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1
PROCESS FOR THE CONNECTION BY SETTING
OF COLLECTORS ON WATER-BOXES OF HEAT
EXCHANGERS

BACKGROUND OF THE INVENTION

An attempt has been made to connect heat ex-
changer water-boxes and collectors by crimping in
order to avoid long and expensive welding or brazing
operations. Up to now, the results thus obtained have
not been satisfactory because crimping of the water-
box on the collector and vice-versa of the collector on
the water-box causes undue stresses during the crimp-
ing operations on the fragile parts such as said water-
boxes and especially said collectors. Besides these
stresses frequently are applied in an irregular manner,
often causing warping detrimental to the life of the
manufactured device.

Another disadvantage is-caused by the fact that the
known crimping apparatuses do not allow to correctly
perform such a work on angles existing on collectors
and water-boxes whereby often resulting in a poor
tightness.

SUMMARY OF THE INVENTION

According to the invention, sections of the collector
and the water-box to be connected together are sur-
rounded by a belt of electric conductive metal, and
then said belt is submitted for a very short period —
about a few milliseconds — to the action of at least one
pulse generated by a high electromagnetic field, oper-
ating substantially perpendicularly to the different sec-
tions of said belt, whereby obtaining the crimping of
this belt on said collector and water-box.’

FIG. 1 is a diagrammatic half-sectional view of an
embodiment of a crimping device of the invention;

FIG. 2 is an electric diagram to feed the device of
FIG. 1;

FIGS. 3 - 5 are enlarged sectional views illustrating
three embodiments of the invention in the preferred
application for connecting water-boxes and collectors
of a radiator for vehicle; .

FIG. 6 is a partial sectional view illustrating the appli-
cation of the invention on a two fluid tubular ex-
changer; .

FIGS. 7 and 8 are partial sectional views illustrating
additional characteristics;
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FIG. 9 is a partial perspective of a variant of embodi-

ment,;

FIG. 10 is a partial enlarged sectional view of a detail
of FIG. 9;

FIG. 11 is a partial plan view along line XI—XI of
FIG. 10; '

FIG. 12 is a diagrammatic perspective of the shaping
device according to a variant of embodiment;

FIG. 13 is a diagrammatic cross-sectional view show-
ing the shaping device of FIG. 12 in the working condi-
tions of FIG. 1, and '

FIG. 14 is a partial cross-sectional view illustrating
another variant of embodiment.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows, in accordance with one embodiment of
the invention, how the process of the invention is put
into practice to ensure the fixing of water-boxes on the
collectors of a radiator core. On this figure the core
comprises tubes 1 connected to heat dissipators 2, for
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example fins slipped on the tubes, or corrugated inter-
calary strips placed between the tubes. The ends of this
core are provided with collectors 3 and 4 in communi-
cation with the tubes 1. Water Boxes 5 and 6 are tightly
secured to collectors 3 and 4 respectively.

According to the invention, the material of the tubes
1, dissipators 2, collectors 3, 4 and water-boxes 56is
not taken into consideration. For example the tubes 1
can be made of brass, aluminum or stainless steel; the
dissipators 2 can be made of steel, copper or aluminum,
the collectors 3 and 4 can also be made of brass, steel,
treated or not treated, even made of synthetic material;
and it is the same for water-boxes 5, 6. The way the
tubes are connected to the collectors and the tubes to
the dissipators is not taken into consideration in the
embodiment of the invention actually, any usual assem-
bling method put into practice in technics can be ap-
plied, such as soft soldering, adhesively brazing, adhe-
sively sticking, etc.

-In the process of the invention, the core so to speak,
i.e., the tubes 1, the dissipators 2 and the collectors 3,
4 are assembled; and to connect the collectors to the
water-boxes, the method is as follows.

A field shaping collar 7 is prepared preferably made
of copper with beryllium and the inner wall 74 of said
collar is shaped to have a form corresponding in section
to the parts of collectors and water-boxes to be joined
together. If the collectors and water boxes are rectan-
gular with slightly rounded angles, then the inner wall
7a is made in a corresponding way. If the collector and-
for the water-box shows some recesses or projections,
then in the same way the wall 7a is shaped to at least
approximately follow said recesses or projections.

The field shaping collar 7 is surrounded by at least
one winding 8 and as shown on FIG. 2 the ends of the
winding or of each winding are connected to a pulse
generator for example to the two-plates of a capacitor
battery 9 respectively. Further, a switching component
10 is provided, for example a fast circuit-breaker which
can be composed of an electronic device, said circuit-
breaker being mounted in series between the capacitor
battery 9 and winding 8. To charge the capacitors 9, a
power transformer 11 is provided, the primary winding
thereof being fed by mains 12, _

The unit comprising the fields shaping collar 7 and
winding 8 is mounted on a support 13 which delimits
a supporting bed 14 on the top of which is put a water-
box, in the present case the box 6, with reference to
FIG. 1. This bed is designed to keep the water-box in
a correct position in relation with the shaping collar 7.

"In the example shown, the shaping collar is provided
on wall 7a thereof, with a thin rim 15, for example
made of synthetic material such as polytetraflu-
oroethylene or polyamide, said rim delimiting at the
lower section thereof, a flange 154 used as a stop for a
belt 16 centered by said rim 15, The belt 16 is made of
electric conductive material, for example aluminum,

" copper, brass or steel. This belt has also a similar shape
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as the collector and water-box to be slipped onto the
latter.

From above it is noticed that in the described em-
bodiment, the belt 16 is installed into rim 15, the water-
box 6 is installed and is centered by said belt 16 and
kept at a suitable level by bed 14, then the radiator core
is installed in such a way that the collector 4 thereof
rests on the water-box 6 while being centered by belt
16.



3,793,701

3

These operations being performed and in supposing
that the capacitor battery 9 has already been charged,
only the circuit-breaker 10 has to be turned-off, which
causes the discharge of the capacitors into the winding
8 thus generating in collar 7 and belt 16 the induction
of eddy currents and -a radial field which causes the
sudden warping of the belt 16 in the areas not resting
on the collector 4 and the water-box 6, thus said belt
is set on the collector and the water-box, as shown in
16a, at the upper section of FIG. 1.

In order that the above described crimping operation
will ensure the tightness between the collector and the
water-box, many possibilities can be contemplated. For
example, as shown in FIG. 3, the water-box 64 can be
made of a relatively flexible material, for example of
elastomere, and provided with a marginal flange 18 on
which the belt 16 is set at the same time as on a mould-
ing 19 of collector 4 which can in that case be metallic.
If the collector is made of electric conductive metal,
that is for example made of brass, aluminum or steel,
then it is the collector 4a (FIG. 3a) which can form a
belt 16a on the peripheric edge thereof, said belt 164
being then set onto the marginal flange 18 of water-box
6a. The warping of belt 16 by an electromagnetic effect
-as described above occurring in a very short period of
time of about 50 milliseconds, it has been noticed that
the metal of the belt, during the warping thereof, was
acting like a fluid and that it could be extended in some
sections and contracted in some other. Consequently,
the marginal flange 18 of the water-box, as shown in
FIG. 4 for a collector 6b, can be provided with projec-
tions which are wrapped by the belt 16 as shown in 16,.

Also the FIG. 4 shows that it is possible to place, be-
tween collector 4 and water-box 65, a gasket 20 which
can be made of soft material or of glue.

As already mentioned, the water-boxes can be made
of metal without any prejudice. This is shown on FIG.
5 on which the water-box is designated by 6c while the
belt 16a is directly shaped by collector 4a as shown on
FIG. 3a.

The invention can be embodied in the same way for
other types of exchangers and FIG. 6 illustrates an ex-
ample in which the exchanger is composed of a core of

tubes 1a contained in an envelope 21, said tubes run- -

ning into collector-plates 22 which are covered by end
flanges 23 forming feeding boxes. A belt 165, made of
conductive metal is then simultaneously used as a con-
nection between the envelope 21, the collector-plate
22 and the'end flange 23. From this figure it is noticed
that the field causing the warping of belt 165 has for its
effect to delimit in the latter, a groove 24 when care is
taken to provide the collector-plate 22 whith a diame-
ter smaller than the one of the envelope 21 and flange
23; this is used as a mark if it becomes necessary to saw
said belt 16b to disassemble the unit.

Particularly when the water-box, as the one desig-
nated by reference 64 in FIG. 7, is made of material
which can be warped even temporarily during the set-
ting operation or when the material of the water-box
shows some brittleness, it is then advantageous that the
lower surface 25 of the marginal flange 18 thereof de-
limits a housing 26 in which the collector 4b is at least
partially embedded with also eventually seal 27. Thus
when the belt 16¢ is warped whereby causing the set-
ting of the unit, the collector 4b cooperates with the
water-box to form a very strong hollow girder, whereby
preventing any temporary warping of said water-box.
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It has been noticed that the belt 16c¢ is thus better ap-
plied on all the sections of the water-box and collector
that it has to fit on, and the result is that the seal 27 is
strongly compressed. This ensures an assembling of a
very good holding and a perfect tightness.

FIG. 8 shows a development of FIG. 7 according to
which the collector 4b is also embedded in an housing
of the water-box 18 and besides, said figure shows that
it is sometimes advantageous to also provide a peri-
pheric groove or spaced-out recesses 28 in the lateral
edge of marginal flange 18 of the water-box 6e. »

As mentioned above, a seal 29 can be placed be-
tween the collector and the water-box and, for exam-
ple, said seal can be shaped as represented in FIG. 8.

At the moment of the warping of belt 164 the latter
penetrates into the groove or into housings 28 while
getting folded beneath the water-box and collector.
This embodiment ensures an extremely intimate joint
of the two parts to be connected together, while mak-
ing rigid the periphery of the belt due to the fact of the
warping 164, that said belt has to sustain in order to fit
at least partially on the groove or housings 28.

FIGS. 9 to 11 illustrate a development of the inven-
tion providing a very good rigidity of the belt (then des-
ignated by 16e) when put into place and further caus-
ing said belt to exert a permanent resilient pressure on
the water-box 6f and on collector 4c. For that purpose
the water-box 6f is provided at least at the four angles
thereof with projecting ribs 30 the section of which is
increasing from top to bottom of said water-box, these
ribs presenting for example a rounded outline as shown
on FIG. 10. At the moment of the warping sustained by
belt 16¢ through action of the electromagnetic field de-
veloped from the discharge current, the two lateral
sides 16, and 16, of the belt 16¢ are folded above the
top of marginal flange 18 of the water-box and under
the collector 4¢ which is, preferably, embedded as in
FIG. 7 and 8.

Because of the presence of ribs 30, the side 16,
comes to a stop against said ribs; this increases the
elongation to which the side 16, is subjected during the
warping thereof.

In that case it is noticed that said side 16, is only sub-
mitted to an elongation but no one of the sections
thereof is submitted to a contraction. The result is that
the metal delimiting the side 16, stays under s train
when folded, that makes the water-box be always ap-
plied on the top of the collector. Relating to side 16, it
has been noticed that the same result could be obtained
if the ribs 30 were extended beneath the collector and
that anyway a similar result could still be obtained even
without extending said ribs. In fact, in that case, and by
suitably setting the power of the shaping pulses, said
side 16, get folded as shown in FIGS. 10 and 11 form-
ing at the angles of the belt a warped fold 31 which con-
stitutes a kind of rib causing the metal of side 16, to be
also kept strained and also rendered more rigid because
of the presence of said folds 31.

According to FIGS. 11 to 13, to assemble each col-
lector 3 to each water-box 8, a belt 16f is utilized and
the water-box 5 is supported by a bed 14 while the belt .
16f centered by the water-box and the collector even-
tually rests on a projected flange 14a of bed 14.

The field shaping collar 7, is made up in the form of
a single winding for example made of copper with be-
ryllium having a shape corresponding to the one of belt
16f.
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To allow the application of an electrical pulse de-
signed to generate, from the winding formed by the
shaping collar 7,, electromagnetic forces ensuring the
shaping of belt 16f, said single winding 7, is, for exam-
ple, formed from a strip the ends thereof 32, 33 are fas-
tened up on an insulating core 34 and also on feeding
conductors 35 connected to the pulse generator which
comprises the capacitors 9, transformer 11 and the
electric current line 12.

The collar 7, is advantageously electrically insulated
for example it is put into a thin insulating envelope and
‘except for the core 34 to which it is connected, it is

freely mounted on the top of flange 14a of bed 14 to.

be able to become out of shape or distorted at least in
some of the sections thereof when it is run through by
the discharge current of the capacitors 9.

Accordingly during the warping that it sustains under
the influence of the mutual electromagnetic repulsion
generated between itself and the belt 16f at the mo-
ment of the discharge of capacitors 9, said shaping de-
vice tends to become rounded in the linear sections
thereof, or presents a large radius of curve, whereby re-
sulting in bringing together the sections thereof having
a small radius of curve to the angles of belt 16f and con-
sequently in increasing the setting pressure in those
areas where it has been deemed necessary to dispose of
a more inportant force. )

The warping of collar 7, can also be controlled and
as shown in FIG. 13, support edges 36 or resilient
blocks can be designed in some areas of the periphery
thereof, which allows to accurately check the forces
applied on the belt 16f whereby causing the setting
thereof. Thus it is possible as also shown in FIGS. 13
and 14 to fold at substantially 180° the edge 16f, of said
belt in order to pinch the turned-down edges of mutual
centering 5,, 3, formed by the water-box 5 and the col-
lector 3 respectively while the other edge 16f; is folded
atright angle on a peripheral support section of the wa-
ter-box 5, ensuring a great strength to the finished as-
sembling. The magneto forming pulse is of sufficient
strength to cause the material to fold over an angle of
substantially 180° by its own inertia.

FIG. 14 illustrates an embodiment in which the shap-
ing collar comprises several superposed single windings
71a> T1ps - - 7, which are respectively connected to sepa-
rate generators or to separate generators or to separate
outputs of a same generator whereby the electrical
pulse applied to each single winding can be adjusted.
Through that way it is moreover possible to vary the
forces applied to the different zones of the belt 16f, for
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example a more important force can be applied from
single winding 7,, to cause the folding of edge 16f, only
from belt 7,, to avoid any warping of the turned-down
edges of the collector and water-box, while a strength
of intermediary importance can be generated from sin-
gle winding 7,, to ensure the folding of edge 16f,.

The invention is not restricted to the embodiments
shown and described in detail for various modifications
thereof can moreover be applied to it without departing
the scope of the invention. Particularly, the rim 15 can
be removed when the belt is directly formed by the col-
lector. Also the capacitor working in relaxation can be
replaced by various pulse generators as by electronic
generators rendering eventually possible to succes-
sively apply several pulses to complete shaping of belt
16.

I claim: :

1. A method for joining together two sections each
having external flanges of substantially rectangular
shape, comprising the steps of:

positioning the two. sections with their external

flanges in engagement;
disposing around said flanges an annular plastically
deformable magnetically responsive metal ring ap-
proximating the cross-sectional contour of the said
flanges; : v

disposing at least one substantially rectangular resil-
ient electrically conductive metal collar in sur-
rounding relation to said annular distortable ring;
and

connecting said at least one metal collar to a pulse

power generator whereby said collar is energized
thus magneto forming said ring while resiliently de-
forming a suitable portion of said collar whereby
the ring will be uniformly deformed onto said
flanges. '

2. A method according to claim 1 comprising the fur-
ther step on providing ribs on at least the external
flange of one of said two sections. '

3. A method according to claim | wherein said annu-
lar distortable ring is provided by fitting an extension
on one of the two sections.

4. A method according to claim 1 wherein said annu-
lar distortable ring is provided by fitting an indepen-
dent metal belt around said flanges between the same
and said metal collar."

5. A method according to claim 1 comprising the fur-
ther step of adjusting the shape of said metal coliar at

suitable portions thereof .- )
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