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ABSTRACT OF THE DISCLOSURE

A humidifier for air conditioning systems having a se-
ries of hollow upwardly directed shells sealed at their
lower ends to a pan containing water; the exterior of said
shells being covered with wick material and the interior
receiving heating elements accessible from below the
pan.

This invention relates to humidifiers for air condition-
ing systems and included in the objects of this invention
are:

First, to provide a humidifier which may be readily in-
stalled in an existing duct, and which incorporates novelly
arranged humidifier units, each covered by a readily re-
placeable wick.

Second, to provide a humidifier for air conditioning
systems which includes a pan having an inner part adapted
to be disposed in the path of air to be humidified, and an
outer part containing a float controlled valve so that wa-
ter may be maintained at a selected level, and a series of
humidifier units extending upwardly from the inner part
of the pan and covered with wicks exposed to the air
stream.

Third, to provide a humidifier of the type mentioned
in the second object, wherein each humidifier unit in-
cludes a hollow upwardly projecting shell sealed to the
base of the pan, each shell receiving a heating element,
the heating elements being supported in a substructure
secured to the underside of the pan.

Fourth, to provide a humidifier for air conditioners
one embodiment of which is adapted to be mounted on
a horizontal duct.

Fifth, to provide a humidifier for air conditioners an-
other embodiment of which is adapted to be mounted on
a vertical duct and adaptable to flow of air in either direc-
tion. , i

With the above and other objects in view, as may ap-
Pbear hereinafter, reference is directed to the accompanying
drawings in which:

FIGURE 1 is a transverse sectional view of a typical
duct for an air conditioning system taken through 1—1
of FIGURE 2 and showing the humidifier in position.

FIGURE 2isa fragmentary longitudinal sectional view
of the air conditioner duct taken through 2—2 of FIG-
URE 1 and showing an end view of the humidifier.

FIGURE 3 is a sectional view taken through 3—3 of
FIGURE 4, showing a bypass housing arranged for verti-
cal flow with the humidifier indicated in side elevation
therein, and showing in background and fragmentarily, a
section of a duct for an air conditioning system.

FIGURE 4 is a fragmentary sectional view taken
through 4—4 of FIGURE 3, showing the humidifier in
end elevation,

FIGURE 5 is a fragmentary sectional view taken
through 5—5 of FIGURE 4.

FIGURE 6 is a fragmentary sectional view showing a
bypass housing arranged for horizontal flow and show-
ing a humidifier in plan view.

FIGURE 7 is an enlarged fragmentary sectional view
of the humidifier taken through 7—7 of FIGURE 2.
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FIGURE 8 is an enlarged transverse sectional view of
the humidifier taken through 8—8 of FIGURE 7.

FIGURE 9 is a fragmentary sectional view taken
through 9—9% of FIGURE 8, showing one of the fasten-
ing means for joining the sub-pan to the main pan of the
humidifier.

FIGURE 10 is a diagrammatical view illustrating the
manner in which the units of the humidifier may be indi-
vidually controlled so as to change the humidifying effect.

The humidifier is adapted to be mounted in a horizon-
tal air duct 1, having a side opening 2 therein. The humidi-
fier includes a pan 3 which is essentially rectangular in
plan, and includes an inner part 4 adapted to be disposed
within the duct 1 and an outer part 5 which protrudes
from the duct.

The outer part 5 is provided with an inlet valve 6
which is controlled by a float 7 so that water may be
maintained in the pan. The outer part § is provided with
a cover 8.

The inner part 4 of the pan is provided with a series of

wick supporting shells 9. Each shell defines a plane es-
sentially parallel to the direction of flow of air in the duct,
Each shell is hollow; its walls being formed of sheet mate-
rial. The side wallg preferably diverge downwardly and the
lower end of each shelf is sealed to or formed integrally
with the bottom of the pan 3. Fitted over each shell 9 is a
wick 10, formed of woven or felted material or other po-
rous material arranged fo draw water from the pan so that
each wick tends to remain wetted with water.
Each shell is open at its I6wer end and the interior of
each shell forms a cavity for receiving a heating element
support member 11. The support members are supported
by their lower ends within a shallow sub-pan suitably se-
cured to the underside of the pan 3, for example by screws
13 fitting in sockets 14 so that the sub-pan is completely
isolated from the water contents of the pan 3. Each sup-
port member 11 is provided with a heating element 15
and their lower pertions form a common conductor pas-
sage 16 for a conductor or conductors 17 connected to
the heating elements 15.

The sub-pan 12 extends underneath the outer part 5
of the pan 3 and forms a terminal chamber 18.

At the boundaries separating the inner part 4-and outer
part §, the pan is surrounded by a transversely disposed
mounting plate 19 which overlies the margins of the. side
opening 2. The humidifier is secured in place by screws
or other fastening devices not shown,

Operatjon of the humidifier is as follows:

When the humidifier is installed, the planes defined by
the shells 9 are essentially paralle] to the direction of flow
of air in the duct. Water is supplied through the inlet
valve 6 and maintained between a predetermined mini-
mum and maximum level by means of the float 7. The
lower ends of the wicks are emersed in the water and
draw the water upwardly by capillary action. The air
stream is humidified by the evaporation of water from
the wicks. The heating elements, which are controlled by
a suitable thermostat not shown, maintain the shells 9 at
a predetermined elevated temperature so as to increase
the rate of evaporation of water into the air stream. By
varying the temperature of the water in the wick, the
moisture content of the air downstream from the humidi-
fier may be controlled. Tt is not necessary that the series of
shells and their wicks extend across the duct or in fact
occupy a major portion of the duct. In fact the humidifier
may be relatively small as compared to the cross section

of the duct so as to present a minimal obstruction to the
flow of air.

It is sometimes desirable, particularly for the purpose
of installing the humidifier on 2 vertical duct, that the
humidifier be mounted outside the duct and provide means
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for bypassing a portion of the air through the humidifier.
In this regard, reference is directed to FIGURES 3, 4 and
5. A vertical duct 28 is provided with a side opening 21.
The opening is covered by a housing 22 provided with a
baffle 23 in such a manner that an essentially U-shaped
bypass duct 24 is provided. The lower portion of the by-
pass duct 24 is dimensioned to receive the inner part 4 of
the pan 3, the pan being mounted essentially parallel to
the side of the vertical duct 20. The baffle 23 is provided
with a deflector lip 25 which extends into the duct 20 in
an upstream direction. As illustrated in FIGURE 4, the
direction of flow is upward; however, by inverting the baf-
fle and deflector lip the installation is suitable for a verti-
cal duct in which the air is flowing downward.

If a bypass duct is desirable in connection with a hori-
zontal air duct, the arrangement shown in FIGURE 6
may be used. In this case the bypass duct 26 is fastened
to the apertured side wall of a horizontal air duct 27. The
bypass duct is provided with two essentially quadrant
portions 28, separated by a channe] 29, dimensioned to re-
ceive the inner portion 4 of the pan 3. An entrance scoop
30 projects into the horizontal air duct 27.

Reference is directed to FIGURE 10 in which the
power supply to each humidifier heating element element
15 is connected to a corresponding switch 31 responsive to
humidity. With this arrangement, the humidifier heating
elements are activated or de-activated individually ac-
cording to the demand for moisture in the air condition-
ing system. While in FIGURE 10 each element is con-
nected to its individual switch, the heating elements may
be arranged in groups; such as a pair being controlled by
one switch, three by another, or all five by operation of
both switches.

While the term “air conditioning system” has been
used to designate the system in which the humidifier is
used, it should be understood that such designation is in-
tended to include heating and ventilating systems. Fur-
thermore, the air duct and humidifier need not be perma-
nent installation within the walls of a building, but
may be within a fixed or movable cabinet, in which case
the water may be supplied manually or from a reservoir.

While particular embodiments of this invention have
been shown and described, it is not intended to limit the
same to the details of the constructions set forth, but in-
stead, the invention embraces such changes, modifica-
tions and equivalents of the various parts and their rela-
tionships as come within the purview of the appended
claims.

We claim:

1. A humidifier for an air conditioning system, said 5

humidifier comprising:
(a) a pan adapted to be exposed to an air stream pro-
duced by an air conditioning system;
(b) a plurality of hollow shells extending upwardly
from the bottom of said pan, the interior of each
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shell being isolated from the interior of said pan and
open at its underside;

(c) a sub-pan secured to the bottom of said pan and
the interiors of said shells being exposed to said sub-
pan;

(d) a series of heating element supporis mounted in
said sub-pan and extending into said shells;

(e) a series of heating elements carried by said sup-
ports for heating said shells;

(f) wicks covering said shells;

(g) and means for supplying water to said pan and
for maintaining a selected level of water therein in
which the lower ends of said wicks are emersed.

2. A humidifier according to claim 1, wherein:

(a) said pan includes an inner and an outer part;

(b) a mounting plate surrounds said pan at the junc-
ture of its inner and oufer parts;

(c) and the margins of said pan being adapted to be
fastened to the margins of a side opening formed in
a duct constituting a part of said air conditioning
system.

3. A humidifier according to claim 1, wherein:

(2) said pan includes an inner and an outer part;

(b) a mounting plate surrounds said pan at the junc-
ture of its inner and outer parts;

(c¢) a housing defining a bypass duct is fastened to a
side of a duct forming a part of said air condition-
ing system, said housing having an inlet and an out-
let, and a clearance opening for said pan therebe-
tween;

(d) and the margins of said pan are fastened to the
margins of said opening to place the inner part of
said pan and said wicks in the path of air flowing
through said bypass duct.

4. A humidifier according to claim 1, wherein:

(a) at least a pair of humidity sensitive switches are
located at stations remote from the heating elements;

(b) and said heating elements are divided into at least
two corresponding groups electrically. connected to
said switches for selective operation of said groups
of heating elements.
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