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This invention relates to headers having oblique or
tangential unions more especially for heat exc:,hangers.

1t is known to form unions 'or tube connections on ’_the
wall of a metal header, the metal of the unions forming
part of the metal mass of the header. The axis of these
unions is perpendicular to the axis of the header, and the
two axes are in the same plane. They are generally man-
ufactured by means of a punch, disposed inside the he;afler
and passing through the wall of the heac}er ungigr the action
of the pressure of a jack, while a die as_posmoned ex’u?r-
nally around the place where it is desired to form the
union. . .

The present invention provides, as novel 1ndu_str1al' prod-
ucts, headers having unions having an axis directed
obliquely with respect to the wall of the header, or par-
allel to the axis of the header, or parallel to a section
at right-angles or oblique to the axis of the header, it _be—
ing possible in these last two cases to say that the union
is, as it were, tangential to the surface of the header.

The unicns forming the subject of the invention are
manufactured with punches and dies according to proc-
esses which will hereinafter be described and which have
in common the feature that during a first operation, there
is formed a blank of the union or a modification cyf. the
shape of the header wall by pressure or punching in a
direction perpendicular to the axis of the header, aft:e‘r
which, during a second operation with a punch and fhe,
operating in the desired direction other than perpend{cu-
lar to the axis, the resulting union blank or deformation
of the wall is transformed into a union, the axis of which
is in the required direction, i.e. oblique or parallel to the
axis of the header or to its cross section or oblique sec-
tion.

The invention will be further described with refer-
ence to the accompanying drawings given by way of ex-
ample, in which:

FIGS. 1 to 4 relate to a first embodiment of a union
having an oblique axis, and show the succession of oper-
ations in the manufacture as a cross-section through the
header.

FIGS. 5 and 6 relate to a modified form of union hav-
ing an oblique axis.

FIGS. 7 to 9 show another modified form of a union
with an oblique axis.

FIG. 10 is a sectional view showing a header of which
the cross-section has been treated during a first operation
to produce a ring of unions with an oblique axis.

FIG. 11 shows the header of FIG. 10 in perspective.

FIG. 12 is an exterior view showing a header having
unions with an oblique axis aligned along one generatrix.

FIG. 13 is an exterior view of a header having unions
with an oblique axis disposed side by side along cross-
sections of the header.

FIGS. 14 and 15 are sectional views axially of the
header and showing one embodiment of a tangential union
with its axis parallel to the axis of the header.

FIG. 16 is a perspective view showing two tangential
unions distributed along one cross-section.

FIGS. 17 and 18 relate to a modification and are re-
spectively a section perpendicular to the header axis and
a section passing through this axis, to show an embodi-
ment comprising a ring of unions having an oblique or
tangential axis along one section of the header, the unions
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having been manufactured in the trough of a semi-toroidal
gallery previously formed in the header wall.

In the constructional form shown in FIG. 1, with a
view to forming a union with an oblique axis on a header
a at one point of this header, at which there has been
pierced a slightly oblique hole b, an unsymmetrical punch
¢ is arranged inside the header, i.e. the operative surface
of the punch has an apex d offset with respect to its direc-
tion of movement A—A perpendicularly of the axis of
the header. The upward movement of this punch ¢ in
the direction of the arrow F, FIG. 1, by means of a
jack e, causes the formation of an unsymmetrical union
with its axis perpendicular to the axis of the header, i.e.
the union has a relatively high lip f on one side and a
lower lip g at 180°. Thus, the hole b of FIG. 1 is first
formed in the header with an axis which is slightly offset
with respect to the direction F in which the punch ¢ will
be displaced. The left face of the punch ¢ has a steep
slope whereas the right face has a reduced slope. As a
result, the left face of the punch rapidly passes through
the wall of the header a, whereas the right face of the
punch ¢ gradually raises the wall of the tube so that there
is more metal available on the right of the punch ¢ than
on the left, as seen in FIG. 2. Under these conditions, the
lip f formed by the outline of the union is higher than
the lip g located at the left. This construction is thus re-
ferred to as an “unsymmetrical” union. The unsymmetri-
cal union f, g thus obtained during a first operation then
accommodates an external driver punch %, as shown in
FIG. 3, which works in co-operation with a supporting
die i positioned inside the header a. A rotation of the
punch / in the direction of the arrow G, FIG. 4, substan-
tially about the axis projected at B, causes a displacement
of the axis of the union 7, g so as to bring it in line with
the axis C—C, which is oblique to the axis of the header,
the Lips f1, gt then being equal all along the periphery of
the union opening. There has thus been formed a union
having an oblique axis C—C with respect to the wall of
the header.

In the modifications shown in FIGS. 5 and 6, a first un-
symmetrical union i is obtained, as shown in FIG. 5, in
the wall of the header a, by means of an unsymmetrical
punch j which is displaced substantially perpendicularly
to the header axis in the manner described in connection
with FIGS. 1 to 4.

In a modification as shown in FIG. 6, the blank of the
union obtained in FIG. 5 is transformed into the final
union with an cblique axis by introducing an external
punch m in the direction of the arrow H, and then swivel-
ling this punch in the direction of the arrow I to give the
union the final axis C—C.

Instead of passing through a first formation stage of
an unsymmiertrical union perpendicular to the axis, provi-
sion is made according to the present invention for the
fact that during a first operation, the wall of the header
is deformed by pressure between an internal punch » and
an external die o which are brought towards one another
in the direction of the arrows I, FIG. 7, by compressing
between them the header wall ¢ so that there is obtained
a kind of ridge p in the said wall as will be seen in FIG.
8. This ridge has in section two inclined walls and the
more steeply inclined wall thereof, in which will be
formed the opening of the final union, is perforated at q.
A punch r capable of pivoting about an axis s is then dis-
posed inside the header, as will be seen in FIG. 9, the
punch being offset inside the header relatively to the axis
A of the latter. The rotation of the punch r about the
axis s ibrings it from the position in chain-dotted lines
to the position in full lines, and causes in the ridge p
the formation of the final union 7 with an oblique axis
C—C, this operation being carried out by co-operation
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with a die u disposed externally on the header a, as shown
in FIG. 9.

Tt is then possible with this arrangement to form a series
of tube unions disposed in ring formation along a cross-
section of the header, which has been deformed before-
hand at p, p, p?, p3, etc. . . . as shown in FIG. 10, and
in which there are finally obtained the unions £, 2, 3,
etc. (FIG. 11).

These unions, instead of being formed in ring forma-
tion, could be disposed along one generatrix of the
header, as shown in FIG. 12, or could be dispcsed side
by side along the generatrix, as shown in FIG. 13.

Instead of providing unions having oblique axes, it is
possible to manufacture unicns with an axis parallel to
the axis of the header, these being known as tangential
unicns. To this end, instead of employing a pivoting
punch such as that shown in FIG. 9, a punch is used
which slides inside the header parallel to the axis of the
latter. The wall of the header a, having been deformed
beforehand as shown in FIG. 14, so as to be given the
form of a ridge v, is formed with a hole at the point where
it is desired to make the union. A punch w, which is dis-
placed in the direction of the arrow D inside the header
parallel to the axis of the latter, ensures the formation of
the final union x in the steeply inclined face of the ridge
v, by combination with a die y disposed externally of the
unicn. The axis E—E of this union is parallel to the axis
of the header a, and therefore it is considered tangential.

Such unions can be provided in ring formation along
a cross-section of the header, as shown in FIG. 16.

In order to permit more easy welding of the tubes to
the ends of the unions x thus manufactured, it is advis-
able to space the axis E—F of these unions from the
wall of the header, and provision is also made accord-
ing to the present dnvention to commence by forming a
semi-toroidal groove or recess y! in the wall of the header
and at the place where it is desired to produce the unions,
as shown in section in FIG. 18. Such an operation is
carried out in known manner by compression of the ends
of the header, advantageously held in dies, while the
place where it is desired to obtain the grcove on recess y!
is suitably heated.

Unicns having an cblique axis or an axis parallel
to the axis of the header are then formed in the bottom
of this channel y!, so as to obtain, as shown in secticn in
FIG. 17, a ring of unions which either have their axis
E—E tangential to the cross-section (left-hand part of
FIG. 17) or have their axis F—F slightly oblique with
respect to the tangent to the cross-section (right-hand
part of FIG. 17). In this way, the ends of the lips of
all these unions are spaced from the wall of the header,
as set out above, and it is then easier to weld thereon
the ends of the tubes which are to be connected thereto.

The semi-toroidal grecove y! shown in relief in FIG. 18
could be provided as a depression in the wall of the header
a and the unions formed in the base of this depression.

The advantage which is obtained by the unions having
an oblique or tangential axis as constructed in accordance
with the present invention is to make it possible for the
welding of the tubes to the header to be carried out in
restricted spaces without multiplying the lengths of tubes,
and to ensure a perfectly rationai flow of the fluids circu-
lating inside the tubes and the header from a dynamic
point of view by reducing the changes in direction and
pressure losses. The tangential inlet or outlet of the
fluid into or from the header may also facilitate the
separation of the water and steam in this fluid or of the
mixture of fluids which flow in the pipelines.

It is obvious that modifications as regards details can
be incorporated into the constructional form as defined by
the claims of the invention without thereby departing
from the scope thereof.

In particular, it is well understood that all the metal
zones on which work is carried out are brought to the
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required temperatures for obtaining the desired shaping
of the metal.

What I claim is:

1. A process for providing integral unions in the wall
of a header which are other than perpendicular to the
axis of said header, comprising the steps of shaping the
material of the wall of the header by the application of
force in a direction perpendicular to the axis of the header
to form an unsymmetrical blank for the union having an
unsymmetrical outwardly-extending portion to define the
wall of said union, and surrounding a central aperture,
and shaping said blank by acting upon said outwardly-
extending portion with punches and dies moving in a di-
rection other than a direction perpendicular to the axis
of the header to form said portion into a union having
an axis which is other than perpendicular to the wall of
the header.

2. A process for providing integral unions in the walil
of a header which are other than perpendicular to the
axis of said header, comprising the steps of shaping the
material of the wall of the header by the application of
force in a direction perpendicular to the axis of the header
to form an unsymmetrical blank for the union having an
unsymmetrical outwardly-extending portion to define the
wall of said union, and surrounding a central aperture,
and shaping said blank by acting upon said outwardly-
extending portion with a punch disposed interiorly of the
seader and moving in a direction other than a direction
perpendicular to the axis of the header to form said por-
tion into a union having an axis which is other than per-
pendicular to the wall of the header.

3. A process for providing integral unions in the wall
of a header which are other than perpendicular to the
axis of said header, which comprises the steps of shaping
the material of the wall of the header by the application
of force in a direction perpendicular to the axis of the
header to define an opening in said wall having opposite
non-symmetrical lips of different radial height and shap-
ing said blank with punches and dies moving in a direc-
tion other than a direction perpendicular to the axis of
the header to displace said lips laterally to form a union
having an axis which is other than perpendicular to the
wall of the header.

4. A process for providing integral unions in the wall
of a header which are other than perpendicular to the
axis of said header, which comprises the steps of shaping
the material of the wall of the header by the application
of force in a direction perpendicular to the axis of the
header to define an opening in said wall having opposite
non-symmetrical lips of different radial height and shap-
ing said blank with a punch engaging in said opening
and then moving in a direction other than a direction per-
pendicular to the axis of the header to displace said lips
laterally to form a union having an axis which is other
than perpendicular to the wall of the header.

5. A process for providing integral unions in the wall
of a header which are other than perpendicular to the
axis of said header, which comprises the steps of shaping
the material of the wall of the header by the application
of force in a direction perpendicular to the axis of the
header to define an opening in said wall having opposite
non-symmetrical lips of different radial height, and shap-
ing said blank with a punch engaging in said opening and
then pivoting in a direction other than a direction per-
pendicular to the axis of the header to displace said lips
laterally to form a union having an axis which is other
than perpendicular to the wall of the header.
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