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To all whom it may cencern
Be it known thatI, THOMAS M. (_,OLWELL,

citizen of the United States, residing at C]:u-f

cago, in the county of Cook and State of Illi-

nois, have invented certain new. and useful |
Improvements inthe Artof Condensing Steam’
or Cooling Fluids, of which the fellowmﬂ' 1S a

full, ¢lear, and e:met spemﬁeatwn |
ThlS invention relates to the eondensmn' of
steam or to the extraction therefrom of a suf-

ficient number of heat units to convert it into

water, and to the cooling of fluids gener&lly

This resalf has heretofore been obtained in a

greater or lessdegree in various ways—as, for
example, the dlreet injection of cold water
intothe steam to be condensed, the contact of
the steam with one side of a surfaee on the
other side of which impinges a cooling me-
dium, such as water or air, and the eontaet

of the steam with one ,s1de of a surface on
- whose other side is performed some method

of rapid evaporation—such, for example, as
the evaporation of water by the heat of the

steam to be condensed, usu%lly alded by a
current of air; but these prior methods are
.only partially efﬁelenb and in each mstanee,
whether the cooling eﬂ*ent be water or air,

the result is produced only at. the expense of
an amount of the cooling agent vastly dispro-
portionate to the amount of water of conden-
sation obtained; and where cooling by evap-
oration is. rehed on it is of course necessary,
theoretically, to evaporate at least a pound
of water on the outside of the surface sepa-
rating the water and steam for every pound

existing on the otherside in the form of steam,
and in practice it requires a much n'rea,ter"

| percentage, and although the evaporating
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process is accelerated somewhet by the air-

current, and the air itself peseesses a certain
degree of heat conductivity, it is necessary,
nevertheless, 1in order to obtain adequate re-

sults by the latter as well as by all other prior

methods to employ very extensive condens-
ing-surfacesand comparativelylarge volumes
of the cooling agent, thus makmw the con-
densing appar atus and the amount of cooling
agent employed greatly out of properbwn 130
the product of the condenser, or,in short,
making the product expensive.

“ment know as ‘‘aqueous vapor.”

ent from all of these prior methods, and it

has for iis object to subject steam.or other
“substance from which the heat is to be ex-

tracted to the action of the atmospheric ele-

It has been
discovered that under certain atmospheric

“conditions there exists this .atmospheric ele-
-ment which has been referred to as ‘‘ aqueous
vapor,” and which,
posed of air and water, seems to differ essen-
| tially in character and function from both of
these latter, for while under ordinary condi-

while apparently com-

tions less than one-quarter of one per cent. of

‘the atmosphere is constituted by this aqueous.

vapor, atmospheric air in which it does exist
possesses about eeventy times the heat-ab-
sorbing power of air which does not contain
1t, thus making it apparent that while its
component elements are derived from water
and air, it possesses vastly greater heat-ab-
sorbing powers than eitherof these separately
or of the two combined in the form of fog or

mist or spray or steam, all of which 1atter--

differ essentially from aqueous vapor, and
although they all possess a much greater per-

eentaﬂ‘e of water than agqueous vapor, noneof
them possesses more than a verysmall degree

of the heat- absorbing power of the lattel

"Aqueous vapor is not present in the atmos-
| phere under all thermometric and baromet-
ric conditions, and only exists when the tem-
_pelature and a,tmospheue pressure are right

for causing theair to absorb moisture and held

it in suspension. as a transparent impalpable

gasor vapor; but the temperature must not be

is destroyed, and, on the other hand, if the
aqueous vapor which already existsin the at-

tion is based upon a principle entirely differ-
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great enough to convert it into steam, for |
‘when this result takes placetheaqueous vapor

90

mosphere is to be utilized for condensing or -

cooling purposes the temperature must not be
so low astochillit,and thereby convertitinto

mist or fog, which has little or no heat-absorb-

ing power. For example, it is found that by

sub,]eetmn‘ all of the steam produced by the
‘evaporation of thirty pounds of water per hour -
direct from its source of production to about
eighty thousand cubic feet of rarefied air per
This i inven- | hom 1mpreﬂ'nated with steam the resultant 1oo
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water of condensation is but an inconsider-
able amount, and, as is well known,toproduce
one pound of water by means of cold water in
the surface condenser twenty-five pounds of
the cold water will be required, or, in other
words, to condense all of the steam coming
direct from a twenty-five-horse-power boiler
and produce seven hundred and fifty pounds
of water per hour would require eighteen
thousand seven hundred and fifty pounds of
cooling or condensing water; but when the
same amount of steam is subjected to less
than two-thirds that amount of air contain-

-ing aqueous vapor (but no steam) the entire

volume of steam is condensed, producing
seven hundred and fifty pounds of water per
hour. This vastly-improved result has been
arrived at not without great difficulty, for the
problem has been to compel the aqueous va-
por to pass 1nto effective propinquity to the
steam to Le condensed and to prevent the

~aqueous vapor from exerting its heat-absorb-

Ing influence prematurely, or, in short, to lead
1t 1nto the condenser in its virgin state to
cause 1t to exert its power of @b%mbmn‘ heat
after entering, and, lastly, to l*apldly Con-
duet 1t heat-laden mmy from the radiating-
surfaces of the condenser before it has oppor-
tuntity to give back its heat. In arriving at
these desired results it is found, first, that
the condition of the atmosphere in which the
operation 1s to be performed must be such as
fo generate aqueous vapor—it must be warm,
but not too hot, say above 50° Fahrenheit
and below the boiling-point; second, the air
containing the aqueous vapor must be at sub-
stantially atmospheric pressure with the
AqUeons vapor in a virgin state and its heht-
absorbing powers unimpaired immediately
prior to 118 conduction to the point where it
15 to absorb the heat, because otherwise it
would have expended its heat-absorbing
powers prematurely; third, the aqueous va-
por must be conducted mto and away from
the apparatas with great velocity by an in-
duced or attenuated instead of a c,omplessed
or forced drafs. The first two of these con-
ditions may be readily produced by means of
an exhauster of suitable construetion which
will draw airat atmospheric pressure through
the apparatus and cause it to becotie rare-
fied after entering; but it is found that no
appreciable amount of aqueons vapor comes
through the apparatus, and no appreciable
den'ree of condensation is produced unless
the atmosphere prior to its induection and
while at normal atmospheric pressure be
laden with moisture, and care must be taken
as to the amount of moisture supplied, for a
surplus over and above that which floats
freely in the air-current detracts from rather
than improves the result. It is also Impor-
tant that the steam or other fluid which is to
be condensed or cooled be permitted to ex-
pand simultaneously with the expansion of
the aqueous vapor, and while in effective pro-
pinquity to and separated from said aqueous
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vapor. This double and simultaneous ex-
pansion of course produces a double cooling

- effect—i. e., that which results from the ex-

pansion of the steam, causing. it to draw on

the surrounding surfaces for heat, and that

which results from the expansion of the aque-
ous vapor, causing 1t also to draw for heat on
the surrounding surfaces.

‘The invention may be carried out by any
simple apparatus, such as a chamber having
a number of horizontally-arranged tubes pass-
ing therethrough and open freelyand entirely
to the atmosphere at their inlet ends, while
their other ends are connected with an ex-
haust-fan for drawing the atmosphere rap-
1dly through them. The steawn is admitted

tothechamberinadirectionorcurrent trans-

versely of the tubes, so that the heat of the
steam will be better imparted to the tubes by
the 1impact of the steam thereagainst, and op-
posite the open inlet ends of the tubes the
atmosphere is dampened by a very fine or
atomized spray of water, care being taken to
avold any surplus of water in the inrushing
carrent of air over and above that which
floats freely therein. One and one-fourth
ounces of water per thousand cubic feet. of
alr gives good results, and temperate water
gives better results than cold water. The

tubes should be composed of very thin mate-
rial and polished inside, so as to afford free

exit of the heat-laden vapor. Ior the same
reason 1t is apparent that the tubes should be
straight and free from bends or obstruections.

A proper atmosphere for generating and
containing the requisite amount of aqueous
vapor may be obtained in very cold climates
by artificial heat, while in temperate climates
the atmosphere of the ordinary room or place
in which the method would ordinarily be per-
formed is sufficiently warm for the produc-
tion and existence therein of the agueous
vapor. |

Intheaccompanyingdrawingsisillustrated
an apparatus for carrying out the said inven-
tion.

FFigure 1 is a vertical longitudinal Sectlon
of the improved d,pparatus, and Ifig. 2 18 a
rear elevation thereof.

In carrying out the invention there is em-
ployed a drum or box 1, which is steam-tight,

save for the water outlet or passage 2 at the
bottom intended for conducting away the wa-
ter of condensation. To the upper part of
this box or drum is connected a pipe 3,which
supplies the drum with steam, and in order
that the dynamic force of the steam may be
broken beforeentering the drum there is pref-
erably interposed between the end of the pipe
8 and the top of the drum a gradually-widen-
Ing neck 4 and a hood or bonnet 5, into which
the neck 4 discharges and which forms an
upwardly-tapering top to the drum. Secured
in this drum in a horizontal position are a
number of tubes 6, which pass through the
drum from side to side and discharge at one

| side of the drum into a hood 7, which is pref-
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erably conical or flaring in formation, so as | of its heat to the tubes an_d from the tubes to
to envelop the ends of all the tubes and at | '

- the same time be connected with a pipe or
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passage 3, leading to an exhauster 9, driven
by any suitable means in such a manner as
to induce a current of air through the tubes
6. The tubes 6 are composed of very thin

material and are very numerous and so placed

horizontally close together that they will be
in a position transverse to the current of

steam and not lengthwise thereof, thereby
compelling the steam to impact thereagainst,
and thus more effectually
the material of the tubes, and these tubes at

1mpart its heat to

their ends opposite the hood 7 are entirely

open to the atmosphere throughout the entire

surface of that side of the drum or box 1, as
clearly shown in Fig. 2, so that the atmos-
phere will remain at atmospheric pressure
and avoid all rarefying influences of the ex-
hauster before entering the tubes. -

~Arranged opposite the open ends of the
tubes 6 and disposed centrally with relation
to that side of the drum or box 1 is a spray-
pipe 10, having a suitable rose-nozzle 11 for

throwing a fine shower of water into the at--
mosphere adjacent to the open ends of the
tubes 6. In order to obtain the desired re-

sult, this shower of water must not be so co-
pious as to cause a surplus of water to pass
into and cool the tubes 6, but should be so

regulated that the air-currents passing into | .

the tubes will take up only such portion as

they can absorb, the- sarplus falling to the
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ground before entering the tubes. In prac-
tice it is found that about one and one-fourth
ounces sprayed 1n front of the tubes for every
thousand feet of air passing through the tubes
i1s ample, and of course only a very small per-
centage of this amount passes into the tubes,
the balance falling to the ground. It is also
important that the tubes be straight and their
interiors smooth and entirely free from ob-

structions or other formation capable of pro-

ducing friction with the air-currents or of
arresting particles of moisture. It is there-

fore apparent that the aqueous vapor exist-
ing in the vieinity of the open ends of the
tubes should not only be introduced into the
tubes at atmospheric pressure and before it
has lost any of its absorbing properties, but
should be whisked through the tubes with
great velocity to guard against the retransfer
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the surrounding steam. -

This invention should not be confounded
with the condensers which depend for their
cooling effect upon a spray of water and air
passing through the condenser - tubes, for
while both employsuch spray the present in-
vention employs it in a particular way and in

such proportions of water and air as to gen-
erate aqueous vapor and utilize the heat-ab- -

sorbing qualities of the latter,while the prior
methods depend upon the radiation due to
the rapid evaporation of the water, the pres-
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ent method of absorption of heat by aqueous

vapor being entirely foreign to them.

Having now particularly described and as- .

certained the nature of the aforesaid inven-

tion and in what manner the same is to be

performed, I declare that what is claimed is—
1. The herein - described method of con-

‘densing steam which consists in introducing

aqueous vapor at atmospheric pressure with-

out compression into close propinquity to but

separated from the steam or other body from
which the heat is to be extracted, moistening

the atmosphere containing said aqueous va-

por prior to its introduction, reducing the at-
mospheric pressure of said aqueous vapor af-
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ter introduction and finally rapidly removing

the heat-laden -aqueous vapor, substantially

as set forth.

fluid which consists in forming aqueous va-
por and passing the same in a rapidly-flowing

eurrent into close propinquity to but sepa-
rated from the fluid to be cooled or condensed
and simultaneously expanding and rarefying

sald current and conducting away the heat-
laden vapor, substantially as set forth. -

2. The method of condensing or cooling a

'90 |

5. I'ne method of condensing or cooling a -

fluid which consists in forming aqueous va-

por and passing the same in a rapidly-flow-

ing current in close propinquity to but sepa-
rated from the fluid to be cooled or condensed

93

and simultaneously expanding the fluid to be

cooled or condensed and the aqueous vapor

and finally rapidly removing the heat-laden

"I02

vapor from the presence of said fluid, sub-

stantially as set forth.

| THOMAS M. COLWELL.
Witnesses: | , |
- F. A, HOPKINS,

- EpxaA B. JorNSON.
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