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18 Claims,

1

My invention relates to humidification, par-
ticularly to humidification systems and appara-
tus for use with furnaces, especially hot air
furnsces, and the principal object of my inven-
tion is to provide new and improved humidifica-
tion systems and apparatus. '

This application is a continuation in part of
my copending application Serial Number 263,285,
filed March 21, 1932, and a continuation in part
of my copending application Serial Number
263,266, filed March 21, 1939.

In the drawings accompanying this specifica-
tion and forming a part of this apnlication, there
are shown, for purposes of illustration, various
enmbodiments which my invention may assume,
and in thess drawings:

Figure 1 is a generally schematic view showing
g humidification system embodying my inven-
tion,

Bigure 1a is g schemauzc view of a cetail.

Figure 2 is an enlarged elevational view of a
device used in the system shown in Figure 1,

rigure 3 Is a vertical sectional view corre-
sponding generally to the line 5—38 of Figure 2,

Higure 4 is o top plan view of the device shown
in PFlgure 2,

Figure 5 is an enlarged glevational view of
anoither device used in the system shown in
Pigture 1,

Figure 6 is a vertical sectmnal view correspomf—
g generally to the line 8—§ of Figure 5,

Figure 7 is a transverse sectional V:iew COT -
responding generally to the line T—7 of Figure 6,

Figures 8 and 9 are generally schematic views
showing other humidification systems embody-
ing my invention,

Pigure 10 is an enlarged elevational view of a
aevice used in the system shown in Figure 9,

Figure 11 is a vertical sectional view corre-
sponding generally to the line tI—{| of Pigure
10,

figure 12 is a generally schematic view show-
ing another humidification system embodying
my invention,

I"igure 13 is an . enlarged Vertlcal sectional view
of a device used in the system shown in Figure 12,

Figure 14 is a top plan view of the device
shown in Figure 13,

rFigure 15 is a fragmentary vertical sectmnal
view corresponding generally to the line 15—15
of Figure 14, and

Pigure 16 is a transverse sectional view corre-
sponding generally to the line {6—I!6 of Figure 13.

Referring particularly to Figure 1, the system
therein shown is connected to a source of. liquid.
The liguid ordinarily used in humidification sys-
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tems is largely water, and for purposes of this
description, the source of liquid may be a water
supply pipe 28; leading from g city water sup-
ply, or from a well or the like., TFrom the pipe.
28, the water passes through a shut-off valve
21, and then through a water filter 23, of any
suitable construction, the filter being for the
purpose of filtering out impurities suspended in
the water. The filtered water then passes
through a pressure regulator 24, of any suitable
construction, but preferably of the construction
shown in my patent, Number 2,249,010, As dis-
closed in such patent, the pressure regulator 248
is provided with a manually operable purge lever
29, which when twisted in either direction, fully
opens the valve regulating the water pressure, so
that water under full pressure is admitted to the
system, for a purpose to be hereinafter pointed
out. Under normal operating conditions, it is
preferable that the pressure regulator is so set
that it delivers water to the humidification sys-
tem at a greatly reduced constant pressure.

A conduit -2G leads from the outlet port of the
pressure regulator 24, and extends to the inlet
of a water-feed control device 27. A conduit 28
leads from the outlet of the water-feed control
device 27T to the inlet of a water-feed device 29,
and the latter device has a drain conduit 30 lead-
ing to g suitable drain.

The water feed device has a conduit -3{ pro-
viding liguid communication between it and an
evaporator means, here shown in the form of
an elongated evaporator pan 32 having evapo-
rator plates 33 extending upwardly out of the
water in the evaporator pan 32. The evaporator
pan &2 and the evaporator plates 32 are disposed
within a chamber 34 through which air may
move. The chamber 24 may comprise part of a

heating system, and in this instance is adapted -

for the passage of heated air to a place in a
dwelling to be heated.. Since the air in the
chamber 34 at times is of different temperatures,
the air pressure in the chamber 34 will vary, at
least partly because of expansion and contrac-
tion of the air.

The humidification system - shown in Flgure 1
is ‘particularly designed for cooperation with a
hot air furnace of the type employing an air
blower operable to force air past the heating por-
tion of the furnace and up into the bonnet cham-.

ber, from whence it is distributed by risers o

the rooms to be heated. Of course, the air blower,
in a properly designed and installed furnace, op-
erates intermittently and forces air past the heat-
ing portion of the furnace and to the bonnet
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chamber only when heat is called for. There-
fore, intermittent operation of the air blower
causes sharp fluctuations in alr pressure in the
bonnet chamber, due at least partly to the in-
ertia of the air in such chamber, and to the re-
sistance to air flow in the risers. In hot air
furnaces, the chamber 34 is preferably the bon-
net chamber. In accordance with my invention,
the system includes a pressure-equalizing means
35 extending between the water feed device 28
and the chamber 24, for a purpose hereinafter
explained.

RBlower means operable when heat is called

for, and arranged to force air into and through
the chamber 34, is shown schematically in Fig-
ure la. It will be understood that the illustra-
tion in Figure 1la 1S merely one of numerous
possible embodiments.

Referrineg particularly to Figures 2 through
4 the water-feed control device 21 comprises a
cup 36, formed of a transparent material, such

as glass or a suitable plastic, the open end ct

the cup 36 being closed by a cover 31, preferably
formed of a suitable plastic ma,terlal and the
cup and cover are fitted and cemented together
to seal against admission of air at their connec-
tion.

The cover 37 provides & water inlet chamber S8
which is in communication with the conduit 26
leading from the pressure regulator 24, and pas-
sages 39 and 40 extend respectively laterally and
upwardly. The upper portion of the passage 4%
is enlarged, and recelves an orifice nozzle &1
having its free end extending into a valve cham-
ber 82. Valve means 43 is provided to control
flow of water outwardly from the orifice pro-
vided by the orifice nozzle 41, and as here shown,
the valve means 43 comprises a flexible dia-
phragm 44 extending across and closing the
upper end of the valve chamber 42. The dia-
phragm 44 is tightly clamped, at its periphery,
to the cover 37 by a valve cover 45 which is held
down by screws, not shown. A flat flexible spring
48 underlies the diaphragm 44 and normally
flexes the diaphragm upwardly and away from

the adjacent terminal end of the orifice nozzle

41, and a central flat-headed rivet 41 is passed
through the flat spring, the diaphragm, and a
washer above the diaphragm, the upper extrem-
ity of the rivet stem being peened over to form
a central button head. A valve screw 48, hav-
ing a low pitch screw thread is screwed through
o threaded aperture in the valve cover 45. The
valve screw 48 is perfectly flat and smooth at
its bottom terminal surface, and such surface
engages the central button head of the rivet 41.
When the valve screw 48 is turned down far
enough it flexes the diaphragm downwardly so
that the flat head of the rivet 47 accurately en-
cages the orifice opening info the orifice nozzle
41, and closes passage therethrough.

On the upper end of the valve screw 48 2a
sraduated dialed wheel 48 is secured, as shown.
Rotation of this wheel opens or closes the valve,
dependent upon the direction of rotation, ap-
proximately .00012 inch per gr aduation, and such

increase, in the construction herein shown, cor-.

responds to a change of approximately one gal-
lon per day in the rate of water flow through
the valve. Preferably, the dial graduations, seen
in Figure 2, are numbered to indicate the rate
of water flow in gallons per day.

A movable indicator having a slot- 89 is an-
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chored in position on the valve cover 43 by means -

of a screw B51. The indicator compnses aQ pPro-

15
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jection 52 positioned in the path of a stop lug
53 formed on the dial wheel 49 to limit the far-
thest open position of the dial wheel, and also {o
limit the tightness of valve closure. Without this
limitation, the comparatively large diameter of
the dial wheel 49 and very fine pitch of the thread
of the valve screw 48 would permit the valve
to be closed with considerable force, with the re-
sult that predetermined contact between the flat
head of the rivet 47 and the adjacent part of the
orifice nozzle 4f may be destroyed, and this

would change the distance of the valve opening,
and consequently change the rate of water flow
so that it would no longer correspond with the

water flow rate indicated by the dial.

The diaphragm 44 itself must be flexible and
rather soft, but by providing a relatively hard un-
vielding diaphragm center in the form of the
flat head of the rivet 41, it is possible to have a
Hexible soft diaphragm with a center that will
not expand, contract, or readily wear. With the
valve screw 48 so adjusted that the flat rivet
head is out of closing contact with respect to
the adjacent terminal end of the orifice nozzle
21, water may flow from the valve chamber 42
and downwardly into the cup through an upy ight
passage 54 formed in the cover 31.

The outlet of the water-feed control device 21
is positioned above the bottom of the cup 39, as
indicated at 55, to provide a level of water in
the bottom of the cup, and the conduit 28 is con-
nected to the outlet 53. A screw-threaded aper-
ture provided in the bottom of the cup 36 for pur-
poses of draining the cup is normally closed by
a screw plug 56,

The water-feed control device 27 is preferably
mounted upon the wall of a room in the residernce
to be heated and humidified, and as here shown,
the device 27 is enclosed in a housing which com-
prises a base 57 held to the wall by means of
screws or the like, and a sheet-metal case 58 is
constructed and arranged to be snapped in posi-
tion on the base §1. The case 58 is provided with
a cut-out 598 to permit view of the water dripping,
or flowing, from the passage 54 in the cover 37
to the cup 35, and also to permit view of the level
of the water in the cup. In this manner, a user
may actually see whether or not water is being
delivered to the cup 3%, and in what quantities.
This provides a means of checking whether or not
the system is operating up to this point, as well
as providing a means for showing the amount of
water delivered to a subsequent part of the sys-
tem.

Referring particularly to Figures 5 through 7,
the water-feed device 29 comprises a cup 69,
formed of transparent material such as glass or
9 suitable plastic, the open end of the cup being
closed by a cover 6!, the connection being closely
fitted and cemented to seal against air entering
at this point. The water supply conduit 28 com-
municates with a chamber 62, formed in the cover
61, and a passage 63 leads transversely from the
chamber 62 to an upright drip or flow passage
54, the lower end of which delivers water to the
cup 60. |
- The bottom cf the cup ©8 is formed with a
screw-threaded aperture which receives g thread-
ed fitting 65, connected to the drain conduit 33,
and the fitting carries an overflow tube 66 ex-
tending upwardly inside of the cup 63, The over-
flow level in the cup may be varied by threading
the fitting 85 in a proper direction to extend the
upper terminal end of the tube a greater or lesser
amount mto the cup. A ball float valve 671 may
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be se eted on the termmel end of the everﬂew
_tube 86, to seal the overﬂew tube agamst ad-
mission ef air to the cup BE! a rise in water level

to a point above the termmal end of the over- .

flow  tube 686 unseetlng the ball float valve 6T
and perm1tt1ng a drainage of Weter threuﬂ*h the
tube 6§ and the eemmumcetmg drain eendmt
'33. In some cases, it is preferable- to use an air

trap formed in the draln eendult 39 such es an

S-trap, or the medlﬁed form of such tre,p as by
bendmg the drain eendmt 8- upon 1tse1f 111 the
1orm of a circle, as shown at 68 in Flgures 1 and
6. It will be appreciateqd that. elther or both the
ball float valve 87 or the trap 68 may be used.
'F‘he conduit 3 eommumcates with the mterler
of the cup 68 at a point spaced above the bottom
of the cup but below the upper terminal edge of
the overflow tube 88, as best seen in F*lgure 6.

10

15
ally, sludge

'The water feed dewee 28 is pleferably disposed }

- exteriorly of the chamber 24, and the conduit 3t ¢

extends from the device 29, through 3z wall in
the ehamber 34 and cemmumce,tes with the in-
terior of the evaporator pan 32,

-of the furnace casing, and the conduit extends
through such casing and to the evaporator pan
22 located in the honnet chamber,
- The water-feed device 29 and the eveporater
pan 32 are re1atlve1y 50 positioned that a com-
mon water level may be established therein. Ac-
cordingly, the level of water in the cup 68 will
‘indicate the level of water in the evaperator pan
2.
or flow of water from the passage 64 are visible
by reason of the transparency of the cup. 68,
- 'Thus, means are. provided to check at this point,
| wmeh may e at the furnace, whether or not that
part of the system preeedmg the water feed de-
vice 29 is working, and further, a check is pos-
sible to determine whether vaporization of the
water In the evaporator pan 32 is taking place,
as well as to determine whether or not water is
fiowing through the conduit 31, |

Since. the overflow drain is connected to the
- water-feed device 28, instead of to.the evaporator
pan. 32, in the event the feed ragve is oo great
eompered with the evaporation rate, the excess
water will not be delivered to the evepereter pan,

but will. be drained before 1t reaches the evap-

orator pan. Thus, the overflowing water will not
carry away heat from the chamber 24, and like-
wise, the incoming relatively cold wetel will not
‘reach the evaporator pan to reduce the temper-
ature of the water therein.,

Since most water containg certam substances
_such as lime or the like, constant vaporization
of the water from the evaporator pan 32, in at least
certain instances, increases the ceneentretlen of

such substences in the water in the evaporator

pan, and in some cases this concentration ap-
preaches a sludgy state.
desmable that the water, and ether substances

carried by it, in the evaporator pan, does not

return to the eup 63.

For this purpose. the equahzmg conduit 35 is
provided. As best seen in Figure 6, the conduit 25
is carried by the cover @i, and establishes com-
‘mumeatmn between the inside of the cup 62 and
‘the inside of the chamber 34, so that the air
pressure in the cup €0 is elweys equal to the
alr pressure in the chamber 34. Otherwise, if
the. pressure in the chamber 34 increased, as for
instance when the air klower started operatmn
such pressure would act on the relatively large

When the hu-
midifying system is used with a hot air furnace,
the water-feed device 29 is disposed exteriorly s

The level of water in the cup, and the drip

‘Therefore, it is highly .
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,.-.-;elog the cendmt 31,
.68, and stop up passages in the water-feed device
29, but also because the common water level in
-',the cup 68 and evaporator pan 32 will be unbal-

and such surge cf water eff

6

:surfeee of weter exposed by the evaporater pan
-and would force the water in the evaporator pan
back through the conduit. 81 and into the cup
MBB

This 1s unde51reble not only because the
ubstanees aceompanymg such water tends to
chrty the transparent cup

anced so that the water level in the cup 60 will

not indicate the- true level of the water in the
.evaporator pan. In some instances, the common
H_Weter level is unbelanced to such extent that the
water level rises above the overflow tube 66 and
flows through the drain conduit 30.

Addition-
Aowing through the drain conduit
would. eventually interfere with proper operation

of-the float.valve 67 or the air trap 68.

. Prom the feregemg, it will be a,ppre01eted that

Lthe humldlfylng system and ‘apparatus so far
_.descrlbed provides means for inspecting oper-
-ation of the system at spaced. points, because of
J+he transparency of the cups 36 and 60. Also, 2

user may accurately set the flow rate in g liv-

‘ng room. of the house, and positively know that

water is. flowing, since he can see the flow and

“also the level of the water in the cup 36. Fur-
ther, the |
| admlssmn .0of air pressure except that pressure

30 Eiﬁ is formed with air trap means, preventing

system is closed and sealed ‘against

emezmg through. the. conduit 35. Since the cup

Aow  of air through the cup, practically no air

liwﬂl enter the cup through the equahzer conduit

39, since an increase in air pressure in the cham-

‘ber 34 will merely cause slight shifting of the
Cair m the eendmt 39, in the manner of a piston,

to compress the air in the cup 68 to 2 pressure
equal to that in the chamber 34. Therefore, the

‘air in the cups 85 and 60 is elweys fully saturated
with mmsture preventmg the drying of hme or

other. substance on the walls of the cups, and

'___thereby insuring that the v1szb111ty of the level
and .

ow of water in the cups will not be ob-
scured. . .

Tn some 1nstanees ceruem forelgn matter me,y
pass the filter 23 and tend to obstruct passage
of water through the system; for example, alum
is used in some water purification plants to pre-
cipitate impurities in the water, and such sub-
stance, in certain cases, tends to form g . jell-
like deposru ‘which may obstruct water flow
through small passages In the system. In such

- case, the purge lever 25 of the pressure regulater

24 is turned to admit water under full pressure,
ectively cleans all
passages in the system of obstructions. Refer-
ring to Figure 1, it will be noted that the device
27 is above the device 29, and normally this is
true since the. device 27 is usually mounted on
the wall of a living room of a house, whereas
the device 29 is mountegd preferably close to
the chamber 84, which in the case of a furnace,
is close to or on the furnace casing.

- However, the relative position of the devmes
may be changed, withcut departing from the in-
vention and without sacrificing any advantages
of the humidifying system. For example, Figure
8 illustrates a system comprising the parts used
in the system shown in Figure 1, similar parts
bearing the same reference numeral with the
numerals in Figure 8 bearing the suiiix c.

Referring to Figure 8, the system therem dlS-

- ¢closed 111ustrates a case Where eondltlens require

75

_.rthat the chemeer 34a and the water-ieed device
;_29::1 are positioned above the water-feed eentrol

device 27aq.
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Figures 9 through 11 disclose a different em-
bodiment of the invention, wherein a device de-
livering water to the evaporator pan is provided
with means for controlling the water feed. Re-
ferring particularly to Figure 9, the humidifica-~

tion sysiem comprises the circuit from the stupply
conduit 200, through the shut-off valve 21D, the

water filter 23b, the pressure regulator 240, the

conduit 26b, to a device 798 which controls the flow

of water and also feeds such water to the evap-
orator pan 32b located in the chamber 34D,
The device 79, referring particularly to Figures
10 and 11, comprises a cup T{, formed of trans-
parent material, such as glass 01 & suitable plas-
tic, the upper open end of which is closed by a
cover 12 provided with a transverse bore 13 con-
nected to the conduit 26b. The bore 73 com-
municates with an upright passage 14, formed 1n
the cover 12, the upper end of which is enlarged
to receive an orifice nozzle 16 which has its
upper part extending into a valve chamber 76. A
diaphragm valve 17 closes the chamber 16, and it
is held in place by a valve cover 18, the latier
having connection with the cover 12 by means of
serews (not shown). Threaded In g SCrew-
threaded aperture in the valve cover 18 1s an
adjustment screw 19 connected to a dial wheel
89 'The dial wheel has a lug 81 cooperating
with an adjustable stop 82, the construction be-
ing similar to the construction shown in FFigures
9 and 3. As before, the screw 19 bears against
the peened end of a rivet 83, rotation of the
secrew providing for adjustment of the diaphragm
valve 11 relative to the orifice outlet of the ori-
fice nozzle T9. -
The bottom of the cup Tf is formed with a
screw-threaded opening into which fits a fitting
84 which carries an overflow tube 89. The mner
terminal end of the tube 85 is normally closed
by a ball check valve 85 adapted to be unseated
by the water when the level reaches above the
inner terminal end of the tube 85, to permit
draining of water through the drain conduit 30D,
but sealing the tube 85 against entrance of air.
If desired, the drain conduit 30b may be bent
to form an air trap 68b, and either or both the
ball check valve 86 or the trap §8b may be used.
The cup T has a conduit 81, spaced upwardly
from its bottom a slight distance, and extending
through the wall of the chamber 34D, to the
evaporator pan 232b, the cup 71 and evaporator
pan 32b being relatively so disposed that a com-
mon water level may be established therein. The
cover 12 has g passage 88 communicating with the
interior of the cup 11, and an equalizer conduit £3
establishes air pressure communication between
the interior of the cup i and the chamber. 34b.
The humidificaticn system and apparatus shown
in Figures 9 through 11 operates iz the manner,
‘and has the advantages heretofore pointed out,
this system differing only in that the device 18
not only feeds water to the evaporator pan, hut
also has means to regulate the amount of water
entering the cup 71. o | |
The humidification system shown in Figure 12
is similar to the system shown in Figure 9, with
the exception that a control device 98 1Is stb-
stituted for the control device 78. Accordingly,
like parts of the system will be given like reier-
ence numerals, with the exception that the suilix
¢ will be inserted in place of the suffix b. -
~As seen in Figures 12 and 13, the conduit 23c
leads to the inlet of the device 99, which in this
instance embodies a fioat controlled valve for reg-
ulating flow of liquid. The device 90, shown in

detail in Figures 13 through 16, comprises a Cup 75
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o{, formed of transparent material, such as glass

‘or g suitable plastic. The upper open end of the

cup 91 is closed by a cover 92 which is fitted
and sealed tightly at the joint, to seal against
entrance of air at this point. The conduit 26¢

is threaded to an inlet fitting 83, secured to the
cover by screws 94, and water from the conduit

26¢ passes downwardly through a Dpassage 95,
formed in the fitting 93, and through a passage
in the orifice nozzle 96, the lower end of which
forms a valve seat. From the orifice nozzle, the
water passes into an annular space 97, formed
by the fitting 63 and the cover 92, and then
upwardly through a passage 98 which leads to a
tube 99, the terminal end of which extends
through the cover 92 and terminates inwardly of
the cup 91, so that the water dripping or flow-
ing from such terminal end Is visible from the
exterior of the cup.

Within the sealed chamber formed by the cup
91 and the cover 92, is a float 100, having an
upright post (81, at one side, to which one end
of parallel levers 102 are pivoted, the opposite
ends being pivoted in a post 103 which is rigidly
secured to the cover 92, as best shown in Figure
13. The movement of the float 100 is conveyed to
o plunger 184, which slides in an aperture formed
in the cover 92, by means of a link 185 and lever
{06, The lever {86 is fulerumed at {87, and
has a Dpivotal connection with the plunger {04,
as best seen at 108 in Figure 13.

A diaphragm (29, clamped between the fitting
63 and the cover 82, is movable within the an-
nular space 97, and is cooperable with the valve
seat formed by the orifice nozzle 96 to contirol flow
of water through such nozzle. Upward movemens
of the plunger 1084 flexes the central portion of the
diaphragm {09 in a direction to contact the valve
seat and close passage through the orifice noz-
vie. It will be appreciated that the lever mech-
anism greatly increases the lifting force of the
Acat. so that sufficient force is provided to lift
the diaphragm [08 to closed position against any
usual water pressure.

To provide for adjustment of the valve-closing
action of the float 108, the fulcrum {87 of the
lever 106 is in the form of a short lever (10, in
turn vpivotally connected to cne end of an arm
{{{ which is pivoted intermediate its ends to a
stud 112 extending downwardly from the cover
92. The opposite end of the arm 111 is formed
to straddle the post (63. The post 103 carries
o fixed collar 14 which serves as a base for a
compression spring (15, The spring 1i15 is ar-
ranged to urge the adjacent end of the arm (i1
upwardly against the bottom of a regulating screw
{6 which is threaded in a threaded aperture
formed in the cover 92. The upper end of the
screw |46 extends outwardly of the cover 82 and
has secured thereto a lever 1171 by means of which
the screw [i6 may be rotated. Movemen{ of
the lever }i7 causes rotation of the screw [ 16,
causing the bottom end of the screw to move the
arm (11 about its fulcrum point on the stud {12.
Rotation of the screw |16 will move the lever il
and cause a shifting of the short lever, thus
chaneing the pivot point 10T of the lever {06,
and consequently changing the closing point of
the digphragm valve [09. The exterior surface

of the cover 92 is provided with spaced-apart lugs

{8, which limit movement of the lever (i1, the
construction herein disclosed being such that
rotation of the screw 146 between the limits de-
fined by the lugs 18 is sufficient to provide for
practical adjustment of the closing point of the
diaphragm valve 188.
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Water is conducted from the cup 91 to the
evaporator pan 32c¢ by means of the conduit (18,
leading from a pomt spaced upwardly of the low-
er end of the cup 9f. As best seen in Figure 12,
the device 80 and the evaporator pan 32c are rel-

atively so disposed that a common liquid level

may be esuaohso d therom An equalizer conduit
1208 leads from the upper end of the cup 81 to
the chamber 3ée¢, so tha,t the pressure in the cup
91 is at all trmes equal to the pressure in the
chamber 3éc, thus providing tha,t the oommon
liquid 1evel is not unbalanced.

Extending from the cup 8!, at a predetermined
level, is an overflow fitting 12l containing a ball
check valve [22. Normally, the ball check valve
122 engages a seat formed in the fitting {21, but
if the water level rises to a point where water
flows through the fitting {21, the ball will float
and rise from its seat, permitting drainage of
water through the drain tube 38c. The drain
tube 30c may be bent in the form of an air trap
6d¢, and either or both the ball check valve 22
and trap 8¢ may be used to prevent adm1351on
of air to the interior of the cup 91.

In the embodiment shown in TFigures 12
through 16, the leve] in the evaporator pan 32c

and the like level in the cup 81 is maintained by

the float 186, adjustment of float settings being
possible by manipulation of the lever {17. In
all other respects, the system thereini disclosed
provides the advantages hereinbefore pointed out.
As before, the cup 81 is sealed against air flow
therethrough, and accordingly the air in the cup
81 is always in fully saturated condition. This
15 very desirable in the construction shown: in
Figures 12 through 16, since lime and like sub-
stances cannot dry within the cup 8§ to form 3
crust infterfering with proper operatlon of the
valve mechanism.

From the foregoing it will be apparent to those
skilled in the art that I have aocomphshed at
least the principal object of my invention, and
it also will be apparent to thoqe skilled in the art
that the embodiments herein described may be
variously changed and modified, without depart-
ing from the spirit of the invention, and that the
invention is capable of uses and has advantages
not herein specifically described; hence it will
be appreciated that the herein dlsolosed embodi-
ments are illustrative only, ard that my inven-
tion is not limited tb ereto. *

T claim:

1. In combination: a chamber through which
air is adapted to move; an evaporator pan, dis-
posed within said chamber, for adding moisture
to the air in said chamber: a receptacle disposed
exteriorly of sazid chamber and having liguid in-
let means; liquid supply means, from a source of
liquid, havmg atmospherically sealed connection
with said liquid inlet means: said receptacle and
sald evaporator pan being relatively so disposed
that a common liquid level may be established
therein leaving a space above the liquid level in
sald receptacle; means, having atmospherically
sealed connection with said receptacle, for estab-
lishing liquid communication between said re-
ceptacle and said evaporator pan and for estab-
lishing air communication between said space
and sald chamber to equalize air pressure on
the liquid in said receptacle and the liquid in said
pan to prevent unbalancing of the common liquid
level in said receptacle and said chamber: and
said receptacle having liquid overflow outlet
means for limiting the maximum height of said
common liquid level, the entrance to said over-
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flow outlet means from said receptacle being
at a place in said receptacle which can be exposed.
to the air in said space by predetermined reduc-
tion -of the height of said common liquid level;
and said overflow outlet means including air seal
means constructed and arranged to permit flow
of liguid from said receptacle into said entrance
and through said overflow outlet means to at-
mosphere but e Tectively to seal the inside of said

receptacle and atmosphere agams’o relative air
outlet

means. S
2. In combination: a chamber through which

air is adapted to move; an evaporator pan, dis-
posed wzth_m said chamber, for addmg moisture
to the air in said chambeér: a receptacle disposed
exteriorly of said chamber gnd having liguid in-
let means; liquid supply means, from a source
of liquid having atmospherically sealed connec-
tion with said liquid inlet means; said receptacle
and said evaporator pan being relatuwy SO - dis~
posed that a common liquid Ievel may be estab-
lished therein leaving a space above the lduiid
level in said receptacle; float controlled valve
means constructed and arranged to conttrol ‘the
flow of liquid from the source to said rec ""p?taolo'
dependent upon the level of the llqmd in-said
receptacle; means, having a,tmosphorloally sealed
connection with said receptacle, for establishing
liquid communication between said receptacle and
said evaporator pan and for establishing air com-
munication between said spaoe and said chamber
to equalize agir preﬁ:sure on the hqmd in said re-
ceptacle and the liquid in said pan to prevent un-
balancing of the common liquid level in said re-
ceptacle and said chamber; and said receptacle
having liquid overflow outlet means -for limiting
the maximum height of said common liquid level,
the entrance to said overflow outlet means- from
said receptacle being at a place in said ‘recep-
tacle which can be exposed to the air in said
space by predetermined reduction of the height
of said common liquid level: and said overflow
outlet means including air seal means oonstruot-
ed and arranged to permit flow of liguid from
said receptacle into said entrance and through
sald overflow outlet means to atimosphere but ef-
fectively to seal the inside of said receptacle and
atmosphere against relative air oommunloatlorl
through said overflow outlet means. -

3. In combination: a chamber through whloh
air is adapted to move; an evaporator pan; dis-
posed within said chamber, for adding moisture
bo the air in said chamber; a receptacle disposed
exteriorly of said chamber and having llqmd
inlet means; liquid supply means, from g source
of liquid, having atmospherloauy sealed connec-
tion with said lquid inlet means; said receptacle
and said evaporator pan being relafrvely SO dis=
posed that a common: liguid level may be estab-
lished therein leaving = space above the hquld
level in said receptacle: said liquid ‘supply means
including manusally adjustable valve means for
adjusting the flow of liguid from the source fo
the receptacle: means, ha,vmg atmosphemoally
sealed connection with smd receptacle, for estab-
lishing liguid communication between said recep-
tacle and said evaporator pan and for establish-
ing air communication: between said space and
said chamber to equalize air pressure on the lig-
uid in said receptacle and the liquid in said pan
to provent unbalancing of the common hquld
level in said receptacle and said chamber; and
sald receptacle having - liguid overflow outlet
means for limiting the maximum height of said
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common liquid level, the entrance to sald over-
Aow outlet means from said receptacle being at
o, place in said receptacle which can be exposed
to the air in said space by predetermined reduc-
tion of the height of said common liquid level;
and said overflow outlet means including air seal
means constructed and arranged to permit flow
of liquid from said receptacle into said entrance
and throush said overflow outlet means to at-
mosphere but effectively to seal the inside o1 said
receptacle and atmosphere against relative air
communication through sald overlow outlet
means.

4. In combination: a chamber through which
air is adapted to move; an evaporator pan, dis-
posed within said chamber, for adding moisture
+to the air in said chamber; a receptacle dis-
posed exteriorly of said chamber and having lig~
uid inlet means, said receptacle being SO con-
structed and arranged that the level of the liq-
uid therein is visible; liquid supply means, from
s source of ligquid, having atmospherically sealed
connection with said liquid inlet means; said re-
ceptacle and said evaporator pan being relatively
so disposed that a common liquid level may be
established therein leaving a space above the liq-
uid level in said receptacle; said liquid supply sys-
tem including valve means and means rendering
visible the liquid allowed to flow through said
valve means:; means, having atmospherically
sealed connection with said receptacle, for estab-
lishing liguid communication between said recep-
tacle and said evaporator pan and for establish-
ing air communication between sald space and
said chamber to equalize air pressure on the lig-
uid in said receptacle and the liquid in said pan to

prevent unbalancing of the common liquid level

in said receptacle and said chamber; and said re-
ceptacle having liquid overflow outlet means for
limiting the maximum height of said common lig-
uid level, the entrance to said overflow outlet
means from said receptacle being at a place In
said receptacle which can be exposed to the air in
said space by predetermined reduction of the
height of said common liguid level; and said over-
flow outlet means including air seal means con-
structed and arranged to permit flow of liquid
from said receptacle into said entrance and
through said overflow outlet means to atmos-
phere but effectively to seal the inside of said re-
ceptacle and atmosphere against relative air com-
munication through said overflow outlet means.

5. In combination: a chamber through which
air is adapted to move; an evaporator pan dis-
posed within said chamber, for adding moisture
to the air in said chamber; a receptacle disposed
exteriorly of said chamber and having liquid in-
let means: liquid supply means, from g source
of liquid, having atmospherically sealed connec-
tion with said liquid inlet means; said receptacle
and said evaporator pan being relatively so dis-
posed that a common liguid level may be estab-
lished therein leaving g space above the liquid
level in said receptacle; said receptacle having
liquid feed outlet means; conduit means having
atmospherically sealed connection with said lig-
uid feed ocutlet means and constructed and ar-
ranged to establish ligquid communication between
said receptacle and said evaporator pan; conduit
means connected to said space and to said cham-
ber, constructed and arranged to equalize air pres-
sure on the liquid in said receptacle and the
liguid in said evaporator pan, to prevent unbal-
ancing of the common liquid level in said recep-
tacle and said pan; said receptacle having liquid
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overflow outlet means for limiting the maXximum

height of said common liquid lJevel, the entrance

to said overflow outlet means from said recep-
tacle being at a place in said receptacle above
said liquid feed outlet means; and sald liquid
overfow outlet means including air seal means
constructed and arranged to permit flow of lig-
uid from said receptacle into said entrance and
throuch said overflow outlet means to atmosphere
but effectively to seal the inside of said recepta-
cle and atmosphere against relative air commu-
nication through said overfilow cutlet means.

6. In combination: a chamber through which
air is adapted to move; intermittently operable
blower mesns, for intermitiently forcing ailr
through said chamber; an evaporator pan, dis-
pnosed within said chamber, for adding moisture
to the air in said chamber; a receptacle disposed
exteriorly of said chamber and having liquid in-
let means: liquid supply means, from & sourcc
of liquid, having atmospherically sealed connec-
tion with said liquid inlet means; said receptacie
and said evaporator pan being relatively so dis-
posed that a common liquid level may be estab-
lished therein leaving a space above the liquid
level in said receptacle; means, having atmos-
pherically sealed connection with said receptacle,
for establishing liquid communication between
said receptacle and said evaporator pan and for
establishing air communication between said
space and said chamber to equalize air pressure
on the liquid in said receptacle and the liquid
in said pan to prevent unbalancing of the com-
mon liquid level in said receptacle and said cham-
ber when said blower means is operating; said
receptacle having liquid overflow outlet means
for limiting the maximum height of common lig-
aid level in said receptacle, the entrance to said
overflow outlet means from said receptacle being
at a place in said receptacle which can be eX-
posed. to the air in sald space by predetermined
reduction of the height of said common liquid
level: and said overflow outlet means including
air seal means constructed and arranged to per-
mit flow of liquid from said receptacle into said
entrance and through said overflow outlet means
but effectively to seal the inside of said receptacile
to prevent escape of air from said receptacle
through said overflow outlet means when said
blower means is operating.

7 In combination: a chamber through which
air is adapted to move; intermittently operable
blower means, for intermittently forcing air
through said chamber; an evaporator pan dis-
posed within said chamber, for adding moisture
to the air in said chamber; a receptacle disposed
exteriorly of said chamber and having liquid In-
let means: liquid supply means, from 2 source
of liquid, having atmospherically sealed connec-
tion with said liquid inlet means; said receptacle
and said evaporator pan being relatively so dis-
posed that & common liquid level may be estab-
lished therein leaving a space above the ligquid
level in said receptacle; said receptacle having
liquid feed outlet means; conduif means hav-
ing atmospherically sealed connection with sald
liquid feed outlet means and constructed and ar-
ranged to establish liguid communication between
said receptacle and said evaporator pan; conduit
means connected to said space and to said cham-
ber, constructed and arranged to equalize air
pressure on the liquid in said receptacle and the
liquid in said evaporator pan, to prevent unbal-
ancing of the common liquid level in said recepta-
cle and said pan when said blower means is 0p-
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erating; sald receptacle having liquid overflow
outlet means for limiting the maximum height
of said common liquid level, the entrance to said
overflow outlet means from said receptacle being.
at a place in said receptacle above said liguid
feed outlet means; and said liquid overflow cut-
let means including gir seal means constructed
and arranged to permit flow of liquid from said
receptacle into said entrance and throuch said
overflow cutlet means but effectively to seal the
inside of said receptacle to prevent escape of air
from said receptacle through said overflow ocut-
let means when said blower means is operating.
8. In combination: a chamber, through which
air is adapted to move; an evaporator pan, dis-
posed within said chamber, for adding moisture
to the air in said chamber; and a liquid supbdly
system, for supplying liquid to said evaporator
pan, comprising a closed housing, and liquid sup-

ply means, from a source of liquid, having at- 20

mospherically sealed connection with said hous-
ing, and conduit means establishing licuid com-
munication petween the interior of said housing
and said evaporator pan, said housing angd said

evaporator pan being so constructed and ar- 25

ranged that g single, common liguid Ievel may he
established therein., and liquid overflow means
naving etmOSpher=eedlly sealed connect icn with
said housing and constructed and arranged $o
prevent said single, common ligquid level to rise
beyond a predetermined level short of overflow-
ing sald evapcerator pan and also short of com-
pletely ﬁllmg the Interior of said housing; and
means providing air pressure co ._Lmumeatlen he-
tween the interior of said housing, above said
single liquid level, and said chamber only, equal-
izing the air pressure on the Liguid Wluhl-- said
housing and said evaporaior pan, anid preven 1ting
unbalancing of said common liquid level.

9. In combination: evaporating means, includ-
ing a pan for containing liquid, constructed and
arranged for adding moisture to air in an air
circulation chamber; conduit means, extending
from sald pan to g scurce of liguid supply; and
first and second closed housings, each forming a
i1guid chamber, internosed in said conduit means
In spaced-apart relation; said first housing hav-
ing meahs for eutabllenmg a. liguid level below
the top and above the bottom of its chamber and
below the ton and above the bottom of said pan;
and sald second housing being nearer the source
of liquid than said first housing and having means
for establishing a liquid level helow the top and
albove the bottom of the chamber of said second
housing.

10. In combination: evaporating means, inelud-
Ing a pan for containing liquid, constructed and
arranged feor adding moisture to air in an air
circulation chamber; conduit means, exiending
from said pan to a source of licuig supply: and
first and second closed houemgs each forming
a liquid chamber, infterposed in said conduit
means in spaced-apart relatmn said first hous-
ing having means for estabhshmg a liguid level
below the top and above the bottom of its cham-
ber and below the top and above the bottom of
sald pan; and said second housing being nesrer
the souree of liquid than said first housing and
having means for establishing a licuid level! below
the top and above the bottom of the chamber of
sald second housing; each of said housings having
& liquid inlet above the liquid level in the re-

speciive chamber and constructed and arranced
so that ligquid falls through space above the re-
spective liquid level; and each housing having 75
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means constructed and. arranffed to permit view,
of the liquid fallin g within the reSpectlve cham-
ber and also the Ievel ef llquld in the reSpectwe_
chamber.

11, A device for fe eding water to an evaporating
reservoir comprising the eombmatwn of a trans-
parent, atmeepherleally sealed housing, a verti-
cally disposed inlet passage in the top of. said
housing, an outlet conduit, leadlng frem the bet-
tom pertlen of said heusmg to said reservoir, a.
second conduit-leading from the upper portion of-
said housmg te the atmesphere surrounding said
reservoir, e.,nd an overflow e-utlet leading from the.
interior of said housing at a point above said
eutlet eendmt

12. A dev1ee for f eding liquid te evaporator
means the air surrounding which may be at- a
pressure dl erent. from. atmospheric pressure
comprising: a recepteele pmwdmg 2, chamber,
said chember havmg inan. upper pertlen tﬂereof-~
hquzd inlst: means constructed and arrenged for
etmegphermally sealed eennectmn to g eeurce of
liquid, and. ha,vmg in. a lewer pertlon therecf
liquid discharge outlet means. constructed and
arranged for atmespherlcally sealed cennectmn;
to feed liquid to said evaporator means and hav-
ing liguid overflow outlet means eemmumcatmg
with said chamber at g level above said. discharge.
ocutlet, and having atmeepherlcal ly sealed inlet.
means communicating with the space in said
ehamber above said level and constructed and ar-
ranged for connection to commemcate Wlth the.
air surrounding said ﬂV&pOf&tOI‘ means

13. A device for feeding liquid to evaporator

- means the. air surrounding which mav be at a

pressure different from atmospherie pressure,
comprising: a receptacle prevldme'a chamber, Send._
chamber having in an upper pordion thereef liguid
inlat means constructed and mrepged for at-
mospherically sealed connection to a source of
liquid, and having in a lewer portion thereof
liquid, dlsehe,rge outlet means consiructed and
arranged ior atmospherically sealed eonnect;en
to feed liquid t0 said evaporator means , and hav-
ing liquid overflow outlet means cemmumcafmg
with said chamber at g level above said discharge
outlet, and having atmospherically sealed inlet
means communicating with the space in said
chamber ahove sald level and constructed and
arranged for connection to communicate with the
air surmurdmg said evaporator means: and air
seal means constructed and arranged te permit
flow of liguid from said chamber through said
cutlet means to atmosphere but effectively to
seal the inside of sald chamber and atmosphere
against relatlve alr eemmumcmven tthllP‘h said
outlet means.

14. A device for feeding. liquid to eveperater
means the air surrcunding which mey be at a
pressure hq..gher than atmospheric pressure, com-
prising: a receptacle p‘i*emdmg a ehamber said
chamber havmg in asn upper ‘301’13101] thereef
Hiquid inlet means consi,ructed an 4 e,r zme'ed fer
etmospherlca,llv sealed connection to a source of
liquid, and having in g lower portion thereof dis-
charge outlet means constructeg and arranged
for atmospherically sealed connection to feed
liquid to said evaporator means. and having liguid

overflow means communicating with said cham-
ber at a level above said discharge outlet, and hav-
ing atmospherically sealed inlet means commumni-
cating with the space in said chamber above said
level and constructed and arranged for con-
nection to communicate with the air surrounding
sald evaporator means; and air seal means con-
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structed and arranged to permit flew of liguid
from said chamber through said outlet means
to atmosphere but effectively to seal the inside
of said chamber against escape of air thereirom
through said outlet means.

15. A liquid feed device, comprising: a closed
housing, adapted to receive liquid, having a liquid
inlet adjacent its top and gz liquid outlet adjacent
its bottom, and having a drain outlet disposed
intermediate said liguid inlet and said lquid oul-
let, said drain outlet being constructed and ar-
ranged to limit the liquid in sald housing to &
predetermined level short of said liquig inlet but
above said liquid outlet so that liquid from said
liquid inlet falls through space fo the liquid in
said housing: conduit means, providing comimnun-
ication of said space with an air space external
to said housing: means, preventing flow of air
through said drain outlet to said space in said
housing: and said conduit means and said liquid
outlet being adapted for subjection to like air
pressure from sald air space external to said
housing, so that if the liquid level in said housing
falls below said liquid outlet, flow of air through
said housing is precluded.

16. A liquid feed device, comprising: a housing,
for receiving liquid, having a liquid inlet adja-
cent its top and having g liquid delivery opeming
and liquid overflow outlel means, limiting the lig-
uid in said housing to a predetermined level above
said liquid delivery opening and short of the top
of said housing, providing an air space between
said top and the level of the liquid; said housing
having means providing for communication of
said air space with an air space external to said
housing but being closed to communication with
air at all other places including at said liquid
overflow outlet means so that air flow through
-said housing is precluded.

17. In combination: a chamber, through which
2ir moves: an evaporator pan, disposed within
said chamber, for adding moisture to the air in
said chamber: a receptacle, connectable to 2
source of liquid, and disposed exteriorly of said
chamber: conduit means, establishing liquid com-
munication between said receptacle and said
evaporator pan, said receptacle and said evapo-
rator pan being relatively so disposed that a com-
mon ligquid level may be established therein; sald
receptacle having liquid overfiow outlet means for
limiting the liquid level therein to a predeter-
mined level: means precluding the flow of air
through said overflow cutlet means; and means,
constructed and arranged to equalize air pressure
on the liquid in said receptacle and the liquid in
said evaporator pan, preventing unbalancing of
said common liquid level. -

18. Tn combination: a chamber, through which
2ir moves and in which the air pressure may be
above atmospheric pressure; an evaporator re-
ceptacle, disposed within said chamber, and
adapted to contain liquid open to the air in said
chamber for adding moisture {o such air; a
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liquig feed receptacle, connectable to a source
of liquid, and disposed exteriorly of ‘said cham-
ber: conduit means, establishing liquid communi-
cation between said liquid feed receptacle and
said evaporator receptacle, said liquid feed re-
ceptacle and said evaporator receptacle being rel-
atively so disposed that a common liquid level
may be established therein; said feed receptacle
having liquid overflow outlet means for limiting
the liquid level therein to a predetermined level;
means precluding the flow of air through said
overflow outlet means; and means, constructed
and arranged to equalize the alr pressure on the
liguid in said liquid feed receptacle and said
evaporator receptacle, preventing a backing up of
liquid from said evaporating receptacle to said
liquid feed receptacle when said air pressure IS

above atmospheric pressure.
- OTTO J. KUENHOLD, SR,
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