e W. 8. BREWER.

METHOD OF AND APPARATUS FOR REFRIGERATING LIQUIDS.

No. 310, 025. o N Patented Deec. 30, 1384.
A ' ﬁ;gb;{f

| 1] H I.I" Py fow § Lfnd I I ATIRENIN Itlh ||I||I'I|l| 11Tkl v Il

ey | St ‘l]“"'""’""""""""‘__"“_"--""""‘"‘"'""TI-"'_""_""""""""

oo « | & « ] « | & «| & «

+ jJgr————gmmmm - Ly - = r----l-l--—--x —-E—--—-—-qr--—-- —meeeerm | e o

———---H-———-—-—{ —-——-—-'h’ - N e sl vl -—- -.p.-.-- l—-l_n__—r_—-ﬂ_-ﬂ-l::-_--_- —-Il— ——-———

| |
| 27t ' r i 7 akd { - 7 ! . ' _-:pf"’

W P A e s s bpg— sy . — -——-J N B " e Wi v il i ...—-"—-——_.__ R | F— —______.._._._.—.._”—.—_.— — e b . S—  pop— S——

n ¢ L ) ‘1 (111 llllil AL | I||I IMERETERTI] ERETREIREIE I 1RIby il 3 1Ei]d b | ] {

I —— N . IN—

ek o sk oy AL
il
-

FigZ.

1INENIE

=1
AR AT TR

el

m

N\

xxxxixxxxxxxxxxxxxxxxﬂxxﬂx}v

) IﬂffffffffffffffffJ"'J"Iffffffffffffffffffffffffffff

rr_r;f;fr.r.rffff..r...r...r.-fffffffﬂfff”ffffffﬁ'ffﬁfﬁ#ﬂﬂ#fﬂ#ﬁﬂﬂ#ﬂﬂ#ﬂ#ﬂﬂf el ol ol P i

. | el Invernlo -
lfeat _ R nvenlor

['RJ’Z .5',531@;? 5 VS reorenv
' % MM //[V_

N. PETERS. Pholo-Lithographer. Washasgion D.C




10

" mospherie

IS

- refrigeration of the 1

25

30

- tudi

35

-case a vertical tank or column

40

- parts described herein
letters of reference, A designates the refrig- |
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To all whom it may concern.

Be it known that I, WESLEY 8. BREWER, a
citizen of the U lied States, residing at Rich-
mond, Way: e« ounty, Indiana, have invented
new and useful In.provements
and Apparatus for Refrigerating Liquids, of
‘which the following is a specification.

My invention relates to methods and appa-
ratus for the refrigeration of liguids by means
of the €xpansion and absorption of heat by at-
air released from compression, its
object being to simplify and render the same
nore efficient and less expensive in ebst and
operation. .~ = T I
To this end my invention consists, prima-
rily, in -releasing and exXpanding the com-
bressed air in direct contaot with the refrig-
erating - liquid; secondly, in decreasing the
density of the liquid, thereby Increasing the
expansive capacity of the air exhausted
therein; and, lastly, in the construction and
arrangement of apparatus for the continuons
Iquid medium employed
In artificial ice-maki ng by the methods above
indicated. @~ - o
- Apparatus for carrying out my invention
i8 illustrated in the accompanying drawings,
1and 2 are a plan view and
Cross-section, respectively, of a refrigerating-
tank for ice-making, in which the principle
employed is the exlaustion of compressed air
1n direct contact with the brine used as the
refrigerating medium; and Fig. 3, a longi-
3&! vertical section of theapparatus pro-
vided with means for decreasing the density
of the ligunid, the said means being in this
an air-exhauster for maintaini
of liquid normally above the:
alr-pressure acting against a vacnum.,

Referring to the drawings, in which the

are indicated by the

ag the column

y be conveniently di-
vided into three compariments longitudinal--

are simply open portions of the main tank,
designed for the reception of the congealing-
of the usunal character, and the central
compartment is closed

itions into a nam-

| ber of-sud - compartments, «'.
- sub-compartients o’

in Methods of |

-Or more’ openings at each
| preferably at the under s |
Regalating-valves may be used at such open-

Sp—

of which the ontside compartments, a a,

l

provided with |

general level by |

Jach of the
18 provided with a vacn-
uum - valve, v, opening inward, and has a
branch connection
pipe B. The com _
| as aba’ d', to
assist the cirealation of the liquid contents of
the general tank, as ‘hereindfter deseribed. - -
~ Longitudinally at or near the bottom of the
central compartment extends an air-delivery
pipe, C, passing through the entire series of

with the air - exhausting
partments @’ are also per.
forated at the sides and bottom,

HO

sub-compartments ¢, and provided with one |

sub-compartment,
de of

ings, if deemed necessary; but generally regc-
ulating-valves +" in the branch connections

with the air-exhausting pipe B will be suffi-

cient, in connection with the vacuum-valves
v, {bhe latter being provided with means for
due regulation,) to equalize-the outflow of air

to correspond with the inflow in the several
sub-compartmentsa’. Tachsuly-com partment

is further provided with s series of inelined
partitions or deflectors, b, arranged oneabove

the pipe, C. .

O3

7C

another, as shown, to catek and retard the as-

cending air and guide it from side to side in

& zigzag course through the surrounding lig-

uid. These deflectors are independent of each
other, and terminate st each si e wholly with-
in the sub - compartments @, but may be sol-
dered or otherwiseattached

S0

at oppositeendsto

the eross-partitions separating the sub-com-

partments. | | |

The parts thos deseribed constitiie my im-
proved apparatus in its simplest form, it be-
ing premised that suitable mechanism, 1D, of
any approved form, be provided for .
ing the air from the sub-co1n'part'meut§ « and
compressing the same and foreing it back
again through the delivery - pipe U, and also

85

exhaust-

.9(}-

suitable provision—such asa coil, i—be adde!l

for cooling down the air when com Iires_sed_.- :
I'he apparatas so constructed is operative

to a practicable degree for ordinary refriger-
ating purposes-—for exani ple, the refrigera-

tion of a lignid designed to ¢irculate in pipes

through an .apartment where a low tgiupera-

ture is desired. It is also operative for ice

ab the top, and pref- ' manufacture, but involves a considerable con-

pression of the air by powerful COMPressors,
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the operation in eithef case being the compres- | frigerating-lignid, and that a series of screens

sion and cooling of the air, then allowing it
to escape into the sub-compartments through
the délivery-pipe C a.d pass upward heneath

g thedeflecting-partitionsthroughthe contained
liquid, thence being exhausted from the com-
partments through the pipe B. I prefer, how-
“ever,to construct the tank A with one or more
columns, ¥, which are simply vertical exten-
10 sions of the sub-compartments ', and may be
‘considered the practical equivalent of a se-
ries of such sub-compartments, with the ad-
ditional function presently to be deseribed.
The column I' may be of any convenient

15 height within the )imit of the hydrostaticlaw |

of the vacuum, and provided with the perfo-
rated delivery-pipe C, deflecting-partitions b,
‘and vacunm-vaive v,'as before described for
the sub-compartments a’. The exhaust-pipe
20 B isphowever, in this instanee provided with
- a valve, ¢, opening outwardly from the chamn-
ber. The exhauster D and coil E, of any ap-
proved construction, I have before referred
to. 1 have shown the exbiauster D as a ro-
tary air-pump for conveitence of representa-
tion; but it will be understood, that pistoh-
pumps for exhausting and compressing the
atr, either in the same or difterent machines,
~with all the necessary apparatus, may be em-
ployed driven from any convenient source of
power. _- ' |
The general operation is the same as that
before described; but it will be obvious that
- to maintain the eoluim of liguid at a consid-
erable height above the general level of the
open tank A a vacuum must be wholly or
. partially maintained in the upper portion of
the column F, and the density of the eolumn
- of liguid maintained therein will uniformly
40 decreasce toward the top, thus enabling the

30

35

ascending air to attain o muech higher cxpan- |

sion than otherwise, and thus absorb more
heat from the surrounding Yiquid and producs
2 lower degree of refrigeration of the latter.
45

-apparatus in this form, to emplov an inde-

pendent cireulating-pump G, with its receiv-

ing-pipe extended to a point remote from e

L find it desirable, in connection with the

I
.

the Tiquid.

of fine mesh would also serve-the purpose by
subdividing thie air-bubbles, and thus practi-
cally lengthening the course of the air through 63

- I am aware that the expansion of air has
been before utilized for similar purposes; but
in sych operations the air has been expanded
in pipes and receivers submerged ix the re- 7o

frigerating medium, whereby much of the ef-

ficiency is lost. | |

I claim and desire to secure by Letters Pat
ent— . - -

1. As an immprovement in the art of refrig- 75
erating or congealing liquids immersed in a -
liguid - refrigerating medinm, the process of
injecting compressed air directly intothebody
of said liquid-refrigerating medium to expand
therein and absorb heat therefrom,.substan- 8o
tially as before set forth. - |

2. As animprovement in the art of refrig-
eraling or congealing lignids by the expansion
of compressed air in & liguid - refrigerating

‘medium, the introduction of compressed air 83
| directly into and its éxpangion in direct con-

tact with 4 refrigerating medium held in vacuo,
substantially as set forth.
3. In an apparatus for the manufacture of

ice by expanding compressed air in a liquid- 9¢

‘refrigerating medinm, an serating - chamber,

!

]

o’ or F, (one or more,) connected with au air-:

compressing apparatug;provided with deflect-

ing-partitions b, substantially as set forth.

4. In-anice-making apparatus, in combina- 45
tion with the refrigerating -tank A, ouc or
more chambers, @’ or K, communicating thére
with, and provided with the perforated air:
admigsion pipe C aud exhaust-pipé B, con-
nected with a single aiy - forcing apparatus, toc
substantially as-ffgd for the purpose specified.

b, The iinproved ice-making apparatus,cin-
bodying a refrigerating-tank A, aerating - col-
umn F, communicating therewith, air ex- .
hausting and compressing apparatus D, cooler 108
15, and pipes 13 and C, substantially as and
for the purpose set forth. |

6. In an ice-making apparatus of the char.

t aeter deseribed, the combination, with the re-

columu, and its delivery - pipe extended up- frigerating - tank A and ecolumn . I, havjng 110

S50

~top, but preferably below the general level of

55

O

height of the liguid therein, and the ordinary

ward to discharge into the column near the |

the liquid therein. The ordinary gagesare to |
be attached to the column to ascertain the

regulating-cocks to the supply,. exhanst, and
circulating pipes to regulate the flow of lig-
uid and of air, 80 as to maintain the proper.
relations of the same, = . o

-It will be obvious that the function of tle
partitions &is to retard the ascendiug air and
pass it in a lengthened course through tlhe re-

|

open eommunication with each other, of the

~circulating-pump G, communicating with the

tank and column, substantially in the manner
and for the purpose gpecified.

- Intestimony whereof Thavehereuntoset my 115
hand in the presence of two-subseribing wit-
Nesses.

WESLEY 8. BREWER.

Witn_esses:
L. M. Hosga, |
JOSEPH A, KLAYOL.
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