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) 1 Claim.
"This invention relates to recerntacles in which
substances may be cooled or heated, and has par-
ticular reference to such receptacles de&gned for
use in milk processing plants.
- An object of the invention is to provide a com-

bined heater or cooler and. storage vat arranged
as a compact unit. :

-~ Another ob;;ect of the invention is to prowda

a vat of the character describéd whose sidewall
members function as sidewall elements of tor-
tuous ducts through which a heating or coo'ing
" medium may be passed to effect re'ative heat
transfer between the medium and the substance
contained in the vat. |

A further object of the invention is to provide
“apparatus of the character described in which
- the inner surfaces of the vat exvosed to direct
" contact with the licuid contained therein. are all
devoid of folds or recesses of a like nature which
might inferfere with or retard the thorough
cleaning of the surfaces. |

Still another object of the invention-is to pro-
vide, in a heat insulated vat of the nature re-

ferred to provided with an inbuilt -duct through

which g heating or cooling medium may be con-
tinuouslv circulated, an improved wall structure,
comprisine said coil -and the insulating material
therefor, which is arranged to produce a mini-
mum wall thickness without sacrificing anv of
the insulating cualities of the wall and contribiit-

ing towards a d1m1n1shed volumetric bulk in the

apparatus

A still further obiect of the mventTon is to
provide, in apparatvus of the character descrited,
a wall member dually serving as a side of the

vat and as a side wall common to a plurality of

ducts associated with the side of the vat so that
stresses due to temperature chanees which might
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ing and portions are broken away so as to more
clearly disclose the interior structure. |
Figure 2 is a vertical sectional view taken in

 the plane indicated by the line 2—2 of Figure 1.
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_ Figure 3 is an enlarged portional front ele-
vational view of the rear interior wall of the vat.
Figure 4 is a vertical sectional view taken in
the plane indicated by the line §—4 of Figure 3.
The drawing illustrates a vat structure, com-

monly known in the milk-processing field as a
holding fank in which a considerable volume of
milk may be accumulated or stored between vari-
ous steps in the process. The vat combprises an

inner open-top recevtacle § formed of sheet

metal, preferably stainless steel or a surface-
tinned or plated material having a separate out-
wardlv-spaced exterior shell T defining a space
surrounding the sides and bottom of the recep-
tacle 6 in which insulating material such as cork
8 is-placed so as to thermally insulate the re-
ceptac'e. Suitable supporting feet 9 are pro-
vided, interposed between the bottom of the shell
and the floor or other surface on which the ap-

‘paratus may rest, and one or more covers ! are
, provided overlying the upper opening of the tank

and are movable from closed to open positions
on suitable hinges 12 interconnecting the cover,
or covers, and the shell. A suitable drain duct
(3. situated at the lowermost portion of the slop-
ine receptacle bottom 14, is provided through

- which the contents of the receptacle may be
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exist unequally in structures emp'oying separate

vat walls and coils are equalized. |

The invention possesses other objects. and
features of sdvantage, some of which, with the
forecoing, will be set forth in the following de-
scription of the preferred form of the invention
which is illustrated in the drawings accompany-
ing and forming part of the specification.. It is
to be understood, however, that variations in the
showing made by the said drawings and descrip-
tion may be adopted within the scope of the in-
vention as set forth in the claim.

Referring to the drawing:

Ficure 1 is a front elevational view of a fluid
holding vat in which the improvements of my
invention are embodied. The view is longitudi-
nally condensed to conserve space in the draw-
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essential and consecuentlv require,

drawn off and suitable means such as an inlet
pipe 16 may be used to introduce the fluid into
the tank. Holding tanks of the type just de- -
serihed are emploved as receivers for fresh in-
coming whole milk or as reservoirs between pas-
teurizer -and separator, between separator and
packaging machine or in simi'ar locations. In
the average process, heating or cooling of the
milk - while passing between process stages are
in gddition

“to the pumps needed to effect flow of the milk,
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apparatus wherein the desired degree of tem-
perature may be imparted to the liquid mass. I
have provided means built into the holding tank
for effecting cooling or heating of the milk as
the latter passes through the tank or is stored
therein and such means is arranged to impart to
the incoming flow of liguid a conditioning tem-
perature which may be intermediate the respec-
tive temperatures at which the liquid enters and
leaves the tank. Referring to Figures 2 through
4, it will be seen that I have provided overlying
the sheet {7, forming the inner rear wall of the

receptacle 6, a face sheet 18 of stainless steel or
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any of the other above-mentioned materials,
having embossed corrugations {9 therein. Ad-
jacent corrugations are joined at their ends, as
shown in Figure 3, by semicircular continuing
corrugations 2! so that a group of the corruga-
tions cooperate to form g tortuous continuous
passage. In the drawing an upper group 22 and
8 separate lower group 23 of the corrugations are
so joined to form separate units. 'The outer side
corrugation of each group has a terminal portion
26 which may be substantially in line with the
adjacent return bends or arcuate corrucations 21.
As shown in Pigure 4. and as indicated by the
dot and dash lines of Figure 3, the sheets (7 and
I8 are pressure-welded together so as to outline
the various convolutions of the groups of corru-
gations and the terminals 24 of each group, thus
forming between the sheets continuous flow pas-
sages 26. Inlet and outlet nipples 21, we'ded into
suitable apertures in the sheet 17 alicned with
the corrugation terminals 24, are provided by
means of which cooling or heating fluids may be
introduced into and circulated through the flow
passages.

It will be seen in Figure 2 that the parallel
corrugations of the face sheet 18 form a series
of vertically spaced riffles extending over sub-
stantially the entire vertical heigcht of the inner
rear wall of the tank. I provide, in association
with the inlet pipe 16, a distributing trouch 28
adapted fo receive milk or other liauid to be
heated or cooled and to discharge the liquid in
a comparatively thin film toward and onto the
uppermost portion of the face sheet 18 so that the
liquid may then flow gravitationally, downwardly
over successive riffles until it joins the body of
liquid previously passed over the riffles and held
in the tank. Heating or cooling of the liquid as
it is passing over the rifles may be accomplished
by causing steam or refrigerant, as the case may
be, to circulate through the flow passages defined
by the associated groups of corrugations. While
such heating or cooling of the incoming liguid is
- In progress the bulk of the previously admitted
liguid in the tank is also subjected to a continu-
ing heating or cooling process by means of g
screw impeller 29, which may be rotated by means
of a shaft 3! driven by a motor 32 positioned
exteriorly of the tank and which causes g cir-
cuitous flow of the liquid toward and over the
corrugations of the lower group 23 thereof. In
the handling of milk it is desirous that the liquid
be given a preliminary intermediate heating or

cooling before it is subjected to the final and de-~

sired hotter or colder temperature as the case
may be. This may be accomplished in the appa.-
ratus of my invention by circulating low-pressure
and high-pressure steam through the upper and
lower flow passages respectively when heating of
the liquid is desired or by circulating cold water
through the upper flow passage and a, refrigerant
such as Freon gas, ammonia, sulfur dioxide or the
like through the lower flow passage when cooling
of the liquid is to be obtained.

It will be seen that the circulating coil struc-
ture within the tank and the riffles over which
the liquid may flow to be heated or cooled present
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& tank surface which may be cleaned as readily
as any of fthe flat tank walls. It will also be
seen that the combination of sheets T and 8
of similar material to form the flow passages
enables the parts to expand or contract uniformly
under changes of temperature so that no strains
due to unequal stretching or shrinkage which
might fracture or separate joined sections will
occur. It will be seen further that the incorpora-~
tion of a heater or cooler as an integral part of
the holding tank eliminates the need of a sepa-
rate cooler intermediate the holding tank and
the preceding unit of processing equipment and
also dispenses with the need of a pump or other
fHow inciting means for transferring the liquid
from the aforesaid cooler to the holding tank.
In small establishments where space is usually
at a premium this latter feature is of consider-
able value.

I claim;

Apparatus having joined side walls and a sub-
stantially rectangular bottom forming g tank in
which heat transfer may occur between Ilquid in
sald tank and a temperature-influencing sub-
stance disposed in proximity to said liquid, com-
brising a sheet member overlying a surface of
the side wall of the tank exposed to said liquid
in the tank, said sheet member having embossed
areas of the body thereof disposed in substantially
horizontal relatively spaced parallel relation and
spaced relative to the adjacent side wall of the
tank to define a passage through which said tem-
perature-influencing substance may flow, means
connecting adjacent embossed areas to form s,
continuous tortuous conduit, said embossed areas
of the sheet member also providing rifies com-
prising alternate protrusions and depressions ex-
tending in a series vertically of the sheet mem-
ber, said sheet member and the adjacent side
wall of the tank being bonded together in the
areas of said depressions to outline said conduit,
and means.for directing a flow of said liquid onto
the upper portion of said sheet member to flow
gravitationally across said rifles and at substan-
tially right angles thereto into the tank angd in
proximity to said temperature-influencing sub-
stance, said means including an open-bottomed
trough extending substantially the entire hori-
zontal length of one of said embossed areas
whereby said liguid will be uniformly distributed
acCross said area. +
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