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(54) Method of producing a radiator, and radiator produced by such a method

(57) The multicolumn radiator (1) is defined by two
heads (2), each having a hollow body (4) from which orig-
inate a number of pipes (5), and by a number of columns
(3), each connected at one end to a respective pipe (5)
of a first head (2), and at the opposite end to a respective
pipe (5) of a second head (2). And the method includes
a first step of forming an inner recess defining a socket
(8) on the ends (6) of the pipes (5), and an outer recess
defining a plug (7) on the free ends of the columns (3),
or vice versa; a second step of fitting the columns (3) to
the respective pipes (5) by inserting the plug (7) inside
the corresponding socket (8); and a third step of connect-
ing the column (3) to the respective pipe (5) at the join
between the two.
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Description

[0001] The present invention relates to a method of
producing a multicolumn radiator.
[0002] The present invention also relates to a multicol-
umn radiator produced using such a method.
[0003] Multicolumn radiators comprise two opposite
heads connected by a number of columns. Each head
comprises a hollow central body, from which a number
of pipes originate, one for each column, and is formed in
two flash-welded parts.
[0004] The method currently used to produce multicol-
umn radiators of the above type comprises the steps of:

pressing the two parts of the head;
flash welding the two parts to form the head;
cutting the columns to the desired length;
placing the ends of the columns at the ends of the
corresponding pipes of the head; and
flash welding the ends of the columns to the respec-
tive ends of the head pipes.

[0005] The above method of producing multicolumn
radiators has several drawbacks.
[0006] In particular, flash welding the head is expen-
sive in terms of electric power consumption of the welding
machines; involves high-cost finishing operations to re-
move weld marks; produces dust which must be removed
by special regulation equipment; and involves high-cost
maintenance of the equipment and machinery employed.
As for the end product, i.e. the multicolumn radiator, even
using the most sophisticated techniques, it is not always
possible to obtain columns of exactly the same length,
which poses problems when welding the columns to the
head, and increases the number of rejects caused by
columns of other than the predetermined length.
[0007] It is an object of the present invention to provide
a method of producing a multicolumn radiator, designed
to eliminate the aforementioned drawbacks.
[0008] It is a further object of the present invention to
provide a multicolumn radiator produced using such a
method.
[0009] According to the present invention, there is pro-
vided a method of producing a multicolumn radiator de-
fined by two metal heads, each having a hollow central
body from which originate a number of pipes, and by a
number of metal columns, each connected at one end to
a respective said pipe of a first said head, and at the
opposite end to a respective said pipe of a second said
head; the method being characterized by comprising:

a first step of forming an inner recess defining a sock-
et on the ends of said pipes, and an outer recess
defining a plug on the free ends of said columns, or
vice versa;
a second step of fitting said columns to the respective
said pipes by inserting said plug inside the corre-
sponding said socket; and

a third step of connecting said column to the respec-
tive said pipe at the join between the two.

[0010] According to the present invention, there is also
provided a multicolumn radiator defined by two metal
heads, each having a hollow central body from which
originate a number of pipes, and by a number of metal
columns, each connected at one end to a respective said
pipe of a first said head, and at the opposite end to a
respective said pipe of a second said head; the radiator
being characterized in that an inner recess defining a
socket is formed on the ends of said pipes, and an outer
recess defining a plug is formed on the free ends of said
columns, or vice versa; said columns being fitted to the
respective said pipes by inserting said plug inside the
corresponding said socket.
[0011] A preferred embodiment of the present inven-
tion will be described with reference to the accompanying
drawings, in which:

Figure 1 shows a side view of a multicolumn radiator
in accordance with the teachings of the present in-
vention;
Figure 2 shows an exploded front view of the multi-
column radiator in Figure 1;
Figures 3, 4 and 5 show side, front, and underside
views, respectively, of a first component part of the
multicolumn radiator in Figure 1;
Figures 6 and 7 show front and underside views,
respectively, of a head of the Figure 1 multicolumn
radiator at a first manufacturing stage;
Figures 8 and 9 show front and underside views,
respectively, of the Figure 6 head at a second man-
ufacturing stage;
Figures 10, 11 and 12 show side, front, and under-
side views, respectively, of the Figure 6 head at a
third manufacturing stage;
Figure 13 shows a front view of a second component
part of the multicolumn radiator in Figure 1.

[0012] Number 1 in Figures 1 and 2 indicates a multi-
column radiator comprising two (respectively, top and
bottom) heads 2 made of metal, preferably steel; and a
number of parallel vertical columns 3 hydraulically con-
necting heads 2 and also made of metal, preferably steel.
[0013] With reference to Figures 3 to 7, head 2 com-
prises a hollow central body 4 from which originate a
number of pipes 5 (in the example embodiment shown,
three pipes: two lateral and one central), the free ends 6
of which are parallel to one another for connection to
corresponding free ends of columns 3. As shown in Fig-
ures 1, 2, 10, 11 and 12, the free ends 6 of pipes 5 have
a reduction in inside diameter to define a recess or socket
8, and an annular shoulder 11 between socket 8 and the
rest of pipe 5. As shown in Figures 1, 2 and 13, column
3 is cylindrical, and its free end has a portion 7 whose
outside diameter is reduced to define a plug, and an outer
annular shoulder 12 between portion 7 and the rest of
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column 3. Portion 7 of each column 3 is inserted inside
corresponding socket 8, so that the free edge of portion
7 rests on shoulder 11, and the free edge of pipe 5 rests
on shoulder 12; for which purpose, portion 7 is the same
length as socket 8.
[0014] As shown in Figures 3 to 7, head 2 is formed in
two parts 2a, 2b welded to each other.
[0015] The method of producing multicolumn radiator
1 comprises:

a first step of forming, preferably stamping, the two
parts 2a, 2b defining head 2;
a second step of joining the two parts 2a, 2b facing
and in contact with each other, by means of a number
of electric weld spots 13, as shown in Figures 6 and 7;
a third step of laser welding the two parts 2a, 2b to
each other along all the contacting edges, as shown
in Figures 8 and 9, to form head 2;
a fourth step of forming, e.g. turning, sockets 8 and,
hence, shoulders 11 (Figures 10 and 12) on ends 6
of pipes 5;
a fifth step of cutting columns 3 from a pipe not
shown;
a sixth step of forming, e.g. turning, portions 7 and,
hence, shoulders 12 (Figure 13) on both the free
ends of columns 3;
a seventh step of inserting portions 7 of the columns
inside respective sockets 8 of pipes 5, so that the
free edge of portion 7 rests on shoulder 11, and the
free edge of pipe 5 rests on shoulder 12, as shown
successively in Figures 2 and 1; and
and eighth step of welding column 3 to respective
pipe 5 at the join between the two.

[0016] Welding at the eighth step may be performed
in various ways, or as shown in Figure 1, i.e. by means
of a copper alloy ring 14 fitted to portion 7 before this is
inserted inside socket 8. Next, the whole multicolumn
radiator 1 is placed inside a furnace at a temperature of
close to 1100 °C to melt ring 14 and so braze portion 7
to socket 8.
[0017] The many advantages of the present invention
will be clear from the above description.
[0018] In particular, a method is provided in which head
2 is laser welded, which is cleaner and cheaper than flash
welding, and involves no finish work. Columns 3 can be
furnace-brazed to head 2, which is also cleaner, cheaper,
and involves no finish work. The plug and socket joint
between columns 3 and pipes 5 provides for more effec-
tive welding of the columns to the pipes, by not being a
butt weld, as in currently marketed radiators. Welding of
columns 3 to pipes 5 is in no way compromised, even if
columns 3 are not cut exactly to the right size. And finally,
the method described may be automated, thus reducing
the manufacturing cost of multicolumn radiator 1.

Claims

1. A method of producing a multicolumn radiator (1)
defined by two metal heads (2), each having a hollow
central body (4) from which originate a number of
pipes (5), and by a number of metal columns (3),
each connected at one end to a respective said pipe
(5) of a first said head (2), and at the opposite end
to a respective said pipe (5) of a second said head
(2); the method being characterized by comprising:

a first step of forming an inner recess defining a
socket (8) on the ends (6) of said pipes (5), and
an outer recess defining a plug (7) on the free
ends of said columns (3), or vice versa;
a second step of fitting said columns (3) to the
respective said pipes (5) by inserting said plug
(7) inside the corresponding said socket (8); and
a third step of connecting said column (3) to the
respective said pipe (5) at the join between the
two.

2. A method as claimed in Claim 1, characterized in
that, at said third step, said column (3) is connected
to the respective said pipe (5) by welding.

3. A method as claimed in Claim 2, characterized in
that, at said third step, said column (3) is connected
to the respective said pipe (5) by brazing, by inserting
a preferably copper-based ring (14) between said
plug and said socket (7, 8), and inserting said radiator
(1) inside a brazing furnace.

4. A method as claimed in any one of the foregoing
Claims, characterized in that said socket (8) is
formed at said ends (6) of said pipes (5), and said
plug (7) is formed at said free ends of said columns
(3).

5. A method as claimed in any one of the foregoing
Claims, characterized in that said socket (8) is sub-
stantially the same length as said plug (7).

6. A method as claimed in at least one of the foregoing
Claims, characterized by comprising, before said
first step, a step of forming, preferably stamping, two
parts (2a, 2b) eventually defining said head (2), and
a step in which said two parts (2a, 2b) are placed
facing and in contact with each other, and are welded
to form said head (2).

7. A method as claimed in Claim 6, characterized in
that, at said step of welding said two parts (2a, 2b),
said two parts (2a, 2b) are first joined by weld spots
(13) and then laser welded along all the contacting
edges of said two parts (2a, 2b).

8. A multicolumn radiator defined by two metal heads
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(2), each having a hollow central body (4) from which
originate a number of pipes (5), and by a number of
metal columns (3), each connected at one end to a
respective said pipe (5) of a first said head (2), and
at the opposite end to a respective said pipe (5) of
a second said head (2); the radiator being charac-
terized in that an inner recess defining a socket (8)
is formed on the ends (6) of said pipes (5), and an
outer recess defining a plug (7) is formed on the free
ends of said columns (3), or vice versa; said columns
(3) being fitted to the respective said pipes (5) by
inserting said plug (7) inside the corresponding said
socket (8).

9. A radiator as claimed in Claim 8, characterized in
that said column (3) is connected to the respective
said pipe (5) by welding.

10. A radiator as claimed in Claim 9, characterized in
that said column (3) is connected to the respective
said pipe (5) by brazing, by inserting a preferably
copper-based ring (14) between said plug and said
socket (7, 8), and inserting said radiator (1) inside a
brazing furnace.

11. A radiator as claimed in any one of Claims 8 to 10,
characterized in that said socket (8) is formed at
said ends (6) of said pipes (5), and said plug (7) is
formed at said free ends of said columns (3).

12. A radiator as claimed in Claim 11, characterized in
that said socket (8) is substantially the same length
as said plug (7).

13. A radiator as claimed in any one of Claims 8 to 12,
characterized in that said two parts (2a, 2b) are
laser welded to each other.
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