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This invention relates to apparatus for 
cooling water or other liquids, and has ref 
erence more particularly to coolers designed 
for use of “dry” ices such as exempli?ed by 
solidi?ed carbon dioxide. > v. 
The chief aim of my invention is to render 

more practical than heretofore, use of refrig 
erants of the kind referred to in cooling 
water and other liquids through provision of 
a cooling apparatus which is structurally sim 
ple, reliable in operation, economic as regards 
consumption of the refrigerant, and wherein 
the chilling effect is produced indirectly, 
i. e. by circulation of the cold free gas sub 
limated from the refrigerant around the res 
ervoir containing the liquid undergoing cool 
ing, rather than by direct contact of the re 
frigerant itself with the reservoir, to the 
advantage of e?ectively precluding the pos 
sibility of freezing the liquid. . ‘ 

I further aim, in connection with a cooler 
operative under the above principle, to’pre 
determine circulation of the refrigerating 
gas in a direction counter to flow of the liquid 
in the reservoir, thereby to promote more uni 
form thermic interchange with correspond 
ing‘ enhancement in the e?iciency of the ap- _ 
paratus. 

Still other objects and attendant advan 
tages of this invention will be manifest from 
the detailed description following when con 
sidered in connection with the ‘attached draw 
ings, wherein Fig. I is a sectional view of a 
liquid cooling apparatus conveniently em 
bodying my present improvements. ' 

Fig. II is a plan view of the same. 
Fig. III is an elevation of the left hand end 

of the structure as considered in Fig. I, with 
parts broken away to'bett'er disclose other 
wise hidden features; and, r 

Fig. IV is a view somewhat similar to Fig. 
I but showing an alternative form ‘of. my 
invention. .. . ‘ ‘ . 

more particularly to 
Figs. I, II and III of these illustrations,.the 
numeral 5 designates a reservoir which, in 
the present instance, is made from ceramic 
material to rectangular con?guration. > Com 
municating into the reservoir. 5 through a 
metallic coupling 6, is a bell 7 likewise made 

from ceramic material and adapted to re 
ceive the mouth of an inverted supply con 
'tainer 8. -As shown, the reservoir 5 and the 
hell '7 are surrounded by an insulate casing 
generally designated by the numeral 9, the 
same being ‘formed of cork ‘or other suitable " 
thermo-insulation 10 and protected on the 
outside by a sheathing 11 of metal. To ren~ 
'der the casing 9 gas tight, the joints areall 
sealed with a suitable cementitious substance 
as at 12, and a coating of like material ap 
plied to the insides of its walls as at 13. ‘At 
the interior, the casing 9 a?ords a space 15 
above the reservoir 5 for a charge G of solid 
carbon dioxide, here shown as being in block 
form,‘with interposition of insulation at 16 
and .17 to prevent direct contact of the refrig~ 
erant G with either the reservoir 5 or the bell 
7 , the insulation 17 being U-shaped in cross 
section, as shown in dotted lines in Fig. II, 
so as ‘to surround said bell. The casing 9 
also affords passages 18, 19, 20, 21, 22 along 
the sides (Fig. III), ends and bottom (Fig. 
I) of the reservoir 5, as well as a communi 
cating clearance 23 around the hell 7, which 
"clearance leads to the exterior at the top of 
the structure. 7 
The space 15 for the refrigerant G is ac 

cessible through an opening 25 in the top of 
the casing 9, said opening being closed by a 
removable ‘plug 26. This plug 26 is con-' 

‘structed from a plurality of layers of felt 
‘sewed together by stitching conventionally 

‘ indicated at 27, and it is liftable by a ring 28 
which is secured by means of a clip 29 en 
gaged through an aperture in a sheet metal 
plate 30 constituting thetop of said plug. 
The casing 9 is ?tted with a cover lid com-' 

prising counter part sections 31 which meet 
along the longitudinal medial plane of'the 
vstructure as shown in Fig. II, said lid sec 
tions having down turned ?anges 32 to over 
lap the ‘sides of the casing 9, and attached 
angle lugs 33 to prevent their displacement 
relatively, ' ' ' 

Referring to Fig. I, it will be observed that ' 
the coupling 6 comprises a tubular nipple 35 
which is threaded for engagement by nuts 
36, 37, adapted, through interposed washers 
38, 39 to compress sleeves 40, 41 of rubber or 
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the like into liquid tight contact with the 
sides of apertures 42, 43 respectively pro 
vided for the ends of the nipple 35 in the res 
ervoir 5 and the bell 7. The nuts 36, 37 are 
also instrumental in clamping, between the 
reservoir 5 and the bell 7, a spacing element 
having the form of a tripod 45. 
Water is drawn from the reservoir 5 under 

control of a plunger operated faucet46 at 
tached to the outer end of another tubular 
nipple 47 which leads horizontally through 
the side wall of the casing 9. As shown, the 
nipple 47 has a ?uidtight connection at 48 
with the reservoir 5 similar in construction 
to the fluid tight juncture means employed 
with the coupling 6. V v ‘ 

' The operation of the cooler is as follows: 
As the cold heavier-than—air free gas sub 
limates from the charge C of solid carbon 
dioxide in the space 15, it descends‘ down 
along the sides 18, 19 (Fig. II) and left hand 
end 20 (Fig. I) of the reservoir 5 and then 
passes horizontally through the passage 22 
beneath said reservoir to the passage. 21 at ' 
the opposite end of the latter. From thence, 
the gas flowsupward into the clearance 23 
around the ' bell 7, and, after being spent, 
?nally escapes at the topvof the casing 9 into 
the outside atmosphere; all as shown by‘ the 
arrows in Fig.'I. The cold gas thus circu 
lates around the reservoir 5 and the bell 7 in 
a direction counter to the flow of the water in 
them, thereby cooling the water to a palatable 
temperature suitable fordrinking purposes, 
the danger of freezing being precluded by 
avoidance of direct contact of the refrigerant 
C with either the reservoir 5 or the bell 7 ' 
as a consequence of interposition of the insu 
lation at 16 and at 17. g ' r 

, In the alternative form of my invention 

passing upward through the insulation 10a. 
.The‘means here employed to insure water 
tightness atthe junctures of theinlet pipe 
6a and the drain pipe 47 a with the reservoir 
5a are identical to those described in connec 
tion with the first embodiment. In the pres 

~ ent instance, escape of the spent refrigerat 
ing gas takes place through a small duct 2311 
that extends up through the insulation from 

, thetop of the passage 21a at the right hand 
end of the reservoir 5a. Except for the dif- ' 
ferences noted, the cooler of Fig. IV is of the 
same construction as the cooler ofFigs. I— 
III and, moreover, operates under the same 
principle. In order to obviate the necessity 
for a separate detailed description, all cor 
responding parts not speci?cally referred to 
have been designated by the same reference 
numerals previously employed with addition ‘ 
of the subscript “a”. ‘ 
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Having thus described my invention, I 
claim: 7 " . 

1. In liquid cooling apparatus, a closed 
ceramic reservoir for traverse of the liquid 
which is to be cooled; and a surrounding ther 
mo-insulating casing providing a superposed 
space for a charge of solid carbon dioxide 
with interposition of insulation preventing 
direct contact of, the refrigerant with the top 

. of the reservoir, and communicating passages 
about said reservoir for the free circulation 
of the gas sublimated from the refrigerant 
in a direction counter to the flow of the liquid 
therein. ' ' ' 

2. In liquid coolingapparatus, areservoir 
for traverse of the liquid which to be 
cooled; and a surroundin .thermo-insulating 
casing'provldmg a space or a chargeof solid 
carbon dioxide, and passages determinlng 
“circulation of the cold ‘free ‘gas sublimated 
from the refrigerant around'said reservoir in 

V the llquid 

therein. ' i 

3. In liquid cooling apparatus,- aclos'edv 
reservoir for traverse of the‘ liquid which is 
to be cooled; a bell communicating into the 
reservoir ‘and adapted, to receive the mouth of 
an inverted supply container ; and ar‘surround 
ing thermo-ins'ulating casing providing =a 
space'fora charge of solid carbon dioxide 

' and continuous passages determining flow of 
the cold free gas sublimated from the refrig 
erant around the reservoir and the belllin a 
‘direction counter to the flow of the‘ liquid in 
them. . . 

r 4. In liquid cooling apparatus, "a closed 
reservoir for' traverse of the liquid which'is 
to be cooled,- a removable bell communicating 
into the reservoir by way of a coupling nipple. 

_ 'with a ?uid-‘tight connection and adapted to 
shown in Fig. IV, the bell of the ?rst de- ' l ' 
scribed form is supplanted by a pipe’connec 

. tion 6a for leading water from a housemain 
directly into the reservoir 5a, said pipe con 

' V nection entering the casing at the bottom and 

receivethe mouth of an inverted‘supply‘cou 
' container; and a surrounding thermo-insulat 
ing casing affording a superposedsp'ace for a 

7 charge of solid carbon dioxide with interposi 
tion of insulation preventingdirect contact 
of the refrigerant :with either the reservoir 
or the bell, and passages about said reservoir 
and ‘bell for free circulation of the gas subli 
mated from the refrigerant in a direction 
counter to the flow of the liquid being cooled. 

5. In liquid cooling apparatus, a closed 
reservoir for traverse of the liquid. which is 
to be cooled; a bell communicating into the 
reservoir and adapted toreceive the mouths”.0 
of an inverted supply container; and a sur 
rounding thermo-insulating ‘casing affording . 
‘a space for a charge of solid carbon. dioxide 
with interposition of insulation preventing 
direct contact of the refrigerant with eitherqlz,s 
the reservoir or the bell, and passagesrdeter 
_'mining ?ow of the cold free gas sublimated 
‘from the refrigerant about said reservoir and 
bell m a direction counter to theo?-ow' of the‘ 
‘liquid in them. . 

6. In liquid cooling apparatus, aclos'ed 
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reservoir for traverse of the liquid which is 
to be cooled, a bell communicating into the 
reservoir and adapted to receive the mouth 
of an inverted supply container; and a sur 

5 rounding thermo-insulating casing a?'ording 
a space for a charge of solid carbon dioxide, 
passages around the reservoir for circulation 
of the cold free gas Sublimated from the re 
frigerant, and a communicating clearance 

10 around the bell for escape of the gas to the 
, exterior of the refrigerator. 7 

7. In liquid cooling apparatus a closed 
ceramic reservoir for traverse of the liquid 
which is to be cooled; a ceramic bell commu 

15 nicating into the reservoir through a metallic 
coupling and adapted to receive the mouth of 
an inverted supply container ; and a surround 
ing thermo-insulating casing aifording a 
space for a charge of solid carbon dioxide, 

20 and passages about said reservoir and bell 
for circulation of the cold free gas sublimat 
ed from the refrigerant. 

8. In liquid cooling apparatus, a closed 
reservoir for traverse of the liquid which is 

25 to be cooled; an inlet leading into the reser 
voir; and a surrounding thermo-insulating 
casing providing a space for a charge of solid 
carbon dioxide, and communicating passages 
determining flow of the cold free gas subli 

immated from the refrigerant around the reser 
voir and the inlet in a direction counter to 
the ?ow of liquid in them. 7 

9. In liquid cooling apparatus, a closed 
ceramic reservoir for traverse of the liquid 

35 which is to be cooled; a similar material bell 
communicating into the reservoir and adapted 
to receive the mouth of an inverted supply 
container; and a surrounding thermo-insulat— 
ing casing providing a space for a charge of 

40 solid carbon dioxide with interposition of in 
sulation above and out of direct contact with 
the reservoir, and continuous passages about 
the reservoir and the bell for circulation of 
the cold free gas Sublimated from the re 

45 frigerant. ‘ 

In testimony whereof, I have hereunto 
signed my name at Philadelphia, Pennsyl 
vania, this 23rd day of December, 1929. 

50 CHARLES E. BONINE. I 
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