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Applrcatlon November 17, 1954, Serlal No. 469, 409
5 Claims. (ClL 261—91)

» Th1s invention relates. to heatlng systems and is‘more
. ~particularly concerned with. rmprovements in.a humidi- ; -
. fier for use-with a furnace in a warm.air. heating system..
;- It is a general object of the.invention: to provide- a
humidifier for use with a warm, air furnace which-is
-automatically operative upon dehvery of ‘warm air by
the furnace and which will add a. satlsfactory percentage . :
of moisture for circulation with the.air.. .
It is .another - object of the invention ‘to" provrde a

be.readily installed in the furnace and which, ‘after initial 25
_installation- and ad]ustment will' operate . automatrcally o
upon operation of the furnace, with -a_minimum:of :at- _
Artentlon
-:It-is a-more specrﬁc ob]ect of the mventron to. prov1de
pparatus for adding moisture:to the warm aif. delivered

-by-a furnace; which comprrses a water trough adapted : -
" 0. be_mounted in the moving ‘current.of air heated by

i . sthe futnace, a:water feed line.connected to.a- -water: supply

: ,and having. automatically ‘controlled- mearis for:-deliver-
ing water through. the feed.line to the trough: and- for
~ma1nta1nmg the level thereof in the trough. constant;.and -
mechanism. operated: by movement of the ‘heatéd. air
‘which. forces at least some.of- the air delivered: by.-the
-firnace into contact with the water dehvered to the
trough :

CItis.a still more more specrﬁc ob;ect ‘of the mventron
to prov1de a. humidifier. for 1ncorporatlon in .a circulat-
ing “air furnace  which comprises a: water trough. sup-
ported within' the path. of the: air delivered by -thé -fur-
nace, -the trough being connected to a: water: sitpply ‘and
a-device for mamtarnlng the. same " at- a--constant; level
in.the trough an.air driven fan-and. associated: members
for. receiving. a portion- of the air through:an -apefture
in.the trough and for discharging: the same-adjacent: the
surface of ‘the water therein, and a- member: associated
: wrth the. fan for splashing - the water mto the path of the
ir-as:it- 1s discharged therefrom. - - :
"It is. a still further object of the mventron to: provrde
a. humldrﬁer for.use. with .a warm ‘air furnace: which

comprrses a circular. water: trough adapted to be:mounted
~ iti- the_ air: stream in. the. furnace, a.line. connecting ‘the
trough to.a water supply -and. havmg associated -there-
with. mechdnism’ for supplyrng water to: the trough at.a’
constant level a circulai fan ‘mounted. for . free: rotatron
. above the center of the trouah and’ adapted -to
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off al, bafﬂe -cooperating ivrth the fan ¢
aif outwardly” thereof over. the -stirface ‘6f° th
" thetrotigh; and an- agltator devxce rota
- for: splashmg ‘some of the “water- into
as it!is-discharged from’ the:fan. ’
-3Ttvis ~another: ‘object "of  the. mventxon
: humrdlﬁer construction for use with a warm<
-~ ofi the:typedescribed, wherein’a yvided!
feedoliné :which:supplies -wite :theahumndrﬁer pan 1id.
a-liquid :sapply. device isi assoeiateds with ‘the sufip 167
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the centraluopenlng 29 “in ‘the

2

commmglmg with the water a quantlty of another hqurd
‘such as a dlsmfectant .a:deodorizer or an asthma treatmg

chemical.
Tt is: st111 another ob]ect of the mventron to prov1de
a humidifier for use with ‘a warm air furnace which.is -

~inexpensive to manufacture, which :may- be readrly com-
. bined wtih various types-of furnaces, which i is snane and

positive in-its action;: and which requires - a rmmmum of

10° care.and maintenance.

These and other ob]ects and advantages of the ihven-
tion will be apparent from 2" consideration of the ap-
paratus: which is shown. by way of illustration:in" the
accompanymg drawings, wherein:

Fig. 1-is an elevation-of .2 warm -air. furnace havmg
1ncorporated therein "a “humidifier which: embodies the
principal features of the ‘invention, portions -of ‘the fur-

mace ‘being-shown schematically. and certain - portions
‘thereof: being: broken away to show the locatlon of -cer-

tain parts of the humidifier;
‘Fig, 2 is an elevation of the humidifier to an enlarged
scale with portions thereof béing broken away;.

-+ Fig. 3 is a cross:section on the line 3—-3"of ‘Fig. 2;

-~ Fig. 4 -is-a cross section on the hne 4~—4 ‘of Fig. 2 to
an enlarged scale; :
Fig. 5 is a ¢ross-séctiofi on the: hne 5——5 of Flg 2 to-

7an enlafged:scale; and

:Fig: 6 -is an elevatron, with: portlons broken away, of
a modified: form of the. vaporrzmg portlon of ‘the: hum1d1-~
fier apparatus. )

“Referring to' Frgs 1 to 5 of. the- drawrngs there is
111ustrated a'warm. air furnace 10-with which the hunidi-

fying dpparatus is combined -or-on which ‘the. same:is in-

stalled to” provide ‘a supply of water and-to form it ifito
a-vapor or -fine mist for mixing with the air. whrch is
heated by the: furnace.

The: furnace: 10 comprises a housmg 11 consrstmg of
2 burner-section 12 and a filter section. 13." The ‘burnér
section~12:is ‘provided with a combustion chamber 14

‘having a conventional burner 15 mounted therein which

heats the air delivered to. the:séction 12 by the “fan"16.
The: fan 16'is housed in the filter seétion 13 at the end

-of: the: passageway 17 which -extends: between. the same™
-and the:burner: section 12. - Cold ‘air is. drawn -into the

filter section 13, by operation of the fan 16, through ‘the
cold air return conduit indicated at 18 which is connected
to the cold. air registers in ‘the system. The burner sec-
tion+12"of the furnace 10 is prov1ded at the top with a
‘bonnet 19 through which the air heated by the burner 15

‘passes and is distribuited to the warm air registers through-

ouit the:system. The heatéd air risés from the ¢ombus-
tion chamber 14' and passes:through the pléenum area
immediately: above. the. same: and into the warm -air
bonnet 19..

The vaporizing: ‘unit 20 ‘of :the' humldrﬁer comprises a- .
water-pan: ortrough 21 which is adapted to be mounted
in the bonnet 19 of the furnace section 12 or-in. the
plenum ‘area dbove the combustlon chamber 14 ‘where
it is-located:in:the upwardly rnovmg heated air stream s
The ‘water~ pan 21 is:channel-shaped:in cross séction and::
preferably in the form of ‘a circular trough as shown.
Itoasz supphed with-a predétéfmined quantity of ‘water 22
whichiis délivered through: a feed line 23 which éxtends
from “the: bottorn of the" pan 21 through the" mcuntmg
plate ot bracket: 24 and is secured theretd at 25; "The
pan: 2L is: adjusted’ of leveled When' installed in ‘the furs

- nace “by:imsans oft an adjustable ‘brade rod or” bar 26

whléhlfl attached: ad]acent he top ‘of the pan'21- and as
la'threade ‘gfid ‘extending through the- rnountlng pla
and recervm' an- ad]ustm" nut 27
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fan member 30 which is mounted in freely rotatable rela-
tion for movement by air moving upwardly through the
opening 29. The bearing bracket.28 is provxded with an
‘anti-friction bearing 31 for receiving a pin or shaft 32
depending from a-baffle, plate 33 which forms a-top_wall
“for ‘the fan:30. “The baffle’ plate 33 exténds- to a pe-
ripheral side wall 34 which is provided with a- plurality
“of c1rcumferent1ally spaced curved fan blades 35. - The
" baffle plate ‘33 .and the blades: 35 -are arranged so that
air moving upwardly into the center “of the fan and
striking- the plate 33 is deflected outwardly and engages
the blades 35, thereby causing the fan 30 to rotate on

its pivot shaft 32. The height of the fan 30 relative -

- to the level of the water 22 may be adjusted by means
of adjusting nuts 36 which secure the threaded upper
end of the pivot shaft 32 to the center of the plate 33.
A paddle-like agitator or splash member 37 is mounted

at one end adjacent the outer periphery of ‘the fan 30 .

with its free end extendmg downwardly a sufficient dis-
tance to project into the water 22 in the pan.

The feed line 23 which supplies water to the pan 21
extends to a constant level valve mechanism 38 located
outside the furnace which is in_ turn ‘connected to a
“water supply line indicated at 39. The valve mechanism
38 (Figs. 2 and 4) comprises a tank 40 for containing
a supply of water.at a predetermined level and a float
member 41 which is supported in the water with the

top adapted to engage the depending operatmg pin 42 -

of the valve. The pin 42 is slidably received.in a slotted
end portion 43 of the water line and provides the outlet
“for the water.. The valve pin 42 is adapted to be raised
and lowered by the float 41 so that its upper end. opens
or closes the peripherally spaced axially extending out-
let slots 43’ as required; to maintain the water in the
float tank 40 at a predetermined level and in turn to
maintain the level of the water 22 in the pan 21 con-
stant. The movement of the valve member 42 is limited

by the stop pin 44 which extends into one of the slots .

43’. The valve members are supported in an externally
threaded housing 45 which is mounted in a threaded aper-
ture 46 in the top of the tank 40 and provided with a
nut-like top shoulder 47 so_ that the height of the valve
member 43 may be adjusted relative to the tank 40 to
vary the level of the water in the tank.

Preferably, the feed line 23 includes a relatively short
upstanding branch line 48 (Figs. 2 and.5) which ter-
minates in a top platform member 49 having upstanding
peripheral side flanges 50 which are adapted to receive
a bottle or other supply vessel 51 for containing a liquid
deodorant, disinfectant, or the like. The platform 49
is provided at its center with a sump or pocket 52 which
is in communication with the branch line 48 and in which
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V agitates the water 22 sufficiently to splash a certain
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a quantity of the liquid decdorant 53 or the like is - -

maintained at a level approximately the same as the
level of the water in the pan 21 and the valve tank
40. The liquid supply vessel 51 is provided with a dis-
charge nozzle 54 which extends into the sump 52 and

55

maintains the level of the liquid therein as small portions - -

thereof are added to the water flowing through the line
23.

The apparatus is placed in operation by mounting the
bracket or support plate 24 in a suitable aperture 55 in
the bonnet 19 with the pan 21 and its associated fan
mechanism positioned within the bonnet 19 in the up-
wardly moving stream of heated air so that at least some
of the air passes through the bottom opening 29 and
causes the fan 30 to rotate. The remainder of the ap-
paratus ‘including the valve 38 and the deodorant re-
ceptacle 51 are located exteriorly of the furnace and.are
supported by the bracket 24 and:-the connection .with
the water supply pipe 39. When the furnace is operating
and air is delivered by the fan 16 to the heating section
12 of the furnace and thence to the bonnet 19 the pas-
sage of the-air through the.bottom aperture 29-of the
water pan 21 rotates the fan 30 and the splash foot 37
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amount of the water up along the inside surface of the ver-
tical wall 56 of the pan-21 where the air flowing out-
wardly of the fan 30 VapOIlZGS the water or picks up
the water partlcles and carries the same into the air
stream which is delivered through the heating ducts.
The water 22 is agitated sufficiently to carry through
the feed line 23 to the float tank 40 and the liquid dis-
infectant sump 52 which keeps the apparatus free of
accumulations of lime or other salts which are ordinarily
deposited in an apparatus of this type. The agitation
of the water is sufficient also to maintain a supply of the
liquid- 53 in the sump 52 and to keep the float valve
clear and operating.

When the furnace in which it is desired to install the

apparatus is of the downdraft type, the apparatus may be
readily adapted for use in the same by merely reversing
the supporting pin or shaft 32 on the fan 30 and inverting
the fan so that the open side thereof is uppermost, the
splash member: 37 being relocated: so that -it will ex-
tend into the water 22 in the pan. The downward flow
of air will then operate the fan with the air being dis-
charged outwardly of the periphery thereof and up
along the inner surface of the side wall 56, sufficient
water being picked up by the air to provide the‘desired
amount of moisture.
" The fan-30 may be constructed so that a portlon of
the bottom will dip into the water 22 sufficiently to agitate
the same without impeding the rotation of the fan and
thereby cause the splashing of the water which will per-
mit the splash- member 37 to be omitted.

In order to retard the return or downward flow of
the water which is splashed upwardly along the inside
surface of the upright wall 56 of the pan 21, the inside sur-
face of the side wall 56 may be treated, as indicated at 57
in Fig. 2, to roughen the same, or it may be given a
coating ' of “asphalt or other material which will retard

-the refurn flow of the water, or a screen or other

similar element may be positioned adjacent the wall 56.

‘While the water tank 21 is illustrated as in a level
position in the apparatus, it may be tilted or otherwise
arranged so that the fan 30 operates in a plane at an angle
to the level of the water 22. - This may be accomplished
by supporting the fan 30 in a bearing which is at an
angle to the vertical and which will allow a portion of
the fan to dip into the water at the bottom of its orbit
and cause the agitation or upward splashing of the water
which is required to render the apparatus most efficient.

Referring to Fig. 6, there is illustrated a modification
of the water vaporizing portion of the apparatus which
is particularly adapted for use in a furnace of a down-
draft or similar type. In this form of the apparatus a
ran 60 is ‘mounted in the furnace and supplied with
water 61 by a supply line 62, which extends from the
bottom of the pan 60, and associated apparatus which
may be identical with the apparatus illustrated in Fig.
2. The air driven fan 63 is mounted on a generally
horizontal shaft 64 which is supported for free rotation
in bearings 65 in the side walls 66 of the pan 60. ‘The
fan 63 and the water pan 60 are located so that a moving
current of air will strike the fan at its periphery and
through the blades 67 rotate the fan with the air being
deflected outwardly of the fan and.upwardly along the
inner surfaces of the side walls 66. If required, a funnel
or other air directing means may be employed to insure
that a sufficient volume of air is directed against the
blades to rotate the fan. : The fan dips into the water 61
at the lower portion of its orbit and agitates the water
sufficiently to splash the same up onto the side walls 66
where it is picked up by the movmg body of air dehvered
from the fan:

While .:specific dctaﬂs of construction have been re-

" ferred to in describing the illustrated forms of the in-

{]

vention, it will be understood that variations in structural
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detalls may be resorted to within the splrlt of the in-
vention.
I claim: v
1. An automatic humidifier for use in a warm air cir-
culating system, comprising a receptacle having upstand-
- ing side walls adapted to be supported in the furnace
plenum casing or the like where it is in the moving
- current of heated air, a feed line connecting the receptacle
to a water supply line, means for controiling' the flow
of water in said feed line to maintain a quantity of water
at a constant level in said receptacle, a member mounted
for free rotation on a vertical axis and in: proximity to
the water level in said receptacle, said member extending
adjacent to the side walls of the receptacle and having
blades arranged to rotate the same when air is directed
against their surfaces, means for directing at least some
of the heated air into the member and against the sur-
“faces. of the blades to rotate the same, said member hav-
ing means to deflect the air outwardly and cause it to
. pass over exposed portions of the inner side wall surfaces
.of the receptacle as it leaves the member, and an agitator
device mounted on said member and extending into the
water for splashing some of the water onto said por-
tions of the receptacle inner side wall surfaces and into
the deflected air.
2. An automatic humidifier as recited in-claim 1 and
said receptacle having means on its inner side wall sur-
faces to retard the flow of the water splashed thereon

by said. agitator device.

3. A humidifier for use with ‘a circulating warm air
furnace, compnsmg a water pan having upstandmg walls,
which pan is adapted to be posmoned in the furnace
where it is in the upwardly moving current of air heated
by the furnace, means for supplying said pan with water
‘at a-constant level therein, an "air driven cylindrical
member rotatably mounted on a vertical axis above the
- water level in said pan, said cylindrical member having
a central passage for the air and peripherally spaced
blades extending adjacent to the side walls of the pan

and arranged for rotating the member when a stream of °

air is directed against the same,: an- opening in said pan
beneath said air driven member providing a passageway
for directing a rising stream of heated air to said air driven
member, said air driven member having means to de-
_ flect the stream of air outwardly to the blades and through
the periphery thereof, and means on said air driven mem-
ber extending into the water in the pan to agitate the
water and cause particles of the water to be carried up-
‘wardly out of the pan by said deflected streami of air.

4. A humidifier for use with a circulating warm air

“- “furnace, comprising an open top water pan having up-

wardly directed side walls and adapted to be positioned

for deflecting the air outwardly of the center of the pan
and over the upper surface of the water, said pan having
an opening beneath said baffle member providing a pas-
sageway for directing a stream of air upwardly there-
through to said baffle member, and a rotatable member
mounted on a vertical 'axis between the pan and- the -

- baffle member, said rotatable member having" blades

" which extend to adjacent the side walls of the water pan
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in‘the furnace where it is in a current of warm air pro-.-

vided by the furnace, means for supplying said pan with
< water at.'a constant level therein, a. bafile member
mounted in spaced relation above the water in said pan

b5

and which are arranged to be engaged by the stream of
air which is deflected outwardly by said  baffle. member
thereby to rotate said member and pass the air outwardly
of the periphery of said member and a paddie depending
from said rotatable member and extending below the
surface of the water to agitate the water in the pan and
cause particles of the water to be carried upwardly out
of the pan by said deflected stream of air.

5. An automatic humidifier for use in a warm air
furnace or the like, comprising a relatively shallow open
top receptacle havmg peripheral side walls ‘and adapted
io be supported in the furnace where it is in a moving
current of air heated by the furnace; a water feed line
connecting the receptacle to a water supply line, -means
for controlling the flow of water in said feed line to
maintain a quantity of water. at a constant level in said
receptacle, a rotor mounted on a vertical axis for free
rotation immediately above the water level in said re-
ceptacle, said totor extending to adjacent the side walls
of the receptacle and having peripherally spaced blade
members arranged to cause rotation of the rotor when
air is directed outwardly of the axis of rotation and
against the surfaces thereof, a passageway for directing
at least some of the air heated by the furnace into the
rotor to rotate the same, said rotor having.an upper
wall forming a baffle arranged in opposed relation to the
discharge end of said air passageway to.deflect the air
outwardly through the periphery of the rotor ‘and cause
it-to pass over the surface of the water as it leaves the
rotor, and means on the rotor which extends into the
water and splashes portions of the water onto the inner
surfaces. of said side walls upon movement of the rotor.

References Cited in the file of this pétent
UNITED STATES PATENTS

784,556 Gerdes voo oL Mar: 14,
1,073,259 Lloyd s Sept. 16, 1913
1,389,804 Wrenn e oo i - Sept. 6, 1921
1,587,277 Bolling o . June 1, 1926
1,733,101 Player e Oct. 22, 1929
1,769,176 Collins — o July 1, 1930
1,912,480 Houlis ——co—.______ June 6, 1933
2,012,508 Halstead oo Aug. 27, 1935
2,155,070 Wolley oo Apr. 18, 1939
2,324,629 KelS€y oo July 20,.1943
2,341,771 Hagnar ______________ Feb. 15, 1944
2,577,302 Bert ~Dec. 4, 1951
2,678,810 Chandler —eeeeooo_ May 18, 1954

1905 :




