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(No specimens,)

To all whom ot may concern:

Be it known that I, WiLLiam P. RICE, of
Chicago, in the county of Cook and State of
Illinois, have invented a certain new and use-
ful Method of Treating Air to Cool and Mois-

ten the Same; and I do hereby declare that
the following is a full, clear, and exact de-

scription thereof, reference being had to the

accompanying drawings, and to the letters of |
reference marked thereon, which form a part

of this specification.

This invention relates to a novel process of |

regulating the state of the atmosphere in a

space or compartment with respect to its tem-

perature or temperature and humidity.
The invention consists in the matters here-

inafter set forth, and more particularly point- |

ed out in the appended claim.

In carrying out the novel process constitut-

ing my invention I proceed generally as fol-

lows: A suitable gas, such as air, is placed

oy —_
......

. o, T T

.............

under a considerable degree of comm ession,

and the temperature of the gas is theleby}

ratsed to an extent cOwe’spondinw to the
amount of compression.  The heat of com-

pression is thereafter 1emoved from the com-

pressed and heated gas by transference there-
of to a cooling medlum preferably a liquid,

into eontact or pwmmlty with which the gas
is passed. The compressed and cooled gas is

thereafter allowed to pass in small jets from
the space in which it is compressed to a space
having a relatively low or normal atmos-

pheric pressure and in the presence of atom-
ized liquid, such as water. The expansion of
the gas effects the atomizing operation, the
hquld for this purpose being delivered in
small qua,ntltles into the path of the expand-
ing gas as it issues from the jets, and is there-

by finely divided or atomized. A current of

alr is 1induced through the space in which |

such expansion and atomization take place
to-or through a place of use, as a room or

compartment, in which air is to be attemper- |

ated. The current of incoming air is forced
or drawn through said space and is cooled
through the 1eduet10n in temperature oceca-
smned by the evaporation of the finely-di-
vided particles of liquid as the same become
intermingled with or diffused through the in-
comingair. The expansionof the compressed

!

heat units from the water, and thereby to

some extent augments the cooling effect on

the induced current of air of the evapmatmn‘
process. 'The incoming air is thus not only
cooled, but takes up or absorbs the finely-di-
vided pmtwles of the 11qu1d thereby dam-
pening or moistening the air, the amount of
moisture taken up by the ineoming air de-
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pendinw upon its original humidity and upon
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I have shown in the drawings an a,pproved
form of apparatus for carrying out my novel
process, and said process will be more clearly
understood when explained in connection
with said drawings.

In said drawings, Figure 1 is a view, princi-
pally diagr ammatw in 1ts nature, of an appa-

ratus deswned to carry out my novel process.

Fig.21sa plf:LIl viewon line 2 2 of Kig, 1. Fig.
3 is a vertical section on line 3 3 of Fig. 1.
The apparatus herein shown is deswned
more especially for carrying out my process
to deliver cool and moistened air to a space

‘or compartment containing the malt-bedsin a
‘malt-house, the cool air being introduced

thetreto for the purpose of keepmcf the malt-
beds in a suitably cool state and the air be-

~ing;charged_qwith a given percenfage of mois-

ture to prevent the material becoming dry
during this stage of its treatment. It will be
clear, however, from a consideration of the
foregoing that my process may be adapted to

‘deliver cool and suitably-moistened air to

other compartments where the same may be

desired—as, for instance, it may be employed .

for cooling the atmoqnhere of living or work-
Ing rooms, pubhe halls, and other 111::9 places.

AS shown in said drawings, A designates
an air-compressor, which is operated from any
suitable source oJ? power and in which a gas,
such as air, is compressed to a suitable de-
gree of complessmn to produce the desired
'Teet In atomizing water. The compressor
herein illustrated is of the rotary type; but
1t 18 to be understood that any plefeued type
of compressor or pump may be employed as
distinguished from a blower, a device of the
latter kmd being inef icient to produce the
degree of pressure required. The discharge-
pipe A’ of said compressor delivers the com-

gas aﬂ‘amst atmospheric pressure abstracts | plesserl gas to a eoolmﬂr device B, which may
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be made of any preferred construction. As | by the temperature of said compartment is

herein shown, said cooling device consists of

a closed tank which 18 almost filled with wa-

ter and into the lower end of which below the
level of the water the pipe A’ enters. The
upper end of the tank above the water-level
therein constitutesa gas-space B’. Said tank
is provided near the upper end thereof with
a water-glass B*, by which thelevel of the wa-
ter 1n the tank may be ascertained, and said
glass will desirably be provided with a ther-
mometer to indicate the temperature of the
ligquid within the cooling-tank. The tank is
provided with a valved supply-pipe B*and a
valved discharge-pipe B°. Leading from the
gas-space 1n the top of the cooling-tank is a
valved pipe C, through which the compressed

‘gas after the heat of compression has been

removed therefrom is discharged. Said pipe
C is provided at its end with a plurality of
discharge-nozzles D, (shown in detailin Figs.
2 and 3,) said nozzles having restricted dis-
charge-orifices through which the compressed
gas escapes 1n minute jets. The compressed
gas 18 discharged through said nozzles against
water or other suitable ligquid, which is fed
into its path in small gquantities or drop by
drop, and the expanding gas acts to atomize
or finely subdivide the liquid, giving to the
atomized liquid the characteristics of a mist
or fog, the particles of which are so minute
as to float or remain suspended in the air as
distinguished from a finely-divided jet or
spray. Theexpanding gas by acting against

atmospheric pressure also operates to reduce

to some extent the temperature of the finely-
divided particles of liquid. A current of air
18 passed through the space in which said ex-
oxpansion and atomization take place. As
herein shown, said discharge-nozzles are lo-
cated in an inclosed air-shaft I, which com-
municates at one end with the space or com-
partment to be attemperated and atits other
end with the outer air, and air is drawn
through said shaft to the communicating
space or compartment by means of a suit-
ably-located fan. As before stated, the ap-
paratus herein illustrated is constructed to
supply cooled and moistened air to a malt-
ing -floor. In said drawings, G designates
themalt-room, having a perforated malt-floor

&', upon which the material to be malted is

placed. The upper end of the air-shaft F is
contracted toforma pipeorconduit I, which
passes through the ceiling of the room and is
provided with a flaring discharge end. The
space G* below the perforated floor of the
malt-room is closed, and said space is con-

- nected with an exha,ust fan H, by which the

6o

alr 18 withdrawn from said space and from
the malt-room, whereby a eirculation is in-
duced through the air-shaft and the room,
the air passing downwardly through the malt-

bed to keep the same suitably cooled and |

said air being exhausted by the exhaust-fan
H. In this manner the air in the compart-

-
L%

maintained aniform.
The atomizing and discharge -nozzles

a solid casting or shell, and each is provided
in its lower side with a downwardly and out-
wardly flaring recess d', at the apex or small
end of which is a hole through which the
compressed gas escapes. Said shell is pro-
! vided at 1ts upper end with a nipple d, adapt-
ed for connection with a branch pipe C', con-
nected with the compressed - gas - dISGhELI ge
| pipe C. d? designates a tube which 18 10-
cated within a passage in the shell extend-
ing from the nipple to the recess d' and con-
stitutes the gas-discharge orifice of the noz-
zle, said tube having serew-threaded engage-
ment with the shell. The shell of the nozzle
is also provided with a lateral nipple d? for
connection with a brd,neh e of a water-pipe
E, leading from any suitable source supply-
ing waterorlike liquid. d*designates a short
tube disposed at right angles to the tube d?
and located in a lateral passage extending
from the nipple d° to the contracted upper
end of the flaring recess ¢’ and having serew-
- threaded engagement with the shell. The
discharge ends of the tubes d? d* are located
in close proximity to each other. The pipe
E is provided with a regulating-valve ¢ and
is provided between the nozzles and the said
valve with a stand-pipe E’, by which the wa-
ter-head in the nozzles may be varied, the
head in the pipe being varied by the manipu-
lation of the valve ¢. The pipe A’ is also
provided with a regulating-valve a, by whieh
| thesupplyof air to. the nozales may be varied.
" In the practice of the process the com-
pressor 1s made of such size as to reduce the
volume of the gas to the required degree of
compression to produce the necessary atom-
izing action. The compressed gas passes
through the water in the intercooler and is
reduced to the temperature of the water,
which latter is drawn from an available nat-
ural source. The cooling of the compressed
oas by the passage of the same through wa-
ter 1s preferred, for the reason that the water
takes up the oils and other impurities from
the gas, such as might be imparted thereto
in its passage through the compressor. It
may be desirable in warm weather orin warm
climates to pass the gas or air through a pre-
liminary cooling operation prior to compress-
ing the same.

Ifrom an inspection of Fig. 3 it will be noted
that the path of the expanded gas asit issues
from the tube d?is directly across the path
of water which issues from the tube d?*, so
that said water is delivered directly into the
path of the expanding gas. The discharge

~ends or nozzles of the water-tubes are made
of smail size and the head of the water is not
agreat, so that the water issues from the tubes
slowly or in minute quantities and prefer-
ably in the form of drops as distinguished

ment G is renewed at short intervals, where- | from a solid stream. The amount of water

(shown in Figs. 2 and 3) are each made from
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delivered to the nozzles may be varied by ] nutely subdivide the water and the air to be

regulation of the valve ¢'. The effect of this
1s that all of the water issuing from the
nozzles is finely subdivided or atomized
18 driven outwardly with considerable force
into and through the incoming current of air,
as herein shown, in a direction opposite to
the direction of iravel of the air-current,

whereby the water quickly becomes inti:-
mately intermingled with the incoming airin :
the form of a mist.or fog, the minute parti-

'y

cles of which are so small as to float or re-
main suspended in the air, and which there-;
fore become diffused therethrough/ As are-
sult of the finely-divided condition of the wa-
ter and 1ts diffusion through the incoming air
rapid evaporation of the liquid particles takes
place, the water being taken up by the air to
suitably increase the percentage of moisture
therein and the evaporation of the finely-di-
vided partieles of cooled liguid by the incom-
ing air causing a considerable reduction of
thetemperature of theair. The evaporation
of the liquid is promoted and inecreased not
only by the fine subdivision of the liquid and
consequent greater surface area presented to
the action of the air, but also by the rapid

renewal of the air to the space in which the

liquid is atomized, it being obvious that the
greater the velocity of the incoming air, or,

~what amounts to the same thing, the greater

the rapidity with which the finely-divided
particles of liquid carried by the jets of ex-
panded air are driven into and diffused
through the incoming air, the more rapid will
be the evaporation of the minute particles
of the atomized liquid.  Owing to the fa-
vorable conditions for' evaporation speci-
fied—to wit, the fine subdivision of the liq-
uid by the expanding air, the frequent re-
newal of the air, and the rapid passage of
the finely-subdivided particles of the liquid
through the air—all of the liquid delivered
into the path of theincoming air will be taken
up by the air, and owing to the regulation of
the supply of liquid, as aforesaid, the exact

degree of humidification of the incoming air

may be obtained as required. _

It has been found in the use of prior air
cooling and humidifying processes in which
water in the form of jets or spray is thrown
into or through the current of air to be cooled

~and humidified that the use of about three
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hundred gallons of water per minute is re-
quired for attemperating and cooling air sup--
plied to a malting-room at the rate of thirty
thousand cubic feet per minute, the air sup-
plied being of average humidity and being
cooled to the extent necessary for malting.
It has also been found that the quantity of

water actually required to be evaporated to |

so cool the quantity of air named when of
average humidity is only about threeand one-
half gallons per minute. I have found by
actual test in the use of my novel process
hereinbefore described, wherein compressed
and cooled air is employed to atomize or mi-

|

| as three hundred

cooled is furnished in a normally dry state or
without being previously artificially humidi-

and.| fied, so that all of the water used is evapo-

rated and acts by its evaporation to cool the
alr, only the amount of water above named—
to wit, three and one-half gallons per min-
ute—is required for cooling and humidifying
alr of average humidity furnished to a malt-
ing-room atthe rate indicated—namely,thirty
thousand cubic feet per minute. In other

‘words, 1 obtain the cooling effect due to the

evaporation of all of the water used, together
with such additional cooling effect as may be
due to the expansion of the compressed air
agalnst atmospheric pressure, and as a conse-
quence the quantity of water necessary to be
supplied by pumping or otherwise is in my
process only a little more than one per cent.
of that required in such prior processes here-
tofore used in malting.

1t has been found in practice in the use of
my novel process that by the use of about
three and one-half gallons of water per min-
ute for thirty thousand cubie feet of air to be
cooled incoming air at a temperature of 104°
Fahrenheit may be reduced to about 64°
Fahrenheit, incoming air at 90° Fahrenhejt

may be reduced to about 61° Fahrenheit, and

incoming air at 80° Fahrenheit may be re-
duced to about 60° Fahrenheit. For good re-
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sults in malting it is necessary that the airbe

reduced to the neighborhood of 61° Fahren-
heit, and experience with prior processes has
shown that when the outside temperature is
as high as 90° IFahrenheit it is not economic-
ally practicable to reduce the temperature of

the air much, if any, below §0° Fahrenheit,

with the use of water in such large quantity
gallons for thirty thousand
cubic feet of air. L

It follows from the above that by the use
of my novel process a very great saving is af-
forded not onlyin the quantity of water used
and the cost of water-supply, but in the ex-

Ppense of pumping it. Moreover, in such prior
| processes 1t has been found necessary to save

expense of water-supply that the same water
be repeatedly used, with the great disadvan-
tage that the water soon becomes contami-
nated with bacteria, and deleterious effects
therefore arise, which are entirely avoided in
Iy Process. |

I claim as my invention—

T'he process which consists in indueing a
current of air directly from a source of natu-
ral humidity to or through aspace to be cooled,
placing a gas under compression to materially

reduce its volume, removing the heat of com-
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pression from said gas, permitting the cooled
and compressed gas to expand into said cur-

rent of air, and delivering into the path of
the expanding gas water in such quantity

that the expanding gas acts to atomize the
- water and disseminate the same through the

alr-current in the form of a mist or fog; the
sald air-current being supplied from a natu-
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ralsource in such.quantity and humidity that | ence of two witnesses, this 23d da,y of Febru-
- the particles of liquid forced or carried there- | ar y, A D 1901

into by the expanding gas are at onceevapo-| o
~ rated and the a,u-current is thereby cooled R WILLIAM P RIOE
- 5 and at the same time suitably humidified.. Wltnesses o -
In testimony that I claim the fereﬂmng as | - WiILLiAM L. HALL

- my invention I affix my signature, in pres-; = PFRANK JACKSON.
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