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UNITED STATES

PaTenT OFFICE.

PAUL H. BATE, OF BROOKLYN, NEW YORK, ASSIGNOR TO THE
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BATHE

REFRIGERATOR.

SPECIFICATION forming bart of Letters Patent No. 240,004, dated April 12, 1881,
» Application filed December 2, 1876.

To all whom it may concern :

Be it known that I, Paur, H. BATE, of the
city of Brooklyn, in the county of Kings and
State of New York, have invented certain Im-

- provements in Refrigerators, of which the fol-

lowing is a specification.

This -invention relates to that class of re-
frigerators in which the atmosphere of the re-
frigerating-chamber is caused to circulate over
and in eontact with suitable cooling-surfaces—
ordinarily blocks of ‘ice. ‘

" Many attempts have been made to provide :

suitable cooling-surfaces by means of the circu-
lation of a fluid refrigerant in pipes ; but, on ac-
countof the difficulty of regulating and keeping

always the refrigerant in such pipes at a uni-.

form and proper degree of temperature, these
attempts have been only partially successful.
Moreover, it is found that the best éffects in
the preservation of food in refrigerators are ob-
tained. by the circulation of the atmosphere
thereof directly in eontact with the surface of
solid ice. A condensation or frost resembling
snow deposited from theatmosphere uponvery
cold surfaces does not produce the same bene-
ficial result. ‘

This invention consists, first, in a process of
preserving food in closed chambers or refrig-
erators by causing the atmosphere thereof to
pass in contact with a film of ice formed upon
the chilled metallic surface, whereby the moist-
ure condensed from the air is deposited or ab-
sorbed upon the said film in the same manner
as it would be if brought in contact with
blocks of ice in an-ordinary refrigerator, at
the same time that all the advantages of the
use of a fluid refrigerating medium to chill the
pipes are secured. _

The invention comprises, also, certain novel
combinations of parts adapted for use with a
liquid refrigerant, and which are or may be
used in carrying into effect the aforesaid pro-
cess.  The apparatus may, however, be em-
ployed by bringing the atmosphere of the re-
frigerating-chamber into direct contact with
the metallic surface of the system of pipeslo-
cated in the chill-box, which forms a part of
said apparatus, as hereinafter set forth.

Figures 1. and 2 are vertical longitudinal
sections, illustrating the manner in which my

invention can be carried into practice. Fig.

.31is a horizontal sectional view, taken in the

line X of Fig. 2. Figs-4 and 5 represent-a
modified construction of my said invention,
and the feature additional to those represented
in Figs. 1,2, and 3. 3

A is the refrigerating-chamber, separated
by a partition from the chill-box B. In this
chill-box B is placed a coil, C, of pipe, or, in
lieu of ‘a coil, any other system of pipe which
will expose a large metallic surface within the
chill-box B. ‘The opposite ends of this coil or
system of pipes C are connected with a reser-
voir, D, filled with salt and ice, the melting of
which will provide a greater or less quantity
of extremely cold liquid within said reservoir
D. A force-pump, E, actuated by any suit-
able means or power, is arranged in such re-
lation with this reservoirD),and with the pipes
G, as to force the cold liquid from the reser-
voir D continuously through the pipes C,and

‘thence back to said reservoir, this cold liquid

consequently keeping the pipes C continaally
reduced to an extremely low temperature.

. F is a fan-blower, operated by any suitable
means, and having its: outlet communicating
with the interior of the chill-hox B, as repre-
sented at . The chill-box B commuriicates
direct with the chamber A by an opeuing, b.
When the fan-blower Fis at the top of the re-
frigerating-chamber A this opening b will be
at the bottom, and vice versa. .

It will be observed 'that the fan - blower,

55

60

65

70

75

8o

drawing the air from the refrigerating-cham- -

ber A, forces it in at the top of the chill-box
B. The air passes through the chill - box,
around and over the pipes C, and in contact
with 4. film of solid ice maintained on-said
coil by suitable means, to be described herein-
after, and being cooled is delivered through
the opening b back into the lower part of the
chamber A, to be returned to the chill-box by
means of the fan, and so on,a continuous cir-
culation being produced. \

In some cases—as, for example, when it is de-
sired that the cool or refrigerated air shall be
conducted directly to or directly withdrawn
from the remoter parts of the refrigerating-
ehamber A—the conduit is attached either to

the inlet through which the air passes to the roo

85

90




I5

20

25

30

35

40

45

go

55

60

9 240,004

chill-box B, as represented in Fig. 4,or to the
outlet through which the air passes from said
chill-box ; this conduit, in the one case, serv-
ing to conduct the air from the remoter parts
of the refrigerating-chamber A to the chill-box,
and in the other serving to conduct the air
direct from the c¢hill-box to the remoter parts
of the chamber A, a more efficient cooling or
refrigerating of such remoter portions of the
refrigerating-chamber A being by this means
provided for. :

In cooling the air by passing the same
through the chill-box, it is brought, not into
direct contact with the metal surface of the
pipes C, but into contaet with a film of solid ice
maintained thereon as before stated. I there-
fore provide, in suitable relation with the me-
tallic pipes C in the chill-box B, a rose-head,
G, or other suitable means of spraying or dis-
tributing water upon the surfaces of the pipes
O, this rose-head being provided, of course,
with a suitable stop-cock, ¢, by which the water
may be tarned on or off, as occasion requires.
The pipes C being reduced in temperature, as
hereinbefore explained, the spraying of water
upon their external surfaces insures the freez-
ing of the water upon said surfaces, and con-
sequently presents to the contact of the air a
sheet, so to speak, of solid ice, so that the air
impinging upon said sheet deposits its moist-
ure by condensation, and being simultaneous-
ly cooled, passes to and through the refriger-
ating-chamber, as hereinbefore explained, and
by its combined dryness and low temperature
exerts the most beneficial effect upon the meat,
vegetables, or the like placed for preservation
in the refrigerating-chamber A. The degree
to which the temperature of the pipes C will
be reduced dependsupon the character of the
liquid caused to flow through the same, said
liquid being either that resulting from the ad-
mixture of snow and salt, orby a commingling
of suitable chemicals. It will, of course, be
understood that to freeze the water sprinkled
apon the pipes in the chill-box, the cooling-
liquid must be maintained at a temperature
less than 320 Fahrenheit. In somecases, where
only a very moderate reduction of temperature
is necessary, the water immediately resulting
from the melting of ice will be found sufficient.

It should be observed that in some cases, es-
pecially where the liquid used is that resulting
from the melting of ice and snow, said liquid
may become too cold for the parposes required.
In this case it may be drawn off and a fresh
supply of theliquid forced throngh the pipes C.

What I claim as my invention is—

1. The method of preserving food in closed
chambers or refrigerators, the same consisting
in forming and maintaining a filn or body of
ice, in_contradistinetion to mere frost resem-
bling snow, upon a coil of pipe, by the circula-
tion of .a suitable refrigerant therein, and in
creating a constant circulation of the atmos-

phere of the refrigerating-chamber over and
in contact with the film of ice on said coil,
substantially as described.

2. The combination, with a closed refriger-
ating-chamber, a chill-box, and a coil or sys-
tem of pipes located within said chill-box and
connected with a source of supply of asuitable
refrigerating agent, of a fan-blower communi-
cating with the interior both of said chill-box
and of the refrigerating-chamber, and arranged
to cause a circulation of the atmosphere from
the upper part of said refrigerating-chamber
downward over said coil or system of pipes,
and to deliver the cooled air at the lower part
of said chamber, substantially as described.

3. The combination, with a closed refrigerat-
ing-chamber, a chill-box, separated from said
chamber by a partition, with apertures at op-
posite sides or ends, a coil or system of pipes
in said chill-box, and a pump for circulating a
refrigerating medium in said coil or system of
pipes, of a fan-blower communicating with the
interior of the chill-box through the aperture
in one side or end of the separating-partition,
and also with the interior.of the refrigerator,
the said parts being relatively arranged and
operating substantially as described, whereby
the atmosphere of said refrigerating-chamber
is drawn from one side of said chamber, passed
through said coil or system of pipes, and de-
livered into said refrigerating-chamber at the
opposite side.

4, A refrigerator or apparatus for preserv-
ing articles for food orother purpose, the same
composed of the following elements: first, a
refrigerating or provision chamber second, a
chill-box, separated therefrom by, third, a par-
tition with apertures therein, as shown; fourth,
a coil or system of pipes in said chill-box;
fifth, a pump for circulating a refrigerating
medinm in said coil or systemof pipes ; sixth,
a fan-blower arranged substantially as set
forth ; seventh, a rose or sprinkler at the up-
per part of the chill-box; and, eighth, a siphon-
trap at the lower part of said chill-box, sub-
stantially as deseribed.

5. The combination,ina refrigerator, of the

following elements: first, a refrigerating-
chamber ; second, a chill-box, separated from
said refrigerating-chamber by, third, a parti-
tion with apertures, as shown ; fourth, a coil or
system of pipes located in the chill-box ; fifth,

a reservoir for a liquid refrigerant; sixth, a

pamp, the said coil of pipes and pump being in

direct communication with said reservoir and
with each other; and, seventh, a fan-blowery

arranged substantially as set forth, for caus-
ing a circulation of the atmosphere of said re-
frigérating-chambeyr into and through said
chill-box, substantially as deseribed.
PAUL H. BATE.
Witnesses : _
EDWARD HOLLEY,
H. WELLS, Jr.
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