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1

- This invention relates to humidity controlling

apparatus and more particularly to apparatus
for removing moisture from or adding moisture
to the air in a building. - |

so as to control the humidity thereof to an
amount that is most healthy for the occupants
- of the room and also to prevent objectionable

1 Claim. (Cl. 183—4.0)

e

pos'e'd-to humidify_ the air in a room and. many

 others to dehumidify the air, no apparatus is

known wherein the air can be either humidified
or dehumidified when desired by use of the same

- 'The present application is a continuation-in- © apparatus. Heretofore, a separate humidifier
part of my application Serial No. 131,333, filed and a separate dehumidifier have been required
- December 6, 1949, entitled Apparatus and Method with the resuliant added expense and nuisance
for Controlling Humidity, now abandoned. - of two pieces of equipment instead of one. .
'As is well known, during the summer months _ Tt is an important object of the present inven-
in many parts of the country the air is very 10 tion to provide a single apparatus. which can.be
humid and when it contacts cool surfaces, con-  used -for either dehumidifying or humidifying
‘desation frequently occurs. This phenomenon is large volumes of air rapidly and efficiently. -
particularly noted in cellars and other enclosed " 1t is a further important object of the present
‘spaces having relatively cool walls. The alr oon-  invention to provide apparatus for controlling the
taining a large amount of moisture contacts the 15 humidity of air in which bodies of deliquescent
walls, ceiling and floors of such rooms and de- or moist material make optimum contact with
posits moisture thereon. The resulting damp- air to be treated. :
ness makes the room uninhabitable for most pur- It is a further object of the present invention
_poses and also results in a great deal of damage to provide apparatus of this type in which the
 due to the mildew on the furnishings and articles 20 containers for the contact material are arranged
kept in the room. The moisture also causes dam- in a manner so as to permit ready access there-
age to the wallpaper and tends to rust the pipes to for refilling. . .- S
in the room. | o o | A further object of the present invention. is
It has been previously proposed to prevent such to provide apparatus of this type in which a plu-~
condensation and resulting damage by dehumid- 25 prality of such containers are secured together
ifying the air in the room. This has been ac- so that they can be removed from the apparatus
complished in various ways. The most common as a unit. - | - B
" method is to place one or more containers hold- ~ Other objects and the nature and advantages
ing a deliquescent material in the room in which of the present invention will be apparent from
the air is to be humidified. The air coming in 3o the following description taken in conjunction
contact with the material in the container is sub- with the accompanying drawings, wherein: .
jected to some drying action, but, on the whole, Figure 1 is a view of the apparatus in side ele-
such a method has been found to be unsatisfac- vation, a portion being shown in section; . .
tory. - It has also been proposed to dehumicify Figure 2 is a top plan view of the apparatus
"the air by forcing the air by means of a fan 35 with the cover removed showing a modified meth-
through apparatus containing a deliquescent ma- od of attaching the bracing strips to the con-
terial. In such systems, the moisture absorbing - talners; | o PR
substance has been supported upon shallow trays ~  Figure 3 is a front elevational view of the ap-
~ or pans arranged one above another in the ap- - paratus; o S
 paratus, or else on screens or gratings supported 40 Figure 4 is a rear elevational view of the appa-
by the walls of the apparatus. The forms of ap-  Yatus, and o ST
paratus proposed have been relatively elaborate Figure 5 is a detail of one of the cylindrical
and expensive to manufacture. In some cases, ‘containers partially filled with deliquescent mate~
it was necessary to take the apparatus apart in Tial. . S S |
‘order to replenish the supply of deliquescent ma- 45 Asshown in the drawings, the numeral 10 des-
“terial therein. I jenates a casing mounted on legs 8 having a vent
Although it is often necessary to dehumidify  opening {( in the front wall thereof and an open-
“the air in a room to prevent the condensation of ing 12 in the rear wall. A cylindrical casing 14
‘moisture, during other seasons it may become ‘having a diameter corresponding to the diameter
" necessary to add moisture to the air in a room 50 of the opening (2 is attached to the rear wall of

the casing 10 surrounding the opening 12 there-
in. Mounted within the casing 14 is a fan motor
|5 attached to the casing {4 and supported by

- 'drying out of furniture and like articles in the metal spider 16. A fan blade I1 is mounted on a
room. Although many devices have been pro- 55 shaft 18 which is actuated by the motor 5. The




3
fan assembly thus forces air into the casing {0
through the cylindrieal casing {4 and opening {2,
which stream of air is vented throuch the vent
hole 11 in the front wall of the apparatus. 'The
bottom wall {8 of the casing 8 slopes slightly
on all sides to the center thereof where g drain
outlet 20 is provided which can be controlled by
& petcock 2¢. The top of the casing {8 is covered
by a cover member 22 which is hinged at 28 to

the rear wall .of the casing {9. The cover 22 may
thus be pivoted about the rear wall of the casing

to completely uncover the casing 1§ to permit

ready access to the interior thereof.
Mounted within the casing {0 resting on the
bottom wall is an assembly of cyvlindrical contain-

ers 24 each of which is formed of wire mesh screen

or hardware cloth open at the top and having 2

10

solution to collect.

4

tion fit, by screw threads or in any suitable man-
ner such that the connection is sealed against
leakage of solution in the bottom of the casing.
Overfiow pipe 38 extends upwardly to a point
adjacent to but below the bottom members 25
of the containers. When the overflow pipe is
used petcock 21 may be left oven. As solution

~drains from the containers 24 to the bottom of

casing (§ the overflow pipe causes 3, pool of the

This soluticn is normally in
super-saturated ‘condition and -as time passes

crystals of the salt are precipitated out of the

- .solution cnto the bottom of the casing to form

- 2 growing .cake of the salt.

15

- anid into -tray 29.

screen bottom member 25 spaced from the lower

end of the container. The containers 24 are-ar-
ranged within the casing 10 in alternately stag-
gered rows as shown in Pigure 2 so that the air

‘blown into the casmg by fan iIT will take a tor-

tucus path with g mammum of contact with the
| .substance contained in the cylinders before es-

__caplng through vent {1,

ers'may be readily made from rectangular strips
of wire Imesh screen, preferably ¥ inch screen.
The bcttcm member 2% 1s made from a piece of
screen cut into the. shape of a circle slightly

greater than the diameter of the finished con-

The cylindrical ccntaﬁn- P

20

‘tainer with the ends of the screen wires extend-

ing cutwardly abcut the crrcumference thereof
‘The circular pxece of screen is: pcs:ltrcned per-
| endlcularly to the plane of the flat rectangular

str1p of screen and in a plane parallel to the top

and bcttcm edges. The rectangular strip is then
rolled about the circular piece of screen and the
vertical .edges are attached tcgether in any suit-

| able manner, such as by bending and hcckme' to-

gether the lccse ends, thereby forming g cylin- 4
The cylmdrzcal container 24 thus formed is

der
open at one end and is closed near the other end

by the circular piece of screen which is retained

in pcsltlcn oy the extending free ends of the wires
cf the screen as shown in Figure 5.

All of ‘the cylmdrmal containers are cccnect-
ed together to form an assemblage by stiff brac-
ing strips 26 at the upper, lower and intermediate
| pcrtlcns 50 as to form a single unit which can be

‘hfted out of the casing through the opening at .

the tcp when the cover 22 has been opened. A

ccnvement fcrm of attachme:ut hetween bracing

strips 25 and cylinders 24 is by passmg strips 28
into and out of the mterstmes in the screen of the
cyhnders as shown at 27 in Figure 1. The parts

-of the ccntamers and the strips may be soldered |

or welded together if more rigid cennectTcus are
desirable as shown in Figure 2.

A deliquescent material 28, such as calclum
chloride, may be charged mtc the plurality of
'eyllndmcal containers 24 through their open tops.

ber 25 as’ 1nd1cated in Figure 5 and is thus spaced

from the bottom wall {9 of the casing 10. The

moisture contained in the air blown through the
apparatus is removed by the deliguescent mate-
'rial The mclsture thus extracted by the calclum

| chlcrlde dissolves the chlcr1de and the resultmg-

solution drains from the containers 24 to the
bottom of casing 10.. A tray or other suitable

60
The calcium chloride rests on the bottom: mem-~

70

receptacle 29 may be provided for receiving solu-

tlcn from drain 20.

"An cverﬂcw pipe 30 may be connected to and
supported by drain 28. This overflow pipe may
be removably received by drain 20-either by fric-

g

_sequent use.

of the pccl Wh.lCh drains off
flow pipe is in less saturated condition. and may

bouring the salt crystals

passes into or out of the casing 14,
s numeral 34 md1cates geaerally such & means m

-ls filled with actlvated charceal

_Stretﬂhed acrcss vent

5 with vent H removes. oaors from

1o dehumldlfy the alr in a
closed

Overflow solution
passes thrcugh the cverﬂcw Pipe, out the drain
wWhen a substantial cake of
the salt has collected on the bottom of the cas-
ing {8 overflow pipe 3§ is removed. The collect-
ed ‘pool-of solution is then drawn off through
drain 2§ into tray 28. 'This exposes the cake of

salt in the bottom of the casing to the air being

clrcu? ated thr cue‘h the casing and this. salt there-
uipon acts to remove moisture from: the air in
the same manner as the. dequucscent mater1a1
In the containers. Thus by .use of. the cverﬁca

Ppire the super-—saturated condition of the. solution
draining down from the. containers is.taken .ad-

vantage of to produce and recover-salt for sub-
Petcock 21 can be used -for the
same purpose Where overflow "'!ﬂ is cmltted hut
the dEPOSItIOH of the erystals in-the bhottom ef
the ¢ casing tends to stop up drain 29 so that.on
cpemng petccev; 21 drain 29 must be- clear.ed
In elther case Whether the pool of 11qu1d is ccl-

'lected in the bottom of the. casing by means of
the cverﬂcw bipe 38§ or by means of -petcock .24,

the pool of .liquid itself acts to.remove. add1t10nal

-me1sture frcm the air nagsing thrdue'h the Cas -

ing. Whe1e the cverﬂcw Ppipe is used th.ls Ie-

'sults in the Etddltl@‘l&l feature that .the layer of

water cu top of the. pcc" and therefore that part |
through the -over-

be run off to a sewer without danger of clogging
cf the sewer by crystalllaatlcn of the sal |
When it is- necessary to -replenish the aeli-
quescent substance 28, the operation is readily
accemplrshed by swinging the cover 22 up and
away from the casing about the hinges 23 and

mtc ccntamer 24
thrcugh their open tcps | |

Prcwslcn may be made for decdei 1Zzing the an
by passmg it thrcue'h actwated cha:t.ccal as it

Reference

association with the veut 41.
rounds the inside edge of the vent. opening 4.
Removably fitted on this flange 1S a reeeptacle

33 formed of cne-elghth inch- mesh wire which
This receptacle
carries a fI’l“‘tlDIl 11p 24 engaging the flange 22.

if and held in place be.-
tween flange 32 and frlctlcu lvc a4 1S 'a sheet of
Spun glass cloth 35 This strueture associsted
the air and by
sheet 35 | furth.er .?'ﬁlt.ers

A ﬂange 32 sur-

means of spun glass cloth

.gairt out of the air.

Whe.n the ceutamers 24 have been filled with
the dellquescent substance, and the rcover 22
has heen ciosed tightly, the apparatus is ready
room, petcock 21 is
and the fan is started. . The air in the
room is thus circulated thrcugh the apparatus

,entermg thrcugh casing 14 at the rear thereof

and passing in -contact. W1th the dellquescent



- cal.

substance contained. in the containers 24, leav-
ine the apparatus through the vent opening .

‘g 624,420

‘The dried air is blown from the casing into the

room, creating a continuous- circulation of air.

The air thus continually circulated through the -

‘room and in turn through the apparatus causes
“all parts of the room to be contacted by dried alr,

‘thus rapidly evaporating any ‘moisture on the

‘walls, floors or on any articles in the room %0
which the air has access. When the air is re-
circulated through the apparatus, the moisture
‘thus evaporated into the air is removed by the
repeated contact of the air with the deliguescent
substance. _
long as the fan operates, the moisture content of
the air within the room is reduced to the desired
level by control of the fan. The solution col-
lecting in the bottom of the apparatus does not
contact the deliquescent material in the contain-
" ers 24 since the latter is retained above the bot-
tom members 25 and is thus above the level of
the pool of solution. 'The solution can be drained
at intervals or allowed to drip centinually into
a tray or other container 25 placed below the
drain pipe 28. When necessary, ihe deliguescent
material can be replenished as described above.
Containers 24 have been shown and described
as being of cylindrical form with their axes verti-

turbulence of the air passing through the casing
and therefore, maximum contact of the air with
the salt held in the containers. However these
containers may be of any suitable shape with
their axes in vertical or horizontal planes so long
as the containers are staggered to cause the air
passing through the casing to be forced against

one and then another of the containers without

any path being open to air passing directly
through the casing without contacting salt in
g container.. Thus the assemblage of containers
is always so formed that there is no straight line
‘path between the entrance end of the casing and

the exit end of the casing which does not pass

through at least one container.

The apparatus of the present invention can be

Since this process is continuous as

6

“this purpose absorbent can be inserted in that
part of the container below bottom 2% or the
“assembly of containers can be inverted.

- It should be noted that when the apparatus. is
used to reduce the humidity of air or to increase
the humidity thereof, the air flowing through

the apparatus contacts a wet surface, either the

“deliquescent material in the first case or the ab-

" sorbent material in the second. This has the ef-

10

15

20

29

This form, together with the staggered re-
lationship of the containers, causes maximum ¢

fect of washing the air since dust particles and

other foreign bodies adhere to the damp surface.

The air leaving the apparatus is thus dust-free.
The fact that containers’ 24 are rigidly inter-
braced and connected together makes it possible
to remove them .as a unit to clean out the dirt

. removed from the air. -

It will be apparent that so long as the humidi-
fying action is not desired, any suifable means
may be utilized to maintain the salt in the con-
tainers 28 spaced above the pool of solution col-
lecting in the bottom of casing (8 and not
necessarily the means provided by spacing bot-
tom walls 25 above the lower ends of containers
28. It follows in each case that the axes oi
containers 28 need not necessarily be veriical
so long as the staggered relationship is main-
tained as described above. |

If desired, instead of using air purification
means 31, one or more rows of the containers can
be filled with an odor absorbent means, such as
activated charcoal, to remove any odorous im-
purities from the air. - | |
~ The apparatus described herein is particularly

useful in basements, game and recreation rooms,

o
h

40

o
) |

used also as a humidifier and air cleaner. Most

heating systems do not furnish moisture to the
air and have a tendency to reduce the moisture
content in g room to a point where the air is so
dry as to be injurious to occupants and furnivure.
To increase the humidity of the air In a room,
the present apparatus can be utilized by substi-

 tuting an absorbent substance such as cotton or
cloth for the deliguescent material, and by filling

the bottom of the casing {8 with water to a level
such that the absorbent material is in contact

therewith and thus soaks up the water in the

manner of a wick. As the air is blown through
the machine, its water content is restored by the

sorbent material which presents an extended

record and storage vaults, stock rooms, ware-
houses, and the like to regulate the humidity
therein. In normal climates during the winter
when artificial heating systems are in use in
buildings, particularly homes, the air is too dry
for human comfort. Use of the present inven-
tion will raise the relative humidity to that point
where a much lower ambient temperature will
result in comfort to humans besides preventing
the drying out of furniture and articles in the
building. . |

Obviously, the fan can be started up and
stopped in response to the relative humidity of the

~ surrounding air by the use of any well-known

nhygrometer control.
I claim: N
Apparatus for controlling and affecting the

~ humidity of air comprising a casing having a

bottom, side walls and a top, means for holding
a body of liguid in the lower part of the casing
and establishing a maximum liquid level therein,
an air entrance opening in one side wall, an air
vent in an opposed side wall, the air entrance
opening and the air vent being above the maxi-

- mum liguid level, a plurality of elongated spaced

60

~ evaporation of the water soaked up into the ab-

moist surface to which water is continuously sup- .

plied by capillary attraction in the absorbent ma-
terial. | - -

The conversion of the apparatus -fmm a de~

‘humidifier to a humidifier is effected by changing
the humidity affecting material and is readily
- geecomplished by removing the deliquescent ma-

terial from the containers 24 and substituting
When

the absorbent material such as cotton.
water has been added to the casing 10 fo the

proper height, the apparatus is ready for opera-
In order to make all the

tion as a humidifier.
water in the bottom of the casing available for

foraminous containers adapted to contain hu-
midity affecting material, the longitudinal axes
of the foraminous containers being parallel and

vertical, each foraminous container extending

substantially above the air enirance opening and -
alr vent and extending downwardly toward the
bottom of the casing to a point substantially be-
low the air entrance opening and the air vent, the
foraminous containers being spaced from one
another and arranged in rows extending trans-
versely to the path of air flowing between the air
entrance opening and the air vent with containers
in adjacent rows staggered so that air flowing
between the air entrance opening and the air

- vent will impinge on the humidity affecting ma-

75

terial in a plurality of foraminous containers, a
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“fan for circulating air through the casing from : UNITED STATES PATENTS
the air entrance opening to the air vent, each Number Name . Date
foraminous container having an open end for 11,079 935 Drake ____;_______'_ _____ Dec. 2, 1913
filiing the container with humidity affecting ma- 1 342’867 Paul oo June 8, 1920
terial and a humidity affecting material support- 5 1,470.156  Evans .. ... ... . ‘Oct. 9 1923
‘ing member extending across the foraminous con- 1791795 Shilstone .. __.___ July 23, 1929
‘tainer in the lower portion thereof, but above 2.322.469  Robson ... . June 25 1943
the maximum liquid level, and means unattached -2’503’530 Morris | Ma;y 123’ 1950
t0 the casing interbracing and rigidly intercon- T T mmm e s >
necting the foraminous containers so as to com- 10 -~ FOREIGN PATENTS
bine the individual containers into an invertible Number Country Date
- unit. | 220,858  Great Britain _______ Aug.28, 1924

AUGUSTUS G. ELEGAR.
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