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No. 779,414.

UNITED STATES

Patented January 10, 1905.

PATENT OFFICE.

SAMUEL CLELAND DAVIDSON, OF BELFAST, IRELAND.

APPARATUS FOR COOLING AIR.

SPECIFICATION forming part of Letters Patent No. 779,414, dated January 10, 19095.
Application filed April 28,1904, Serial No, 205,435,

To all whom it may concerm:

Be it known that I, SAMUEL CLELAND DA~
vIDSON, a subject of the King of (Great Britain

and Treland, and a resident of Belfast, Ireland,

haveinvented certain new and useful Improve-
ments in or Relating to Apparatus for Cooling
Air, of which the following is a specification.

This invention relates to apparatus for cool-
ing air of that type where the air to be cooled
is passed through damp foraminous material,
whereby it causes evaporation of the moisture

contained in the foraminous material, which

evaporation extracts an equivalent of heat
from the air, and consequently cools it to this
extent.

According to thisinvention I provide a fan
mounted and rotating within a drum or cas-
ing covered with foraminous wetted material
through which the air to be cooled is forced
by the fan within. T '

The fan and the drum of
foraminous material (hereinafter called the
““ foraminous” drum) are both rotated, the
drum rotating at a much lower speed than the
fan, and it is or may be driven from the fan-
spindle through the medium of a connection ot
Jexible material disposed between the fan-
spindle and the driving-spindle of the forami-
nous drum, the ends of which spindles are
in alinement, the said flexible material serv-
ing to minimize loss of power and lessen the
necessity for accurate fitting ot the said spin-
dles the one in regard to the other. Ior the
purpose of maintaining the foraminous ma-
terial in a suitably moist state the forami-
nous drum rotates with its lower portion dip-
ping into a bath of water. which water 1s main-
tained at such alevel within the drum that 1t
causes a contraction in the even continuity of
the cvlindrical space between the drum and
the fan within, thereby preventing the cir-
cumferential rotation of the air in such cylin-
drical space under the action of the fan and
causing the fan to effectually discharge the
air through the foraminous material of the
drum. o

I will describe one form of my invention in
reference to the accompanying drawings,
whereln—

Figure 1 is a cross-sectional elevation; Fig.

o

2, a side elevation looking on inlet-opening to
center of fan. Fig. 3 1s a plan with top cover
of the inclosing or tank casing removed. Iig.
4 shows in side elevation an alternative con-
struction of water-reservoir and feeding de-
vice. |

Referring now to Figs. 1, 2, and 3, A 1s a
tan of the type I preferably employ, which
fan rotates inside an inclosing casing (+, (here-
inafter called the ‘‘tank-chamber,”) which isso
constructed that its base acts as a water-tank
¥, Around the fan A and concentric there-
with is a drum-like eylinder D, forming the
toraminous-drum. The circumference of this
drum is constructed asan open framing,around
which is stretched and attached any suitable
material D’ of a foraminous nature, and of
sufficiently open structure to permit the pas-
sage of air through same. The foraminous
drum D is of sufficiently’larger diameter than
the circumference of the fan A to provide a cy-
lindrical space I between the circumference
of the fan and that of the forminous material
A’ forming the outer circumference of the
drum 7. The lower part of the foraminous
drum D dips down into the water contained
in the tank G’ and revolves through it slowly,
whereby the whole surface of the foraminous
drum is continuously kept moist, and the cir-
cumference of the fan A revolves sufficiently
clear of the surface of the water not to touch
came. Where the foraminous drum D dips
into the water the cyvlindrical space I between
the fan and the inner surface of the drum is
contracted. as at I, owing to the surface of
the water in the tank G’ forming a chord to
the immersed portion of the circumference ot
the drum D. which contraction prevents the
air discharged from the fan rotating freely
around the cylindrical space I between the
tan and the foraminous drum, whereby pres-
sure is set up in the air within the said eylin-
drical space, which pressure forces it through
the foraminous material into the air-space be-
tween the drum and the inner sides of the
tank-chamber G’. Theair in passing through
said foraminous material at a high velocity
comes Into intimate contact with the moisture
held therein, and in addition to the evapora-
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tion which it effects it also mechanically dis-

engages and projects some of the moisture |

outward as a mist-like spray, which striking
against the inner sides of the tank-chamber
(r keeps same wetted, so that they form ad-
ditional evaporating-surfaces for the air to
pass over after coming through the forami-
nous material around the drum itself, which
surfaces may be further increased by ribbing
the inner surfaces of the sides of tank-cham-
ber ( or by hanging in front of said sides
wire gauze, netting, or other foraminous ma-
terial. The last - mentioned modification is
not 1llustrated. The air escapes from said
tank-casing through a short vertical pipe W
at a reduced temperature equivalent to the
amount of evaporation it has effected. The
said foraminous drum D is rotated by means
of a worm and worm-wheel gear-train driven
by the fan-spindle C, and the terminal wheel
of sald gear-train consists of a toothed pin-
1on N, which engages a toothed wheel M. con-
centrically mounted upon and of less diame-
ter than the foraminous drum D, which drum
1s provided with projecting rims Q Q. on
which 1t revolves and which are carried and

gulded in grooved pulleys R R upon spindles

> S, passing through the said tank-chamber
(r and supported from the walls thereof.
This gear-train is so arranged as to give the
toraminous drum D only about two revolu-
tions per minute or other such slow speed as
may be deemed desirable. The gear-train, as
shown in the drawings, consists of a worm I
on the primary or driving spindle H. Lisa
second worm-spindle, carrying the worm-
wheel K" and also another worm, I{?, the lat-
ter driving another worm-wheel, O, which is
mounted on the same spindle P as the before-
mentioned pinion N, which drives the toothed
wheel M on the foraminous drum D.

The spindle C, on which the fan A is mount-
ed, is preferably an extension of the spindle
of an electric motor B, and as it is of much
1mportance when the apparatus is of smallest
sizes and very small motors are employed that

“there shall be no waste of power in transmit-

ting motion from the end of the motor and
fan-spindle C to that of the first spindle H ot
the gear-train, owing to the existence of any
slight inaccuracy of fitting whereby the spin-
dles might not be exactly in true alinement
with one another, and as the power required
tor driving the gear-train is very minute I
employ a flexible connection J between said
two spindles C and H, which consists merely
of an india-rubber tube fitting tightly upon
the adjacent ends of each spindle. If neces-
sary, a small quantity of rubber solution may
be applied to the ends of the spindles betore
the ends of said rubber tube J are stretched
over them, forming an amply strong connec-
tion for the purposes required.

1t 1s to be understood that other forms of

65 flexible connection may be employed; but the

779,414

above 1s specially simple and useful for the
purpose.

In order to keep the water at a uniform
height within the tank-casing G, a ball-cock
may be employed in the tank of the lareest
sizes of the apparatus:; but for the medium
sizes I may employ a water-supply reservoir,
such asshown at Y, supplying the water to the
tank-base G’ on the bird-fountain principle
or on the principle of the tallow-cups used on
steam-engine cylinders. The said reservoir
may have a funnel Y’ on the top and a tap Y*
on the intermediate connecting-pipe and a
pipe Y°, with a tap in it leading from the base
of the reservoir into an open-topped cup or
basin Z, on the outer side of the tank-casing
(" and so connected with the tank-base ' that
the water-level in the tank corresponds with
that in the cup Z and is openly visible there-
in. The lower end of the base-pipe Y? from
the reservoir Y should merely dip into the wa-

ter in the cup Z and terminate just at the level:

at which it 1s desired to maintain the water-
level in the tank. When filling the reservoir,
the tap on the base-pipe Y®is closed and that
between the funnel Y’ and the reservoir open,
and when the reservoir isfilled the funnel-tap
1s closed and that on the base-pipe opened,
whereupon if the water in the cup and tank
has fallen below the proper level the lower
end of the base-pine Y? will be uncovered and
alr will pass up into the reservoir, which will
allow water to fall therefrom into the cup un-
t1l the water-level in the tank G’ and cup 7% is
raised to the required point and the end of the
reservolr base-pipe Y°is covered, which by
preventing any more air ascending into the
reservolr prevents any more water coming out
of 1t until the water-level in the cup again de-
scends sufficiently to uncover the end of the
pipe Y® and let a further quantity of .air up
again Into the reservoir through the pipe.
For the smallest sizes of the apparatus, how-

ever, 1 preferably make said reservoir Y of

the form shown in Fig. 4, where said reser-
volr 1s closed entirely on top and has two base-
pipes Y' Y’ led into the bottom end, one of
which, Y?, is somewhat longer than the other.
In this form to fill the reservoir Y it is un-
hooked from the side of the tank-chamber (+
and turned upside down, and said longer pipe
Y® is sufficiently bell-mouthed, as at Y, to fa-
cilitate pouring of water into the reservoir
therethrough. Thereservoirtherefore iscas-
1ly filled as the air escapes throueh the short
second pipe Y'. When full, the reservoir is
inverted and placed in position with both base-
pipes Y' Y’immersed in the water in the tank-
cup. Theendoftheshort pipe Y*regulatesthe
water-levelin the tank; for so soon as the level
falls below same air passes up into the reser-
volir through the short pipe Y* and an equiv-
alent volume of water flows down the long
pipe Y’ until the water-level in the cup rises
sufficiently to water-seal the end of the short
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pipe Y* and prevent any more air ascending |

into the reservoilr, which stops any further
outflow of water from it.

The use of an automatic means for limiting

the quantity of water admitted to the tank en-
ables me to make the machines of quite small
size with very high evaporating power, not-
withstanding the fact that with such machines
the water-level necessarily falls quite rapidly.
With myimproved apparatus the water 1s ad-
mitted only so fast as it is evaporated. Con-
scquently there is no need of any means for
drawing off the water from the tanlk.

What I claim as my invention, and desire to
secure by Letters Patent, 1s—

1. In apparatus for coolmg alr, the combi-
nation with adrum the circumference of which
consists of wetted foraminous material, of a
fan mounted within said drum rotating inde-
pendently of said drumand foreing air through
the wetted foraminous material thereon.

9. In apparatus for cooling air, the combi-
nation of a rotary drum the circumference ot
which consists of wetted foraminous material,
a, Tan-shaft, a fan mounted on said shaft with-
in said foraminous drum and forcing air
through the wetted foraminous material there-
of, a driving connection between the rotary
drum and the fan-shaft, and gearing for re-
ducing the speed of the rotating drum.

3. In apparatus for cooling air, the combi-
nation of a drum the circumference of which
consists of wetted foraminous material, a fan
mounted within sald drum and forcing air
through the wetted foraminous material there-
of, a shaft carrying said fan, a shatt for driv-
ing the drum and disposed in alinement with
the fan-shaft, a flexible coupling joining the
adjacent ends of the fan-shaft and the drum-
drivine shaft, and speed-reducing gear be-
tween the driving-shaft and the drum.

4. In apparatus for cooling air, the combi-
nation of a drum, the circumference of which
consists of wetted foraminous material, a fan
mounted within said drum and forcing air
through the wetted foraminous material there-
of, a shaft carrying said fan, a shaft for driv-
ing the drum and disposed in alinement with
the fan-shaft, and an elastic sleeve coupling
the adjacent ends of the fan-shaft and the pri-
mary spindle of the drum-driving mechanism,
and speed-reducing gear between the drwmcr-
spindle and the drum.

5. In apparatus for cooling air, the combi-
nation of a drum the circumference of which
consists of wetted foraminous material, a fan
mounted within said drum and forcing alr
therethrough, a tank-chamber inclosing said
drum and fan and having an inlet to the eye
of the fan for admitting air thereto, and an
outlet-opening for efflux -of the cooled air

therefrom, means for driving the fan, means
for driving the drum from the fan-driving
shaft at a reduced speed, a tank in the base ot
said tank-chamber and containing water into

&3

which the foraminous material constituting
the circumference of the drum dips.
6. In apparatus for cooling air, the combi-

nation of a drum the circumference of which

consists of wetted foraminous material, a fan
mounted within said drum and foreing air
therethrough, a tank-chamber inclosing said
drum and fan and having an mnlet to the eye
of the fan for admitting air thereto, and an
outlet-opening for efluxof the air therefrom,
a tank in the base of said tank-chamber con-
tainine water into which the foraminous ma-
terial of the drum dips as the drum rotates,
means for driving the fan, means for driving
the drum from the fan-shaft at a reduced
speed, projecting rims upon the drum, groovec
wheels disposed around the drum so as to sup-
port and guide thesame by the projecting rims
thereon, spindles carrying sald wheelf; and
mounted in the tank-chamber.

7. In apparatus for cooling air, the combi-
nation of a drum the circumference of which
consists of wetted foraminous material, a fan
mounted within sald drum and forcing air
therethrough, a tank-chamber inclosing the

said drum and fan and having an inlet to the

eye of the fan for mdmlttu‘w air thereto and
an outlet-opening for ef
from, a tank in the base of said tank-cham-
ber containing water into which the forami-
nous material upon the drom dipsasthedrum
rotates, means operating on the bird-fountain
principle for feeding and maintaining a con-
stant level of water in said tank, means for
driving the fan, means for driving the drum
from the fan-driving shaft atareduced speed.
3. In apparatus for cooling air, the combi-
nation of a drum the circumference of which
consists of foraminous material, a fan mount-
ed within said drum and forecing air there-
through, a tank-chamber 11101081110 sald drum
and fan and having an inlet to the eve ol the
fan for admitting air thereto, and an outlet-
opening for efflux of air therefrom, a tank in
the base of said tank-chamber containing water

into which the foraminous material of thedrum -

dips as the drum rotates, means operating on
the bird-fountamn prmmple for feeding “and
maintaining a constant level of water in sald
tank, means for driving the drum from the
fan-spindle at areduced Speech projecting rims
upon the drum, grooved wheels disposed
around the drum so as to support and guide
the same by said projecting rims, spmdles car-
rving said wheels and mounted in the tanlk-
casing. .

9. In apparatus tfor cooling air, the combi-
nation of a drum the circumference of which
consists of wetted foraminous material, a fan
mounted withinsaid drum, rotating independ-
ently of said drum and forecing air through the
wetted foraminous material thereot, means for
rotating the said fan and said drum, a tank
containing water into which the foraminous
material constituting the circumference of the

lux of the air there-
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drum dips, and means operating on the bird-
fountain principle for teeding and maintain-
ing a constant level of water in said tank.
10. Inapparatus for cooling air, the combi-
nation of a drum the circumference of which
consists of wetted foraminous material, a fan
mounted within said drum and forcing air
through the wetted foraminousmaterial there-
of, a Slntt carrying said fan, a gear-train for
drivingsaid drum the primarys pmdle of which
1S dlsposed 1n alinement with the fan-shaft, an
elastic sleeve coupling the adjacent ends of the
fan-shaft and the drum-driving spindle, speed.-
reducing gear between the dr 1V1n,9,-splndle ancl
the drum.} a tank contalning water into which
the foraminous material constltutmo the cir-
cumterence of the drum dips, means operating
on the bird-fountain principle for feeding and

malntaining a constant level of water in said

tanlk.
11. The combination with apparatus for

cooling air wherein a drum covered with wet- -

ted fo;t aminous material around its circumfer-
ence 1s rotated and dips into a tank of water,
and a fan inclosed within and rotating inde-
pendently of the said drum forces air th ough
the wetted foraminous material thereof, of an
open cup In connection with the tank, a reser-
voir detachably fitted to the apparatus above
said cup, two pipes of unequal Jlength depend-
ing from said reservoir into the liquid in said
cup, the shorter pipe terminating at or about
the level of liquid to be maintained in the cup
ancd tank, a funnel at the end of the loncer
pipe for filling said reservoir when detached
anc iverted.

12. In apparatus for cooling air, the combi-
nation of a drum the circumterence of which
conslists of wetted foraminous material, a fan
mounted within said drum and forcing air
therethrough, a tank-chamber lllCIOSIHU salcl
drum and fan and having an inlet to the eye
of the fan for ::'LdH]lLtlHO alr thereto and an
outlet for the efflux of cooled alr therefrom,
a shatt carrying and driving said fan, a gear-
Tmary spin-
dle of which is dl%posed in alinement with the
tan-shaft, a flexible or an elastic sleeve coup-
ling the adjacent ends of the fan-shaft and said
primary spindle of the drum-driving speed-
reducing gear between the dtwmg—shatt and

the drum, a tank in the base of said tank-cham-
ber and containing water into which the fo-

779,414

raminous material constituting the circum-
ference of the drum dips.

13. In apparatus for cooling air the combi-
nation of a drum the circumference of which
consists of wetted foraminous material, a fan
mounted within said drum and forcing air
therethrough, a tank-chamber 1110[0%1110 said
drum and fan and havinge an inlet to the eye
of the fan for admitting air thereto, and an out-
let-opening for efflux of air Lhueilom a tank
in the base of said tank-chamber containing
water into which the foraminous material of
the drum dips as the drum rotates, a shaft car-
rying and driving said fan, a gear-train for
driving the drum the primary spmdle of which
1S dlsposed 1in alinement with the fan-shaft, a
flexible or an elastic sleeve coupling the ad-
jacent ends of the fan-shaft and said primary
spindle of the drum-driving speed-reducing
oear between the drwmc)-shatt and the drum,
projecting rims upon the dr um, grooved wheels
disposed around the drum so as to support and
guide the same, spindles carrying said pulleys
or wheels and mounted in the tank- -CASINg.

14. In apparatus for cooling alr, the combi-
nation of a drum the circumference of which
consists of wetted foraminous material, a fan
mounted within said drum and forecing air
therethrough, a tank-chamber 1110]0811’1“ the
sald drum and fan and having dn inlet to the
eye of the fan for adxmttmg alr thereto and
an outlet-opening for efffux of air therefromn,
a tank 1n the base of said tank-chamber con-
taining water into which the foraminous ma-
terial upon the drum dips as the drum rotates,
means operating on the bird-fountain prin-
ciple for feecding and maintaining a constant
level of water in said tank, a shaft carrying
and driving said fan, a gear-train for driving
the drum and the primary spindle of which is
disposed in alinement with the fan-shaft. a
flexible or an elastic sleeve coupling the ad-
jacent ends of the fan-shaft and the drum-
driving shaft, speed-reducing gear between
the driving-shaft and the drum.

In witness whercof I have hereunto signed
my name in the presence of two subscribinge
witnesses.

SAMUEL CLELAND DAVIDSON,
Witnesses: .
Harrorp Hueu MoNTGOMERY,
JOUN BoDur.
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