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To all whom it may concern:

Be 1t known that I, Joun ZeLLwecer, a citizen of
the United States, residing at 1900 Adelaide avenne,
in the city of St. Louis, State of Missouri, have invent-
ed a certain new and useful Improvement in Seli-
Cooling Condensers, of which the following is a full,
clear, and exact description, such as will enable others
skilled 1n the art to which it appertains to make and
use the same, reference being had to the accompany-
ing drawings, forming part of this specification, in
which—

Figure 1 1s a vertical cross sectional view of the pre-
ferred form of my seclf-cooling condenser taken on the
line 1—1 of Fig. 2; Fig. 2 is a vertical longitudinal sec-
tional view of the apparatus taken on line 2—2 of Fig.
I, in the lower riglit-hand corner of this ficure the cir-
culating pump and part of the foundation beine shown
in elevation; IFig. 3 is a vertical cross seclional view of
a modified form of my self-cooling condenser taken on
the line 3—3 of Wig. 4; Fig. 4 is a view, the left-hand
halt of which 1s a vertical section of this apparatus
taken on the line 4—4 of FFig. 3, and the right-hand

- half of which 1s a vertical secetion of the same taken on

line 4*—4® of I'ig. 3; and Fie. 5 is o cross sectional view
of one of the condensing vessels.

This mvention relates to improvements in surface
condensers, In which heat is abstracted from o surface
by evaporation of water on said surface and in contact
with air. |

The objects of my invention are as follows: to pro-
vide means for the positive distribution of cooled water
and air to the condensing surface of the apparatus; o
cool the circulating water before it is thrown onto the
condensing surface; to produce and maintain a maxi-
mum difference between the temperature of the steam
inside of the condensing vessel and of the water in con-
tact with the outside of it; and to provide means for
the rapid renewal of contact between air and the water
on the condensing surface. .

In all condensing apparatus the heat which is ah-
stracted from the steam or vapor during its transforma-
tion into a liquid has to be carried away from the con-
densing vessel to permit continuous operation. In
surface condensers where water is used as a ccoling
medium, the heat is carvied away in the cooling or
circulating water which is then either wasted or cooled
by evaporation of a part of it in contact with air. The
cooling proper is carried on in a separate apparalus
some distance away trom the condenser and necessa-
rily, takes place at a mean temperature which is much
lower than that of the condenser; consequently, the
water after being removed from the condenser cannot
heat air to such a degree as it could have done while
vet on the condenser.

Since the capaclty ol air to absorb water vapor varies
with the temperature of the air, it follows that in order
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to abstract o certain amount of heat from the water by
evaporatlon of a part of it 1 contact with air, it takes
more alr of fower temperature than would have been
required for the consumption of the heat by evapora-
(1on of hot water with warmer air on the steam-heated
surface of the condenser.  The absfraction of heat by
evaporation from the circulating water on the condenser
surface 1n contact with hot air has the additional ad-
vantage that it takes place at a temperature consid-
erably above that of the atmosphere and for tlis rea-
son is little affected by the original humidity of the
a1 used.

In order Lo attain this independence of operation and
the economy of operation due to the requirement of
only a mimimum amount of air in the cooling of circu-
lating water, I combine the steam-condensing means
and the means used for cooling the water into one ap-
paratus by constructing the steam vessel of annudar
forny and placing i the center space of the same an
evaporative water-cooling member or apparatus which
15 adapted to cool the water and throw 1t onto the con-
densing vessel by cenfrifugal foree and at the same
Lime blow alr over the water-covered condensing sur-
lace.  In such an apparatus the water on the steam
vessel will become heated and thus heat the air which
s being blown over 1t, this heated water being then re-
turned from the steam vessel to the cooling me  ber
where 16 1s again cooled and thrown by centritugal force
onto the steam vessel.  The heated air becomes dry
and mduces rapid evaporation of part of the water on
the steam vessel, thereby consuming heat given out
by the steam and eausing s condensation.  In order
to provide a hvge condensing surface ina linted space
and permit the free passage of air over it, 1 preferably
divide the annular steam vessel 1nto a number of nar-
row ring-shaped sub-divisions of great radial depth and
separate them by open spaces. These condensing
rings 1 place parallel to a plane of rotation of the cooling
apparatus and for the purpose of producing extended

surlaces which are exposed to the water thrown out

from thescooling apparatus I construct these condensing
rings approximately U-shaped in cross section, so that
they will be narrow at theiwr mner peripheries and
then inercase 1n width toward the outer peripheries.
Accordingly, the sides of the condensing ring will cross

- the path of the water thrown off the cooling apparatus

at an acute angle so that the water after striking the
stdes of the ring, slides over them by momentum.  In
order to chiminade the effects from-expansion and con-

(raction of Lurge full ring condensing surlaces due to

varying heat, 1 sub-divide these condensing rings into
a nwanber of separate cells and provide each cell with an
mnlet for steam and an outlet for water, conneeting all
of sald 1mlets to a common steam supply pipe, and all
of the outlets to a common water discharge.  TFor con-
venience of construction 1t would be desirable to make
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water or out of the air or out of both.

these condensing cells small, so that they could be cast
in one piece or formed from metal plates connected (o-
cether, and then arrange these straight-sided cells mto
nolyeonal rings, but in view ol the fact. that a greal
number of cells would necessitate the use ol a great
number of stean and water connections, which are apt
to leak, I prefer to form each condensing ring from two
sections so that each ring comprises two cells.  In the
preferred form of my self-cooling condenser, as shown,
in Figs. 1 and 2, the condensing vessel congists ol a nui-
ber of semi-annular cells which in eross scetion taper
inwardly, these cells being preferably placed 1 pairs
in vertical position so as to form compicte rimgs, the
several rings heing separated from each other by spaces,
as shown in Figs. | and 2.
Wach of the condensing cells 1 1s preferably made out

1"-1"

of flat plates 2 arranged to formaia U and having the
inner edges riveted together. The outer edges of the

)

plates are connected to a channel-shaped piece S

serni-ring shape and the ends of the cells ave closed by

{illers 4. To prevent the celis from ({}11-;11}': ne under
A &

o)

atmospheric pressure, 1 arrange cury ed g ates B
hetween the plates 2, thereby dividing t]_w clls 1nd

12 hel ﬂ
The

a number of compartments, the stay-plates be
in position by the plates 2 and by stay-boits 6.

stay-plates are perforated to permit steam and water to

4

hrough them.
entering its upper end, and a w

pass t.
inlet pipe 7

A 10F outiet

pipe 8 leading from its lower end, these pipes being

connected respectively to a common steam supply pipe
9. and to a common water discharge pipe 10, so that all

of the cells are connected and thus form one condensing
Underneath the condensing vessel is a water

vessel.
tank 11 to which is connected a pump 12 that 18 c-
ploved for raising water into the sprinkling pipe 13 and
also into the sprinkling pipe 14 arranged over the top
of the condensing vessecl.

In the preferred form of my inventicn, the evapo-
rative cooling apparatus, which is located mn the cen-
tral open space of the condensing rings, consists ol a
cooling ring 15 formed of porous material such as wood
shavings, brush-wood, crushed charcoal or coke, over
which a wire netting extends, this ring being conlinec
in place and supported on a central shalt 16 by a carry-
ing disk 17, a perforated cylinder 18, iniet disks 1Y
Mounted on the outside of the
carrving member just described and placed opposite
each condensing cell 1 are the discharge rings 21 consist-
ing of the guide-cones 22 and the vanes 23.  Inside of
the cooling ring and reaching in through thic open ends
thercof, are the stationary sprinkling pipes 13 which
have numerous perforations.

The operation of my selt-cooling "condenser 1s as
follows: Steam is admitted into the condensing cclls
and the cooling apparatus or member is rotated ot high
speed and sprinkled with water from the tavk 11
The water on the inner periphery of the cooling ring and
the air in the open spaces of the cooling ring are then
carried along in circular courses and, by centrifugal
force, thrown outwardly through the porous material
of the ring. The air thus comes torcibly 1nto contact
with the water on the small bedies constituting the
ring, evaporates a part of the water and thereby causes
a conswmption of heat which may be taken out ol the
The

reIinIng

Fach condensing cell has a steam
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water and the vapor-laden air are then projected
out of the cooling ring 15 into the collecting rings 21.
The conled water and air are compelled to {ind outlet
through the opening between the guide-cones 22 and
then to sweep over the full depth of the condensing
cells. The collecting rings 21 serve principally to
collect the air which is discharged from the cooling ring
and to discharge it through a narrow opening so as io
produce a strong blast over the full depth of the con-
deusing surface.  The {’(J{}I{‘-(l water 1s then thrown by
centrifugal foree from tha cooling member and 1s spread

1w thin (il over the condensing cells, and becomes
hewted rapidly. Tt then heats the air which i1s being
blown over it and thus enables the atr to take up more
By this evaporation heat is ab-
¢281Ng CoN-

vapor lrom the water.
stracted frem the water and from the steam,
densationof the latter. Theairasit passesover the con-
densing surface continues to tale up heat and vapor un-
til it reechesihe edge of the condenser where it escapes
through the spaces between the condensing rings at

high temperature and carriesofl a large amount of water

The water, which is also hot, escapes through
s and then flows dOWﬁ n into the water
l"sﬂ.qin or tank T1. Trom this water reservoir the hot
culoting water s pumped into the cooling Appara-
AR uh:: ye it is cooled by evaporation of a part of 1t 1n
contact with fresh air and then again projected onto
the condenser mmwﬁ This cooling of the hot circu-
latine water before it is agein thrown onto the con-
denser, makes it nossible to -condense steam with the
a1 of the same circudating witer at o temperature con-
sidlerably below boiling point and thereby produces a
vacuum in the condensing vessel. |
The T-l}'}m'-lﬂ den air is collected by a housing 24 and
s conveved into the atmosphere through an cutlet
SOMC (hﬁt.u-m,e away from the air inlet to the cooling ap-
paratus so as to prevent the humid air from reéntering

VAPOL.

Lhe suine openin
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is vapor is replaced by a fresh supply, which may
he advantageously discharged onto the top ot the con-
densine.colls or fed into the cooling ring.

The steam entering the cells at the top distizbutes
itself in a downward direction through the outer and
laveest compartments thercof and from these large
compartments inwardly through the perforations of the
stav-plates into the inner smaller compartments.  ‘The
flow of vapor from the outer to the inner compartments
is in a direction opposite to the flow of the cooling
water and air on the outside of the condensing cells,
and by this counter current maintains the greatest
difference of temperature between the steam inside and
the water and aiv outside of the cell, causing a maxi-
muin rate of condensation of steam. The water formed
from the steam falls to the hottom of the condensing
and is then discharged either by gravity or with-
drawn by an am pump.

In Tigs. 3 and 4 is shown a modification of my sclf-
¢ condenser in which the water-cooling appara-
tus instead of having a cooling ring of porous material,
is provided with a nuber of large vanes 23* arranged
hetween deep guide - cones 228 which are rotatably

cells

.l_.i-.L

COoIN

‘mounted on the shaft 162 by the carvying disk 172

with distributing pipes 13% and inlet disks 19> This
cooling apparatus hag attached to one of its inlet disks
an annular trough 25¢ which communicates with the dis-

The water carried away with the awr
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tributing pipes 13*. These distributing pipes are prei-
crably perforated on their rear sides relatively to the di-
rection of movement of the vanes so that a water jet
jssuing from o perforation strikes a vane at an acute
angle in an outward direction.  When the shaft with
the annular trough, the distributing pipes and the
vanes is rotated at high speed and water fed 1nto
the annular trough, this water witl rotate also and by
the action of centrifugal foree, will distribute itsell 1
the outer part of the trough, enter the distributing
pipes and then bhe thrown out ol thetr perforations
acainst the vanes. The water then spreads out on the

vanes and slides over them in a thin layer exposing 2

laree surface to the air propelied by the vanes and 18
cooled by the evaporation of part of 1t. The cooted
water and the vapor-laden aiv ave then projected onto
the condensine surface and produce w similar effect as
previously deseribed in connection with the preferred
form of my apparatus. | |

For condensing cells which-arve very deep radially,
the water thrown onto thein near their inner periph-
eries does not cover the surfaces therveof fully, and 1t
then becomes necessary to throw water on them al
some point further out.  In such cases 1 provide the
guide-cones with perforations some distance bhack from
their outer edge so that some of the water can there es-
cape and be thrown on the outer part of the condoenser
surface. | ‘

Havine thus described my invention, what 1 ¢laim
as new and desirve to secure by Letters Patent s

1. The combination with a rotary cooling member hav-
ing n surface over which water 1s positively spread In a
thin film so that said water will be cooled Dby evapor-
tion in contact with air and adapted to throw the cooled
water outwardly by centrifugal foree. of a condensing voes-
sel placed in the space radially beyond {lie zonoe of rotation
of snid cooling member, means for conducting steam into
the condensing vessel, means for feeding water into (he
cooling member, and means for preducing an air current
over the surface of the condensing vessel 3 substantially
as (leseriboed. ,

9 The combination with o plurality of condensing ves-
sole nrraneed to form a ring, of a cooling member placed
in the center space of the ring and having a surface over
which water is spread so that said water will be cooled by
evapoeraticon in contact with air and Dbeing adapted  to
(frow this cooled water by centrifugal force onto (lie con-
densing vessel, means for positively spreading water in a
thin Alm cver said surface, means tfor conducting steam
into the coendensine vessel, means for feeding water into
the ceoling member, means for rotating the cooline moem-
her, and means for producing o current of air over the con-
densing vessels; substantially as described,

3 The combination with a votary cooling member which
i 80 constructed that it cools the water applied thereto by
evaporation in contact with atr and being adapted to throw
this cooled water and air outwardly hy cenfritugal loree,
means for positively spreading the water to be cooled, I a
(hin Hlm over said member, of a condensing vessel naced
i the space radially beyond the zone ol rotation of the
cooling member, means for conducting steam into the con-
densing vessel, and means for Leeding witer into the cool-
ine member; substantially as described,

{1 Phe combination with a plurality of condensing ves-

wols arranced to form o ring, of o rolary cooling memboel

placed in the center space ef the rine, said cooling membet
being provided with a surface over whichh water is spread
a0 Flit said water will be cooted by evaporation In coniact
Wwith air and bheing adapted to throw this cooling wacer aud
qir onto the condensing vessel by cenfritugal lorce, neans
for positively spreading the water over id surliee, means
for conducling steam into the condensing vessels, moeans

!

—

for feeding water into the cooling member, and means for
rotntinge the cooling memboer substantially as described.

5. The combination with a rotary member whielt 18 80
construeted that it cools the water applicd thereto Iy evi)-
oration in contaet with air and being adapted to throw this
cooled witer and air outwardly in vertical planes by cen-
trituenl force, means for positively spreading water i a
(hin fiim over said ccoling member, of a number ol con-
donsine vessels placed in the spaee adiatly bevond the
sone ol rotation of the cooling member and sepatated by
spaees which serve as outlets for water and air projected
from the cooline member, means lor conduceting steam into
‘e condensing vessels, means for feedine water into the
cooling membetr, aind means for roiating the cooling moem-
hor © substantially as described,

¢ The combination with a number ol condensing vessels
arreneed (o form a plurality ol rings, said rings heing
placed side hy side In vortical planes and separated by
spaces which constifute pissages for water and air, of a
rotary coeling moember placed inn the center space of the
rines and provided with an oxtended cooling  surface,
menns for spreading water in a thin film over «aid surface
<o that the water will be cooled by evaporation in contact
wiltlh aiv, said cooling member being adapted to throw (his
water onto the condensing vessels and blow air onto the
<tme, means for conducting steam into the condensing ves-
<ele. means for feeding water into the cooling member, and
Heans for rotating the cooling moember ; substantially as
described,

The combination with a rotary cooling member hav-
ine an extended cooling aurface, means for positively
spreading water over satd stirfaee so that said water will
Lhie cooled by evaporation in contact with air, said cooling
member heinge adapted to throw oft this cooled water and
air by centrifugal toree, a condenxing vessel placed in the
space radially heyond the zone of rotation of the cooling
menber. a tank underneath the condensing vessel, nmieans
for conduceting steam into the condensing vessel, means for
conveving water out of the tank and distributing it over
(hoe interior of the cooling member, and tanks for rotating
(e cooling member; substantially as deseribed.

< The combination with a number of condensing vessels
arranceed in vertical planes to form parallel rings and sep-
arated by passages Tfor water and air, a rotary coolting appa-
patus placed in the center space of the rings, said cooling
apparatus being provided with o cooling gurtface, meansg for
positively spreading water in a thin {ilm over said coeoling
surface so that said water will be cooled by evaporation In
contact with aivr, said cooling apparatus belng adapted to
(hirow this cooled waler and air onto the condensing ves-
solsg by eentrifugal foree, of a tank underneath the condens-
ine vessels suitable to hold water, means for feeding steam

into the condensing vessels, means Tor feeding water out of

e tanl into the cooling apparatus, and means for rotat-
ine the cooling apparatus g substantially as described.

0 In combination with a rotary cooling apparatus
adapted to cool water by cvaporation in contact with air
and to throw off water by centrifugal foree, a condensing
vossel placed in the space radially beyond the zone of rota-
tion of {he cooling appuaratus and having a tapering Ccross

section of which the thin end ix in juxtaposition to the cir-

cumlerence of the cooling apparatus, means {or feeding
<team into the condensing vessel, means for foeding water
into the cooling apparatus, means for rotating the cooling
apparatus, and means for producing a current of alr over
e condensing vessel 5 substantially as deseribed.

10. In combinntion with a retary cooling apparatns
adapted to cool watler by cyaporation in contacet with air
and to throw water outwardly and in a vertical plane by
contrifueal foree, a ring-shaped condensine vessel placed in
vertieal position in the space radially bevond the zone of
rotation of the cooling appatatus and having o ¢ross sec-
(ion whieh tapers inwardly, means Lorv feeding stean indo
tlhie condensing vessel, means for Teeding water into the
cooling appareins, means for rotating thie cooling appara-
tux, and means for produeing an air current over the con-
densing vessel ) substantially as deseribed.

11. In combination with n rotary cooling apparatus
adapied to cool water by evaporation in contaclt with air
and to throw water outwardly and in a vertical plane by
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centrifugal force, a number of half-ring-shaped condensing
cells placed in vertical position in the space radially Dbe-
yond the zone of rotation of the cooling apparatus and hav-
ing a cross section which tapers Inwardly, means for feed-
ing steam into the condensing cells, means for feedine wa-
ler into the cooling apparatus, means for rotating the cool-
mg apparatus, and means tor producing an air current over
the condensing cells; substantially as deseribed.

12, In combination with a ring-shaped condensing vessel
having a cross section which tapers mwardly, a rotary
cooling ::11)1::;-11'1&11.% placed in the center space of the ring,
said coolinz apparatus being adapted to cool water by
evaporation in contact with air and to throw this water
and air onto the condeansing ring, sald coolinyg apparatus
having mounted on its circumference and in Juxtaposition
to the inner periphery of the condensing ring, a collecting
ring of which the cross section tapers outwardly, wherebhy
water and air which enter the collecting ring are dis-
charged near the inner periphery of the condensing ring,
means for fceeding steam into the condensing vessel, means

869,342

for feeding water into the cooling apparatus, and means
for rotating the cooling apparatus: substantially as de-
scribecd.

15. In combination with a number of condensing vessels
and a rotary cooling apparatus adapted to cool water in
contact with air and to throw this water and air onto the
condensing vessel, a housing avound the condensing ves-
sels and having an opening through which air is admitted
to the cooling apparatus, and an opening through which
air  eseapes info  the atmosphoere; substantially as de-
scribed.

T4, A ring-shaped condensing vesgel having inclined side
wails, and a ring-shaped perforated stav-plate arranged Dbe-
tween the side walls of said vessel and dividing it into
compartments which communicate with caceh other through
the openings in the stay-plate ; substantially as deseribed.

JOHN ZINLLWEGER.
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