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UntTED STATES PATENT OFFICE.

ALFRED SIEBERT, OF ST.

LOUIS, MISSOURL.

AIR-COOLING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 697,679, dated Api‘il 15,1902,

Application filed October 4, 1901, Serial No, 77,569,

(No modsal)

To all whom it may concern:

De it known that I, ALFRED SIEBERT, a citi-
zen of the United St&tes residing in the city
of St. Louis, in the State of Missouri, have in-
vented certain new and useful Improvements
in Air-Cooling Apparatus, of which the fol-
lowing is a tull, clear, and exact description,
reference 'being had to the accompanving
drawings, forming part of this specification.

My invention relates to an apparatus for

cooling the air in storage or other rooms to

maintain a continuned definite temperature of
the air.

My invention consists in features of nov-

elty hereinafter fully deseribed, and pomted
out in the claims.

In producing an efficient and inexpensive

air-cooling apparatusitisimperative that the

following points be observed: The air must

be caused to move over the cooling-surfaces
in the thinnest possible film and with the
greatest possible velocity to derive the ut-
most benefit from the area of pipe constitut-
ing the cooling-surface. The difference of
temperature between the air to be cooled and
the air subsequent to its being cooled must
be as great as possible, and still the air must
not be cooled to so low a temperature that
the efficieney of the apparatus is Impaired.
The air delivered from the cooling apparatus
into the room should be but slightly cooler
than the temperature desired throughout the
room and should be evenly and thoroughly

distributed over the room with not too oreat

a veloeity. The humidify of the air Should

- be predetermined by the size and arrange-
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ment of the apparatus, whereby the appara-

tus acts in a self-regulating manner with re-
spect to the maintenance of the proper de-

ogree of humidity.

I have, with the points above referred to in
view, dewsaad the cooling apparatus which
forms the subject-matier of this application
and which is illustrated in the accompanying
drawings.

Figurelis a top or plan view of my cooling
appmatus the wall of the room in which the
apparatus is located being shown in horizon-

tal section taken on line T I, Fig. II. Fig. II

1s an end view of the ap para,tus with the walls
of the room shown in vertical section taken
Fig. I1l1s a vertical lon-

on line II II, Fig. 1.

A |

| zontal section, of the cooling-box.

| the front wall 8 to the rear wall 11.

oitudinal sectional view taken through one
of the cooling-boxes of my apparatus.. Ifig.
IV is aview, partly in plan and partly in hori-
Fig. V 18
a vertical cross-sectional view through the
cooling-box, taken on line V V, Fig. TIT.

1 deswnates - suction - mains pmwded
thr onﬂ'hout theirlengths with perforatiouns 2,
t}nouﬂ*h which air may enter said - pipes.
These suction-mainsare located in close prox-
imity to the celling of the room in which the
cooling apparatusisutilized, being so placed
that theylecewe the warm air that eonstantly
rises to the ceiling, which. is drawn into said

| mains by a blower 3, that has communication

with the mains thoucrh a pipe 4. (See Fig.
II.) - The warm air dehvemd to the blower 3

from the suction - mains passes from said

blower into a conducting-pipe 5, that leads to
conveying-pipes 6, whlch extend to the air-
cooling boxes of the apparatus, that contain
eoolmfr-emls The cooling-boxesare mounted
an"alns‘t uprights 7, and the body of each box
comprises a front wall 8§, end walls 9, a top
10, a back wall 11, and a bottom 12, that pref-
er :-:Lbly extends on a downward incline from
The rear
wall 11 is provided with a series of apertures
13, that lead from the interior of the cooling-
box at thelower end thereof into the air-mix-
ing chamber 14, produced by the space exist-
ing between the rear wall 11 and the wall of
the room in which the apparatus is located

and between the uprights 7, by which the

cooling-box is suppmted Exit of air from
themixing-chamberl4isprovided for through
a series of cutlet-orifices 15, contained by a
strip 16, located between the rear wall of the
Gooling-box and the wall of the room. The
exit of air through the discharge-orifices 15
is through a slide-valve 17, mounted on the
strip16. Warm air enters the mixing-cham-

' ber 14 through the inlet-orificesin a strip 19,

the entmnce of air to the mlxlnmohambel
through said orifices being ren‘ulated by a
slide- valve 20.

On the interior of the cooling-box is a coil
21, through which cooling medium of any
suitable description, such as ammonia, IS
circulated to maintain a low temperature in
the coil. The coil occupies a position be-
tween the top 10 of the cooling-box and a
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floor 22, elevated above the bottom 12 of the
box, and the air that is introdunced into the
cooling-box through the conveying-pipe 6 first
enfers a receiving -chamber 23 and passes
therefrom through a perforated vertical par-
tition 24 into the space occupied by the cool-
ing-coil 21, from which space it escapes

through a perforated partition 25 at the op-
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| the uncooled air and at the same time raising

posite end of the coil and descends into the

discharge-chamber 26, that extends down-

- wardly to the apertures 13, through which the
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air that has been cooled in passing about the
cooling-coil 21 esecapes into the mixing-cham-
ber to mingle with the air that enters said
mixing-chamber through the inlet-orifices 18.
T'he folds of the cooling-coil 21 are separated
by longitudinal partitions 27 and 28, the par-
titions-27 extending from the perforated wall
25 to their terminations within the return-
bends at the opposite ends of the coil, but re-
mote frowm the partition 24, and the partitions
23 extending from the perforated partition 24
within the folds of the coil approximately the
same distance from the -partition 25 as that
occupied by the partitions 27 from the ver-
tical partition 24. o

- I place the cooling-boxes as close as possi-
ble to the ceiling of the room, 80 as to ac-
quire a downward current of the air into the

‘mixing-chambers 14 through the inlet-orifices

13, and the warm air near the ceiling of the
room 18 drawn through the inlet-orifices into
the mixing - chambers by induction that is
created by the passage of cooled air from the
cooling-boxes 21 through the apertures 13,
that lead from the cooling-boxes into said
mixing-chambers, the current of air forced

- through said apertures 13 from the convey-
~ 1ng-pipe 6 through the cooling-box acting as

an injecting medium by which the outside air
is drawn into the mixing-chamber 14 and de-
livered therefrom through the outlet-orifices

- 15, the air drawn direetly from the room into
sald mixing-chamber being of considerably

45

greater quantity than that passes through

he cooling-coil compartment in the cooling-

-~ box.
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In order to convey the air being cooled by
the coil 21 in a very thin film over the coil,

the coil-pipes should be of small diameter

and the coil should be so arranged within the
box and positioned between the partitions 27
and 23 between the folds thereof as to pro-
vide narrow spaces between the pipes and
the surrounding inclosures for the air to pass
over in a thin strata, so that it will be quickly
and efficiently cooled as it is forced through
the cooling-box from the conveying-pipe 6.

~ In the practical use of my cooling appara-
tus the greater quantity of air subjected to
cooling agency enters the mixing-chambers
14 by the injecting action of the air forced

the temperature of the cooled air, so that the
bodies of air neutralize and an even desirable

temperatureof airis produced. IFurthermore,
the velocity of the cooled air that has passed
through the cooling-coil compartment from
the conveying-pipe 6 is decreased, aresult that
18 necessary to increase the efficiency of the
cooling-coils and toinduce large quantities of
uncooled air into the mixing-chamber. This
reduction of velocity of air passed through

the cooling-compartment is essential, inas-

much as while it is necessary to provide a
certain current to induce the uncooled air
into the mixing-chamber and create a gentle
current ot air throughout the room it is also
essential that the velocity of such current be
insufficient to cause a drying action on ma-
terials stored in the room, a result that would
be ocecasioned by too great a velocity of cur-
rent. |
Withregard to the humidity maintained in
the room being cooled by my apparatus it is
evident that for a certain temperature of the
cooling medium and a certain temperature
of the air entering the cooling-boxes the
length of the cooling-coils is fixed and that
therefore the humidity in any room supplied
with the apparatus may be governed by the
coils used. ‘Therefore to arrive at the length
of coll required in each instance to acquire a
given humidity it is necessary to ascertain
what temperature reduction is necessary to
bring air of a certain percentage of humidity
to its dew-point, as then any greater percent-
age of moisture which the air contains will
be condensed and retained in a cooling-box
constructed according to my invention, and
the cooled air that is mixed with the un-
cooled air will afford absolutely the required
humidity in the room. Should, however, the
alr become too dry at any time, the humidity
may be easily increased by the introduction

- of saturated air into the room to raise the

degree of humidity. |

T'he suction-mains 1 and the conveying-
pipe 6 may be provided with suitable shut-
offs to regulate the quantity of air entering
into or conducted through said pipes inorder

| to maintain a proper supply of air to the cool-

Ing-boxes, according to the needs in keeping
ing the temperature of the room at the point
desired. o
While I have described the warm air that
entersthe mixing-chambers 14 as being drawn

| thereinto by induction cecasioned by the dis-

through the cooling-boxes about the cooling-

coils, and as the greatly-cooled air that has
passed over the cooling-coils enters said mix-

\

| charge of air from the cooling-boxes of the

apparatus, I do not limit myself to this ar-
rangement, as 1t is obvious that instead of
induecing the warm airinto said mixing-cham-
bers it can be delivered thereinto at a low
velocity by the use of pipes connected to th
blower 3 or to a separate blower. |

I claim as my invention— |

1. In an air-cooling apparatus, a cooling-
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ing-chamber it mingles with the uncooled air | box comprising a coil-chamber, having per-
therein, thereby lowering the temperature of | forated end-partitions, a cooling-coil arranged
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within the coil-chamber, partitions arranged | coil, a receiving -chamber communicating
between the folds of the coll, a receiving- thrmwh one of the perforated partitions with
chamber communicating through one of the the cml chamber, and a discharge-chamber 15
perforated partitions with the coil-chamber | with which the coil- chamber eommumcates

5 and a discharge-chamber with which the coil- | through the other perforated partition; and
chamber commumcates through ‘rhe other | an air-mixing chamber communicating with
perforated partition. the dlseharﬂ*e-ehmnber of the coolmﬁ'-bo*c

2. In an air-cooling apparatus, the combi- N
nation of a eooling-box comprising a coil- | | AL'FRED SIEBERT'

to chamber having perforated end partitions a | In presence of-—
cooling-coilarranged within the coil-chamber, K. 5. KNIGHT,
partitions arranged between the folds of the | - M. P. SMITH.
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