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[571 ABSTRACT

A heat exchanger core is constructed by assembling
and joining by brazing a plurality of thin flat strips of
stepped configuration into a stack with the steps
thereof offset with respect to each other to provide a
series of rectnagular passages or cells through the
stack. An opening is then cut through the center of
the stack and the inwardly projecting, cut edges of the
strips at the opening are bent over into contact with
each other and attached to a hub by brazing. The
outer periphery of the stack is cut to a circular config-
uration concentric with the central opening and the
outwardly projecting cut edges of the strips at the
outer periphery of the stack are also bent over in over-
lapping relationship to each other and an outer strip
band secured thereto by brazing. This provides a core
having a high aspect ratio without reduction in
strength.

9 Claims, 7 Drawing Figures
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HEAT EXCHANGER CORE AND METHOD OF
FABRICATION THEREOF

BACKGROUND OF THE INVENTION

In a conventional rotary heat exchanger, the core
thereof will be positioned with respect to two ducts
containing fluids at appreciably different temperatures
such that portions of the core continuously rotate from
one duct to the other. For example, if the core is rotat-
ing from a hot fluid to a cooler fluid, it will receive heat
while it is in the hot fluid and later gives it up to the
cooler fluid as it moves through the latter.

In heat exchangers of this type, it is desirable that the
walls of the passages or cells through the core be as thin
as possible so that they may heat up and cool quickly
to provide a rapid heat transfer. In the past a common
method of forming such cores has been by winding
about a mandrel a thin corrugated sheet of material and
a separator sheet, with both sheets under tension.

Radial stresses are introduced into the core during
the winding process which will collapse the cells or pas-
sages through the core unless they have a low aspect
ratio; that is, a low ratio of peripheral width to radial
depth. However, it is well known in the art that larger
aspect ratios tend to give more efficient heat transfer
so that, in the past, it was generally necessary to either
sacrifice strength for the sake of greater efficiency or,
more likely, to sacrifice efficiency to obtain the neces-
sary strength.

SUMMARY OF THE INVENTION

The present invention ‘provides a heat exchanger
core and a method of manufacturing it which provides
cells through the core having a relatively high aspect
ratio but without appreciable loss of strength.

The core is formed from a plurality of thin flat strips
of material, such as metal strips, which are bent uni-
formly into a stepped configuration. A jig may be pro-
vided for assembling the strips, the jig having upwardly
extending guide posts received in openings formed in
the ends of the strips. The distance from the ends of the
strips at which the openings are formed is varied pro-
gressively so that when the strips are assembled on the
jig with the guide posts thereof received in the openings
the steps of the strips are offset to provide areas of
contact between the strips. A brazing alloy is then ap-
plied to the resulting stack of strips by either spraying
or pouring over the stack a thin measured amount of
alloy mixture. The alloyed stack may then be furnaced
brazed to join the strips to each other at their points of
contact.

An opening is cut through the center of the stack,
with the opening having a slightly smaller diameter
than the outside diameter of the hub to which the core
is to be attached. Using the center opening as a guide
the outer periphery of the stack is cut to a circular con-
figuration having an outside diameter slightly larger
than the desired diameter of the finished core.

The center opening is then worked with a special tool
having a plurality of radially projecting ribs extending
along its length. This causes the cut edges of the strips
projecting inwardly into the opening to be bent over
into overlapping relationship with each other. The
outer periphery of the stack is treated in a somewhat
similar manner. That is, the cut, outwardly projecting
edges of the stack at the .outer periphery thereof are
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2

bent over into overlapping relationship with each
other.

A hub is then brazed to the bent over edges of the
strip at the opening through the stack and an outer strip
band is brazed to the bent over edges of the strips at the
outer periphery of the stack. As a result a strong heat
exchanger core having a relatively high aspect ratio is
produced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a core formed in ac-
cordance with the present invention,

FIG. 2 is a perspective view of a portion of a single
strip;

FIG. 3 is a plan view of a single strip;

FIG. 4 is an elevational view showing the strips re-
ceived in stacked configuration on a jig;

FIG. 5 is an enlarged view of a portion of the core at
the center thereof;

FIG. 6 is a perspective view of a tool used in con-
structing the core; and

FIG. 7 is an enlarged view of a portion of the outer
periphery of the main body of the core.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Turning first to FIG. 1 of the drawings, it will be seen
that a heat exchanger core 10 in accordance with the
present invention will include a main body section 12,
a hub 14 and an outer strip band 16. The main body
portion 12 of the hub is divided up into a plurality of
cells or passages 18 extending completely through the
core 10.

The core is formed from a plurality of thin flat strips
20 which, as best seen in FIGS. 2 through 4, are formed
with end portions 22 and are of stepped configuration,
including a plurality of relatively broad flat portions 24
extending parallel to the end sections 22 and joined by
means of relatively narrow sections 26 extending sub-
stantially at right angles to the portions 22 and 24.

The strips 20 are relatively thin, on the order of ap-
proximately 0.002 inch thick, and are preferably
formed of metal. In a typical installation, the strips 20
may be approximately 3 inches wide and of a length
sufficient to provide a finished core of approximately
25 inches in diameter. The sections 26 of the strips in
such an installation may be approximately 0.016 inch
deep and the portions 24 of sufficient width that when
the strips are assembled as described below, cells or
passages 0.016 inch deep by 0.128 inch wide are
formed.

A jig 30 may be utilized in assembling the strips for
the core 10. The jig includes a base 32 and a plurality
of upright guide posts 34, preferably two at each end,
although only one can be seen at each end in FIG. 4 of
the drawings. Each of the strips 20 is provided with a
pair of openings 36 adjacent each of its ends to receive
the guide posts 34 to provide the non nesting, stacked
configuration shown in FIG. 4 of the drawings. The dis-
tance from the ends of the strips 20 at which the open-
ings 36 are formed is varied progressively, as shown in
phantom lines at 36’, so that when the strips 20 are as-
sembled on the jig 30, the steps of the strips are offset
to provide areas of contact between adjacent surfaces
of the portions 24,

Stated somewhat differently, adjacent, relatively nar-
row sections 26 of adjacent strips are spaced from each
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other a distance less than the width of the relatively
broad portions 24 to provide the areas of contact be-
tween portions 24. Preferably, however, this spacing is
greater than the depth of sections 26, on the order of
approximately eight times as great, to give a substan-
tially rectangular configuration to the resulting cells
and a relatively high aspect ratio.

The strips 20 are assembled on the jig 30 until the re-
sulting stack 40 of such strips is of approximately rect-
angular configuration. Thereafter, a brazing alloy is ap-
plied to the stack by either spraying or pouring over the
stack a thin, measured amount of alloy mixture. The
alloyed assembly is then furnaced brazed, joining the
strips to each other at their points of contact along the
portions 24 thereof. _

The stack may then be removed from the jig 30 and
an opening 42 formed through the stack transversely
thereof adjacent the center of the stack. As a result of
forming the opening 42, cut edges 44 of the strips 20
will project inwardly of the opening 42 about the inner
periphery thereof. These strips are bent over into over-
lapping relationship with each other, as shown in FIG.
5 of the drawings, by means of the special tool 46,
shown in FIG. 6 of the drawings.

It will be noted that the tool 46 includes a shaft 48
and a plurality of axially extending ribs 50. The tool is
rotated into the opening 42 causing the ribs 50 to wipe
the cut ends of the strip projecting into the opening and
bend them over into overlapping relationship with each
other. This provides a significantly large area of contact
for the hub 14 and, therefore, a strong joint between
the hub and the main body portion 12.

Using the center opening 42 as a guide, the outer pe-
riphery of the stack is then cut to a circular configura-
tion slightly larger in diameter than the desired diame-
ter of the finished main body portion 12 and concentric
with the opening 42. The cut edges 52 of the strips 20
projecting outwardly at the periphery of the main body
portion 12 are then bent over, as seen in FIG. 7, to pro-
vide an overlapping relationship similar to that at the
center opening 42.

The hub 14 is then secured in the opening 42, the
outer strip band 16 secured around the periphery of the
body 12, the joints alloyed, and the entire assembly re-
brazed to provide the configuration shown in FIG. 1 of
the drawings.

From the above it will be apparent that the present
invention provides a heat exchanger core of novel con-
struction and a method of fabrication thereof which
provides a relatively high aspect ratio without reduc-
tion in strength of the core.

While the method and product herein described con-
stitute preferred embodiments of the invention, it is to
be understood that the invention is not limited to this
precise method and product, and that changes may be
made therein without departing from the scope of the
invention.

What is claimed is:

1. A rotary heat exchanger core comprising:

a. a plurality of elongated, relatively thin strips,

b. each of said strips being bent to a stepped configu-
ration including a plurality of relatively broad flat
portions extending substantially parallel to each
other and a plurality of relatively narrow sections
extending substantially parallel to each other and
joining said relatively broad portions of said strip,
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c. each of said narrow sections of each of said strips
extending angularly between adjacent of said broad
portions of said strip,

d. each said narrow section displacing adjacent of
said broad portions away from each other along the
direction of said narrow section,

e. said strips being stacked in offset relationship to
each other with said relatively broad portions of
each strip extending substantially parallel and in
contact with said relatively broad portions of other
strips and said relatively narrow sections of each
strip extending in spaced, substantially parallel re-
lationship to said relatively narrow sections of the
other strips,

f. means interconnecting said strips at the areas of
contact therebetween,

and g. the periphery of the core being substantially
circular.

2, The core of claim 1 wherein:

a. said spacing between said adjacent relatively nar-
row sections is greater than the depth of said rela-
tively narrow sections.

3. The heat exchanger core of claim 1 further com-

prising:

a. means defining an opening through said joined
strips extending transversely thereof.

4. The heat exchanger core of claim 3 wherein:
a.-said joined strips have an outer periphery substan-
tially concentric with said opening therethrough.

5. The heat exchanger core of claim 3 wherein:

a. portions of said strips at said opening are bent over
about the periphery of said opening into overlap-
ping relationship with each other.

6. The core of claim 5 further comprising:

a. a hub attached to said bent over portions of said
strips about the periphery of said opening through
said stack.

7. The heat exchanger core of claim 4 wherein:

a. portions of said strips at said outer periphery are
bent over into overlapping relationship with each
other about said outer periphery.

8. The core of claim 7 further comprising:

a. an outer strip band attached to said bent over por-
tions of said strips about said outer periphery of
said stack.

9. A rotary heat exchanger core comprising:

a. a plurality of elongated, relatively thin strips,

b. each of said strips being bent to a stepped configu-
ration including a plurality of relatively broad flat
portions extending substantially parallel to each
other and a plurality of relatively narrow sections
extending substantially parallel to each other and
joining said relatively broad portions,

c. said strips being stacked in offset, non nesting rela-
tionship to each other with said relatively broad
portions of each said strip extending substantially
parallel to said relatively broad portions of the
other strips and said relatively narrow sections of
each strip extending in spaced, substantially paral-
lel relationship to said relatively narrow sections of
the other strips,

d. the spacing between adjacent relatively narrow
sections of adjacent strips being less than the width
of said relatively broad portions of said: strips to
provide areas of contact therebetween,

€. means interconnecting said strips at said areas of
contact, and

f. the periphery of the core being substantially circu-

lar.
% * * * *



