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This invention relates to humidifiers and air 
conditioning apparatus and particularly to a com 
pact unit especially adapted for installation in 
dwellings, offices and buildings in association with 

5 hot fluid heating systems. 
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It is an object of my present invention to pro 
Wide an extremely simple and efficient humidifier 
and air conditioner adapted to be associated with 
a hot fluid heating System to facilitate the evapo 
ration of moisture and further operative to effect 
the circulation of humidified air by gravity rather 
than through the medium of a fan or impeller. 
A further object is to provide an efficient hu 

midifier which may be manufactured at very low 
CoSt, which Will have a high evaporative capacity 
and which will deliver only completely evaporated 
moisture into the room or building served. 
Another object is to provide a humidifier of the 

class described utilizing a heating unit or radi 
ator for raising the evaporative capacity of the 
air and for quickly evaporating particles of mois 
ture which are discharged thereagainst and fur 
ther to so construct said radiator and the evapo 
rating and radiation Surfaces thereof that they 
Will not accumulate incrustations or Scale from 
the chemical ingredients and organic matter 
present in the Water supply associated With the 
device. 

Still another object is to provide a unit device 
of the class described especially adapted for in 
stallation and connection with a circulating fluid 
heating system and having associated thereWith 
individual controls which cooperate to regulate 
the amount of moisture circulated in the sur 
rounding air, one control regulating the Supply 
of moisture discharged and the other control reg 
ulating the supply of hot circulating fluid to the 
radiator of the unit and thereby cooperating to 
regulate the relative humidity of the air dis 
charged. 
These and other objects and advantages of the 

, invention will be fully set forth in the following 
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description made in connection with the accom 
panying drawings, in which like reference char 
acters refer to similar parts throughout the Sev 
eral views, and in Which:- 

Fig. 1 is a front view of an embodiment of my 
invention partly in elevation and partly in ver 
tical section; 

Fig. 2 is a vertical section taken on the line 
2-2 of Fig. 1; 

Fig. 3 is a CrOSS Section taken on the line 3-3 
of Fig. 1, and 

Fig. 4 is an electrical diagram showing the cir 

(C. 261-15) 
cuit for operating the solenoid valve for control 
ling the moisture discharge. 
In the embodiment of the invention illustrated 

my entire apparatus with the exception of the 
humidity actuated control and a portion of the 
temperature actuated control is conveniently 
housed in an ornamental rectangular casing C 
having front, rear and side walls, an open bottom 
and a top or cover 5 which is preferably hinged 
to the rear Wall of the casing at the upper lon 
gitudinal edge thereof. The casing is preferably 
Supported in spaced relation to the floor by 
means of legs L. Legs L also support an open 
rectangular frame 6 on which most of the re 
maining parts of my apparatus are mounted. 
An elongated Substantially vertical flue 7 which 

may conveniently be of rectangular cross sec 
tional shape is rigidly Secured to frame 6 at its 
lower end and extends from adjacent the bottom 
of Casing C to a point spaced a short distance 
below the cover 5. The upper extremity of said 
flue may be closed by a removable cover 7a and, 
as shown, the front Wall of Said flue has a lat 
eral discharge opening 7b therethrough which 
communicates with an opening in the front of 
the casing. If desired said casing opening may 
be provided with an ornamental grating 8. At 
the lower end of the casing a segmental shaped 
air intake passage 7c is provided, the air being 
directed by Said passage as indicated by the ar 
rows in Fig. 1. It will be noted that the air is not 
drawn from below the flue but is admitted at a 
point Somewhat thereabove. 
Within flue 7 an efficient type of radiator is 

mounted disposed a short distance above the air 
intake paSSage 7c, the core of said radiator ex 
tending horizontally and traversing the entire 
cross Sectional area of the flue. The form of ra 
diator illustrated comprises headers 9 and 10 re 
spectively, disposed outside of flue 7 and at op 
posite sides thereof. Said headers are connected 
by a series of small tubes or cells 11 which carry 
radiating elements or fins 11a, said fins extend 
ing substantially vertically. Both the tubes 11. 
and the fins 11a are Spaced apart to allow the 
upwardly moving column of air to pass there 
betWeen. 

Header 9 is connected with the lead conduit 
12 of a hot fiuid heating system which may be 
steam, hot water or vapor. A thermostatically 
controlled valve mechanism T is interposed in 
the lead conduit 12 adjacent header 9, and in the 
form of mechanism disclosed, the thermostat ele 
ments are encased in a housing 13 which projects 
through one of the end walls of the large orna 
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mental casing C and is subjected to the tempera 
ture of the air in the room or rooms served by 
my apparatus. Mechanism T is preferably pro 
Wided With an adjustment arm or lever 14 dis 
posed exteriorly of casing C, whereby the opera 
tion of the Valve may be set for any predeter 
mined temperature Within the range provided. 
Valve mechanism T is preferably of variable capacity type. 
Header 10 of the radiator is connected with a 

return conduit 15 of the heating system and as 
shown, both the conduits 12 and 15 extend verti 
cally and are suitably clamped to the rectangul 
lar Supporting frame 6 of my device and with the 
cooperation of the vertical flue 7, support the 
radiator. An electro-magnetically controlled 
Water Supply valve, or Solenoid valve S, is 
mounted adjacent header 10, as shown by means 
of an angle bracket 16, the base of which is 
Secured to said header. A Water Supply pipe is 
numbered 17 and is connected with the valve 
casing of solenoid valve S, and a hand valve 
18 may be interposed in Said conduit if desired. 
A water discharge pipe 19 traverses horizontally 
the flue 7 and is Supported thereby, the outer end 
thereof being closed by a removable plug 19a, 
A Suitable strainer or filter 20 is interposed be 
tween the discharge of the solenoid valve and 
the Conduit 19. 
A discharge nozzle 21 communicates with a 

medial portion of discharge conduit 19 and is 
directed downwardly longitudinally of and cen 
trally of the flue 7. This discharge nozzle is 
preferably adapted to discharge a finely atomized 
Spray of moisture in conical form against the 
top of the radiator core. The form of nozzle 
disclosed in my co-pending application for U. S. 
Letters Patent, Serial Number 460,876, filed June 
13, 1930, which has since matured into Patent 
No. 1,910,025, dated May 23, 1933, may be suc 
cessfully applied, although of course any Satis 
factory type of nozzle may be utilized. My Said 
type of nozzle, which is illustrated, includes elon 
gated fushing and cleaning rod, 21a which may 
extend through the cover 7a of the flue terminat 
ing in a handle 21b which is accessible when the 
cover 5 of casing C is raised. 
Within the botton of flue 7 a deadening mat 

or screen 22 may be provided, having its upper 
Surface Spaced from the bottom of the flue and 
upon which unevaporated particles of liquid may 
fall, eliminating noise which would be present if 
said particles struck directly against the bottom 
of a sheet metal flue. 
The service wires 23 for the Solenoid valve S 

are connected in circuit with the switch 24 of a 
suitable humidostat or humidity regulator 8, 
which controls the operation of the water supply 
valve. 
In operation the temperature of the radiator 

will be maintained, by the variable capacity valve 
mechanism T, in accordance with the desired 
room temperature, thereby effecting a uniform 
heating of the column of air which passes up 
Wardly through flue 7. The evaporator capacity 
of this air is directly determined by the tempera 
ture of said radiator and may be regulated by 
means of the arm or lever 14 on mechanism T. 
When the relative humidity of the room served 

by my device has fallen below a predetermined 
point, the .umidostat H will effect the opera 
tion of the Solenoid valve S and finely divided 
moisture will be discharged downwardly in a 
conical spray against the fins 11a and tubes 11 
of the radiator, said spray filling the Cross Sec 

1,963,412 
tional area of the flue, and thoroughly washing 
and purifying the column of air which passes 
upwardly in the opposite direction. 
The distribution of the finely divided particles 

of moisture against the radiating elements ef 
fects the rapid and complete evaporation of the 
moisture and no unevaporated particles paSS up 
wardly through flue 7 and into the room. The 
evaporative capacity of the upwardly moving Col 
umn of air is maintained by the thermostatically 
controlled Valve mechanism T at the proper value 
and in accordance With the desired room tem 
perature. 

If the nozzle becomes clogged, the same may be 
flushed or cleaned by projecting rod 21c down 
wardly from the open top of casing C. 

It will be noted that the supply of air to flue 
7 is taken from an area. Some distallice above the 
floor and consequently the minimum amount of 
dust and dirt will be introduced. This is quickly 
eliminated by the washing action of the down 
wardly directed spray. 
The height of the vertical flue 7 and arrange 

ment of its intake and discharge passages cause 
a steady and adequately fast upward passage of 
air through the flue. This air is raised to a pre 
determined evaporative capacity by the radiator 
and Will evaporate and absorb a predetermined 
annount of moisture from the spray, in its passage 
to the device. It will be seen, therefore, that two 
factors or mechanisms control the moisture evap 
orated. One is the thermostatically controlled 
radiator and the other is the humidostat, which 
may be set for a desired predetermined relative 
humidity within an extensive range. 

Special attention is called to the structure 
and form of my radiator core. The tubes or cells 
11 and the fins. 11d. are constructed from Suit 
able metal which will take a high polish and 
which Will have a relatively high coefficient of 
expansion. The said elements are buffed or pol 
ished and will resist the accumulation of scale 
ol' incrustation due to the presence of chemical 
Substances and Organic matter in the Water sup 
ply. Small accumulations of scale will be quickly 
sloughed off by the contraction and expansion 
of the metal constituting the fins and tubes. I 
have found that copper or brass are satisfactory 
for the construction of said radiating elements 
but it will, of course, be understood that other 
metals or materials having high coefficients of 
expansion and properly polished are also suitable. 
Most humidifiers known to me at this time have 
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encountered much difficulty due to the accumu 
lation of Said Scale or incrustation, upon the 
evaporating Surfaces, heating coils or other heat 
eXchangers. Said accumulations restrict the free 
paSSage of air and insulate the heating elements 
greatly reducing efficiency. My said structure 
obviates the said undesirable feature. 
From the foregoing description it will be seen 

that I have provided an extremely simple and 
highly efficient humidifier and air conditioner 
adapted to be manufactured at low cost, having 
a high evaporative capacity and delivering only 
completely evaporative moisture into the room or 
building served. It will further be seen that the 
moisture evaporated and consequently the rela 
tive humidity of the room may be accurately con 
trolled by the combination of my radiator or heat 
exchanger, thermostatic valve mechanism T and 
humidostat H. . 

It will, of course, be apparent that various 
changes may be made in the details, proportions 
and arrangements of parts all within the sccpe of 
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1,963,412 
my invention, which, generally stated, consists in 
a device or apparatus capable of carrying out the 
Objects herein Set forth and in the novel parts 
and combinations of parts disclosed and defined 
in the appended claims. 
What is claimed is:- 
1. A humidifier comprising an upwardly ex 

tending flue having an air intake paSSage in the 
lower end thereof and an air discharge passage 
in the upper end thereof, a radiator having a core 
traversing and substantially filling the cross sec 
tional area of said flue intermediate of said pas 
Sages, Said core having a multiplicity of vertical 
ly disposed passages therethrough producing a 
Stack action of air upWardly and distributing 
moisture and effecting a downward flow thereof 
through said core, said radiator having headers 
disposed without said flue and being adapted for 
connection with a circulating fluid heating Sys 
ten and a nozzle adapted to be connected with 
a source of humidifying medium, said nozzle be 
ing mounted centrally of said flue above the core 
of said radiator and directed downwardly longi 
tudinally of said flue to discharge moisture di 
rectly against Said core. 

2. A humidifier comprising a flue having an air 
intake passage at one end thereof and an air dis 
charge passage adjacent the opposite end there 
of, a radiator having a core which traverses said 
flue intermediate of Said passages, said core com 
prising tubes or cells and fins associated there 
with which extend in planes longitudinal of said 
flue, a nozzle adapted to discharge a finely di 
Vided Spray of moisture against said core and said 
core and fins being constructed from a highly pol 
ished metal having a high coefficient of expansion 
for sloughing off accumulations of scale dur 
ing temperature changes of Said radiator. 

3. A humidifier including a radiator having a 
core, connections between said core and a source 

3 
of heat-carrying fluid, and a spray nozzle to dis 
tribute water over the exterior surfaces of said 
core, said core being constructed of highly polished 
metal having a high coefficient of expansion for 
sloughing off accumulations of Scale during tem 
perature changes of Said radiator. 

4. In air conditioning apparatus, an upwardly 
extending flue having an air intake passage ad 
jacent the lower end thereof and an air discharge 
passage adjacent the upper end thereof, moisture 
Supply means mounted in said flue and construct 
ed and directed to distribute a finely divided spray 
of moisture downwardly, a heat exchanger trav 
ersing said flue and disposed below Said mois 
ture supply means in position to receive said spray, 
said heat exchanger having a multiplicity of rel 
atively small passages extending longitudinally 
of Said flue adapted to entrain particles of Said 
Sprayed moisture as well as air. 

5. Ahumidifier comprising an upwardly extend 
ing flue having an air intake passage in the lower 
end thereof and an air discharge passage in the 
upper end thereof, a radiator having a core trav 
ersing and Substantially filling the cross-sectional 
area of said flue intermediate of said passages, 100 
said core having a multiplicity of vertically dis 
posed passages therethrough producing a stack 
action of air upwardly and distributing mois 
ture and effecting a downward flow . thereof 
through said core, said radiator having headers 105 
at opposite sides of said flue and being adapted 
for connection with a circulating fluid heating 
System, and a nozzle adapted to be connected with 
a Source of humidifying medium, said nozzle being 
mounted centrally of said fiue above the core of 110 
Said radiator and directed downwardly longitudi 
nally of said flue to discharge moisture directly 
against Said Core. 
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