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To all whom it may conceri:

Beitknownthat I, ANTHONY DUNCAN WIL-
LIAMSON KING, a subject of Her Majesty the
Queen of Great Britain, residingat 42 Charle-
villeroad, Kensington, London, W., England,
have invented a new and useful Improved
Closed Refrigerator, (for ‘'which I have ap-
plied for a patent in Great Britain,No. 22,483,
dated November 10, 1899,) of };vhlch the fc_l-
lowing is a speciﬁcation. |

My invention relates to a new orimproved
closed refrigerator for cooling wort, milk,
wines, condensed engine-water, and other hot
liquids, the objects of which are, first, to pro-
vide a maximum area of cooling-surfaces in
the smallest possible space; secondly, to so
arrange the said cooling-surfaces as to be
easily cleaned; thirdly, to so arrange the said
coohnfr-eurfeces as to be capable of easy re-
mov al for the purpose of cleaning, and,

fourthly, the entire exclusion of dust and

dirt from the said liquor while being cooled.

My invention consists of flat m eta,lhc tubes
as passages for the cold or iced water being
used as the cooling medium, these being ar-
ranged in series of five, or thereabout,, each
series being placed within and inclosed by a
hollow metallic or other cylinder in such a
way that the cooling medinmis caused to flow
from one to the othel in each of the said se-
ries, and by preference I employ the said hol-

low eylinders in sets of three, each set being.
so arranged that the cooling medlum flowing o

from the last of the series cf cooling-tubes in
the first cylinder 1s led to the first cf the se-

ries of tubes in the second cylinder and in
like manner from the second to the third cyl-

inder, and when two or more sets of cylin-
ders are employed the water flowing from the
last of the first set of cylinders would enter
the first of the second set of cylinders, and
so on, whatever number of cylinders may be
employed. The wort, milk, or other hot
liquor to be cooled is led into the last of the
set of cylinders and flows beneath, around,

and over-the said series of flat ccclmn' tubes
and exudes from the said cylinder thrcugh a
closed conduit to the second cylinder, and
after passing beneath, around, and over the
serles of coolin cr-tubee in the eeccnd cylinder
is in like manner led from the second to the

| the said series of tubes, Fig. 1, the said spaces

| first ¢y lmdel, and so on for the whole series

of eylinders, whatever may be their number,
and-during the whole process of refrigeration

the hqucr being cooled is inclosed within the 55

said c¢ylinders a,nd does not come in -contact
with the outside atmosphere or the slightest

sign of dust or dirt from the commencement

tc the finish, and always flows in a direction
opposite to that of the cooling medium.
Each series of cooling-tubes in each cylin-

6o

| der are borne at their ends in suitable perfo-

rated plates, so that each series of tubes can
be bodily removed from their respective eyl-
inders and be then thoroughly washed and 65
cleaned and replaced in a very short space ot
time, the distance between one tube and its
newhbcl being such as to permit the inser-
t1011 of a br ush or other scouring medium,
while the formation and arrangement of each 70

set, of tubes provides a ccchnﬂ' area nearly,

if not quite, equal to that of a spiral cool-
ing-passage, while the facilities f01 removal,

cleansing, and replacing afford a d1st1nct ad-

vantage over stch spiral passages. -

In order that my said invention may be
more clearly understood, I have hereunto ap-
pended two sheets of dlamnn‘s of which—

Figure 1, Sheetl, isaside eleva,tlcn partly
in secmon of a set of three cylinders accordmﬂ' 8o
to my mventlcn Figs. 2 and 3, Sheet 2, belnb
an end elevation of I I‘lfr 1 and asection upon
the line A B of same, resPectwely

In carrying my invention into effect I con-
struet my improved refrigerator of one, two, 83

75

or more sets of three metelhc cylinders A B

C, each set mounted upon a stand or frame
D. Each cylinder is provided internally with
any number, preferably five, of flat water-
passages I, the ends of which are borne in Qo
frames K, the length of each series of tubes
being shﬂ'htly less “than their respective cyl-
mder so that a space G exists at each end of

being divided by fixed horizontal partitions gs
H, by means of which the iced orother water
passing through the tubes E is caused to flow
from one to the other in the direction of the

arrows, Fig. 1. Each set of tubes K would

be slid into their respective cylinders until 100
their initial end abuts against the fixed par-
titions H, when the final end would be se-




10

15

20

25

30

35

40

0 | 653,388

cured by placing in position the plate hold-
ing the partition I of the final end, this be-
ing secured in position by the fixation of
plate or cover J, from which it will be clearly
understood the ease by which the said series
of tubes K in each cylinder may be removed,
cleaned, and replaced.

The iced or other water intended to ecircu-
late through the tubes E is caused to enter
the lower cylinder C of the series (or first se-
ries, as the ease may be) by means of a con-
duit K, and as the water flows through the
said tubesin the direction of the arrows, Fig.
1, the same would exude from the cylinder
C and be led into the cylinder B by a conduit
L. and after flowing through the tubes E
therein in like manner would pass therefrom
by a like conduit L. into the cylinder A and
exude through the conduit M; but where a
second or more series of cylinders are em-
ployed to form the said refrigerator the said
conduit M may be extended to lead to the
upper A of the second series of cylinders
and exhaust from the cylinder C thereof or
be conveyed to the cylinder C of the next se-
ries, and so on. The wort, milk, or other hot
liquor to be cooled would enter at N of the
cylinder A of the first series and flow over,
around, and under the tubes E therein and
exude and be conveyed from A to B by a con-
duit O and after passing in like manner over,
around, and under the tubes in B would ex-
ude and be conveyed by a conduit P to the
cylinder C and exude from C at R; but when
a second or more series of three cylinders is
employed, as in Figs. 2 and 3, the outlet R
may be extended to join the inlet of the lower
cylinder of the next series, as suggested by
dotted outline in Fig. 2, in which case the hot
liquor would flow upwardly through the see-
ond set of three cylinders and exhaust at S,

to be conveyed therefrom to the next series
of cylinders, if such be used, and so on. It
will therefore be understood that according
to my invention the flow of the cooling me-
dium is in a direction opposite to that of the
flow of the liquor being cooled, and it is ob-
vious that although I have described and
shown the cooling medium entering at R and
flowing upward, while the hot liquor enters
at N and flows downward, this arrangement
may bereversed without prejudice to the sys-

45
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tem of the liquids flowing in opposite direc-

tions to each other. |
Having now fully described my invention

and themanner in which the same is to be em-

ployed for the purposes stated, what I claim,

“and desire to secure by Letters Patent, is—

A refrigerator apparatus for beer compris-
ing a series of cylinders suitably supported,
pipes connecting the cylinders Ileading
through the sides of the same, independent
pipes L connecting the cylinders leading

through the heads of the same, flat tubes pro-
Jjecting from the sides of the cylinders in

staggered relation, said tubes extending lon-
-gitudinally of the same and terminating a

distance from the cylinder-heads, heads sup-

porting said tubes and forming a chamber at

each end of the c¢ylinder between the ends of
the tubes and the main cylinder-heads and
partitions dividing said chambers, said pipes
L communicating with said chambers, the
beer flowing outside of said tubes and the
cooling medium inside, substantially as de-
seribed.
In witness whereof I have hereunto set my
hand in presence of two witnesses.
ANTHONY DUNCAN WILLIAMSON KING.
Witnesses:
GEORGE THOMAS HYDE,
ITENRY CONRAD IIEIDE.
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