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To all whom it may CO726e | ber of sub- compartments, a'. Each of the Be it known that I, WESLEY S. BREW ER, a 
citizen of the U ited States, residing at Rich 
mond, Way...e county, Indiana, have invented 

5 new and usefui In provements in Methods of and Apparatus for Refrigerating Liquids, of 
which the following is a specification. 
My invention relates to methods and appa 

ratus for the refrigeration of liquids by means 
Io of the expansion and absorption of heat, by at 

mospheric air released from compression, its 
object being to simplify and render the same 
more efficient and less expensive in c6st and operation. 
To this end my invention consists, prima. rily, in releasing and expanding the com 

pressed air in direct contact with the refrig erating-liquid; secondly, in decreasing the 
density of the liquid, thereby increasing the 

20 expansive capacity of the air exhausted 
therein; and, lastly, in the construction and 
arrangement of apparatus for the continuous 
refrigeration of the liquid medium employed 
in artificial ice-making by the methods above 

25 indicated. - 
Apparatus for carrying out my invention is illustrated in the accompanying drawings, 

in which Figures l and 2 are a plan view and 
cross-section, respectively, of a refrigerating 

3o tank for ice-making, in which the principle 
employed is the exhaustion of compressed air 
in direct contact with the brine used as the 
refrigerating medium; and Fig. 3, a longi 
tudinal vertical section of the apparatus pro 

35 vided with means for decreasing the density. 
of the liquid, the said means being in this 

5 

case a vertical tank or column provided with ling premised that suitable mechanism, D, of an air-exhauster for maintaining the column 
of liquid normally above the general level by ing the air from the sub-compartments at and go 

go air-pressure acting against a vacuum. compressing the same and forcing it back 
Referring to the drawings, in which the again through the delivery pipe, 9, and als) 

parts described herein are indicated by the suitable provision--such as a coil, E-be addel ietters of reference, A designates the refrig- for cooling down the air when compressed. 
erating-tank, which may be conveniently di- The apparatus so constructed is operative (5 45 vided into three compartments longitudinal 
ly, of which the ontside compartments, a a, 
are simply open portions of the main taik, 
designed for the reception of the congealing 
vessels, of the usual character, and the central 

5o compartment is closed at the top, and pref 
erably divided by cross-partitions into a num 

sub-compartments a' is provided with a vacu 
uum - valve, v, opening inward, and has a 
branch connection with the air - exhausting 
pipe B. The compartments a? are also per 
forated at the sides and bottom, as at act', to 
assist the circulation of the liquid contents of 
the general tank, as hereinafter described. 

Longitudinally at or near the bottom of the central compartment gxtends an air-delivery 
pipe, C, passing through the entire series of 
sub-compartments a, and provided with one 
or more openings at each sub-compartment, 
preferably at the under side of the pipe. C. 
Regulating-valves may be used at such open 
ings, if deemed necessary; but generally reg 
ulating-valves v' ia, the branch connections 
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with the airexhausting pipe B will be sufi 
cient, in connection with the vacuum-valves , (the kitter being provided with means for 
due regulation,) to equalize the outflow of air 
to correspond with the inflow in the several sub-compartmentsa". Each sub-compartment 
is further provided with a series of inclined 
partitions or deflectors, b, arranged one above 
another, as shown, to catch and retard the as cending air and guide it from side to side in a zigzag course through the surrounding liq 
uid. These deflectors are independent of each 
other, and terminate at each side wholly with in the sub- compartments a, but may be sol 
dered or otherwise attached at opposite ends to 
the cross-partitions separating the sub-com . 
partments. s 

The parts thus described constitute my in proved apparatus in its simplest form, it be: 
any approved form, be provided for exhaust 

to a practicable degree for ordinary refriger 

through an apartment where a low tellipera 
ture is desired. 

air by powerful confessors, pression of the 
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ating purposes--for example, the refrigeral 
tion of a liquid designed to circulate in pipes 

It is also operative for ice it:U 
manufacture, but involves a consideralle colli 



k" isia 
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the operationin either case being the compres 
sion and cooling of the air, then allowing it 
to escape into the sub-compartments through 
the delivery-pipe Caud pass upward beneath 

5 the deflecting partitions through the contained 
liquid, thence being exhausted from the coln 
partments through the pipe B. I prefer, how 
ever, to construct the tank A with one or more 
columns, F, which are simply vertical exten 

Iosions of the sub-compartments a, and nay be 
considered the practical equivalent of a se 
ries of such sub-compartments, with the ad 
ditional function presently to be described. 
The column F may be of any convenient 

15 height within the linit of the hydrostatic law 
of the vacuum, and provided with the perfo 
rated delivery-pipe C, deflecting-partitions b, 
and vacuum-valve v, as before described for the sub-compartments a'. The exhaust-pipe 

2O B is however, in this instance provided with 
a valve, v', opening outwardly from the cham 
ber. The exhauster ID and coil E, of any ap. 
proved construction, I have before referred 
to. I have shown the exhauster D as a ro 25, tary air-pump for conveinience of representa 
tion; but it will be understood that piston pumps for exhausting and compressing the 
air, either in the same or different machines, 
with all the necessary apparatus, may be em. 

3o 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 column of liquid at a consid 

35 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 column of liquid maintained therein will uniformly 

4o decrease toward the top, thus enabling the 
ascending air to attain a much higher expan 
sion than otherwise, and thus absorb more 
heat from the surrounding liquid and produce 
a lower degree of refrigeration of the latter. 

45 I find it desirable, in connection with the 
apparatus in this form, to employ an inde. 
pendent circulating-pump G, with its receiv- | 
ing-pipe extended to a point remote from the 
colunal, and its delivery - pipe extended up 

50 ward to discharge into the column near the 
top, but preferably below the general level of 
the liquid therein. The ordinary gages are to 
be attached to the column to ascertain the 
height of the liquid therein, and the ordinary 

55 regulating-cocks to the supply, exhaust, and 
circulating pipes to regulate the flow of liq 
uid and of air, so as to maintain the proper. 
relations of the same. - 

It will be obvious that the function of the 
6o partitions bis to retard the ascending air and 

pass it in a lengthened course through the re 

ice by expanding compressed air in a liquid 
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frigerating-liquid, and that a series of screens 
offine mesh would also serve the purpose by 
subdividing the air-bubbles, and thus practi 
cally lengthening the course of the air through 65 
the liquid. 
'. I am aware that the expansion of air has 
been before utilized for similar purposes; but 
in such operations the air has been expanded 
in pipes and receivers submerged in 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 improvement in the art of refrig- 75. 
erating or congealing liquids immersed in a 
liquid refrigerating medium, the process of 
injecting compressed air directly into the body 
of said liquid-refrigerating medium to expand 
therein and absorb heat therefron, substan 
tially as before set forth. 

2. As an improvement in the art of refrig 
erating or congealing liquids by the expansion 
of compressed air in a liquid. refrigerating 
medium, the introduction of compressed air 
directly into and its expansion in direct con 
tact with arefrigerating medium held in vacuo, substantially as set forth. 

3. In an apparatus for the manufacture of 
9G 

refrigerating medium, an aerating chamber, 
a' or F, (one or more,) connected with au air compressing apparatus provided with deflect. 
ing-partitions b, substantially as set forth. 

4. In an ice-making apparatus, in combina: 
tion with the refrigerating-tank A, obe or 
more chambers, a? or F, communicating there 
with, and provided with the perforated air. 
admission pipe Caud exhaust - pipe B, con 
nected with a single air forcing apparatus, substantially E. for the purpose specified. 

5. The improved ice-making apparatus, en 
bodying a refrigerating-tank A, aerating - col 
umn F, communicating therewith, air ex 
hausting and compressing apparatus D, cooler 
E, and pipes 13 and C, substantially as and 
for the purpose set forth. 

6. In an ice-making apparatus of the char. 
acter described, the combination, with the re 
frigerating - tank A and column F, having to 
open communication with each other, of the 
circulating-pump G, communicating with the 
tank and column, substantially in the manner 
and for the purpose specified. .. 

. In testimony whereof I have hereunto set my 15 
hand in the presence of two subscribing wit. 
nesses. 

Oc 

WESI, EY S. BREWER. , 
Witnesses: 

I. M. HoSEA, 
JoSEPE? A. KI, A YOl. 


