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UNITED STATES PATENT OFFICE.

EDGAR 8. BELDEN, OF CHICAGO, ILLINOIS.

APPARATUS FOR REMOVING MOISTURE FROM AIR.

SPECIFICATION forming part of Letters Patent No. 661,944, dated November 20, 1900.

Applicatiop filed March 18, 1900,

Xerial No. 8,870, (No model.)

To all whom it may concern:

I3e it known that I, EDGAR S. BELDEN, a
citizen of the United States; residing in the
city of Chicago, county of Cook, and State of
1llinois, have invented a new and useful Im-
provement in Apparatus for Removing Mois-
ture from Air, of which the following is a
specification. -

My invention relates to apparatus for re-
moving moisture from air; and the objects
of my invention are, first, to provide means

- for precipitating the moisture by cooling the
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20

alr; second, to provide means for quickly re-
moving the precipitated liquid, and, third, to
provide the otherdetails hereinafter set forth.
I attain these objects by the mechanism illus-
trated In the accompanying drawings, in
which— , | | * '
Figure 11is a plan view of theapparatus,the
walls of the inclosing chamber being shown
in section to reveal the parts within. Said
figure shows the supply and return pipes

~ lying outside of the chamber and the cooling-

25

30 |
“above another.
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.ber.

ot cooling-pipe.
tical section of the apparatus, taken on the

“arrows, I'ig, 2.

coils, headers, and hoods within said cham-
Fig. 2 is a transverse \vertical section
of the apparatusupon a scalesomewhatlarger
than the scale used in Fig. 1.. The hoods or
roofs are removed in order to show the coils
of pipe. Fig. 3 is a top view of a series of
hoods, showing their relative positions one
Fig. 413 a side view of a por-
tion of a cooling-pipe, showing the drips or
fins attached thereto. Fig. 5 is a transverse
section of a pipe and drip or fins as shown

in Fig. 4. Fig. 6 is a- transverse sectional

view of a group of cooling-pipes, showing an
alternative form of hood. . Fig. 7 is a trans-
verse sectional view of an alternative form
Fig. 81s a longitudinal ver-

line 7 7 and. looking in the direction of the
The arrangement of the cool-
ing-pipes and hoods is herein shown. Fig. 9

is a detail view from the gide, partly in see-

tion, of  the headers which form the return-

“bends whereby the cooling-pipes are con-

50

nected and also form the supports for said
pipes and for the hoods. Fig. 10 is a detail
view of the headers looking in the direction
of the arrow, Fig. 8.. Fig. 11 is a top view of

| sage throughout its length.

position. Fig. 12 is a view in elevation of an
auxiliarystandard or rack forsupporting the
cooling-pipes and roofs at points between the
headers. Fig. 13shows a central vertical sec-
tion of the auxiliary standards as in Fig, 12,

Similar lettersreferto similatr parts through-
out the several views. .

The cooling-chamber A consists of an in-
closed vessel constructed of sheet metal or
other suitable material and has leading there-
to the pipe a forsupplying the air from which
the moisture is to be removed. The dis-
charge-pipe o' serves to convey the air away

tfrom said chamber after the moisture has been

removed.
" The pipes b b, through which the brine,
ammonia, or other cooling fluid circulates,
extend transversely within ¢he chamber A

headers B B. Said headers consist, prefer-
ably, of cast metal and are provided with an
inclosed ehamber &', which affords a continu-
ous passage through which fiuid may pass
from one to another of said pipes. I prefer
to form said chambers &' with a sweeping
curve in the manner shown in Fig. 8 in order
to avoid the deposit of sediment therein when
brine is used as the cooling fluid.

The headers B are preferably constructed
in the form of rectangular right prisms and
are designed to rest one upon another in a
vertical series, thus forming a column or sup-
port to which the pipes b are connected. In

order to.increase their security of position,

each of sald headers is provided with a lug
b* at one extremity, which fits into a corre-
sponding socket 6° in the extremity of the
header next adjacent. -

- The vertical series or rows of headers are
80 arranged at opposite sides of the chamber
A that by means of the passages b’ in said
headers any specified one of the pipes b is
connected at one extremity with the next ad-
Jacent pipe above and at the other éxtremity
with the next adjacent pipe below. By this
construction a vertical row of pipes in con-
junetion with the connected headers consti-
tutes a separate coil with a confinuous pas-

For the purpose of avoiding the use of un-

‘the headers as in Figs. 9 and 10, showing | necessary material and at the same time re-
also a portion of a cooling-pipe and roof in | taining the desired prismatic form the head-
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| and are connected at their extremities to the

75

80

90

95

100



2

ers B have the cored chambers b! extending
.~fransversely throughthem. With the excep-

TO

for said headers B.

tion of the ones occupying the highest and
lowest positionsin any
ors B are ‘ universal,” or, in other words, are
of such symmetry that a single pattern may
be used for a coil or set of coils composed of
any number of pipes. The bases C C at the
bottom of the chamber A form the supports
In each coil the upper-
most one of the pipes b is connected with the
exterior supply-pipe D by means of a pipe d,
provided with a valve d'.. The header ¢ at

" the top of the row of headers B, adjacent to

L5
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" native form of hood f
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roofs consist, preferably,

b lying
‘above. _
constructed as to have a double slope from a

said supply-pipe D, 18 8o constructed as to

form a direct connection between said pipe d.

and the uppermost one of the pipes b. Simi-
larly the lowest.one of the pipes b in each coil
is connected with the exterior return-pipe E
by means of the header ¢’ and pipe e, said

pipe being provided with the valve e'.

" Upon the headers B, a slight distance above
each of the points of connection with the

pipes b, are formed the lugs ¥ F,.which sup-
port the hoods or roofs ff
of sheet metal and
are so formed-as to protect those of the pipes
beneath from water dropping from
It is preferable that said hoods be so

point above the center of the pipes b, with a
pitch of about forty-five degrees and a span
somewhat greater than the diameter of said
pipes b. ‘The cross-sectional outline of the
hoods may
_ f'is shown in Fig. 6 of
the drawings, said hood f' being curved and
convex from above. The hoods are ser-
rated—that is, are provided at their lateral

edges with a series of points or projections |

f* 2. It is well known that the amount of
water in a drop varies with the configuration
of the object from which the water falls. . For
example, the quantity of water which will fall
as a single globule or drop from a needle or
other pointed object standing vertically is
smaller than the amount which will fall from

a horizontal plane surface. When the appa-

ratus is in operation, said hoods become cov-

ered with water, as will hereinafter appear,
and as said points f* are the lowest portions
of said hoods the water tends to collect at

said points and when thus collected falls in

the form of small drops.

_In order to prevent the water from drop-
ping from one hood to another one next be-
low, said hoods are so arranged vertically that
one of,said points f? does not lie directly
above the points upon the adjacent hoods be-
low. In other words,said points f?are stag-
gered or offset with respect to & vertical line,
o that a drop falling from oné of said points
may pass one or more of said hoods below
without coming into contact therewith. By

this construction and arrangement of the

hoods f the water does not remain thereon

any great length of time, for said waﬁtér gravi- | and 18 collected at the points h thereon.

small quantity

vertical row the head-

| apertures g,

| and permit the

Said hoods or

‘be varied, however, and an alter- | temperature

advantage of this principle,

discharge a'.

661,044

tates toward said points
ity is there collected a drop 18
tormed which in falling clears the pipes b and
also many, if not all, of the hoods f below.
" The racks or standards G form auxiliary
supports to prevent the sagging of the pipes
b and hoods f when the same are of great
length. Said racks
wherein
also with lugs ¢, j
attached. Said hoodsaresecured to said lugs
g’ and also to the lugs F on the headers B by
riveting or in any other suitable manner.
Upon the lower portions of the pipes b are
secured the dripsor fins H H. (Shownin de-

tail in Figs. 4 and 5.) Said drips conform to

the lower surface of said pipes'and are ap-
proximately triangular or wedge-shaped in
cross-section. When viewed from the side,
said drips have a serrated appearance, being

f2, and as soon as &

are provided with the
said pipes b rest, and
to which said hoods fare

70
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provided with a series of points h h, which '

serve to collect the water_formedlon‘said pipes

rompt fall of said water in
small drops in the manner described in con-

[

nection with the drip-points f?of the hoodsf.

At the bottom of the chamber A is the pan -

J,into which the water from the pipes b and

hoods f drops. -From said pan the water is
removed by way of the drain-pipe 4, which 18
provided with the valve 7. - '

95

" Theoperation of my apparatus is as fqollo'ws: b

It is well understood that air at high tempera-

ture will hold in suspension more water in
the form of

100

vapor than will air at a lower -
and also that if air saturated

with moisture is cooled the surplus moisture

water.

is precipitated in the form of
the pipes b are

reduced to alowtempe

the inlet or supply pipe
Said cooling
pipes b and headers B and finally passes out

rature by causingbrine,
ammonia, or other cooling fluid to flow from’
D into said pipes b..
flnid circnlates through said

To take
105

II0

intothe return-pipe E. The flow throughthe. =

individual coils of pipesis regulated by means
of the valves d' and ¢€'.

Air from which the

moisture is.to be removed is then caused to

flow from the inlet a into thé cooling-cham-

ber A, where the air comes into contact with

L15

the cold pipes b. - As the air is thus cooled -

the moisture susp

and the cooled air from which said moisture

onded therein is precipi-
tated upon said pipes in the form of water

120

has been removed passes out by way of the -

As ‘the pipes |
transversely to the direction of the flow of

b are arranged -

air and are arranged at different heights and

as the hoods f also canse a deflection of the
air-current, the air comes thqroughly into
contact with said pipes, thereby insuring the
desired decrease in temperature. - Thisisim-
portant, for if the air is saturated the amount
of water contained in the diseharged air will
be directly proportional to
thereof. The water precipitated upon the
pipes b

the temperature’

125
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runs down onto the fins.or drips I
- As

e
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soon as a body of water sufficient to make a
small drop is thus collected a drop is formed
and falls onto the hood f next below. In a
similar manner the water dropping onto said
hoods is collected and falls in small drops
from the drip-points f? thereon. As said
points f° are vertlcally ouf of line, the water
falling therefrom will to a great extent miss

‘the pom’m upon the hoods below and will be

collected at the bottomn of the chamber A in
the pan J, from which it may be drawn .off
through thedrain y. Itisthusapparent that
as soon as water of precipitation is formed in
the cooling-chamber A it quickly falls to the
bottom pan J and does not long remain upon
either the pipes b or hoods f. "Herein lies an
important fcature of my invention, for if the
temperature of the cooling-pipes b is below
the freezing-point of water, as is frequently
desirable, the water, if a.llowed o remain a
considerable time upon said pipes or until
large drops are formed, and if after falliog
down from one pipe the water sfrikes other
pipes below said water is apt to be cooled be-
low the freezmtr-pomt and be deposited upon
said pipes in the form of ice or frost. ‘Such
deposit would interfere with the passage of air
through the chamber A and would also be ob-
]ecblona,ble in that it would opemte as insula-
tion around said pipes and minimize the cool-
ing effect thereof. Moreover, by quickly re-
moving the water formed upon the pipes b the

~ insulatingeffect of the wateritself islessened,

35

and my devlce is therefore much more offec-
tive as a cooling apparatus than if the water

‘or ice were allowed to remain upon the cool-

ing-pipes. In addition, by removing the wa-

ter from the presence of the air or other gas |-

- passing through the chamber A the danger of

40

reabsorption of the water by the gas Is dl min-
ished.

By means of the Va.lves d' and ¢’ any one of
the vertical rows of pipes b may be cut out of

 the circuit of the cooling fluid. Therefore if

45
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by accident any one of said rows becomes

S

the headers B, the form of the chambers A

‘and bottom panJ, and the arrangement of the

> exterior piping—may be greatly varied with-

out departing from my invention.
Although I have referred to air as the ¢ gas
from which the moistare was to be 1em0ved

it is manifest that other gases may be simi-_.
75

larly. treated with similar results.

7¢C

What I claim as new, and desire to secure

by Letters Patent, is—

1. In a gas- LOO]IH“‘ apparatus having a plu-
rality of eoolmw—pipes stationary liguid- shed-
ding parts separate from said pipes, but ver-

‘tieally adjacent thereto for preventing the

liguid precipitated from said gas, by reason
of the cooling thereof, from coming 1nto eon-
tact with pipes other than those on which said
llqmd is first collected or precipitated. |
2. In a cooling apparatus, the combination
of cOoIing’—pipe's for extracting the moisture
from air; and stationary plates located ver-
tically adjacent fo each of said pipes for car-
rying off the precipitated liquid prekusly

existing in a gaseous form suspended in said

air.

3. In an apparatus for removing moisture
from air and other gases, the combination of
pipes for cooling said air, and hoods for pre-
venting the water dischal ged from said air by
reason of the cooling thereof, from coming

into contact with pipes other ‘than the ones
"whereon said water is first collected. '

4.- In an apparatus for removing moisture
from air and other gases, the combma.tlon of
pipes for cooling said alr, hoods for protect-
ing said pipes from fa,llmg water, and dnp-
points npon said hoods. -

5. In an apparatus for removing moisture
from air and other gases, the combination of
hoods for’ carrying off the water extracted
from said air, and drip-points on said hoods

8o arranged that certain of said poinis lie in

the same vertical pla.ne, but lie in different

planes when referenceis had to vertical planes
located at right angles to said ﬁrst-men tioned

coated with ice the latter may be removed by | plane.

shutting the valves d’' and ¢ communicating
with S&ld row, thus preventing the entrance
of the coolmﬂ‘ fluid and allowing the ice to be
melted by contact with the air passing throu oh
the chamber A.

~Although the pipes b are cyllndrlcal pipes
having other cross-sections may be used. In

Fig. 7 is shown an alternative form of pipe B,

which has a cylindrical upper portion, but hd;S |
- at its lower portion a pointed or wed tre-shaped ‘

cross-section. The function of the tapering
lower edge B2 of said pipe B' is similar to that
of the drips or fins H, attached to the pipes
b. Said pipes B’ have a certain advantage
over the circular pipes b in that the cooling
fluid within may cool the entire surface of
said pipes B’, but cannot gain access to and
so perfectly cool the dnps or fins H upon the
pipes b. '

It is evident that many other details of my
apparatus > example, the constraction of |

6. In an- appara.tns for removmg moisture

from air, the eombination of cooling-pipes,

plates fixed adjacently to said pipes for car-
rying off the precipitated water falling from

| above, and drips or fins upon said pipes for

collecting the water precipitated upon the
pipes by ‘Which said drips or fins are carried.

7. In an apparatus for removing moisture
from air, the combination of pipes for con-
veying a cooling fluid and precipitating upon
their outer surfaces the moisture contained
in said air, stationary plates located verti-

cally adjacent to said pipes.for carrying off
- the water precipitated from
| preventing said water of preclpltatlom from

r‘B)a.ld air, thereby

coming into contact with pipes other than
those mpon which the moisture is precipitated,
and a structure inclosing said pipes and

30

Qo
,

100
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| plates, said structure constltutmg a coolmg- '-

chamber.
8. In an apparatus for remowug moistare
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~ from air, thie combination. of a cooling-cham-

ber; air-ductsleading to and from said cham-
ber; cooling - pipes suitably supported and
connected within said chamber, said pipes
serving to precipitate moisture suspended in

said air; hoods oversaid pipes for carrying |

. off the water of precipitation and protecting

the respective pipes beneath'said hoods from

- said water of precipitation. dropping from

10

I5

20

25

above said hoods; and drips or fins upon said
pipes. ~ s
9. In an apparatus for removing moisture
from- air, the combination of cooling-pipes,
water-shedding hoods over said pipes, and
headers affording connections forsaid pipes,
said headers also constituting the end sup-
ports of said pipes and hoods.

10. In an apparatus for removing moisture

.from air, the combination of cooling-pipes,
water-shedding hoods over said pipes; head-

ers affording connections for said pipes, said

headers also constituting the end supports of

.said pipes and hoods; and racks formipg anx-
iliary supports for said pipes and hoods.

11. In an apparatus for removing moisture
from air, the combination of a cooling-cham-

ber; cooling-pipes and headers within said |

said pipes, and drip-po

-

661,944

cha;m,ber,u said pipes and headém'_céhﬂ‘itut—r

ing a seriés of coils; water-shedding hoods

over said pipes, and means for regulating in

30

each of said coils separately the flow of a

cooling fluid.-

12. In an apparatus for removing moisture

from air, the combination of a cooling-cham-
ber; air-ducts leading to and from said cham-

35

ber; cooling-pipes suitably supported and

connected within said chamber; hoods over

go arranged as to lie vertically out of line.
13. In an apparatus for removing moisture

from air, the combination of a cooling-cham-

ints upon said hoods .

40

ber; air-duects leading to and from said cham-

‘ber; cooling-pipes within said chamber; head-

ers connecting and snpporting said pipes;
hoods over said pipes; drip-points upon said

hoods lving vertically out of line; drips or

fins upon said pipes, and means for control-
ling the supply of the cooling fluid through
said pipes and headers. o -
S EDGAR S:. BELDEN.

- Witnesses: S '
ELI BRANDT, .

ARTHUR M. CoX.
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