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" The present invention relates to machines for bending
tubes while cold and not filled with any material.

In machines of this type use is made of a rounded
pressing shoe having a groove extending over at most
180° and which presses the tubes to be bent, against
and between two lateral rollers having a hollow groove
wide enough for accommodating tubes of various diam-
eters. The groove of said rollers, at least in its opera-
tive portion, is of revolution about the axis of two coaxial
journals, adapted to maintain each roller in place and
to rotate in holes of two plates connected to the press-
ing shoe operating device.

This operating device may be a mechanical screw-~
jack or a hydraulic jack, the rod of which is adapted to
push the pressing shoe toward and between the two lateral
rollers, in order to bend a tube inserted between said
shoe and rollers.

Even when use is made of a pressing shoe 1 having
a groove 2 extending over an arc somewhat in excess of
180° while causing the pressing shoe to progress far
enough i.e., with its axis 3 reaching a position be-
yond the plane of the axes 4 of the two lateral forming
rollers 5 (Figs. 1 and 2) with coaxial journals 6 rotating
in holes 7 of plates 8 and 9, it is true that the tube 10
is brought, in the course of the bending operation, into
a 180° bent hair-pin shape but, as soon as it is released
from the machine it springs back to some extent and as-
sumes a V-shape. The non-bent portions of the tube form
an acute angle « which is of the order of 2° to 5°.
Finally, instead of a bend angle of 180°, values of 175°
to 178° are generally not exceeded.

Fig. 3 shows the tube when released after bending at
180°, the representation of the angle « being purposely
exaggerated.

Bending tubes at strictly 180° was heretofore, seldom
required. However, for circulation heating of floors,
ceilings, or walls, it is now desirable to obtain 180° bends
for parallel arrangement of the rectilinear portions of
the tubes between the bends.

The object of the present invention is to provide a
bending machine which does not have the drawbacks
hereinabove mentioned.

According to the principal feature of the invention, the
operative portion of said lateral rollers move toward
each other as the front portion of the pressing shoe
passes the plane which contains the axes of said lateral
rollers, and the rear portion of the pressing shoe tapers
rearwardly.

According to another feature of the invention, the
lateral rollers forming surfaces move nearer each other
due to a particular structure of the rollers themselves,
namely the operating portion or forming surface of each
roller is eccentric with respect to the axis of the roller
journals, whereby the tube to be bent is in contact with
the roller portions of minimum eccentricity when the
bending operation is being initiated and with the roller
portions of maximum eccentricity at the end of said
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bending operation. The rollers being rotated by the rela-
tive movement of the tube relative to the rollers.

Other and further objects and advantages of the inven-
tion will be apparent to those skilled in the art, from a
consideration of the following description of one em-
bodiment of the invention, shown by way of example
in the accompanying drawings, in which:

Fig. 1 is a plan view of the conventional pressing shoe
and rollers adapted for bending a tube 180°.

Fig. 2 is a corresponding elevational end view.

Fig. 3 shows the tube when released having a bend
angle smaller than 180°, owing to its elasticity.

Fig. 4 shows, in plan view, the pressing shoe and rollers
according to the invention in contact with the tube to
be bent prior to bending.

Fig. 5 is a corresponding end elevational view.

Fig. 6 shows, in plan view, the completion of the
bending operation at the moment when the tube is
brought to maximum bend 180°+4p8 in the bending de-
vice, and

Fig. 7 is an axial section of a lateral roller through
the plane of maximum eccentricity.

In these figures, like parts are identified by like num-
bers.

Figs. 1, 2 and 3 have been described in the introduc-
tion and relate to a conventional bending device.

In Figures 4, 5, 6 and 7 the lateral rollers 11, accord-
ing to the invention, are different from the conventional
lateral rollers 5 (Figs. 1 and 2) which are of revolu-
tion about their axis 4 and provided with coaxial jour-
nals 6. Furthermore, the groove of the conventional
rollers assumes any concave shape and extends all over
the height thereof.

As a contrast, the lateral rollers 11 according to the
invention (Figs. 4, 5, 6, 7) have a cylindrical outer sur-
face 12 provided with a semi-circular groove 13, the cross-
section of which corresponds to the outer diameter of
the tube 10 to be bent.

The surfaces 12 and 13 have, for example, a common
axis of revolution 14 which is not the same as the axis
15 of the journals 16 of the roller adapted to rotate in
the holes 7 of the plates 8 and 9 of the bender.

The axes 14 and 15 are spaced from each other by
a distance of eccentricity e in an axial plane 17 (Figs.
6 and 7).

The pressure shoe or forming element 1 may be of a
conventional type with a groove suitable for various tube
diameters, provided it is able to pass between the rollers
11.

In the conventional design (Fig. 1) the rear portions
of the groove of the pressing shoe form parallel exten-
sions of the semi-circular front groove 2. As a contrast,
according to the invention, the rear portions of the
pressing shoe (Fig. 4) comprise circular arcs 18 extend-
ing about over 2° to 5° merging into two rectilinear
portions 19 forming an angle 8. The tube, thus, will be
over bent by this angle g and, when it leaves the bender,
it springs open the same angle g which corresponds to
its own elasticity, so that its branches lie parallel with
each other.

It will also be advantageous to give to the groove 2
the outer profile of the tube with, if need be, edges
surrounding the latter over about the depth of the radius
and progressively decreasing rearwardly in order to
facilitate the passage of the pressing shoe pad 1 between
the lateral rollers.

Fig. 4 shows the beginning of the bending operation,
with the lateral rollers and the central pressing shoe
in contact with the straight tube 10. At this stage, the
rollers are in contact with the tube by their point of
least eccentricity on the diameter 17. They are rotatively
driven in the direction of the arrows 21 when the shoe 1
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moves forwardly in the direction of the arrow 22 (Fig. 6)
while the tube is being bent. o

When the operation is completed if the dimensions
of the shoe and rollers are adequate, the rollers are in
contact with the tube at the other end of the diameter 17,
ie., at the point of maximum eccentricity. Under these
conditions, the tube is resiliently distorted with its
branches making tocgether the angle g (Fig. 6). This
angle is purposely very much exaggerated in the dia-
gram, actually it amounts only to a few degrees.

As many changes could be made in the above con-
struction, and many apparently widely different embodi-
ments of this invention could be made without departing
from the scope of the claims, it is intended that all mat-
ter contained in the above description or shown in the
accompanying drawings shall be interpreted as illus-
trative and not in a limiting sense.

Thus, the groove of each lateral reller might not be
of revolution and the bottom of this groove might follow
a curve the distance of which to the axis of the journals
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varies differently than the distance between the cylindri- .

cal surface of the roller and the axis of the journals.

What I claim is:

1. In a tube bending apparatus, in combination, two
laterally spaced eccentrically mounted rotatable bend-
ing rollers each having annular substantially concentric
working surfaces of channeled cross-section adapted to
receive a tube when overlying the rollers and spanning
the space between said rollers, reciprocable means com-
prising an arcuately channeled forming element movable
into engagement with the tube and adapted to execute a
working stroke between the rollers thereby to bend in
cooperation with said rollers opposite sections of the

tube rearwardly of a leading end of said element, said .

forming element having a leading portion provided with
substantially concentric working surfaces of channeled
cross-section defining a semi-circle and a trailing portion
integral with the leading portion forming a continua-
tion thereof, the trailing portion having arcuate working
surfaces of channeled cross-section symmetrically dis-
posed on opposite sides of a longitudinal axis of the
element and each defining an arc of substantially 2°, each
arc being a continuation of said semi-circle, said rollers
having eccentric pivotal axes disposed laterally of each
other in substantially a common plane and each roller
being adapted to be disposed with the portion of the
channel working surface disposed at a minimum radius
from its associated pivotal axis engaging the tube at the

start-of the working stroke and each roller being freely :

mounted and disposed so that it can be turned angularly
by a tube of particular character to cause the working
surface disposed at a maximum radius from its associated
pivotal axis to cooperate with the forming element sub-
stantially at the end of the working stroke to bend the
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straight portions of the tube inward toward each other
to compensate for springback.

2. A tube bending apparatus according to claim 1,
in which the working surfaces of the trailing portion ter-
minate on opposite sides of said longitudinal axis and in-
clude working surface portions of channeled cross-section
on opposite sides of said axis extending in a direction
tangentially of the working surfaces defining said 2°
arcs and as extensions thereof.

3. In a tube bending apparatus, in combination, two
Jaterally spaced eccentrically mounted rotatable bending
rollers each having channeled, annular working surfaces
adapted to receive a tube when overlying the rollers and .
spanning the space between said rollers, reciprocable.
means comprising a forming element movable into en-
gagement with the tube and adapted to execute a working .
stroke between the rollers thereby to bend opposite sec-
tions of the tube rearwardly of the leading end of said
element in cooperation with said rollers, said forming
element having a longitudinal axis and arcuate substan-
tially concentric working surfaces of channeled cross-
section disposed on opposite sides of said longitudinal
axes and said arcuate working surfaces defining an arc.
greater than 180°, said rollers having eccentric pivotal
axes disposed laterally of each other in substantially a
common plane and each roller being adapted to be dis-
posed with the portion of the channel working surface diss
posed at a minimum radius from its associated pivotal
axis engaging the tube at the start of the working stroke
and each roller being freely mounted and disposed so that
it can be turned angularly by a tube of particular char-
acter to cause the working surface disposed at a maximum
radius from its associated pivotal axis to cooperate with
the forming element substantially at the end of the work-
ing stroke to bend the straight portions of the tube inward
toward each other to-compensate for spring back.

4. A tube bending apparatus according to claim 3, in
which the working surfaces of each of the rollers and of
said element each define a channel having a cross-section
corresponding to the registering cross-section of the tube
bent in the apparatus.

References Cited in the file of this patent
UNITED STATES PATENTS

1,330,229 Athimon o __ Feb. 10, 1920
1,552,416 Bingham _______________ Sept. 8, 1925
1,899,280 Lidseen o __ Feb. 28, 1933
2,286,255 Brook$ e Junz 16, 1942
2,288,273 Engbauser oo _ June 30, 1942
2,477,910 Tal Aug. 2, 1949
2,831,521 CollinS e Apr. 22, 1958
FOREIGN PATENTS
361,209 Great Britain weeeamemae— Nov. 19, 1931



