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Description
FIELD OF THE INVENTION AND PRIOR ART

[0001] The presentinvention relates to a strapping unit
according to the preamble of claim 1 and a method for
forming a sealless joint in overlapping portions at the
ends of aloop of metal strap by means of such a strapping
unit.

[0002] A strapping unit according to the preamble of
claim 1 is previously known from US 4 154 158 A, US 3
794 086 A and GB 2 040 825 A. A disadvantage with
these known strapping units is that they achieve a seal-
less joint in overlapping portions at the ends of a loop of
metal strap which will only lock said overlapping metal
strap portions to each other in one direction under the
effect of a tensile force in the loop. The sealless joint
could therefore be broken, and the overlapping metal
strap portions consequently released from each other, if
the tensile force in the loop is released.

SUMMARY OF THE INVENTION

[0003] The objectof the presentinventionis to achieve
a further development of a strapping unit of the type ac-
cording to the preamble of claim 1 so as to overcome the
above-mentioned drawback of the previously known
strapping units.

[0004] According to the invention, this object is
achieved by a strapping unit having the features defined
in claim 1.

[0005] The strapping unit according to the invention
comprises:

- ahousing,

- amain punch holder, which is displaceably mounted
in the housing and which carries one or more main
punch members, said one or more main punch mem-
bers being displaceable, together which the main
punch holder, to and fro between a retracted position
and an advanced punching position,

- afirst main die holder, which is moveably mounted
in the housing and which carries one or more main
die members that form a first main jaw,

- asecond main die holder, which is moveably mount-
ed in the housing and which carries one or more
main die members that form a second main jaw lo-
cated opposite said first main jaw,

- a security punch holder, which is displaceably
mounted in the housing and which carries a security
punch member, said security punch member being
displaceable, together which the security punch
holder, to and fro between a retracted position and
an advanced punching position,

- afirst security die holder, which is moveably mount-
ed in the housing and which carries a first security
die member that forms a first auxiliary jaw, and

- a second security die holder, which is moveably
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mounted in the housing and which carries a second
security die member that forms a second auxiliary
jaw located opposite said first auxiliary jaw.

[0006] The mainjaws are moveable towards and away
from each other, together with the respective main die
holder, between a retracted open position and an ad-
vanced active position, the main jaws in the active posi-
tion together forming a supporting surface for a metal
strap received in a passage formed between the main
jaws and said one or more main punch member. The
auxiliary jaws are moveable towards and away from each
other, together with the respective security die holder,
between a retracted open position and an advanced ac-
tive position. The auxiliary jaws are also moveable in re-
lation to the main jaws so as to allow the auxiliary jaws
to remain in or be moved to the active position when the
main jaws are moved away from the active position after
the cutting of mutually interlocking incisions in overlap-
ping portions at the ends of a loop of metal strap received
in said passage. Said main die members and said one
or more main punch members are arranged to co-operate
so as to cut mutually interlocking incisions in overlapping
portions at the ends of a loop of metal strap received in
said passage, when the respective main punch member
is displaced to the punching position with the main jaws
located in the active position, whereas said security die
members and said security punch member are arranged
to co-operate so as to cut security incisions in said over-
lapping metal strap portions when the security punch
member is displaced to the punching position with the
auxiliary jaws located in the active position.

[0007] The incisions formed by the main die members
and the main punch members are configured to lock the
overlapping metal strap portions to each other in a first
direction under the effect of a tensile force in the loop,
whereas the security incisions formed by the security die
members and the security punch member are configured
to lock the overlapping metal strap portions to each other
in a second direction opposite said first direction. The
security incisions will thereby prevent the sealless joint
from being broken due to a possible release of the tension
in the loop.

[0008] According to an embodiment of the invention,
the first security die holder is received in a recess in the
first main die holder, and the second security die holder
is received in a recess in the second main die holder.
Hereby, the strapping unit can be given a compact de-

sign.
[0009] Another embodiment of the invention is char-
acterized in:

- that the strapping unit comprises:

» afirst die actuator,

* a first link mechanism, through which the first
main die holder and the first security die holder
are connected to the first die actuator,
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e asecond die actuator, and

e a second link mechanism, through which the
second main die holder and the second security
die holder are connected to the second die ac-
tuator;

- that the first main jaw and the first auxiliary jaw are
moveable between open position and active position
and in relation to each other under the effect of the
first die actuator and the first link mechanism; and

- that the second main jaw and the second auxiliary
jaw are moveable between open position and active
position and in relation to each other under the effect
of the second die actuator and the second link mech-
anism.

[0010] Thus, a main jaw and the associated auxiliary
jaw are moveable in relation to the housing and in relation
to each other by one and the same actuator, and the
number of actuators required for controlling the operation
of the strapping unit can thereby be reduced.

[0011] Another embodiment of the invention is char-
acterized in:

- thatthe main punch holder is displaceable by means
of a first punch actuator, which comprises a piston
rod connected to a hydraulically or pneumatically ac-
tuated piston;

- that the security punch holder is displaceable by
means of a second punch actuator, which comprises
a piston rod connected to a hydraulically or pneu-
matically actuated piston; and

- that the piston rods of said first and second punch
actuators are coaxially arranged with one piston rod
extending through the other piston rod.

[0012] Hereby, the strapping unit can be given a com-
pact design.
[0013] Further advantages as well as advantageous

features of the strapping unit according to the invention
will appear from the following description and the de-
pendent claims.

[0014] The invention also relates to a method accord-
ing to claim 13 for forming a sealless joint in overlapping
portions at the ends of a loop of metal strap by means of
a strapping unit of the present invention.

BRIEF DESCRIPTION OF THE DRAWING
[0015] Withreference to the appended drawing, a spe-

cific description of preferred embodiments of the inven-
tion cited as examples follows below. In the drawings:

Fig 1 is a perspective view from above of a strap-
ping unit according to an embodiment of the
present invention,

Fig 2 shows the strapping unit of Fig 1 in a per-
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spective view from below,
Fig 3a shows the strapping unit of Figs 1 and 2 in
a planar view from below at a first stage in
an operating se- quence for forming a seal-
less joint in overlapping por- tions at the
ends of a loop of metal strap,
Fig 3b shows the strapping unit of Figs 1 and 2 in
a front view at said first stage,
Fig 3c shows the strapping unit of Figs 1 and 2 in
a sectional view according to the line A-A
in Fig 3b, as seen at said first stage,
Figs 4a-c  shows the strapping unit of Figs 1 and 2 at
a second stage in the operating sequence
and in views corre- sponding to the views
of Figs 3a-3c,
Figs 5a-c  shows the strapping unit of Figs 1 and 2 at
a third stage in the operating sequence and
in views corre- sponding to the views of Figs
3a-3c,
Figs 6a-c  shows the strapping unit of Figs 1 and 2 at
a fourth stage in the operating sequence
and in views corre- sponding to the views
of Figs 3a-3c,
Figs 7a-c  shows the strapping unit of Figs 1 and 2 at
a fifth stage in the operating sequence and
in views corre- sponding to the views of Figs
3a-3c, and
Fig 8 is a planar view of a sealless joint formed
in overlap- ping metal strap portions by
means of a strapping unit according to the
invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

[0016] Figs 1 and 2 show a strapping unit 1 according
to an embodiment of the present invention for forming a
sealless joint in overlapping portions at the ends of a loop
of metal strap. The strapping unit 1 is here illustrated
without a protective cover, which is to cover the central
part of the strapping unit in order to protect the mecha-
nisms included therein.

[0017] The strapping unit 1 comprises a housing 2. A
main punch holder 10 (see Fig 3c) is displaceably mount-
ed in the housing 2 and carries a number of main punch
members 11 a, 11 b. In the illustrated embodiment, two
main punch members 11 a, 11 b are detachably mounted
to the main punch holder 10 by means of fastening ele-
ments in the form of screws or the similar so as to enable
a replacement of the respective main punch member.
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The main punch members 11 a, 11 bare displaceable,
together which the main punch holder 10, to and fro be-
tween a retracted position (see Fig 3c) and an advanced
punching position (see Fig 5¢) by means of a first punch
actuator. In the illustrated embodiment, this punch actu-
ator comprises a piston rod 13 connected to a hydrauli-
cally or pneumatically actuated piston 14, which is dis-
placeably mounted in a first piston cavity 15 in the hous-
ing 2. This piston cavity 15 is divided by the piston 14
into an upper chamber 15a and a lower chamber 15b
(see Fig 4c). The respective chamber 15a, 15b is con-
nected to a pressure medium system (not shown) for
feeding pressure medium in the form of hydraulic oil or
compressed air to the chamber in order to control the
displacement of the piston 14 in the piston cavity 15. In
the illustrated embodiment, the main punch holder 10 is
connected to the piston rod 13 of first punch actuator
through a link mechanism 17, which is arranged to trans-
fer a linear movement of the piston rod 13 into a linear
movement of the main punch holder 10.

[0018] A cutting member 16 is mounted to the main
punch holder 10 so as to move together with the main
punch members 11 a, 11 b under the effect of the first
punch actuator.

[0019] A security punch holder 20 (see Fig 3c) is dis-
placeably mounted in the housing 2 and carries a security
punch member 21. The security punch member 21 is
detachably mounted to the security punch holder 20 by
means of a fastening element in the form of a screw or
the similar so as to enable a replacement of the security
punch member. In the illustrated embodiment, the secu-
rity punch member 21 is located between the two main
punch members 11 a, 11 b. The security punch member
21 is displaceable, together which the security punch
holder 20, to and fro between a retracted position (see
Fig 3c) and an advanced punching position (see Fig 6¢)
by means of a second punch actuator. In the illustrated
embodiment, this punch actuator comprises a piston rod
23 connectedto a hydraulically or pneumatically actuated
piston 24, which is displaceably mounted in a second
piston cavity 25 in the housing 2. This piston cavity 25 is
divided by the piston 24 into an upper chamber 25a and
a lower chamber 25b (see Fig 4c). The respective cham-
ber 25a, 25b is connected to a pressure medium system
(not shown) for feeding pressure medium in the form of
hydraulic oil or compressed air to the chamber in order
to control the displacement of the piston 24 in the piston
cavity 25.

[0020] The piston rods 13, 23 of the first and second
punch actuators are with advantage coaxially arranged
with one piston rod extending through the other piston
rod, as illustrated in Figs 3c-7c¢. In the illustrated embod-
iment, the piston rod 23 of the second punch actuator
extends through the piston 14 and the piston rod 13 of
the first punch actuator and through the main punch hold-
er 10.

[0021] Afirstmain die holder 30ais moveably mounted
in the housing 2 and carries a number of main die mem-
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bers 31 a, 31 b, which form a first main jaw 36a. A second
main die holder 30b is moveably mounted in the housing
2 and carries a number of main die members 31c, 31d,
which form a second main jaw 36b located opposite said
first main jaw 36a. In the illustrated embodiment, two
main die members are detachably mounted to the re-
spective main die holder 30a, 30b by means of fastening
elements in the form of screws or the similar so as to
enable areplacement of the respective main die member.
The main jaws 36a, 36b are moveable towards and away
from each other, together with the respective main die
holder 30a, 30b, between a retracted open position (see
Figs 7a and 7b) and an advanced active position (see
Figs 4a and 4b). In the active position, the main jaws 30a,
30b together form a supporting surface for a metal strap
3received in a passage 4 formed between the main jaws
30a, 30b and the main punch members 11 a, 11 b.
[0022] A first security die holder 40a is moveably
mounted in the housing 2 and carries a first security die
member 41 a, which forms a first auxiliary jaw 46a. A
second security die holder 40b is moveably mounted in
the housing 2 and carries a second security die member
41 b, which forms a second auxiliary jaw 46b located
opposite said first auxiliary jaw 46a. The respective se-
curity die member 41 a, 41 b is detachably mounted to
the associated security die holder 40a, 40b by means of
fastening elements in the form of screws or the similar
so as to enable a replacement of the respective security
die member. In the illustrated embodiment, the security
die member 41 a of the first security die holder 40a is
located between the two main die members 31a, 31 b of
the first main die holder 30a, and the security die member
41 b of the second security die holder 40b is located
between the two main die members 31c, 31d of the sec-
ond main die holder 30b. The first security die holder 40a
is received in a recess in the first main die holder 30a,
and the second security die holder 40b is received in a
recess in the second main die holder 30b. In the illustrat-
ed embodiment, the first main die holder 30a and the first
security die holder 40a are pivotally mounted to a com-
mon pivot shaft 9a, whereas the second main die holder
30b and the second security die holder 40b are pivotally
mounted to another common pivot shaft 9b.

[0023] The auxiliary jaws 46a, 46b are moveable to-
wards and away from each other, together with the re-
spective security die holder 40a, 40b, between a retract-
ed open position (see Figs 7a and 7b) and an advanced
active position (see Figs 6a and 6b). The auxiliary jaws
46a, 46b are also moveable in relation to the main jaws
36a, 36b so as to allow the auxiliary jaws 46a, 46b to
remain in or be moved to the active position when the
main jaws 36a, 36b are moved away from the active po-
sition after the cutting of mutually interlocking incisions
in overlapping portions at the ends of a loop of metal
strap received in the above-mentioned passage 4.
[0024] The first main jaw 36a and the first auxiliary jaw
46a are moveable between open position and active po-
sition and in relation to each other under the effect of a
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first die actuator 32a and a first link mechanism 37a,
whereas the second main jaw 36b and the second aux-
iliary jaw 46b are moveable between open position and
active position and in relation to each other under the
effect of the second die actuator 32b and a second link
mechanism 37b. In the illustrated embodiment, the re-
spective die actuator 32a, 32b comprises a piston rod
33a, 33b connected to a hydraulically or pneumatically
actuated piston (not shown), which is displaceably
mounted in a piston cavity (not shown) in the housing 2.
The respective piston cavity is divided by the associated
piston into an upper chamber and a lower chamber, the
respective chamber being connected to a pressure me-
dium system (not shown) for feeding pressure medium
in the form of hydraulic oil or compressed air to the cham-
ber in order to control the displacement of the piston in
the piston cavity. The piston rod 33a of the first die actu-
ator 32a is connected to the first main die holder 30a and
thefirst security die holder 40a through the first link mech-
anism 37a, which is arranged to transfer a linear move-
ment of the piston rod 33a into a pivotal movement of the
first main die holder 30a and the first security die holder
40a. The piston rod 33b of the second die actuator 32b
is connected to the second main die holder 30b and the
second security die holder 40b through the second link
mechanism 37b, which is arranged to transfer a linear
movement of the piston rod 33b into a pivotal movement
of the second main die holder 30b and the second secu-
rity die holder 40b.

[0025] A gripping element 50 is displaceably mounted
in the housing 2. This gripping element 50 is provided
with a gripping surface 51 (see Fig 6¢) on its underside
and the respective main jaw 36a, 36b is at its rear pro-
vided with a corresponding gripping surface 38 on its
upper side. The gripping element 50 is displaceable to
and fro between a retracted strap releasing position (see
Fig 6¢) and an advanced strap gripping position (see Fig
4c) by means of an actuator. In the illustrated embodi-
ment, this actuator comprises a piston rod 53 connected
to a hydraulically or pneumatically actuated piston 54,
which is displaceably mounted in a piston cavity 55 in
the housing 2. This piston cavity 55 is divided by the
piston 54 into an upper chamber 55a and a lower cham-
ber 55b (see Fig 6¢). The respective chamber 55a, 55b
is connected to a pressure medium system (not shown)
for feeding pressure medium in the form of hydraulic oil
or compressed air to the chamber in order to control the
displacement of the piston 54 in the piston cavity 55. The
gripping surface 51 of the gripping element 50 and the
gripping surface 38 of the respective main jaw 36a, 36b
are arranged to co-operate so as to grip a metal strap 3
extending between the gripping element 50 and the main
jaws 36a, 36b when the gripping element 50 is displaced
to the advanced strap gripping position with the main
jaws 36a, 36b located in the active position.

[0026] The gripping element 50 is provided with a
channel 56, through which a metal strap 3 is intended to
be fed into the above-mentioned passage 4. The cutting
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member 16 is arranged to slide against the gripping el-
ement 50 so that it will pass the outlet opening of the
channel 56, and thereby cut off a metal strap extending
through this outlet opening, when the main punch mem-
bers 11a, 11b are displaced to the punching position.
[0027] The housing 2 comprises a pneumatic or hy-
draulic block 5. The above-mentioned piston cavities and
the pressure medium channels leading to these piston
cavities are formed in this block 5.

[0028] The main punch members 11 a, 11 b and the
main die members 31 a, 31 b, 31 ¢, 31 d are arranged
to co-operate so as to cut mutually interlocking incisions
6 (see Fig 8) in overlapping portions at the ends of a loop
of metal strap 3 received in the passage 4, when the main
punch members 11 a, 11 b are displaced to the punching
position with the main jaws 36a, 36b located in the active
position. The security punch member 21 and the security
die members 41 a, 41 b are arranged to co-operate so
as to cut security incisions 7 (see Fig 8) in said overlap-
ping metal strap portions when the security punch mem-
ber 21 is displaced to the punching position with the aux-
iliary jaws 46a, 46b located in the active position. In the
illustrated example, each main punch member 11 a, 11
b is designed to form four incisions 6 and the security
punch member 21 is designed to form two security inci-
sions 7. The incisions 6 formed by the main punch mem-
bers 11 a, 11 b are configured to lock the overlapping
metal strap portions to each other in afirst direction under
the effect of a tensile force in the metal strap loop, where-
as the security incisions 7 formed by the security punch
21 are configured to lock the overlapping metal strap por-
tions to each other in a second direction opposite said
first direction.

[0029] The strapping unit 1 is intended to form part of
a strapping machine, which is to be used for securing a
loop of metal strap around an object or a bundle of ob-
jects. Such a strapping machine also comprises afeeding
unit for feeding a metal strap through the channel 56 of
the gripping element 50 and into the above-mentioned
passage 4 of the strapping unit 1, around an object 8 or
bundle of objects (see Fig 3c) and then back into the
passage 4.

[0030] An operating sequence for securing a loop of
metal strap around an object 8 with the aid of the above-
described strapping unit 1 will now be described with ref-
erence to Figs 3-7. The metal strap 3 and the object 8 to
be strapped are only illustrated in Fig 3c and are omitted
in the other figures.

[0031] In a first step (see Fig 3a-3c), a metal strap 3
is fed forwards by means of a feeding unit (not shown)
through the channel 56 of the gripping element 50, into
the passage 4, in a loop around the object 8, under the
gripping element 50 and then back into the passage 4.
Hereby, two mutually overlapping portions of the metal
strap 3 will be provided in the passage 4 between the
punch members 11a, 11b, 21 and the die members 313,
31b, 31c, 31d, 41a, 41 b. During this feeding, the main
jaws 36a, 36b and the auxiliary jaws 46a, 46b are in the
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active position or close to the active position and will
thereby prevent the metal strap from falling out of the
passage 4, whereas the punch members 11 a, 11 b, 21
and the gripping element 50 are in the retracted position.
When the feeding has been completed, the gripping el-
ement 50 is displaced to the strap gripping position (see
Fig 4c) so as to lock the end of the metal strap 3 to the
strapping unit 1 by clamping between the gripping sur-
face 51 of the gripping element 50 and the gripping sur-
faces 38 of the main jaws 36a, 36b. Thereafter the metal
strap 3 is pulled backwards by the feeding unit so as to
pull the metal strap 3 tightly around the object 8. A tension
is hereby developed in the metal strap loop. When the
tightening of the metal strap has been completed, the
main punch members 11a, 11b are displaced to the
punching position (see Fig 5¢) so as to press the over-
lapping metal strap portions against the main die mem-
bers 31a, 31b, 31c, 31d and thereby cut through these
metal strap portions for the formation of incisions 6 there-
in. At the same time, the cutting member 16 will be dis-
placed across the outlet opening of the channel 56 in the
gripping element 50 and cut off the part of the metal strap
extending through this outlet opening. During this dis-
placement of the main punch members 11a, 11 b and
the cutting member 16, the main jaws 36a, 36b are lo-
cated in the advanced active position, as illustrated in
Fig 5a, and the gripping element 50 is located in the grip-
ping position. In the next step (see Figs 6a-6¢), the grip-
ping element 50 and the main punch members 11a, 11b
are returned to the retracted position, whereupon the
main jaws 36a, 36b are moved a short distance away
from the active position, as illustrated in Fig 6a, so as to
make the main die members 31 a, 31 b, 31c, 31d loose
their locking engagement with the overlapping metal
strap portions and allow these metal strap portions to
slide longitudinally in relation to the main die members.
Said short distance may be in the order of a few millim-
eters. The overlapping metal strap portions at the ends
of the loop are now free to slide a short distance (about
1-2 millimeters) inrelation to each otherin the longitudinal
direction of the metal strap under the effect of the inherent
tension in the loop until the incisions 6 in the upper metal
strap portion engage firmly with the corresponding inci-
sions 6 in the lower metal strap portion. The overlapping
metal strap portions have now been joined to each other
by means of the mutually interlocking incisions 6. The
joint will tighten further if the metal strap loop is subjected
to increased tension. In the next step, the security punch
member 21 is displaced to the punching position (see
Fig 6¢) so as to press the overlapping metal strap portions
against the security die members 41 a, 41 b and thereby
cut through these metal strap portions for the formation
of security incisions 7 therein. During this displacement
of the security punch member 21, the auxiliary jaws 463,
46b are located in the advanced active position, as illus-
trated in Fig 6a. The security incisions 7 will prevent the
overlapping metal strap portions from sliding backwards
in relation to each other and will thereby secure a firm
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joint between the overlapping metal strap portions to-
gether with the previously formed incisions 6. Finally, the
security punch member 21 is returned to the retracted
position (see Fig 7c) and the main jaws 36a, 36b and
auxiliary jaws 46a, 46b are moved to the open position
(see Figs 7a and 7b) so as to release the metal strap
loop from the strapping unit 1. The jaws 36a, 36b, 463,
46b are then returned to the starting position (see Figs
3a and 3b) so as to allow a new length of metal strap to
be fed forward for the formation of a new loop of metal
strap around the object or around a new object.

[0032] The invention is of course not in any way re-
stricted to the embodiments described above. On the
contrary, many possibilities to modifications thereof will
be apparent to a person with ordinary skill in the art with-
out departing from the basic idea of the invention such
as defined in the appended claims.

Claims

1. A strapping unit for forming a sealless joint in over-
lapping portions at the ends of a loop of metal strap,
the strapping unit comprising:

- a housing (2),

-amain punch holder (10), which is displaceably
mounted in the housing (2) and which carries
one or more main punch members (11a, 11 b),
said one or more main punch members being
displaceable, together which the main punch
holder (10), to and fro between a retracted po-
sition and an advanced punching position,

- afirst main die holder (30a), which is moveably
mounted in the housing (2) and which carries
one or more main die members (31 a, 31 b) that
form a first main jaw (36a), and

- asecond main die holder (30b), which is move-
ably mounted in the housing (2) and which car-
ries one or more main die members (31c, 31d)
that form a second main jaw (36b) located op-
posite said first main jaw (36a),

wherein the main jaws (36a, 36b) are moveable
towards and away from each other, together with
the respective main die holder (30a, 30b), be-
tween a retracted open position and an ad-
vanced active position, the main jaws (36a, 36b)
in the active position together forming a support-
ing surface for a metal strap received in a pas-
sage (4) formed between the main jaws (36a,
36b) and said one or more main punch members
(11a, 11b), and wherein said main die members
(31a, 31b, 31c, 31d) and said one or more main
punch members (11 a, 11 b) are arranged to co-
operate so as to cut mutually interlocking inci-
sions in overlapping portions at the ends of a
loop of metal strap received in said passage (4),
when the respective main punch member (11 a,
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11 b) is displaced to the punching position with
the main jaws (36a, 36b) located in the active
position,

characterized in:

- that the strapping unit (1) further comprises:

» a security punch holder (20), which is dis-
placeably mounted in the housing (2) and
which carries a security punch member
(21), said security punch member being dis-
placeable, together which the security
punch holder (20), to and fro between a re-
tracted position and an advanced punching
position,

« a first security die holder (40a), which is
moveably mounted in the housing (2) and
which carries a first security die member (41
a) that forms a first auxiliary jaw (46a), and
» a second security die holder (40b), which
is moveably mounted in the housing (2) and
which carries a second security die member
(41 b) that forms a second auxiliary jaw
(46b) located opposite said first auxiliary
jaw (46a);

- that said auxiliary jaws (46a, 46b) are move-
able towards and away from each other, togeth-
er with the respective security die holder (40a,
40b), between a retracted open position and an
advanced active position;

- that the auxiliary jaws (46a, 46b) are moveable
in relation to the main jaws (36a, 36b) so as to
allow the auxiliary jaws (46a, 46b) to remain in
or be moved to the active position when the main
jaws (36a, 36b) are moved away from the active
position after the cutting of mutually interlocking
incisions in overlapping portions at the ends of
a loop of metal strap received in said passage
(4); and

- that said security die members (41, 41 b) and
said security punch member (21) are arranged
to co-operate so as to cut security incisions in
said overlapping metal strap portions when the
security punch member (21) is displaced to the
punching position with the auxiliary jaws (46a,
46b) located in the active position.

A strapping unit according to claim 1, characterized
in that the first main die holder (30a) and the first
security die holder (40a) are pivotally mounted to a
common pivot shaft (9a), and that the second main
die holder (30b) and the second security die holder
(40b) are pivotally mounted to another common pivot
shaft (9b).

A strapping unit according to claim 2, characterized
in that first security die holder (40a) is received in a
recess in the first main die holder (30a), and that the
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second security die holder (40b) is received in a re-
cess in the second main die holder (30b)

4. Astrapping unit according to any of claims 1-3, char-

acterized in:

- that the first main die holder (30a) carries two
main die members (31a, 31 b);

- that the second main die holder (30b) carries
two main die members (31 ¢, 31 d);

- that the first security die member (41 a) is lo-
cated between the two main die members (31a,
31 b) carried by the first main die holder (30a);
- that the second security die member (41 b) is
located between the two main die members
(31c, 31d) carried by the second main die holder
(30b);

- that the main punch holder (10) carries two
main punch members (11a, 11 b); and

- that the security punch member (21) is located
between the two main punch members (11a,
11b).

5. Astrapping unit according to any of claims 1-4, char-

acterized in:
- that the strapping unit (1) comprises:

« a first die actuator (32a),

« afirstlink mechanism (37a), through which
the first main die holder (30a) and the first
security die holder (40a) are connected to
the first die actuator (32a),

+ a second die actuator (32b), and

+ a second link mechanism (37b), through
which the second main die holder (30b) and
the second security die holder (40b) are
connected to the second die actuator (32b);

- that the first main jaw (36a) and the first aux-
iliary jaw (46a) are moveable between open po-
sition and active position and in relation to each
other under the effect of the first die actuator
(32a) and the first link mechanism (37a); and

- that the second main jaw (36b) and the second
auxiliary jaw (46b) are moveable between open
position and active position and in relation to
each other under the effect of the second die
actuator (32b) and the second link mechanism
(37b).

A strapping unit according to claim 5, characterized
in that the respective die actuator (32a, 32b) com-
prises a hydraulically or pneumatically actuated pis-
ton displaceably mounted in a piston cavity in the
housing (2).

A strapping unit according to any of claims 1-6, char-
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acterized in:

- that the main punch holder (10) is displaceable
by means of a first punch actuator, which com-
prises a piston rod (13) connected to a hydrau-
lically or pneumatically actuated piston (14);

- that the security punch holder (20) is displace-
able by means of a second punch actuator,
which comprises a piston rod (23) connected to
a hydraulically or pneumatically actuated piston
(24); and

- that the piston rods (13, 23) of said first and
second punch actuators are coaxially arranged
with one piston rod (23) extending through the
other piston rod (13).

A strapping unit according to claim 7, characterized
in that the piston rod (23) of the second punch ac-
tuator extends through the piston rod (13) of the first
punch actuator.

A strapping unit according to claim 8, characterized
in:

- that the piston (14) of the first punch actuator
is displaceably mounted in a first piston cavity
(15) in the housing (2);

- that the piston (24) of the second punch actu-
ator is displaceably mounted in a second piston
cavity (25) in the housing (2) located above said
first piston cavity (15).

10. Astrapping unitaccording to any of claims 1-9, char-

acterized in:

- that the strapping unit (1) comprises a gripping
element (50), which is displaceably mounted in
the housing (2), the gripping element (50) being
displaceable to and fro between a retracted
strap releasing position and an advanced strap
gripping position;

- that the gripping element (50) is provided with
a gripping surface (51) on its underside;

- that the respective main jaw (36a, 36b) at its
rear end is provided with a gripping surface (38)
on its upper side; and

- that the gripping surface (51) of the gripping
element and the gripping surface (38) of the re-
spective main jaw are arranged to co-operate
so as to grip a metal strap extending between
the gripping element (50) and the main jaws
(36a, 36b) when the gripping element is dis-
placed to the advanced strap gripping position
with the main jaws located in the active position.

11. A strapping unit according to claim 10, character-

ized in that the gripping element (50) is displaceable
by means of an actuator which comprises a hydrau-
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12.

13.

lically or pneumatically actuated piston (54) mounted
in a piston cavity (55) in the housing (2).

A strapping unit according to any of claims 6, 9 or
11, characterized in that the housing (2) comprises
a pneumatic or hydraulic block (5), the respective
piston cavity and pressure medium channels leading
to the respective piston cavity being formed in this
block.

A method for forming a sealless joint in overlapping
portions at the ends of a loop of metal strap by means
of astrapping unit (1) according to any of claims 1-12,
the method comprising the following consecutive
steps:

- feeding of a metal strap (3) into the passage
(4) formed between the main jaws (36a, 36b)
and the main punch members (11a, 11b) so as
to form a tensioned loop of metal strap with mu-
tually overlapping metal strap portions received
between the main die members (31a, 31b, 31c,
31d) of the main jaws (36a, 36b) and the main
punch members (11 a, 11 b);

- displacement of the main punch members
(11a, 11 b) to the punching position with the main
jaws (36a, 36b) located in the active position so
as to cut mutually interlocking incisions (6) in
said overlapping metal strap portions by co-op-
eration between the main punch members (11a,
11 b) and the main die members (31a, 31b, 31c,
31d);

- withdrawal of the main punch members (11a,
11 b) from the punching position and movement
of the main jaws (36a, 36b) away from the active
position so as to release the overlapping metal
strap portions from the main die members (31a,
31 b, 31c, 31d) and allow them to slide axially
in relation to each other under the effect of the
inherenttensionin the loop, thereby allowing the
incisions (6) in said overlapping metal strap por-
tions to interlock with each other; and

- displacement of the security punch member
(21) to the punching position with the auxiliary
jaws (46a, 46b) located in the active position so
as to cut security incisions (7) in the overlapping
metal strap portions by co-operation between
the security punch member (21) and the security
die members (41 a, 41 b).

Patentanspriiche

1.

Umreifungseinheit zum Ausbilden einer
verschluBlosen Verbindung in Gberlappenden Ab-
schnitten an den Enden einer Metallbandschleife,
die Umreifungseinheit umfassend:
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- ein Gehause (2),

- einen Hauptstanzenhalter (10), der verschieb-
bar in dem Gehause (2) angebracht ist und ein
oder mehr Hauptstanzenglieder (11a, 11b)
tragt, wobei die ein oder mehr Hauptstanzen-
glieder zusammen mit dem Hauptstanzenhalter
(10) zwischen einer eingezogenen Position und
einer ausgefahrenen Stanzposition hin und her
verschiebbar sind,

- einen ersten Hauptstempeltrager (30a), der
beweglich in dem Geh&use (2) angebracht ist
und ein oder mehr Hauptstempelglieder (31a,
31b) tragt, die eine erste Hauptbacke (36a) aus-
bilden, und

- einen zweiten Hauptstempelhalter (30b), der
beweglich in dem Gehause (2) angebracht ist
und ein oder mehr Hauptstempelglieder (31c,
31d) tragt, die eine zweite Hauptbacke (36b)
ausbilden, welche der ersten Hauptbacke (36a)
gegenuberliegt,

wobei die Hauptbacken (36a, 36b) zusammen
mit dem jeweiligen Hauptstempelhalter (30a,
30b) zwischen einer eingezogenen offenen Po-
sition und einer ausgefahrenen Wirkposition zu-
einander hin und voneinander weg beweglich
sind, wobei die Hauptbacken (36a, 36b) in der
Wirkposition zusammen eine Stiitzflache fir ein
Metallband ausbilden, das in einem Durchgang
(4) aufgenommen ist, welcher zwischen den
Hauptbacken (36a, 36b) und dem einen oder
mehr Hauptstanzengliedern (11a, 11b) ausge-
bildet ist, und

wobei die Hauptstempelglieder (31a, 31b, 31c,
31d) und die ein oder mehr Hauptstanzenglieder
(11a, 11b) zum Zusammenwirken zum Schnei-
den von ineinandergreifenden Einschnitten in
Uberlappenden Abschnitten an den Enden einer
Metallbandschleife angeordnet sind, die in dem
Durchgang (4) aufgenommen ist, wenn das je-
weilige Hauptstanzenglied (11a, 11b), mit den
Hauptbakken (36a, 36b) in der Wirkposition, in
die Stanzposition verschoben wird,

dadurch gekennzeichnet,

dass die Umreifungseinheit (1) ferner Folgen-
des umfasst:

- einen Sicherheitsstanzenhalter (20), der ver-
schiebbar in dem Gehduse (2) angebracht ist
und ein Sicherheitsstanzenglied (21) tragt, wo-
bei das Sicherheitsstanzenglied zusammen mit
dem Sicherheitsstanzenhalter (20) zwischen ei-
ner eingezogenen Position und einer ausgefah-
renen Stanzposition hin und her verschiebbar
ist,

- einen ersten Sicherheitsstempeltréager (40a),
der beweglich in dem Gehause (2) angebracht
ist und ein erstes Sicherheitsstempelglied (41a)
tragt, das eine erste Hilfsbacke (46a) ausbildet,
und
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- einen zweiten Sicherheitsstempeltrager (40b),
der beweglich in dem Gehause (2) angebracht
ist und ein zweites Sicherheitsstempelglied (41
b) trégt, das eine zweite Hilfsbacke (46b) aus-
bildet, welche der ersten Hilfsbacke (46a) ge-
gentberliegt;

dass die Hilfsbacken (46a, 46b) zusammen mit
dem jeweiligen Hilfsstempelhalter (40a, 40b)
zwischen einer eingezogenen offenen Position
und einer ausgefahrenen Wirkposition zueinan-
der hin und voneinander weg beweglich sind;
dass die Hilfsbacken (46a, 46b) bezuglich der
Hauptbacken (36a, 36b) beweglich sind, um zu
ermdglichen, dass die Hilfsbacken (46a, 46b) in
der Wirkposition verbleiben oder dorthin bewegt
sind, wenn die Hauptbacken (36a, 36b) nach
dem Schneiden von ineinandergreifenden Ein-
schnitten in berlappenden Abschnitten an den
Enden einer Metallbandschleife, die in dem
Durchgang (4) aufgenommen ist, aus der Wirk-
position weg bewegt werden; und

dass die Sicherheitsstempelglieder (41a, 41 b)
und das Sicherheitsstanzenglied (21) zum Zu-
sammenwirken zum Schneiden von Sicher-
heitseinschnitten in Gberlappenden Metallband-
abschnitten angeordnet sind, wenn das Sicher-
heitsstanzenglied (21), mit den Hilfsbacken
(46a, 46b) in der Wirkposition, in die Stanzposi-
tion verschoben wird.

Umreifungseinheit nach Anspruch 1, dadurch ge-
kennzeichnet, dass der erste Hauptstempelhalter
(30a) und der erste Sicherheitsstempelhalter (40a)
schwenkbar an einem gemeinsamen Drehzapfen
(9a) angebracht sind, und dass der zweite Haupt-
stempelhalter (30b) und der zweite Sicherheitsstem-
pelhalter (40b) schwenkbar an einem anderen ge-
meinsamen Drehzapfen (9b) angebracht sind.

Umreifungseinheit nach Anspruch 2, dadurch ge-
kennzeichnet, dass der erste Sicherheitsstempel-
halter (40a) in einer Aussparung in dem ersten
Hauptstempelhalter (30a) aufgenommen ist, und
dass der zweite Sicherheitsstempelhalter (40b) in ei-
ner Aussparung in dem zweiten Hauptstempelhalter
(30b) aufgenommen ist.

Umreifungseinheit nach einem der Anspriiche 1 bis
3, dadurch gekennzeichnet,

- dass der erste Hauptstempelhalter (30a) zwei
Hauptstempelglieder (31 a, 31 b) tragt;

- dass der zweite Hauptstempelhalter (30b)
zwei Hauptstempelglieder (31 ¢, 31 d) tragt;

- dass sich das erste Sicherheitsstempelglied
(41a) zwischen den zwei Hauptstempelgliedern
(31a, 31b) befindet, die von dem ersten Haupt-
stempelhalter (30a) getragen sind;
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- dass sich das zweite Sicherheitsstempelglied
(41 b) zwischen den zwei Hauptstempelgliedern
(31c, 31d) befindet, die von dem zweiten Haupt-
stempelhalter (30b) getragen sind;

- dass der Hauptstanzenhalter (10) zwei Haupt-
stanzenglieder (11a, 11b) tragt; und

- dass sich das Sicherheitsstanzenglied (21)
zwischen den zwei Hauptstanzengliedern (11a,
11b) befindet.

5. Umreifungseinheit nach einem der Anspriiche 1 bis

4, dadurch gekennzeichnet, dass die Umreifungs-
einheit (1) Folgendes umfasst:

- ein erstes Stempelstellglied (32a),

- einen ersten Verbindungsmechanismus (37a),
Uber den der erste Hauptstempelhalter (30a)
und der erste Sicherheitsstempelhalter (40a) mit
dem ersten Stempelstellglied (32a) verbunden
sind,

- ein zweites Stempelsteliglied (32b) und

- einen zweiten Verbindungsmechanismus
(37b), uber den der zweite Hauptstempelhalter
(30b) und der zweite Sicherheitsstempelhalter
(40b) mit dem zweiten Stempelsteliglied (32b)
verbunden sind;

dass die erste Hauptbacke (36a) und die erste
Hilfsbacke (46a) zwischen offener Position und
Wirkposition und in Bezug zueinander unter der
Einwirkung des ersten Stempelstellglieds (32a)
und des ersten Verbindungsmechanismus
(37a) beweglich sind; und

dass die zweite Hauptbacke (36b) und die zwei-
te Hilfsbacke (46b) zwischen offener Position
und Wirkposition und in Bezug zueinander unter
der Einwirkung des zweiten Stempelstellglieds
(32b) und des zweiten Verbindungsmechanis-
mus (37b) beweglich sind.

6. Umreifungseinheit nach Anspruch 5, dadurch ge-

kennzeichnet, dass das jeweilige Stempelstellglied
(32a, 32b) einen hydraulisch oder pneumatisch be-
tatigten Kolben umfasst, der verschiebbar in einem
Kolbenhohlraum in dem Geh&ause (2) angebracht ist.

Umreifungseinheit nach einem der Anspriiche 1 bis
6, dadurch gekennzeichnet,

- dass der Hauptstanzenhalter (10) mithilfe ei-
nes ersten Stanzenstellglieds verschiebbar ist,
das eine Kolbenstange (13) umfasst, welche mit
einem hydraulisch oder pneumatisch betatigten
Kolben (14) verbunden ist;

- dass der Sicherheitsstanzenhalter (20) mithil-
fe eines zweiten Stanzenstellglieds verschieb-
bar ist, das eine Kolbenstange (23) umfasst,
welche mit einem hydraulisch oder pneumatisch
betatigten Kolben (24) verbunden ist; und

10

15

20

25

30

35

40

45

50

55

10

8.

10.

11.

12.

- dass die Kolbenstangen (13, 23) des ersten
und zweiten Stanzenstellglieds koaxial ange-
ordnet sind, wobei eine Kolbenstange (23)
durch die andere Kolbenstange (13) verlauft.

Umreifungseinheit nach Anspruch 7, dadurch ge-
kennzeichnet, dass die Kolbenstange (23) des
zweiten Stanzenstellglieds durch die Kolbenstange
(13) des ersten Stanzenstellglieds verlauft.

Umreifungseinheit nach Anspruch 8, dadurch ge-
kennzeichnet,

- dass der Kolben (14) des ersten Stanzenstell-
glieds verschiebbarin einem ersten Kolbenhohl-
raum (15) in dem Gehéause (2) angebracht ist;
- dass der Kolben (24) des zweiten Stanzen-
stellglieds verschiebbar in einem zweiten Kol-
benhohlraum (25) in dem Gehause (2) ange-
brachtist, der sich tiber dem ersten Kolbenhohl-
raum (15) befindet.

Umreifungseinheit nach einem der Anspriiche 1 bis
9, dadurch gekennzeichnet,

- dass die Umreifungseinheit (1) ein Greifele-
ment (50) umfasst, das verschiebbarin dem Ge-
hduse (2) angebracht ist, wobei das Greifele-
ment (50) zwischen einer eingezogenen Band-
freigabeposition und einer ausgefahrenen
Bandgreifposition hin und her verschiebbar ist;
- dass das Greifelement (50) auf seiner Unter-
seite mit einer Greiffliche (51) versehen ist;

- dass die jeweilige Hauptbacke (36a, 36b) an
ihrem hinteren Ende auf ihrer Oberseite mit ei-
ner Greifflache (38) versehen ist; und

- dass die Greifflache (51) des Greifelements
und die Greifflache (38) der jeweiligen Haupt-
backe zum Zusammenwirken zum Greifen ei-
nes Metallbandes angeordnet sind, das zwi-
schen dem Greifelement (50) und den Haupt-
backen (36a, 36b) verlauft, wenn das Greifele-
ment, mit den Hauptbacken (36a, 36b) in der
Wirkposition, in die ausgefahrene Bandgreifpo-
sition verschoben wird.

Umreifungseinheit nach Anspruch 10, dadurch ge-
kennzeichnet, dass das Greifelement (50) mithilfe
eines Stellglieds verschiebbar ist, das einen hydrau-
lisch oder pneumatisch betéatigten Kolben (54) um-
fasst, welcher in einem Kolbenhohlraum (55) in dem
Gehause (2) angebracht ist.

Umreifungseinheit nach einem der Anspriiche 6, 9
oder 11, dadurch gekennzeichnet, dass das Ge-
hause (2) einen pneumatischen oder hydraulischen
Block (5) umfasst, wobei der jeweilige Kolbenhohl-
raum und Druckmittelkanéale zu dem jeweiligen Kol-
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benhohlraum fihren, der in diesem Block ausgebil-
det ist.

Verfahren zum Ausbilden einer verschluBlosen Ver-
bindung in Uberlappenden Abschnitten an den En-
den einer Metallbandschleife mithilfe einer Umrei-
fungseinheit (1) gemaR einem der Anspriiche 1 bis
12, wobei das Verfahren die folgenden aufeinander-
folgenden Schritte umfasst:

- Zufuihren eines Metallbandes (3) in den Durch-
gang (4), der zwischen den Hauptbacken (36a,
36b) und den Hauptstanzengliedern (11a, 11b)
ausgebildet ist, zum Ausbilden einer gespann-
ten Metallbandschleife mit einander Uberlap-
penden Metallbandabschnitten, die zwischen
den Hauptstempelgliedern (31a, 31b, 31c, 31d)
der Hauptbacken (36a, 36b) und den Haupts-
tanzengliedern (11a, 11b) aufgenommen sind;
- Verschieben der Hauptstanzenglieder (11a,
11b) in die Stanzposition mit den Hauptbacken
(36a, 36b) in der Wirkposition zum Schneiden
von ineinandergreifenden Einschnitten (6) in die
Uberlappenden Metallbandabschnitte durch Zu-
sammenwirkung zwischen den Hauptstanzen-
gliedern (11a, 11b) und den Hauptstempelglie-
dern (31a, 31b, 31c, 31d);

- Zurtckziehen der Hauptstanzenglieder (11a,
11b) aus der Stanzposition und Bewegen der
Hauptbacken (36a, 36b) weg aus der Wirkposi-
tion zum Freigeben der Uberlappenden Metall-
bandabschnitte aus den Hauptstempelgliedern
(31a, 31b, 31c, 31d) und zum Ermdglichen, dass
sie in Bezug zueinander unter der Einwirkung
der Eigenspannung der Schleife axial gleiten,
wodurch ermdglicht wird, dass die Einschnitte
(6) in den Uberlappenden Metallbandabschnit-
ten ineinandergreifen; und

- Verschieben der Sicherheitsstanzenglieder
(21) in die Stanzposition mit den Hilfsbacken
(46a, 46b) in der Wirkposition zum Schneiden
von Sicherheitseinschnitten (7) in die Gberlap-
penden Metallbandabschnitte durch Zusam-
menwirkung zwischen dem Sicherheitsstanzen-
glied (21) und den Sicherheitsstempelgliedern
(41a, 41 b).

Revendications

Unité de cerclage pour former un joint sans fermoir
dans des parties qui se chevauchent aux extrémités
d’une boucle de bande métallique, I'unité de cercla-
ge comportant :

- un logement (2),
- un support de perforateur principal (10), qui est
monté de maniére déplacable dans le logement
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(2) et qui porte un ou plusieurs éléments du per-
forateur principal (11a, 11b), les dits un ou plu-
sieurs éléments du perforateur principal étant
déplacables, avec le support de perforateur
principal (10), en avant et en arriére entre une
position rétractée et une position avancée de
perforation,

- un premier support de matrice principale (30a)
qui est monté de maniere mobile dans le loge-
ment (2) et qui porte un ou plusieurs éléments
de la matrice principale (31a, 31b) qui forment
une premiére machoire principale (36a), et

- un deuxieme support de matrice principale
(30b), qui est monté de maniére mobile dans le
logement (2) et qui porte un ou plusieurs élé-
ments de la matrice principale (31c, 31d) qui for-
ment une deuxi€me méachoire principale (36b)
située en face de ladite premiére machoire prin-
cipale (36a),

- ou les machoires principales (36a, 36b) sont
mobiles vers et éloignées I'une de l'autre, en-
semble avec le support respectif de la matrice
principale (30a, 30b) entre une position rétrac-
tée ouverte et une position avancée active, les
machoires principales (36a, 36b) dans la posi-
tion active formant ensemble une surface de
soutien pour une bande métallique regue dans
un passage (4) formé entre les machoires prin-
cipales (36a, 36b) et lesdits un ou plusieurs élé-
ments du perforateur principal (11a, 11b), et

- ou lesdits éléments de la matrice principale
(31a, 31b, 31c, 31d) et lesdits un ou plusieurs
éléments du perforateur principal (11a, 11b)
sont placés pour coopérer de fagon a découper
des incisions mutuellement emboitables dans
des parties chevauchantes aux extrémités
d’'une boucle de bande métallique regue dans
ledit passage (4), quand 'élément respectif de
perforateur principal (11a, 11b) est déplacé en
position de perforation avec les machoires prin-
cipales (36a, 36b) en position active,
caractérisée en ce que

- l'unité de cerclage (1) comprend en outre :

- un support de sécurité du perforateur (20) qui
est monté de maniére mobile dans le logement
(2) et qui porte un élément de sécurité du per-
forateur (21), ledit élément de sécurité du per-
forateur étant mobile, avec le support de sécu-
rité du perforateur (20), vers I'avant et vers l'ar-
riere entre une position rétractée et une position
avancée de perforation,

- un premier support de sécurité de la matrice
(40a) qui est monté de maniere mobile dans le
logement (2) et qui porte un premier élément de
sécurité de lamatrice (41a) formant une premie-
re machoire auxiliaire (46a), et

- un deuxiéme support de sécurité de la matrice
(40b) qui est monté de maniere mobile dans le
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logement (2) et qui porte un deuxieéme élément
de sécurité de la matrice (41b) formant une
deuxieme machoire auxiliaire (46a) située a
'opposé de ladite premiére méachoire auxiliaire
(46a),

- en ce que les dites machoires auxiliaires (46a,
46b) sont mobiles vers et a I'écart 'une de
l'autre, avec le support respectif de sécurité de
la matrice (40a, 40b) entre une position rétractée
ouverte et une position avancée active,

- en ce que les machoires auxiliaires (46a, 46b)
sont mobiles par rapport aux machoires princi-
pales (36a, 36b) de facon a permettre aux ma-
choires auxiliaires (46a, 46b) de rester dans ou
bien d’étre placée dans la position active quand
les machoires principales (36a, 36b) sont écar-
tées de la position active aprés le découpage
des incisions mutuellement emboitables dans
des parties chevauchantes aux extrémités
d'une boucle de bande métallique regue dans
ledit passage (4), et

- en ce que lesdits éléments de sécurité de la
matrice (41a, 41b) et ledit élément de sécurité
du perforateur (21) sont placés pour coopérer
afin de découper des incisions de sécurité dans
lesdites parties qui se chevauchent de la bande
métallique quand I'élément de sécurité du per-
forateur (21) est déplacé en position de perfo-
ration avec les machoires (46a, 46b) disposées
en position active.

Unité de cerclage selon la revendication 1, caracté-
risée en ce que le premier support principal de la
matrice (30a) et le premier support de sécurité de la
matrice (40a) sont montés de maniére pivotante sur
un axe de pivotcommun (9a), eten ce que le deuxié-
me support principal de la matrice (30b) et le deuxié-
me support de sécurité de la matrice (40b) sont mon-
tés de maniere pivotante sur un autre axe commun
de pivot (9b).

Unité de cerclage selon la revendication 2, caracté-
risée en ce que le premier support de sécurité (40a)
de la matrice est regu dans un retrait dans le premier
support principal de la matrice (30a), et en ce que
le deuxiéme support de sécurité de la matrice (40b)
est regu dans un retrait dans le deuxiéme support
principal de la matrice (30b).

Unité de cerclage selon 'une quelconque des reven-
dications 1 a 3, caractérisée en ce que :

- le premier support principal de la matrice (30a)
porte deux éléments principaux de la matrice
(31a, 31b),

- le deuxiéme support principal de la matrice
(30b) porte deux éléments principaux de la ma-
trice (31c, 31d),
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- le premier élément de sécurité (41a) de la ma-
trice est situé entre les deux éléments principaux
de la matrice (31a, 31b) portés par le premier
support principal de la matrice (30a),

- le deuxiéme élément de sécurité de la matrice
(41b) est situé entre les deux éléments princi-
paux de la matrice (31c, 31d) portés par le
deuxiéme support principal de la matrice (30b),
- le support principal du perforateur (10) porte
deux éléments principaux du perforateur (11a,
11b), et

- I'élément de sécurité du perforateur (21) est
situé entre les deux éléments principaux du per-
forateur (11a, 11b).

5. Unité de cerclage selon I'une quelconque des reven-

dications 1 a 4, caractérisée en ce que :

- I'unité de cerclage (1) comporte :

- un premier actionneur de la matrice (32a),

- un premier mécanisme connecteur (37a), a tra-
vers lequel le premier support principal de la ma-
trice (30a) et le premier support de sécurité de
la matrice (40a) sont connectés au premier ac-
tionneur de la matrice (32a),

- un deuxieme actionneur de la matrice (32b), et
- un deuxiéme mécanisme connecteur (37b) a
travers lequel le deuxiéme support principal de
la matrice (30b) et le deuxiéme support de sé-
curité de la matrice (40b) sont connectés au
deuxiéme actionneur de la matrice (32b),

- en ce que la premiére machoire principale
(36a) et la premiére machoire auxiliaire (46a)
sont mobiles entre une position ouverte et une
position active et 'une par rapport a I'autre sous
I'effet du premier actionneur de la matrice (32a)
et du premier mécanisme connecteur (37a), et
- en ce que la deuxiéeme machoire principale
(36b) et la deuxiéme machoire auxiliaire (46b)
sont mobiles entre une position ouverte et une
position active et sont I'une par rapport a I'autre
sous I'effet du deuxiéme actionneur de la matri-
ce (32b) et du deuxiéme mécanisme connecteur
(37b).

Unité de cerclage selon la revendication 5, caracté-
risée en ce que I'actionneur respectif de la matrice
(32a, 32b) comporte un piston a activation hydrau-
lique ou pneumatique monté de maniére a pouvoir
se déplacer dans une cavité du piston dans le loge-
ment (2).

Unité de cerclage selon 'une quelconque des reven-
dications 1 a 6, caractérisée en ce que :

- le premier support principal du perforateur (10)
est déplagable au moyen d’'un premier action-
neur du perforateur, qui comporte une tige de
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piston (13) connectée a un piston a activation
hydraulique ou pneumatique (14),

-en ce que le support de sécurité du perforateur
(20) est déplacable au moyen d’un deuxiéme
actionneur du perforateur, qui comporte une tige
de piston (23) connectée a un piston a activation
hydraulique ou pneumatique (24), et

- en ce que les tiges de piston (13, 23) desdits
premier et deuxiémes actionneurs du perfora-
teur sont placées de maniére coaxiale avec une
tige piston (23) s’étendant a travers l'autre tige
de piston (13).

Unité de cerclage selon la revendication 7, caracté-
risée en ce que la tige de piston (23) du deuxieme
actionneur du perforateur s’étend a travers la tige de
piston (13) du premier actionneur du perforateur.

Unité de cerclage selon la revendication 8, caracté-
risée en ce que :

- le piston (14) du premier actionneur du perfo-
rateur est monté de maniére a pouvoir se dé-
placer dans une premiére cavité de piston (15)
dans le logement (2),

- en ce que le piston (24) du deuxi€éme action-
neur du perforateur est monté de maniére a pou-
voir se déplacer dans une deuxiéme cavité de
piston (25) dans le logement (2) située au-des-
sus de ladite premiére cavité de piston (15).

10. Unité de cerclage selon 'une quelconque des reven-

dications 1 a 9, caractérisée en ce que :

- 'unité de cerclage (1) comporte un élément
d’adhérisation (50) qui est monté de maniéere a
pouvoir se déplacer dans le logement (2), I'élé-
ment d’adhérisation (50) étant déplagable
d’avant en arriére entre une position rétractée
de libération de la bande et une position avan-
cée d’adhérisation de la bande,

- en ce que |'élément d’adhérisation (50) est
pourvu d'une surface d’adhérisation (51) surson
c6té inférieur,

- en ce que la machoire principale respective
(36a, 36b) est pourvue a son extrémité arriére
d'une surface d’adhérisation (38) sur son cbté
supérieur, et

- en ce que la surface d’adhérisation (51) de
I'élément d’adhérisation et la surface d’adhéri-
sation (38) de la machoire principale respective
sont placées de maniére a coopérer de fagon a
agripper une bande métallique s’étendant entre
I'élément d’adhérisation (50) et les machoires
principales (36a, 36b) quand I'élément d’adhé-
risation est déplacé dans la position avancée
d’adhérisation de la bande avec les machoires
principales placées en position active.
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Unité de cerclage selon la revendication 10, carac-
térisée en ce que I'élément d’adhérisation (50) est
déplagable au moyen d’'un actionneur qui comporte
un piston (54) activé hydrauliquement ou de maniére
pneumatique monté dans une cavité de piston (55)
dans le logement (2).

Unité de cerclage selon I'une quelconque des reven-
dications 6, 9 ou 11, caractérisée en ce que le lo-
gement (2) comprend un bloc pneumatique ou hy-
draulique (5), la cavité de piston respective et les
canaux médians de pression menant a la cavité de
piston respective étant formés dans ce bloc.

Méthode pour former un joint sans fermoir dans des
parties qui se chevauchent aux extrémités d’'une
boucle de bande métallique au moyen d’une unité
de cerclage (1) selon 'une quelconque des reven-
dications 1 a 12, la méthode comportant les étapes
suivantes consécutives :

- alimentation d’'une bande métallique (3) dans
le passage (4) formé entre les méachoires prin-
cipales (36a, 36b) et les éléments principaux du
perforateur (11a, 11b) de fagon a former une
boucle sous tension de labande métallique avec
des parties qui se chevauchent mutuellement
de la bande métallique regues entres les élé-
ments principaux de la matrice (31a, 31b, 31c,
31d) des machoires principales (36a, 36b) etles
éléments principaux du perforateur (11a, 11b),
- déplacement des éléments principaux du per-
forateur (11a, 11b) en position de perforation
avec les machoires principales (36a, 36b) si-
tuées en position active de fagon a couper des
incisions mutuellement emboitables (6) dans
lesdites parties chevauchantes de la bande mé-
tallique par coopération entre les éléments prin-
cipaux du perforateur (11a, 11b) etles éléments
principaux de la matrice (31a, 31b, 31c, 31d),
- retrait des éléments principaux du perforateur
(11a, 11b) de la position de perforation et mou-
vement des machoires principales (36a, 36b) en
éloignement de la position active de fagon a li-
bérer les parties qui se chevauchentde la bande
métallique des éléments principaux de la matri-
ce (31a, 31b, 31c, 31d) et leur permettre de glis-
ser axialement I'un par rapport a l'autre sous
I'effet de la tension inhérente a la boucle, per-
mettant ainsi aux incisions (6) dans lesdites par-
ties qui se chevauchent de la bande métallique
de s’emboiter les unes avec les autres, et

- déplacement de I'élément de sécurité du per-
forateur (21) en position de perforation avec les
machoires auxiliaires (46a, 46b) situées en po-
sition active de fagon a couper les incisions de
sécurité (7) dans les parties qui se chevauchent
de la bande métallique par coopération entre
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I'élément de sécurité du perforateur (21) et les
éléments de sécurité de la matrice (41a, 41b).
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