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[57] ABSTRACT 
A humidi?er in which an air-permeable, Water-holding 
sheath, preferably of inverted bag-like form, is resil 
iently suspended in a substantially vertical air stream 
for vertical movement in response to variations in the 
weight of water held thereby, controls for supplying 
water to the sheath and for inducing and maintaining 
the air stream being actuated by such movement of 
the sheath. A humidistat may be provided to prevent 
water delivery when environmental humidity exceeds 
a predetermined value. 

15 Claims, 3 Drawing Figures 
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HUMIDIFYING APPARATUS 

The present invention relates to a humidi?er and the 
primary object of the invention is to provide an ex 
tremely simple, inexpensive, trouble-free automatic hu 
midi?er with a minimum of moving parts, in which the 
water supply to a reservoir and the operation of a 
means for inducing an air flow through the equipment 
will be controlled through the movement of a water 
carrying, air~permeable sheet in accordance with varia 
tions in the weight of water currently carried by such 
a sheet disposed in the path of an air stream. A further 
object of the invention is to'provide a humidi?er in 
which the air stream moves upwardly to pass thorugh 
the water-laden sheet and thence to be discharged into 
the space to be humidi?ed at a point near the top of 
that space. 

Still another object of the invention is to provide 
means, movable with a resiliently-suspended water 
carrying sheet, for shutting off the supply of water to a 
reservoir whenever the water burden of the sheet ex 
ceeds a predetermined value, regardless of the water 
level in the reservoir, so that the water-carrying sheet 
may never become overladen. Another object is to pro 
vide means responsive to the degree, of humidity cur 
rently existing in the space to be controlled and capable 
of prohibiting water supply to the reservoir whenever 
such environmental humidity exceeds a predetermined 
value. ‘ 

' Still further objects of the invention will appear as the 
description proceeds. 
To the accomplishment of the above and related ob 
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jects, my invention may be embodied in the form illus- ' 
trated in the accompanying drawings, attention being 
called to the fact, however, that the drawings are illus 
trative only, and that change may be made in the spe 
ci?c construction illustrated and'described, so long as 
the scope of the appended claims is not violated. 1 

1n the drawings: 

FIG. 1 is a fragmental perspective view, somewhat 
diagrammatic, of the upper regions of a humidi?er con 
structed in accordance’ with the present invention, 
parts being broken away for clarity of illustration; 
FIG. 2 _is a somewhat diagrammatic perspective of 

the entire humidi?er, drawn to a smaller scale and with 
parts of the. housing broken away; and‘ V . 
FIG. 3 is a diagram illustrating parts of the humidi?er 

and their operational association with one satisfactory 
form of circuitry. I ' ' " 

Referring more particularly to the drawings, it will be 
seenthat l have illustrated a vertically elongated hous 
ing indicated generally by the reference numeral 10. 
Desirably, the housing will be approximately 7-% feet 
tall, 14 inches wide and 3% inches deep so that it may, 
if desired, be ?tted between studs and between ?nished 
surfaces of a conventional house wall. The housing is 
provided with an inlet port 11 near its bottom and with 
an outlet port 12 near its top, said ports being prefera 
bly guarded by metal or plastic mesh panels, louvers or 
the like. The housing may, of course, be located within 
a room rather than inside a room wall as suggested 
above, in which case it will braced suitably attached to 
the wall or otherwise bracked against toppling. In case 
it is to be so used, it may be externally decorated in any 
desired manner, as by printing its external surfaces with 
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2 
a wood grain ?nish or applying a plastic cover or wrap 
of any desired appearence. 
Near the upper end of the housing but below the out 

let port 12, a reservoir 13 is ?xedly’ mounted in the in 
terior and a water supply line 14 dominated by a nor 
mally closed valve 15 is installed in the line to control . 
?ow therethrough. Preferably, a solenoid valve will be 
used, the solenoid 16 being arranged to open the valve 
upon energization thereof. 
A ?oat 17 is disposed preferably in a separate com 

partment open at its bottom to the main body of the 
reservoir. The ?oat may be of the inverted cup type to 
rise and fall with the water level in the reservoir 13. A 
metal strap 17’ is ?xed to a rock shaft 18 suitably jour 
nalled on a transverse axis adjacent the reservoir with 
the distal end of said strap disposed in the rising path 
of the ?oat. At one end, the rock shaft 18 is bent to de 
?ne an arm 19 terminating in an upwardly-opening 
hook; and at its other end the rock shaft carries a 
bracket 20 supporting a mercury switch 21 connected 
in the energizing circuit for vthe solenoid 16. The switch 
21 is soarranged, of course, that it is closed when its 
rear end vis down and is open when the ?oat is in its il 
lustrated position. ‘ 
The reservoir 13 is open at its top and is formed to 

provide laterally elongated front and rear walls 22 and 
23 having exposed upper edges. Suitable brackets 24 
depend below the reservoir 13 adjacent its opposite 
ends, being secured either to the reservoir or to the rear 
wall of the housing 10,and coiled tension springs 25, 
25 are suspended from such brackets. A transverse rod ‘ 
26 is, in turn, resiliently supported at its opposite ends 
by said springs for vertical movement within the hous 
ing 10. _ 
The rod 26 is a part of, or is ?xedly secured to, an air 

permeable frame 27 of any suitable form and a sheath 
indicated generally by the reference numeral 28 is suit 
ably draped over said frame to move therewith. In a 
preferred form, the sheath 28 may take the form of an 
open-mouthed, inverted bag with front and rear sheets 
29 and 30 of substantial expanse joined together (but 
not necessarily in an air tight manner‘) below and pref 
erably above the rod 26 and with front and rear upward 
extension 34 and 35. 
The sheath 28 is preferably a transversely-ribbed ' 

polyester knit, reticulate fabric which is capable of 
holding substantial quantities of water in its interstices 
but is substantially devoid of capillary properties. Over 
each of the reservoir walls 22 and 23‘there is draped a 
strip of wicking material 31‘ dipping below the normal 
water level in the reservoir and depending substantially 
to the bottom edge of ‘the associated reservoir wall on 
the outside of the reservoir. 1 have found terry cloth to 
be‘one satisfactory form of wicking material, but of 
course other materials having relatively high capillary 
characteristics may be used including almost any cot 

? ton cloth or even a multiplicity of separate strings. 
'Overlying the wicking material, but not necessarily 

depending deeply into the reservoir, 1 provide a strip of 
?ne mesh, relatively non-absorbent material 32 such 
as, for instance, a ?ne mesh plastic screen. The lower 
edge of the material 32 is formed to provide a laterally 
spaced series of ?ngers 33 depending below the lower 
most edge of the wicking material 31. 
The sheath upper edges of the extensions 34 and 35 

are suitably supported, as by draping them over the fold 
. of the mesh 32, so that the extensions are in contact 
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with the outer surface of the mesh and extend inwardly 
below, but out of contact with, the ?ngers 33. 
With this arrangement, the wicking material 31 is 

maintained in a saturated condition as long as the water 
level in the reservoir 13 is suf?ciently high. Water ?lls 
the interstices of the mesh material and drips from the 
?ngers 33 onto the internal, ribbed surfaces of the 
sheath 28. The grooves between the internal ribs fur 
ther distribute the water laterally of the sheath and the 
water ?ows downwardly along the sheath, penetrating 
the sheath to pass the rod 26, until, under some circum 
stances, the openings in the sheath material are all 
?lled with water. 
Of course, as water accumulates on the sheath, the 

gross weight of the frame 27, sheath 28 and its burden 
gradually increases whereby the springs 25 will be elon 
gated and the frame 27 with the sheath will move 
downwardly. 
Guided for reciprocation in a preforated stationary 

ear 36 and a similar ear 37 carried by the rod 26 is a 
rod 38 formed at its upper end to provide a toe 39 
which rests in the hook of the arm 19 of the rock shaft 
18, slightly overbalancing the strap 17' to impart a 
clockwise bias to the shaft as viewed from the left in 
FlG. 1. Thus, so long as theweight of the rod 38 is im 
pressed upon the arm 19, the switch 21 will be open 
and the valve 15 will be closed. 
A collar 40 is adjustably ?xed to the rod 38 and is dis 

posed in the rising path of the ear 37. When the water 
burden carried by the sheath 28 is diminished to a pre 
determined quantity, the sheath 28 and frame 27 will 
be lifted by the springs 25 so that the ear 37 engages the 
collar 40 and lifts the rod 38 relative to the rock shaft 
arm 19, permitting the weight of the strap 17’ to turn 
the rock shaft 18 in a counterclockwise direction to 
close the switch 21, thus energizing the solenoid 16 to 
open the valve 15 to permit water to flow into the reser 
voir 13. As the water level rises in the reservoir, the 
?oat 17 will rise to engage the distal end of the strap 
17’ and drive it in a direction to open the switch 21. 
Even if, for any reason, the ?oat should fail to rise, as 
water is supplied to the sheath through the wicking ele 
ment 31, the gross weight of the sheath, frame and bur 
den will increase to move the rod 26 downwardly away 
from the collar 40, thus allowing the weight of the rod 
38 again to be impressed upon the arm 19 to open the 
switch 21. 
Means is provided to establish and maintain a ?ow of 

air into the housing 10 through the inlet port 11, up 
wardly through the sheath 28 and outwardly through 
the port 12. Of course, as the air stream permeates and 
penetrates the reticulate sheath, it will absorb and en 
train moisture. If the rate of absorption and entrain 
ment is precisely equal to the rate of delivery of water 
to the sheath through the wicking means, the system 
will continue to operate in a balanced condition. The 
rate of absorption of moisture from the sheath into the 
air stream will be largely a function of the relative hu 
midity of the air entering the inlet port 11 and of the 
velocity of the air stream so that such a balanced condi 
tion will occur only occasionally. Ordinarily, the air 
stream inducing means will operate only periodically. 

In the illustrated embodiment of the invention, a ro 
tary blower 41 is shown as the air ?ow-inducing means. 
Such a blower may conveniently be installed near the 
bottom of the housing 10 and centered relative to the 
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4 
inlet opening 11. If desired, the blower may be hooded 
to direct its exhaust to the small end of a funnel 42 
whose upper, enlarged end may freely receive the 
lower end of the sheath 28. An electric motor 43 is con 
nected to drive the blower 41. 
Guided in a plurality of ears 48 outstanding from the 

frame 27 is a reciprocable rod 45 preferably having a 
head 46 at its upper end. A stem 47 ?xedly extends out 
wardly from the rod 45. A normally open switch mech 
anism 48 is supported in the housing 10 in the region 
of the rod 45 and includes an inwardly extending rock 
shaft or actuator 49 having an arm 50 terminating in an 
upwardly opening hook in which is normally supported 
the distal end of the stem 47. The weight of the rod 45 
and stem 47 is sufficient to hold the switch mechanism 
48 in switch-closed position. When the sheath 28 rises 
as its water burden is decreased, the uppermost ear 44 
will engage the rod head 46 to lift the stem 47 away 
from the hooked arm 50 to permit the switch to open. 

As is most clearly to be seen in FIG. 3, the switch 
mechanism 48 dominates the energizing circuit for the 
blower motor 43. A power panel 51 includes terminals 
52 and 53 connected to one side 54 of a power line, and 
a terminal 55 connected to the other side 56 of such 
line. A wire 57 leads from terminal 52 to one side of the 
switch mechanism 48, while a wire 58 leads from the 
other side of said switch mechanism to one terminal of 
the motor 43 and a wire 59 leads from the other tenni 
nal of said motor to the panel terminal 55. Thus, the 
blower 41 will be driven whenever the switch mecha 
nism 48 is in closed condition. 
A wire 60 leads from the panel terminal 53 to one 

side of a humidistat 61. A wire 62 leads from the other 
side of the humidistat to one side of the switch 21 and 
a wire 63 connects the other side of the switch 21 to 
one side of the solenoid 16, a wire 64 leading from the 
other side of said solenoid to the panel terminal 55. It 
will be understood, of course, that the humidistat 61 
includes a switch which will be closed only when the 
environmental humidity is below a predetermined 
value. 
When the system is initially installed, of course the 

reservoir 13 will be empty and the ?oat 17 will be in its 
“down” position. The sheath 28 will be dry so that the 
frame 27 will be in its uppermost position with the ear 
37 engaging the collar 40 to hold the weight of the rod 
38 off the arm 19 of the rock shaft 18. Thus, the switch 
21 will stand in its closed position. If the humidistat is 
calling for humidity, the solenoid 16 will therefore be 
energized to open the valve 15 to supply water to the 
reservoir 13. 
With the frame 27 in its uppermost position, the rod 

45 and stem 47 will be supported out of contact with 
the arm 50 whereby the switch mechanism 48 will be 
open and the blower 41 will not be operating. 
As water continues to ?ow to the reservoir 13, the 

liquid level therein will rise into contact with the inner 
edges of the wicking strips 31 and water will begin to 
drip from the ?ngers 33 onto the inner surfaces of the 
opposed sheets 29 and 30 of the sheath 28. 
As the water level in the reservoir continues to rise, 

the ?oat 17 will also rise. If the ?oat 17 reaches a pre 
determined height before the sheath 28 acquires a suf 
?cient water burden to permit the weight of the rod 38 
to be applied to the arm 19, the ?oat will engage the 
distal end of the strap 17’ to rock the shaft 18 in a 
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clockwise direction to open the switch 21, deenergize 
the solenoid 16 and permit the valve 15 to close. If, on 
the contrary, the sheath 28 should acquire a suf?cient 
water burden before the ?oat 17 rises far enough to 
open the switch 21, the weight of the rod 38 will be im 
pressed upon the arm 19 to rock the shaft 18 to open 
the switch 21. In either case, the supply of water to the 
reservoir 13 will be cut off before the reservoir over 
flows. 
Meantime, as the sheath 28 and frame 27 descend 

against the resilient resistance of the springs 25, the 
weight of the rod 45 and stem 47 will be applied to the 
arm 50 to close the switch 48, thus energizing the 
blower motor 43. The blower will draw in air through 
the port 11, in a region wherein the air is relatively 
cool, and will force the air stream to ?ow upwardly 
through the funnel 42 and sheath 28, to pick up water 
from the interstices of the sheath and deliver it to the 
space to be humidi?ed in the upper regions of that 
space where the air will be relatively warm. Thus, con 
trary to conventional humidi?ers, the moisture-laden 
air will not emerge from the housing 10 into a rela 

tively cool region whereby the moisture might be con 
densed undesirably, but instead will emerge into a rela 
tively warm region wherein the ambient air is able to 
accept and disperse moisture from the emerging 
stream. ' ’ 

For as long as the sheath 28 remains below a prede 
termined position, the stem 47 will hold the switch 
mechanism 48 in closed condition and the blower 41 
will continue to operate. The system is so proportioned 
and designed that the moving air stream will always en 
train moisture from the sheath at a rate in excess of the 
rate at which moisture is delivered to the sheath 
through the wicking material 31 and the mesh 32. 
Thus, the frame 27 and sheath 28 will gradually rise as 
its burden decreases until, when the stem 47 leaves the 
arm 50, the energizing circuit for the motor 43 will be 
broken. Depending upon where the water level stands 
in the reservoir 13 at that time, the supply of water to 
the sheath from the reservoir may continue so that the 
frame 27 will again move downwardly to close the 
switching mechanism 48. Eventually, of course, the 
water level in the reservoir will fall below the inner 
edge of the wicking mechanism 31 so that, when the 
burden carried by the sheath 28 falls to a value which 
will stop the blower, the frame 27 will continue to rise 
until the weight of the rod 38 is removed from the arm 
19 and the switch 21 will be closed to replenish the sup 
ply of water in the reservoir 13 whereupon the above 
described cycle will be reinitiated. 

it will be appreciated that numerous variations and 
modi?cations in the speci?c structure illustrated may 
be made without departing from my invention, so long 
as the basic principle of control of the operation of the 
device through vertical movement of the sheath and/or 
frame in response to variations in the water burden 
thereof, is utilized. For instance, the blower 41 might 
be replaced by other air-flow-inducing means such as, 
for instance, an electrically energized heater near the 
bottom of the housing 10 to establish a thermo-siphon 
movement of air. 
While the disclosed materials for the strips 31, 32 and 

the sheath 28 are believed to be optimum, other mate 
rials having similar characteristics could be used to re 
place them and, in fact, the strip 32 might be omitted 
without departing from the scope of my invention. 
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6 
In some instances, it might be desirable to establish 

a thermo-siphon-induced air stream by means of a duct 
leading from a central heating system to the lower por 
tion of the housing 10, with or without valve means 
dominated by the switch mechanism 48. [presently be- , 
lieve, however, that there are advantages in the use of 
the blower 41 whereby the moisture-laden air stream 
will be delivered to the space to be humidi?ed at a tem 
perature lower than that of the atmospheric tempera 
ture in the region of delivery. 

I claim: 
1. A humidi?er comprising a vertically-elongated 

housing, air inlet and outlet ports near the opposite 
ends of said housing, respectively, a water reservoir 
within said housing near the top thereof, means includ 
ing a valve for controlling ?ow of water to said reser 
voir, a sheath of water-holding air~permeable material 
suspended within said housing below said reservoir and 
adapted to receive from said reservoir water dispersed 
over the surface of said sheath, means yieldably sus 
pending said sheath for vertical movement in said hous 
ing in response to variations in the weight of water so 
carried by said sheath, means responsive to such move 
ment of said sheath for dominating said valve, means 
for inducing flow of air through said sheath between 
said inlet and outlet ports and means responsive to such 
movement of said sheath for dominating said ?ow 
inducing means. 

2. The humidi?er of claim 1 including a humidistat 
responsive to ambient humidity and effective to render 
said valve-dominating means ineffective to open said 
valve when such ambient humidity exceeds a predeter 
mined value. 

3. The humidi?er of claim 1 in which said sheath ma 
terial is substantially without capillary capacity, and 
means for transferring water from said reservoir to said 
sheath surface, comprising a sheet of wicking material 
dipping into said reservoir and draped over an edge 
thereof to depend outside said reservoir between said 
sheath and the reservoir wall. 

4. The humidi?er of claim 3 including a strip of ?ne 
mesh, nonabsorbent material interposed between said 
wicking material and said sheath. 

5. The humidi?er of claim 4 in which said sheath ma 
terial is formed to de?ne a multiplicity of vertically 
spaced, substantially horizontally-extending ribs and 
said mesh material is formed to de?ne a plurality of lat 
erally-spaced, downwardly-depending ?ngers extend 
ing below the lowermost edge of said wicking material. 

6. The humidi?er of claim 1 in which said ?ow 
inducing means is an electrically-driven blower, an en 
ergizing circuit for said blower and said means respon 
sive to such movement of said sheath is a switch in said 
circuit including an element movable with said sheath. 

7. A humidi?er comprising a vertically-elongated 
housing, air inlet and outlet ports near the opposite 
ends of said housing, respectively, a water reservoir 
within said housing near the top thereof, a sheath of 
water-holding, air-permeable material suspended 
within said housing below said reservoir and adapted to 
receive from said reservoir water dispersed over the 
surface of said sheath, means yieldably suspending said 
sheath for vertical movement in said housing in re 
sponse to variations in the weight of water so carried by 
said sheath, means for inducing ?ow of air through said 
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sheath between said inlet and outlet ports and means 
responsive to such movement of said sheath for domi 
nating said ?ow-inducing means. 

8. The humidi?er of claim 3 in which said sheath ma 
terial is substantially without capillary capacity, and 
means for transferring water from said reservoir to said 
sheath surface, comprising a sheet of wicking material 
dipping into said reservoir and draped over an edge 
thereof to depend outside said reservoir between said 
sheath and the reservoir wall. 

9. The humidi?er of claim 8 including a strip of ?ne 
mesh, nonabsorbent material interposed between said 
wicking material and said sheath. 

10. The humidi?er of claim 9 in which said sheath 
material is formed to de?ne a multiplicity of vertically 
spaced, substantially horizontally-extending ribs and 
said mesh material is formed to de?ne a plurality of lat 
erally-spaced, downwardly-depending ?ngers extend 
ing below the lowermost edge of said wicking material. 

11. A humidi?er comprising a vertically-elongated 
housing having an exit port near its top and an inlet 
port near its bottom, a reservoir within said housing 
near its top, an air-permeable frame within said housing 
below said reservoir, means resiliently yieldably sus 
pending said frame for vertical movement in said hous 
ing, wicking means arranged to dip into said reservoir 
and to overlie the external walls of said reservoir, dis 
persing means overlying said wicking means, a sheath 
of reticulate material draped over said frame and hav 
ing upward extensions overlying said dispersing means 
in intimate contact therewith, means for supplying 
water to said reservoir including valve means for con 
trolling ?ow through said supplying means, means mov 
able in response to liquid-level variations in said reser 
voir, means operatively associated with said last-named 
means to ensure closure of said valve when the liquid 
in said reservoir is above a predetermined level, means 
yieldably resisting valve-opening movement of said 
last-named means, means moving with said frame to 
cancel the resistance of said resisting means upon up 
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8 
ward movement of said frame, a humidistat responsive 
to environmental humidity near said inlet port and ef 
fective to prevent opening of said valve when such en 
vironmental humidity exceeds a predetermined value, 
means for inducing air ?ow from said inlet port through 
said sheath to said outlet port, and means moving with 
said frame and dominating said air-?ow-inducing 
means. 

12. In a humidi?er, a reticulate sheet substantially 
without capillary capacity, a housing within which said 
sheet is substantially vertically suspended, said housing 
having an outlet port, a'water reservoir near the top of 
said housing, said reservoir having an upstanding wall, 
wicking material draped over an upwardly-facing edge 
of said wall with one end inside said reservoir and 
below the normal, reservoir water level and its other 
end disposed outside the reservoir near the bottom of 
said wall, and a layer of non-absorptive, ?ne-mesh ma 
terial overlying the wicking material in the region out 
side said wall, the upper portion of said sheet overlying 
and bearing upon said ?ne-mesh material, and means 
for causing an air stream to ?ow through said sheet to 
and through said outlet port. 

13. The combination of claim 12 in which said ?ne 
mesh material is formed to provide a series of laterally 
separated ?ngers depending below the lowermost end 
of said wicking material. 

14. The combination of claim 13 in which said sheet 
is formed to provide a vertically-spaced series of sub 
stantially horizontal ribs on its surface facing said reser 
voir. 

15. In a humidi?er, an air-permeable, water-holding 
sheet, means resiliently supporting said sheet for verti 
cal movement in response to variations in the weight of 
water held thereby, means for delivering water to said 
sheet, means for inducing a ?ow of air through said 
sheet, and means moving with said sheet to control said 
water delivering means and said air ?ow inducing 
means. 

* * * * * 
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