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This invention relates to an apparatus for 
cleaning and humidifying air for human and also 
industrial use. 
AS is Well known the air of the outer atmos 

phere usually contains dust, dirt and impurities 
and also is deficient in moisture and therefore not 
in good Condition for maintaining the health of 
perSons Or for SOme industrial purposes. 
One of the objects of this invention is to pro 

Wide an air cleaner and humidifier of simple and 
inexpensive construction whereby air may be effi 
ciently purified and moistened so as to promote 
the health and comfort of persons using the same 
and also to better the same for industrial uses re 
quiring pure air and air which is not unduly dry. 
Another object Of this invention is to So Or 

ganize the air cleaner and humidifier that the 
Same is compact in construction and capable of 
being used, when desired, in connection with an 
Ordinary air blower or fan now commonly used : 
for propelling air in buildings and the like. 
In the accompanying drawing: 
Fig. 1 is a side elevation, partly in section, of 

one form of this invention which contains a plu 
rality of liquid elevating wheels in connection 
With the outlet of an air blower or fan. 

Fig. 2 is a transverse section of the same, taken 
On line 2-2, Fig. 1. 

Fig. 3 is a fragmentary longitudinal section, On 
an enlarged Scale, taken on the correspondingly 
numbered line in Fig. 1. 

Fig. 4 is a fragmentary side elevation of the ap 
paratus shown in FigS. 1 and 2 and Viewed from 
line 4-4, Fig. 2. 

Fig. 5 is a fragmentary horizontal section, on 
an enlarged Scale, taken on line 5-5, Fig. 1. 
In the following description similar characters 

of reference indicate like parts in the Several fig 
lures of the drawing. 
In general this invention comprises a tank 

adapted to contain liquid Such as water, a Con 
duit Which is arranged above the tank and 
through which the air to be cleaned and humidi 
fied is propelled, movable elevating means hav 
ing elements which dip into the liquid in the tank 
and lift parts of the same into the path of the 
air passing through the conduit. The elevating 
means may be variously constructed So that When 
parts of the same are submerged in the liquid and 
raised out of the same a thin film of the liquid 
will adhere to the elevating means and be pre 
sented to the stream of air so that any dust or 
dirt contained in the air Will adhere to the film of 
liquid and thereby be removed from the air and 
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the latter by contact with the liquid will also be 55 

humidified. These elevating means preferably 
include One or more rotary wheels having in 
clined blades similar to those in an air fan or 
blower or water propeller and these elevating 
Wheels used either singly or in multiple may be 
rotated either by power or the same may be ro 
tated by the pressure of the air which is to be 
Cleaned and which is propelled through the air 
conduit and past the liquid elevating wheel or 
Wheels thereby utilizing the air pressure exerted 
either at the inlet or at the outlet of an air pro 
pelling fan or blower of the kind now commonly 
used for Ventilating and similar purposes. 

Referring to Figs. 1-4, the form of my inven 
tion there shown is constructed as follows: 
The numeral represents a tank which is 

adapted to contain a body of water in case it is 
desired to wash the dust or dirt of air and also 
humidify the air so as to promote health and 
comfort, but if desired the same may contain 
Other liquids for industrial purposes. Extending 
OVer the open top of this tank and communicat 
ing therewith is a horizontal conduit for the 
air which is to be cleaned or washed and humidi 
fied, this air being propelled by any suitable 
means from the inlet 2 of this conduit horizon 
tally across the upper end of the tank, and dis 
Charged through the outlet 3 of the conduit. 
This tank is movably connected with the air con 
duit for convenience in filling the same with 
liquid and also cleaning the same when necessary 
and this preferably is accomplished by connect 
ing the tank with the conduit by means of 
flanges 4 arranged on the opposite transverse 
edges of the upper end of the tank and engaging 
With transverse guideways 5 on the adjacent 
lower part of the air conduit so that the tank 
can be slid crosswise on the conduit for placing 
its upper end in communication. With the air con 
duit or rendering the interior of the tank accessi 
ble from the exterior of the air conduit. 
BetWeen the inlet and Outlet of the air conduit 

and above the tank is located a treating cham 
ber or Space f6 in which is arranged elevating 
means whereby water is raised from the tank in 
the form of a film into the path of the stream of 
air passing through the air conduit. The top of 
this treating chamber has the form of a remov 
able cover or hood 7 the opposite transverse 
edges 8 f of which normally fit around the adja 
cent part.S of the air conduit and the Opposite lon 
gitudinal edges 8 of which normally engage with 
the inner Side of longitudinal fanges 9 on the 
transversely opposite sides of the tank, as shown 
in Figs. 1 and 2. Placing of the cover or hood 
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over the treating chamber 6 and removing the 
same therefrom may be effected manually by a 
handle 23 arranged at the upper Side of the cover, 
as shown in Figs. 1 and 2. By interlocking the 
cover with the tank in the manner described it is 
necessary to remove the cover from the air con 
duit before the tank can be removed transversely 
from the conduit and also necessitates placing 
the tank in its proper position under the air con 
duit before the cover can be replaced in Correct 
position over the air conduit, thereby preventing 
the tank from interfering With the free removal 
or restoration of the liquid elevating device Which 
in the preferred construction is mounted on the 
cover and projects down Wardly into the tank 
when the parts are in their normal operative po 
Sition. 
Although the liquid elevating device may be 

variously constructed that shown in Figs. 1-5 is 
Organized as follows: 
Within the treating compartment or chamber 

6 formed by the cover and tank between the 
inlet and outlet of the air conduit tWO liquid ele 
wating wheels are arranged side by side and to 
rotate about a horizontal longitudinal axis. Each 
of the elevating Wheels preferably comprises a 
central hub 21, a plurality of elevating blades 22 
projecting radially from this hub and inclined 
with reference to the axis of the wheel, and a 
cylindrical ring or band 23 connected with the 
outer ends of Said blades. The blades of the two 
elevating Wheels are inclined in opposite direc 
tions, as shown in Fig. 3, and the same are ar 
ranged side by side in the treating chamber 6 
so that their driving rims 24 are opposite each 
other and some of the lower blades of the same 
below the axis of the wheels dip in or are partly 
submerged in the liquid in the tank while those 
blades thereof which are arranged above this 
axis project into the cover 7 and extend acroSS 
the path of the air flowing through the air con 
duit and the treating chamber. The two elevat 
ing wheels have their hubs journaled on a hori 
Zontal longitudinal axle or arbor 24 SO that they 
are capable of turning thereon in opposite direc 
tions. This axle is preferably mounted at its op 
posite ends on hangers 25 which project in Wardly 
and downwardly from the inner side of the cover 
and along the outwardly facing sides of these 
Wheels. 
These elevating wheels may be rotated either 

by power or by the pressure of the air which is 
propelled through the air conduit. In the ab 
sence of power means for rotating the Wheel 
turning of the same is effected by engagement of 
the propelled air against the inclined blades of 
the Wheels and as the blades of one wheel incline 
in a direction opposite to the other wheel it fol 
lows that the air pressure against the blades of 
the Wheels Will cauSe the latter to turn in Op 
posite directions. 
As the elevating wheels turn the lower parts 

of their blades Sweep through liquid Such as 
water in the tank and become coated With a film 
of the same and as the blades move across the 
path of the air passing through the conduit this 
air impinges against the Water coated blades, 
whereby dust or dirt in the air is deposited on the 
wet blades and separated from the air by the 
wet film thereon so that the air is purified and 
the air also becomes mixed With vapors from this 
Water so that the air is humidified and the con 
dition of the same improved SO as to promote the 
health and comfort of the persons occupying the 
rooms which receive this treated air. 
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2,324,386 
Due to the inclination of the blades of the ele 

vating Wheels the air which engages the same 
under pressure causes these Wheels to turn and 
thereby successively and repeatedly Submerge 
the lower parts of the blades in the Water of the 
tank for coating the same With a film of Water 
and then move the blades across the path of the 
strean of air in the conduit for removing the 
dirt from the air and humidifying, these opera 
tions of each blade being effected alternately and 
the operation of each wheel being continuous So 
long as the same is rotated by air pressure or 
other means. After the dirt in the air has been 
removed therefrom by the deposit thereof on the 
elevated wet blades the purified air continues its 
course through the air conduit and then the dirt 
laden blades move through the Water in the tank 
so that the dirt is Washed from the blades and 
replaced by a fresh coat or film of Water or mois 
ture for effecting another air cleaning and hu 
midifying operation. 

Replenishing the tank with Water or renewing 
this water when the same has become sufficiently 
dirty or an objectionable amount of sludge has 
accumulated in the tank may be effected in vari 
ous ways, for example by removing the tank from 
the air conduit and dumping the dirty water out 
of the same and restoring the tank on the air 
conduit after refilling the same with clean Water. 
By employing two or more elevating wheels of 

this character side by Side the same form a plu 
rality of baffles which intercept the Stream of air 
passing through the air conduit and compel the 
air to take a tortuous course as the same passes 
through the slits between the several blades of 
each. Wheel and also through the gaps or SpaceS 
between adjacent wheels, thereby ensuring ef 
fective cleaning and humidification of the air be 
fore leaving the apparatuS. 

Instead of depending on the pressure of the 
air passing through the air conduit for rotating 
the liquid elevating Wheels this may be accom 
plished by power in any suitable manner. AS 
shown in Figs. 1, 2 and 5 the power operated 
means for rotating the liquid elevating wheels 
include a friction driving Wheel or pinion 26 of 
conical form arranged between the elevating 
wheels and engaging its diametrically opposite 
sides with two driving rims or annular flanges 27 
arranged circumferentially on the opposing pe 
ripheral parts of the two elevating Wheels and 
concentrically With the axes thereof. Upon ro 
tating this driving wheel the elevating wheels are 
turned in opposite directions by the frictional en 
gagement of this driving Wheel With the driving 
rims of the respective elevating wheels. Each of 
the driving rims is inclined so that as a whole 
the same forms a truncated cone which tapers 
aWay from the inner Side of the respective ele 
Vating wheel and enables the driving Wheel to 
exert a wedging engagement with the rims of the 
elevating Wheels so as to effectively rotate the 
latter in opposite directions. The friction driving 
Wheel is mounted on the inner end of a shaft 28 
which is journaled horizontally and transversely 
in a bearing 29 which is preferably mounted on 
one side of the cover 7. The power for rotating 
the driving wheel 26 may be derived from any de 
sired prime mover, for example an electric motor 
30, and motion is transmitted from this motor to 
the driving shaft 28 by means which include an 
intermediate shaft 3, a lower belt 32 passing 
around the motor shaft 33 and the intermediate 
shaft 3, and an upper belt 34 passing around a 
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pulley 35 on the intermediate shaft and a pulley 
36 on the driving shaft 28. 
For the purpose of permitting the Water elevat 

ing wheels to be rotated either by air preSSure 
or by motor power means are provided for pro 
pelling air under pressure to the air conduit and 
also means for operatively connecting the ele 
vating wheels With and also disconnecting the 
same from the motor poWer. The last mentioned 
effect can be produced by moving the friction 
driving wheel or pinion 26 in a direction length 
wise of the driving shaft 23 so as to operatively 
engage this driving Wheel with the driving rins 
27 of the water elevating Wheels or disengage 
the same therefron. This may be accomplished 
by mounting the shaft 28 in the bearing 23 SO 
the same cannot only turn therein but also slide 
lengthwise in this bearing. The particular 
means for moving the shaft 28 for this purpose 
shown in Figs. 2 and 4, include a helical Spring 
38 surrounding this Shaft and interposed be 
tween the driving wheel 26 and the bearing 29 
and a can or Wedge 39 nowable into and out of 
the space or gap between the bearing 29 and the 
hub. 4 of the pulley 35 on the shaft 28. When 
the wedge 39 is Withdra Win from the gap between 
the bearing 29 and hub A, as shown in Fig. 2, 
the shaft 28 is free and will be moved in Wardly 
by the spring 38 so that the driving wheel 26 en 
gages frictionally With the rims 2 and turns 
the elevating wheels in opposite directions. Up 
on moving the Wedge downwardly into the gap 
between the bearing 29 and hub At the shaft 28 
will be forced outwardly and the driving wheel 
26 Will be disengaged from the driving iiins 2 
So that the elevating Wheels cannot be rotated 
by motor power but will be rotated solely by air 
pressure against the inclined blades of the Water 
elevating wheels. The raising and lowering of 
the Wedge may be effected by Warious means, for 
example, by a Vertically SWinging lever 4 piv 
oted on the outer Side of the conduit cover 
and provided at one end with a handle 2 for 
manipulating the same while its opposite end 
is provided with a retaining arm 43 adapted to 
engage with a spring 3 mounted on this cover 
and having a hump 45 over which the retaining 
arm 43 is adapted to ride for engaging this 
Spring on One side or the other of this hump and 
thereby yieldingly holding the Wedge 38 either 
in its depressed or operative position or in its 
elevated inoperative position. 
The air Which is to be cleaned and humidified 

may be propelled by any suitable blowing or 
forcing means and delivered under pressure into 
either end Of the air conduit for treatinent by 
means of a water elevating device and then dis 
charged in a cleaned or Washed and humidified 
condition from the other end of this air conduit. 
In the example shown in Figs. 1 and 2, the raW 
air is introduced through the end 2 of the air 
conduit and therefrom through the end 3 there 
of and the means for propelling the air consists 
of an air blower or fan of usual and Well known 
construction. Which in the present case has its 
housing or casing 46 provided with an air iniet 
eye 47 arranged at right angles to the air coin 
duit and has its tangential air outlet SS coin 
nected with the inlet 2 of the air conduit, as 
shown in Fig. 1. The rotor 9 of this blower or 
fan is of the usual form and mounted on a shaft 
3 which extends axially through the eye of the 
fan or blower casing and is the same shaft 3 
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3 
mitting motion from the motor 30 to the driv 
ing, wheel 26. 

Instead of blowing the air through the air 
conduit, as shown in FigS. 1 and 2, the propul 
Sion of the air through the air conduit may be 
effected by Suction, the means for elevating the 
water for cleaning and humidifying the air may 
be effected by a single elevating Wheel, and this 
wheel may be turned solely by air pressure, an 
example of this type being shown in Figs. 6 
and 7. 

In this last mentioned construction only one 
Water elevating wheel is employed having its 
hub 50 mounted on an axle 5. Which turns in 
bearingS 52 carried by hangers 53 on the hood or 
cover 5 of the air treating compartment 55, 
and the hub being provided With a plurality of 
inclined fan blades 56 which are adapted to 
Sweep downwardly through water or other liquid 
contained in a tank 57 which communicates at 
its upper end with the air conduit 58 and up 
Wardly acroSS the path of the air to be cleaned 
and humidified in the air conduit. In this case 
the rotation of the Water elevating wheel is ef 
fected by the pressure of the air against the in 
clined blades of this wheel thereby causing the 
blades to successively pick up a film of water 
from the tank and then present this film to the 
raW air for removing the dirt or dust from the 
Sane and also humidifying the air. 

In this form of the invention the Water tank 
is removably mounted on the air conduit and 
the COVer and Water elevating wheel are also re 
movable in the manner described with reference 
to the Construction shown in Figs. 1-5. 

In the construction shown in Figs. 1-5 the 
blades of each of the elevating wheels do not 
overlap one another but as these wheels are 
turned in Opposite directions, the air from the 
Conduit is compelled to take a tortuous course 
and therefore subject the same to a thorough 
cleaning and humidifying action. 
I claim as my invention: 
i. An air cleaner and humidifier, comprising 

a tank adapted to contain a liquid, a conduit 
Which extends above the tank and through 
Which air is propelled, and two rotary wheels ar. 
ranged Side by side and having their lower parts 
dipping into the liquid in said tank and their 
upper partS projecting into the path of the air 
in Said Conduit, and each of said wheels having 
blades and a peripheral driving rim, a rotatable 
driving Wheel, and means for moving said driv 
ing Wheel into and out of engagement with said 
driving rins. 

2. An air cleaner and humidifier, comprising 
a tank adapted to contain a liquid, a conduit 
which extends above the tank and through 
Which air is propelled, and two rotary wheels ar 
ranged side by side and having their lower parts 
dipping into the liquid in said tank and their 
upper parts projecting into the path of the air 
in Said conduit, and each of said wheels having 
blades and a peripheral driving rim, a rotatable 
driving Wheel, and means for moving said driv 
ing Wheel into and out of engagement with said 
driving rims, including spring means for mov 
ing said driving wheel into engagement with said 
driving rims and can means for moving said 
driving wheel out of engagement from said rims. 

3. An air cleaner and humidifier, comprising 
a tank adapted to contain a liquid, a conduit 
Which extends above the tank and through 
Which air is propelled, and two rotary wheels 

which also forms part of the means for trans- 75 arranged side by side and having their lower 

  



4. 
parts dipping into the liquid in said tank and 
their upper parts projecting into the path of 
the air in Said conduit, and each of said wheels 
having blades and a peripheral driving rin, a ro 
tatable driving wheel, a driving shaft carrying 
said driving wheel and provided with a shifting 
collar, a bearing in which said shaft is journaled, 
a spring interposed between said bearing and 
driving wheel for moving the latter into engage 
ment. With Said rins, and a can nowable into 
and out of engagement with said collar for shift 
ing said driving wheel out of engagement with 
Said rins. 

4. An air cleaner and humidifier, comprising 
a tank adapted to contain a liquid, a conduit 
which extends above the tank and through 
which air is propelled, and two rotary wheels 
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arranged side by side and having their lower 
parts dipping into the liquid in Said tank and 
their upper parts projecting into the path of the 
air in said conduit and each of said wheels hav 
ing blades and a peripheral driving rim, a ro 
tatable driving wheel, a driving shaft carrying 
said driving wheel and provided with a shifting 
collar, a bearing in which said shaft is jour 
naled, a Spring interposed between said bearing 
and driving wheel for moving the latter into en 
gagement. With said rims, a can movable into 
and out of engagement With said collar for shift 
ing said driving Wheel out of engagement with 
said rims, a rock lever carrying said cam, and a 
Spring detent for holding said lever in either ex 
treme of its movement. 

EUGENE GUSY. 

  


