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The present invention relates to heat ex-
changers such as condensers and the like, and it
has particular applicability to an assembly that
is adapted for use in mechanical refrigerators.

It is one of the principal objects of this inven-
tion to simplify the construction of a heat ex-
changer or condenser such as contemplated here-
in, and to improve the efficiency, operation and
dependability thereof.

Another principal object is to provide a con-
denser wherein the components are constructed
and arranged in a novel manner so that they may
be rapidly assembled to effect a material reduc-
tion in the manufacturing cost and also to pro-
duce a device of high efficiency.

A further principal object is to provide a con-
denser and the like which is capable of being pro-
duced by a comparatively simple method which
does not involve complicated and expensive oper-
ations, .

Still another object is to provide a structure
such as contemplated herein which comprises an
integrally finned tube which is formed by uniting
two metal strips having substantially identical
shape in cross section, thus dispensing with num-
erous special parts.

A still further object is to provide a condenser,
especially adapted for mechanical refrigerators,
which comprises two substantially identical metal
strips united to each other to constitute an elon-
gated member having a continuous tube or fluid
passagewsy on which there are radial heat dis-
sipating fins. These fins and tube are arranged so
that the elongated member may be formed into a
unitary assembly by imparting to the member a
plurality of reverse bends at predetermined loca-
tions throughout its length so that the tubular
portion defines a continuous serpentine or sinuous
fluid passageway. Such assembly is character-
ized by the fact that certain extraneous maitter,
which usually impairs the efficiency of finned type
condensers, will gravitate from and not aceumu-
late on the surfaces of the fins, and also the fins
of each run will tend to protect the fins of the
run beneath it by shedding extraneous matter
away from the other fins and runs. Furthermore,
this arrangement does not detract from the heat
dissipating characteristics for which the assem-
bled unit is intended. Arrangement also is made
to facilitate the attachment of the fins at each
run of the sinuous passageway to portions of fins
in adjacent runs.

Additional objects, aims and advantages of the
improvements contemplated herein will be ap-
parer}t to persons skilled in the art after under~
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standing the construction and operation of the
heat exchanger or condenser from the within de-
scription. - It is preferred to accomplish the num-
erous objects hereof, and to practice the inven-
tion in substantially the manner hereinafter fully
described and as more particularly pointed out in
the appended claims. Reference is now made to
the accompanying drawings that form .a part of
this specification, in which:

Fig.l1 is an elevational view showing an im-
proved heat exchanger assembly, made in ac-
cordance with this invention and especially
adapted for use as a condenser for a mechanical
refrigerator.

Fig. 2 is a sectional view taken along the plane
of line 2—2 of Fig. 1. .

Fig. 3 is a perspective of a fragmentary portion
of the improved finned fube employed in this
condenser. '

Figs. 4 through 8 show various steps or opera-
tions performed in shaping an elongated member
and assembling the same into a condenser unit
or other heat exchanger device.

The drawings are to be understood as being
more or less of a schematic character for the pur-
pose of disclosing a typical or preferred form of
the improvements and a method of making a
condenser such as contemplated herein, and in
said drawings like reference characters identify
the same parts in the different views. )

Referring first to Figs. 1 and 2, the improve-
ments are shown to preferably comprise an.
elongated tubular member {0 formed by making
reverse bends [0¢ in it at predetermined locations
which provide, when assembled, a sinuous pas-
sageway for fluid such as the coolant media used
in mechanical refrigerators. The tube 10 has side
wings 11 preferably throughout its entire length,
said wings projecting radially at opposite sides of
the tube. At the outer margins of these wings
there are outwardly diverging fins {2 which, as
best shown in Fig. 2, have a V-shape cross-sec-
tion. These fins 12, together with the wings (1,
provide the tube with longitudinally disposed heat
dissipating memoers p.ojecting from opposite
sides of the tube and each having a generally
Y-shape cross-section.

By reversely bending the elongated member as
at 10a a condenser assembly is prodiced wherein
there are a plurality of straight longitudinal runs
connected by these bends 10a as shown in Fig. 1.
Throughout each of these runs the V-shaped fins
{2 are in such positions that {h. outer margin
of each fin is in close proximity to or contacting
the margin of a fin on a next adjacent run, sub-
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stantially in the manner illustrated in Fig. 2.
The reentrant angle between a pair of fins 12 is
wide enough so that the fin surfaces incline to
such a degree they readily tend to shed dust, 1int
and other extraneous matter from them and thus
prevent accumulations which are likely to seri-
ously impair the efficiency of the unit.

The fins have L-shape clips or brackets 13 pro-
jecting away from the planes of their marginal
regions. These clips perform the functions of
spacers between adjacent fins in the different
runs, so that by welding together the contacting
portions of said clips the runs of the condenser
are effectively held together as a unitary as-
- sembly.

A condenser or heat exchanger unit such as
above described is fabricated from thin sheet
metal, preferably in the form of two superim-
posed relatively narrow strips, having .substan-
tially identical cross-section and each strip being
continuous throughout the runs of the condenser
unit. Each flat metal strip 18 (Fig. 4) is passed
" between forming or shaping rollers which impart
to it the cross-sectional shape shown in Fig. 5.
The preferred shape comprises an arcuate or
semi-circular central embossment defining half
of tube 10 extending longitudinally of the blank
with angular flat regions extending outwardly
from each margin of the embossment. The an~
gular flat regions which project outward from
the sides of the arcuate embossment, are each of
a wide flattened V-shape in cross section, with
the respective portions of the V on each side of a
longitudinal break 16 so that their planes inter-
sect at the apex at an obtuse angle. The inner
regions, which are next to the embossment, are
in a common plane radial to said embossment
and constifute the radial wings {1. The outer
-regions which are inclined oblique to the wings
constitute the fin members 12 and incline up-
wardly from the plane of the blank on the same
side of the blank as the semicircular embossment,.
The blank may then be acted on by notching
dies which cut suitably shaped recesses or notches
D in opposite longitudinal sides of the blank at
predetermined spaced locations throughout its
length as indicated in Fig. 6. Also, the corners
of the blank alongside these recesses are punched
out as shown to produce the L-shape clips or
brackets 13. It will be noted that the notches D
terminate at the inner margins of fins 12 so that
they do not extend into the wing portions (1, the
purpose of which will later be explained.

The succeeding steps in this method are effec-
tive to assemble two of the strips into a condenser
unit. To do this two of the preformed strips of
the desired length are superimposed in reversed
relation one upon the other so that the wing por-
tions [1 of one strip are in contact with the wing
portions of the other strip with the fins 12 and
embossments 10 extending in opposite directions
away from the each other in the manner shown
in Fig. 3. The two superimposed strips are fed
through a suitable welding device such as sche-
matically shown in Fig. 7 and the contacting wing
surfaces {{ are united by seam welds F on each
side of semicircular embossments thus providing
a continuous tube [0 having extensions of
Y-shape cross-section on each side thereof, the
tube thus comprising the two embossments. The
united strips are then given reverse bends at the
regions of the notches D as shown schematically in
Fig. 8. These reverse bends are such that the
clips or brackets 13 are brought into contact and
the tube 10 is of sinuous shape with its runs
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parallel to each other and with curved ends con-
necting the runs. The portions of the wings {1
at the location of the reverse bends provide semi-
circular reinforcement webs or ribs for the tube
10 at these bends as clearly shown in Figs. 1 and
2. The arms of the L-shaped clips or brackets
FJ are then united to each other by spot welding
at the contacting faces. Thus, a sinuous struc-
ture is united in a unitary assembly with the
outer-margins of the fins 12 in close proximity to
each other in the several runs of the condenser.

While the invention contemplated herein has
been described in detail in its preferred form or
embodiment; it will be apparent to persons skilled
in the art, after understanding the improvements,
that changes and modifications may be made
therein without departing from the spirit or scope
It is aimed in the appended claims to
cover all such changes and modifications.

I claim:

1. A unitary condenser assembly having a plu-
rality of straight runs and reverse bends join-
ing said runs to each other, comprising two elon-
gate members having approximately identical
cross sections and arranged in a sinuous as-
sembly, said members comprising metal strips
having continuous central regions of semicircular
cross section extending longitudinally of the
strips for defining a cylindrical central tube ; lon-
g-itudina} wings at diametrically opposite sides
of said semi-cylindrical regions and arranged
with the wings of one strip superposed upon and
attached to the corresponding wings on the other
strip; said semi-circular central regions and said
wings extending continuous throughout said sinu-
ous assembly; a plurality of longitudinal fins on
said strips extending obliquely outward from said
wings, said fins on each strip diverging from each
other and attached to the fins of an adjacent
strip, said fins terminating at the ends of each
run of said sinuous assembly; and means de-
fining clips on said fins, and being arranged with
the clips on one strip attached to the clips of the
adjacent strip thereby to reinforce the attach-
ment of said strips to each other for effecting the
unitary assembly of said condenser.

2. A unitary condenser assembly as defined in
claim 1 wherein each clip is an l.-shape with one
member attached to the fin and the other mem-
ber is positioned flat against and attached to the
corresponding member of the opposing clip.

3. A unitary condenser assembly having a plu-
rality of straight runs and reversing bends joining
said runs to each other, comprising two elongate
members having approximately identical cross
sections and arranged in a sinuous assembly, said
members comprising metal strips having continu-~
ous central regions of semi-circular cross section
extending longitudinally of the strips for defin-
ing a cylindrical central tube; longitudinal wings
at diametrically opposite sides of said semi-
cylindrical regions and arranged with the wings
of one strip superposed upon and attached to the
corresponding wings on the other strip; said semi-
circular central regions and said wings extend-
ing continuous throughout said sinuous assembly;
a plurality of longitudinal fins on said strips ex-
tending obliquely outward from said wings, said
fins on each strip diverging from each other and
the fins in adjacent runs converging outward to-
ward each other and having their outer edges in
contact thereby to define outwardly pointing
V-shape sections between adjacent runs, said fing
terminated at the ends of each run of said sinu-
ous assembly; and means defining clips on said
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fins, and being arranged with the clips on one
strip attached to the clips of the adjacent strip
thereby to reinforce the attachment of said strips
to each other for effecting the unitary assembly
of said condenser.

CORNEILIUS G. VONK.
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