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3,241,610
FIN AND TUBE STOCK ASSEMBLIES FOR
HEAT EXCHANGE UNITS
Richard W. Kritzer, Chicago, I)., assignor to Peerless of
America, Incorporated, a corporation of Illinois
Filed Oct. 16, 1961, Ser, No. 145,218
14 Claims. (Cl. 165—182)

The present invention relates to heat exchange units and
has particular reference to units of the finned tubing type
wherein serpentine lengths of tube stock having straight
reach sections are pressed into substantially circular
notches in the edge regions of a plurality of laterally
spaced strips of flat fin stock. In United States Patent No.
2,540,339, granted to me on February 6, 1951, and entitled
“Heat Exchange Unit,” there is disclosed a heat exchange
unit of the same general type as that with which the
present invention is concerned. The heat exchange unit
of the present invention is designed as an improvement
over the heat exchange unit of said patent in that it pre-
sents functional advantages which are not present in the
earlier unit.

As disclosed in my aforementioned patent, a heat ex-
change unit of the type to which the present invention
relates consists of a length of serpentine tube stock having
spaced apart, straight reach sections and curved or arcuate
reverse bends at the ends of the straight reach sections.
Closely spaced, elongated, parallel strips of flat fin stock
are secured to, and extend transversely of, the straight
reach sections for heat-radiating purposes. In fabricating
a heat exchange unit of the type under consideration, the
straight reach sections, which are originally of circular
cross section, are laterally compressed or flattened so as to
make them generally of over cross section. This flattening
operation is performed before the serpentine tube stock
and the fin stock strips are brought into assembled rela-
tion. After the compressing or flattening operation, the
strips of fin stock are arranged in their final spaced rela-
tionship in an assembly jig and the serpentine tube stock
is manipulated so as to effect insertion of the oval reach
sections thereof into a series of substantially circular
notches which are provided in the edge regions of the
strips of fin stock and become aligned for reception of the
reach section when the fin stock is arranged in the jig.
Finally, the serpentine length of tube stock is subjected to
internal pressure so as to expand the oval reach sections
back to circular cross section to the end that they will fric-
tionally engage the edges of the notches and thus become
interlocked with the sirips of fin stock.

An alternative method of finally expanding the oval
reach sections to circular cross section within the notches
has been disclosed in United States Patent No. 2,913,806,
granted to me on November 24, 1959, and entitled “Fab-
rication of Heat Transfer Units.” By such method, the
minor axis of the ellipse involved in the straight reach
sections of the serpentine tubing is of less extent than the
entrance openings of the notches in the edges of the fin
stock so that the reach sections may readily enter the
notches. The major axis of the ellipse is greater than the
depth of the notches so upon application of pressure to
the oval reach sections in the direction of oval elongation
thereof by means of a pressing platen, the oval reach
sections will be deformed and thus brought back to their
original circular cross sectional configuration so as to be-
come expanded against the edge regions of the notches.

It is obvious that regardless of the particular method
which may be employed for expanding the tube stock to
circular cross-sectional shape within the notches of the
fin stock, it is essential that good frictional line contact
'be made between the edges of the notches in the fin stock
and the tubing so that there will be adequate heat conduc-
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tion between the fin stock and the tubing. To establish
such line contact, it is obvious that the fin stock must be
sufficiently rigid that it will not crumple, buckle, or bend
at the line of contact when the tubing is expanded ra-
dially outwardly against the edges of the notches in
which it is received. Heretofore, in order to attain the
necessary rigidity, it has been deemed necessary to em-
ploy fin stock of a predetermined minimum gauge or
thickness. It has been found that the use of fin stock
of less thickness than such minimum gauge stock will not
withstand the outward pressure of the tubing at the time
it is expanded and there is a tendency for the fin stock
to bend in the region of the edges of the notches and pre-
vent the establishment of a tight bond or union between
the tubing and the fin stock. Spaces between the tubing
and fin stock along the line of contact will open up and
prevent coextensive frictional engagement between the
parts so that maximum heat conduction frem the tubing
to the fin stock, and vice versa, cannot be attained.

In heat exchange units of the general type under con-
sideration, it is obvious that, the thinner the fin stock em-
ployed, the greater the number of fins that may be in-
stalled on a given length of tubing. The greater the num-
ber of fins on the tubing, the greater will be the heat dis-
sipating efficiency of any given heat exchange unit. From
a manufacturing standpoint, the thinner the fin stock, the
more fins of a given size or area may be produced from a
given quantity of the fin stock material by weight.

The present invention is designed to overcome the
above-noted limitation of fin stock thickness that is at-
tendant upon the construction and use of conventional
heat exchange units employing tubing which is expanded
into contact with the fin stock and, accordingly, it contem-
plates the provision of a novel means whereby fin stock
of a gauge presenting a sheet thickness appreciably less
than that heretofore established as a minimum thickness
may be employed, while at the same time, adequate fin
stock rigidity to withstand the outward pressure of the ex-
panded tubing will be maintained.

The provision of an assembly of fin stock and tubing
wherein the fin stock is of a thinner character than has.
heretofore been possible, as briefly outlined above, being
among the principal objects of the invention, it is a further
object to provide such an assembly wherein there is pro-
vided novel means for reinforcing the free or outer por-
tions of the fins against lateral bending out of the general
planes thereof so that, despite the fact that the fins are
relatively thin, they will maintain the necessary even spac-
ing therebetween under normal conditions of handling
and use.

The invention is susceptible to considerable modifica-
tion while at the same time preserving the esssential fea-
tures thereof, and in certain forms of tubing and fin stock
assemblies, it is contemplated that all of the fins along a
given length of tubing be formed from a continuous un-
severed length of fin stock. In certain other forms of
tubing and fin stock assemblies, it is contemplated that
localized groups of two, three, or more adjacent fins be
formed from short lengths of fin stock, the groups being
closely spaced so that the fin stock of a given unit presents
an over-all uniform appearance and renders uniform heat-
dissipating characteristics at all regions of the assembly.

With these and other objects in view, which will become
more readily apparent as the nature of the invention is
better understood, the same consists of the novel con-
struction, combination, and arrangement of parts shown
in the accompanying two sheets of drawings forming a
part of this specification and wherein several illustrative
embodiments of the invention have been shown,
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In these drawings:

FIG. 1 is a perspective view of a typical heat exchange
unit of the type with which the present invention is
concerned;

FIG. 2 is an enlarged side elevational view of a limited
portion of the heat exchange unit of FIG. 1 in the vicinity
of one of the straight reach sections of the tubing;

FIG. 3 is a sectional view taken substantially along the
line 3—3 of FIG. 2 in the direction indicated by the
arrows;

FIG. 4 is a sectional view similar to FIG. 2 but show-
ing a modified form of tubing and fin assembly which may
be employed in the construction of a heat exchange unit
of the general type shown in FIG. 1;

FIG. 5 is a sectional view taken substantially along the
line 5—5 of FIG. 4;

FIG. 6 is a fragmentary sectional view similar to FIGS.
2 and 4 but showing a further modified form of tubing
and fin assembly; and

FIG. 7 is a sectional view taken substantially along the
line 7—7 of FIG. 6.

Referring now to the drawings in detail, and in particu-
lar to FIG. 1, a completely assembled heat exchange unit
has been designated in its entirety at 10. This unit is ex-
emplary of one form of unit which may embody the prin-
ciples of the present invention insofar as tubing and fin
stock assembly is concerned, including any of the con-
templated forms of the invention.

Briefly, the unit 10 consists of two individual separate
lengths 12 and 14, respectively, of tubing which have
been bent to serpentine form and to which there has been
applied a quantity of fin stock 16. The fin stock 16 estab-
lishes a series of cooling fins which extend across and
bridge the straight reach sections of the serpentine tube
stock. The lengths 12 and 14 of tube stock are substan-
tially identical and are arranged in spaced parallelism in
the unit. Each length of tube stock (which hercinafter
will be referred to simply as tubing) includes, as herein-
before indicated, a series of straight reach sections 29
and reverse bends 22 at the ends of the reach sectioms.
The free ends of the tubing 12 and 14 terminate at the
same end of the unit, these ends being communicatively
connected to small, generally cubic, box-like manifolds
28 and 30, respectively, having threaded, connecting nip-
ples 32 associated therewith, whereby the unit may be
operatively connected for closed circuit fluid flow in any
desired heating system or installation. Obviously, where
the serpentine tubing possesses an even number of reach
sections, the ends thereof will terminate at the same end
region of the unit as shown herein, and where an odd
number of such reach sections are provided, the ends will
terminate at opposite end regions of the unit and the mani-
folds 28 and 30 will be positioned accordingly. To rigid-
ify and complete the unit, channel-shaped enclosures 34
straddle the series of reverse bends 22 at both ends of
the unit and are secured in position thereover by through-
bolt assemblies 36 which pass through the bight portions
of the reverse bends.

The arrangement of parts thus far described is purely
conventional in its design and is typical of one form of
heat exchange unit to which the principles of the present
invention may be applied, the invention consisting rather
in the character of the fin stock and its application to the
tubing, as will be described in detail presently. Nu-
merous other forms of heat exchange units are contem-
plated within the scope of the present invention whether
the same employ a greater or lesser number of lengths of
serpentine tubing. Furthermore, it is not essential to the
present invention that the tubing be of serpentine config-
uration or that it be continuous tubing, since it is contem-
plated that fin stock constructed according to the prin-
ciples of the present invention be applied to straight lengths
of tubing, or, in fact, to tubing which is either curvilinear
or straight, Irrespective, however, of the particular
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design of the heat exchange unit, the essential features of
the invention will at all times be preserved.

Considering now the form of the invention shown in
FIGS. 2 and 3, each pair of adjacent straight reach sec-
tions 20 is bridged by an elongated single length of the
fin stock 16 which is bent according to a predetermined
pattern to provide a series of fins having effective body
portions which are spaced apart along the adjacent reach
sections. The single length of fin stock is bent generaily
in zig-zag fashion to provide an accordion-pleated struc-
ture extending from one end of the length to the other.
The character of the accordion-pleated structure is such
that adjacent fins are identical except for the fact that
they are inverted with respect to each other. In FIG. 2,
each fin afforded by the accordion-pleated structure has
been designated in its entirety at 40 and extends between
upper and lower reverse bends 42 and 44, respectively,
at the opposite ends of the fin.

The reverse bends 42 and 44 are sharp, which is to say,
they are in the form of flat linear creases which establish
dual-thickness portions 46 having a folded edge and ex-
tend inwardly of the fin stock configuration a slight dis-
tance. One of the laminae of each dual-thickness por-
tion 46 continues across the fin stock length in the same
plane as the lamina to provide a body portion 48 which
is spaced from the corresponding body portions of both
adjacent fins, such spacing being maintained by means
of an offset spacer rib having a short leg 50 and a long
leg 52, the rib being of V-shape configuration. The
spacer rib is disposed adjacent to the corresponding end
of each individual fin, and since adjacent fins are in-
verted with respect to each other, as hereinbefore stated,
the ribs of adjacent fins remain spaced from each other
transversely of the fin stock length. Each spacer rib
makes line contact as at 54 with the body portion 48 of an
adjacent fin.

It will be observed that because each spacer rib has a
short leg 5& and a long leg 52, the consecutive reverse
creases 42 along the length of fin stock are staggered
with respect to one another so that all of the dual-thick-
ness portions 46 lie in different transverse planes. The
body portions 48 also thus lie in different planes, any
given body portion 48 remaining spaced from one adja-
cent body portion by a distance equal to the out-of-the-
plane displacement or height of the short leg 50, and re-
maining spaced from the other adjacent body portion by
a distance equal to the difference between the out-of-the-
plane heights of the two legs 58 and 52. The out-of-the-
plane height of the leg 50 is one-half of the out-of-the-
plane height of the leg 52 and, thus, the various body
portions 48 of the fins are equally spaced along the length
of fin stock.

Referring now to FIG. 3, in order to attach the fin
stock length to the adjacent reach sections 28 of the tub-
ing lengths 12 and 14, the dual-thickness portions 46 are
each formed with a pair of spaced apart arcuate notches
69 which constitute major circle sectors and are slightly
greater in extent than 180°. The straight reach sections
29 of the tubing lengths 12 and 14 are assembled in the
notches 69 according to the method disclosed in United
States Patent No. 2,913,806, heretofore mentioned. Ac-
cording to such method, the straight reach sections 20,
which are originally of circular cross section, are laterally
compressed or flattened so as to make them of oval cross
section. This operation is performed on the serpentine
tube stock before the serpentine tube stock and the fin
stock are brought into assembled relation. After the flat-
tening operation, the straight reach sections, which are
now oval in cross section, are inserted in the notches 69
of the fin stock, the minor axis of the oval being of lesser
extent than the width of the entrance openings leading to
the notches so that such insertion is facilitated. There-
after, internal pressure is applied to the tubing to expand
the oval reach sections to true circular form so that the
outside surface of the tubing will frictionally grip or en~
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gage the surrounding marginal edges of the notches 60
and effect a union between the fin stock and the tubing.
It will be understood, of course, that the spaces which
exist between all of the adjacent pairs of straight reach
sections 20 will have the folded and preshaped fin stock
positioned therebetween immediately prior to the expand-
ing operation.

It is to be noted, since the various notches 60 are dis-
posed. wholly within the confines of the dual-thickness
folded portions 46 of the fin stock, dual-thickness edges
are present to assimilate the outward thrust exerted by
the tubing at the time of expansion thereof. For this
reason, it is possible to fashion the fin stock lengths be-
tween adjacent straight reach sections 20 of considerably
thinner fin stock material than has heretofore been pos-
sible in connection with the manufacture of conventional
fin stock and tubing assemblies wherein the tubing is ex-
panded into notches provided in the edges of the individual
fins. For example, in a heat exchange unit which em-
ploys fin stock presenting single thickness notched edges
for reception of the tubing and which must have a mini-
mum thickness of not less than 0.012 inch, a heat ex-
change unit of similar -design and embodying the prin-
ciples of the present invention, as heretofore outlined,
may employ fin stock of 0.006 inch in thickness.

In FIGS. 4 and 5, a modified form of fin stock and
tubing assembly has been disclosed. 1In this illustrated
form of the assembly, a single length 7@ of serpentine
tubing having straight reach sections 72 and reverse bends
(not shown) is employed, and this length of tubing has
applied thereto a series of individual, elongated, fin strips
76, the various strips being substantially identical in con-
struction and design. The assembly may be designed
to provide a heat exchange unit having the general char-
acteristics of the heat exchange unit 10 of FIG. 1, which
is to say that, it may have terminal manifolds similar
to the manifolds 28 and 30 and channel-shaped enclo-
sures similar to the enclosures 34. It has been deemed
sufficient for purposes of disclosure herein to illustrate
only a limited portion of the assembly at a region there-
of where the union between the fin stock and tubing is
effected.

Bach fin strip 76 spans the distance between the outer-
most or remote reach sections and is comprised of a
single elongated length of thin fin stock which is folded
as at 78 midway between its longitudinal edges to pro-
vide a dual-thickness portion 80 similar to the portions
46 previously described in connection with the form of
the invention shown in FIGS. 2 and 4. At the free edges
of the fold, the laminae separate and diverge outwardly
at an acute angle of approximately 30°, as indicated at
82, after which the side edge regions of the strip ex-
tend in parallelism as shown at 84. The appearance
of the fin strip in transverse cross section resembles a
modified form of the letter Y.

As shown in FIG. 5, the dual-thickness region 89 is
formed with a series of notches 99 which are similar
to the notches 60 and are in the form of major circle
sectors. . One notch is provided for each of the reach
sections 72, and the reach sections are adapted to be
assembled in the notches by the method previously de-
scribed in connection with the form of the invention
shown in FIGS. 2 and 3. In effecting the assembly, the
preshaped fin strips 76 are arranged in pairs on opposite
sides of the length 70 of serpentine tubing, the two strips
of each pair being inverted, each with respect to the
other. The position of each fin strip 76 of each pair
relative to the other fin strip is such that the notched
edge regions of the dual-thickness portions abut each
other, or nearly so, in side-by-side relationship so that
the two fin strips 76 assume the generally tandem rela-
tionship in which they are illustrated in FIG. 4. The fin
strips 76 are spaced along the straight reach sections 20
on which they are mounted so that the free longitudinal
edges 92 of adjacent strips extend in parallelism and are
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spaced from each other a slight distance, no. portion
of any one strip touching a portion of another strip on
the same side of the length 70 of serpentine tubing.

As is the case in connection with the previously-
described form of the invention, the notched dual-thick-
ness portions 86 afford the necessary rigidity to assimilate
the outward thrust exerted by the tubing 70 at the time
that the straight reach sections 72 are expanded from
their oval configuration to their cylindrical configuration
within the notches.

In FIGS. 6 and 7, there has been disclosed still an-
other modified form of tubing and fin stock assembly
wherein the fin stock is provided with triple-thickness
folded regions which are notched to receive the oval
reach sections of the tubing prior to expansion of the
latter. In this illustrated form of the invention, only
the straight reach sections 190 of the tubing 102 have
been illustrated, but it will be understood that these
reach sections may be connected together at their ends
by reverse bends (not shown).

The various reach sections 160 have applied thereto
a series of spaced, generally parallel, elongated, fin strips
104, the strips being longitudinally spaced on the reach
sections. The strips are generally planar except for the
provision of a series of folded portions 106 in the vi-
cinity of each reach section, each folded portion includ-
ing two reentrant bends or creases 108 which afford
triple-thickness laminae in these portions. The strips 104
bridge the distance between the various reach sections
100 and the latter are set into notches 110 provided in
the triple thickness portions 106 along one longitudinal
edge thereof. The notches 110 are generally of semi-
circular configuration and constitute major circle sectors,
and the method of installation of the tubing into the
notches remains substantially the same as described in
connection with the other illustrated forms of the in-
vention so that a description thereof need not be re-
peated.

The various fin strips 104 are assembled upon the reach
sections 100 in pairs on opposite sides of the serpentine
length of tubing, the two strips of each pair being in-
verted, each with respect to the other, as is the case in
connection with the assembly of the fin strips 76 of
FIGS. 4 and 5.

It is to be noted, in connection with this latter de-
scribed form of the invention, that the triple-thickness
folded portions 106 will afford the necessary rigidity for
assimilating the outward thrust exerted by the tubing
102 when the reach sections 100 thereof are expanded
in the notches from their oval to their substantially cir-
cular configuration.

It will be understood that in any of the previously-
described forms of the invention, the illustrated configura-
tion of the tubing and fin stock assembly is applicable to
a heat exchange unit having the physical characteristics
of the unit 1¢ shown in FIG. 1, and also that it is appli-
cable to various other types of heat exchange units,
whether the same employ single lengths of serpentine tub-
ing or multiple lengths thereof. In fact, such illustrated
tubing and fin stock assemblies are applicable to heat
exchange units which do not employ serpentine lengths
of tubing, the essential feature of the invention being
that the assembly of fin stock be made upon tubing having
elongated sections or lengths which are capable of being
flattened and then expanded into the notches provided in
the multiple-thickness portions of the folded fin stock. In
instances where a given length of tubing is. curved on a
relatively long radius, it is contemplated that the folded
fin stock be applied thereto along the curved region of the
tubing, in which case, the general planes of the body por-
tions of the fins will assume generally radial positions with
adjacent fins lying in planes which extend at a small angle
to each other. It is also contemplated that, in certain
instances, the folded fin stock may be assembled upon the
tubing by providing holes in the multiple thickness folded
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regions of the fin stock and threading the undersize tub-
ing through the various holes, after which the tubing may
be subjected to internal pressure to expand the same uni-
formly against the continuous circular edges of the holes.
In such instances, the fin stock may assume any of the
forms which have been illustrated herein. The invention,
therefore, is not to be limited to the exact arrangement of
parts shown in the accompanying drawings or described
in this specification, nor is it to be limited to the specific
form of heat exchange unit shown in FIG. 1 since various
changes in the details of construction may be resorted to
without departing from the spirit of the invention. Only
insofar as the invention has particularly been peinted out
in the accompanying claims is the same to be limited.

Having thus described the invention what I claim as
new and desired to secure by Letters Patent is:

1. In a heat exchange unit of the finned tubing type,
in combination, an elongated length of tube stock, and a
series of closely spaced, generally parallel, heat-radiating
fins secured to, and extending transversely of, said length,
said fins being disposed in adjacent pairs, each pair of fins
including a section of flat sheet metal fin stock creased
linearly to provide a linearly straight folded edge and
establishing a dual-thickness portion, said dual-thickness
portion being formed with an opening therethrough of
circular configuration, said dual thickness portion being
comprised of laminae which are in face to face contact
throughout at least the region of said opening, said length
of tube stock passing through all of the openings of the
various duel-thickness portions and bearing radially out-
wardly in coextensive frictional contact and expanded re-
Jationship with the edges of said openings.

Z. In a heat exchange unit of the finned tubing type,
the combination set forth in claim 1 and wherein said
opening is in the form of a notch which extends inwardly
of the dual-thickness portion from the folded edge thereof,
the notch being in the form of a major circle sector hav-
ing an entrance opening which is narrower than the over-
all diameter of the expanded length of tubing.

3. In a heat exchange unit of the finned tubing type,
in combination, an elongated length of tube stock, and a
series of closely spaced, generally parallel, heat-radiating
fins secured to, and extending transversely of, said length,
said fins being disposed in adjacent pairs, each pair of fins
including a section of flat sheet metal fin stock creased
linearly to provide a linearly straight folded edge and
establishing a dual-thickness portion having an opening
therethrough in the form of a notch which extends inward-
ly of the dual-thickness portion and is in the form of a
major circle sector having an entrance opening narrower
than the over-all diameter of the expanded length of tub-
ing, said dual-thickness portion being comprised of lami-
nae which are in face-to-face contact throughout at least
the region of the notch and have portions that diverge out-
wardly away from each other and provide fin body por-
tions which are physically separated from each other for
independent heat radiation.

4. In a heat exchange unit of the finned tubing type,
the combination set forth in «claim 3 and wherein said
laminae have portions that diverge outwardly away from
each other at an acute angle and then extend in parallelism
and in planes which are normal to the axis of the length of
tube stock,

5. In a heat exchange unit of the finned tubing type,
in combination, an elongated length of tube stock, and a
series of closely spaced, generally parallel, heat-radiating
fins secured to, and extending transversely of, said length,
said fins being disposed in adjacent pairs, each pair in-
cluding a section of flat sheet metal fin stock creased
linearly to provide a folded edge and establishing a dual-
thickness portion, said dual-thickness portion being formed
with a notch therein which is of circular configuration,
and also being comprised of laminae which are in face-
to-face contact throughout at least the region of the
notch, said length of tube stock passing through all of
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the notches of the various dual-thickness portions and
bearing radially outwardly in coextensive frictional con-
tact with the edges of the notches, each dual-thickness
portion being comprised of laminae which are in face-
to-face contact throughout at least the region of the
notch, one lamina being provided with an offset extension
which is displaced ont of the plane of the other lamina
and which extends parallel thereto, the other lamina being
provided with an extension which extends to its own plane.

é. In a heat exchange unit of the finned tubing type,
the combination set forth in claim 5 and wherein said
notch is in the form of a major circle sector having an
entrance opening which is narrower than the over-all
diameter of the expanded length of tubing.

7. In a heat exchange unit of the finned tubing type,
the combination set forth in claim 5 and wherein the
extension of said other lamina is provided with an off-
set spacer rib designed for engagement with the extension
of said one lamina to maintain the two extensions spaced
apart.

8. In a heat exchange unit of the finned tubing type,
the combination set forth in claim § and wherein the ex-
tension of said other lamina is provided with an off-
set spacer rib designed for engagement with the extension
of said one lamina to maintain the two extensions spaced
apart, and wherein the extension of said one lamina is
provided with a similar offset rib designed for engage-
ment with the other extension of an adjacent pair of fins.

9. In a heat exchange unit of the finned tubing type,
in combination, an elongated length of tube stock, and
a series of closely spaced, general parallel, heat-radiating
fins secured to, and extending transversely of, said length,
said fins being disposed in adjacent pairs, each pair in-
cluding a section of flat sheet metal fin stock creased
linearly to provide a linearly straight folded edge and es-
tablishing a dual-thickness portion, said dual-thickness
portion being formed with a notch theerin which is of cir-
cular configuration and which is in the form of a major
circle sector, said length of tube stock passing through
all of the notches of the various pairs and bearing radial-
ly outwardly in coextensive frictional contact and ex-
panded relationship with the edges of the notches, said
dual-thickness portion being comprised of laminae which
are in face-to-face contact throughout at least the region
of the notch, said laminae having portions which diverge
outwardly away from each other at an acute angle and
then extend in parallelism and in planes which are
normal to the axis of the length of tube stock, each pair
of adjacent sections of the linearly creased flat sheet
metal fin stock extending in opposite directions radially
outwardly of the length of tube stock.

16. In a heat exchange unit of the finned tubing type,
in combination, a length of tube stock bent to serpentine
form and presenting a pair of straight parallel reach
sections connected together at adjacent ends by a re-
verse bend, and a series of closely spaced, generally
parallel, heat-radiating fins secured to, and bridging the
distance between, said reach sections, said heat-radiating
fins being formed integrally from a single elongated
strip of flat sheet metal fin stock folded upon itself to
provide an accordion-pleated structure in which the ad-
jacent pleats thereof are connected together at the op-
posite ends thereof by sharp linearly straight creases
which provide dual-thickness portions at the ends of each
adjacent pair of pleats, the medial regions of adjacent
pleats being spaced from each other and establishing
the body portions of the fins, each dual-thickness por-
tion being formed with a notch therein of circular con-
figuration, and also being comprised of laminae which
are in face-to-face contact throughout at least the region
of the notch, one of said straight reach sections of the
length of tube stock passing through all of the notches
in one series of corresponding ends of the adjacent pairs
of pleats and bearing radially outwardly in coextensive
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frictional contact and expanded relationship with the
edges thereof, and the other straight reach section of
the length of tube stock passing through all of the
notches in the other series of corresponding ends of the
adjacent pairs of pleats and being expanded radially
outwardly into frictional contact with the edges thereof.

11. In a heat exchange unit of the finned tubing type,
the combination set forth in claim 10 and wherein each
pleat is formed with an offset spacer rib designed for en-
gagement with an adjacent pleat.

12. In a heat exchange unit of the finned tubing type,
the combination set forth in claim 10 and wherein the
ribs on alternate pleats are in longitudinal alignment
relative to the direction of extent of the straight reach
sections with the ribs on one set of alternate pleats being
displaced laterally from the axis of alignment of the
ribs on the other set of alternate pleats.

13. In a heat exchange unit of the finned tubing type,
in combination, a length of tube stock bent to serpentine
form and presenting parallel straight reach sections con-
nected together at their ends by reverse bends, and a
series of closely spaced, generally parallel, heat-radiating
fins secured to and spanning all of said reach sections
and common thereto, each fin comprising an elongated

length of flat sheet metal stock which is sharply creased 25

along linearly straight lines and intermediate its ends
at spaced regions therealong to provide multiple thick-
ness portions comprised of laminae which are in face-to-
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face contact, each of said multiple thickness portions
being formed with an arcuate notch in one edge there-
of and in the form of a major circle sector, the straight
reach sections of said length of tube stock passing through
respective notches and bearing radially outwardly in co-
extensive frictional contact and expanded relationship
with the edges thereof.

i4. In a heat exchange unit of the finned tubing type,
the combination set forth in claim 13 and wherein said
fins are arranged in pairs of adjacent fins with the fins
of each pair projecting radially outwardly from the
various reach sections of the length of tube stock on
opposite sides thereof.
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