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This invention as indicated relates to & heat
transfer structure and method of making the
same. More particularly it comprises an in~
tegral structure of cast metal providing a pas-
sageway for a temperature regulating medium
having an extended area within the same, such
chamber preferably being associated with a
chamber for receiving the material to be sub-
jected to predetérmined temperature conditions.

The invention also includes the method of pro-
ducing a cast metal structure wherein a tem-
perature conditioning chamber is juxtaposed to
a material receiving chamber in a single integral
structure whereby the temperature conditioning
15 effect will be readily transmitted from the first
chamber to the second.

The invention as shown has particularly in
view .the provision of a refrigerating unit such
as may be installed within mechanical refriger-
ators of conventional type and provide means
for absorbing the heat within the refrigerator
as well as means for cooling material within the
chamber formed integrally with such unit. Such
integral chamber'may be formed as provided
for the reception of trays within which ice cubes
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may he formed or ice cream and the like pre-.

pared. But obviously it is not intended to re-
strict the invention to such particular construc-
tion.

The invention is also adapted for the use in
imparting heat to a chamber and to a compart-
ment formed integrally with the chamber within
which the temperature conditioning medium cir-
culates.

The temperature controllmg medium - cir-
culated through the heat transfer chamber thus
may be either a heating or a cooling agent,.
‘When used in connection with refrigerating ap-
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paratus some suitable cooling agent is used such’

40 a5 methyl chloride, butane, sulphur dioxide or
the like. In such forms of apparatus the cool-
ing chamber serves as an expansion chamber
wherein the latent heat of vaporization within
such a chamber withdraws heat from the walls
of the refrigerating unit and from the atmos-
phere in contact with such walls, as well as
through adjacent pdrts of the structure associ-
ated with said walls. The surface area of the
walls of such expansion chamber both exteriorly
and interiorly thereby may be increased through
the use of fins or like structural elements pro-
viding the more extended surface for contact-
ing with the surrounding atmosphere and caus-
ing temperature modification thereby.

55 Another feature of the invention comprises

(CL 62-85)

the supplying of an integral structure formed
of material having high capacity for heat con-
duction as well as one which is unaffected. by
the chemical action of the cooling medium em-~
ployed, and which at the same time can be so
constructed as to be free of structural imper-
fections which would permit leakage of the cool-
ing element, sometimes referred to in the trade
as a “coolant”, from such a chamber because
of the porosity of the metal used in the construc~
tion of such chamber, .

Another feature of the invention  comprises
means for evenly distributing a fluid throughout
a chamber or passageway by incorporating in
the walls thereof integrally formed bafling ele-
ments preferably in the form of ribs or grooves,
and preferably in series arranged obliquely with
reference to each other on the wall surfaces
opposite each other,

Heretofore cooling chambers for refngerators
have been prepared wherein metal of a high de-
gree of conductivity, such as aluminum and its
alloys, has been used, but the porosity of such
structures has been so great that some special
means of preventing leakage of the cooling agent
from the aluminum block has been found neces-
sary. Such means has included various coat-
ings, and in some instances has included the in-
corporation within the aluminum block of pas-
sageways for the circulation of the cooling agent
which had been in the form of a liner of some
impervious material to prevent leakage. In
some structures tubing of a metal other than

aluminum has been employed in the form of a.
-90

conduit for the circulation of the cooling agent
through the aluminum block.

The principal object of the present invention
is to provide an improved structure for heat
transfer purposes which will be of cast metal of
high heat conductivity and which also will .be
capable of withstanding a high degree of pres~
sure from the heat transfer medium. -

Another object of the invention is to’ provide
an integral cast metal unit provided with a
chamber for receiving a heat transfer medium
in association with a chamber for material to be
acted on thereby and also providing special mesns
for more effectively transferring heat from one
of said elements to the other.

Another object of -the invention is to provide
a unit particularly adapted for refrigerators
wherein there is cast-in a single block a chamber
for receiving the cooling medium and a chamber
for receiving material to be acted on thereby.

Another object of the invention is to provide
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a8 refrigeratihg unit of a material of high con-

ductivity which is provided exteriorly of such
unit with means, such as fins, for acting upon
the atmosphere surrounding such chamber and

s having additional means for transferring heat
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relatively to an interior chamber within such unit
with a high degree of efficiency. : :
Another object of the invention is to provide a
cast metal refrigerating unit formed of metal
having a high degree of heat conductivity and
having heat transferring elements with an in-
creased exterior and interior surface so related
to the chamber for the cooling medium, that a
predetermined ‘ratio of refrigerating action will
be established for such unit with relation to the

- refrigerating chamber within which such unit
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is positioned snd also with relation to a smaller
cooling chamber closely associated with the
chamber for the cooling agent.

Another object of the invention is to provide an
apparatus of the character described wherein the
metal employed for such apparatus not only has
a high capacity for heat conduction but is sub-
stantially unaffected chemically beyond a negli-

gible surface modification in some instances, by

the refrigerating agent employed, and which also
has sufficient density-and uniformity of structure
to make such unit free of leakage of the refriger-
ating agents within the same even when such
agents are under relatively high pressure.

A further object of the invention is to provide
a chamber for receiving the cooling fluid which

embodies within itself means for insuring further

distribution of the cooling agent circulated there-
through and which also is provided with an in-
creased surface within the chamber for enhanc-
ing the heat transfer action of the unit in rela-
tion to such cooling medium. Other and further
objects of the invention will appear in the course
of the following description.

To the accomplishment of the foregoing and
related ends, said invention, then, consists of the
means hereinafter fully described and particu-
larly pointed out in the claims. The annexed
drawing and the following description set forth
in detail certain structures embodying such an
invention, and the method of making the same,
such disclosed means and method constituting,
however, but several of various applications of the
prineiple of my invention.

In said annexed drawing, Fig. 1, is a top plan
view partly broken along the line 1—1 as shown
in Fig. 2, of the preferred form of construction
embodying the principles of the invention;

Fig. 2, is side elevation of the structure shown
in Fig. 1, partly shown in vertical section along
the line 2—2, shown in Fig. 1;

Fig. 3, is a transverse vertical sectional view
taken at the plane indicated in line 3—3 in Fig.
2, looking in the direction of the arrows;

Pig. 4, 1s a view similar to Fig. 3, but showing
a modified form of construction;

Fig. 5, is a view similar to Fig. 3, showing an-
other modified form of construction; and,

Fig. 6, is a view similar to Fig. 3, showing an-
other modified form of construction with a float
valve mechanism in an expansion chamber.

As_will appear from Figures 1, 2 and 3 the
preferred form of construction comprises a re-
frigerating unit 1, formed of cast metal and pro-
vided exteriorly thereof with a series of parallel
fins 2, which as shown in Fig. 3, more particu-
larly, extend across the top of said unit 'and
taper downwardly at each of the sides thereof
to a distance somewhat greater than the cen-
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tral horizontal plane of the unit. For con-
venience in casting the fins may be tapered
slightly upwardly and downwardly as seen in
cross-section to provide the necessary draft’in
the casting operations.

Within the top of the unit a chamber 3, is pro-
vided which is of substantially the full width
of said unit, but of shallow depth said chamber
being adapted to serve as the cooling or ex-
pansion chamber for the siructure when used
as ‘a refrigerating unit. Said unit, as is shown
in Figs. 1 and 2, is provided on its upper side
with bosses, 4, 5, on opposite sides of the top
and adjacent opposite ends thereof through
which bosses passageways 6, T, to the interior of
said expansion chamber are formed, said bosses
preferably being counter-bored and screw-
threaded to provide for the attachment of con-

duits to carry the cooling medium into the ex--

pansion chamber and to permit the discharge
of said medium therefrom.

The expansion chamber is preferably formed
on the inner faces of its upper and lower walls
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with a series of alternate ribs, 8, and grooves,

9, which provide for an increased area of inner
surface for such expansion chamber., As will
be noted particularly in Figure 1, the ribs and
grcoves in the upper wall of the expansion
chamber extend obliquely in one direction.
This arrangement provides for the even dis-
tribution of the fluid within the expansion cham-
ber and prevents localized action of the cooling
medium through the formation of eddy currents
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or uneven movement of the fluids into and out -

of such chamber.

In Figs. 1, 2 and 3, the expansion chamber 3 is
shown at the top of the unit and in Fig. 4, the
expansion chamber 12 is shown at an interme-
diate position in the unit and in Fig. 5, the ex~
pansion chamber 13 is shown at the right hand
side of the unit. Still other positions for the
expansion chamber may be provided and a
single expansion chamber may be formed to ex-
tend .about more than one side of the unit or
may be so positioned to be insulated substan-
tially from the side walls of the unit thereby
having space chambers about the same on sub-
stantially all sides.

In the preferred form of construction which
shows a unit adapted to be placed in mechani-

cal refrigerators of conventional type, there is.

formed immediately beneath the expansion
chamber a large chamber 14 open at one end
of the unit and adapted to receive trays 15 for
the reception of water for ice cubes, or of va-
rious frozen mixtures, such as ice cream and
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the like, which are to be exposed to the cooling -

action of the medium within the expansion

.chamber.

The lower chamber in the form- illustrated

.shows a pair of integrally formed supporting

members or flanges 16 extending centrally of

each of the inner side walls of the unit from

front to back upon which the upper tray for the
material to be cooled is adapted to be slidably
engaged. Said tray preferably is formed with
an extension member 17 at its outer end which
overlaps the adjacent side wall of the unit and
forms a closure for the opening at that point.
A similar tray may be provided for the lower
portion of the opening and be formed with a
similar extension member to serve as a closure
therefor. The lower tray. will preferably be
slidably engaged upon a pair of longitudinally
extending members 18 formed integrally with
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the bottom wall of said unit and raised slightly

" above the upper surface of said wall.
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In the form of construction shown in Figure
4, two chambers 21, 22 are provided, being lo-
cated respectively above and below the expan-
sion chamber: 12 within which the material to be
cooled may be placed and obviously trays may
be engaged therein in a manner similar to that
illustrated in Figures 2 and. 3.  The cooling
chamber being thus at the bottom of one of the
trays and above the other of said trays. The
parallel rows of fins 23 in the form of construc-
tion shown in Figure 4 may extend completely
around the refrigerating unit. :

In the form of construction illustrated in Fig-
ure 5, the expansion chamber 13 is positioned
at one side of the refrigerating unit and the
chamber 24 for the reception of the material to
be cooled is positioned at the other side of sald
unit and in tne form shown is formed with a
double set of supporting members or flanges 25,
26, on each of its side walls, so that three trays
may be positioned within such space.
27 in this form of construction are shown as
extending completely about the unit instead of
merely adjacent to the cooling chamber thereof.

In the form of construction shown in Figure 6,
the expansion chamber 11 is of a different type
than is shown in the other forms of the appa-
ratus. It is of larger size than the previously
described chambers and has a ribbed or corru-
gated surface on its upper and lower walls and
also along its side walls. By means of a large
aperture in its top wall the float ‘and its asso-
ciated mechanism may be introduced within the
expansion chamber, such mechanism being sup-
ported upon s closure cap 28 adapted to be en-

gaged in sealing relation with said opening. The-

float mechanism is of conventional type com-
prising a float member 31 supported at the end
of a bell crank lever 32 pivoted at the lower end
of a casing 33 co-operating with the'stem 34 of
& valve (not shown) for the admission.of cool-

ing liquid positioned within® said casing. .An.
oil return passageway 35 is provided from the’

normal liquid level from such a chamber down-

wardly info the casing so as to free the cooling’

medium of oil which is carried through from
the pump mechanism (not shown).
outlet pipes 36, 37 connect with the casing
through the closure member above referred to.
In said construction a chamber 38 is provided
for the reception of a tray or other receptacle
for the material to be cooled. Fins 39 across
the top of the unit may be provided similar to
those shown in Figures 1 to 3, inclusive. Ribs
41 may be formed on.the bottom of the recep-
tacle extending longitudinally of the chamber.

‘What I claim is:

1. A metal structure providing a substantially
rectangular passageway for fluids and having on
inner opposing wall surfaces thereof oppositely

. directed diagonal series of bafling elements, pro-
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‘viding parallel elements on one wall running at

an acute angle to the corner edges of the pas-
sageway, and parallel elements on the opposing
wall running at substantially a corresponding an-
gle in the opposite direction. -

- 2. A cast metal structure providing a substan-
tially rectangular passageway for fluids and hav-
ing on inner opposing wall surfaces thereof op-

" positely ‘directed diagonal series of baffiing ele-

ments formed integrally therewith, providing
parallel elements on one wall running at an

.acute angle to the corner edges of the passage-

The fins

Inlet and.

3
way, and parallel elements on the opposing wall
running at substantially a corresponding angle
in the opposite direction. .

3. A cast metal structure providing a substan-
tially rectangular passageway for fluids and hav-
ing on inner opposing wall surfaces thereof op-
positely directed diagonal series of parallel ribs

formed integrally therewith, the ribs on ope .

wall surface running at an acute angle to the
corner edges of the passageway, and the ribs on
the opposing wall surface running at substantial-
1y & corresponding angle in the opposite direction

4. A cast metal structure providing a substan-
tially rectangular chamber for the reception of

a temperature conditioning medium within the .

same, and provided with ribs on the inner and
outer walls thereof to increase the normal heat
transfer surface thereof, the ribs on the inner
walls being diagonally positioned and running
at an acute angle to the corner edges of the
chamber to evenly distribute fluid passing there-
adjacent. : v :

5. A cast metal structure providing a substan-
tially rectangular chamber for the reception of
a temperature conditioning medium within the
same, and provided with integrally formed ribs
on the inner and outer walls thereof to increase:
the normal heat transfer surface thereof, the
ribs on the inner walls being diagonally posi-~
tioned and running at an acute angle to the cor-
ner edges of the chamber to evenly distribute
fluid passing thereadjacent.

6. A cooling unit for refrigerators comprising

an integral cast metal block having formed thera=" ...

in & substantially rectangular evaporating cham-
ber and a material receiving chamber closely as-
sociated therewith, said evaporating chamber
having diagonally extending alternate ridges and
depressions within the interior surface thereof,
running at an acute angle to the corner edges
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of said chamber to cause turbulence and even .

distribution of the fluid passing thereadjacent.

7. An integral casting comprising a refrigerat-
ing unit formed of aluminum alloy, said unit in-
cluding an expansion chamber and a material
receiving chamber adjacent thereto and a plu-
rality of fins forined on exterior surfaces of said
unit for heat transfer purposes from the sur-
rounding air to the cooling fluid within said ex-
pansion chamber, and a plurality of areas offset
from the normal planes of the interior surfaces
of said expansion chamber to provide diagonally
extending ribs for increasing the surface area
thereof and evenly distributing fluid passing
thereadjacent. . .

8. An integral casting comprising a refriger-
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ating unit formed of aluminum alloy, said unit )

including an expansion chamber and a mate-

rial receiving chamber adjacent thereto and a

plurality of fins formed on exterior surfaces of

135

said unit for heat transfer purposes from the -

surrounding air to the cooling fluid within said-
expansion chamber, and a plurality of areas off-
set from the normal planes of the interior sur-
Taces of said expansion chamber to provide di-
agonally extending ribs for increasing the sur-
face area thereof and evenly distributing fiuid

passing thereadjacent, and an integral chamber’

formed within said casting for receiving material
to be acted on by the cooling agent within said
expansion chamber, |

9. An integral casting providing a substantiai-
ly rectangular expansion chamber interiorly
thereof and having enlarged surface areas on
inner and outer walls thereof, said inner walls
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being formed with a plurality of ribs extending
at an acute angle to the adjacent corner edges
of said chamber. . .

10. An integral casting providing a substan-
tially rectangular expansion chamber interioxiy
thereof and having enlarged surface areas on
inner and outer walls thereof, said inner walls

being_(ormed with a plurality of ribs extending
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at an acute angle to the adjacent corner edges
of said chamber, said expansion chamber having
a series of ribs on its upper and lower walls, each
series extending at an acute angle to the adja-
cent corner edges of said chamber, the ribs on
said respective surfaces being- disposed in oppo-
site direction to each othef.
JEROLD H. SHAFNER.
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