iu, passes inward and. downward
around the open top of the chamber I
through the air cooler water jets, comleting 105
the condensation of the vapor, and the eair 13
then drawn off -through the ?ipe K, being
cocled further by the walls.of this pipe in-
closed by the co]d condensing water. The
drainage from the air cooler passes down 110
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through the pipe 13 and its water sealed
lower end to tli,w condenser discharge C.

1t will be understoud that the invention 1s
not hmited to the exact form er arrangement

of the devices shown, but that varnous modi- |

fications may be made therein without de-
parting from the invention as defined by the
clans. S

What 1s ¢laimed i1s8:-- o |

3. A counter current condenser having a
water inlet sbove the condensing chiamber, a
series of inner and outer trays poovided with
openings forming water jets between whien
the stewn pusses, a steam inlet in the lower
prrt of the condenser, and a steam distrib-

_uling sleeve uprni-:ite the steam inlet forming

a ~team inlet clinmber surrounding the con-

. densing chamber and open at the bottom to
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the condensing chamber.

2. A counter current condenser having a
water inlet above the condensing chamber, o
series of inner and outer trays provided with
elongated openings forming narrow water
jets between which the steam passes, a stcam
imlet in the lower part of the condenser, a

~steam distributing sleeve opposite the stean
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mlet forming a steam irdet chamber sur-
rounding the condensiig chamber and open
at the bottom to the condensing chamber,
the bottom water tray being placed at the
lowerend of the sleeve and inclosing the open-
g through which the steam passes upward
to the con lensing chamber. :

3. ‘A counter current condenser having «

water inlet at tho top and a steam inlst at
the bottom, a series of water trays provided
with openings to form water jets between
which tlie steam passes upward, an air cooler
and supplementary c.cmllcnser at the top of
the condensing chamber, and a drain pipe for
the air cooler extending downward through
the condensing chamber. - o

4. A counter current condenser having a
water inlet at the top and a steam inlet-at the
bottom, a series of water trays provided with
Ggenings to form water jets between which
the steam passes upward, an air cooler and

supplementary condenser at the top of the
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trays.

ing condensing water into sald cooler, and a

drain pipe for the air cooler extending down-

ward through the condensing ch,umﬁer and
water scaled at itslowerend. . . - o
3. A counter current condenser having in

its upper part a chamber receiving the air und.

uncondensed steam and cooled by the cons
densing water, an gir delivery pipo from sawd
chamber, and a water discharge pipe from
satd chamber extending {[0\\*11\\-'[11'{{, through
the condensing chamber and water sealed at
its lower end. |

6. A counter current condenser having a

scries of outer and inner trays K, F, having

their bottoms inclined .and provided with
openings elongated radially of the condenser
to provide narrow water jets between the

7. A counter current condenser having in
the upper part of tho condonser the chamber
I open af the top to receive the air and un-
condensed vapor, sleeve 12, inclosing said

condensing chamnber, connections for spray-
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chamber, and connections for supplying con- .

densing water to said sleeve. *

8. A counter current condenser having-in
the upper part of the condenser the chamber
1 open at the top to receive the air and un-

condensed vapor, sleeve 12, inclosing ”s‘aiéj_
chamber, connections for supplying condens”
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mg water to said sleeve, and openings 1 and

surfaces 2 for spraying water into said cham-
bers. - "

9. A counter current condenser having in
the upper part of the condenser the ch athber

I open at the top to receive the air and un-
‘condensed vapor, air pipe K from said chamn-

ber, and dram pipe 13 from said cnamber ex-
tending downward through the condensing
chamber and water sealed at its lower end.

In testimony whereof, I have hercunto set
my hand, in the presence of two subsertbing

witnesses.,

OTTO HILDEBERT MUELLER.
Witnesses: |

H. D. JAMESON, .
F. L. Raxp.
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