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This invention relates to improvements in ap 
paratus for conditioning air, such as are used for 
producing and maintaining desirable atmospheric 
conditions in rooms or other enclosures. 
The general object of the present invention is 

the provision of improved air conditioning ap 
paratus, Said apparatus being of simple and in 
expensive character and its use enabling air to be 
efficiently and effectively cleaned, the tempera 

10 ture thereof reduced, if necessary, and the mois 
ture content or humidity thereof properly 
regulated. 
A further object of the present invention is 

the provision of improved air conditioning ap 
l5 paratus which i? adapted for : use with various 

types of air heating means, the present appa 
ratus being especially suitable for use with resi 
dential air heating systems, particularly of the 
Warm air type, inasmuch as the regular air ducts 

20 of said warm air systems may be used for the 
delivery to the present air conditioning apparatus 
of air for conditioning and for the delivery from 
Said apparatus of air conditioned thereby. 
A further object of the present invention is the 

25 provision of improved apparatus for condition 
ing air, by the use of which apparatus air not 
Only can be efficiently and economically con 
ditioned but also, can be readily supplied with 
aromatic odors and/or with a moisture content 

30 made up in part of germ-killing antiseptics and 
the like 
A further object of the present invention is 

the provision of improved air conditioning ap 
paratus and improved control means therefor, 

35 said control means being of simple and inex 
pensive form and susceptible of wide modification 
to enable any desired results or control effects to 
be obtained. 

Further objects of the present invention are 
40 in part obvious and in part will appear more in 

detail hereinafter. 
The invention will be readily understood from 

the following description thereof, reference be 
ing had to the accompanying drawings in which 

Fig. 1 is a side elevation of one form of the 
present improved air conditioning apparatus, by 
the use of which, as well as by the use of other 
embodiments of the invention here illustrated, 
the present improved air conditioning methods 

50 may be practiced; Fig. 2 is an enlarged top plan 
view, partly in elevation and partly in section, of 
the centrifugal water atomizer of said appa 
ratus; Fig. 3 is an enlarged detail vertical sec 
tional view of the thermo-regulating valve in the 

55 water circulating System of said apparatus; Fig. 4 

45 
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is an enlarged detail vertical sectional view of 
the water overflow and thermal outlet valve of 
said apparatus; Fig. 5 is an enlarged vertical sec 
tional view of the main unit of said apparatus, 
said view being in a plane normal to Fig. 1; 
Fig. 6 is a detail cross-sectional view on the line 
6-6, Fig. 5, and showing the upper end of the 
centrifugal pump pedestal; Fig. 7 is a side eleva 
tion of another form of the present improved air 
conditioning apparatus, said view being taken at 
right angles to Fig. 1 and showing a different ar 
rangement of the water cooling unit; Fig. 8 is a 
side elevation of another form of the present ap 
paratus, said view being similar to Fig. 7 but 
showing a different arrangement of the Water 
cooling unit; Figs. 9 and 10 are sort of diagram 
matic views of a residential installation of the 
present improved air conditioning apparatus, as 
used in conjunction with a warm air heating 
system, Fig. 9 showing the installation as used in 
the winter time and Fig. 10 showing said installa 
tion as used in the summer time; Figs. 11 and 12 
are views, more or less diagrammatic, of control 
circuits for the present air conditioning appa 
ratus; and Figs. 13 and 14 are similar views of 
modified portions of such circuits. 
As shown in the accompanying drawings, par 

ticularly in Fig. 5 thereof, the main unit of the 
present improved air conditioning apparatus in 
cludes a suitable casing of generally cylindrical 
form and having an open upper end for the re 
ception of air to be conditioned, the lower por 
tion of said casing having a lateral extension 2 
provided with a suitable outlet opening 4 for the 
conditioned air. 

Rotatably mounted in said casing is a vertically 
disposed shaft 6, the lower end portion of which 
is suitably supported in a centrally and vertically 
disposed centrifugal pump pedestal suitably 
mounted in said casing. The upper end portion 
of said shaft is suitably supported in a suitable 
thrust bearing 8, here shown as of the tapered 
roller type and carried by suitable supporting 
means O with which the casing is integrally 
or otherwise suitably provided. 

Suitably mounted on the upper end portion of 
said shaft, below the bearing 8, for rotation with 
said shaft in the upper portion of said casing, is 
a multi-vane fan wheel f f and a suitable water 
atomizer, said atomizer being arranged just 
below said fan wheel and having a construction 
and function hereinafter described. The func 
tion of said fan wheel, upon rotation thereof with 
the shaft 6, is to draw or pull air downwardly into 
the casing í through its open upper end, and for 
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the purpose of restricting such casing air inlet 
to a size corresponding to that of said fan wheel, 
said casing is provided just above the level of said 
fan wheel with an inwardly extending, annular 
flange 2, the opening 3 at the center of which 
constitutes, the casing air inlet, said opening 
having a diameter approximately equal to that 

In the base of the centrifugal pump pedestal 
is a centrifugal pump impeller 4 suitably con 

nected to the lower end of shaft 6 for rotation 
therewith, said impeller lying within a body of 
water 5 which the lower end of the casing f 
contains in use of the present apparatus. For 
supplying water to said casing, a suitable water 
inlet pipe 6 is provided, the amount of water 
So Supplied to said casing through said pipe being 
controlled by a suitable float-actuated valve 7 
located within said casing. 
In Order to effect the discharge of water from 

said casing when the temperature of said water 
exceeds a predetermined degree, a suitable dis 
charge valve 8 is mounted in the bottom wall of 
Said casing, said valve communicating at its lower 
end with a suitable water discharge pipe 9. As 
best shown in Fig. 4, said discharge valve in 
cludes a suitable body portion 20 having its lower. 
end threaded or otherwise formed for suitable 
Securement to the water discharge pipe 9, said 
body portion being provided with a vertically dis 
posed through passage 2 communicating at all 
times wtih said discharge pipe and constituting 
an over-flow passage for the water in said cas 
ing Should its level become too high. Interme 
diate its ends, said valve body portion is pro 
vided with a lateral extension 23, the chamber 24 
of which is in constant communication with the 
vertically disposed over-flow passage 2. Said 
valve extension chamber 24 also has direct con 
munication with the water in the casing through 
a Suitable port 25 with which cooperates a ver 
tically movable valve member 26, said valve mem 
ber being operable by a thermal element 28 of 
general U-form, one of the ends thereof being 
Connected to the valve body portion 2 (see Fig. 
5) and the other end thereof being positioned 
below a vertically disposed screw 30 adjustably 
Secured to said valve member 26. 
When the temperature of the water in the cas 

ing f exceeds a predetermined degree, determined 
by the setting of the adjusting screw 30, the free 
end of said thermal element raises and, acting 
through said screw 30, lifts the valve member 26 
from its seat, with consequent opening of the port 
25 controlled thereby. Upon such opening of said, 
port, the water in said casing flows through said 
port, the valve extension chamber 24 and the 
valve over-flow passage 2 to the water discharge 
pipe 9. When such removal of water occurs, 
the float-actuated valve f7 is automatically op 
erated to effect a replenishment of the supply 
of water in the casing from the water inlet pipe 6, said incoming water having a temperature, 
of course, considerably less than that of the out 
going or discharged water. In this way, the de 
sired quantity of water in the casing is main 
tained and at a temperature not greater than 

O 

that for which the discharge valve 8 is set. By 
properly adjusting the valve. member screw 30, 
any desired clearance can be provided between 
the head of said screw and the free end of the 
thermal element 28 cooperating therewith, and 
in that way, the discharge of water from the cas 
ing can be effected whenever the temperature of 

S said water exceeds any predetermined degree. 

2,125,581 
If desired and as shown in Fig. 5, means may 

be provided for discharging from the casing a 
portion of its water 5, whenever the shaft 6 is 
rotating, the means here shown for that purpose 
comprising a valve controlled pipe 32 connected 
to the water conduit 48 hereinafter referred to 
and leading to the overflow passage 2 of the 
thermal outlet valve 8. - 
Although any Suitable means may be provided 

for rotating the shaft 6 and the parts secured 
thereto, an electric motor, such as that indicated 
at 35, is preferred, said motor being here shown 
as mounted upon suitable Supporting means 36 
with which the upper end portion of the casing 
is integrally or otherwise suitably provided, said 
motor being connected to the upper end of Said 
shaft by means of a flexible coupling 37. 
As best shown in Figs, 2 and 5, the water 

atomizer, mounted on the shaft 6 for rotation 
therewith beneath the fan wheel f, includes a 
Series of nested and concentric perforated cylin 
ders 40, four such cylinders being here shown. 
For maintaining said cylinders in such nested and 
concentric relation and for effecting their secure 
ment to the shaft 6 for rotation therewith, said 
cylinders are provided with plate-like top and 
bottom walls 4 ?, said walls being interconnected 
by bolts 42 or the like and said top wall being 
pinned or otherwise suitably secured to the shaft 
6 so that the entire atomizer structure rotates 
therewith. As shown, the top and bottom walls 
4 of said atomizer structure are suitably perfo 
rated, said walls in the present embodiment of 
the invention being provided with concentric 
Series of circumferentially arranged slots 44. 
Upon rotation of the shaft 6, and hence rota 

tion of the centrifugal pump impeller 4 secured 
thereto, Some of the water 5 in the lower end 
of the casing f is discharged by said impeller 
into a suitable conduit 48 (see Fig. 5) and de 
livered thereby to a chamber 49 in the upper end 
of the pump pedestal 7, said conduit having its 
lower end connected at 50 (see Fig. 1) to the base 
of said pedestal and its upper end connected at 
5 to the upper end of said pedestal. From said 
pedestal chamber 49, the water is discharged 
through suitable perforations 56 in the pedestal 
cap. 57 into the inner one of the four atomizer 
cylinders 40, the plate-like bottom wall 4 of said 
cylinders being provided with a centrally disposed 
opening 58 for the passage of said water and the 
extension therethrough of the shaft 6. 

For supporting said, pedestal upper end, the 
casing is provided with suitable supporting 
means 60, said means being either integral with 
said casing, as shown, or separate therefrom and 
suitably Secured thereto. If desired, the pedestal 
may be provided with a constant water supply 

for lubricating purposes, said water being taken 
either from the casing for from any other suit 
able place, all as will be readily understood. 

Rotation of said atomizer cylinders 40, ef 
fected by rotation of the shaft 6 to which they 
are Secured, causes the Water discharged into 
the inner or central cylinder to be thrown by 
centrifugal force radially outward at a high ve 
locity, said water passing in turn, in the form 
of a relatively dense mist, through the perfo 
rated peripheral walls of the four cylinders. If 
the diameters of said cylinders, from the inner 
or central one to the outer one, are respectively 
three and one-fourth inches, six and one-half 
inches, nine and seven-eighths inches and 
thirteen and one-fourth inches, and if said cyl 
inders are rotated at a standard motor speed of 
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seventeen hundred revolutions per minute, then 
for each one inch depth of said cylinders, there 
is presented, per minute, to the water dis 
charged into the inner cylinder, a perforated 
linear surface area, over which said water is 
Spread when thrown outwardly, of approximate 
ly 178,560 square inches or 1,240 square feet. 
If said cylinders have a depth of three inches 
each, then the linear surface area presented per 
minute to said water when thrown outwardly is 
approximately 3,720 square feet. If two hundred 
and fifty cubic inches of water are delivered per 
minute to the inner or central atomizer cylin 
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20 

25 

der, the dispersion of the water in covering that 
amount of linear surface area is reduced to a 
film thickness of about .0009 of an inch. 

Rotation of the shaft 6 and the parts secured 
thereto not only causes water to be discharged 
into the inner atomizer cylinder and to be 
thrown by centrifugal force horizontally outward 
in the form of a relatively dense mist or spray 
through the perforated peripheral walls of the 
Several atomizer cylinders, but also, due to the 
action of the fan wheel rotating with said 
shaft, causes air to be drawn or pulled down into 
the casing through the casing air inlet 3. The 
path of Such incoming air is down around said 
atomizer cylinders and down through the outer 
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portions thereof, then upwardly into said cylin 
ders, then radially outward therethrough, and 
then downwardly again to the air outlet 4 of the 
Casing. As a result, finely divided particles of 
water are "shot into' the incoming air streams, 
which air streams also come in contact with 
the finely dispersed water films on the surfaces 
of said cylinders. Inasmuch as the fan wheel 

and the several atomizer cylinders are rotat 
ing in the same direction and at the same angu 
lar speed, the downwardly moving body of air 
and the outwardly moving relatively dense body 
of Water, as well as mixtures thereof, are sub 
jected within the casing to great centrifugal 
force, one of the results of which is the separa 
tion from the air of its free water and dirt, such 
Water and dirt falling to the bottom of said 
casing. 
Such intimate contacting of the incoming air 

with said finely divided particles of water not 
only effects a thorough cleaning of the air but 
also effects a reduction in the temperature and 
the moisture content thereof. Part of said re 
duction is due to evaporation of water, and part 
to the relatively low temperature of said water, 
the temperature of said water and the quantity 
thereof used in relation to a certain quantity of 
air being very important, and hence requiring . 
careful control. 

If the water supply for the casing i has a tem 
perature of fifty to sixty degrees Fahrenheit, no 
cooling of said water, before or after its delivery 
to said casing, is necessary to render it suitable 
for air conditioning use, although said water 
may become too warm, through use, for that 
purpose, in which event it will be automatically 
discharged from the casing through the ther 
mal discharge valve 8. If, however, the water 
supply for said casing has a temperature greater 
than that just mentioned, Some mechanical re 
frigeration or cooling of said water. must be 
resorted to and in the several embodiments of 
the invention here iliustrated, said water is sub 
jected, either before or after its delivery to the 
casing , to the cooling effects of the cooling 
coils of a suitable refrigerating unit. 

. In the embodiment of the invention shown in 

3 
Fig. 1, the conduit 48 for conducting water from 
the casing to the pump pedestal chamber 49, 
from which chamber said water is discharged 
into the inner atomizer cylinder 40, has arranged 
therein a Suitable container 65 in which are lo 
cated suitable cooling coils 66 of a suitable re 
frigerating unit 67. In passing through said 
container 65 on its way to said pump pedestal 
chamber 49, the water in conduit 48 is cooled 
by the coils 66 in said container to the desired 
degree for proper air conditioning use in the 
casing f. 
In the embodiment of the invention shown in 

Fig. 7, the cooling coils 66a of the refrigerating 
unit 6 la are located in the conditioned air out 
let 4 of the casing extension 2a, the effect of 
such coils on the outgoing air being to further 
reduce the temperature and the molisture Con 
tent thereof. 
In the embodiment of the invention shown in 

Fig. 8, the cooling coils 66b of the refrigerating 
unit 67b are located in the lower end of the cas 
ing extension 2b and hence within the water 
therein, the effect of said coils on such Water 
being to maintain said water at the desired 
temperature for proper air conditioning use in 
said casing. 1. 

Instead of being located in the lower end of 
the casing 6 within the water therein, as shown 
in Fig. 8, said cooling coils may be located in 
the upper portion of said casing, in position to 
be contacted by the downwardly moving air and 
the outwardly moving water therein. Or, said 
cColing coils may be located in the Water supply 
line 6 for the casing , (see Fig. 5) in which 
case, the water supplied to the casing will be 
in a sufficiently cooled state at the time of its 
delivery to effect proper air conditioning in said 
casing. 
Any of the above water cooling arrangements 

are satisfactory, the three shown being merely 
illustrative. 
In the water cooling arrangement of Fig. 1, a 

thermal valve 70 is suitably arranged in the Wa 
ter conduit 48 for regulating the amount of water 
supplied to the cooling container 65 in said con 
duit, such regulation being responsive to the tem 
perature and humidity conditions of the air en 
tering the present apparatus for conditioning. 
Because of the use of Said thermal regulating 
valve, the water cooling arrangement of Fig. 1 
is a preferred one, although the other Water 
Cooling arrangements illustrated and/or de 
scribed are satisfactory for the purpose. 
AS best shown in Fig. 3, the thermal regulat 

ing valve 70 in the water conduit 48 of Fig. 1 
comprises a suitable casing 75 connected in the 
water conduit 48 so as to receive water at its 
upper end and to discharge Water at its lower 
end. Located within said casing and cooperating 
with its water inlet is a suitable valve member 
76 carried by and movable with the free end por 
tion of a generally U-shaped bi-metallic or ther 
mal metal element TT, the other end portion of 
Said element being Suitably secured to said cas- . 
ing. Said thermal element is of such character 
and is so arranged in Said valve casing that the 
valve member 76 carried thereby is effective to 
reduce the amount of water allowed to enter said 
valve casing upon an increase in the temperature 
of said water, and hence to reduce the amount 
of water permitted to flow to the cooling con 
tainer 65. 
In the cooling of air having a temperature of 

ninety degrees Fahrenheit and a relative hu 
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4. 
midity of sixty per cent, it is not necessary to 
add water to said air, and due to the high mois 
ture content of said air, there will be a rela 
tively lower reduction in the temperature there 
of due to water evaporation in the casing . 
Therefore, the water flowing through conduit. 48 
to the thermal valve casing 75 will be of in 
creased temperature, with the result that the 
water inlet of said valve casing will be restricted 
by the thermal element valve member 76 there 
in. By thus reducing the amount of water flow 
'ing through said thermal valve casing to the 
cooling coils 66, said water will be cooled to a 
lower degree, and thus be enabled, when it con 
tacts the incoming pair in the casing f, to effect 
a reduction of the temperature of said air and 
a reduction in the moisture content thereof. 

Conversely, if the air entering the main Cas 
ing i for conditioning therein has a temperature 
of ninety degrees Fahrenheit and a relative hu 
midity of twenty per cent, evaporation of the 
water contacted with said air effects a reduction 
in the temperature thereof, and hence a reduc 
tion in the temperature of said water. The wa 
ter flowing through the conduit 48 will therefore 
be cooler and the effect thereof pon the ther 
mal element Valve member T6 will be the Corn 
plete opening of the water inlet of the thermal 
valve casing 75 so as to permit maximum flow 
to the cooling coils 66. As a result, said coils 
will not be able to cool Said water to as low a 
degree as before, when effective upon less water, 
so that the water delivered to the casing , for 
contact with the air of ninety degrees tempera 

55 

s 

ture and twenty per cent humidity, is quite able 
to effect a reduction in the temperature of said 
air and an increase in the moisture content 
thereof. 
From the foregoing description of the present 

improved air conditioning apparatus, it will be 
apparent that said apparatus is capable of eff 
cient and effective use in the conditioning of air 
by removing therefrom dirt and other foreign 
particles therein, by reducing the temperature 
thereof, if necessary, and by properly regulating 
its moisture content. No air heating means is 
included in the present air conditioning appa 
ratus, inasmuch as said apparatus is intendedi 
primarily as an adjunct to any suitable air heat 
ing means. For residential conditioning of air, 
the present apparatus is most desirable, especial 
ly if used in conjunction with warm air heat 
ing systems, as the regular air ducts of said 
systems are suitable for use in the delivery of air 
to said apparatus for conditioning thereby and 
in the delivery of conditioned air from said ap 
paratus to the desired rooms or enclosures. 
For purposes of illustration, Figs. 9 and 10 

of the accompanying drawings show in diagram 
matic form the present improved air conditioning 
apparatus as used in a typical residence in Co 
junction with a typical residential warm air 
heating system. 

Fig. 9 shows said air conditioning apparatus 
and said air eating System as used in the winter 
time to supply conditioned air to the six rooms 
of said residence, three of said rooms, marked A, 
being located on the first floor, and the other 
three rooms, marked B, being located on the 
secondi floor. The present improved air con 
ditioning apparatus, marked C, is located in the 
basement D of the residence, said apparatus be 
ing suitably connected in the normal cold air 
supply line for the furnace E of the residence, 
said supply line, consisting of the ducts 80 and 

said rooms. 

2,125,581. 
8i, receiving air from one of the lower rooms. A 
through the normal cold air register 82 therein. 

In said air conditioning apparatus C, the air 
delivered thereto by the duct 80 from said first 
floor room A is properly cleaned, the tempera 
ture thereof is reduced, if necessary, and the 
moisture content thereof is regulated so that it 
is of the proper degree for maximum comfort. 
he air so conditioned then flows from said air 

Conditioning apparatus C by way of the duct 8 
into the furnace E, where it is heated to the ex 
tent necessary, after which said air flows into 
each of the first floor rooms A through the usual 
first floor Warm air ducts 85 and into each of 
the second floor rooms B through the usual sec 
Ond floor warm air ducts 86, the path of the 
air, both before and after ccnditioning thereof, 
being indicated by the arrows. As shown, the 
regulating dampers of all ducts now in use are 
Open. 

If for any reason it is desired to by-pass the air 
conditioning apparatus C, either in whole or in 
part, that can be done easily and conveniently in 
the installation of Figs. 9 and 10 by merely con 
necting ducts 86 and 8 by a duct 87, and by prop 
erly regulating the two dampers 88 of said ducts. 
Normally, the by-pass duct 87 will be closed by its 
damper 88, as shown. ? 

Fig. 10 shows said installation as it is used in 
the Summer time, the air conditioning apparatus 
C receiving air for conditioning, during such 
period, from each of the three second floor rooms 
B, rather than from a single first floor room A, as 
in the Winter time. For delivering Such air from 
said second floor rooms to said air conditioning 
apparatus, the second floor warm air ducts 86 are 
utilized, said ducts communicating, not with the 
furnace E as they do in the winter time, but with 
a horizontally disposed basement duct. 90, com 
municating with the air conditioning apparatus C 
by means of the cold air duct 80, the damper of 
said duct 90 being now in open position, as shown. 
After being conditioned in such apparatus in the 
finanner hereinbefore described, the air delivered 
thereto from said second floor rooms flows to the 
furnace E through the duct 8. From said fur 
nace, which is now not functioning as an air heat 
ing means, the conditioned air flows to the first 
floor rooms. A through the regular first floor warm 
air ducts 85, part of said air in time finding its 
way to the Second floor rooms B. 
In the winter time, therefore, in the installation 

here shown, the air is removed from a single first 
floor room, is conditioned in the present air con 
ditioning apparatus, is then heated by the fur 
nace with which said apparatus is used, and is 
then delivered to all rooms, both first floor rooms 
and second floor rooms. In the summer time, the 
air is removed from all second floor rooms, is 
conditioned in the present apparatus, and is then 
delivered through the cold furnace to the first 
floor rooms only, an arrangement which is most 
satisfactory in residential air conditioning. 

If desired and as shown in Fig. 10, suitable Sup 
plemental ducts 94 may be placed over the reg 
isters of the second floor warm air ducts 85, so 
that the air withdrawn from said Second floor 
rooms, for air conditioning purposes in the Sun 
mer time, will be the hottest air in said rooms, 
namely, that air lying just below the ceilings of 

By so doing, the effectiveness of the 
present air conditioning apparatus can be mate 
rially increased at very slight increased cost. 
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During the winter time, the ducts 94 are prefer 
ably removed. As in Fig. 9, the arrows of Fig. 10 is 
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2,125,581 
show the path of the air, both before and after 
conditioning thereof, and the dampers of the sev 
eral ducts are positioned as shown. It is to be 
understood, of course, that the installation here 
ShoWn is illustrative Only and that modifications 
thereof can be made, as desired. 
In the embodiments of the invention shown in 

Figs. 1, 5 and 7, the delivery end of the water con 
duit 48 is connected to the upper end of the pump 
pedestall, the water in said conduit discharging 
into the chamber 49 of said pedestal upper end 
and thereafter being discharged from said cham 
ber into the inner one of the atomizer cylinders 
40, as heretofore described. In the embodiment 
of the invention shown in Fig. 8, the delivery end 
of the water conduit 48a overlies said inner atom 
izer cylinder, the top wall of said atomizer cyl 
inders, in this embodiment, preferably being pro 
Wided with a centrally disposed opening 58d for 
the passage of said water similar to the corre 
Sponding opening 58 in the bottom Wall 4 of the 
atomizer cylinders of the embodiments of the 
invention shown in Figs. 1, 5 and 7. In the em 
bodiment of the invention shown in Fig. 8, the 
bottom wall of the atomizer cylinders may be 
pinned or otherwise suitably secured to the shaft 
6 so that said atomizer cylinders will rotate there 
With. 

If desired, the present air conditioning appara 
tus may be provided with one or more air filter 
screens 96, (see Fig. 5) two such screens, of any 
Suitable Construction, being here shown as ar 
ranged in the casing extension 2 adjacent the air 
Outlet 4 thereof. 
AS will be readily understood, various control 

deVices, connected in various circuits and in vari 
ous combinations, may be used with the present 
improved air conditioning apparatus, depending 
upon the particular results or control effects 
desired. 
In FigS. 11, 12, 13 and 14 of the accompanying 

drawings, several control circuits are shown for 
purposes of illustration only, it being understood 
that the present invention is not limited to any 
particular control circuit or to any particular 
combination of control devices. For simplicity of 
illustration, two wire line circuits employing line 
voltage control devices, with the exception of Sole 
noid valves, are shown, said control devices being 
diagrammatically illustrated for the sake of clear 
ness. By the use of proper transformers, relays, 
etc., multi-wire, multi-phase alternating current 
or direct current circuits may be employed, with 
control devices of the three wire type, etc., all as 
will be readily understood. 

In the two control circuits here chosen for illus 
tration, Figs. 11 and 12, a suitable solenoid valve 
100 is arranged in the water conduit 48 for con 
trolling the amount of water flowing through said 
conduit to the thermal valve 70 therein, said sole 
noid valve being controlled by a humidostat of 
located in a room which receives air conditioned 
by the present air conditioning apparatus. The 
regulation by said Solenoid valve of the flow of 
water through the conduit 8 is therefore respon 
sive to the moisture condition of air previously 
conditioned by the present apparatus, whereas 
the regulation by the hereinbefore referred to 
thermal valve 70 of the flow of Water through said 
conduit 48 is responsive to the temperature and 
moisture condition of air entering the present 
apparatus for conditioning. While the use of 
both of said valves is preferable, the use of either 
one may be omitted, if desired, all as Will be 
readily understood. 

5 
For controlling the refrigerating unit 67 of said 

apparatus, a humidostat 03 and a thermostat 04 
are provided, said devices being connected in 
Series and being located in a room which receives 
air conditioned by the present apparatus. 
Each of the circuits of Figs. 11 and 12 also has 

arranged therein a suitable time switch 06, the 
one here shown being of standard design and 
adapted to close the circuit, so far as it is con 
cerned, once each cycle and to maintain Said 
circuit closed for any selected portion of said 
Cycle. The cycle may be a day or an hour or any 
other suitable time period, and if it is an hour, for 
example, the circuit is closed, as to said time 
Switch, Once each hour and is maintained closed 
for as long a portion of said period as was pre 
viously decided upon. 
Also included in each of said two circuits, as 

well as in each of the fragmentary circuit por 
tions of Figs. 13 and 14, are a humidostat fo8, 
a thermostat 99 and a furnacestat O, said 
furnacestat being. a temperature Sensitive device 
controlling electrically the operation of the air 
conditioning apparatus in accordance with fur 
nace temperature. 

Referring more in detail to the circuit of Fig.11, 
it will be noted that line current for operating the 
refrigerating unit 67 flows from line L to line 

5, manually operable line Switch and overload 
cut-out f6, if closed, line if T, thermostat f O4, 
if in circuit closing position, line 8, humidostat 
O3, if in circuit closing position, line 9, refrig 

erating unit 67, line 20, switch f6, and line 2f 
to line L2. Said refrigerating unit is therefore 
operated only when both the humidostat f O3 and 
the thermostat 04 are respectively affected by 
moisture and temperature conditions requiring 
correction. It is to be understood, of course, that 
either the humidostat f 03 or the thermostat 04 
may be used independently of the other, if desired, 
and that said devices may be connected to line L. 
either before the time switch fos, as in Fig. 11, 
or after said Switch, as in Fig. 12. It is also to be 
understood that the time switch 06, instead of 
having other control devices in circuit with it, 

: as shown, may be arranged in an independent 
circuit, and thus be effective to effect operation 
of the present air conditioning apparatus regard 
less of the open or closed condition of other con 
trol devices. 

For operating the motor 35 of the present air 
conditioning apparatus, in the circuit of Fig. 11, 
line current flows from line Luf to line 25, manu 
ally operable line switch and over-load cut-out 
26, if closed, line 27, humidostat 08, if in circuit 

closing position, line 28, time switch fos, if 
closed, line 29, motor 35 of the air conditioning 
apparatus, line 30, time switch 06, line 32, 
switch 26 and line 34 to L2. If the humidostat 
08 is not in circuit closing position, (and it will 

not be when the air to which it is responsive does 
not require a correction as to its moisture con 
tent), then current flows from line 27, line 35, 
thermostat fo9, if in circuit closing position, and 
line 36 to line 28, and then on as before. If the 
thermostat 09 is not in circuit closing position, 
(and it will not be when the air to which it is 
responsive does not require a correction as to 
its temperature), current flows from line 35, line 
38, furnacestat 0, if in circuit closing posi 

tion, line 39, line 36, line 28 and then on as 
before. Inasmuch as the humidostat fil 08, the 
thermostat I09 and the furnacestat il 0 are con-' 
nected in parallel, operating current will flow to 
the motor 35 if the condition which any one of 
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6 
said devices controls is in need of correction, pro 
vided, of course, that the line switch 26 and the 
time Switch 06 are closed. It is to be understood, 
of course, that any one of said three control de 
vices fo8, 109 and 10, may be used independently 
of the others, and that a combination of any two 
of them may be employed. Furthermore, it is 
to be understood that said three control devices 
or any combination thereof may be connected in 
parallel, as in Figs. 11 and 14, or in Series, as in 
Figs. 12 and 13, and that said devices, or any Com 
bination thereof, may be connected in series with 
the time switch 06, as in Figs. 11 and 13, or in 
parallel therewith, as in Figs. 12 and 14. 
As shown in the circuits of both Figs. 11 and 12, 

the solenoid valve OO for controlling the water 
flow through conduit 48 is arranged in a low 
voltage circuit 140 by the use of a suitable trans 
former 42, said circuit including the humidostat 
Of heretofore referred to. The solenoid valve 
OO is therefore operated in response to said 

humidostat fo, which device assumes circuit clos 
ing position only when the air to which it is re 
sponsive is in need of correction. It is to be 
understood, of course, that the solenoid valve 00 
is not operated, even when the humidostatio is 
in circuit closing position, unless all control de 
vices ahead of it, if any, are closed. In the 
circuit of Fig. 11, operation of the Solenoid valve 
100 is dependent upon the time switch 06 and 
one of the three control devices fo8, 109 and flo, 
whereas in the circuit of Fig. 12, operation of said 
solenoid valve is dependent upon either the time 
switch 06 or all of said three control devices 08, 
09 and O. 
From the foregoing more or less detailed de 

scription of the circuit of Fig. 11, the circuit of 
Fig. 12 and the fragmentary circuit portions of 
Figs. 13 and 14 should be clear, the control de 
vices of the circuits of Figs. 12, 13 and 14 having 
the same reference characters as used thereon 
in the circuit of Fig. 11. ? 
As heretofore mentioned, the control circuits 

and the control devices thereof here illustrated 
and described are illustrative only, being sus 
ceptible of much modification. Likewise, the air 
conditioning apparatus itself as herein illus 
trated is capable of undergoing considerable 
change without departing from either the Scope 
or the spirit of the present invention. 

In connection with the cleaning of air, by the 
use of the present improved air conditioning, 
apparatus, it is interesting to note the results of 
tests conducted to determine the extent to which 
said apparatus sterilizes air by the mechanical 
removal of bacteria, therefrom. Cultures made 
from the air entering the casing of the present 
air conditioning apparatus for conditioning 
therein disclosed that said air had a bacteria 
organism content of one hundred and fifty or 
ganisms per liter. Cultures made of the air leav 
ing said casing, after being conditioned therein, 
disclosed that the organism content of said air 
had been reduced by saids air conditioning to 
eight organisms per liter, a most - remarkable 
reduction. The intimate contacting of the air 
entering the casing of the present apparatus by 
the finely divided water particles results in a 
most complete transfer from said air to said 
water of substantially all of the bacteria in said 
air, the air being left in as pure a state as is 
advisable if a sufficient bacteria resistance is to 
be maintained. - 

If desired, water soluble antiseptic substances, 
in proper quantities, may be placed in the circu 

2,125,581 
lating water of the present air conditioning ap 
paratus, for subsequent partial transfer to the 
conditioned air as a part of its moisture content. 
Likewise, water - soluble aromatic substances, 
Such as oil of pine needles, may be placed-in said 
water, with consequent transfer of the pleasing 
odor thereof to the conditioned air, all as will be 
readily understood. 
For purposes of inspection, the casing f is pref 

erably provided with a suitable glass-door 50, 
Fig. 5, and for clean out purposes, said casing is 
preferably provided with a suitable clean out 
door 151, Fig. 5. 

Further features and advantages of the pres 
ent improved apparatus for and methods of Con 
ditioning air will be readily apparent to those 
skilled in the art to which they relate. 
What I claim is: 
1. Air conditioning apparatus, comprising a 

casing having an air inlet and an air outlet, 
means for producing a flow of air through said 
casing from the inlet to the outlet thereof, a shaft 
rotatably mounted in said casing, a water atom 
izer mounted on said shaft for rotation there 
with and arranged in the path of the air as it 
flows through said casing, bubular means Sur 
rounding said shaft, and having a perforated end 
head adjacent said water atomizer, a supply of 
Water in Said casing, and means within the other 
end of said tubular means and operable during 
rotation of said shaft for delivering water from 
said water supply to the perforated end head 
of said tubular means, from which said water 
passes to said atomizer for intimate contact with 
the air as it flows through said casing. 

2. Air conditioning apparatus, comprising a 
casing having an air inlet and an air outlet, 
means for forcing air through said casing, a 
water atomizer in said casing between the air 
inlet and the air outlet thereof, a supply of water 
in Said casing, conduit means for delivering 
water from said water supply to said atomizer 
for intimate contact with the air as it flows 
through said casing, water cooling means in said 
conduit means, valve means in said conduit 
means between said water supply and said cool 
ing means, and means sensitive to temperature 
of the Water in said casing for operating said 
valve means, to thereby control the amount of 
water permitted to flow through said conduit 
means to said cooling means and hence to said 
atomizer. - 

3. Air Conditioning apparatus, comprising a 
generally vertically disposed casing having an 
upper air inlet and a lower air outlet, means for 
producing a flow of air through said casing from 
the inlet to the outlet thereof, a generally verti 
cally disposed shaft rotatably mounted in said 
casing, a water atomizer mounted On Said shaft 
for rotation therewith and arranged in the path 
of the air as it flows through said casing, tubu 
lar means surrounding said shaft below said 
water atomizer and provided with a perforated 
head at its upper end, a Supply of Water in said 
casing into which the lower end of said tubular 
means extends, and means mounted on and ro 
tatable with said shaft, within the lower end of 
said tubular means, for delivering water from 
said water supply to said perforated end head of 
said tubular means, from which end head said 
water passes to said atomizer for intimate con 
tact with the air as it flows through said casing. 

4. Air (nn?itioning annaratus, cominrising a 
casing having an air inlet, an air outlet and a 
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bottom portion containing a pool of water, a moving means in said casing, a water atomizer water atomizer arranged in said casing, means 
for supplying water from said pool to said at 
omizer for atomization thereby, means for ef 
fecting a flow . of air through said casing and 
Said atomizer, and means responsive to the rise 
of temperature of the water in the casing for 
causing Water to flow from said casing and 
means responsive to the flow of water in the cas 
ing for supplying cool water thereto, thereby 
maintaining the temperature of the water in said 
casing at the desired temperature. 

5. Air conditioning apparatus, comprising a 
generally vertically disposed casing having an 
upper air inlet and an air outlet adjacent the 
lower portion, air moving means in said casing 
adjacent the inlet thereof for producing a posi 
tive downward flow of air through said casing, 
a centrifugal atomizer arranged below Said air 
moving means comprising a plurality of finely 
perforated cylinders supported in spaced relation 
by means of end frames, and means for forcing 
water through said cylinders, said air moving 
means being so arranged with respect to Said 
atomizer that air will be forced between the 
spaced cylinders and will be intimately mixed 
with water particles as they are forced outwardly 
through the perforations in said cylinders. 

6. Air conditioning apparatus, comprising a 
casing having an air inlet and an air outlet, a 
shaft rotatably mounted in Said casing, a Water 
atomizer having upper and lower reticulated 
Walls and spaced concentric cylindrical Screens 
clamped therebetween, the open spaces in the 
reticulated walls being arranged between said 
screens and the upper wall of said atomizer hav 
ing a solid central portion for rigid securement 
to Said shaft, and means mounted on the upper 
wall of the atomizer for forcing at least a por 
tion of the air outwardly above the atomizer 
and circulating it upwardly through the spaces 
between the concentric screens and outwardly 
through the screens whereby the air may be 
brought into intimate contact with finely divided 
particles of water forced outwardly through the 
screen by centrifugal action. 

7. Air conditioning apparatus, comprising a 
casing having an air inlet and an air outlet, air 

mounted in said casing between the inlet and 
Outlet thereof, a pool of water in said casing 
below said atomizer, means for supplying water 
from said pool to said atomizer, said casing also 
being provided with a water inlet and a water 
outlet, valve means for said water outlet, operat 
ing means for said valve means sensitive to the 
temperature of the water in said casing where 
by Water may be drained from said casing when 
it exceeds a predetermined temperature, and 
float controlled operating means for said inlet 
valve responsive to the fall of liquid in said 
casing whereby additional liquid may be supplied 
to Said casing and the level and temperature of 
the pool of liquid in said casing may be con 
trolled. 

8. An air conditioning apparatus including a 
rotatable water atomizer having a plurality of 
cylindrical screens in concentric spaced relation 
ship, Said atomizer being provided with reticu 
lated end walls, one of said end walls being 
provided with an opening leading into the inner 
cylinder, a casing for a cooling fluid arranged 
adjacent Said opening and being provided with 
perforations whereby cooling fluid may be drawi 
in Comminuted form into the inner cylinder dur 
ing the rotation of said atomizer, and means for 
forcing air between the spaces in the cylindrical 
screens during the rotation of Said atomizer. 

9. An air conditioning apparatus including a 
Water atomizer having a plurality of cylindrical 
screens in concentric spaced relationship, said 
atomizer being provided with upper and lower 
reticulated end walls, the lower wall being pro 
vided with an opening leading into the interior 
of the inner cylinder, a casing for cooling fluid 
located below the atomizer, said casing being 
provided with a Series of apertures located below 
the inner cylinder, means for centrifugally ro 
tating said atomizer to draw water in comminuted 
form from Said casing into the interior of the 
inner cylinder and to force it outwardly through 
said screens, and means for forcing air through 
the Spaces between the cylinders to intimately 
mix the air with the finely divided particles 
which are being forced outwardly. 

EDWIN. S. PEARCE. 
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