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To all whom it may concern:

Be it known that I, FRED=uRICK WIIITE a.citizen of
the United States, residing at Boston, in Lhe county of
Suflolk and State of Massachusetts, have invented cer-
tain new and wuseful Impmvements in Apparatus for
Modifying Air, of which the following is a specification,
reference bemn' had Lhel ein to the. aecompanmng draw-
ing.

Figure 1 is a vertical central section of a new appara-

‘tus for treating air in position above a cotperatlng pump

and therewith coupled motor, which are shown in side

~clevation on a reservoir from Whl{ﬂl a liquid medium is

pumped to the air-treating appalatus the fan within

sald apparatus being shown in side elevation. Tig.-2
is a central vertical section, on a larger scale than in
_I‘lcr 1, of the air-treating apparatus, the fan being shown

n ﬂdc clevation, and the section being at right angles
If1g. 3 1s a portion of a view
partly in section, at line 3—3 of Fig. 2, and partly in
plan, looking dﬂwn Fig. 4 1s a qectmnml detail of the

reducing gear—eoupling by which the motor and pump
“arc operatively connected.

Fig. 5 is a top-plan view of

a portion of the skeleton-frame which supports the bot-
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diameters.

tom of the casing of the air treating apparatus, and
which 1s formed with radiating ribs and a central beat-
ing; and of the covering for the frame, and of the frame

which rises from the bottom of the water-pan and sup-

ports said skeleton-frame and apparatus. TFig. 6 is a

vertical sectional detail showing one mode of forming

a, bearing for the main-shaft of the apparatus.
The object of this invention is to produce an appara-
tus for use in theaters, restaurants, hotels, offices, fac-

tories, hospitals, railway-cars, ShlpS ete. , either to var V
‘the temperature, or the hy rometric condltlon or the

hygienic quality of air Wlﬂlln the held of Influence ‘of

the apparatus.
In the drawings, 1 is the outer casing; 2 a br idge-piece

lixed to the upper portion of the casing and having
openings between its radiating ribs 3 f01 admission of
airinto casing 1, and having a central bearing 4 in which

the water-wheel casing 5 is supported. Casing 5 has a
downwardly and inwardly sloping interior wall to facili-
tate continuous discharge of water;
upper end by a cover 6 which has a bearing 7 for the up-
per end of main-shaft 8, on which, Wlthlll casing 5, is
fixed by a fastener or qplme y a water-wheel 9 Llnt 18

driven by the impact of a jet of water from nozzle 10.

The lower end of casing 5 is open at 11 and dlsclmlges

into a water sprinkler 12 which is fast on. the main-

shaft, and drﬂnbutes water (gravitating from the water
wheel) over the air modifying plates 13, preferably
made up of a series of open-ended cylmdels of varying

at the top, eucuclmn‘ the lower open end of casing 5,

~wardly thereof.

and is closed at its
‘reservolr 33.-

The sprinkler is in the form of a cup, open

and pinned at 50 on the maln-shaft; and has outlet- 55

holes 14 through which the water is whirled over the

‘upper endsof the cylinders13. The water thereby dis-

tributed runs down the walls of the cylinders through
the interspaces, 142, through the space 15 between the
outermost cylinder and the casing, and through the in-
nermost cylinder 15. The cylinders are supported, at
their lower ends, on the transverse frame 16 fixed within
casing 1, and formed with radiating ribs 51 from a cen-
tral bearing 17 for the main-shaft which extends down-
wardly from the sprinkler and has, pinned on it by a

fastener %/, below the cylinders, an air-fan 18 which

sucks air from without the appamtus through the open-
ings between ribs 3, and draws the air between said air-
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modifying plates 13 and discharges it from the open

lower end of casing 1, which is secured at its lower end

70

to a bmdﬂ'e-plece 19 ha,vmtr radiating ribs 52 from a cen-

‘tral hub 20. The lower end of shaft 8 is, preferably,
chambered, and receives a loose ball befu‘mg 03, which

rests on an upwardly extending tang 54 (see Fig. 6) from
the head of the bolt 21. Hub 20 of bridge-piece 19
is mounted on a suitable supporting-frame 23 connected
with the water-pan 22. The sides of the water-pan ex-

79

tend beyond the outer casing 1 so that the falling water

from the air-modifying plates is caught in the pan.

Casing 1, near its lower end, is provided with an up- 80

wardly and outwardly extending surrounding flange 24
which is best perforated at 25 so that water of condensa-

tion caught in the trough 26 may escape into the pan.

The main purpose of the flange 24 is, however, to form

a wall of the air-discharge space 27, the other wall 85

thereof being formed by an auxiliary flange 28 which

extends upwardly from W1t11111 the water-pan and out-

has a central opening 60. For the best results, it is pre-

| ferred to form support 23 in the form of an inverted
skeleton cone, the outer covering 29 of which extends
from the top of support 23 downwardlyand outwardly,

and overhanging the opening 60, leaving a space 30 be-

tween the lower edge of covering 29 and the bottom of

the pan for the escape of water through the opening
into the pan, whénce the water flows through the escape
outlet 31 and conduit 32 to the lquid medium or water
The main purpose of this particular con-
struction and arrangement of the flanges 24, 28, and
covering 29 is to form a good air-escape 27, Lhroun*h

which the air drawn through the apparatus may be ex-
pelled readily back into the air outside the apparatus.

It will be plain to all mechanics that the apparatus

-already described may be made in a great varlety of
forms to draw air into direct contact with water or other

liquid medium on the air-modifying plates, to ther chy

Chmﬂ'e_the.an In-respect of temperature or hygrometric -

The inner or lower end of the ﬂa,llge o
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dium, gravitates within the machine. While falling,
the air is forced over the liguid medium in direct con-
tact therewith.

In practice, water is the usual liquid medium; and
if the apparatus is to be used for cooling the air, then
ice-water may be used. The liquid medium, whether
a heating or cooling medium, may be taken from any
suitable source. Here the source is the reservoir 33
into which the water escape conduit 32 leads from the
water-pan. To raise the liquid medium to the water-

wheel (meaning thereby any device which is operated |

by any liquid medium to rotate the shait and therewith
connected parts) any suitable devices may be used, as

pump P driven by electric motor M, the pump P draw-

ing through pipe p from the reservoir 33 and discharg-
ing through pipe p’ to water nozzle 10.

In my apparatus, I find it desirable to keep the speed
of pump driving shaft p? much lower than the speed oi
the motor shaft m. Shaft p?is provided with a fixed
gear p?, and with a loose gear having a common hub P4,

the gear p® being between the fixed gear p° and the.

other gear p®. Motor-shaft m has a fixed gear m” which
meshes with gear p® and is one-half the diameter of that
gear. Shaft m also has a gear, on a common hub m’
which is loose on the shaft m. Gear m?® meshes with
gear p° and is twice the diameter thereof. Gear mn?
meshes with gear p® and is one-half the diameter there-
of. The gears are preferably spiral gears, as shown, to
The three large gears p3, p® and m?

are of equal diameters, as are the three smaller gears s, -

m’ and m?t.  Of course the diameters may be varied, as
desired. The foregoing is a very simple and practical
reducing gear-coupling. Any other suitable device
may be used for coupling the motor M and pump FP.
The fixed gears above mentioned are held in place by
keys 2, while the water-wheel and the fan on shaft 3
are held in place by fasteners y.

The effects produced by my new apparatus will be

various, depending on the temperature of the air and

its dryness or humidity, and depending also on the
temperature of the liquid medium. Consequently, my
apparatus may be used either to dry or to moisten the
air. In all cases, carbonic acid gas, dust and other 1m-

purities in the air will be largely removed therefrom by

the passage of the impure air in contact with the water

or liquid medium which will absorb or modify theim-

purlties. -

The concentric cylinders are herein called *‘air-
modifying plates’’, because, in every mode of use,
impurities in the air will be largely absorbed by the
liquid medium,—whether water, brine, or otherwise,—
and the character of the air so changed that the air
may be said to be modified. The liquid medium
may be medicated, if desired. .

The described form of every constituent part of
my apparatus may be changed, if desired, without
departure from my invention. In the present form
of my invention, the liquid medium under pressure
constitutes the force which rotates the shaft 8 and
parts -carried thereby, and in passing through the
regenerator (of any suitable construction) cools, dries or
humidifies the air, depending on relative tempera-
tures of the air and liquid medium.

If desired, in some cases, the liquid jet nozzle 10

may be connected directly with a water main, for

|

prévent the ¢
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example, in which case the source of the liquid 1s
exterior to and independent of the apparatus con-
structionally considered. The bolt 21 clamps the
frame 19 to which casing 1 is secured on the frame 23
and also holds the frame in place in the water pan.

It is to be observed that air is ejected from the appa-
ratus through the space between flanges 24 and 28, that
is—through the air discharge space 27 in a horizontal d1-
rection. If the discharged alr passed immediately up-
wardly outside of the outer casing 1, then the apparatus
would constantly draw in, directly, the air discharged,
and the suction of the fan would have but Iittle etfect
on air at a distance from the top of the machine.

70

70

By discharging the air laterally from the machine, so .

that it will not form a direct, upward current around
the outer casing and back into the machine immedi-
ately, the purified air discharged mingles, to a greater
extent, with air in the room, and travels outwardly into
the room to a greater distance, so that the effectiveness
of the machine is greatly increased.

By entering the discharge end 11, of the water-wheel
casing 5, within the cup-shaped distributer 12, all the

water descending from the water-wheel casing is dis-

charged directly into the cup-shaped, perforated dis-
tributer 12. The interior diameter of the upper por-
tion of the distributer 12 is somewhat larger than the in-

80

89

90

terior diameter of the thereby encircled discharge end

11 of the water-wheel casing, so that there is a slight

space open to the air between the laterally opposed
walls of the water-wheel casing and distributer. 'This

permits air pressure within the distributer, and pre-

vents the formation of a vacuum, which might other-
wise be formed within the distributer, and restrict or
ffective flow of the water through the per-
forations of the distributer. |

It is of practical importance to connect my apparatus
with a pump which draws from a liquid-containing
tank, and then forces the water into the -cooling and

purifying apparatus which then returns the liquid back

into the tank so that the same liquid can be used over
and over again; but, of course, my apparatus may be
connected with a water main, or the like, if desired,
and the liquid which is used to impel the water wheel
be thrown away, or returned into the main.

The air-modifying cylinders, or plates, on which the
liquid trickles down in film form, may be of any de-
sired shape, and all the constructional parts of my ap-
paratus may be changed in form without departure
from my invention.

The concentric, cylindrical baffie-plates, or air-modi-
fying plates, as I prefer to call them, are of sheet metal,
whereby I am able to use a great niumber of them, and
so secure a maximum area of surface for contact of the
liquid and air; and also thus obtain a construction
which does not shrink, warp, or absorb the liquid or
foreign matter, and which makes it possible to use a
maximum number of cylinders with inter-spaces which

are always straight and unobstructed, whereby the con-

stant and regular flow of both liquid and air are secured;
and, moreover, a construction which is convenient and

cheap. It ishighly important to keep the inter-spaces

between the cylinder unobstructed, and they should
consequently be made of sheet metal, or some other
non-absorbent material, for if they were made of ab-
sorptive material, they would shrink or warp, 1n the
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ried into the tank by the returning water.
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latter case possﬂ)ly obstluctmn' the interspaces.
thermore, 1f the cylinders were of wood, or other ab-
sorptive material, they would speedily becpme foul by
absorbing 1mpurities drawn in with the air, and thus
reduce or prevent that purification of the air which it is
one of the main objects of my invention to effect. I

“have found, in practice, that in the use in a saloon, of

an apparatus like that illustrated in the drawings, the
water tank sometimes shows the presence of nicotin,
grease and flies drawn in from the outside air, and cai-
It is, there-
fore, obvious that for the special purposes for which my
apparatus is designed, the cylinders should be made of
some non-absorptive material. By the use of sheet
metal, I am able to use very thin cylinders, and thus
secure a very perfect control of the air by means of the
fan. Relatively thick cylinders would increase the air
“cut oft”’ required of the fan, and 1mpede that continu-

ous, outward expulsion of air from the apparatus, which

is desirable in practice by dnmmshmﬂ' thre volume of
alr expelled. | | |
It is of practical importance, in order to enable the
fan to maintain a constant and full current through the
interspaces,—in effect, through the machine ,—that the
alr-fan have a plumhty of blades in each of its four
quarters, so that the air may be kept in constant cur-

rent at all points of the interspaces; and also in order

to secure this result, that the blades of the fan be in
close proximity to the ends of the cylinders, for whether
the machine be used for coolmg or for humldlfymn* air,

it is important that the air be expelled in uniform a,nd"

constant quantity, and in as large volume as possible to
produce an equable atmospheric condition in the room.
This is of great importance in the humidification of
mills, and of importance always. It is well known that
alr 18 difficult to control and direct in systems compris-
ing air-fans, and the problem which I essay is to secure
a constant, free and voluminous discharee of air which
has been treated by direct contact with liquid in such
wise to effect 2 maximum chanﬂe within the limits of

the machine, in the air dlSCh‘Llﬂ'ed By placing the
blades of the fan close to the ends of the cylinders, they.

%ct in their most effective manner, and heing numerous

1n each quarter of the fan; the mtatmg fan is constantly
moving the air in every interspace when the machine:

18 1n opemtmn The vertical interspaces between the
cylinders are, on the whole, the best form of air rL.nd
water passages known to me.

It is very important in practice that the alr modify-
ing plates, 13, should be concentric, with their ends
as close as is practical to the blades of the air- fzm 1. OF-
der that the rotation of the fan shall not “eut off”

‘the air currents which it sucks Lluough the 1nterspaces

between the cylinders. When a ‘“‘cut off” is pro-
duced, the fan itself, although pulling the air from the
interspaces, causes. back currents by forcing some
quantity of the air against the sides of the blades; I
have found in practice that if the air-fan is used to
suck air from a plurality of air-passages, which are not
formed from substantially concentric plates with Inter-
spaces between them, the fan itself produces antago-
nistic effects; viz —one, the proper movement of the
alr 1s 1nt e11eled with by what I call the ““cut-off”

air which it moves back into the inter spaces from

Fur-

effectiveness.

‘novel result.

ac-
tion, that is,—by the fan driving some “portion of the

which the air is moved,—(producing noise which is
objectionable) and also very seriously interfering with

the velocity of the pasmge of the air through Lhe appa-

I ELLuS

I cannot put too much mehasm upon the practical
importance of moving the air through the apparatus
with maximum velocity, for the whole practical success
of this kind of apparatus d(,pends upon continuously
passing the large volume of air contained in the room
through the machine with great velocity, in order to
keep up the air-modifying action with continuous
The air-modifying cylinders are imper-
forate so as, throughout their entire length, to separate
the air into a plurality of concentric and independent
currents and also to separate the fluid into a plurality
of conceniric and independent films.
should be about three-eighths of an inch or less apurt,
experience having shown that if they are much further
apart the air passed through the interspaces may oc-

msmnally have a core or stratum (of air) which is of

»

daff

erent temperature th.m the outel quwm of the air-

~currents.

In the apparatus above described, the water gravi-

tates through spaces between the cylinders until its

exit from such spaces into the space below the lower
ends of the cylinders and within outer casing 1. The
pull of the air-fan on the air in said spaces aids gravity
in effecting the downward flow of the water, and so
mcreases the rapidity with which the water travels
through the machine. The operation of the apparatus
in this respect facilitates the passage through it of air
and water (or other fluid) and thus sccures a Very
rapid, effective operation of the machine. Too much
emphasis cannot be placed on the rapidity with which
water and air are passed through the machine both for
air-cooling and humidifying purposes. When the
water comes into the space below the cylinders, it is
%crltated and mixed with the air by rotation of the-air-
fan, being there given a swirling or rotary movement
within the lower part of casing 1 on which it is thrown
by centrifugal force from the fan. The air is here
driven through a considerable mass of water and thor-

| oughly washed, the impurities in the air being carried
‘away by the water and the air cooled or moistened ac-

cording to conditions of air and water. In this lower
space, it is to be noted that the water is not a mere
Spray but a mass in agitation,—a volume of thor-
oughly mixed air and water,—and this is a wholly
To merely spray the water into the air
at this point would very greatly diminish the effi-
ciency of the machine, and hence I consider the for-
mation of a substantial body of mixed air and water, at
some point, during the passage of both through the ma-
chine,—which mixed body is a rapidly traveling and
1*eplemshlnﬂ* one,— a Very important feature of my in-

vention.

In accordance with this 1nvent1011 the air and liguid
move through the interspaces between the cylindrical,
air-modifying plates, in one and the same direction:
and this direction is preferably from the upper end of
the apparatus downwardly. If the air and llquld
moved through the apparatus in directions one oppo-
site to the other, thé cffectiveness of the ‘Lppqmtus
would be frmatly diminished if not practically pre-

vented, and the liquid would be spattered outwardly

The cylinders
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from the machine. To prevent outward spattering,
the air-modifying plates, whatever be their iorm,
whether cylindrical or Otherwis_e, terminate between
the upper and lower ends of the outer casing .so that
neither the distributer nor the fan can hwl the liquid
outwardly. In other words, the distributer is some dis-
tance below the upper end of the casing and the air fan
is above the lower end of the casing so that both are
within the casing. The air deflector of the approximate
shape of a truncated cone, that is between the fan and
the bottom of the pan, also prevents, to an extent, the
air set in motion by the fan from striking vertically

against any.liquid that there may be in the pan. This

truncated cone-like air-deflector 30 and the air-deflec-
tor 29 being separated to form the passage 31 so that
liquid in the pan readily flows out of the pan, codper-
ate not only to deflect the air upwardly and outwardly
from the pan but also to prevent the air set in swirling
motion by the fan from whirling the water outwardly
out of the pan. The annular interspaces between the
cylinders permit the fan to suck or draw the anr there-
through without setting up antagonistic reverse cur-
rents; and consequently the fan operates to continu-
ously draw the air downwardly through the Inter-
spaces without any cut-off of the downwardly-moving
air-currents as already herein refetred to.

What I claim 1s:
. 1. In apparatus for modifying air, the combination of
an outer casing: a shaft within the casing; means for

rotating said shaft by the force of a liquid jet; a sprin-

kler on said shaft; within the casing, a vertically mounted
series of concentric, open-ended imperforate cylinders with
spaces between them, and upon which the sprinkler dis-
charges; a fan Delow the cylinders; a lateral air-escape
from the ecaging; a source of liquid supply; means for
conveying the liquid from said source to the means for
rotating said shaft; and means for operating the means
for conveying said liguid and means between the fan and

the pan for preventing air set in motion Ly the fan from |

spattering liquid outwardly from the pan and for de-
flecting the air ontwardly from the apparatus.

2. 'In apparatus for treating air, the combination of a
liquid-distributing mechanism ; an air-current separator ;
an air-moving fan; a liquid inlet; an air inlet; a liquid
escape ; an air escape; a pump; a motor; and a gear-
coupling connecting the pump and motor, the air-current
separator comprising a series of open-ended concentric
cylinders which separate the air passing through the ma-
chine into a series of independent concentric cylindrical
air currents, and also separate the liquid passing through
the machine into a series of concentric independent films,
the cylinders being spaced apart to form unobstruected
eylindrical interspaces and means between the fan and the
pan for preventing air set in motion by the fan from spat-
tering liquid outwardly from the pan and for deflecting
the air outwardly from the apparatus. | -

2 The combination of the outer casing, open at both
ends, with a water-wheel casing; a water-wheel ; a dis-
tributer; a shaft on which the water-wheel and dis-
tributer are mounted ; a series of vertical concentric cylin-
ders: a fan on the shaft; an outwardly extending flange
at the lower end of said casing; a pan below the lower
end of the outer casing, and projecting beyond the lower
end of the casing: an upwardly-inclined flange below said
flange at the lower end of said casing, said cylinders being

open-cnded and spaced apart to form Interspaces in each

of whiceh a cylindrical currvent of air is in contact with a
cylindrical current of liguid and means between the fan
and the pan for preventing air set in motion by the fan
from spattering liguid outwardly from the pan and for
deflecting the air outwardly from the apparatus,

4. The combination of a vertical, outer casing, open at
bhoth ends to the air, means at its upper portion for sup-
porting a water-wheel casing thereat; a water-wheel cas-

+ —
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\ ing having an inlet for admission of a current to drive the

water-wheel, and having a discharge port; a main shaft
operatively mounted within the outer casing, and partially
within the water-whee. casing; a water-wheel within its
casing and fast on said shaft; a cup-shaped liquid dis-
tributer on said shaft, below the water-wheel casing; the
discharge of the latter opening into the cup-shaped dis*
tributer ; a’ series of vertically mounted cylinders below
the distributer which distributes on the upper ends of and

between the cylinders; a suction-fan fast on said shaft,

below the Dhottom ends of said cylinders and shaped to
draw air through the open, upper end of the outer casing,
over liguid on said eylinders, and to force the air out of
the lower end of the outer casing, substantially horizon-
tally therefrom; and a pan, open at its top, and mounted
at a distance below the bottom end of the outer casing,

and projecting beyond the same, said cylinders being con-

centric and having between them interspaces in which
concentric, contacting currents of air and liquid are
formed and means between the fan and the pan for pre-
venting air set in motion by the fan from spattering
liguid outwardly from the pan and for deflecting the air
outwardly from the apparatus.

5. The combination of a water-wheel casing having in-

terior, downwardly and inwardly sloping sides and a cen-
tral, vertical outlet section, with a shaft passing vertically

and downwardly through the ecasing and having, within

the casing, a water-wheel fixed on it; an open ended, ver-
tical, outer casing; an open frame at its upper end in
which the wheel-casing is mounted; a cup-shaped dis-
tributer on the shaft, the open upper end of the dis-
tributer inclosing the outlet section and the opposed walls
of said upper end of the cup and outlet section being
spaced apart to form an air-vent for the distributer; a se-
ries of vertical, concentric open-ended cylinders within said
outer casing; an air-fan fast on said shaft at the under
end of the cylinders; a pan below the fan; the lower end
of the outer casing being removed from the pan to form an
air-escape passage; and said cylinders operating to form
a series of concentric films of liquid and a series of con-
centric currents of air, each contacting with a liquid film
and means between the fan and the pan for preventing air
set in motion Ly the fan from spattering liquid outwardly
from the pan and for deflecting the air outwardly {rom the
apparatus.

6. In air-modifying apparatus, the combination of an
outer casing; an air-fan; a motor-wheel; a shaft on
which the fan and wheel arve each fast; and, betwcen the
fan and wheel a rotary distributer and a scries of open-
ended, vertical, concentric cylinders with unobstructed
interspaces between them for unobstructed passage there-
through of a series of contacting films of liquid and cur-
rents of air, the cylinders dividing the air which enters
the machine into a series of cylindrieal, concentric and
independent air currents, and the fan moving sald cur-
rents without cut-off thereof and means between the fan
and the pan for preventing air set in motion by the fan
from spattering liquid outwardly from the pan and for
deflecting the air outwardly from the apparatus.

7. In air-modifying apparatus, the combination of a cas-
ing: an air-fan therein; means for operating the fan;
and means for discharging water in mass on said fan; the
fan giving the air and water a whirling movement within
said casing a series of concentric vertical cylinders of va-
rying diameters; and an air-deflecting device below the
fan.

8. In air-modifying apparatus, the combination of a cas-
ing: an air-fan therein; means for operating the fan;
and means for discharging water in mass on said fan; the
fan giving the air and water a whirling movement within

said casing and throwing the water centrifugally against

the caging a series of concentric vertical cylinders of vary-

‘ing diameters; and an air-deflecting device below the fan.

9. In air-modifying apparatus, the combination of a cas-
ing ; an air-fan therein; means for operating the fan;
and means for discharging water in mass on said fan; the
fan giving the air- and water a whirling movement within
said -casing and throwing the water centrifugally against
the casing: a water-pan below the fan; a water-escape
therefor; and an air-escape below the lower end of the
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casing a series of concentric vertical cylmder of varying
diameters ; ; and an alr-deﬂectmg device below the fan.

10. In air-modifying apparatus, the combination of 2
casing; an air-fan therein; means above the ajr-fan for
directing water in volumhe upon the fan; an air-escape be-
low the casing; and means for catching the water, below
the fan a series of concentric vertical cylinders of varying
diameters; and an air-deflecting device helow the fan.

11. In air-modifying apparatus, the combination of a
casing ; an air-fan within the same; and means for dis-
charging a fluid in mass on said fan a series of concentric
vertical cylinders of wvarying diameters: and an air-de-
flecting device below the fan. - |

12, In air-modifying apparatus, the combination of a

casing ; a cylinder within the casing; and an air-fan
within the casing; the casing and cylinder being arranged

with a space between them for passage of air and water:
and the fan being below said space a series of concentric

vertical cylinders of varying diameters;
flecting device below the fan. - |
- 13, The combination of a ecasing; an air-fan therein:

and means for discharging water. m mass into the space
occupied by the fan within the casing a series of concen-
tric vertical cylinders of varying diameters : ; and an aijr-
deflecting device below the fan. - ‘

and an air-de-

thereof.

14. The combination of an outer casing; a therein-con-
- tained water distributer;

a therein-contained air-fan; a
series of air-modifying plates within the casing, and be-
tween the distributer and the fan; a pan; air-deflecting
means between the pan and the fan; means for rotating
the fan; and means for supplying a liquid to said dis-
tributer ; the opposite ends of said outer casing being open
and the upper end of the casing extending above the dis-
tributer and the lower end of the outer eac;mfr extending

below the fan.

15, In air-modifying apparatus the combination of an
outer casing with a therein-contained air-fan; means for
operating the air-fan; a pan below the lower end of the
cagsing and of larger cross-sectional area than the cross-
sectional area of said casing; air-deflecting means be-
tween the fan and the pan; air modifying plates within
the casing above the fan and a liquid distributer above
said plates, within the cmmﬂ' and below the upper end

In testimony whereof I affix my signature in presence of

two witnesses, : __
FREDERICK WIITE,

Witnesses : |
ILDWARD S, BrACH,
M. I&. COVENEY.
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