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Description

[0001] The present invention relates to the bookbind-
ing field, and more specifically to a sewing station for a
bookbinding machine.

[0002] Bookbinding machines are commonly used for
making sewn books. A sewn book consists of a block of
signatures that are sewn together in a corresponding
station of the bookbinding machine. The sewing station
includes a series of needles and hook needles (or cro-
chets), which cooperate to sew the signatures by means
of continuous threads.

[0003] In order to separate the different blocks of sig-
natures, the threads are automatically cut after sewing
a last signature of every block. Typically, as described
in EP-A-0295220, the sewing station is provided with a
blade for each needle and with a hook for each hook
needle. Once the last signature of the block has been
sewn, the blade is moved close to the needle and the
hook is moved close to the hook needle. In this way, the
blade interferes with the thread that will be used by the
needle to sew a first signature of a next block; at the
same time, the hook picks up a loop of the thread that
is held by the hook needle. As the block of signatures
moves away from the needles and the hook needles,
the thread is tightened on the blade and cut. The hook
thus unravels the loop, so that the block of signatures is
completely separated from the next one.

[0004] Different solutions have been proposed in the
last years for improving the above-describe cutting op-
eration. For example, in several bookbinding machines
known in the art the blades reciprocate, so as to in-
crease their efficiency. Alternatively, US-A-5,507,524
suggests replacing the blades with scissors-like cutting
devices; in this way, it is possible to prevent any tension-
ing of the thread that could damage the signatures.
[0005] A drawback of the solutions known in the art is
that the length of the thread (projecting from the signa-
tures after the cutting operation) cannot be controlled
efficiently.

[0006] Particularly, a portion of the thread projecting
from the first signature of each block (in the proximity of
the needle) is very short; therefore, the thread can slip
into the signature impairing its sewing. Conversely, the
portion of the thread projecting from the last signature
of each block (in the proximity of the hook needle) is
very long; the thread can then interfere with the next op-
erations that are carried out on the block of signatures
(for example, the gluing of a spine or the forming of a
soft cover).

[0007] In order to avoid those problems, in the book-
binding machine described in US-A-5,507,524 the pro-
jecting portions of the thread are fastened to the signa-
tures (either gluing or welding the portions of the thread).
Different bookbinding machines known in the art are
equipped with a device for sucking and cutting the por-
tions of the thread projecting from the last signatures of
the blocks. However, the solutions described above re-
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quire additional operations after sewing the signatures;
moreover, the technique based on the welding is quite
unreliable and requires the use of specific threads (with
a high content of synthetic fibers).

[0008] An additional drawback is experienced in the
bookbinding machines using the blades. In this case, it
is not possible to select the moment when the thread is
cut with precision. Indeed, the cutting operation de-
pends on many uncontrollable factors (such as the
sharpening of the blades, the type of thread, the thick-
ness of the signatures, and the like).

[0009] It is an object of the present invention to pro-
vide a sewing station, which allows controlling the length
of the portions of the thread projecting from the signa-
tures efficiently.

[0010] It is another object of the present invention to
increase the length of the portions of the thread project-
ing from the first signatures of the blocks in the proximity
of the needles.

[0011] Itis yet another object of the present invention
to prevents the threads from slipping into the signatures.
[0012] Moreover, it is an object of the present inven-
tion to reduce the length of the portions of the thread
projecting from the last signatures of the blocks in the
proximity of the hook needles.

[0013] It is another object of the present invention to
limit the additional operations that must be performed
on the blocks of signatures (after their sewing).

[0014] The accomplishment of these and other relat-
ed objects is achieved by a sewing station as set out in
the first claim.

[0015] Briefly, an aspect of the present invention pro-
vides a sewing station for a bookbinding machine, the
sewing station having at least one sewing unit including
a needle and a hook needle for sewing blocks of signa-
tures in succession using a continuous thread, and a
cutting device having means for engaging the thread in
the proximity of the needle after sewing a last signature
of each block and means for cutting the engaged thread;
the sewing station further includes means for moving the
cutting device to an operative position between the nee-
dle and the hook needle after engaging the thread, the
thread being cut in the operative position.

[0016] The present invention also provides a book-
binding machine including the sewing station. Moreover,
a corresponding sewing method is encompassed.
[0017] Further features and the advantages of the so-
lution according to the present invention will be made
clear by the following description of a preferred embod-
iment thereof, given purely by way of a non-restrictive
indication, with reference to the attached figures, in
which:

Figure 1 depicts a bookbinding machine in which
the sewing station of the invention can be used;
Figures 2a and 2b are a top view and a bottom view,
respectively, of the sewing station;

Figures 3a and 3b illustrate operation of a cutter



3 EP 1518 714 A1 4

used in the sewing station;

Figure 3cis an enlarged view of an insert of the sew-
ing station;

Figures 4a-4i show the sequence of operations re-
lating to a sewing process.

[0018] Withreference in particularto Figure 1, a book-
binding machine 100 is shown. The machine 100 is used
to sew together blocks of signatures 105, in order to form
corresponding books; each signature 105 consists of a
large printed sheet, which is folded one or more times
(so as to define the pages of the book). A hopper 110
feeds the signatures 105 in succession to an opening
station 120 (for example, including 4 upper opening
heads and 4 lower opening heads arranged along a
feeding direction of the signatures 105). The signatures
105 are opened in the middle and placed astride a fixed
saddle 125, which conveys the signatures 105 to a sew-
ing station 130.

[0019] The sewing station 130 includes a movable
saddle 135, which is aligned with the fixed saddle 125
when opened (in a lowered position). Whenever a sig-
nature 105 is in the proximity of the sewing station 130,
the signature 105 is accelerated so as to be separated
from the following signatures and thrown onto the mov-
able saddle 135. The movable saddle 135 is then closed
(to a raised position). The signature 105 loaded on the
movable saddle 135 is sewn to a previous signature by
means of continuous threads. Once a last signature of
a current block 140 has been sewn, the threads are cut.
The block of signatures 140 is then conveyed to a holder
145 (in order to be supplied to further machines that
complete the production of the book). Operation of the
bookbinding machine 100 is remotely managed by
means of a programmable logic controller (PLC) 150.
[0020] Similar considerations apply if the bookbinding
machine has a different structure or includes other units
(for example, a series of trays for pre-loading the signa-
tures or a different number of opening heads), if the PLC
is replaced with an equivalent data processing system
(for example, a Personal Computer), and the like.
[0021] Moving now to Figure 2a, the sewing station
130 is illustrated in detail in a partially cut away view.
The sewing station 130 is formed by a bank of units 203
(for example, 10-15). Each sewing unit 203 includes a
needle 205 and a hook needle 210, which cooperate to
sew together the signatures by means of a correspond-
ing thread (not shown in the figure). The needle 205 con-
sists of a slender element with an eye 205¢ at its pointed
end for inserting the thread; the hook needle 210 con-
sists of a similar slender element but with a hook 210h
at its pointed end for catching the thread.

[0022] The needle 205 and the hook needle 210 are
driven with a reciprocating motion towards the signature
105 put astride the movable saddle 135; for this pur-
pose, the movable saddle 135 features a longitudinal
slit (not shown in the figure) along a back of the signature
105, for allowing the passage of the needles 205 and
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the hook needles 210. A pressure insert 215 is inter-
posed between each pair of elements 205,210 and the
signature 105 (so as to hold down the signature 105 on
the movable saddle 135). The insert 215 has a through
hole 215n for the passage of the needle 205 and a
through hole 215c for the passage of the hook needle
210.

[0023] A cutter 220 is associated with the needle 205,
and a separator 225 is associated with the hook needle
210. The cutter 220 is used to sever the thread after
sewing the last signature of each block. The separator
225 consists of a hook, which catches the cut thread to
complete the separation of the block of signatures. A
gripper 227 (shown in dashed lines in the figure) is ar-
ranged inside the movable saddle 135; the gripper 227
acts as a thread carrier, which conveys the thread from
the needle 205 to the hook needle 210 (inside the sig-
nature 105 put astride the movable saddle 135).
[0024] As shown in Figure 2b, all the separators 225
are fastened to a bar 230, which is driven by a tie rod
mechanism 235. The bar 230 moves the separators 225
so as to encircle and hook the cut threads (held by the
corresponding hook needles).

[0025] Each cutter 220 has a telescopic structure,
with an inner element 220i that slides inside an outer
element 2200. All the outer elements 2200 are fastened
to a bar 240. A further bar 245 drives all the inner ele-
ments 220i. The bar 245 is hinged at the free ends of
two clamps 250 (only one shown in the figure). The
clamps 250 are fastened to a shaft 255, which slides
and rotates inside a sleeve of the tie rod mechanism
235.

[0026] When the shaft 255 is caused to slide, the cut-
ters 220 are moved transversally to their longitudinal ax-
es (by means of the clamps 250 and the bars 240,245).
When the shaft 255 rotates, the movement is transmit-
ted to the clamps 250. The bar 245 pivots about the
clamps 250, and then moves transversally to its longi-
tudinal axis (rightwards when the shaft 255 rotates
counterclockwise and leftwards when the shaft 255 ro-
tates clockwise). In this way, the inner elements 220i are
extracted from or retracted into, respectively, the re-
spective outer elements 220o0.

[0027] Similar considerations apply if the sewing sta-
tion has another structure, or if a different number of
sewing units are provided (down to a single one); more-
over, the concepts of the present invention are also ap-
plicable when equivalent mechanisms are used to drive
the separators and the cutters, or when the cutters have
a different structure (for example, with pneumatic pis-
tons).

[0028] Operation of a generic cutter 220 is described
in detail with reference to Figures 3a and 3b. Consider-
ing in particular Figure 3a, the cutter 220 is illustrated
with the inner element 220i extracted from the outer el-
ement 2200. A recess 305 is formed in the proximity of
a free end of the inner element 220i. The recess 305
has a left corner 305n and a right corner 305c; when the
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cutter 220 is placed between the respective needle and
hook needle, the corner 305n faces the needle and the
corner 305c¢ faces the hook needle. The recess 305 de-
fines a hook, which is used to catch the corresponding
thread (denoted with 310). The outer element 2200 ends
with a circular edge 315. A notch 320 is formed at the
free end of the outer element 2200; the notch 320 is in
line with the corner 305n.

[0029] When the inner element 220i is retracted into
the outer element 2200, as shown in Figure 3b, the
thread 310 remains engaged between those elements
220i,2200. The corner 305c and the edge 315 act as
blades, which cut the thread 310. On the contrary, the
notch 320 clears the portion of the thread 310 arranged
on the corner 305n. As a consequence, the thread 310
is cut at a single position (on the side facing the hook
needle).

[0030] Similar considerations apply if the cutter has a
different structure (for example, with the outer element
and the inner element that have a square section), if the
recess of the inner element is made in a different way,
or if the notch has another shape.

[0031] With reference now to Figure 3c, the insert 215
is illustrated in an enlarged view from below. A hollow
320 extends from a free end of the insert 215, between
the through hole 215n (for the needle) and the through
hole 215c¢ (for the hook needle). A slit 325 is made on a
lower surface of the insert 215 (which lower surface is
used to hold down the signatures); the slit 325 connects
the through hole 215n with the hollow 320 (on the lower
surface). A chamfer 327 is formed at an outer joint be-
tween the slit 325 and the through hole 215n (to avoid
damaging the thread when it is drawn towards the hol-
low 320). The hollow 320 has an inner portion 320i,
which extends inwards from the slit 325.

[0032] However, the concepts of the presentinvention
are also applicable when the insert has a different struc-
ture (for example, consisting of a simple plate), or when
all the inserts are replaced with one or more equivalent
members. Alternatively, the hollow has a different
shape, the slit is formed in another way, and the like.
[0033] The sequence of operations relating to a sew-
ing process is illustrated schematically in Figures 4a-4i.
Considering in particular Figure 4a, at the beginning of
the sewing process the thread 310 (typically supplied by
a bobbin, not shown in the figure) is inserted into the eye
205e of the needle 205; the thread 310 is then used to
sew together adjacent signatures (forming a stack 403).
For this purpose, the thread 310 is drawn through the
back of each signature of the stack 403 to form inter-
locked stitches, each one bridging between two adja-
cent signatures of the stack 403; particularly, a row of
plain stitches 405 is formed by the needle 205 and a row
of looped stitches 410 is formed by the hook needle 210.
[0034] The stack of signatures 403 moves forward
along a shifting direction indicated by the arrow in the
figure; a new signature (denoted with 105n) is then fed
to the stack 403 (by means of the movable saddle). The
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signature 105n is pierced (using a punching device ar-
ranged inside the movable saddle); in particular, a
through hole 415 and a through hole 420 are formed in
the back of the signature 105n for the needle 205 and
for the hook needle 210, respectively.

[0035] In the condition shown in the figure, the thread
310 passes through the eye 205e of the needle 205 (be-
tween the bobbin and the plain stitches 405). The hook
210h of the hook needle 210 faces forward (opposite to
the shifting direction of the stack 403), and holds a loop
425 that has been freshly formed by the thread 310.
[0036] Moving now to Figure 4b, the needle 205 and
the hook needle 210 are lowered, after rotating the hook
needle 210 by 180°. In this way, the thread 310 is con-
veyed inside the signature 105n by the needle 205,
while the loop 425 remains wound around the hook nee-
dle 210 (outside the signature 105n). The needle 205
and the hook needle 210 are then slightly retracted, in
order to form a bend 427 in the double-stranded thread
310 inside the signature 105n.

[0037] With reference to Figure 4c, the thread carrier
227 grips the thread 310 at that bend, and pulls it past
the hook needle 210. The thread carrier 227 then pivots
towards the hook needle 210, to have the thread 310
contact the hook needle 210 (above the hook 210h). The
needle 205 and the hook needle 210 are then extracted
from the signature 105n; at the same time, the thread
carrier 227 returns to its starting position (close to the
needle 205).

[0038] In this way, as shown in Figure 4d, the hook
210h picks up the thread 310; as a consequence, the
thread 310 is pulled out the signature 105n and forms a
new loop 430 that is concatenated with the previous loop
425. The hook needle 210 then rotates by 180° so as to
return to its starting position. At the same time, the dou-
ble-stranded thread 310 between the needle 205 and
the hook needle 210 is tightened against an inner edge
of the back of the signature 105n.

[0039] Considering now Figure 4e, a blind stitch is
performed after a last signature of a current block (de-
noted with 1051) has been sewn. For this purpose, the
same operations described above are executed without
any signature (exploiting the insert 215 for the abutment
of the double-stranded thread 310 between the needle
205 and the hook needle 210). As a consequence, a
further loop 435 is formed and concatenated with the
previous loop 430. In this case, however, the hook nee-
dle 210 is not rotated (so that the hook 210h remains
turned backward).

[0040] Moving to Figure 4f, the inner element 220i of
the cutter 220 is extracted from the outer element 2200;
the cutter 220 is then moved to an operative position
between the needle 205 and the hook needle 210. The
operative position is substantially equidistant from the
needle 205 and the hook needle 210; for example, the
distance of the operative position from a central point
(in the middle between the needle 205 and the hook
needle 210) is lower than 20%, and preferably lower
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than 10%, of the distance between the needle 205 and
the hook needle 210. In this way, the recess of the inner
element 220i engages the thread 310 (with the portion
of the thread 310 between the needle 205 and the cutter
220 that crosses the slit 325 of the insert 215). At the
same time, the separator 225 picks up the loop 435
(formed by the hook needle 210).

[0041] As a consequence, as illustrated in Figure 49,
when the needle 205 and the hook needle 210 are low-
ered for sewing the first signature of a next block (de-
noted with 105f), the loop 435 is released from the hook
210h but remains held by the separator 225. As the sig-
nature 1051 moves forward, a slight tension is applied
to the thread 310 (by the cutter 220 and the separator
225); at the same time, the portion of the thread 310
extending from the cutter 220 towards the separator 225
is received by the inner portion 320i of the hollow 320
(thereby avoiding any interference of the thread 310 with
the insert 215).

[0042] Proceeding to Figure 4h, the inner element
220i is retracted into the outer element 2200 so as to
cut the thread 310. This operation is performed in re-
sponse to a corresponding command received from the
controller of the bookbinding machine. The cutting com-
mand is issued after a predefined delay, which is pro-
grammable by an operator. For example, when working
with light paper the thread 310 is cut immediately, so as
to avoid tearing the signatures. Conversely, when work-
ing with hard paper the thread 310 is cut after sewing
some further signatures (for example, from 1 to 5); in
this way, the stitches are further tightened so as to com-
pact the signatures.

[0043] With reference now to Figure 4i, as the signa-
ture 1051 further moves forward the separator 225 un-
ravels the loop 435. As a consequence, the block of sig-
natures so obtained is completely separated from the
previous one (being both the plain stitches 405 and the
loop stitches 410 discontinued). The length of the por-
tion of the thread projecting from the last signature 1051
of the block just sewn (denoted with 3101) and the
length of the portion of the thread projecting from the
first signature 105f of the next block (denoted with 310f)
depend on the operative position of the cutter 220. Par-
ticularly, the length of the projecting portion 310f in-
creases (and the length of the projecting portion 3101
decreases accordingly) as the operative position of the
cutter 220 moves away from the needle 205 towards the
hook needle 210.

[0044] Similar considerations apply if the sewing
process includes equivalent operations, if no blind stitch
is performed after sewing the last signature of each
block, and the like.

[0045] More generally, an aspect of the presentinven-
tion proposes a sewing station for a bookbinding ma-
chine. The sewing station has one or more sewing units.
Each sewing unit includes a needle and a hook needle
for sewing blocks of signatures in succession using a
continuous thread. Moreover, the sewing unit is provid-
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ed with a cutting device; the cutting device has means
for engaging the thread in the proximity of the needle
after sewing a last signature of each block, and means
for cutting the engaged thread. The sewing station of
the invention further includes means for moving the cut-
ting device to an operative position between the needle
and the hook needle after engaging the thread; the
thread is then cut in the operative position.

[0046] The sewing station of the invention allows con-
trolling the length of the portions of the thread projecting
from the signatures in a very efficient way.

[0047] Particularly, the length of the portions of the
thread projecting from the first signatures of the blocks
(in the proximity of the needles) is increased.

[0048] In this way, the threads are prevented from
slipping into the signatures; as a consequence, the re-
liability of the sewing process is strongly increased.
[0049] Atthe same time, the proposed solution reduc-
es the length of the portions of the thread projecting from
the last signatures of the blocks (in the proximity of the
hook needles).

[0050] Therefore, in most practical situations no addi-
tional operations are required on the blocks of signa-
tures (after their sewing). For example, it is possible to
avoid fastening the projecting portions of the threads to
the signatures and/or cutting the portions of the thread
projecting from the last signatures of the blocks. In any
case, the use of the proposed sewing station in different
bookbinding machines is not excluded and within the
scope of the invention.

[0051] The preferred embodiment of the invention de-
scribed above offers further advantages.

[0052] Particularly, the thread is cut in a position that
is substantially equidistant from the needle and the hook
needle.

[0053] In this way, the portions of the thread that
project from the first and the last signatures of every
block nearly have the same length.

[0054] In a specific embodiment of the invention, the
insert has an opening that clears the thread between the
needle and the cutter.

[0055] The opening prevents the thread (to be cut)
from interfering with the insert (which interference would
result in an increase of the length of the portion of the
thread projecting from the last signature of each block).
[0056] Advantageously, the opening includes a por-
tion extending towards the shifting direction of the sewn
signatures, so as to clear the thread between the last
signature of the block and the cultter.

[0057] This additional feature avoids any contact of
the thread to be cut with the insert as the sewn signa-
tures move away from the needles and the hook nee-
dles.

[0058] However, the present invention can be prac-
ticed cutting the thread in a different position (closer to
either the needle or the hook needle), or using a different
insert; for example, in alternative embodiments of the
invention the opening of the insert does not include any
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portion extending towards the shifting direction of the
sewn signatures, or the insert has no opening for clear-
ing the thread to be cut. In any case, the use of the pro-
posed solution in a sewing station without any insert is
not excluded.

[0059] As a further enhancement, the cutter includes
an active element that is responsive to a corresponding
programmable command.

[0060] In this way, itis possible to control the moment
when the thread is cut with high precision. Moreover, the
sewing station can be configured for different operative
conditions in a very simple manner.

[0061] A suggested choice for implementing the cut-
ting element is that of using a telescopic structure.
[0062] The devised solution is very simple, but at the
same time efficient.

[0063] As a further enhancement, the outer element
has a notch that clears a corner of the inner element
when retracted (while another corner of the inner ele-
ment interferes with the edge of the outer element to cut
the thread).

[0064] In this way the thread is cut at a single point,
thereby avoiding loosing small pieces of threads that
could damage the sewing station.

[0065] A way to further improve the solution is to turn
the corner of the inner element (which is active to cut
the thread) towards the hook needle.

[0066] As a consequence, the length of the portion of
the thread projecting from the first signature is further
reduced (with the length of the portion of the thread pro-
jecting from the last signature that is increased accord-
ingly).

[0067] However, the sewing station of the invention is
also suitable to be implemented without the possibility
of programming the cutting command, or even using a
cutting element of the passive type. Alternatively, the
cutting element has a different structure; for example,
the active edge of the inner element can face the needle
(instead of the hook needle), the outer element can be
configured without any notch, or another mechanism
can be used (for example, a scissors-like cutter).
[0068] Naturally, in order to satisfy local and specific
requirements, a person skilled in the art may apply to
the solution described above many modifications and
alterations all of which, however, are included within the
scope of protection of the invention as defined by the
following claims.

Claims

1. A sewing station (130) for a bookbinding machine
(100), the sewing station having at least one sewing
unit (203) including a needle (205) and a hook nee-
dle (210) for sewing blocks of signatures (105) in
succession using a continuous thread (310), and a
cutting device (220) having means (305) for engag-
ing the thread in the proximity of the needle after
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sewing a last signature of each block and means
(305c,315) for cutting the engaged thread,
characterized in that
the sewing station further includes means
(240-255) for moving the cutting device to an oper-
ative position between the needle and the hook
needle after engaging the thread, the thread being
cut in the operative position.

The sewing station (130) according to claim 1,
wherein the operative position is substantially equi-
distant from the needle (205) and the hook needle
(210).

The sewing station (130) according to claim 1 or 2,
wherein the at least one sewing unit further includes
a pressure insert (215), the pressure insert having
an opening (325) for clearing the thread between
the needle (205) and the cutting device (220) in the
operative position.

The sewing station (130) according to claim 3,
wherein the sewn signatures moves away from the
sewing station along a shifting direction, the open-
ing including a portion (320i) extending towards the
shifting direction for clearing the thread (310) be-
tween the last signature of the block and the cutting
device (220) in the operative position.

The sewing station (130) according to any claim
from 1 to 4, wherein the means for cutting (305c,
315) includes an active element (305c) responsive
to a cutting command, the sewing station further in-
cluding means (150) for programming the cutting
command.

The sewing station (130) according to claim 5,
wherein the cutting device (220) includes a tele-
scopic structure with an outer element (2200) and
an inner element (220i) sliding inside the outer ele-
ment, the inner element including a recess (305) for
engaging the thread (310) when the inner element
is extracted from the outer element and for interfer-
ing with an edge (315) of the outer element to cut
the engaged thread when the inner element is re-
tracted into the outer element.

The sewing station (130) according to claim 6,
wherein the recess (305) of the inner element (220i)
has a first corner (305n) and a second corner
(305c), and wherein the outer element (2200) has
a notch (320) for clearing the first corner when the
inner element is retracted, the second corner inter-
fering with the edge (315) to cut the engaged thread
when the inner element is retracted.

The sewing station (130) according to claim 7,
wherein the first corner (305n) faces the needle
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(205) and the second corner (305c) faces the hook
needle (210) in the operative position.

A bookbinding machine (100) including the sewing
station (130) according to any claim from 1 to 8, and
means (110-125) for feeding the signatures in suc-
cession to the sewing station.

In a bookbinding machine, a sewing method includ-
ing the steps of:

at least one needle and at least one hook nee-
dle sewing blocks of signatures in succession
using a corresponding continuous thread,

a cutting device engaging the thread in the
proximity of the needle after sewing a last sig-
nature of each block,

moving the cutting device to an operative posi-
tion between the needle and the hook needle
after engaging the thread, and

cutting the engaged thread in the operative po-
sition.
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