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(57)  Abinding machine (100) is proposed. The bind-
ing machine includes a feeding station (115,120) for feed-
ing a signature (105) in succession, a binding station
(125,135), a binding movable saddle element (140s) for
receiving the signature, driving means (145) for main-
taining the binding movable saddle element stationary at
a binding position for binding the signature to a forming
block of signatures (130) in the binding station and for
moving the binding movable saddle element between the
binding position and a releasing position for releasing the
signature being bound to the forming block of signatures,
and loading means (140c,150) for loading the signature
from the feeding station onto the binding movable saddle
element; in the solution according to an embodiment of

Bookbinding machine with transport and binding movable saddle

the invention, the loading means includes a loading mov-
able saddle element (140c) arranged at a side of the bind-
ing movable saddle element, the driving means (145)
being further adapted to maintain the loading movable
saddle element stationary at aloading position for loading
the signature from the feeding station and to move the
loading movable saddle element integrally with the bind-
ing movable saddle element at least in part while the
binding movable saddle element moves from the releas-
ing position to the binding position, and transferring
means (150) for transferring the signature from the load-
ing movable saddle element to the binding movable sad-
dle element while the binding movable saddle element
and the loading movable saddle element move integrally.
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Description

[0001] The solution according to one or more embod-
iments of the presentinvention relates to the bookbinding
field. More specifically, this solution relates to binding
machines.

[0002] The binding machines are commonly used to
make books from corresponding blocks of signatures.
Particularly, in a bookbinding sewing machine (or simply
sewing machine), the signatures of each block are sewn
together to form a sewn book.

[0003] Typically, the sewing machine comprises a
feeding station, which extracts the signatures in succes-
sion from a hopper, opens them and deposits them onto
a fixed saddle - at an end thereof facing the feeding sta-
tion. The fixed saddle transports the signatures to a mov-
able saddle, which is open so as to be aligned with the
fixed saddle - at an opposite end thereof. The movable
saddle is then closed so as to take it close to a sewing
station, wherein the signature loaded on the movable
saddle is sewn to a forming book block. For example, a
sewing machine of this type is described in EP-A-
1013470. In this specific case, the movable saddle is split
into a feeding device from which a sewing saddle may
be extracted. An acceleration device (formed by two
transport belts) carries the signature towards a sewing
position while the feeding device (with the sewing saddle
inside it) is closing. The sewing saddle is then extracted
from the feeding device, which opens to start receiving
a new signature coming from the fixed saddle. As soon
as the preceding signature has been sewn to the forming
book block, the sewing saddle as well opens thereby pen-
etrating into the feeding device for receiving the new sig-
nature.

[0004] However, the sewing machine with the above-
described structure takes up considerable room - be-
cause of the presence of the fixed saddle. Moreover, in
this way the feeding station and the sewing station are
spaced apart (according to the length of the fixed saddle).
This makes it awkward the management of the sewing
machine by an operator, which should continuously move
between the feeding station (for loading the signatures)
and the sewing station (for collecting the book blocks);
moreover, the operator has difficulty to control the correct
operation of the sewing machine visually.

[0005] Sewing machines with different structures have
also been proposed.

[0006] For example, GB-A-1,425,974 describes a
sewing machine wherein the feeding station deposits the
signatures directly onto the movable saddle; particularly,
the sewing machine has a twofold structure for process-
ing two signatures in parallel. In this case, however, the
signatures are loaded into the sewing machine and the
book blocks are collected therefrom at opposite sides of
the sewing station, so that the management of the sewing
machine is very difficult, and the visual control of its cor-
rect operation is practically impossible. Moreover, this
structure makes the access to the sewing station labori-
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ous (for example, for restoring the sewing machine after
a stop thereof).

[0007] Alternatively, US-A-2010/0117286 describes a
sewing machine wherein the signatures supplied from
the feeding station are made to pass over or under the
sewing station for loading them onto the movable saddle;
consequently, the sewing station is arranged in plant view
between the feeding station and the movable saddle. In
this case, however, the feeding station (for loading the
signatures) and the sewing station (for collecting the book
blocks) are at different heights (with the feeding station
below and the sewing station above); therefore, the col-
lection of the book blocks from the sewing station is in
any case inconvenient (since the operator should lean
inwards the sewing machine over the feeding station).
[0008] Moreover, in both cases the direct loading of
the signatures onto the movable saddle is rather critical.
Indeed, the movable saddle should be relatively wide for
housing various sewing members inside it; therefore, the
signature may not fall correctly onto the movable saddle
wheniitis only partially opened. Such problem may occur
frequently, especially when the signatures have a struc-
ture that makes their opening difficult.

[0009] In its general terms, the solution according to
one or more embodiments of the present invention is
based on the idea of using two movable saddle elements
to load and to sew, respectively, the signatures.

[0010] Particularly, one or more aspects of the solution
according to specific embodiments of the invention are
set out in the independent claims, with advantageous
features of the same solution that are set out in the de-
pendent claims, whose wording is herein incorporated
verbatim by reference (with any advantageous feature
provided with reference to a specific aspect of the inven-
tion that applies mutatis mutandis to every other aspect
thereof).

[0011] More specifically, an aspect of the solution ac-
cording to an embodiment of the invention provides a
binding machine (for example, a sewing machine). The
binding machine comprises a feeding station for feeding
a signature in succession (for example, by extracting it
from a hopper, opening it and depositing it astride a sad-
dle element), and a binding station (for example, a sewing
station). The binding machine also comprises a binding
movable saddle element for receiving the signature. Driv-
ing means (for example, a cam) is provided for maintain-
ing the binding movable saddle element stationary at a
binding position for binding the signature to a forming
block of signatures in the binding station (for example,
starting a new book block if the signature is the first one
thereof, or adding it to a book block already existing oth-
erwise); the same driving means is also used for moving
the binding movable saddle element between the binding
position and a releasing position for releasing the signa-
ture being bound to the forming block of signatures. The
binding machine further comprises loading means, which
is used for loading the signature from the feeding station
onto the binding movable saddle element. In the solution
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according to an embodiment of the invention, the loading
means includes a loading movable saddle element ar-
ranged at a side of the binding movable saddle element
(for example, with the two movable saddle elements that
are defined by corresponding portions of a double mov-
able saddle, or by corresponding independent movable
saddles). The driving means is further adapted to main-
tain the loading movable saddle element stationary at a
loading position for loading the signature from the feeding
station (for example, wherein the loading movable saddle
element is aligned with the sewing movable saddle ele-
ment at the sewing position or at the releasing position);
the same driving means is also adapted to move the load-
ing movable saddle element integrally with the binding
movable saddle element at least in part while the binding
movable saddle element moves from the releasing posi-
tion to the binding position. Transferring means (for ex-
ample, a pushing peg mounted on the loading movable
saddle element or on a frame of the binding machine,
and a square register mounted on the binding movable
saddle element) is used for transferring the signature
from the loading movable saddle element to the binding
movable saddle element while the binding movable sad-
dle element and the loading movable saddle element
move integrally.

[0012] Another aspect of the solution according to an
embodiment of the invention provides a corresponding
method of operating the sewing machine.

[0013] The solution according to one or more embod-
iments of the invention, as well as further features and
the advantages thereof, will be best understood with ref-
erence to the following detailed description, given purely
by way of a non-restrictive indication, to be read in con-
junction with the accompanying drawings (wherein, for
the sake of simplicity, corresponding elements are de-
noted with equal or similar references and their explana-
tion is not repeated). In this respect, it is expressly in-
tended that the figures are not necessary drawn to scale
(with some details that may be exaggerated and/or sim-
plified) and that, unless otherwise indicated, they are
merely used to conceptually illustrate the structures and
procedures described herein. Particularly:

FIG. shows a principle block diagram of a sewing
machine according to an embodiment of the inven-
tion,

FIG.2 shows a schematic representation of a detail
of the sewing machine according to an embodiment
of the invention,

FIG.3A-FIG.3E show the main working phases of
the sewing machine according to an embodiment of
the invention,

FIG.4 shows a corresponding phase diagram ac-
cording to an embodiment of the invention,

FIG.5 shows a schematic representation of a detail
of the sewing machine according to another embod-
iment of the invention,

FIG.6A-FIG.6F show the main working phases of the
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sewing machine according to another embodiment
of the invention, and

FIG.7 shows a corresponding phase diagram ac-
cording to an embodiment of the invention.

[0014] With reference in particular to FIG.1, a principle
block diagram of a (bookbinding) sewing machine 100
according to an embodiment of the invention is shown.
The sewing machine 100 is used to sew signatures 105
together for the production of sewn books (not shown in
the figure); each signature 105 is formed by a printed
sheet, which is folded one or more times for defining dif-
ferent pages of the books.

[0015] Particularly, the sewing machine 100 includes
a bearing frame 110 for its components (generally pro-
vided with a covering bodywork). In particular, a hopper
115is used forloading a stack of signatures 105 (ordered
in blocks, each one for a corresponding book). The sig-
natures 105 are extracted in succession from the hopper
115 (for example, from the bottom by means of pliers).
The signatures 105 are provided from the hopper 115 to
a feeding station 120, which opens the signatures 105 in
the middle (for example, by means of a sucker-based
system) and it feeds them in succession to a sewing sta-
tion 125 (as described in the following). The sewing sta-
tion 125 (for example, provided with a series of needles
and crochet) sews each signature 105 to a forming book
block 130 through continuous threads (i.e., starting a new
book block 130 if the signature 105 is the first one thereof,
or adding it to a book block 130 already existing other-
wise); after the book block 130 has been completed, the
threads are cut to separate it from the next signatures
105. The book blocks so obtained are deposited in suc-
cession onto an unloading platform 135, in order to be
output from the sewing machine 100 (where they are
denoted with the reference 140). The operation of the
sewing machine 100 is managed by a control system 145
- for example, a Programmable Logic Controller (PLC);
generally, the control system 145 is provided with a Cen-
tral Control Unit (CPU), a working volatile memory
(RAM), a non-volatile memory (for example, an EEP-
ROM) for storing programs and data, and a control panel
(for example, of the touch-screen type).

[0016] In the solution according to an embodiment of
the present invention (as described in detail in the follow-
ing), the sewing machine 100 is provided with two mov-
able saddle elements being side-by-side (for example,
implemented by corresponding portions of a double mov-
able saddle or by two distinct movable saddles), denoted
as loading movable saddle element 140c and sewing
movable saddle element 140s; each movable saddle el-
ement 140c,140s is used for receiving a signature 105,
deposited astride it. A driving system 145 (for example,
a cam mechanism) drives the movable saddle elements
140c,140s (for example, by making them to oscillate
around a rotation shaft, not shown in the figure, mounted
on the frame 110).

[0017] As usual, the sewing movable saddle element
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140s is maintained stationary at a sewing position (ad-
jacent to the sewing station 125) for the time necessary
to sew the signature 105 loaded thereon to the forming
book block 130. The sewing movable saddle element
140s is then moved from the sewing position to a releas-
ing position (remote from the sewing station 125) for re-
leasing the signature 105 sewn to the forming book block
130. The loading movable saddle element 140cis instead
maintained stationary at a loading position (for example,
corresponding to the sewing position or to the releasing
position of the sewing movable saddle element 140s) for
the time necessary to load the signature 105 that is de-
posited thereon directly from the feeding station 120. The
loading movable saddle element 140c is then moved in-
tegrally with the sewing movable saddle element 140s,
while the latter moves from the releasing position to the
sewing position (or at least for a part of such movement).
During the integral movement of the movable saddle el-
ements 140c,140s, a transferring system 150 transfers
the signature 105 from the loading movable saddle ele-
ment 140c to the sewing movable saddle element 140s.
[0018] The above-described structure allows making
the sewing machine 100 very compact (thanks to the
removal of the fixed saddle).

[0019] Particularly, in the specific embodiment at is-
sue, the hopper 115 (for loading the signatures 105 to
be supplied to the feeding station 120) and the unloading
platform 135 (for collecting the book blocks 140 provided
by the sewing station 125) may be arranged side-by-side
(along parallel moving directions of the loading movable
saddle element 140c and of the sewing movable saddle
element 140s, respectively). This makes it very practical
the management of the sewing machine by an operator,
who may access both the hopper 115 and the unloading
platform directly without practically moving; moreover, in
this way the operator may control the correct operation
of the whole sewing machine 100 visually in an easy way.
[0020] Moreover, the time saved for carrying the sig-
nature 105 from the loading movable saddle element
140c to the sewing movable saddle element 140s (while
they move integrally towards the sewing position of the
latter) allows speeding-up the sewing cycle.

[0021] In addition or in alternative, it is also possible
to exploit (at least in part) the time during which the sig-
nature 105 on the sewing movable saddle element 140s
is sewn to the forming book block 130 for loading another
signature 105 onto the loading movable saddle element
140c (thereby further speeding-up the sewing cycle).
[0022] The above-described result may be achieved
with different implementations of the movable saddle el-
ements 140c and 140s.

[0023] For example, a schematic representation of a
detail of such sewing machine according to an embodi-
ment of the invention is shown in FIG.2.

[0024] In this case, the sewing machine is provided
with a single movable saddle 240, which is extended
(along a longitudinal axis thereof corresponding to a back
of the signatures resting thereon, not shown in the figure)
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so as to define a double movable saddle; a portion of the
double movable saddle 240 (a half on the right in the
figure) defines the loading movable saddle element,
while another portion of the double movable saddle 240
(abhalfonthe leftin the figure) defines the sewing movable
saddle element. Particularly, the loading movable saddle
elementis formed by aloading saddle plate 240¢ (wedge-
shaped, like an upturned V) for resting each signature
astride it, with its back at a vertex of the loading saddle
plate 240c; the loading saddle plate 240c has an opening
angle being relatively small (for example, 30°-50°, and
preferably 35°-45°, such as 40°). Likewise, the sewing
movable saddle element is formed by a sewing saddle
plate 240s (wedge-shaped, like an upturned V as well)
for resting each signature astride it, with its back at a
vertex of the sewing saddle plate 240s; the sewing saddle
plate 240s has an opening angle being relatively large
(for example, 55°-75°, and preferably 60°-70°, such as
65°); in any case, the opening angle of the loading saddle
plate 240c is lower than the opening angle of the sewing
saddle plate 240s (for example, equal to 0.5-0.7, and
preferably equal to 0.55-0.65, such as equal to 0.6 times
the latter).

[0025] Particularly, in the implementation shown in the
figure, a back face of the loading saddle plate 240c and
a back face of the sewing saddle plate 240s are aligned
with each other, so that a front face of the sewing saddle
plate 240s projects outwards a front face of the loading
saddle plate 240c (by an angle equal to the difference of
their opening angles); a connection plate 243 (triangle-
shaped) connects the front face of the sewing saddle
plate 240s to the front face of the loading saddle plate
240c.

[0026] The above-described solution allows making
the sewing saddle plate 240s with the large opening an-
gle, as required for housing various sewing members in-
side it (for example, punches of the signatures), and at
the same time making the loading saddle plate 240c with
the small opening angle. This facilitates the loading of
the signature from the feeding station (not shown in the
figure) onto the loading saddle plate 240c; indeed, in this
way the signature may fall correctly onto the loading sad-
dle plate 240c even when it is only partially opened. In
any case, the opening of the signature is completed while
it is transferred from the loading saddle plate 240c to the
sewing saddle plate 240s (through the connection plate
243).

[0027] Moreover, in the particular implementation
shown in the figure, the transferring system (of the sig-
natures from the loading saddle plate 240ca to the sewing
saddle plate 240s) comprises a pushing peg 250ca; the
pushing peg 250ca is arranged on the front face of the
loading saddle plate 240c, so as to project above its ver-
tex. The pushing peg 250ca is mounted, through a cor-
responding longitudinal slit on the front face of the loading
saddle plate 240c, on a belt transmission system 250cb,
which is fixed inside the loading saddle plate 240c; in this
way, the pushing peg 250ca moves alternately back and
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forth along the vertex of the loading saddle plate 240c
(for pushing the signature from the loading saddle plate
240c to the sewing saddle plate 240s when it moves to-
wards it, from the right to the left in the figure).

[0028] The transferring system also comprises a
square register 250s (known per se), which is mounted
on the front face of the sewing saddle plate 240s for reg-
ulating the signature at a sewing position thereon (for the
sewing of the signature to the forming book block, not
shown in the figure). For example, the square register
250s comprises a pair of friction belts (one being powered
and the other being free so as to be dragged in rotation
when in contact with the first one); the friction belts (in
contact to each other) slow down the signature being
pushed onto the sewing saddle plate 240c by the pushing
peg 250ca, and they drag it until it abuts against an end-
of-stroke wall; at this point, the friction belts are spaced
apart, so that the idle friction belt stops thereby maintain-
ing the signature stationary at this position on the sewing
saddle plate 240s. The position of the square register
250s along the sewing saddle plate 240s (and then that
at which the signature is maintained stationary) may be
regulated according to the size of the signature, by sliding
the square register 250s along a regulation guide.
[0029] The main working phases of the sewing ma-
chine (with this double movable saddle 240) according
to an embodiment of the invention are shown in FIG.3A-
FIG.3E.

[0030] Starting from the FIG.3A, the double movable
saddle 240 has a signature, denoted with the reference
305a, loaded on the sewing saddle plate 240c at the sew-
ing position (maintained stationary by the square register
250s); at the same time, the pushing peg 250ca is at an
end-of-stroke position thereof distal from the sewing sad-
dle plate 240s (on the right in the figure). The double
movable saddle 240 has just reached a closed position
thereof corresponding to the sewing position of the sew-
ing saddle plate 240s (adjacent to the sewing station
125); the closed position of the double movable saddle
240 also defines the loading position of the loading saddle
plate 240c, wherein it is adjacent to the feeding station
120. In such condition, the signature 305a is sewn to the
forming book block 130 (starting it if the first one thereof,
or adding to it otherwise).

[0031] Meantime, as shown in the FIG.3B, a next sig-
nature, denoted with the reference 305b, is loaded from
the feeding station 120 onto the loading saddle plate
240c; in this way, the pushing peg 250ca is arranged at
the side of the signature 305b opposite the sewing saddle
plate 240s (on the right in the figure).

[0032] Passing to the FIG.3C, once the sewing of the
signature 305a has been completed, the double movable
saddle 240 moves from the closed position to an opened
position corresponding to the releasing position of the
sewing saddle plate 240s (remote from the sewing station
125). In such phase, the signature 305b is transported
with the double movable saddle 240, while the signature
305a (sewn to the forming book block 130) slips off the
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sewing saddle plate 240s.

[0033] When the double movable saddle 240 reaches
the opened position, as shown in the FIG.3D, the signa-
ture 305a has completely released the sewing saddle
plate 240s, so that it is now free to receive the signature
305b from the loading saddle plate 240c. Meantime, the
pushing peg 250ca has moved towards the sewing sad-
dle plate 240s (to the left in the figure), so as to approach
the signature 305b.

[0034] With reference at the end to the FIG.3E, the
double movable saddle 240 returns towards the closed
position. Meantime, the signature 305b is transferred
from the loading saddle plate 240c to the sewing saddle
plate 240s. Particularly, the pushing peg 250ca moves
fast towards the sewing saddle plate 240s (to the left in
the figure), so as to push the signature 305b towards it.
When the pushing peg 250ca has reached an end-of-
stroke position thereof proximal to the sewing saddle
plate 240s (on the left in the figure), it reverses its move-
ment returning towards the distal end-of-stroke position.
The signature 305b instead continues its travel by inertia
until reaching the square register 250s, which maintains
it stationary at such position. When the double movable
saddle 240 reaches the closed position, the signature
305b is loaded on the sewing saddle plate 240c at the
sewing position and the pushing peg 250ca is at the distal
end-of-stroke position, thereby returning to the same sit-
uation of the FIG.3A.

[0035] A corresponding phase diagram according to
an embodiment of the invention is shown in FIG.4. Par-
ticularly, the phase diagram comprises a curve 405,
which traces a position H of the double movable saddle
(on the axis of the ordinates) against a phase @ of a
sewing cycle (on the axis of the abscissas). More in detail,
the phase @ is expressed in degrees - with the sewing
cycle that is defined by a complete rotation of 360° of a
driving shaft of the sewing machine; the position H of the
double movable saddle is expressed in arbitrary units
with respect to the frame, from a value H=0 for the closed
position to a value H=-1 for the opened position.

[0036] As it may be noticed, the double movable sad-
dle moves from the opened position (H=-1) to the closed
position (H=0) from the phase ®=0° to the phase ®=120°,
it remains at the closed position (H=0) from the phase
®=120° to the phase ®=240°, and it moves from the
closed position (H=0) to the opened position (H=-1) from
the phase ®=240° to the phase ®=360°; in this case, the
double movable saddle instantaneously reverses its
movement direction at the opened position (i.e., it re-
mains stationary at such position for a phase ® being
negligible in practice - for example, lower than 2°, and
preferably lower than 1°).

[0037] The above-described solution eliminates the
phase, necessary in the sewing machines known in the
art with fixed saddle, for loading the signature onto the
movable saddle (since the movable saddle should be
maintained opened, aligned with the fixed saddle, until
the signature has not been completely loaded thereon).
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Such advantage may be exploited in several ways (either
individually or in combination to each other). For exam-
ple, itis possible to reduce the length of the sewing cycle
for the same speed of working of the sewing machine -
i.e., of movement of the double movable saddle (with an
increase of its yield). For the same length of the sewing
cycle, itis instead possible to reduce the working speed
of the sewing machine (with an increase of its reliability);
always for the same length of the sewing cycle, it is also
possible to increase a distance between the opened po-
sition and the closed position of the double movable sad-
dle - for example, with a corresponding rotation angle of
30°-40° (thereby facilitating the release of signatures
very wide).

[0038] Moreover, in this way it is also possible to avoid
maintaining the double movable saddle stationary at the
opened position (thanks to the fact that the signature is
already loaded on the loading saddle plate, and the trans-
ferring system moves together with the double movable
saddle).

[0039] A schematic representation of a detail of the
same sewing machine according to another embodiment
of the invention is shown in FIG. 5.

[0040] In this case, the sewing machine is provided
withy two movable saddles, which are arranged side-by-
side with a common rotation axis; a loading movable sad-
dle 540c (on the right in the figure) defines the loading
movable saddle element, while a sewing movable saddle
540s (onthe leftinthe figure) defines the sewing movable
saddle element. As above, the loading movable saddle
540c is formed by a loading saddle plate having an open-
ing angle relatively small (for example, 30°-50°, and pref-
erably 35°-45°, such as 40°). Likewise, the sewing mov-
able saddle 540s is formed by a sewing saddle plate hav-
ing an opening angle relatively large (for example, 55°-
75°, and preferably 60°-70°, such as 65°); in any case,
the opening angle of the loading movable saddle 540c
is lower than the opening angle of the sewing movable
saddle 540c (for example, equal to 0.5-0.7, and prefer-
ably equal to 0.55-0.65, such as equal to 0.6 times the
latter). Particularly, in the implementation shown in the
figure, when the loading movable saddle 540c and the
sewing movable saddle 540s are aligned (i.e., their ver-
texes are arranged along a same line), a back face of
the loading movable saddle 540c and a back face of the
sewing movable saddle 540s are aligned with each other,
so that a front face of the sewing movable saddle 540s
projects outwards a front face of the loading movable
saddle 540c (by an angle equal to the difference of their
opening angles). The sewing movable saddle 540s also
comprises a connection plate 543 (triangle-shaped) that
extends inwards from an edge of its front face to the load-
ing movable saddle 540c; in this way, when the loading
movable saddle 540c and the sewing movable saddle
540s are aligned, the connection plate 543 connects the
front face of the sewing movable saddle 540s to the front
face of the loading movable saddle 540c.

[0041] As above, this allows making the sewing mov-
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able saddle 540s large (for housing the various sewing
members inside it), and at the same time making the
loading movable saddle 540c narrow (for facilitating the
loading of the signature, not shown in the figure, from the
feeding station thereon), with the opening of the signature
that completes while it is transferred from the loading
movable saddle 540c to the sewing movable saddle 540s
through the connection plate 543.

[0042] Moreover, in the particular implementation
shown in the figure, the transferring system (of the sig-
natures from the loading movable saddle 540c to the sew-
ing movable saddle 540s) comprises a pushing peg
550ca; the pushing peg 550ca is arranged on the frame
of the sewing machine (not shown in the figure) above
the loading movable saddle 540c, so as to rest against
its front face when the loading movable saddle 540c is
at the position corresponding to the releasing position of
the sewing movable saddle 540s, at a height such as to
project above its vertex (while the pushing peg 550ca is
spaced apart from the loading movable saddle 540c oth-
erwise). The pushing peg 550ca is mounted on a belt
transmission system 550cb, which is fixed to the frame;
in this way, the pushing peg 550ca moves alternately
back and forth along the vertex of the loading movable
saddle 540c (for pushing the signature from the loading
movable saddle 540c to the sewing movable saddle 540s
when it moves towards it). Moreover, the transferring sys-
tem comprises a throwing wheel 550cc, which rotates
continuously towards the sewing movable saddle 540s
(clockwise in the figure); the throwing wheel 550cc is ar-
ranged on the frame above the loading movable saddle
540c, so as to be at an end of its vertex, proximal to the
sewing movable saddle 540s, when the loading movable
saddle 540c is at the position corresponding to the re-
leasing position of the sewing movable saddle 540s. The
throwing wheel 550cc is mounted on a cam transmission
system 550cd, which is fixed to the frame; in this way,
the throwing wheel 550cd is lowered and raised alter-
nately (for throwing the signature on the sewing movable
saddle 540s when lowered in contact with the loading
movable saddle 540c). As above, the transferring system
also comprises a square register 550s, which is mounted
on the front face of the sewing movable saddle 540s for
regulating the signature at a sewing position thereon (for
example, comprising a pair of friction belts and a regu-
lation guide).

[0043] The main working phases of the sewing ma-
chine (with such two movable saddles 540c and 540s)
according to an embodiment of the invention are shown
in FIG.6A-FIG.6F.

[0044] Starting from FIG.6A, the sewing movable sad-
dle 540s has a signature, denoted with the reference
605a, loaded thereon at the sewing position (maintained
stationary by the square register 550s); at the same time,
the pushing peg 550ca is at an end-of-stroke position
thereof distal from the sewing movable saddle 540s (on
the right in the figure), and the throwing wheel 550cc is
raised. The sewing movable saddle 540s has just
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reached the sewing position (adjacent to the sewing sta-
tion 125); the loading movable saddle 540c is at a rest
position thereof, aligned with the sewing movable saddle
540s (adjacent to the feeding station 120). In such con-
dition, the signature 605a is sewn to the forming book
block 130 (starting it if the first one thereof, or adding to
it otherwise).

[0045] Meantime, as shown in the FIG.6B, the loading
movable saddle 540c moves away from the feeding sta-
tion 120, until reaching a position at which it will be aligned
with the sewing movable saddle 540s at the releasing
position (as described in the following), which defines its
loading position. Such movement occurs in a very fast
way, thanks to the low inertia of the loading movable sad-
dle 540c (being small, light, and unloaded).

[0046] Passingtothe FIG.6C, a next signature, denot-
ed with the reference 605b, is loaded from the feeding
station 120 onto the loading movable saddle 540c; this
may occur without any problem (evenin this case in which
the loading movable saddle 540c is remote from the feed-
ing station 120), by simply providing a slightly greater
throwing of the signature 605b. In this way, the pushing
peg 550ca is arranged at the side of the signature 605b
opposite the sewing movable saddle 540s (on the right
in the figure).

[0047] Asshowninthe FIG.6D, once the sewing of the
signature 605a is completed, the sewing movable saddle
540s moves from the sewing position to the releasing
position (remote from the sewing station 125). In such
phase, the signature 605a (sewn to the forming book
block 130) slips off the sewing movable saddle 540s;
when the sewing movable saddle 540s reaches the re-
leasing position, the signature 605b has completely re-
leased the sewing movable saddle 540s, so that it is now
free to receive the signature 605b from the loading mov-
able saddle 540c (aligned therewith). Meantime, the
pushing peg 550ca has moved slowly towards the sewing
movable saddle 540s (to the left in the figure), so as to
carry the signature 605b, always completely on the load-
ing movable saddle 540c, under the throwing wheel 50cc
(thus reversing its movement for returning towards the
distal end-of-stroke position).

[0048] Withreference now to the FIG.6E, the signature
605b may be transferred from the loading movable sad-
dle 540c to the sewing movable saddle 540s. For this
purpose, the throwing wheel 550cc is lowered against
the loading movable saddle 540c, thereby entering in
contact with the signature 605b below it; consequently,
the signature 605b is thrown towards the sewing movable
saddle 540s.

[0049] Passing at the end to the FIG.6F, the throwing
wheel 550cc is raised (so as to detach from the loading
movable saddle 540c). The sewing movable saddle 540s
and the loading movable saddle 540c move integrally
towards the sewing position and the resting position, re-
spectively. Meantime, the signature 605b continues its
travel by inertia until reaching the square register 550s,
which maintains it stationary at such position. When the

10

15

20

25

30

35

40

45

50

55

sewing movable saddle 540s reaches the sewing posi-
tion, the signature 605b is loaded thereon at the sewing
position, thereby returning to the same situation of the
FIG.6A.

[0050] A corresponding phase diagram according to
an embodiment of the invention is shown in FIG.7. Par-
ticularly, the phase diagram comprises a curve 705s
(dark line) and a curve 705c (light line), which trace the
position H of the sewing movable saddle and of the load-
ing movable saddle, respectively (on the axis of the or-
dinates, from H=0 for the sewing position and the resting
position, respectively, to H=-1 for the releasing position
and the loading position, respectively) against the phase
@ (on the axis of the abscissas).

[0051] Considering the curve 705s firstly, the sewing
movable saddle moves from the releasing position (H=-
1) to the sewing position (H=0) from the phase ®=0° to
the phase ®=120°, itremains at the sewing position (H=0)
from the phase ®=120° to the phase ®=240°, and it
moves from the sewing position (H=0) to the releasing
position (H=-1) from the phase ®=240° to the phase
®=360°. Passing instead to the curve 705c, the loading
movable saddle moves integrally with the sewing mova-
ble saddle from the loading position (H=-1) to the resting
position (H=0) from the phase ®=0° to the phase ®=120°,
it moves from the resting position (H=0) to the loading
position (H=-1) from the phase ®=120° to the phase
®=210°, and it remains at the loading position (H=-1)
fromthe phase ®=210° to the phase ®=360°. In this case,
the sewing movable saddle instantaneously reverses its
movement direction at the releasing position, and the
loading movable saddle instantaneously reverses its
movement direction at the resting position (i.e., they re-
main stationary at such positions for a phase ® being
negligible in practice - for example, lower than 2°, and
preferably lower than 1°).

[0052] In this case as well, there is eliminated the
phase required in the sewing machines known in the art
with fixed saddle wherein the movable saddle is main-
tained stationary for loading the signature thereon. As
above, this allows reducing the length of the sewing cycle
(for the same working speed of the sewing machine), of
reducing the working speed of the sewing machine
and/orincreasing a distance between the sewing position
and the releasing position of the sewing movable saddle
(for the same length of the sewing cycle).

[0053] Moreover, in this way it is also possible to avoid
maintaining the sewing movable saddle stationary at the
releasing position (thanks to the fact that the signature
is already loaded on the loading movable saddle, and it
has already been thrown towards the sewing movable
saddle by the transferring system that interacts with the
loading movable saddle at the loading position).

[0054] Naturally, in order to satisfy local and specific
requirements, a person skilled in the art may apply to the
solution described above many logical and/or physical
modifications and alterations. More specifically, although
this solution has been described with a certain degree of
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particularity with reference to one or more embodiments
thereof, it should be understood that various omissions,
substitutions and changes in the form and details as well
as other embodiments are possible (for example, with
reference to process parameters, materials and sizes).
Particularly, different embodiments of the invention may
even be practiced without the specific details (such as
the numerical values) set forth in the preceding descrip-
tion to provide a more thorough understanding thereof;
conversely, well-known features may have been omitted
or simplified in order not to obscure the description with
unnecessary particulars. Moreover, itis expressly intend-
ed that specific elements and/or method steps described
in connection with any embodiment of the disclosed so-
lution may be incorporated in any other embodiment as
a matter of general design choice.

[0055] For example, similar considerations apply if the
sewing machine has a different structure or comprises
equivalent components, or it has other operative charac-
teristics. In any case, every component thereof may be
separated into more elements, or two or more compo-
nents may be combined together into a single element;
moreover, each component may be replicated to support
the execution of the corresponding operations in parallel.
Itis also pointed out that (unless specified otherwise) any
interaction between different components generally does
not need to be continuous, and it may be either direct or
indirect through one or more intermediaries.

[0056] More generally, although in the preceding de-
scription specific reference has been made to a sewing
machine, the same solution may also find application in
other binding machines (for example, wherein the signa-
tures are bound together with metal staples). Likewise,
each signature may have a different structure (for exam-
ple, formed in part by non-printed sheets), and it should
be intended in the broadest meaning of the term (for ex-
ample, including either simple signatures or overlapped
signatures); moreover, the signatures may be bound into
blocks to obtain other bookbinding products (such as
pamphlets, booklets, and the like). Similar considerations
apply if the two movable saddle elements are driven by
equivalent driving means (for example, dedicated mo-
tors), and if equivalent transferring means is provided for
transferring the signature from the loading movable sad-
dle element to the sewing movable saddle element (for
example, with the pushing peg, arranged inside the load-
ing movable saddle element, which projects across a slit
made along its vertex).

[0057] The two embodiments described above are not
exhaustive (with their features that may be combined in
any way).

[0058] For example, nothing prevents arranging the
feeding station and/or the sewing station at different po-
sitions.

[0059] Moreover, the possibility of loading the signa-
ture onto the loading movable saddle element at any oth-
erinstant (independently of the sewing operation as well)
is not excluded.
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[0060] The sewingand loading saddle plates (eitherin
the version with double movable saddle or in the version
with two movable saddles) may be arranged in different
way (for example, symmetrically to their longitudinal ax-
is), and they may have different opening angles (even
equal to each other).

[0061] The structure with double movable saddle may
also be made with a different extent thereof (for example,
for loading three or more signatures).

[0062] In this case, the possibility is not excluded of
loading the signature onto the loading saddle plate at a
different position of the double movable saddle (theoret-
ically, even when it is opened).

[0063] The transferring means may move integrally
with the loading movable saddle even without being
mounted thereon; in any case, nothing prevents arrang-
ing the transferring means on the frame of the sewing
machine (possibly providing a short stop of the double
movable saddle at the opened position for allowing the
transferring means to act on the signature placed on the
loading saddle plate).

[0064] The structure with two movable saddles may
also be implemented providing different strokes for such
movable saddles (for example, with the loading movable
saddle at the loading position that goes beyond the sew-
ing movable saddle at the sewing position).

[0065] In a different embodiment of the invention, the
loading movable saddle at the loading position is aligned
with the sewing movable saddle at the sewing position
(or it goes beyond it towards the feeding station); in this
case, the signature may be loaded onto the loading mov-
able saddle while the sewing movable saddle is station-
ary at the sewing position and in part also while it moves
towards the releasing position (with the loading movable
saddle that reaches the sewing movable saddle in any
case before it arrives to the releasing position thanks to
its higher speed).

[0066] Similar considerations apply if the pushing peg
and/or the throwing wheel are replaced by equivalent
pushing means (for example, even without any throwing
wheel); in any case, such pushing means may move in-
tegrally with the loading movable saddle (for example,
being mounted thereon).

[0067] The solution described above may be imple-
mented with an equivalent method (by using similar steps
with the same functions of more steps or portions thereof,
removing some steps being non-essential, or adding fur-
ther optional steps); moreover, the steps may be per-
formed in a different order, concurrently or in an inter-
leaved way (at least in part).

[0068] Moreover, it is possible to implement the pro-
posed solution as a stand-alone module, as a plug-in for
the control program of the sewing machine, or even di-
rectly in the control program itself. Alternatively, the same
solution may be applied in a system comprising a sewing
machine and a distinct computer (or any equivalent data-
processing system). Similar considerations apply if the
program (which may be used to implement each embod-
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iment of the invention) has any other form suitable to be
used by a data-processing system or in connection there-
with; moreover, it is possible to provide the program on
any computer-usable medium (for example, of magnetic

type).

Claims

1. Abinding machine (100) including a feeding station
(115,120) for feeding a signature (105) in succes-
sion, a binding station (125,135), a binding movable
saddle element (140s) for receiving the signature,
driving means (145) for maintaining the binding mov-
able saddle element stationary at a binding position
for binding the signature to a forming block of signa-
tures (130) in the binding station and for moving the
binding movable saddle element between the bind-
ing position and a releasing position for releasing the
signature being bound to the forming block of signa-
tures, and loading means (140c,150) for loading the
signature from the feeding station onto the binding
movable saddle element,
characterized in that
the loading means includes a loading movable sad-
dle element (140c) arranged at a side of the binding
movable saddle element, the driving means (145)
being further adapted to maintain the loading mov-
able saddle element stationary at a loading position
for loading the signature from the feeding station and
to move the loading movable saddle element inte-
grally with the binding movable saddle element at
least in part while the binding movable saddle ele-
ment moves from the releasing position to the bind-
ing position, and transferring means (150) for trans-
ferring the signature from the loading movable sad-
dle element to the binding movable saddle element
while the binding movable saddle element and the
loading movable saddle element move integrally.

2. The binding machine (100) according to claim 1,
wherein the driving means (145) is adapted to drive
the binding movable saddle element (140s) along a
first moving direction and to drive the loading mov-
able saddle element (140c) along a second moving
direction parallel to the first moving direction, the
binding station (125,135) being arranged along the
first moving direction and the feeding station
(115,120) being arranged along the second moving
direction at a side of the binding station.

3. The binding machine (100) according to claim 1 or
2, wherein the driving means (145) is adapted to
maintain the loading movable saddle element (140c)
stationary at the loading position at least in part while
the binding movable saddle element (140s) is sta-
tionary at the binding position.
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4.

The binding machine (100) according to any claim
from 1 to 3, wherein the binding movable saddle el-
ement (140s) includes a first saddle plate (240s;
540s) for depositing the signature (305a,405b;605a,
605b) astride and the loading movable saddle ele-
ment (140c) includes a second saddle plate (240c;
540c) for depositing the signature astride, the first
saddle plate being wedge-shaped with a first open-
ing angle and the second saddle plate being wedge-
shaped with a second opening angle lower than the
first opening angle.

The binding machine (100) according to any claim
from 1 to 4, wherein the binding machine includes a
double movable saddle (240) having a first portion
(240s) and a second portion (240c) along a longitu-
dinal axis thereof perpendicular to a moving direction
of the double movable saddle, the first portion defin-
ing the binding movable saddle element (140s) and
the second portion defining the loading movable sad-
dle element (140c).

The binding machine (100) according to claim 5,
wherein the loading position of the loading movable
saddle element (240c) corresponds to the binding
position of the binding movable saddle element
(240s).

The binding machine (100) according to claim 5 or
6, wherein the transferring means (150) moves inte-
grally with the double movable saddle (240), the driv-
ing means (145) being adapted to reverse a moving
direction of the double movable saddle at the releas-
ing position of the binding movable saddle element
(240s) substantially instantaneously.

The binding machine (100) according to any claim
from 1 to 4, wherein the binding movable saddle el-
ement (140s) and the loading movable saddle ele-
ment (140c) are a binding movable saddle (540s)
and a loading movable saddle (540c) separate from
the binding movable saddle, respectively, the driving
means (145) being adapted to drive the binding mov-
able saddle and the loading movable saddle inde-
pendently.

The binding machine (100) according to claim 8,
wherein the loading movable saddle (540c) at the
loading position is aligned with the binding movable
saddle (540s) at the releasing position, the driving
means (145) being adapted to move the loading
movable saddle from a position corresponding to the
binding position of the binding movable saddle to the
loading position while the binding movable saddle is
stationary at the binding position, and wherein the
binding machine includes a support frame (105) for
supporting the feeding station (115,120), the binding
station (125,135), the binding movable saddle (540s)
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and the loading movable saddle (540c), the trans-
ferring means (150) including pushing means
(550ca-550cd) mounted on the support frame inde-
pendently of the binding movable saddle and the
loading movable saddle for pushing the signature
from the loading movable saddle at the loading po-
sition to the binding movable saddle at the releasing
position, and regulation means (550s) moving inte-
grally with the binding movable saddle for regulating
a position of the signature (510a,510b) on the bind-
ing movable saddle.

A method for operating a binding machine (100), the
method including the steps of:

feeding a signature (105) in succession from a
feeding station (115,120),

loading the signature onto a binding movable
saddle element (140s),

maintaining the binding movable saddle ele-
ment stationary at a binding position for binding
the signature to a forming block of signatures
(130), and

moving the binding movable saddle element
from the binding position to a releasing position
for releasing the signature being sewn to the
forming block of signatures,

characterized in that

the step of loading the signature includes:
maintaining a loading movable saddle element
(140c), arranged at a side of the binding mova-
ble saddle element, stationary at a loading po-
sition for loading the signature from the feeding
station,

moving the loading movable saddle element in-
tegrally with the binding movable saddle ele-
ment at least in part while the binding movable
saddle element moves from the releasing posi-
tion to the binding position, and

transferring the signature from the loading mov-
able saddle element to the binding movable sad-
dle element while the binding movable saddle
element and the loading movable saddle ele-
ment move integrally.
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