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UNITED STATES

PatEnT OFFICE.

TIMOTHY C. EASTMAN, OF NEW YORK, N. Y.

METHOD OF AND APPARATUS FOR COOLING THE AIR IN REFRIGERATING-ROOMS.

SPHCIFICATION forming part of Letters Patent No. 306,724, dated October 21, 1884.
Appl ication filed March 6, 1884, (No model.)

To all whom it may concern.: .

Be it known that I, TiMoTHY C. EASTMAN,
a resident, respectively, of the city, county,
and State of New York, and a citizen of the
said State, have invented an Improved Meth-
od of and Apparatus for Cooling the Air in
Refrigerating-Rooms, of which the following
isa specification, "

My invention consists in injecting into a
refrigerating-room air drawn from such room
and cooled by direct contact with a stream or
Jjet of cold liguid projected downward through
a pipe terminating at its lower end within the
refrigerating-room and above a trough which
catches and conducts off the cooling-liquid.
Thispipe for convenience I call the *“injector-
pipe.”’ Its upper end is suitably elevated
above the refrigerating-room, and has no di-
rect communication with the outer atmos-
phere, but is connected with an uptake flue
or flues extending upward from the top of the
refrigerating-room. The air cooled by con-
tact with the liquid falls to the bottom of the
refrigerating-room and displaces the less cool
air therein. The nozzle or nozzles of the pipe
or pipes which supply the cold liguid are in-
serted in the top of the injector-pipe and the
jet or jets of liquid projected downward into
the injector-pipe and create a downward cur-
rent of airtherein. Alir to take the place of
that thus carried down the injector-pipe is of
necessity drawn from the refrigerating-room
through the uptake-fiues. The air drawn into
the injector-pipe,being cooled by contact with
the sprays or stream of cold liguid, falls by
its own gravity to the lower part of the re-
frigerating-room and displaces the less cool
air therein, which is thereby driven out
through the uptake flue or flues. It will thus
be seen that by my invention I establish a
continuous air-cireuit, in one part of which
the air iscooled by direct contact with a cold
liquid, and that two causes operate to keep
up the circulation of air in the circuit: first,
the difference of gravity bebween the cooled
air in the injector-pipe and the less cool air
in the refrigerating-room, and, secondly, the
mechanical influence of the downwardly-pro-
jected jets or stream of liquid in creating
through the injector-pipe a downward cur-
rent of air drawn from the refrigerating-room
through the uptake flue or flues. The trough

for catching and conducting off the cooling-
liquid projected through the injector-pipe is
preferably arranged near the ceiling of the

refrigerating-room, and may, if desired, have

considerable horizontal area, so that the eool-
ing-liguid which it receives will present a
large condensing -surface for the condensa-
tion of any vapors which may rise to the up-
per part of the refrigerating - room. When
the trough is of large area, it will be desira-
ble to employ init vertical partitions, by means
of which the cold liquid falling into the
trough will be kept in motion in a continuous
path from the point where it is received to
the point where it is discharged from the
trough.  For thecooling-liquid I prefer touse
a strong brine, which may be rendered cool

preparatory to its introduction into the in-.

jector-pipe by being introduced into a reser-
voir or tank the hollow walls of which are
filled with ice, or may be otherwise cooled
by any of the various known methods. The
reservoir for containing the cooling-liquid,
which, for convenience, I will herein call the
“prine-reservoir,’”” may be placed above the
refrigerating - room, so that the cooling-liq-
uid will fall by its own gravity into the iu-
jector-pipe, in which case the cooling-lig-
nid, after its discharge from the receiving-
trough within the refrigerating-room, may
be conducted to a tank, from which it will be
pumped into the elevated reservoir. Instead
of being elevated, the brine-reservoir may be
placed below the level of the receiving-trough,
so that the cooling-liquid discharged from the
receiving - troungh will flow directly into the
brine-reservoir. In this case the pump will
be employed to force the cooling-liguid from
the brine-reservoir into a service pipe or pipes
extending upward and connecting with. the
nozzle or nozzles of the injector. The injector-
pipe and the uptake-flues connected with the
upper end of the injector-pipe may be ar-
ranged in various ways. Thus the injector-
pipe may be vertical and the uptake-flues in-

clined from the top of the injector-pipe to a,

part of the top of the refrigerating-room dis-
tant from the place where the lower end of the
injector-pipe is inserted; or the injector-pipe
may be inclined downward from an air-cham-
ber suitably elevated above the refrigerating-
room, into which chamber the upper ends of
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Jliquid to the injector-nozzle.
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the uptake-flues are inserted. Lo either case
the nozzle or nozzles will be so placed as to
project the cooling-liquid directly into the up-
per end of the injector-pipe—in the one case
in a vertically - downward direction, and in
the other case in a downwardly-ineclined di-
rection corresponding with the angle of in-
clination of the injector-pipe. The ceiling of
the vefrigerating-room may, if desired, be in-
clined downward from the places where the
uptake-flues are inserted to the place where
the injector-pipe is Inserted.

The accompanying drawings of a refrigerat-
ing-room provided with apparatus suitable
for carrying out my invention are as follows:

TFigare I is a top view of a refrigerating-
room provided with four uptake-flues joined
to a central air-chamber at the top of the in-
jector-pipe, also showing the brine-reservoir
and the service-pipe for supplying the cooling-
Tig. Iis a ver-
tical section through the line X X on Fig. I;
Fig. 11T, a vertical diagonal seetion through the
line Y Y on Iig. I. Fig. IV is a top view of
the receiving-pan, showing the vertical parti-
tions by means of which the eooling-liquid
received in the frough or pan is kept in mo-
tion from the place where it is received to the
point where it is discharged. Tig. Visa ver-
tical section illustrating the modifications in
which an inelined injector-pipe is employed.

It will of course be understood that the
dimensions of the uptake-flues, injector-pipe,
&e., will be varied according to the size of the
vefrigerating-room in conuection with which
they are to be employed. ’

In Figs. 1, I, and 111 of the drawings I
have represented apparatus which I have
found in practice to be effectual for the cool-
ing of a refrigerating-room forty-five feet long,
twenty-four feet wide, and fourteen feet high.
The refrigerating-room A is shown merely in
outline, as the door or doors for allowing ac-
cess to its interior will, as usual, be variously
arranged, as may be most convenient in each
particular case, and according to the charac-
ter of the material which is to be stored in
the refrigerating-room. The ceiling a of the
refrigerating-room is perforated at the cor-
ners to permit the insertion of the lower ends
of the uptake-flues B B I3 B, which are con-
vergently inelined and united at their upper
ends to the air-chamber C, in the top of which
the injector-nozzle D is inserted, and in the
bhottom of which the upper end of the injector-
pipe E is inserted. In the apparatus repre-
sented in the drawings theinjector-pipe is two
feet in diameter and twenty-four feet long,
and each of the uptake-flues has a cross-area

of twelve fect, each flue being three feet by
four. The lower end, e, of the injector-pipe

is inserted in an-opening in the central part
of the ceiling ¢ of the room immediately over
the receiving trough or pan I7, which is suit-
ably supported a few inches below the ceiling,
and whichis provided with an outlet through
the discharge-pipe f, by which its contents are

discharged into the brine-reservoir G, whicli
is fourteen feet long, four feet wide, and five
feet indepth. The hollow walls g of the brine-
reservoir may be filled with ice for the pur-
pose of cooling the brine, or the ice may be
pub directly into the brine; or any other suit-
able means may be employed for cooling the
liquid contents of the reservoir. A suitable
force-pump, M, has an induection-pipe, %, in-
serted in the brine-reservoir, and a four-inch
eduction-pipe, I/, extending upward to the in-
jeetor-nozzle 1, the lower end of which noz-
zle is perforated with parallel holes for the
discharge into the injector-pipe of the verti-
cally-downward jetsd. The receiving trough
or panis represented as extending lengthwise
entirvely across the refrigerating-room. When
thus constructed, it will he desirable to pro-
vide it with vertical partitions, arranged simi-
larly to the partitions f” f/, (shownin Ifig. IV,)
for the purpose of keeping the entive liquid
contents of the trough in motion from a point
immediately nnder the injection-pipe to the
outlet through the discharge-pipe /.

In operation the ecooling-liguid projected
downward from the nozzle carries with it air
from the chamber C, and creates a downward
current of air in the injector-pipe E. The
partial vacuum thus created in. the elevated
chamber C isnecessarily supplied by air drawn
from the refrigerating-room through the up-
take-flues B BBB. Theair drawn Intothein-
jector-pipe iscooled by direct contact with the
stream or jets of water projected downward
from “the nozzle, and tends to fall by its own
gravity to the bottom of the refrigerating-
room A. ‘The less cool air therein con-
tained is thus displaced and finds its outlet
from the refrigerating-room through the up-
take-flues. A difference beftween the tem-
perature of the airinjected into the refrigerat-
ing-room and the temperature of the air pre-
viously eontained therein would of itself be
sufficient to cause acivenlationupward through
the uptake-flues and downward through the
injector-pipe; but, in addition to this cause of
circulation, thereis a mechanical canse work-
ing cumulatively with the first—to wit, an in-
jectingoperation consisting ofthedownwardin-
jection of air drawn from the chamber C by the
jets or stream of cooling-liguid projected from
the nozzle I downward into the injector-pipe
E—and the latter canse would beoperative in
producing acirculation of air, even if the tem-
perature of the air in the refrigerating-room
were as low as the temperature of the cool-
ing-liquid.

I do not consider it in all cases neeessary to
employ a receiving pan or trough of large area.
Tor some purposes it will be sufficient to em-
ploy a reeeiving -trough of sufficient ares
merely to receive and conduct off the cooling-
liquid projected through the injector-pipe.

In the modification illustrated in Fig. V
the injector-pipe I is inclined, instead of be-
ing vertical, in which case the injector-nozzle
T, as will be seen, is inserted in the side of
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{he air-chamber ¢’ upon an angle coineciding -

with the angle of inclination of the injector-
pipe E'. The uptake flue or flues B’ take the
air from one end of the refrigerating-room A/,
and the cold air is injeeted through the open-
ing ¢ in the ceiling at the opposite end of -the
refrigerating-room.

‘What I claim as new and my invention,
and desire to secure by Letters Patent, is—

1. The process of cooling the air of a re-
frigerating-room herein described, which con-
sists in setting the air of the refrigerating-
room into circulation through a continuous
cireunit, in one part of which theair is brought
into direct contact with a stream or jets of a
cooling-liquid projected into that part of the
civcuit and acting to set the air in that part of
the cireuit in motion, and to thereby draw air
from one part of the refrigerating-room and
Inject it into another part ot the 1etr1gemt1n<v-
room.

2. In apparatus for cooling the air of a re-
frigerating-room, aninjector consisting, essen-
tially, of an injector-pipe inserted in the ceil-
ing of the room and extending upward there-
from, and a nozzle for projecting into the up-
per part of the injector-pipe a jet or jets of
a cold liquid, in combination with an uptake
flue or flues extended upward from the top of
the refrigerating-room and connected with the

injector-pipe, and suitable means for receiv-
ing and-conducting off the cold liquid pro-
jected through the injector-pipe.

3. An injector-pipe extending npward from
the top of a refrigerating-room, and means for
projectino a cold liquid downward into the
said pipe, in combination with the trough or
pan It, supported near the ceiling of tne re-
h‘loeratlntr room A, and provided Wlth a suit-
able dlsclmroe -pipe, as and for the purposes
set forth.

4. "An injector-pipe e\tendmo upward from
the top of a refrigerating-room and connected
with uptale- ﬂues also extending upward from
the top of the 1etr10erat1uo -room, and pro-
vided with a suitable nozzle for projecting
liquid downward into the injector-pipe, in
combination with a reservoir, means for cool-
ing theliquid contentsof the reservoir, means
for conducting the same tothesaid nozde, and
9 pan or t10t10h arranged within the refriger-

ating-room for receiving and conducting off

the cold ligquid projected from the nozzle into
the injector-pipe.
In witness whercof I have hereunto set my
hand,
TIMOTHY C. EASTMAN.
Witnesses:
D. S. GEEr,
GEo. H. SOXNEBORN

35

40

45

50

55



