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1

This invention relates to mechanical refrig-
eration. apparatus, and more particularly to an
improved - construction for the evaporators of
such apparatus. )

While not limited thereto, my improvements '

are intended especially for embodiment in the
type of refrigerator consisting of an open top
insulated cabinet or casing, desirably cylindrical,
equipped with: an insulated top closure or cover,
and enclosing & deep vessel that provides the
refrigerating space and is surrounded by the
evaporator unit. In refrigerators of this. type
very low. temperatures are maintained for so-
called “frosted food” storage, .

The principal object of my invention is to pro-

vide an evaporator construction that is especially -

suitable for incorporation in refrigerators of the
above described type; that. is relatively simple
and inexpensive; that is well adapted to produc-
tion methods, and by the use of which the maxi-
mum- efficiency of the refrigerant is realized.
The high degree of eficiency is obtained by
“using only a single wall or thickness of a suit-
able heat conducting material between the re-
Irigerating space and the passage through which
the refrigerant is circulated and within which
it is evaporated. Such- wall preferably consists
of sheet metal of appropriate - character -and
thickness to provide the maximum rate of heat
exchange and the requisite physical strength,
Other objects will appear as I proceed to: de-
stribe the invention by reference to the accom-
panying drawings wherein Fig. 1 represents a
fregmentary side elevation of a refrigeration ap-
paratus incorporating my improvements, the
upper -portion  of the cabinet or "casing-and a
part of the evaporator and the vessel that en-
closes the refrigerating space being in - central
section, while other parts are broken away for-

wardly of the plane of section in order to better-

illustrate the construction; Fig. 2 is a plan view
of the apparatus, partly in. section; Fig. 8 is a
_sectional detail of the evaporator on an exag-
gerated scale; and Pig. 4 is a perspective view of
‘one of the: filler rings that are applied to the
.opposite ends of the evaporator coil.

A wall designated (, desirably cylindrical, sur-

rounds the refrigerating space 8. This wall is of
& material of high thermal conductivity, prefer-

7 Claims. (Cl. 62—89)

. 2 .
According to the present preferred construc-
tion, the member 2 consists of a continuous strip
of thin metal that is L-shaped in cross section,
or, more broadly stated, is of a trough-like for-
mation, and it is arranged spirally about the
wall | with one of its edges in contact with said
wall, and its other edge engaged with the medial
portion or angle of the adjacent convolution of
said member. The adjoining convolutions may

10 be welded together continuously or at intervals.

As appears in Fig. 3, the flanges of the angle
strip that forms the member 2 are joined by a
curved portion, and the edge -of the flange en-
gaged therewith is shown as beveled to corre-

18 spond approximately to the radius of sald curved

portion. The open side of the bottom convolu-
tion of the member 2 is closed by a strip 3, the -
terminal portion of which forms the end wall of
said convolution, as shown in dotted lines in

20 Fig, 1,

The member 2, after being rolled or otherwise.
. treated to give it its angle or trough-like forma-
tion, may be wound tightly about the wall I
while the latter is firmly supported on a collapsi-

23 ple mandrel or other suitable support. On .the

other hand, the member 2 may be preformed
into spiral shape, at the same time, or after, it i3
given its angle or trough-like formsation, and
applied endwise to the wall I.

30 A band 10 of steel or other suitable metal, of

appropriate width and thickness, is wound spi-
rally about the member %, and its adjacent con-
.volutions are connected together by welding, as
indicated at 1. The ends of the wall i .are in

35 planes normal to the longltudinal axis of sald:

wall, and the end convolutions of the band 10
are finished off in the same planes. Applied to
the end convolutions of the member 2, between
the wall | and band 10, are flller rings {2, pref-

10 erably of plastic. One of such rings is shown in

perspective in Fig. 4, and the annular face (3
thereof that is intended for engagement with the
member 2 is shaped to fit the end of the member.

Applied to the bottom of the above described

45 structure is a shallow pan-like part including a

circular bottom wail 18 and a peripheral flange
6, the latter encircling the lower end of said
structure and being suitably connected, as by
welding, to the band 10, Similarly applied. to

- ably thin sheet metal of such character as will 50 the top of the structure is g ring-like part in-

insure rapid heat penetration-and the necessary
physical strength. To the outer side of the wall
{ is applied & member -2, between which “and
the ‘wall | is ‘enclosed a space or passage R
through which the refrigerant is circulated, 98
will hereinafter more fully appear. =

cluding ‘an annular wall 11, and a peripheral
" flange 18 that fits over the adjacent énd of the
band 10 and is welded or otherwise attached .
thereto.

55 . The unit thus constructed constitutes the

evaporator of -the refrigerating apparatus and
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ericloses both the refrigerating space 8 and the
refrigerant passage R, the two being separated

only by the relatively thin wall 1. 'This unit, in -

- the present embodiment, is situated centrally
within a casing or cabinet comprising a cylin-
drical wall 20, which may be made of sheet metal,
and an annular top wall 2{ of similar material
and which merges, through a curved portion 22,
- into a cylindrical skirt 23 that joins the top of
the cylindrical wall 20 in the plane thereof and
is connected to sald wall, as by welding. De-
‘pending from the inner edge of the top wall 21
and joining the corresponding edge of the pre-
viously mentioned wall 17 is a collar 25, con-
vergent for a distance downwardly from its upper
end, and within which fits a cover 26, equipped
with a handle 27. The cover may be of any
suitable construction and material,
‘ple, it may consist of a shell 28 of sheet metal,
and a filling 29 of suitable insulating material.
Following the usual refrigerator practice, the
space between the evaporator unit and the casing
is filled with insulating material 30. .
The compressor and other customary parts of
the refrigerating apparatus are desirably housed
within a chamber in the lower part of the cabinet
or casing, such being omitted from the drawings
as they constitute no part of the present inven-
tion. :
The .refrigerant
and in gaseous form withdrawn from, the refrig-

erant space or passage R through pipes 33 and

34. The pipe 38 is connected to the end wall of
the top convolution of the member 2, as best
shown in Fig. 2, while the pipe 34 is connected
to the end wall of the bottom convolution, as in-
dicated in dotted lines in Fig. 1. Said pipes enter
the space occupled by the member 2 through
notches in the band 10 and in the flanges 186
and 18, . . o

. Having thus described my mvention, what I
claim is:

1. In refrigeration apparatus, an evaporator in-
cluding a wall made of efficient heat conducting
material and arranged with one of its sides ex-

. posed to the refrigerating space of the apparatus,
" -& device disposed in such relation to the opposite
side of sald wall as to enclose therewith a re-
frigerant passage, said device comprising adjacent
trough-like parts each of which has one of its
edges contacting sald wall and its opposite edge
engaging the longitudinal medial portion of the
adjacent part, a reinforcing member closely em-
bracing said device in firm contact with the side
thereof remote from said wall, and means pro-
viding a refrigerant circuit including said passage.

2. In refrigeration apparatus, a relatively thin

. wall made of material readily pervious to heat
and surrounding the refrigerating space of the
apparatus, a member engaged spirally about said
wall, sald member consisting of a strip that is an<

gular in cross section and is arranged with one-

of its edges in contact with said wall and its op-
posite edge in engagement with the angle of the
adjacent convolution of said strip, a spirally
wound reinforcing element tightly encircling said
member in firm contact with the side thereof re-
mote from said wall, the spiral passageway pro-
vided between the member and said wall consti-

tuting a refrigerant circulating space that is sepa- )

rated from the refrigerating space solely by said
wall, and means providing a refrigerant circuit of
which sald circulating space forms & part.

3. In refrigeration apparatus, a relatively thin
wall made of material readily pervioug {0 heat

in liquid form is delivered to, :

4

“and surrounding the refrigerating space of the
. apparatus, and a member .engaged spirally about
- said wall, said member consisting of a trough-like

strip that is arranged with one of its edges in con-
tact with said wall and its opposite edge in en-
gagement with the longitudinal medial portion of

- the adjacent convolution of the strip, an element

10

Por exam-~ -

applied to each end of said member the side of
which adjacent said member is a counterpart of
the end convolution thereof while its opposite side
is in a plane normal to the axis of the aforesaid
wall. ‘ '

4. In refrigeration apparatus, a relatively thin
cylindrical wall enclosing the refrigerating space
of the apparatus, a member engaged spirally
about said wall, said member consisting of a
trough-like strip of material arranged with. one
of its edges in contact with said wall and its op~
posite edge in engagement with a longitudinal
medial portion of the adjacent convolution of the
strip, a filler ring applied to each end of sald
member the side of which adjacent said member

_Is a counterpart of the end convolution of the

40

member while its opposite side is in a plane nor-
mal to the axis of said cylindrical wall and is sub-
stantially flush with the adjacent end of the wall,
a reinforcing band wrapped spirally about the
member, adjacent convolutions of the band being
connected together, the reinforcing band ter-
minating at each end in the plane of the adja-
cent end of the cylindrical wall, the spiral pas-
sageway provided between the aforesaid member
and said cylindrical wall constituting a refriger-
ant circulating space that is separated from the
refrigerating space solely by said wall, and means
providing a refrigerant circuit including said eir-
culating space. }

5. In refrigeration apparatus, a relatively thin
cylindrical -wall surrounding the refrigerating
space of the apparatus, a member engaged
spirally about said wall, said member consisting
of a strip of material that is angular in cross
section and is arranged with one of its edges in
contact with said wall and its opposite edge in
engagement with the angle of the adjacent con-
volution of the strip, the exterior of said angle
being convexedly curved and the edge engaged
therewith being beveled to correspond approxi-

" mately with the contour of the angle, said edge

50

65

60

and the contiguous part of the adjacent convolu-
tion being welded together, a reinforcing band
extending spirally about said member, the ad-
Joining convolutions of which band are welded

‘together, the ends of said cylindrical wall and

band terminating in a common plane normal to
the axis of said wall and beyond the ends of the
aforesalid member, a fllter ring engaged with the
ends of said member and the side of which ad-
Jacent the member is a counterpart of said end
while Jhe opposite side of said filler ring is in
substantially the aforesaid plane; a bottom wall
having an upstanding peripheral flange tele-
scoped over the lower end of said reinforcing
band and attached thereto, an annular top wall
applied to the opposite end of said reinforcing
band and having a depending peripheral flange
surrounding the upper end of said band and con-

. nected thereto, the spiral passageway provided

75

between the aforesaid member and said cylindri-
cal wall constituting a refrigerant circulating
space, and means providing a refrigerant circuit
including said eirculating space.

6. In refrigeration apparatus, a relatively deep,
thin-walled ¢ylindrical vessel enclosing the re-
frigerating space of the apparatus, a member en-



gaged spirally about the peripheral wall of said
vessel, sald member:consisting of a trough-like
strip of material arranged with one of its edges
in contact with said wall and its opposite edge
in engagement with the longitudinal medial por-
tion of the adjacent convolution of the strip, a
reinforcing element closely embracing said mem-
ber in firm contact ‘with the side thereof remote
from said wall, the. spiral passageway provided
between the aforesaid member and said periph-

eral wall constituting a refrigerant circulating -

-space, means providing a refrigerant circuit in-
cluding sald circulating space, an open top cas-
ing surrounding and spaced from the foregoing
parts, insulating material filling the space be-
tween the casing and sald parts; and an insulated
closure for the open top of the casing.

7. In refrigeration apparatus, a relatively thin
cylindrical’ wall . surrounding  the refrigerating
space of the apparatus, a2 member engaged spi-
rally about said wall, said member consisting of
a strip of material that is angular in cross section
and is arranged with one of its edges In contact
with said wall and its opposite edge in engage-
ment with the angle of the adjacent convolution
of the strip, the exterior of said angle being con-
vexedly curved and the edge engaged therewith
being beveled to correspond approximately with
the contour of the angle, said edge and the contig-

_ uous part of the adjacent conveolution being weld-
ed together, a reinforcing band extending spirally
about said member, the adjoining convolutions of
which band are welded together, the ends of said
cylindrical wall :and band terminating in a com-
mon plané normal to the axis of said wall and be-
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yond the ends of the aforesald membér,r 4o filler

- ring engaged with the ends of sald member and

the side of which adjacent the member is a coun-
terpart of said end while the opposite side of said

 filler ring is in substantially the aforesaid plane,

a bottom wall having an upstanding peripheral
flange telescoped over the lower end of sald re-
inforcing band and attached thereto, an annular
top wall applied to the opposite end of said re- -
inforcing band and having a depending periph-
eral flange surrounding ‘'the upper end of said
band and connected thereto, the spiral passage-
way provided between the aforesaid member and
said cylindrical wall constituting a refrigerant
circulating space, means providing a refrigerant
circuit including said circulating space, an open
top casing surrounding and spaced from the fore-
going parts, insulating material filling the space
between the casing and said parts, and an insu-
lated closure for the open top of the casing.
VIGGO V. TORBENSEN
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