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(57) A linear stapling machine (10) provided with a
stapling fork (21) rotating around a first axis (13) and a
die (15) counter-rotating around a second axis (13’) that
are arranged so that the branches (26) of a wire staple
(25) that is carried by the stapling fork (21) can be forced
through a product part (16) running through the rotary
stapler (10) and be formed against the die (15), as well
as that a first guide means (37) is arranged to turn the
stapling fork by 90° during its motion to as well as during
its motion from a staple pick-up zone (31) in relation to

a stapling zone (32) so that the orientation of the stapling
fork is parallel to the first axis (13) in the staple pick-up
zone (31), but that the stapling fork is perpendicular to
the first axis (13) in the stapling zone (32), so that the
wire staple upon stapling through the product part (16)
is parallel to the direction of motion of the product part,
wherein at least one second stapling fork (21’) rotating
around the first axis (13) and training the first stapling
fork (21) is arranged to roll off against a corresponding
second die (15’) counter-rotating around the second axis
(13).
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Description
Technical Field

[0001] The present invention relates to the area of ro-
tary staplers intended for stapling printed matter, e.g.,
newspapers and brochures, the pages of which come
from a printing press on a double-sided printed running
paper web. Each double-sided printed paper web is col-
lected and synchronised to each other, whereupon the
collected paper webs define continuous product parts
that after stapling are cut off into finished products. Al-
ternatively, the collected paper webs are cut off into prod-
uct units, which after that are led into the rotary stapler
and there are stapled together into finished products.

Background of the Invention

[0002] From the printing presses, one or more paper
webs run, usually in so-called broadsheet format, at a
constant speed on each other, which paper webs togeth-
er form a continuous row of product parts in the form of
printed matter. The paper webs with the product parts
run past a rotary stapler that staples together the paper
webs, the paper webs after that being cut off halfway
between the stapling points and forming separate prod-
ucts. In doing so, the products constitute finished printed
matter after folding has been effected along the staplings.
[0003] The paper webs in broadsheet format will be
folded only once along the web. Usually, these products
will not become stapled at all since the wire staples have
to be inserted in the longitudinal direction. However, so-
called tabloid products are folded twice- First along the
web, at the same time as the web becomes cut length-
wise, and next transverse to the direction of motion.
Thereby, the wire staples have to be inserted transverse
to the web in the second folding line. The stapling can
be effected before as well as after the paper web has
been cut off transverse to the direction of motion, by
means of a web-breaking roller. This technique of sta-
pling tabloids in the fold is well-known since before.
[0004] Smaller products, so-called quarter-folded
products, are folded three times. After a tabloid product
has been produced by two foldings, it has to be folded a
third time along the direction of motion again. Therefore,
the stapling in the third folding line has also to be carried
out along the direction of motion, These products will
usually be stapled outside the folding machine on a so-
called saddle stapler.

[0005] Further backgrounds of rotary staplers are
seen, e.g., in the Swedish patents 9300536-1 (506 107)
and 9300537-9 (506 108), which correspond to the US
patents US 5,474,221 and US 5,690,266. Also the US
patentdocument US 3,762,622 presents the background
of rotary staplers. The rotary staplers are mounted in di-
rect connection to the printing presses in spaces espe-
cially adapted to the rotary staplers.

[0006] By the patentspecification EP 981450, a device
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for longitudinal stapling of multi-paged printed products
over a saddle is previously known. The patent specifica-
tion discloses a device having a stapling fork that is turned
from a staple forming position into a stapling position as
well as is turned to align the stapling fork to be parallel
to the material web during the stapling stage. Also the
die of the device in the die cylinder thereof is turned to
align also this one into a position parallel to the material
web. Accordingly, both the stapling fork and the die are
held parallel to each other as well as to the material web
during the stapling stage. The device comprises also a
staple bending device that is formed with two parts each
one of which is turnable around a separate axis. A device
according to this patent specification is adapted to sta-
pling over a saddle and that is clearly shown in Figures
1 and 2 thereof. Accordingly, it cannot be used for linear
stapling in the fold, before the last folding (quarter-fold)
is made.

[0007] By the patent specifications DE 2755209 and
DE 2755210, a device for longitudinal stapling is previ-
ously known, which stapling comprises a rotating staple
bending device in the die cylinder thereof.

[0008] The problems that exist in the known saddle
devices are that a complete linear stapling of a product
part or a product unit cannot be carried out before the
last folding.

[0009] Furthermore, all known devices are relatively
complicated in their design, which contributes to a lower
functionality, i.e., lower rate of production, and a higher
cost.

The Object of the Invention

[0010] The presentinvention aims at providing an im-
proved linear stapling or stitching machine of rotary type,
which can provide a higher rate of production by integrat-
ing the linear stapling of quarter-folded products in the
already existing folding part of a printing press. In doing
$0, a space-saving solution and a simple construction
with a few movable parts are allowed, since the paper
handling is carried out by the folding machine,

[0011] Yetan object of the invention is to allow a com-
plete stapling either before cutting off and last folding or
after cutting off and before last folding. Accordingly, linear
stapling can be made either of product parts in running
web or of cut-off product units.

[0012] A further object of the invention is to provide a
complete and integrated solution that carries out the
forming of the staples and the proper stapling in a single
step of operation before the final folding into a finished
product.

Summary of the Invention

[0013] By the present invention such as the same is
defined in the independent claims, the above-mentioned
objects are met. Suitable embodiments of the invention
are defined in the dependent claims.
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[0014] The invention concerns a rotary stapler, which
by a stapling module placed in a rotating stapling cylinder
applies wire staples provided with penetrating branches
through the plurality of material layers of a printed prod-
uct. The wire staples are pressed by a punch mounted
in a stapling fork in the stapling module through the ma-
terial layers, whereupon the branches of the wire staples
are formed against a die in a die cylinder counter-rotating
in relation to the stapling cylinder.

[0015] The invention discloses a stapler that is to be
mounted in the proper folding part of a printing press, the
products becoming stapled before the last folding is car-
ried out, so-called quarter fold. The stapling is effected
against a cylinder surface that requires a non-linear mo-
tion of the stapling head. In contrast to prior art, the
present stapler is adapted to be integrated in the folding
assembly in the printing press in order to allow the sta-
pling to be effected before the last folding is carried out.
In the presentinvention, a pivoting is provided of only the
stapling head against a cylinder so that the stapling head
follows the cylinder surface. Accordingly, this motion is
notlinear. The die according to the presentinvention may
be made passive, the same being possible to mount on
already existing cylinders.

[0016] The invention concerns a linear stapling ma-
chine thatis provided with a stapling fork rotating around
a first axis as well as with a die counter-rotating around
a second axis. The axes are placed in such a way and
are arranged to be rotated so that the stapling fork and
the die roll off against each other at some instant of time
so that the branches of a wire staple that is carried by
the stapling fork can be forced through a plurality of layers
of a product part running through the rotary stapler and
thereby be formed against the die. A first guide means
is arranged to turn the stapling fork by 90° during its mo-
tion to as well as during its motion from a staple pick-up
zone in relation to a stapling zone so that the orientation
ofthe stapling fork, and thereby the web ofthe wire staple,
is parallel to the first axis in the staple pick-up zone, but
that the stapling fork, and thereby the web of the wire
staple, is perpendicular to the first axis in the stapling
zone. The staple pick-up zone and the stapling zone are
defined as the respective distances along which the sta-
pling fork is not turned during a cylinder revolution, Upon
stapling through the product part, the wire staple will then
be essentially parallel to the direction of motion of the
product part. Furthermore, at least one second stapling
fork rotating around the first axis and trailing the first sta-
pling fork is arranged to roll off against a corresponding
second die counter-rotating around the second axis so
that the branches of a wire staple that is carried by the
second stapling fork can be forced through a plurality of
layers of the same product part running through the rotary
stapler and thereby be formed against the second die.
In this connection, the first guide means is arranged to
turn the second stapling fork by 90° to and from the staple
pick-up zone in relation to the stapling zone so that the
orientation of the second stapling fork is parallel to the
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first axis in the staple pick-up zone and perpendicular to
the first axis in the stapling zone. Upon stapling through
the product part, the wire staple is in this connection es-
sentially parallel to the direction of motion of the product
part. In addition, a base plate is arranged in which a sta-
pling cylinder is rotatably mounted for rotation around the
first axis, the stapling cylinder supporting the stapling
forks. By virtue of this construction of a linear stapling
machine, a product part or product unit can be completely
stapled by only one stapling cylinder during one revolu-
tion before the last folding.

[0017] In one embodiment of the linear stapling ma-
chine, the first guide means comprises a first cam follower
mounted to a first turning arm that is fixedly connected
to the stapling fork to be able to turn the same so that
the staple is aligned with the direction of motion of the
product parts. The cam follower is arranged to be guided
by a first cam curve that is formed to change the position
of the first cam follower in directions parallel to the first
axis.

[0018] In one embodiment, the cam curve of the first
guide means is fixedly mounted to the base plate.
[0019] In one embodiment, each stapling fork is turn-
ably mounted around a separate stapling main axis sit-
uated at a distance from and orientated parallel to the
first axis, around which stapling main axis the stapling
fork is arranged to, by a second guide means, be turned
in the stapling zone in order to align the staple held by
the stapling fork so that the web thereof will be parallel
or tangentially orientated in relation to the surface of the
product part when the web of the staple is directed in the
direction of motion of the product part. Accordingly, a
pivoting motion of the stapling fork is achieved, which
thereby guides the wire staple to follow the curve motion
of the die in the stapling zone. Within the scope of the
invention, the stapling fork can directly or, which is shown
in the figures, indirectly be imparted this pivoting motion
by the stapling head.

[0020] In one embodiment, the second guide means
comprises a second cam follower mounted to a second
turning arm connected to a stapling head in which the
stapling fork is turnably mounted and a second cam curve
that is formed to change the position of the second cam
follower in directions perpendicular to the first axis.
[0021] In one embodiment, the cam curve of the sec-
ond guide means is fixedly mounted to the base plate,
[0022] Inoneembodiment, the stapling fork is connect-
ed to a compression spring to bring back the longitudi-
nally moveable stapling fork into a projected position after
stapling has been carried out.

[0023] Inoneembodiment, the stapling fork is connect-
ed to a spring arranged to provide a return of the stapling
fork by a turning motion from an actuated position back
into a rest position.

[0024] In one embodiment, a cutting assembly is
mounted at the staple pick-up zone and provided with a
first wire introduction assembly and a second wire intro-
duction assembly, as well as that third guide means are
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arranged to allow that the first wire introduction assembly
only delivers staple blanks to one of the stapling forks
and that the second wire introduction assembly only de-
livers staple blanks to the other one of the stapling forks
by a pushing-away of the respective wire introduction
assembly. It is also possible that the pushing-away ac-
tuates the stapling fork instead of the wire introduction
assembly.

[0025] Inoneembodiment, the third guide means com-
prises third cam followers mounted one to each wire in-
troduction assembly and third cam curves that are formed
to change the positions of the third cam followers in di-
rections perpendicular to the first axis.

[0026] In one embodiment, a primary third cam follow-
er of the first wire introduction assembly is arranged to
be displaced by a cam curve situated at the first stapling
fork, so that the first stapling fork clears the first wire
introduction assembly, and a secondary third cam follow-
er of the second wire introduction assembly is arranged
to be displaced by a cam curve situated at the second
stapling fork, so that the second stapling fork dears the
second wire introduction assembly.

[0027] Inone embodiment, the cam curves of the third
guide means are rotatable together with the stapling forks
around the first axis.

[0028] Inone embodiment, the stapling fork is turnable
around a stapling fork axis mounted in a stapling head
thatis turnable around the stapling main axis, the stapling
fork axis being perpendicularly orientated in relation to
the stapling main axis.

[0029] In one embodiment, the stapling fork axis and
the stapling main axis lie in the same plane,

[0030] In one embodiment, a cylindrical body in the
stapling head is connected to a spring that actuates the
body and thereby the stapling fork for a return into a rest
position by a turning motion.

[0031] Inone embodiment, the cutting assembly is fix-
edly mounted to the base plate.

[0032] In one embodiment, a staple forming device,
preferably in the form of a forming wheel, is mounted in
the staple pick-up zone after the two wire directing as-
semblies in respect of the direction of motion of the sta-
pling fork. In this connection, itis required that the forming
of the staple is effected after the staple pick-up has been
effected but before the stapling fork with the staple begins
to be turned.

[0033] In one embodiment, the staple forming device
is arranged to form staples picked up by both stapling
forks.

[0034] In one embodiment, the stapling forks are
mounted in stapling heads that in turn are mounted in a
stapling cylinder that is arranged to rotate around the first
axis.

[0035] The embodiment examples that will be de-
scribed relate to a so-called "single round" linear stapling
machine, which means that for each revolution the sta-
pling cylinder rotates, a product part/product unit will be
stapled. However, also a "double round", a "triple round",
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etc., linear stapling machine can be comprised within the
scope of the invention. In this connection, two, three, etc.,
product parts/product units will be stapled during each
revolution. For allthese types of machines, itapplies how-
ever that the stapling forks are placed in pairs "trailing"
each other in order to finally staple together one and the
same product part or product unit during the same rev-
olution of the stapling cylinder.

[0036] The wire advancement to the two wire directing
assemblies can be effected by one and the same motor
at a constant speed, which is an advantage of this type
of wire advancement system since no acceleration and
retardation of the wire advancement is needed.

[0037] The holding of the staple in the stapling fork at
its carriage from the staple pick-up zone to the stapling
zone is effected either by a clamping mechanism having
grooves/notches and integrated in the stapling fork or by
a magnet action arranged in the stapling fork. However,
the holding of the staple has to be integrated in the sta-
pling fork since this is turned during the rotation of the
stapling cylinder.

Brief Description of the Drawings

[0038] The invention will now be described in more de-
tail by means of embodiment examples, reference being
made to the accompanying drawings, in which

Figure 1 shows a side view of linear stapling ma-
chine according to the present invention,
shows a part in perspective from Figure 1
with a staple drawn,

shows a perspective view of a part of the
linear stapling machine according to Figure
1,

shows a perspective view according to Fig-
ure 3 with the stapling cylinder dismounted
but with stapling heads and stapling forks,
shows a perspective view without cutting
assembly and with stapling heads and sta-
pling forks situated in a position half a rev-
olution later in relation to the position ac-
cording to Figure 4,

shows in planar view stapling heads and
stapling forks in the same position as in Fig-
ure 5,

shows in planar view the second cam curve
according to the invention,

shows a perspective view of a stapling head
having a stapling fork mounted according
to the invention,

shows in planar view parts from Figure 8,
shows a section A-A, taken according to the
marking in Figure 9.

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Description of the Invention

[0039] Figure 1 shows a linear stapling machine 10 of
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rotary type provided with a stapling cylinder 11 in which
two stapling modules 12, 12’ situated in pairs after each
other are mounted at the circumference of the stapling
cylinder. The stapling cylinder is rotatably mounted to a
base plate 45 for rotation around a first axis 13 around
which the stapling cylinder is driven by driving means
(not shown). The stapling cylinder 11 is furthermore par-
allel mounted in relation to a die cylinder 14, which is
rotatable around a second axis 13’ and against which the
stapling cylinder rolls off. By "roll off, it is meant a co-
operation between the cylinders 11, 14 where they have
the same circumference speed in a stapling zone. Con-
tact between the cylinders is not required. In this connec-
tion, the stapling modules 12, 12’ roll off against two dies
15, 15’ mounted in the die cylinder 14 for final forming of
a wire staple 25, Figure 2. Between the stapling cylinder
11 and the die cylinder 14, the printed product parts 16
run consisting of a plurality of paper layers that are to be
stapled together into finished products. The product parts
16 that are to be stapled together consist either of a con-
tinuous material web that is cut off into finished products
after stapling of the continuous product parts or of sep-
arate, already cut-off product units that are stapled into
finished products in the stapler. In case the product parts
consist of a continuous material web, this can pass
through the stapler at different degrees of enclosure of
either cylinder. In case the product units consist of al-
ready cut-off product units, these entirely follow the sur-
face of the die cylinder and are held on the surface of the
die cylinder by pliers elements or pins. In this connection,
the stapling is intended to be effected when the stapling
modules 12, 12’ roll off against the dies 15, 15’, which in
the shown position in the figure occurs at the first stapling
module 12. The figure shows further that the stapling
modules 12, 12’ are provided with a respective stapling
fork 21, 21’ that carries a ready-formed wire staple 25,
see Figure 2, from a staple forming device 22, in the
figure shown as a forming wheel, to the position when
the wire staple, via a punch S mounted in the stapling
cylinder 11, see Figure 2, is forced through the material
web 16 and finally formed against the die 15. Accordingly,
the stapling is effected against the dies 15, 15" at the
surface of the die cylinder. In the way the initial foldings
have been made in a contemplated application for quar-
ter-folded products according to Figure 1 itis already cut-
off product units, indicated by the arrow 16 on the cylinder
surface, which are held by pliers elements on the die
cylinder and which become stapled in the position shown
in Figure 1. Accordingly, the cutting into product units
has already been carried out on a collecting cylinder by
means of a web-breaking roller. However, the last folding
into finished product is made after the stapling. The figure
also shows the directions of rotation of the stapling cyl-
inder 11 and the die cylinder 14 as well as the direction
of motion of the product parts 16. Both the stapling cyl-
inder 11 and the die cylinder 14 rotate at a constant
number of revolutions that corresponds to a circumfer-
ence speed that is equal to the speed of the material web
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16. Furthermore, a cutting assembly 40 is mounted ad-
jacent to the stapling cylinder 11, which is provided with
a first wire introduction assembly 41 and a second wire
introduction assembly 42 that is arranged to advance
wire 23 to a staple pick-up position. In this connection,
the zone for picking-up of staples is defined as a staple
pick-up zone 31. In addition, there is defined a stapling
zone 32 situated essentially at a displacement of half a
revolution in relation to the staple pick-up zone. Said
zones apply to the distance when no turning of the sta-
pling fork is allowed. The stapling cylinder 11 with the
stapling forks 21,21’ and the cutting assembly 40 thereof
are mounted to the base plate 45.

[0040] Figure 2 shows a stapling fork 21 that holds a
wire staple 25 that has been bent by the forming wheel
22 upon the passage of the stapling fork into at-shape
having two branches 26 and a web 27. In this connection,
the wire staple is arranged to be forced through the ma-
terial web by a punch Sin the stapling fork. A correspond-
ing wire staple for the second stapling fork has been anal-
ogously designated by a second wire staple 25’, a second
pair of branches 26’, and a second web 27’.

[0041] The forming of each wire staple is made by wire
23, from a coil of wire not shown, being advanced to a
cutting position, whereupon cutting, picking-up and form-
ing of the wire staple are effected when the stapling fork
21, 21’ passes the cutting assembly 40 with the staple
forming device 22 thereof, see Figure 1. Next, the wire
staple is carried by the stapling fork 21 approximately
half a revolution so as to encounter the die 15, the wire
staple via the punch being forced through the product
part 16 and formed against the die 15.

[0042] Figure 3showsinperspective thelinear stapling
machine 10 with the stapling cylinder 11 rotatable around
the first axis 13. The stapling cylinder comprises the sta-
pling modules 12, 12’ that are identically constructed and
therefore we only describe the first stapling module 12,
the indexed numbered reference referring to the parts of
the second stapling module 12’. The stapling module 12,
12’ comprises a stapling head 50, 50’ that is turnably
mounted around a stapling main axis 35, 35’. The stapling
head is provided with a stapling fork 21, 21’ that is rotat-
ably mounted in the stapling head 50, 50’ around a sta-
pling fork axis 61, 61’ that is perpendicularly orientated
in relation to the stapling main axis 35, 35’. The stapling
fork is arranged with a cylindrical body 36, 36’ rotatably
in a corresponding cylindrical space in the stapling head.
The cylindrical body is provided with a first guide means
37 by which the stapling fork 21, 21’ can be turned around
the stapling fork axis 61, 61’ in the stapling head 50, 50°.
The stapling head is further provided with a second guide
means 38, 38’ by which the stapling head together with
the stapling fork can be turned in the stapling cylinder
around the stapling main axis 35, 35’. The stapling cyl-
inder 11 comprises a cam disc 39 provided with a primary
third guide means 43 and a secondary third guide means
44, which third guide means are mounted adjacent to a
respective stapling fork, Said third guide means 43, 44
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are placed at each stapling fork but axially displaced to
each other so that the primary third guide means 43 push-
es away one of the wire introduction assemblies from the
first stapling fork 21 and the other wire introduction as-
sembly from the second stapling fork 21’ when the sta-
pling forks pass the cutting assembly 40. In doing so, one
of the stapling forks always picks up staple blanks from
one of the wire introduction assemblies but never from
the other one, while the other stapling fork always picks
up staple blanks from the other wire introduction assem-
bly but never from the one of them. By this design of a
cutting assembly having two wire introduction assem-
blies, the wire advancement can be kept constant and
also be driven by only one motor.

[0043] Figure 4 shows the corresponding view as in
Figure 3 but with the stapling cylinder parts removed.
The first guide means 37 of the cylindrical body 36, 36’
comprises a first cam follower 46 mounted to a first turn-
ing arm 47, which cam follower 46 co-operates in the
rotation of the stapling cylinder with a first cam curve 48
for a turning of the stapling fork 21 in the stapling head.
In doing so, the first guide means 37 provides a turning
of the stapling fork by 90° during its motion to respective
from the cutting assembly 40 outside the stapling zone
and outside the staple pick-up zone so that the stapling
fork before stapling in the stapling zone holds the wire
staple with the web 27 thereof essentially parallel to the
direction of motion of the product parts 16 and perpen-
dicular in relation to the first axis 13. Accordingly, the first
cam curve 48 is formed to change the position of the first
cam follower 46 in directions parallel to the first axis 13
upon rotation around the first axis 13. When the stapling
fork has delivered up the staple in the stapling zone, the
stapling fork is turned back so that the stapling fork can
fetch a new staple blank from the cutting assembly 40 in
the staple pick-up zone. The staple blank is formed when
it passes the forming wheel 22 whereupon a new turning
of the stapling fork by 90’ is effected when the same has
left the staple pick-up zone and a new stapling cycle com-
mences.

[0044] The second guide means 38, 38 comprises a
second cam follower 56, 56’ mounted to a second turning
arm 57, 57’ connected to the stapling head 50, 50°. The
cam follower runs guided by force in a second cam curve
58 that is formed to change the position of the second
cam follower 56, 56’ in directions perpendicular to the
first axis 13.

[0045] In Figure 5, the first stapling head 50 is shown
in a position for picking-up of a staple blank in the form
of a cut-off length of wire, while the trailing second sta-
pling head 50’ has not yet reached this position. Figure
5 shows more clearly the first cam curve 48 that in the
shown position, via the first cam follower, has turned the
stapling fork by 90° in relation to the position of the sta-
pling fork 21 that is shown in Figure 4. Also the second
cam curve 58 that guides the turning of the stapling head
50 is clearly shown in the figure. Both the first cam curve
48 and the second cam curve 58 are fixedly mounted to
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the base plate 45. As furthermore is seen in the figure,
the second cam curve 58 is formed to guide the second
cam follower 56 by force in both directions, while the first
cam curve 48 guides the first cam follower by force in
both directions during a part of a revolution, while during
the rest of the revolution, the first cam follower is spring
actuated for the return into a rest position that is shown
for the first cam follower 46 in Figure 4.

[0046] In this connection, the stapling fork is actuated
by a compression spring in order to press it out after the
stapling. The stapling head is guided by force in the sec-
ond cam curve 58. Only the innermost part, i.e., the cy-
lindrical body, is spring actuated when it is not guided by
the first cam curve 48 most for holding the position.
Hence, there are two springs: a compression spring that
actuates the stapling fork and a small sheet metal spring
that engages the cylindrical body in the stapling head
when it is not guided by the first cam curve 48.

[0047] Figure 6 shows in planar view the position ac-
cording to Figure 5, the first stapling fork 21 having been
turned to one end position thereof by the first cam curve
48 having actuated the first turning arm 47 with the cam
follower thereof for the turning of the stapling fork 21. The
figure also shows that the second stapling fork 21’ has
been turned approximately halfway toward the position
of the first stapling fork. The cam followers 56, 56’ of the
two stapling heads 50, 50’ follow all the time the second
cam curve.

[0048] Figure 7 shows the second cam curve 58 that
during approximately half a revolution, where the stapling
forks are in an initial stapling stage 71, a stapling stage
72, and a final stapling stage 73, is formed so that the
stapling head with the stapling fork is aligned during the
initial stapling stage 71 so that the web of the wire staple
during the stapling stage 72 is held parallel to the die in
the die cylinder and accordingly is turned in the stitching
zone in order to allow the punch to force the wire staple
at a right angle through the material web and in that con-
nection simultaneously form the branches of the staple
against the die. Accordingly, the stapling fork will be ra-
dially directed toward the die cylinder and the die during
the stapling stage. By virtue of this motion, the die can
be fixedly formed in the die cylinder, which means a very
simple and functional design of the die. During the rest
of the revolution, the second cam curve 58 is circularly
formed during a staple pick-up and staple forming stage
74.

[0049] Figure 8 shows the stapling head 50 provided
with the second turning arm 57 with the second cam fol-
lower 56 mounted. During the motions of the second cam
follower, the stapling head will be turned around the sta-
pling main axis 35. In the stapling head, the stapling fork
21 is with the cylindrical body 36 thereof turnably ar-
ranged around the stapling fork axis 61 by the first turning
arm 47 being fixedly arranged on the cylindrical body 36
and movable when the first cam follower 46 is guided by
the first cam curve.

[0050] Figure 9 shows the cylindrical body 36 with a
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first branch 21, and a second branch 215 arranged in
the stapling fork 21. Furthermore, there is shown the fix-
edly mounted first turning arm 47 of the cylindrical body,
Between the two branches 21,, 215 of the stapling fork,
two permanent magnets 91, 92 are arranged in order to,
together with the tightening force developed between the
branches in the forming of the wire staple, contribute to
the holding force of the wire staple when the same is
carried from the staple forming phase until the staple is
forced through the paper web and thereby is formed
against the die. The first magnet 91 is placed at the first
branch 21, and the second magnet 92 is placed at the
second branch 215, the magnets being placed symmet-
rically around an imaginary centre line, represented by
the section line in Figure 9, between the branches of the
fork. Accordingly, this holding is a combination of magnet
action and damping action. Other holding members for
the staple are feasible, for instance, the staple may only
by damping action be held by the stapling fork during the
carriage from the staple pick-up zone to the stapling zone.
[0051] Figure 10 shows the cylindrical body 36 in an
axial section. At one end of the body, a first cover plate
101 is mounted. On the cover plate, the first turning arm
47 is fixedly connected, and on the turning arm, the first
cam follower 46 is journalled, The other end of the body
is dosed by a second cover plate 102 that is provided
with a recess for the longitudinally moveable stapling fork
21 is mounted. Inside the cylindrical body, a compression
spring 103 is mounted to bring back the longitudinally
moveable stapling fork into a projected position after sta-
pling has been carried out.

Claims

1. Linear stapling machine (10) provided with a stapling
fork (21) rotating around a first axis (13) as well as
with a die (15) counter-rotating around a second axis
(13’), the axes being placed in such a way and being
arranged to be rotated so that the stapling fork (21)
and the die (15) roll off against each other at some
instant of time so that the branches (26) of a wire
staple (25) that is carried by the stapling fork (21)
can be forced through a plurality of layers of a product
part (16) running through the rotary stapler (10) and
thereby be formed against the die (15), as well as
that a first guide means (37) is arranged to turn the
stapling fork by 90° during its motion to as well as
during its motion from a staple pick-up zone (31) in
relation to a stapling zone (32) so that the orientation
of the stapling fork is parallel to the first axis (13) in
the staple pick-up zone (31), but that the stapling
fork is perpendicular to the first axis (13) in the sta-
pling zone (32), so that the wire staple upon stapling
through the product part (16) is essentially parallel
to the direction of motion of the product part, char-
acterized in that at least one second stapling fork
(21’) rotating around the first axis (13) and trailing
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thefirststapling fork (21) is arranged toroll off against
a corresponding second die (15’) counter-rotating
around the second axis (13’) so that the branches
(26’) of awire staple (25’) thatis carried by the second
stapling fork (21’) can be forced through a plurality
of layers of the same product part (16) running
through the rotary stapler (10) and thereby be formed
against the second die (15’), the first guide means
being arranged to turn the second stapling fork by
90° to and from the staple pick-up zone (31) in rela-
tion to the stapling zone (32) so that the orientation
of the second stapling fork is parallel to the first axis
(13) in the staple pick-up zone (31) and perpendic-
ular to the first axis (13) in the stapling zone (32), so
thatthe wire staple upon stapling through the product
part (16) is essentially parallel to the direction of mo-
tion of the product part (16), and that a base plate
(45) is arranged in which a stapling cylinder (11) sup-
ports the stapling forks (21,21°), and that the stapling
cylinder (11) is rotatably mounted for rotation around
the first axis (13).

Linear stapling machine according to claim 1, char-
acterized in that the first guide means (37) com-
prises a first cam follower mounted to a first turning
arm (47) fixedly connected to the stapling fork (21,
271’) and a first cam curve (48) that is formed to
change the position of the first cam follower in direc-
tions parallel to the first axis (13).

Linear stapling machine according to claim 2, char-
acterized in that the cam curve of the first guide
means is fixedly mounted to the base plate (45).

Linear stapling machine according to any one of
claims 1-3, characterized in that each stapling fork
(21, 21’) is turnably mounted around a separate sta-
pling main axis (35, 35’) situated at a distance from
and orientated parallel to the first axis (13), around
which stapling main axis (35, 35’) the stapling fork
(21, 21’) is arranged to, by a second guide means
(38, 38’), be turned in the stapling zone (32) in order
to align the staple (25, 25’) held by the stapling fork
so that the web (27, 27’) thereof will be parallel or
tangentially orientated in relation to the surface (16)
of the product part when the web of the staple is
directed in the direction of motion of the product part.

Linear stapling machine according to claim 4, char-
acterized in that the second guide means (38) com-
prises a second cam follower mounted to a second
turning arm (57, 57’) connected to a stapling head
(50, 50) in which the stapling fork (21, 21’) is turnably
mounted and a second cam curve that is formed to
change the position of the second cam follower in
directions perpendicular to the first axis (13).

Linear stapling machine according to claim 5, char-
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acterized in that the cam curve of the second guide
means is fixedly mounted to the base plate (45).

Linear stapling machine according to any one of
claims 4-6, characterized in that the stapling fork
(21, 21’) is connected to a spring (103) arranged to
provide a return of the stapling fork (21, 21°) from a
turning motion into a rest position.

Linear stapling machine according to any one of
claims 1-7, characterized in that a cutting assembly
(40) is mounted at the staple pick-up zone (31) and
provided with a first wire introduction assembly (41)
and a second wire introduction assembly (42), as
well as that third guide means (43, 44) are arranged
to allow that the first wire introduction assembly (41)
only delivers staple blanks to one of the stapling forks
(21, 21’), and that the second wire introduction as-
sembly (42) only delivers staple blanks to the other
one of the stapling forks (21, 21’) by a pushing-away
of the respective wire introduction assembly.

Linear stapling machine according to claim 8, char-
acterized in that the third guide means comprises
third cam followers mounted one to each wire intro-
duction assembly (41, 42) and third cam curves that
are formed to change the positions of the third cam
followers in directions perpendicular to the first axis
(13).

Linear stapling machine according to claim 9, char-
acterized in that a primary third cam follower of the
first wire introduction assembly (41) is arranged to
be displaced by a cam curve situated at the first sta-
plingfork (21), so that the first stapling fork (21) clears
the first wire introduction assembly (41), and that a
secondary third cam follower of the second wire in-
troduction assembly (42) is arranged to be displaced
by a cam curve situated at the second stapling fork
(21), so that the second stapling fork (21) dears the
second wire introduction assembly (41).

Linear stapling machine according to any one of
claims 8-10, characterized in that the cam curves
of the third guide means are rotatable together with
the stapling forks (21, 21’) around the first axis (13).

Linear stapling machine according to any one of
claims 1-11, characterized in that the stapling fork
(21, 271’) is turnable around a stapling fork axis (61)
mounted in a stapling head (50, 50’) that is turnable
around the stapling main axis (35, 35’), the stapling
fork axis (61) being perpendicular in relation to the
stapling main axis (35, 35).

Linear stapling machine according to claim 12, char-
acterized in that the stapling fork axis (61) and the
stapling main axis (35, 35’) lie in the same plane.

15

20

25

30

35

40

45

50

55

EP 2 246 164 A2

14.

15.

16.

17.

18.

19.

20.

14

Linear stapling machine according to any one of
claims 12-13, characterized in that the stapling
head (50, 50’) is connected to a spring so that the
turning thereof is actuated for a return of the stapling
head (50, 50’) toward a rest position.

Linear stapling machine according to any one of
claims 12-14, characterized in that the stapling fork
(21, 21’) is connected to a compression spring to
bring back the longitudinally moveable stapling fork
(21, 21’) into a projected position after stapling has
been carried out,

Linear stapling machine according to any one of
claims 12-15, characterized in that a cylindrical
body in the stapling head (50, 50’) is connected to a
spring arranged to actuate the cylindrical body and
thereby the stapling fork (21, 21°) for a return into a
rest position by a turning motion.

Linear stapling machine according to any one of
claims 8-16, characterized in that the cutting as-
sembly (40) is fixedly mounted to the base plate (45).

Linear stapling machine according to any one of
claims 1-17, characterized in that a staple forming
device (43), preferably in the form of a forming wheel,
is mounted in the staple pick-up zone (31) after the
two wire directing assemblies (41, 42) in respect of
the direction of motion of the stapling fork.

Linear stapling machine according to claim 18, char-
acterized in that the staple forming device (43) is
arranged to form staples picked up by both stapling
forks (21,21’).

Linear stapling machine according to any one of
claims 1-19, characterized in that the stapling forks
(21, 21’) are mounted in a stapling cylinder (51) that
is arranged to rotate around the first axis (13).
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