
Nov. 25, 1952 G. M. BOOTH ET AL 2,618,938 

METHOD AND APPARATUS FOR BEVERAGE COOLING AND DISPENSING 

Filed May 4, 1949 4 Sheets-Sheet l 

@1 
102 

(war e If. ?oa/lo 
BY ?ri ur [2’. Pair/L 



2,618,938 Nov. 25, 1952 G. M. BOOTH ETAL 

METHOD AND APPARATUS FOR BEVERAGE COOLING AND DISPENSING 

4 Sheets-Sheet 2 Filed May 4, 1949 

7'26 
_/ N 4 /_ 0 

0 O I!!! . 

/. @ _:________ _ 
f. _ _ _ _ _ _ _ _ _ _ _ 

H W n _ _ _ n _ _ _ u _ _ __ _ _ _ _ _ _ _ 

_ EEILIQNI Q10 
, _ 5 _ _0D _ _ _ _ _ _ nJ 45 w 

W: __1____1__ m _._ 21f”? 
__“/>__:z:_4/_ _ _ _ _ _ 7; _/_ 

“x5 ~\\W,.\k.?__"__i_u;_:__“A:_ 11 Z...” ________ __ _ ____ 1 m,” ________h__:__ ____ ____ W” _________________ __ .. :_:________ _____ 
A .4, __:1___ ______ 
T __ _ _ _ _ _ _ _ _ _ _ 

_ _“ 

m Ej?jft , 

0 w 

- 

lll'liiiln." 





Nov. 25, 1952 e. M. BOOTH ET AL 2,618,938 

METHOD AND APPARATUS FOR BEVERAGE COOLING AND DISPENSING 

Filed May 4, 1949 4 Sheets-Sheet 4 

80 

Zia 34d ' 

334, 

Z 3 4 5 6 7 
fL/IPSED TIME //V HUI/R6‘ 

3 
70 

i 
ll 
% 60 
£2 
5E 
K 50 
E 
k 

[k 
g 40 
m 

2 a 
ELHPSED TIME IN HOURS 

k 70 
‘ 111212 g 

00 

"2% 
‘Q 
E 50 
% 
Lu 

40 
K1 INVENTORS 

0 1 a 4 5 6 ?mr 21V. 300% 
EL/IPSED TIME /I\/ HOURS BY H1} “1' H 

msmwiw 
l7 TTORNE)’ 



Fatented Nov. 25, .1932 2,618,938 

UNITED STATES PATENT OFFICE 
2,618,938 

METHOD AND APPARATUS FOR BEVERAGE 
COOLING AND DISPENSING 

George M. Booth, West?eld, and Arthur H. Patch, 
Glen Ridge, N. J., assignors to Novadel-Agene 
Corporation, Belleville, N. J., a corporation of 
Delaware 

Application May 4, 1949, Serial No. 91,272 

(Cl. 62—141) 11 Claims. 
1 

This invention relates to the cooling and dis 
pensing of beverages, speci?cally beer and similar 
brew, and in a more particular sense relates to 
apparatus and procedure for cooling brew which 
is packaged in metal barrels. It will be under 
stood that the invention is applicable to the con 
ditioning of beer, ale and other beverages of like 
character, each of which may be de?ned as brew; 
thus where reference is made hereinbelow to beer 
and operations for cooling or otherwise treating 
it, it will be understood that what is said is simi 
larly applicable to other types of brew as just 
explained. While the storing and handling of 
beer in wooden barrels has been practiced for 
centuries and has certain advantages, there has 
recently been increasing use of metal barrels for 
such purpose, likewise to considerable but per 
haps different advantage, especially in durability, 
ease of handling and over-all cost. The term 
“metal barrels” is here used to mean barrels 
made Wholly or substantially wholly of metal 
(aluminum, stainless steel, and ordinary or stand 
ard steel being the commonest examples of metals 
used for such structures), and speci?cally barrels 
wherein the entire wall is non-insulating or sub 
stantially non-insulating. Thus such barrels 
have their side walls and heads constructed of 
essentially a single thickness of metal of sheet 
or plate-like character, which is relatively dur 
able and which has relatively substantial heat 
conductivity as distinguished from Wooden bar 
rels or kegs (the term “barrel” being used herein 
synonymously with keg) or as distinguished from 
barrels having double walls packed with insulat 
ing material or providing quiescent air spaces of 
large extent. 
While eminently satisfactory results, for cool 

ing beer in barrels at the locality where it is 
dispensed, have been obtained in the case of 
wooden barrels by employing coolant coils in 
side the barrel, such structures are, for a num 
ber of reasons, not feasible or convenient for 
metal barrels. Accordingly various proposals 
have been made for cooling metal barrels, for 
instance by jacketing substantially the entire 
barrel with structure to convey a coolant liquid 
around it, or by subjecting the barrel to a con 
tinuous spray of cold water which runs down over 
its sides, or by simple air cooling, e. g. by mount 
ing the barrel in a refrigerated chamber. It will 
be understood that the aim has been to provide 
a cooling of the beer in the barrel, as at the dis 
pensing locality, so that the brew is kept cold 
from the time it is delivered at the restaurant, 
tavern, or the like, until the entire contents of 
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2 
the barrel has been dispensed, all without the 
use of external separately chilled, coils of pipe 
or the like through which the beverage must ?ow 
enroute to the faucet in order to cool it when 
no effort has been made to reduce its tempera 
ture inside the barrel. More speci?cally in many 
cases, a chief object in making provision for cool 
ing beer Within the barrels is to carry out cer-‘ 
tain principal features and thereby obtain the 
advantages of the inventions embraced in U. S. 
Patent No. 2,051,013, granted August 11, 1986, to 
Herman E. Schulse, for improvements in the art 
of beverage conditioning and dispensing. 
Experience has revealed, however, that prior 

proposals of the sort mentioned above for cool 
ing beer in metal barrels have fallen short of pro 
viding a practical and satisfactory system, for 
example either because an inordinately large 
and consequently expensive cooling capacity has 
been required, or because the e?iciency and par 
ticularly the rate of cooling have been unduly 
low or because the proposed equipment has been 
complicated or objectionable in appearance or in 
other respects, beyond the criteria of neatness, 
convenience and simplicity Which a dispensing 
installation ought to satisfy. 
More particularly, the general requirements of 

a beer cooling system to be employed in restau 
rants, taverns, clubs and the like where draught 
beer is dispensed, are that the arrangements and 
connections be structurally simple and convenient 
for the insertion and removal of barrels, that 
the cooling effect in the case of a newly inserted 
barrel be quite prompt (so that cold beer can 
be drawn within a reasonably short time), that 
the system e?ectively cool all of the beer in the 
barrel, and that the cooling capacity needed from 
the refrigerating and coolant circulating instru 
mentalities be as low as possible, for the sake of 
economy in both cost and operation of equip— 
ment. 
As is now well recognized, it is very advan 

tageous to keep all of the beer in a barrel at a 
low temperature, e. g. below 50° F., from the time 
that the barrel is delivered to the place of dis 
pensing until the last available drop has been 
drawn. At higher temperatures, draught beer 
deteriorates rapidly in a number of respects, i. e. v 
as to taste, appearance and other desirable char 
acteristics. At the same time, the initial cooling 
load is much higher for bringing a freshly de 
livered, warm barrel of beer down to the required 
keeping and serving temperature, than to main 
tain the beer at such temperature thereafter. 
This is particularly true where, as is ordinarily 
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preferred, the entire contents of the barrel are 
to be brought as promptly as possible to the 
stated low temperature, whether the barrel is 
immediately used for dispensing its contents or 
whether it is temporarily retained in a stand-by 
position until needed. Finally, the cooling ar 
rangements, to be practical, should be compatible 
with the structure of metal barrels and should 
be such as to represent a minimum of expense 
and inconvenience, either in permanently or tem 
porarily associating the cooling means with the 
barrel, or in respect to the equipment necessarily 
manipulated when a barrel is added to or re 
moved from the cooling system. 

Chief objects of the present inventionare thus 
to provide cooling apparatus and procedure for 
metal barrels of brew, such that the above re 
quirements, or essential elements of them, are 
satisfactorily achieved. Further objects are to 
overcome one or more of the di?iculties or short- _, 
comings heretofore encountered in previously 
proposed arrangements for cooling beer in metal 
barrels, and to provide improved, ef?cient and 
economical means for such purpose. Another and 
more speci?c object is to afford a novel and pe 
culiarly satisfactory combination of cooling in 
strumentalities, which may be employed for cool 
ing and conditioning brew packaged in metal 
barrrels, in the attainment of systems and oper 
ations such as embraced by the cited Schulse - 
Patent No. 2,051,013. Additional objects are to 
provide simple and effective yet remarkably in 
expensive arrangements for cooling brew in metal 
barrels, requiring a minimum of refrigerating 
capacity and affording great convenience in use. 
To these and other ends, certain features and 

structures of the invention are illustrated, by way 
of example, in the accompanying drawings and 
are hereinbelow described. 

Referring to the drawings: 
Fig. 1 is an elevational view, partly in vertical 

section and partly diagrammatic, of a complete 
beer cooling system embodying features of the 
present invention; 

Fig. 2 is an elevation of a barrel, with parts 
broken away in vertical section, which is an ele 
ment of the system of Fig. 1 and which incorpo 
rates cooling structure in accordance with the 
invention; 

Fig. 3 is a horizontal section on line 3-3 of 
Fig. 2; 

Fig. 4 is an enlarged, fragmentary horizontal 
section on line 4-4 of Fig. 2; v 

Fig. 5 is an enlarged, fragmentary vertical sec 
tion on line 5—5 of Fig. 2; 

Fig. 6 is a vertical section of a barrel embody 
ing another form of cooling structure which car 
ries out the principles herein disclosed; 

Fig. 7 is a horizontal section on line 1—1 of 
Fig. 6; 

Fig. 8 is an enlarged, fragmentary perspective 
view of the lower part of the tap rod shown in 
Figs. 6 and '7, with a part of the outer shell broken 
away; 

Fig. 9 is a view in vertical section, chie?y dia 
grammatic, showing structure employed in test 
ing and demonstrating certain aspects of the in 
vention in cooling a barrel of beer; 

Figs. l0, l1 and 12 are curves or graphs illus- . 
trating certain results with various barrel-cool 
ing structures; and 

Fig. 13 is another graph or plotted tabulation 
illustrating speci?c results of cooling with various 
arrangements, especially the extent to which 
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4 
cooled beverage can be drawn at successive time 
intervals. 
The present improvements are grounded in 

major part upon the discovery that the foregoing 
objects in the cooling of metal barrels of beer 
may be achieved by the application of cooling in 
?uence to the barrel in a controlled or predeter 
mined manner, preferably including a spatial or 
distributed relationship of the localities at which 
heat transfer is effected of such character as to 
afford a prompt cooling of beer at the locality 
from which it is actually drawn and as to pro 
vide a suitably rapid cooling of the entire body 
of liquid at least in part by convection or thermal 
circulation, all of these results being attainable 
by a very simple and convenient structural com 
bination with the metal barrel. 
Various schemes such as a cooling jacket 

around the entire cylindrical surface of the barrel, 
or cooling pipes spaced regularly throughout such 
surface, or similar means for uniform distribu 
tion of coolant on the outside of the structure, 
have ‘been proposed as yielding a suitable cooling 
operation for the entire contents of a metal 
barrel. It has now been found, however, that 
unless the coolant is supplied at an excessive rate 
or at an inordinately low temperature such ar 
rangements are of relatively slow eifect, as com 
pared, for example, to the promptness with which 
cold beer may be drawn from a wooden barrel 
of the internally cooled type as shown in the 
cited Schulse patent. A high rate of coolant cir 
culation requires a correspondingly large and ex 
pensive apparatus for supplying the refrigerated 
?uid, with a capacity far more than necessary to 
keep the beer cold during the relatively long time 
that the barrel usually remains in the dispensing 
position after the initial cooling operation. 
To use very low temperatures for the coolant 

also involves apparatus of disproportionate size 
and cost, considering the practical needs of the 
system during most of the time, and may yield 
and unfavorable over-cooling of the beer, i. e. in 
that the ?avor and other characteristics of beer 
are considerably dulled at very low temperatures 
and may even be permanently impaired, especial 
ly if any part of the beverage actually freezes. 
On the other hand, tests of the sort described be 
low have now indicated that when the cooling is 
localized at or near the bottom of the barrel 
where the tap rod or draught tube withdraws the 
beer, there can be an econmical cooling of the 
portion of the beverage which is ?rst drawn at 
any time, but there is likely to be a complete 
failure of cooling as to other parts of the barrel 
contents. 
More specifically, it has now been found that 

by simultaneously cooling both the lower‘ part of 
the barrel (i. e. around or beneath the tap rod) 
and another and higher locality, preferably 
spaced from the cooled lower part, and by regu 
lating or constructing the cooling arrangements 
for the upper locality so as to limit the cooling 
effect relative to that below, disadvantages of the 
sort stated may be overcome. That is to say, 
the beer adjacent the tap rod opening at thebot 
tom is promptly cooled and may be drawn, in fully 
satisfactory condition, within a suitably short 
time from the installation of the barrel, while 
the controlled and substantially lesser cooling 
action at an upper locality serves in a cooperative. 
manner (as will be explained) to bring the-tem 
perature of the remainder of the barrel contents 
to the desired low value, by convection (thermal 
circulation) . 
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The quantitative relation between the two cool 
ing operations is found to be of unusual signi? 
cance, e. g. for economical attainment of the 
stated results. That is to say, investigation has 
now shown that the employment of coolant in 
?uence at the upper locality of the barrel in an 
amount commensurate with that used at the 
bottom, or in a greater amount, interferes seri 
ously with the desired result of the localized bot 
tom cooling; but we have found that if the appli 
cation of coolant at the upper part of the barrel 
for transfer of heat by conduction is controlled 
at a value considerably less than the extent of 
coolant in?uence at the bottom, the desired con 
vective effect, i. e. the thermal circulation of the 
beer, will occur to a su?icient extent and yet will 
not physically disturb the rapidly chilled layer 
at the lower part. 
By way of illustration of the foregoing, refer 

ence is ?rst made to Fig. 9 of the drawings, show 
ing a metal barrel generally designated 20 having 
a tap rod 2! extending down through its head 22 
and carrying at its upper extremity a faucet 23 
from which beer is to be drawn. The barrel is 
?lled with beer 2/1, say to a level 25 near the upper 
head. The tap rod 2| opens at 26 near the bot— 
tom or lower head 27 of the barrel, so that with 
the barrel contents maintained under appropriate 
pressure, either by reason of the natural carbona 
tion or preferably by aid of the usual means (not ‘ 
shown) for introducing a gas, such as carbon 
dioxide or air, under pressure, beer may be drawn 
at the faucet 23 as desired. Around the vertical 
wall 28 of the barrel, briefly described as cylin 
drical although in fact usually having a bulging 
con?guration of the nature shown, there are dis 
posed (for purposes of the test apparatus here 
illustrated) narrow annular channels of con 
siderable vertical height, viz. a channel 29 around 
the lowermost part of the cylindrical wall 28 and 
a channel 30 around the upper portion of the wall. 
For experimental measurement of temperatures 

of the beer in the apparatus of Fig. 9, a series of 
temperature-sensitive devices were arranged to 
extend through the barrel wall at spaced vertical 
intervals, for example ?ve thermometers 3i, 32, 
33, 3t and 35, each having a thermally insulated 
covering 31 through which it traversed the wall 
in sealed relation. Each thermometer had a tip 
or head portion 38, sensitive to temperature and 
disposed near the center part of the barrel, and 
an outer protruding portion 39 of suitable char 
acter for reading the temperature there, or for 
connection of remote indicating means, i. e. de 
pending on the type of thermo-sensitive device 
used. In one set of tests, where the barrel 20 
(of standard character) had an over-all vertical 
dimension H of 21 inches, the thermometers 3! 
to 35 inclusive were disposed respectively at dis 
tances of 2, 51/2, 101/2, 151/2 and 18% inches from 
the bottom of the barrel, all of the thermally 
sensitive heads 38 being located approximately 
21/2 inches from the vertical axis of the barrel. 
The channels 29, 36 provided enclosures or 

jackets which in these test operations were each 
open at the top, yet afforded a con?nement of 
coolant, ?owing in the channel, to an annular 
area of desired vertical extent, directly in con 
tact with the outer face of the barrel wall. Pro 
vision (not shown) was made for circulation of 
coolant liquid, e. g. cold water at about 34° to 37° 
F., around each of the channels, i. e. annularly 
around the barrel so that cold water flowed from 
one locality of a given channel circumferentially 
of the barrel in contact with its wall back to 
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6 
essentially the same locality. The water was 
then returned to the tank of the refrigerating 
means (not shown) for restoring it to the stated 
low temperature in the course of recirculation; 
the coolant supply in the channels was also con 
trollable (as by adjusting the level of outlet) so 
as to maintain in each any selected depth of, 
coolant. 
For comparison with the procedure and ap~ 

paratus of the present invention, results are 
shown in Fig. 10 of a test wherein coolant liquid 
was circulated only through the lower channel 
29. In this instance the vertical height B of the 
layer or bandcof circulating cold water in con— 
tact with the barrel wall was 6 inches, the average 
temperature of the water being 35° F. Before 
the supply of cooling water to the band 29 was 
initiated, the temperature of the barrel and its 
contents, and likewise that of the surrounding 
space, was about 70° F. Fig. 10 shows the tem 
perature readings taken with the several ther 
mometers 31-35 inclusive over a period of about 
'7 hours from the commencement of the test, the 
cold water being circulated through the channel 
29 throughout the entire time in the manner de 
scribed. It will be noted that the lowermost layer 
of beer, 1. e. up to and around the thermometer 
3|, represented by the curve 31a, cooled down 
quite promptly, reaching the optimum beer 
serving temperature of 42° F. in almost exactly 1 
hour. It will be noted that here (and in Figs. 11 
and 12 too) temperatures are noted as ordinates 
and elapsed times (in hours) as abscissas. The 
next higher thermometer 32 showed a much 
slower cooling rate for beer at the corresponding 
level, as in curve 32a, while at the upper levels, 
represented by curves 33a, Eta, and 35a for the 
correspondingly numbered thermometers, there 
was no appreciable cooling e?ect whatever. In 
other words, the cold beer strati?ed at the bot 
tom of the barrel, in the vicinity of the cooling 
band 29 and neither conduction nor thermal cir 
culation occurred in any su?icient extent to cool 
the beer in the upper two-thirds of the barrel. 
While cooling means so provided would eiiectively 
permit the withdrawal of cold beer through the 
tap rod 2| in moderate amounts from time to 
time, the major part of the beer in the barrel 
would not be kept at a low temperature and over 
even a short period, and very certainly within a 
few days, would deteriorate as explained above. 

Figs. 11 and 12 show the results of further series 
of tests using coolant, i. e. cold water at about 
34°~37° F., in both bands 29 and 39, Fig. 12 repre 
senting a presently preferred operation according 
to the principles of the invention. In each of 
these sets of tests the cold water was circulated 
through the bottom band to the full height B of 
about 6 inches. For Fig. 11, the circulating water 
?lled the upper band to a height C1 of 4% inches, 
representing a coolant e?ect of similar order to 
but in fact somewhat less than that in the lower 
band. As will be apparent from Fig. 11 the lower 
part of the barrel cooled considerably more slow 
ly than was the case in the test of Fig. 10 where 
no upper band of coolant was employed. Al 
though the same heat removing in?uence was ex 
erted at the bottom jacket as for Fig. 10, the low 
ermost thermometer 3| did not drop down to the 
desired temperature of about 42° F. until nearly 
1% hours from the start, i. e. as shown by the 
curve 3|b. The curves 32b to 3512 inclusive, rep 
resenting readings from the other thermometers, 
show that the entire contents of the barrel was 



7 
cooled-even the toplevél reaching the 42° FL mark 
by't'he end of 5 hours. 
In the test reported in Fig. 12, the height of 

coolant in the upper channel 30 was kept at a 
relatively small value C2, speci?cally 1 inch, rep 
resenting very substantially less cooling influence 
or a veryisubstantially smaller rate of heat with 
drawal for the upper part of the barrel, than ex 
erted at the lower part by the 6 inch coolant layer 
in the channel 29. As will be seen from Fig. 12, 
the temperature at the lowest. thermometer (curve 
3E0‘) dropped noticeably faster than in the case 
of Fig. 12, while the temperature of upper parts 
of the barrel as shown by c'urves 32c, 33c and 340 
dropped slowly but e?ectively to points well be 
low 45° F. in not more than about 6 hours. Even 
the temperature of the highest thermometer 35 
fell materially throughout the period, the direc 
tion of its plotted readings 350 as well as experi 
ence in more extended tests, revealing that only - 
a few hours more than the indicated 6 or 7 are 
necessary to bring the entire contents of the bar 
rel below the safe keeping temperature of 50° F. 
Other tests also revealed that the temperature 
of the lowermost layer of beer, i. e. below the 
thermometer 3i and yet fully surrounding the 
open end 26 of the tap rod 2|, dropped notice 
ably faster than indicated by the curve Etc.- A 
further curve 42 is therefore included in Fig. 12, 
by extrapolation, representing the temperature : 
change at the lowermost point of the barrel 
around the beer withdrawing locality 26. _Here 
the beer effectively reaches about 42° to 43° F. 
within an hour, just as in the case of the read 
ings at the lower locality in Fig. 10 where the 1 
cooling action was con?ned to the lower band 29 
alone. > 

Another type of comparative test demonstrat 
ing the signi?cance of the invention is reported 
in Fig. 13. Under conditions comparable to those a 
of actual service, the beer-drawing characteris 
tics for the several types of cooling arrangement 
were examined, speci?cally as to the amounts of 
beer having an appropriately low temperature 
that might be drawn from the barrel at succes 
sive times. The metal barrels of beer were set 
up as in Fig. 9, with the lower part of each cooled 
by circulating cold water through the channel 
or band ‘29 to the height B, of 6 inches. For one 
of the barrels the upper channel 30 was kept ?lled 
with circulating cold water to a level of 4% inches, ‘h’ 
i. e. as in tests of Fig. 11. In another the amount 
or" collant in the upper channel was restricted to 
a level C2 of 1 inch, as for Fig. 12, while in a third 
barrel the upper band of circulating coolant had > 
a height C3 (Fig. 9) of 2 inches. 
The plotted results of the tests are designated 

by the lines or curves 44, [A5 and 46, respectively 
corresponding to the upper cooling band widths 
of 4% inches, 1 inch and 2 inches. In each case 
coolant circulation was initiated with the metal 
barrel and its contents at room temperature, e. g. 
about 70° F. At the end of 1 hour attempt was 
made in each case to draw beer from the barrel 
through the tap rod 2! and faucet 23 in the cus 
tomary manner, i. e. with the view of withdraw 
ing a usefully substantial quantity of beer at a 
temperature at least as low as 42° F. To the 
extent possible, beer was drawn until its tem 
perature as discharged rose to about 43° F., 
whereupon draught was discontinued for approxi 
mately 20 minutes. Then beer was again drawn 
(the initial temperature being found to have 
reached 42° F. or below) until the discharged 
stream again rose to 43° F., whereupon the faucet 
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was closed- for another 20 minutes and the op 
eration repeated‘. Record was made of the 
amount of beer removed at each step. Accord 
ingly, in Fig. 13 the abscissas indicate elapsed 
time in hours from the commencement of the 
cooling operation, while the ordinates indicate 
the total amount of beer drawn from the keg‘, 
i. e. from the start of operations. Thus each 
of the curves or lines M to 46 has the shape of 
successive steps, in which the nearly vertical 
rises indicate drawing periods and represent by 
their vertical extent the amount of beer drawn 
in such period, while the horizontal portions 
represent waiting intervals between successive 
discharges of beer. 
As shown, in the case of the barrel having the 

relatively large upper cooling band and ‘repre 
sented by line 46, cold beer could not be drawn 
until 1 hour and 25 minutes from the commence 
ment of cooling operation. At that time ap 
proximately 14 pounds of ‘beer were discharged 
at a temperature of 42° to 43° F., thereafter at 
intervals of 15 to 20 minutes successive, like 
amounts, ranging from 10 to 20 pounds could-be 
obtained. In the case of both of the other bar 
rels, however, having a substantially smaller cool 
ing action at the upper part and represented by 
the curves t5 and lit, satisfactorily large quan 
titles of beer could be drawn at the end of only 1 
hour from the commencement of cooling, e. g. 
from about 7 to 9 pounds (equal to about 20 8 
ounce glasses). At successive intervals of 20 
minutes, more or less, correspondingly large or 
larger quantities of beer were drawn off in each 
case, representing throughout the remainder of 
the time a practical utility fully equal to or 
greater than the results in the corresponding 
part of the draw tests with the barrel having a 
large upper cooling band, reported at line 44. 
The unusual results obtained by the preferred 

cooling structures and operations of the present 
invention are thus indicated by Figs. 10-13. More 
particularly, by utilizing a coolant circulation of 
substantial extent at the lower part of the barrel, 
and a coolant application of selected and consid 
erably less extent at the upper part (c. g. as in 
the operations reported in Fig. 12 and lines 45 
and I36 of Fig. 13), the following ensues: (1) the 
entire contents of the barrel are brought to a 
low temperature suitable for keeping the beer, 
within a reasonably safe time, and are thereafter 
maintained at such temperature; (2) the beer 
at the locality from which it is ?rst drawn, e. g. 
at the‘ bottom, is brought quite rapidly to a suit 
able or indeed optimum drawing temperature, 
and in suf?cient quantity for the requirements 
of actual practice; and (3) the entire operation 
is performed with a minimum rate of heat re— 
moval, and thus with an economy of refrigeration, 
comparable to the requirements for cooling beer 
in wooden barrels with internal coils. These 
results contrast markedly with: (a) the situa 
tion where coolant is applied only at the bottom 
of the metal barrel (Fig. 10) and where the 

: stratification of cold beer prevents any e?ective 
cooling of the upper and indeed major part of 
the barrel contents; and (b) the use of a rela 
tively wide cooling area at the top as well as at 
the lower cooling band, whereby (Fig. 11 and 
line 46 of Fig. 13) the practical or useful cooling 
of the beer at the locality of ?rst draught (i. e. 
the bottom) is objectionably delayed, or is un 
obtainable within the desired short time of about 
an hour or less. In further contrast to the sys 
tem of Fig. 11, the superior cooling results of ' 
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the present invention, avoiding the objectionable 
delay just mentioned, are achieved with a posi 
tive reduction or saving of refrigerating capacity, 
in that a substantially lower rate of refrigera 
tion is required. 
The special cooperation of the described heat 

withdrawing means in the presently improved 
system should now be manifest. While the cool 
ant in the lower channel 29 chills the bottom 
layers of liquid promptly and effectively, the 
upper band of circulating coolant extracts heat 
by conduction from the immediately adjacent 
beer and effectuates cooling, by thermal circula 
tion, of all the barrel contents above the lower 
most part, yet without disturbing the peculiarly 
important promptness of chilling action at the 
latter locality. That is to say. as the portion of 
beer near the channel 39 becomes colder it falls, 
physically, within the body of beer, displacing 
the warmer liquid below it and causing the latter 
to rise and indeed all of the contents (above the 
lowest strata) to circulate toward and down 
wardly past the region of the band 30. A thermal 
circulation or convection of the liquid is thus ob 
tained, presumably corresponding in path to the 
arrows indicated in dotted lines at 41, 48 on Fig. 
9. While the use of a relatively large coolant 
area in channel 30 (e. g. as at C1 in Fig. 9) like 
wise establishes a coolant circulation, tests such 
as described above indicate that it is excessively 
violent. to the extent of disrupting and indeed 
destroying the chilled status of the layer at the 
very bottom of the barrel. 
But by simultaneously extracting heat at 

spaced lower and upper parts of the container 
while regulating the relative extent of the cool 
ingr operations (in any of various ways, examples 
being the selection of different areas of cooling 
jackets, or the control of coolant circulation at 
different rates in the respective jackets) so that 
thermal circulation does not deleteriously impair 
the cooled stratum of beer at the bottom, the 
results are peculiarly suitable for the require 
ments of use and yet involve an actual economy 
of coolant action (and thus a saving of refrigera 
tion) as compared with operations that are much 
less satisfactory. 
While other structures and tynes of cooling 

bands or iacketing may be employed in carrying 
out vthe invention, Figs. 1 to 5 inclusive show one 
simple 'examnle of a speci?c embodiment suit 
able for practical use in handling and dispensing 
beer. In Figs. 2 to 5 the metal barrel 55, e. g. of 
stainless steel or aluminum. has a sleeve or an 
nular plate 52 disposed in spaced relation around 
its lower part and secured to its outer surface. as 
by welding, at unner and lower edges of the 
sleeve, 1. e. at circumferential regions spaced 
axially of the barrel. rl‘hus the upper edge of the 
sleeve 59. mav be welded at or as shown. some 
what below the lower bilge or rolling ring 54, 
while the lower edge of the sleeve 52 can be 
welded to the barrel wall at 56 not far above, 
or preferably as close. as possible to, the lower 
most chime portion 51 of the barrel. The struc 
ture thus provides a channel or iacket 58 around 
the barrel wall. through which liquid may be cir 
culated by means of inlet and outlet ?ttings 5%, 
6| (Figs. 3, 4 and 5) carried by a connecting head 
or adapter 62 which is removably mounted on the 
plate 52 and which has nipples 64, 65 for hose or 
like connection to the delivery and return pipes 
of a coolant circulating system. A partition 
member 66 extends vertically in the channel 58 
(i. e. axially of the barrel) between the openings 
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60, 61 , whereby cold water entering the ?tting 64 
and thence ?owing into the channel 58 through 
the opening 60 may circulate once around the 
barrel and then discharge through the opening 
51 and the outlet ?tting 65. For ready removal, 
the adapter head 62 is secured to the face of the 
band 52 by a central bolt or stud 65a threaded 
into the member 66 and turned, to tighten or re 
lease the assembly, by a handle 56b. A gasket 
6'! is thus clamped between the adapter 62 and 
the band 52 around the openings through which 
the ?ttings 60, 6| penetrate the band, so as ‘to 
seal the water connections when the adapter is 
secured in place. > 
A sleeve 68 of similarmechanical construction 

is secured in spaced relation around the upper 
part'of the barrel, with its edges welded to the 
barrel wall at 10, ‘H to provide an upper coolant 
circulating channel 12. The channel 72 has a 
vertical partition 13 and connecting means such 
as the removable adapter 14 for admissionand 
withdrawal of the circulating coolant; identical 
with such structure in the lower band, including 
inlet and outlet ?ttings 15, 16 for hose connece 
tion to the supply and return lines. It will be 
noted that the width or vertical extent of the 
jacket 12 is substantially less than that of ‘the 
lower jacket 58; with the latter, as shown, of 
sufficient extent to provide a rapid cooling of 
beer at the bottom of the barrel, the heightlof 
the upper jacket (1. e. its vertical width) need 
not ordinarily be more than one-half that of the 
lower one and may preferably be even less, e. 'g_.'_a 
smaller fraction such as one-third or one-sixth. 
Although other cooling arrangements may be 
employed in some cases, including cooling means 
applied to the ends (especially the bottom) in 
stead of or as well as parts of the side walls of 
the barrel, the use of circumferential bands has 
been found notably convenient and effective. 
Furthermore. while the control of cooling eiTect 
to achieve the desired proportionality between 
different localities of the barrel can be achieved 
in a number of ways. as by controlling the rate 
of circulation of coolant rather than by selecting 
or controlling the specific size of each cooled 
area, very simple and accurate regulation for the 
purposes of the invention has been obtained in 
the illustrated examples wherein the chief con-_ 
trOl factor has been the effective area of coolan 
circulation. . . .. 

Fig. 1 shows schematically a beer cooling in 
stallation. at a bar or the like. which incorpo 
rates metal barrels having cooling means of the 
sort illustrated in Figs. 2 to 5 inclusive. The 

. apparatus includes a suitable refrigerating ma 
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chine or comnressor generally designated 8" and 
suonlving refrigerant in the piping svstem 8' to 
a refrigerating coil 32 mounted within an insulat 
ing tank 84 of water 85. The tank 84 serves as 
a coolant cirr’ulator and includes a pump 87 
(driven by suitable means not shown) for deliv 
ering cold water through a header pipe 88 into 
the coolant circulating system. from which the 
water is returned through another header line 89, 
discharging into the tank 84. As shown, the 
pipes 88, 89 may be housed in a thermally insu 
lated enclosure 90 beneath the top of the counter 
or bar 92 where beverages are to be dispensed. 
Space is also a?orded behind and beneath the 
bar for the desired number of barrels ‘50 in up 
right dispensing or storing position, the barrels 
being conveniently enclosed in a thermally insu 
lated housing as indicated at 94, andeach barrel 
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50 havinglower and uppercooling jackets 5B and 
‘I2. 
Hose lines 96 extend from the cold water sup 

ply header 88 to the inlet ?xtures 15,04 of each 
barrel, while similar hose lines 00 carry the cool 
ant liquid away ‘from the ?ttings ‘I 6, 65 to the 
header '89, ‘for return to the circulator tank 80. 
Each of the barrels may be ?tted with a tap rod 
I00 terminating in a faucet M2 at or near the 
level ‘of the bar counter 92, to permit the bever 
age to be drawn on as desired. Supplemental 
mstrumentalities usually appurtenant to beer 
cooling and dispensing‘ systems may also be in 
corporated, for example, including a supply I04 
ofrgas under pressure, such as carbon‘ dioxide, 
leading through ‘a gas header line I05 'toappro 
pri'ate ?ttings I06. 'at' the vheads of the several 
barrels. 
In operation, the refrigerating equipment 80 

functions to keep the water 05 in the tank 04 
atfan- appropriately low temperature, ‘e. g. 33° 
to 37° for circulation atlsuch temperature into 
the header 188 and thence through the cooling 
bands 58,12" e'fthe several barrels 50. By the 
described circulation of coolant, and in the novel 
and effective mannerexplained hereina‘bove, the 
entire contents of veach barrel is brought to and 
kept at a desirably low temperature of 50° ‘F. or 
below, the lowermost layer of beer being promptly 
chilled’ and maintained at ‘an optimum serving 
temperature, say 39° to 44° 'F. or’more speci?cally 
42‘0 "R, ‘to meet the requirements of service. 
While -'c'e'rtain_ advantage "(e. g. economy) may 
sometimes be obtaine'd'by vseries connection of the 
cooling bands of each barrel, for instance so that 
the water flows ?rst through the lower and then 
through the upper band (the actual, desired ef 
fects being determined, as indeed in all cases 
h'erein,'by taking account of the temperature and 
rate of coolant flow in each band as well as its 
area), separate’connections to the coolant mains 
as shown, afford some structural or other con 
venience. 
To disconnect and remove a barrel from the 

dispensing locality, it is only necessary to sepa 
rate ‘the adapter devices 62, ‘M (byunscrewing 
them with the handles 66b) from the barrels 
(thus in effect disconnecting the hose lines 96, 
98), and alsoto disconnect the gas pressure line 
and remove the draught tube in usual fashion, 
whereupon the barrel can be taken out. Instal 
lation of a fresh barrel is correspondingly sim 
ple; the-‘barrel is placed in position, and the hose 
linefc‘onnectors 62, ‘I4, and the gas ?tting are 
reconnected, and the draught tube I00 re-in 
stalled. ,‘If a freshly received barrel is not im 
mediately needed ‘for service butis to'be kept in 
reserve,'it is su?icient to'have hose lines 08, '98 
connectedfto the cooling jackets; then when the 
barrel ‘is needed for replacement in service of 
beer, it maybe tapped with adraught rod as 
shown ‘or otherwise, it being understood that in 
some installations the tap connection (made 
through 'a'central rod or bottom side ?tting) may 
beeffe'cted‘throug'h flexible tubing, for example 
we central faucet station on the bar. In all 
cases the-cooling operation is entirely automatic 
and‘not only‘permits'prompt and reasonably con 
tinuous draught of beer at ‘proper serving tem 
perature but keeps the entire contents of each " 
barrel fullycooled against spoilage or deteriora 
tion. 
7 FigsT -6, '7 and 8 illustrate an alternative struc 
ture which has been found, by tests similar to 
those reported'in Figs. 10 to 13 inclusive, to ac 
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complish like results of a?ording a prompt cool 
ing of the ?rst available beer while reducing the 
entire contents to a satisfactorily low tempera 
ture in a convenient time, and all with an econ 
omy of cooling operation and without requiring 
an excessive cooling load at the outset of opera 
tion. In this arrangement the metal barrel H0 
has a lower cooling jacket II2 of relatively sub 
stantial height, with a vertical partition I I4 and 
a ?tting IIB whereby coolant liquid may be sup 
plied and withdrawn to afford a continuous cir 
culation around the ‘barrel in direct, heat-ex 
change relation to the metal wall. If desired, the 
jacket H2 and associated parts just described 
may be identical with the jacket 58 and corre 
sponding elements'in‘Figs. 2 to 5. 

Instead of an upper jacket around the outer 
surface of the barrel, the structure‘ of Figs. 6 to 
8 includes a tubular, cylindrical jacket II8 co 
axially surrounding the tap rod (1'. e. tube) H0, 
and closed at its bottom I20, around the draught 
tube, near the bottom opening I.?.I of the latter. 
A vertical or axial partition I23, conveniently 
made in two parts ‘on either side of the tap rod 
Hi9 as shown, divides the jacket II 8 into two 
chambers from its top I24 above the barrel 
(where the jacket is again closed to the tap rod) 
to a'point I25 spaced a short distance above the 
bottom I20 of ‘the jacket. Nipples I26, I21 are 
?tted in the upper ‘part of the jacket IIS above 
the barrel, so ‘as to open respectively into the 
two chambers. Thus coolant liquid'may be cir 
culated in through the ‘fitting I25, down “one of 
the chambers'of the jacket to the vicinity of the 
bottom [20, then below the lower end I 25 of the 
partition and back up through the other or 
chamber to the outlet :?tting I21. The jacketed 
tap rod ‘may be removably secured in the usual 
draught opening in the barrel head by a suitable 
?tting 128, including passage structure I29, with 
a connecting element I30, for introduction of ‘air 
or gas ‘under pressure to the space above the 
beer in the barrel. 
With this arrangement whereby coolant is 

circulated in direct heat exchange relation to a 
wall element II'8 which is in contact 'with the 
barrel contents, i. e. the beer, and which is spaced 
from the locality of'the‘peripheral cooling jacket 
H2 and is disposed at least in part above the 
latter, results of the-sort explained ‘above have 
been achieved. While the‘band I I2 affords quick 
cooling of beer to be drawn from the lowermost 
stratum, the cold water in the draught tube 
jacket creates enough thermal circulation, 
especially'in regionsabove such stratum, to bring 
all of the beer to .a safe-‘keeping temperature; 
yet the effective cooling area of the jacket H8 
is sufficiently limited‘to'prevent such circulation 
from disrupting ‘the bottom layer of cold beer. 
The lower part 'of ‘the draught tube jacket, 

e. g. as marked L in Fig. 6, may be considered'as a 
supplement to the external cooling band II2 for 
chilling the beer at the bottom; the upper and 
major portion of‘the jacket H8, throughout the 
region marked U, then corresponds vto the top 
band ‘I2 of Fig. '2 to provide cooling by convec 
tion in the upper parts of the barrel. ‘Thus the 
area of the cooled surface H8 throughout its 
region U is preferably much less than that'en 
closed by the external jacket “'2, either above 
or at least as supplemented'by the jacket portion 
L. In each of the notably successful devices 
shown in Figs. 2 and 6 respectively, the convec 
tion cooling ‘appears .to be facilitated by substan 
tial spacing .(i.:e."as measured in the beer-hold 
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ing space of the barrel) between the two coolant 
circulating means, e. g. a distance at least about 
as great as the vertical extent of the lower band 
58 or H2. It will also be understood that struc 
tures such as shown in Figs. 6 to 8 are designed 
to be employed in the system of Fig. 1, by 
similar connections as for the barrels 50. 

It will now be seen that the apparatus and 
procedure of the invention afford a simple and 
convenient way of cooling beer in metal barrels, 
satisfying the several objects stated above and 
involving a remarkable economy of structure 
and of expense for refrigeration and upkeep. 
The system lends itself to association with metal 
barrels in a wide variety of embodiments of which 
some examples have been indicated above, sim 
ple to manufacture and requiring no modi?cation 
of the basic structure of the barrel. 

It is to be understood that the invention is not 
limited to the speci?c procedures and apparatus 
herein shown and described, but may be carried 
out in other ways without departure from its 
spirit. 
We claim: 
1. Apparatus for cooling brew contained in a 

metal barrel, comprising means engaging the 
outer surface of the barrel near the bottom there 
of for circulating coolant around the barrel, 
means disposed at least in part above said ?rst 
mentioned means and providing a vessel for cir 
culating coolant in heat exchange relation to the 
brew at a higher level than said ?rst-mentioned 
means, each of said means affording a surface 
exposed to the brew in the barrel and cooled by 
circulating coolant, the second-mentioned means ‘ 
being dimensioned and located to provide such 
surface which is substantially smaller than that 
of the ?rst-mentioned means and which is dis 
posed in upwardly spaced relation to the surface 
of the ?rst-mentioned means, said dimensioning a 
and location of the second-mentioned means per 
mitting downward convection of brew cooled by 
the second-mentioned means, away from the 
latter, and convection to said second-mentioned 
means of brew originally located above the first 
mentioned means, without disturbing brew cooled 
adjacent the bottom of the barrel by the first 
mentioned means. 

2. In combination with a metal barrel adapted 
to contain brew, means surrounding at least a 
major part of a lowermost zone of said barrel, 
for circulation of coolant to provide localized 
cooling of the brew in said zone, and means dis 
posed at least in part at an upper zone of said 
barrel and spaced from said first mentioned 
means at a distance, measured within the brew 
receiving space of the barrel, at least as great as 
the height of said lowermost zone, for circulation 
of coolant to withdraw heat from the brew in 
the barrel at an upper region thereof, said last 
mentioned means having a coolant-circulating 
capacity substantially less than that of the ?rst 
mentioned means. 

3. Apparatus for cooling brew contained in a 
metal barrel, comprising means engaging a por 
tion of the outer surface of the barrel at the 
lower part of the barrel, and providing a vessel 
for circulation of coolant to extract heat from 
the brew by conduction through said portion of 
the barrel surface, said means thereby providing 
a corresponding area of the inner surface of the 
barrel which engages the brew and is directly 
cooled by the coolant, means disposed at an upper 
part of the barrel and providing a vessel which 
is adapted for circulation of coolant and which 
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affords another area of surface engaging the brew 
and directly cooled by the coolant, the cooled, 
brew-engaging surface provided by the second 
mentioned means at the upper part of the barrel 
being not substantially greater than about one 
half of that provided by the ?rst-mentioned 
means and being disposed with at least a part 
thereof near the top of the barrel and spaced by 
an essentially vertical column of brew from the 
cooled surface of the ?rst-mentioned means, to 
provide thermal circulation of the brew in the 
entire region above the ?rst-mentioned means, 
and connecting means through which coolant 
may be supplied to and removed from said 

‘ ?rst and second-mentioned means for circulation 
through them. 

4. The apparatus described in claim 3 wherein 
the ?rst-mentioned means comprises a circum 
ferential hollow band around the outside of the 
vertical wall of the barrel near the bottom, and 
the second-mentioned means comprises a second 
circumferential hollow band around the outside 
of the vertical wall of the barrel near the top, 
said second band being vertically spaced from the 
?rst and having a substantially smaller height 
than the ?rst. 

5. Brew-cooling apparatus as described in claim 
2, wherein each of the aforesaid ?rst and sec 
ond mentioned means respectively comprises a 
coolant-circulating vessel surrounding and en 
gaging the cylindrical wall of the barrel for direct 
conductive transfer of heat from the brew 
through said wall to the coolant, the ?rst of said 
vessels being disposed near the bottom of the 
barrel and the second of said vessels being spaced 
above the ?rst and disposed substantially within 
the upper third of the cylindrical wall surface of 
the barrel, and the ?rst vessel having a width, 
axially of the barrel, substantially greater than 
that of the said second vessel, to provide greater 
meat-withdrawing capacity‘ of the ?rst)v men 
tioned coolant circulating means, the second 
‘mentioned means correspondingly having the 
aforesaid lesser coolant-circulating capacity 
than the ?rst means. 

6. Brew-cooling apparatus comprising, in com 
bination, a metal barrel, tap .rod means having 
an opening within the barrel adjacent the bottom 
thereof for withdrawing brew, means including 
conduit structure engaging the outer surface of 
the barrel at the lower part thereof, for circulat 
ing coolant in heat exchange relation to said lower 
part of the barrel surface to cool the stratum 
of brew surrounding the tap rod opening, and 
means including additional conduit structure in 
heat withdrawing relation to the brew at an upper 
part of the barrel, for circulating coolant to cool 
a portion of the brew above said stratum, said 
additional conduit structure being disposed to 
effect convective circulation and cooling of the 
brew above said stratum, and said ?rst mentioned 
coolant circulating means having a heat-with 
drawing capacity substantially greater than that 
of the second-mentioned coolant circulating 
means, so that the aforesaid convective circula 
tion does not disrupt the cooling of the aforesaid 
stratum of brew by the ?rst-mentioned coolant 
circulating means, the said tap rod means pierc 
ing the top wall of the barrel and extending 
axially downward within the latter to its opening 
at the bottom, and the aforesaid additional con 
duit structure comprising a coolant-circulating 
jacket around said tap rod means, axially co 
extensive with the latter at least through the 
upper half of the barrel. said jacket presenting 
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a coolant-cooled :outer surface in direct _‘ contact 
with ‘the brew, , and. said ?rst mentioned conduit 
structure a?ording a ,coolant-cooledarea of the 
barrel ‘wall which is substantially greater than 
the aforesaid outer surface of the jacket'to pro 
vide the aforesaid greater heat-withdrawing ca 
pacity of the ?rst-mentioned coolant circulating 
means. 

'7. Brew-cooling apparatus comprising, in com 
bination, a metal barrel, hollow means at the 
exterior of the lower part of the barrel, con 
stituting a vessel for ‘circulation of coolant in 
heat exchange relation to the wall of the bar 
rel, a second hollow means at the exterior 
of an upper part of the barrel, constituting a 
second vessel for circulation of coolant in heat 
exchange relationto the wall of the barrel, Said 
?rst vessel providing 9, directly cooled area of 
the barrel wall forcooliner brew atthe bottom 
of- the barrel, and said second hollow ‘means, being 
spaced above the ?rst means to eifect thermal 
circulation of the brew in the barrel disposed 
above the location of the first means for cooling 
all of the brew so disposed, and saidsecond vessel 
providing a directly cooled area of the bar-rel wall 
which is su?iciently smaller than the area pro 
vided by the first vessel to prevent said thermal 
circulation from disturbing the brew cooled by 
the ?rst yessel at the bottom of the barrel. 

8. Apparatus as described in claim 7, wherein 
the ,cooledarea provided by the second means is 
between one eighth and onehalf of the cooled 
area provided by the ?rst means. 

9. A method of cooling a metal barrel ?lled 
with brew, comprising circulating coolant in heat 
exchange relation to a lower part of the barrel, 
to cool'the brew promptly at the bottom of the 
barrel, simultaneously circulating coolant in heat 
exchange relationship to a portion of the brew 
at an upper part of the barrel, said second cir 
culation of coolant being effected at a locality 
disposed to produce convective circulation of the 
brew in regions above the bottom, and said sec 
ond circulation of coolant being limited to pro~ 
vide substantially less heat withdrawal than the 
?rst circulation or" coolant, to prevent said con 
vective circulation from disrupting the aforesaid 
cooling of brew at the bottom of the barrel, and 
maintaining said second circulation of coolant 
limited as aforesaid, continuously from the time 
that the barrel is initially subjected to said first 
coolant circulation until the brew in the bottom 
zoneof the barrel has been all-cooled to a desired 
low temperature by said ?rst coolant circulation, 
and continuously thereafterwhile the brew in all 
portions of the barrel above the bottom zone is 
brought to and maintained at a desired low tem~ 
perature by the aforesaid convective circulation 
of brew. 
l0. Apparatus for cooling brew contained in a 

metal barrel, comprising cooling means which 
includesmeans jacketing the exterior surface of 
the barrel for circulating coolant in heat~remov 
ing relation to said surface, said jacketing means 
being disposed to cover, in total, substantially 
lessthan half the entire exterior surface of the 
barrel: leaving substantially more than half of 
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said surface unjacketed, said jacketingmeans-in 
eluding jacketing structure at the lowermost part 
of the barrel for rapid and sustained cooling of 
brew in such part, and jacketing structure at 
an upper part of the barrel and substantially 
spaced from the first jacketing structure to cool 
the remainder of the brewby thermal circula 
tion, said cooling means removing heat from the 
upper part of the barrel at a rate sufficiently 
continuously lower than at the lowermost part, 
to prevent said thermal circulation from signi? 
cantly impairing the cooling of brew at said low 
ermost part by said lower jacketing structure. 

11. A method of cooling a metal barrel ?lled 
with initially warmbrew, comprising removing 
heat from a lower part of the barrel by circulat 
ing coolant exteriorly of the barrel andin heat 
exchange relation thereto, throughout a'prede 
termined area of said lower‘ part of the barrel, 
said heat removal from the lower part of the 
barrel being sufficient and effective essentially 
of itsell to cool a bottom layer of brew at leasta 
few inches high, down to at least a predeter 
mined serving temperature within acshort time 
from the initiation of said coolant circulation, 
and removing heat from the remainder of the 
brew, above the said lower part of the barrel, by 
circulating coolant in heat exchange relationship 
to a portion of the brew in an upper part of the 
barrel over an area of heat exchange contact 
which is equal to much less than the total barrel 
surface outside the ?rst-mentioned area, said 
second circulation of coolant being eifected ata 
locality disposed to provide convective circulation 
of the brew in regions above said bottom layer, 
said heat removal from the remainder of the 
brew by said second circulation of coolant, being 
limited, relative to the ?rst-mentioned heat re 
moval operation, so that the remainder of the 
brew is cooled much more gradually than the 
cooling of the bottom layer of brew and so that 
the aforesaid convective circulation of brew is 
prevented from disrupting the aforesaid cooled 
bottom layer of brew, and said second heat re— 
moval operation being su?icient, in cooperation 
with said ?rst heat removal operation, to cool 
the entire contents of the barrel to a temperature 
at least as low as about 50° F. within the time of 
less than a day, said ?rst-mentioned circulation 
of coolant being continued to maintain a cooled 
layer of brew at the bottom of the barrel substan 
tially throughout said time. 

GEORGE M. BOOTH. 
ARTHUR H. PATCH. 
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