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This invention relates to the conditioning of
air or other gases, and more particularly to gas
and liquid contact apparatus.

The general object of the invention is to pro-
vide an improved gas and liquid contact appa-
ratus capable of effecting efficient humidification
of a stream of air or other gas passed there-
through. .

It is another object of the invention to pro-
vide an improved gas and liquid contact appara-
tus which offers relatively little resistance to the
flow of air therethrough, and which is adapted to
effect removal of dirt particles and other foreign
matter from the air.

It is another object of the invention to pro-
vide an improved gas and liquid contact ap-
paratus suitable for humidifying and similar pur-
poses, in which lquid to be evaporated is spread
over a relatively large surface from which it is

0 evaporated into the stream of gas passing through
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the apparatus proximate such surface, the flow of
gas through the apparatus being substantially
unimpeded.

It is another object of the invention to pro-
vide an improved gas and liquid contact appa-

ratus particularly well suited for humidification -

purposes, which is relatively simple and inexpen-
sive to construct, and which, in operation, is en-
tirely reliable.. : L
It is another object of the invention to provide
a humidifying unit which may quickly and easily

- be assembled and disassembled for purposes of
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cleaning, inspection, repair or replacement.

- A feature of the invention resides in the pro-
vision -of a plurality of parallel spaced screens
of suitable material such as wire or the like, and
means for wetting the surfaces of said screens,
the screens being arranged so that the air to be
treated by the wetted surfaces thereof passes
in a plurality of streams through the spaces be-
tween adjacent screens. . ’

Another feature of the invention ' resides in:

the provision of a humidifying device including a

blurality of screens of wire or the like, arranged

in substantial parallelism in spaced relation with
each other to provide & plurality of passageways
therebetween for the flow of air or other gas
which is to be humidified, the screens being
maintained ‘in desired spaced relationship by
crimping portions of the screens, the crimped
portions serving as spacer elements. ‘

By virtue of this arrangement, assembly of a
humidifier unit in accordance with the invention
may be accomplished simply and quickly, for it is

necessary only to insert the screens one behind -

the other in a suitable casing or frame work;
the crimped portions of the screens serve auto-
matically to provide and maintain the desired
spaced relationship between adjacent screens.
Other objects, features and advantages of the

ing description to be read in connection with
the accompanying drawing, in which: ;

Fig. 1 is a side elevational view, partly in sec-
tion, of an air conditioning apparatus embodying
the invention; '

Fig. 2 is a front elevational view, partly in sec-
tion, of the apparatus of Fig, 1;

Fig. 3 is a view in perspective of one of the
gas and liquid contact units adapted to be em-
ployed in the apparatus of Figs. 1 and 2;

Fig. 4 is a fragmentary sectional view taken
on the line 4—4 of Fig, 3; ‘

Fig. 5 is a fragmentary sectional view taken
on the line 5—5 of Fig. 3; .

Fig. 6 is a view in perspective of one of the
crimped screens employed in the unit of Fig. 3;
and - : : ’

Fig. 7 diagrammatically illustrates the applica-
tion of the invention in a modified manner.

Referring now to the drawing, the numeral 10
designates generally a casing having an air inlet
opening |f formed in the lower portion of -one
of the walls thereof, and a plurality of air out-
let openings 12 formed in the upper portion of

the casing. The casing contains one or more"

fans 13 driven in any suitable manner. As shown,
three fans are provided, driven by motor 14, con-
nected by belt 15 to the shaft 16 upon which the
rotary portions of the fans are mounted. Pref-
erably, the inlet opening 11 of the casing is pro-
vided with a suitable grille 17 of any desired type.
Fans 13 draw air through the inlet opening 1
upwardly through the interior of the cabinet 18,

and then discharge such air through the outlet

openings 2.

Within the cabinet 0 above the inlet opening
{1, are provided one or more contact units gen-
erally. designated 18. These are preferably re-
movably mounted within the cabinet 10 as upon
flange supports {9. The bottom portion of eab-
inet 10 comprises a sump 20 to which water is
supplied through supply line 21 under the con-
trol of a suitable float-controlled valve or the like
22. Water is withdrawn from the sump 20,
through the strainer 23, by pump. 28 and is sup-
plied through line 25 to spray header 26. 'The
sprayed water passes through the contact de-
vices 18, and the unevaporated portion thereof
returns to the sump 20 for recirculation.

‘Invention will be more apparent from the follow- .
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Above the spray header 28 is provided an elim-
inator 27 adapted to prevent the passage of en-
trained water particles to the outlet end of the
cabinet 10. If desired, a heater 28 for heating
the water suppHed to spray header 26 may be
provided. Fittings 29 provide for the suitable
supply and return of any desired heating medium,
such as steam. It is to be understood that an
electrical heating device, or any other suitable
heating means may be employed.

If desired, heating coils 30 may be provided
within the cabinet 18 for heating the air or other
gas passed therethrough. Steam or other suit-
able heating medium is supplied to the coils 30
through connection 8!, and is relieved from the
coil 38 through connection 32,

Fig. 3 illustrates, in perspective, one of the con-

‘tact units employed in the apparatus above de-

scribed. Each unit comprises a pair of side
members 33 having flanges 34 and 35 at the up-
per and lower portions thereof respectively.
Within the side walls 33, and supported between
the flanges 38 and 35, are a plurality of screens
36 extending across the unit {8 and arranged
so as to provide a plurality of substantially par-
allel passages 37 therebetween. The air circu-
lated through the apparatus by the fans 3 is

- drawn upwardly through the passages 37 formed
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between the screens 36. Preferably the screens
36 are arranged substantially in parallelism, and
preferably the passages 37 are all of uniform
width. : :

The ends of each unit {8 are closed by end
members 88 having flange portions 3. Bolts 48
extending through the side walls 33 and the flange
portions 38 of the end members 38, serve to hold
the end members 38, and hence the screens 36,
in place in the unit. One end member 38 is
provided at each end of thé unit.

To insure the maintenance of the desired spac-
ing between adjacent screens, each of the screens
is crimped or bent at a plurality of points. The
crimped portions thus formed, indicated at &f,

serve {0 space the screens automatically and with.

the utmost simplicity. Thus, in assembling the
unit {8, one of the end members 38 is bolted to
the side walls 33 and the crimped screens are
then inserted between the opposite side walls 33
and flanges 34 and 35. The screens thus sup-
plied within the outer casing will be automatical-
1y spaced from each other by the crimped por-
tions 44 thereof, and when a sufficient number
of -screens have been supplied the other end
member 38 is bolted to the side walls 33. The
unit is then completely assembled in a firm, se-
cure and permanent manner, and may be stored,
shipped or used as desired. If for any reason it
is desired to disassemble the unit, this may also
be done very readily so as to facilitate inspec-
tion, repair or replacement of any of the parts
of the unit.

It will be appreciated that as assembled the
crimped portions 4f of adjacent screens must not
be in line with each other, since this would cause
nesting of the screens and prevent the mainte-
nance of the desired spaced relationship there-

“between. Accordingly, the crimped portions 44

of adjacent screens 36 assembled in the unit are
staggered, as shown in Figs. 3 and 5.

To facilitate manufacture, the screens may all
be crimped uniformly in the manner illustrated
in Pig. 6. 'Thus, the distance between the left

" hand crimped portion 4f and the left hand end

of the screen 38 is less than the distance between
the right hand crimped portion 41 and the right
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hand end of the screen 36. The screens as thus
uniformly crimped during manufacture, may be
nested and stored conveniently and compactly.
However, when the screens are arranged for in-
sertion in a unit {8, alternate screens are rotated
through an angle of 180° so as to produce the
staggered arrangement of the crimped portions
which is shown in Figs. 3 and 5.

While any suitable material may be used for
forming the screens, these are preferably formed
of relatively fine wire having a diameter, for ex-
ample, of the order of .047 inch and galvanized
after weaying. The screens are spaced within the
unit (8 so that there are preferably approximately
five to the inch.

The vast surface of the screen assembly past
which the air flows, provides for efficient vapori-
zation of the liquid with which the surface is
wetted. - At the same time, the resistance to air
flow through the parallel air passages is rela-
tively low due to the fact that the air passages
37 are of substantial thickness and extend unin-
terruptedly in the direction of the initial air flow.

Further, since the spaces between the adjacent
screens are relatively large, the unit does not
clog up, either because of deposits in the water
or air-borne impurities, the size of the air pas-
sages 37 being sufficient to permit larger par-
ticles, as well as the small particles, to be washed

down from the surfaces of the screens and to be ©

deposited in the sump 20.

While the invention has been described in con-
junction with a counter-current flow of air and
liquid, and while the screens have been shown
as arranged in vertical position, it is to be under-

stood that the invention is not thus limited. Fig.

7, for example, illustrates an alternative form of
the invention in which the unit 18 is arranged in
such manner that the screens 36 are horizontally
disposed. A fan 42 forcibly circulates air through
the unit {8 and a spray header 43 supplies spray
to the unit 18, in the same direction as the air
flow. As in the apparatus illustrated in Fig. 1,
the eliminator 27 removes entrained water par-
ticles from air which has passed through the
unit (8. ’

Because of the foraminous nature of the screen
sheets, gas or air, in addition to flowing through
the main passages, may flow through the sheets
from one passage to another. This cross flow
causes turbulence which materially assists both
the humidification and cleaning action of the ap-
paratus. .

Since many changes may be made in the in-
vention without departing from the scope there-
of, it is intended that the foregoing description
and the accompanying drawing be regarded as
jllustrative only and not in a limiting sense.

I claim:

1. In a humidifier device of the character de-
scribed, a casing, means for routing air through
the casing, o removable liquid and gas contact
unit within the casing, said unit comprising a
plurality of closely packed metallic screens hav-
ing portions thereof crimped for the maintenance
of desired spacing between adjacent screens, said
screens providing a plurality of closely spaced
parallel passages, the screens affording communi-

cation between passages, a spray device above the-
unit, and means for forcibly spraying liquid upon 1

the screens whereby horizontal as well as vertical
filaments comprising the screens receive liquid
discharged from the spray.

2. In a humidifier device of the character de-
scribed, a casing, means for admitting air into
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the casing adjacent one end thereof and for dis-
charging it at the other end thereof, a fan within
the casing, a gas and liquid contact unit remov-
ably mounted within the casing, said unit com-
prising a pair of oppositely positioned members
and an intermediate end member removably at-
tached to the opposite members, a plurality of
metallic screens removably and slideably posi-
tioned within and substantially filling the unit,
said screens providing a plurality of parallel
passages extending in the direction in which air

flows through the device, a spray positioned above

the unit for forceably delivering liquid upon the
screens, the liquid flowing in a downwardly di-
rection through the unit, the air passing through
the unit in an upwardly direction in contact
with the screens. :

3

3. In a humidifier device of the character de-
scribed, a casing, a fan within the casing for rout-
ing air therethrough, screen holding members
comprises a separable unit positioned within the
casing, a plurality of metallic screen sheets slide-
ably and removably positioned between the hold-
ing members, spacing means integral with and
forming part of the screen material for providing
a plurality of parallel air passages when the
screen sheets are packed one behind the other,
2 spray device positioned above the unit for
forceably delivering liquid upon the packed
screens, the air flowing through said passages in
contact with the wetted screens.

HENRY L. GALSON.
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