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@ Pipe bending machine with an auxiliary mechanism for performing supplementary operations.

@ The bending machine (10; 10'"), of the type pro-
vided with a motorized shaft (70), comprises an
auxiliary mechanism (86, 88, 90; 86, 88', 90) for
transforming the rotary movement of the shaft (70)
into a reciprocating movement for operating addi-
tional devices (152, 152'; 154, 154') for performing
supplementary operations such as widening or flan-
ging the ends of pipes (98, 98""; 98', 98") or punch-
ing pipes or metal sheets.
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The present invention relates to a bending ma-
chine for metal pipes and similar linear elements.
In particular, the pipes can be of circular or poly-
gonal cross-section. Other linear elements which
can be bent by the machine include for example
metal sections.

Such bending machines are used both at the
craftsman and industrial level for the most varied
uses, including the formation of heat transfer coils,
the production of metal furniture or metal structures
in general, and in industrial heating, sanitary and
electrical systems.

Many bending machines are known in the art
for bending pipes and metal sections.

A particularly versatile bending machine which
enables a mechanical workshop to satisfy the most
varied pipe and metal section bending require-
ments is that described in utility model patent No.
213 444. This bending machine, besides possess-
ing the basic requirement of not deforming the pipe
cross-section during bending and of being easily
operated with one hand, is able to form bends of
both of very small and very large radius of cur-
vature, to form several successive bends with a
very small space between them, to adapt to the
various diameters and dimensions of commercially
available pipes and sections, and form bends hav-
ing an angle of curvature of 180° and more.

The aforesaid bending machine comprises a
box casing in which a die shaft is rotated manually,
or by an electric motor via a step-down gear. The
bending machine is provided with a pipe presser
shoe shaped to adapt to part of the outline of the
cross-section of the element to be bent, this shoe
being movable towards the element to be bent and
away from it to lock it before operating the bending
machine.

Although this bending machine can be made
small and lightweight compared with other bending
machines, so enabling it to be easily moved by an
operator without particular strength, it still has to be
fixed to a stand, workbench or the like for opera-
tion.

It should be noted that the stand or workbench
cannot always be located in the optimum position
for using the bending machine, either because of
space considerations or because of the position or
height at which the work has to be carried out, or
for other reasons. This means that the operator has
to carry the element to be bent from its location to
the position in which the bending machine is lo-
cated, with a considerable loss of time.

The simultaneous industrial invention patent
application entitled "Grippable bending machine for
pipes and the like", in the name of the present
applicant, describes a bending machine which ob-
viates the aforesaid drawbacks. This bending ma-
chine comprises an electric drive motor, a casing,
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and a die shaft with die, supported rotatably by the
casing and operable by a gear train for tfransmitting
rotary motion from the motor to the die with speed
step-down. Means are provided for gripping the
bending machine with only one hand and means
for controlling the operation of the motor using the
actual hand gripping the bending machine. The
bending machine is at least partly formed of alu-
minium and/or light alloy and/or plastics material.

The bending machine can be used by gripping
it with only one hand, and therefore enables a pipe
or similar linear element to be bent in any position,
including for example on a ladder or where space
problems do not allow a stand to be positioned.

The bending machine can however obviously
be provided likewise with means for fixing it fo a
conventional support if this is required, for example
for repetitive work or work to be done offsite or in
the workshop.

According to a particularly preferred embodi-
ment of said bending machine, the electric drive
motor is a gun-type drill motor. The gear train is
contained in a bending unit of which said casing
forms part. Means are also provided for connecting
said drill fo the casing, and means for transmitting
the movement of the drill chuck to said gear train.

In this manner a bending machine is obtained
which is grippable by gripping the handle of the
electric drill and controllable by the actual hand
gripping the bending machine, the other hand be-
ing left free to manipulate the pipe to be bent.
Preferably the casing and all other suitable parts of
the bending machine are constructed of aluminium
and/or light alloy and/or suitable plastics material.
This reduces the weight of the bending machine fo
a truly minimum level, to achieve maximum man-
ageability with minimum effort by the user.

In addition to the bending operation it is often
necessary to perform supplementary operations on
the pipe such as widening or flanging a pipe end.
This is currently done either with specific devices
or machines independent of the bending machine,
or by using certain bending machines in which the
die is removable from its shaft by which it is
rotated and replaceable by flanging or widening
devices operated by said shaft. These bending
machines suffer from the serious drawback that the
bending machine either operates as such or as a
flanging or widening machine, but does not si-
multaneously offer the two functions, its conversion
from bending machine to flanging or widening ma-
chine requiring the the removal of the die and its
replacement with a suitable mechanism as stated,
and its re-conversion to bending machine involving
the reverse procedure.

The object of the present invention is to pro-
vide a bending machine of the type comprising a
motorized shaft which is able to perform supple-
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mentary operations of the aforesaid type without
the need to remove the die from the bending
machine.

Said object is attained by the bending machine
according to the present invention, characterised
by comprising an auxiliary mechanism for frans-
forming the rotary movement of said motorized
shaft into a reciprocating movement for operating
additional devices which form part of the bending
machine or can be fitted thereto for performing
supplementary operations. In this manner its opera-
tion as a bending machine is made independent of
the performing of supplementary operations, so
that the machine of the present invention can be
used in either mode without having to replace the
die with the mechanism in order to perform said
supplementary operations.

Conveniently said motorized shaft of the bend-
ing machine comprises parallel to the shaft axis an
eccentric portion of circular cross-section, and is
provided with a cam follower movable only in a
direction perpendicular to the axis of the eccentric
portion. In this manner the rotary movement of said
motorized shaft is transformed into a reciprocating
movement suitable for operating said additional de-
vices.

According to a modified embodiment of the
present invention, this transformation is achieved
by the motorized shaft operating a connecting
rod/crank mechanism.

Said additional devices, operated by the recip-
rocating movement obtained by said auxiliary
mechanism, are preferably devices for widening or
flanging pipe ends, or for punching pipes or metal
sheets.

By way of example, if the auxiliary mechanism
consists of the aforesaid eccentric portion of the
motorized shaft of the bending machine plus the
relative cam follower moving with reciprocating
movement, said cam follower conveniently com-
prises a coaxial conical point to be inserted into a
seat provided in a cylindrical unit coaxial to said
point, said cylindrical unit being formed from sev-
eral wedge elements which move radially following
the insertion of the point into its seat.

If a pipe with an inner diameter just greater
than the diameter of said cylindrical unit is moun-
ted over the end of said unit, the insertion of said
point results in widening of the pipe end.

According to a further modification of the
present invention, there is fixed to the cam follower
a punch of the type suitable for flanging or, respec-
tively, widening a pipe end, this end being retained
by a clamp coaxial to the punch, the clamp being
connectable to the bending machine.

The clamp can comprise a plurality of seats for
receiving pipes of various diameters.
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The punch can also be of the type suitable for
punching pipes or metal sheets, these latter being
retained in position during punching by a suitable
clamp connectable to the bending machine.

To an expert of the art the convenience and
practicality of the bending machine according to
the present invention are apparent, in that it also
enables pipe ends to be widened or flanged, or
tubes or sheet metal to be punched, these oper-
ations being often carried out together with pipe
bending.

The present invention will be more apparent
from the description of a bending machine pro-
vided with said auxiliary device according to the
invention, given hereinafter with reference to the
accompanying drawings, in which:

Figure 1 is a partly sectional side view of the
bending machine, which is of the grippable type
and is provided with an additional device for
widening pipes;

Figure 2 is a vertical section therethrough on the
line 2-2 of Figure 1;

Figure 3 is a front view thereof in the direction
of the arrow 3 of Figure 1, in which the widening
device has been replaced by a simple protec-
tion bush, and in which the die is not present;
Figure 4 is a vertical section therethrough on the
line 4-4 of Figure 3, but showing the drill in full
view;

Figure 5 is an enlarged cross-section on the line
5-5 of Figure 2.

Figure 6 is a partial section through a modifica-
tion of the bending machine of Figure 4, which
enables flared flanges to be obtained;

Figure 7 shows how the lower part of Figure 6 is
modified in order to obtain a flat flange after
forming a flared flange

Figure 8 is a section therethrough on the line 8-
8 of Figure 6;

Figure 9 is a side view thereof in the direction of
the arrow 9 of Figure 8;

Figure 10 shows a modification of the lower part
of the bending machine of Figure 6, for widening
a pipe end.

For a detailed description of the bending ma-
chine and its operation as such, reference should
be made to the cited patent application entitled
"Grippable bending machine for pipes and the
like".

It will be merely stated herein that the bending
machine 10 is composed basically of a conven-
tional drill 14 of gun type, connectable to a bending
unit 12.

This latter consists of a casing 16 comprising a
recess (Figure 4) into which said drill 14 is in-
serted.

Means 23, 24 are provided for transmitting the
rotary movement of the drill chuck 20 to a gear
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train 30/34, 42/44, 52/54, 66/68 which transmits the
rotary movement of the electric motor of the drill
14 with speed step-down to rotate a die 74, into the
groove 96 of which the pipe 98 to be bent is
inserted. A pipe pressing shoe 104, shaped to fit
part of the contour of the cross-section through the
pipe 98 and fixed to the clamp 102, can be moved
by the handwheel 100 both away from and towards
the pipe 98 to lock it before operating the bending
machine.

The operation of the bending machine 10 is
controlled by the trigger 92 on the handgrip 13
(Figure 3) of the drill 14.

Two embodiments of the auxiliary mechanism
with which the mechanism of the present invention
is provided are described hereinafter in greater
detail. A first auxiliary mechanism is shown in Fig-
ures 1, 2 and 4 and consists essentially of an
eccentric extension 86 of the shaft 70, said exten-
sion having a circular cross-section. The upper end
of a pin 88, which acts as a guide for a return
spring 90, always remains in contact with the sur-
face of the eccentric extension 86. Consequently
(Figure 4), when the drill 14 is operated by press-
ing the trigger 92, the rotary movement of the
chuck 20 is transmitted via the gear train 30/34,
42/44, 52/54, 66/68 to the shaft 80, so that the pin
88 (Figure 2) moves with reciprocating movement
in the direction of its axis.

The pin 88 is guided by a bush 120 (Figure 3)
inserted into a hole 124 provided in the casing 16.
Said bush 120 consists of two coaxial cylindrical
parts, both threaded. A nut 120 is screwed onto the
smaller-diameter part of the bush 120 (Figure 4) fo
lock it in position.

As can be seen in Figures 2 and 4, the pin 88
has a conically pointed lower end 106. This latter,
assumed to be in the position shown in Figure 2, is
pushed downwards on operating the drill 14, to
operate a device which in this specific case en-
ables pipe ends to be widened. This additional
device consists of four wedges 108 (see also Fig-
ure 5) which are urged radially outwards when the
point 106 on being lowered becomes inserted be-
tween the wedges 108. Each wedge 108 is pro-
vided with a fin 116 positioned between an outer
circular wall 112 and an inner circular wall 114 of a
retaining bush 110 screwed onto the larger-diam-
eter outer part of the bush 120.

The fin 116 and the circular walls 112 and 114
enable the wedges 108 to be correctly guided in
their radial movement. If on the outwardly projec-
ting part of the wedge assembly 108, which forms
an overall cylindrical projection, a pipe of diameter
just greater than this cylindrical part is mounted,
the lowering movement of the point 106 will cause
the end of the pipe to undergo a radially outward
force. If this force exceeds the elastic limit of the
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constituent material of the pipe, said pipe end will
be widened by the end of the operation, ie it will
have a diameter greater than its original diameter.
This enables a so-called socket joint to be formed
between said widened end and the end of another
pipe which has not undergone this operation.

Figures 3 and 4 do not comprise the described
additional device, which is removable by simply
unscrewing the bush 110. It is replaced by a round-
ed protection bush 118, fitted when the additional
device is not to be used.

Figure 6 shows an auxiliary mechanism slightly
different from that heretofore described.

In the following description, parts identical to
those of the aforedescribed bending machine are
indicated by the same reference numeral, whereas
similar parts are indicated by the same numeral
plus an apex.

The upper end of the pin 88' is maintained
constantly resting against the surface of the eccen-
fric extension 86 by the return spring 90, so that it
moves with reciprocating movement when the drill
14 is operated.

A punch 124 lowerly of frusto-conical shape is
fixed to the lower end of the pin 88' by conven-
tional means, clearly visible in Figure 6.

A holder 126 comprising a threaded circular
hole 128 in its top is screwed tightly onto the bush
120 as shown in Figure 6.

The two lower arms 130 of the holder 126 are
arranged to receive and support a bar-shaped
clamp 132, better seen in Figures 8 and 9. The
clamp 132 comprises a series of through holes of
different diameter and can be moved longitudinally
within the holder 126 to enable each hole 134, 136,
138 to be centered below the punch 124. The
centering of these holes is facilitated by the pres-
ence of suitable locator steps 140, 142, 144 and
146 provided on the lower side of the clamp 132
(Figure 9).

The clamp 132 is divided longitudinally into
two parts (Figure 8) hinged together by a hinge
148 so that the clamp 132 can be opened to insert
the pipe to be widened or flanged into the relative
hole. The holes 134, 136, 138 are of diameters to
match pipes of commonly used standard diam-
eters, so that the pipe becomes locked in position
when the clamp 132 is closed.

The clamp can be locked in its closed position
by a conventional snap handle 150 (Figure 8).

The additional device shown in Figure 6 en-
ables a flared flange to be formed at the end of a
pipe 98' locked in the clamp 132, as a result of the
descent of the punch 124 (its lowest position is
indicated by a dashed and dotted line in Figure 6).

When this has been achieved the pipe 98' is
released by operating the snap handle 150 after
removing the clamp from the holder 126.
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Figure 7 shows a further additional device to
be fitted to the bending machine 10' to obtain a flat
flange at the end of a pipe 98" starting from a
flared flange previously formed by the device of
Figure 6. In this case the punch 124' has the shape
shown in Figure 7. The operation of the device is
obvious and does not require further comment.

Figure 10 shows a further additional device to
be fitted to the bending machine 10" for widening
the end of a pipe 98'". In this case the punch 124"
has the shape shown in Figure 10. The operation of
the device is again obvious from this figure, and
does not require further comment.

It will be apparent to an expert of the art that
the auxiliary mechanism, the purpose of which is to
transform the rotary movement of the shaft 70 into
reciprocating movement of a pin 88, 88', can also
be formed in other ways, for example by a con-
necting rod/crank mechanism.

It will also be apparent to an expert of the art
that although a grippable bending machine such as
that of the cited simultaneous patent application
has been illustrated and described, the bending
machine can also be of completely different type,
for example of the type which can operate only if
fixed to a bench or stand. In particular, the type
described in the cited utility model No. 213444 can
be used.

Claims

1. A bending machine (10) of the type provided
with a motorized shaft (70), characterised by
comprising an auxiliary mechanism (86, 88, 90)
for transforming the rotary movement of the
shaft (70) into a reciprocating movement for
operating additional devices (152, 152'; 154,
154') which form part of the bending machine
or can be fitted thereto for performing sup-
plementary operations.

2. A bending machine (10) as claimed in claim 1,
characterised in that the shaft (70) comprises
an eccentric portion (86) parallel to the shaft
(70), there being provided a cam follower ele-
ment (88) which is movable only in a direction
perpendicular to the axis of the eccentric por-
tion (86).

3. A bending machine (10) as claimed in claim 1,
characterised in that the motorized shaft (70)
operates a connecting rod/crank mechanism.

4. A bending machine (10, 10") as claimed in any
one of the preceding claims, characterised in
that the additional device, operated by the
reciprocating movement obtained by the auxil-
iary mechanism, is a device (152; 152") for
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10.

widening the end of a pipe (98, 98'").

A bending machine (10') as claimed in any one
of claims 1 to 3, characterised in that the
additional device is a device (154; 154') for
flanging the end of a pipe (98', 98").

A bending machine as claimed in any one of
claims 1 to 3, characterised in that the addi-
tional device is a device for punching pipes or
metal sheets.

A bending machine (10) as claimed in claim 4
and dependent on claim 2, characterised in
that the cam follower (88) (conveniently) com-
prises a coaxial conical point (106) for insertion
into a seat (156) provided in a cylindrical unit
coaxial to said point and formed of several
wedge elements (108) which move radially as
a result of the insertion of the point (106) into
its seat (156).

A bending machine (10") as claimed in claim 5
or 6, characterised in that to the cam follower
element there is fixed a punch (124"; 124,
124") of the type suitable respectively for flan-
ging and widening the end of a pipe (98", 98',
98"), said end being retained coaxial to the
punch by a clamp (132), the clamp (132) being
connectable to the bending machine (10').

A bending machine (10') as claimed in claim 8,
characterised in that the clamp (132) com-
prises a plurality of seats (134, 136, 138) for
receiving pipes of various diameters.

A bending machine as claimed in claim 2,
characterised in that to the cam follower ele-
ment there is fixed a coaxial punch suitable for
punching pipes or metal sheets, these latter
being maintained in position during punching
by a clamp connectable to the bending ma-
chine.
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