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Description

Technical field

�[0001] The present invention relates to the bookbind-
ing field. Particularly, the present invention relates to the
production of books in a bookbinding system, and more
specifically to the characterization of corresponding
blocks of signatures.

Background of the invention

�[0002] Bookbinding systems are disclosed in EP-�A-
0386357 and WO-�A-�96/23664.
�[0003] The production of books involves a series of
well-�defined operations that are performed by corre-
sponding machines of a bookbinding system. Typically,
large printed sheets are provided to a folding machine,
where they are folded to obtain corresponding signa-
tures. The signatures of the same type are then loaded
into respective hoppers of a gathering machine. The
gathering machine groups the signatures in the correct
order, so as to obtain blocks each one defining a book.
In some cases, the blocks of signatures are conveyed to
a stacking machine that places several blocks of signa-
tures on top of each other. In any case, the signatures
are then distributed to further machines, which complete
the corresponding books. For this purpose, the blocks of
signatures can be either glued or sewn to each other,
and the books can be finished with either a soft or a hard
cover; every combination of these characteristics in-
volves different operations.
�[0004] For example, the production of glued books with
soft covers requires a perfect-�binding machine that mills
the signatures of each block, glues them, and at the end
attaches the desired cover; the item so obtained is then
passed to a three-�knife trimmer machine, which cuts the
signatures and the cover along each edge different from
the spine (so as to open all the pages of the book). On
the other hand, during the production of glued books with
hard covers the perfect-�binding machine mills the signa-
tures of each block and attaches a fastening lining to their
spines; the signatures of the book blocks so obtained are
cut in the three-�knife trimmer machine. The book blocks
are then passed to a case-�in machine for the application
of the desired hard covers. Conversely, the production
of sewn books with soft covers requires a sewing ma-
chine, where the signatures of each block are sewn to-
gether by means of continuous threads. The book blocks
so obtained are passed to the perfect- �binding machine,
which attaches the desired covers; these items are then
cut in the three- �knife trimmer machine. At the end, during
the production of sewn books with hard covers the book
blocks provided by the sewing machine are passed to a
back-�gluing machine, which attaches the linings to the
spines of the signatures. As in the preceding case, the
signatures of the book blocks are cut in the three-�knife
trimmer machine, and are then passed to the case-�in

machine for the application of the desired hard covers.
�[0005] Operation of the above-�described bookbinding
system is subjected to problems of different kind. Partic-
ularly, each sewing machine (as well as each perfect-
binding machine) may experience a number of error con-
ditions (such as the breaking of a thread, the wrong po-
sition of the signature being currently sewn, an error in
the sequence of the signatures of the block, and the like).
The occurrence of every error condition causes the sew-
ing machine to stop automatically, with a warning mes-
sage that is provided to a corresponding operator. The
operator then opens the sewing machine in order to verify
the nature of the error condition. Once the correct oper-
ation of the sewing machine has been restored, the op-
erator closes and restarts it manually.
�[0006] However, the book block that was obtained with
the sewing machine in the error condition may be defec-
tive. For example, if a broken thread is arranged at a
boundary of the book block, this book block can loose its
compactness and integrity during the next operations
(with the signatures that can slide and even detach).
Moreover, a signature projecting from the corresponding
book block is generally not acceptable. Other problems
arise when the projecting signature must be removed by
the operator (so as to avoid any jamming in the sewing
machine), or when the signatures of the book block have
been sewn together in the wrong order.
�[0007] In any case, the defective book blocks should
be discarded from a production line implemented by the
above- �described bookbinding system. However, the
identification of these book blocks is quite difficult.
�[0008] For example, it is not possible to attach a label
to the last signature that is accessible in the sewing ma-
chine when the error condition occurs. Indeed, this label
would be covered by the next signatures that are sewn
later on when the machine is restarted. Therefore, it
would be impossible to discriminate the defective book
block from the other ones visually.
�[0009] A solution that is sometimes applied by the op-
erator is of manually tearing an edge of the signatures
when an error condition occurs. However, even in this
case the identification of the defective book blocks is quite
difficult.
�[0010] Another attempted solution is of attaching a la-
bel so as to have it project from the signature; in this way,
the label remains visible even when further signatures
are sewn to form the desired book block. A drawback of
this solution is that the projecting label can cause a jam-
ming in the sewing machine (or in the following machines
of the bookbinding system).
�[0011] In any case, the solutions known in the art al-
ways require the stop of the sewing machine, which is
followed by a manual intervention of the operator. All of
the above has a detrimental impact on the yield of the
sewing machine and then of the whole bookbinding sys-
tem. Moreover, the identification of the defective book
blocks (outside the sewing machine) must be entrusted
to further operators, which inspect the book blocks visu-
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ally along the production line (for example, to detect the
torn signatures or the projecting labels). However, this
operation is time consuming and is strongly dependent
on the skill and attention of the operators (with the risk
of missing some defecting book blocks).

Summary of the invention

�[0012] According to the present invention, the use of
transponders for characterizing the blocks of signatures
is suggested.
�[0013] Particularly, an aspect of the present invention
proposes a method for producing books in a bookbinding
system. The method starts with the step of binding blocks
of signatures in succession by means of one or more
binding machines. A transponder is associated with at
least one selected of the blocks of signatures inside each
binding machine. The method continues by emitting an
interrogation signal outside the binding machines. One
or more characteristics of each selected block of signa-
tures can now be sensed according to a response signal,
which is returned by the corresponding transponder in
response to the interrogation signal.
�[0014] The proposed solution allows determining any
desired characteristic of the blocks of signatures.
�[0015] This result is achieved irrespectively of the po-
sition of the transponder; particularly, the characteristics
of the blocks of signatures can be detected even if further
signatures of the block cover the transponder.
�[0016] On the other hand, it is possible to apply the
transponder to the block of signatures so as not to inter-
fere with operation of the bookbinding system (thereby
preventing any jamming).
�[0017] Moreover, the devised solution is very effective
and reliable.
�[0018] The above-�described operations (either inside
or outside the binding machines) can be automated in
full or in part, with a beneficial impact on the yield of the
whole bookbinding system; moreover, in this way it is
also possible to reduce any manual intervention to the
minimum (thereby reducing the costs and increasing the
quality of the production process).
�[0019] In a preferred embodiment of the invention, the
transponder consists of an acoustic-�magnetic tag that is
attached to each selected block of signatures.
�[0020] This implementation is very simple and cost ef-
fective; moreover, it ensures a high level of reliability,
thanks to its noise-�immunity (for example, to background
magnetic fields) and its low sensitivity to the presence of
metal objects (as it is typical of industrial environments).
�[0021] Without detracting from its general applicability,
the proposed solution has been specifically designed for
sewing machines.
�[0022] In a preferred embodiment of the invention, the
transponder is associated with a block of signatures be-
ing currently bound in response to the detection of an
error condition of the binding machine; it is then possible
to identify each selected block of signatures as defective

in response to the receipt of the response signal (which
is returned by the corresponding transponder).
�[0023] This implementation efficiently solves the prob-
lem of identifying the blocks of signatures that are defec-
tive.
�[0024] Advantageously, each defective block of signa-
tures is discarded during its transport to a further machine
(for completing corresponding books).
�[0025] Therefore, the defective blocks of signatures
are automatically removed from the production line.
�[0026] As a further enhancement, the transponder is
selected so as to return a response signal that is indica-
tive of a category of the error condition; it is then possible
to unload each defective block of signatures into a col-
lector associated with the category of the error condition
(indicated by the corresponding response signal).
�[0027] This additional feature adds more flexibility to
the proposed solution (for example, it allows sorting the
blocks of signatures for different defects).
�[0028] A way to further improve the solution is to stop
operation of the binding machine only when the error
condition belongs to a first set of categories jeopardizing
its operation (while the binding machine continues work-
ing when the error condition belongs to a second set of
categories that do not jeopardize its operation).
�[0029] In this way, the manual interventions on the
binding machine are reduced to the minimum, with a dra-
matic increase of its yield.
�[0030] In addition or in alternative, the response signal
returned by each transponder is indicative of one or more
attributes of the binding machine.
�[0031] The proposed feature provides additional infor-
mation; for example, this allows analyzing the error con-
ditions that have occurred and strongly facilitates their
fixing.
�[0032] Preferably, those attributes include an identifier
of the binding machine, an identifier of a setting of the
binding machine, an identifier of an operative condition
of the binding machine, or a combination thereof.
�[0033] Another aspect of the present invention propos-
es a bookbinding system for producing books. The sys-
tem includes one or more binding machines for binding
blocks of signatures in succession. Each binding ma-
chine is suitable to allow associating a transponder with
at least one selected of the blocks of signatures inside
the binding machine. The system further includes means
for emitting an interrogation signal outside the binding
machines. Means is then provided for sensing one or
more characteristics of each selected block of signatures
according to a response signal, which is returned by the
corresponding transponder in response to the interroga-
tion signal.
�[0034] A further aspect of the present invention pro-
poses a computer program for performing the above-�de-
scribed method.
�[0035] A still further aspect of the invention proposes
a product embodying the program.
�[0036] The characterizing features of the present in-
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vention are set forth in the appended claims. The inven-
tion itself, however, as well as further features and ad-
vantages thereof will be best understood by reference to
the following detailed description, given purely by way of
a non-�restrictive indication, to be read in conjunction with
the accompanying drawings. In this respect, it is express-
ly intended that the figures are not necessary drawn to
scale and that, unless otherwise indicated, they are
merely intended to conceptually illustrate the structures
and procedures described herein.

Brief description of the drawings

�[0037]

Figure 1 is a schematic representation of a book-
binding system in which the solution according to an
embodiment of the invention can be used;
Figure 2 is a functional representation of some com-
ponents of the bookbinding system;
Figure 3 shows the main software components that
can be used for practicing the solution according to
an embodiment of the invention;
Figures 4a-�4b depict an activity diagram describing
a method for producing books according to an em-
bodiment of the invention, and
Figures 5a- �5b illustrate different phases of an exem-
plary application of the solution according to an em-
bodiment of the invention.

Detailed description of the preferred embodiment�(s)

�[0038] With reference in particular to Figure 1, a portion
of a bookbinding system 100 is illustrated; the system
100 is used to produce sewn books from signatures 105.
For this purpose, the signatures 105 are supplied to mul-
tiple sewing machines 110 (only one shown in the figure).
Each machine 110 sews the signatures 105 together by
means of continuous threads, so as to obtain a sequence
of book blocks 115.
�[0039] The book blocks 115 exit the sewing machine
110 on an unloading conveyor 120; in the example at
issue, the book blocks 115 are placed side by side with
their layers extending transversally to the unloading con-
veyor 120 (i.e., vertically). The unloading conveyor 120
ends with an obstacle bar 125; when the book blocks 115
reach the obstacle bar 125, they fall onto an (independ-
ent) decoupling conveyor 130 with their layers parallel
thereto (i.e., horizontal).
�[0040] The decoupling conveyor 130 has the book
blocks 115 pass through a selection station 132; as it will
be apparent in the following, the selection station 132
discards any defective book blocks 115. The other book
blocks 115 are instead unloaded into a box 135 (where
they stack on top of each other). Once the box 135 is
filled with a predetermined number of book blocks 115
(for example, 5-10), the box 135 lifts and then pivots so
as to lay down a resulting stack of book blocks 137 onto

a connection conveyor 140.
�[0041] The connection conveyor 140 feeds the stacks
of book blocks 137 to further machines (denoted as a
whole with 150), which complete the production of the
books (for example, including a back-�gluing machine, a
three- �knife trimmer machine, and a case- �in machine).
The books 155 so obtained are then ready to be delivered
to corresponding suppliers.
�[0042] More in detail, as shown in Figure 2, the sewing
machine 110 includes multiple reservoirs 203i (with
i=1...N, for example, N=2-5). Each reservoir 203i is filled
with corresponding labels 205i based on the acoustic-
magnetic technology. Each label 205i consists of a very
thin plastic box (typically, with a thickness lower than 1
mm). The box houses a metal strip and a magnet; the
metal strip is mounted so as to move freely and then act
as a resonator (with a resonance frequency of around 58
kHz). When the metal strip receives an interrogation sig-
nal consisting of a series of pulses at its resonance fre-
quency (for example, with a duration of 1-2 ms at 10-20
ms intervals), it begins oscillating. The metal strip con-
tinues oscillating even after receiving the pulses (typical-
ly, for 3-10 ms). The presence of the acoustic- �magnetic
label can then be detected when a corresponding re-
sponse signal (for example, consisting of a predefined
number of pulses generated by the oscillating metal strip)
is sensed after the end of each pulse of the interrogation
signal. It should be noted that the acoustic-�magnetic la-
bels are substantially insensitive to any background mag-
netic field that is generated by the machines of the book-
binding system (since they respond to signals having a
definite frequency only). Moreover, other metal struc-
tures of the bookbinding system do not respond after the
end of the pulses of the interrogation signal, and then
cannot generate any false response signal. The acoustic-
magnetic technology is widely used in anti- �theft systems;
in this case, the acoustic-�magnetic label attached to each
product on sale can be deactivated at a cash register by
demagnetizing it after the product has been bought.
�[0043] The labels 205i of each reservoir 203i differ in
their resonance frequencies, which are slightly offset
around the characterizing value of 58 kHz. Pliers 210
extract a desired label 205i from the corresponding res-
ervoir 203i. This label (generically denoted with 205) is
then provided to an applier 215, which sticks the label
205 onto the desired block of signatures; particularly, the
label 205 is attached to a free layer of a signature 105 of
the block being currently sewn; as it will be apparent in
the following, this signature 105 can be either a last sig-
nature of the block or an internal one (to which further
signatures are sewn later on). Operation of the sewing
machine 110 is managed by a Programmable Logic Con-
troller (PLC) 220.
�[0044] Moving now to the selection station 132, a
sniffer 255 is arranged below the decoupling conveyor
130. The sniffer 255 senses the labels (if any) of each
book block 115 passing over it. For this purpose, the
sniffer 255 continually broadcasts the interrogation signal
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(for example, whenever the passage of a book block 115
is detected by a corresponding sensor, not shown in the
figure); the effective distance of the interrogation signal
corresponds to the area just above the sniffer 255, so as
to ensure that only the label of the passing book block
115 is activated (and not the ones of the book blocks that
are downstream or upstream). At the same time, the
sniffer 255 listens for any response signal from the acti-
vated label.
�[0045] The sniffer 255 is followed by a series of dis-
carding sections 260j (with j=1...M, for example,
M=2-10) . Each discarding section 260j includes a slop-
ing- �down track formed by a pair of idle roller segments
270j. The segments 270j are controlled by a correspond-
ing actuator 275j (for example, including a pair of pneu-
matic pistons). Normally (see discarding section 2601),
the segments 270j are close to each other so as to have
the passing book block 115 slide on them. However (see
discarding section 260M), the segments 270j can be
spaced apart so as to have the arriving book block 115
fall into a corresponding collection basket 280j (which is
arranged below the decoupling conveyor 130). Operation
of the selection station 132 is likewise managed by a
further PLC 285.
�[0046] With reference to Figure 3, the main software
components that run on the PLC 220 (of the sewing ma-
chine) and on the PLC 285 (of the selection station) are
denoted as a whole with the reference 300. The informa-
tion (programs and data) is typically stored on non-�vola-
tile memories of the PLCs 220,285 and loaded (at least
partially) into corresponding working memories when the
programs are running.
�[0047] As far as the PLC 220 is concerned, a series of
drives 305 control corresponding sensors of the sewing
machine; these sensors are used to detect different error
conditions of the sewing machine, such as the breaking
of a thread, the wrong position of the signature being
currently sewn, an error in the sequence of the signatures
of the block, and the like. Corresponding error signals
are passed by the sensor drives 305 to an analyzer 310.
The analyzer 310 accesses a repository 315 of prede-
fined categories of error conditions (that may occur in the
sewing machine). For each possible error condition, the
repository 315 stores an identification code of its cate-
gory. Each error code is associated with a corresponding
severity flag; the severity flag is deasserted for categories
relating to minor error conditions that should not jeopard-
ize operation of the sewing machine (for example, when
the signatures are not in the correct sequence), whereas
it is asserted for categories relating to critical error con-
ditions that do not allow the sewing machine to continue
working properly (for example, when a thread breaks or
a signature significantly projects from its block).
�[0048] The analyzer 310 drives a controller 320 (which
manages operation of the sewing machine) by means of
a stop signal. Moreover, the analyzer 310 transmits the
error code corresponding to the detected error condition
to a selector 325. The selector 325 accesses a file 330,

which stores configuration information of the sewing ma-
chine; for example, the configuration file 330 identifies
the sewing machine, the job currently in execution, dif-
ferent characteristics of the jobs (such as whether it is a
pre-�release), and the like. The selector 325 chooses the
desired type of labels (among the available ones) accord-
ing to the error code (received from the analyzer 310)
and the configuration information (extracted from the file
330). A corresponding label code (identifying the select-
ed type of labels) is then passed to a drive 345 for the
pliers. The pliers drive 345 controls a further drive 350
for the applier of the labels by means of an enabling sig-
nal.
�[0049] Considering now the PLC 285, a drive 355 con-
trols the sniffer of the selection station; the sniffer drive
355 provides the response signal returned by a current
label to a decoder 360. The decoder 360 determines the
error code and the configuration information correspond-
ing to the specific frequency of the response signal re-
ceived. This information is passed to a sorter 365. The
sorter 365 accesses a look-�up table 375, which associ-
ates each error code and/or configuration information
item with a corresponding discarding section. The PLC
285 also includes a drive 380j for the actuator of each
discarding section; each actuator drive 380j receives a
corresponding enabling signal from the sorter 365.
�[0050] As shown in Figures 4a-�4b, the logic flow of a
process illustrating operation of the above-�described
bookbinding system is represented with a method 400.
The method begins at the black start circle 403 in the
swim-�lane of the sewing machine, and then passes to
block 406 wherein a new job is submitted. Continuing to
block 409, the signatures are continually extracted from
a hopper and supplied in succession to an opening sta-
tion; the signatures are opened in the middle and placed
astride a fixed saddle. Each signature is conveyed to a
movable saddle (in an open position); the movable sad-
dle is then closed and the signature is sewn to a previous
one. Once the current signature has been processed, a
test is made at block 412 to determine whether the de-
sired block is complete (i.e., its last signature has been
sewn). If not, the method returns to block 409 for reiter-
ating the same operations.
�[0051] Conversely, when the book block is complete
the threads are cut at block 415. The flow of activity then
branches at decision block 418 according to the operative
mode of the sewing machine. If the sewing machine is
set to attach the labels to every book block, the configu-
ration information of the sewing machine is extracted
from the corresponding repository at block 421. De-
scending to block 424, the label representing this config-
uration information (identified by the corresponding label
code) is selected. The desired label is attached at block
427 onto the free layer of the last signature of the book
block. The flow of activity then proceeds to block 430;
the same point is also reached from block 418 directly
when the sewing machine is set to attach the labels to
defective book blocks only. In this phase, the book block
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is placed onto the unloading conveyor of the sewing ma-
chine. The method then returns to block 409 for repeating
the same operations described above.
�[0052] In a completely asynchronous manner, the flow
of activity passes from block 409 to block 433 as soon
as an error condition is detected in the sewing machine
(with the corresponding error signal that is asserted); in
response thereto, the error code representing the cate-
gory of the error condition is determined. Continuing to
block 436, the configuration information of the sewing
machine is extracted from the respective repository. The
corresponding label (identified by the label code repre-
senting the error condition category and the configuration
information) is selected at block 439.
�[0053] The flow of activity then branches at block 442
according to the severity flag associated with the error
code. If the severity flag is asserted to indicate a critical
error condition, the sewing machine is stopped at block
445 (by asserting the stop signal that is provided to its
controller). Moving now to block 448 in the swim-�lane of
the operator, the sewing machine is inspected to verify
and solve the problem; for example, the operator can
reinsert a thread that has broken into the corresponding
needle, or s/he can unstitch a signature projecting from
the respective book block. Passing to block 451, the op-
erator closes the sewing machine and restarts it manu-
ally.
�[0054] The method then returns to the swim-�lane of
the sewing machine at block 454; the same point is also
reached from block 442 directly when the severity flag is
deasserted (to indicate a minor error condition). In any
case, the label is attached onto the free layer of the avail-
able signature of the block (generally, an internal one).
The standard flow of activity is then rejoined by going
back to block 409.
�[0055] At the same time, the sniffer of the selection
station at block 457 broadcasts the interrogation signal
in response to a synchronization signal (which is asserted
whenever the passage of a book block is detected). The
flow of activity then branches at decision block 460. Par-
ticularly, if a response signal is received it is decoded at
block 463. A test is now made at block 466 to determine
whether the frequency of the response signal is indicative
of an error code. If so, the method descends into block
472; in this phase, the book block is classified according
to the error code and the configuration information (rep-
resented by the response signal), and it is then associ-
ated with a corresponding discarding section. The actu-
ator of this discarding section is enabled at block 475 (so
as to open the corresponding idle roller segments). The
operation is performed with a delay equal to the time
required by the book block to reach the discarding section
(depending on its distance from the sniffer and on the
speed of the connection conveyor); in this way, when the
defective book block reaches the discarding section it
falls into the corresponding collection basket. The flow
of activity then returns to block 457 to reiterate the same
operations as soon as a further synchronization signal is

received; the same point is also reached directly from
block 460 (when no response signal is received) or from
block 466 (when the response signal is not representative
of any error code).
�[0056] Typically, the discarded book blocks are col-
lected periodically from the baskets (for example, at the
end of the day). In this way, it is possible to put the book
blocks that can be reused into a specific basket; for ex-
ample, the book blocks being sewn in the wrong order
or with a projecting signature are unstitched and returned
to the beginning of the above-�described production line.
In any case, it is possible to analyze the defective book
blocks for identifying the error conditions that have oc-
curred; in this respect, the information associated with
each defective book block is very useful for determining
the cause of the corresponding error conditions. Moreo-
ver, this information can be collected automatically for
obtaining statistical reports about the operation of the
different sewing machines in the bookbinding system.
�[0057] An exemplary application of the above- �de-
scribed process is illustrated in Figures 5a-�5b. Consid-
ering in particular Figure 5a, a number of signatures 105
have already been sewn together by means of threads
505a and 505b (each one defining a row of plain stitches
and a row of looped stitches). Let us assume now that
one of the threads (such as the thread 505b) breaks. In
this condition, the corresponding error signal is asserted
and the sewing machine is stopped. The operator can
then recover the problem by re- �inserting the broken
thread 505b into the eye of the corresponding needle
(not shown in the figure). The sewing machine is then
restarted. In this case, a label 205 (selected according
to the error condition and to the configuration information
of the sewing machine) is attached to the free layer of
the last signature 105.
�[0058] Moving to Figure 5b, the sewing of the block
continues with further signatures 105 that are sewn to
the preceding ones (leaving the stitches of the thread
505b interrupted). As can be seen, the label 205 is cov-
ered by the further signatures 105, so that it is not visible
to the outside of the block any longer; in any case, the
label 205 can be sensed by the sniffer of the selection
station.

Modifications

�[0059] 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 alter-
ations.
�[0060] Particularly, similar considerations apply if the
bookbinding system has a different architecture or in-
cludes other components. For example, the system can
have any number of sewing machines (down to a single
one); moreover, it is possible to have additional sewing
machines where the proposed solution is not implement-
ed. Likewise, the principles of the invention also apply to
equivalent interrogation signals and/or response signals
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(for example, with multiple selection stations each one
for a corresponding sewing machine).
�[0061] Alternatively, the labels can work at different
frequencies, or they can be replaced with any other
acoustic-�magnetic tag suitable to the attached to the
blocks of signatures.
�[0062] Similar considerations apply if the sewing ma-
chine has another structure or includes equivalent ele-
ments.
�[0063] Moreover, the principles of the invention should
not be limited to the described error conditions.
�[0064] Alternatively, the book blocks can be transport-
ed (from the sewing machine to the other machines of
the bookbinding system) with equivalent elements (such
as belts, roller beds, and the like); likewise, the defective
book blocks can be discarded with pivoting sections
(which divert the defective book blocks towards other
conveyors), or with push plates (which moves trans-
versely to the decoupling conveyor).
�[0065] In any case, the operation of discarding the de-
fective book blocks might be performed along the con-
nection conveyor (even if this would involve the waste of
additional book blocks). In a different embodiment of the
invention, whenever the sniffer detects a defective book
block it drives the box (being used to stack the book
blocks) to lay down the available book blocks onto the
connection conveyor (with a delay required for receiving
all the book blocks preceding the defective one). Once
the defective book block is unloaded into the (empty) box,
the box is driven again to lay down the defective book
block alone onto the connection conveyor. The operation
of the box can then restart as usual. In this way, the de-
fective book block is isolated and can be discarded later
on at any desired point. It should be noted that the oper-
ations for isolating the defective book block sometimes
require a transient slowdown of the production line (so
as to allow the box to complete the above-�described ad-
ditional strokes).
�[0066] It is also possible to define any other number
and/or type of categories for the error conditions. In ad-
dition, the discarded book blocks can also be collected
onto dedicated conveyors that automatically transport
them to corresponding handling stations.
�[0067] Moreover, the error conditions can be managed
in a similar manner (for example, slowing down operation
of the sewing machine if it is necessary).
�[0068] The encoding of different attributes of the sew-
ing machine into the response signals is within the scope
of the invention (for example, specifying the name of the
corresponding operator). Moreover, it is also possible to
provide a printer downstream the sniffer (for printing in-
formation provided by the response signal returned by
each label onto a top layer of the corresponding book
block).
�[0069] In addition, the solution of the invention lends
itself to be implemented with programs that are structured
in a different way, or with additional modules or functions;
likewise, the different memory structures can be of other

types, or can be replaced with equivalent entities (not
necessarily consisting of physical storage media). Like-
wise, the proposed solution can implement equivalent
methods (for example, with similar or additional steps).
�[0070] In any case, it is possible to distribute the pro-
grams in any suitable computer readable medium (such
as a floppy-�disk).
�[0071] Moreover, it will be apparent to those skilled in
the art that the additional features providing further ad-
vantages are not essential for carrying out the invention,
and may be omitted or replaced with different features.
�[0072] For example, the proposed solution can also be
implemented with electromagnetic labels, harmonic la-
bels, Radio Frequency Identification (RFID) labels (even
directly printed on the book blocks), or more generally
with any other transponder (which detects and automat-
ically responds to a corresponding interrogation signal);
particularly, in the case of the RFID labels, it is possible
to configure them in the sewing machine directly (so as
to return real- �time information, such as when the error
condition occurred).
�[0073] Even though in the preceding description refer-
ence has been made to sewing machines, this is not to
be intended as a limitation; for example, the same solu-
tion can also be applied to perfect-�binding machines for
producing glued books, to saddle-�stitcher machines (also
known as wire-�stitcher machines) for producing books
based on staple-�stitches, or to any other machine for
binding (or assembling) the blocks of signatures.
�[0074] An implementation wherein the labels are at-
tached to different selected blocks of signatures is within
the scope of the invention; for example, it is possible to
attach the labels to book blocks relating to a pre-�release,
or to a first book block of different series (such as relating
to books printed in different languages, in order to allow
verifying the correct association of the corresponding
covers into the perfect- �binding machine or the case-�in
machine). Likewise, another implementation wherein the
labels are attached to every book block is also contem-
plated; for example, this feature can be used to automat-
ically sort the resulting books (such as according to their
destination), to identify the blocks of signatures that are
currently processed in a machine (where they are not
visible from the outside), or to find books with desired
characteristics by means of portable sniffers.
�[0075] In any case, the discarding of the defective book
blocks at any point in the production line is contemplated.
Moreover, it is also possible simply to signal the defective
book blocks to an operator (for example, by means of a
buzzer), so as to allow her/him to remove them manually.
�[0076] In a simplified embodiment of the invention, all
the labels emit the same response signal; in this case,
the system can only determine the defective book blocks
(without the possibility of discriminating different error
conditions).
�[0077] Moreover, an implementation wherein the sew-
ing machine is always stopped when an error condition
occurs is not excluded.
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�[0078] Without departing from the principles of the in-
vention, it is also possible to use labels that return a re-
sponse signal being indicative of the error condition only
(without any additional information about the attributes
of the sewing machine).
�[0079] In any case, the solution of the invention is suit-
able to provide information about whatever characteris-
tics of the book blocks (or at least of some of them), such
as a code of the corresponding books, their titles, and so
on.
�[0080] Alternatively, the labels can also be applied
manually by the operator (when the sewing machine
stops following the detection of an error condition). In this
case, the operator is also free to decide whether the error
condition actually makes the current block of signatures
defective and then the label must be attached; for exam-
ple, when a thread breaks the operator can avoid apply-
ing the label if the interrupted stitch is inside the book
block (and not at its boundaries).
�[0081] Similar considerations apply if the programs
controlling the different PLCs are provided in any other
form directly loadable into their working memories (for
example, through a network connection).
�[0082] At the end, the method according to the present
invention lends itself to be carried out with a hardware
structure (for example, integrated in chips of semicon-
ductor material), or with a combination of software and
hardware.

Claims

1. A method (400) for producing books in a bookbinding
system, the method including the steps of:�

binding (409) blocks of signatures in succession
by means of at least one binding machine,

characterized by the steps of
associating (421-427;�436-454) a transponder with
at least one selected of the blocks of signatures in-
side each binding machine,�
emitting (457) an interrogation signal outside the at
least one binding machine, and
sensing (460-475) at least one characteristic of each
selected block of signatures according to a response
signal being returned by the corresponding trans-
ponder in response to the interrogation signal.

2. The method (400) according to claim 1, wherein the
step of associating (421-427;�436-454) the trans-
ponder includes:�

attaching (427;�454) an acoustic-�magnetic tag to
each selected block of signatures.

3. The method (400) according to claim 1 or 2, wherein
the step of binding (409) includes: �

sewing the blocks of signatures in succession
by means of at least one sewing machine.

4. The method (400) according to any claim from 1 to
3, further including the step of:�

detecting (433) an error condition of each bind-
ing machine, the transponder being associated
(436-454) with the block of signatures being cur-
rently bound in response to the detection of the
error condition,

wherein the step of sensing (460-475) the at least
one characteristic includes:�

identifying (460-472) each selected block of sig-
natures as defective in response to the receipt
of the response signal being returned by the cor-
responding transponder.

5. The method (400) according to claim 4, further in-
cluding the step of:�

transporting (430) the blocks of signatures from
each binding machine to a further machine of
the bookbinding system for completing corre-
sponding books, and
discarding (475) each defective block of signa-
tures during the transport.

6. The method (400) according to claim 5, wherein:�

the step of detecting (433) the error condition
includes determining a category of the error con-
dition among a plurality of predefined categories
for possible error conditions,
the step of associating (436-454) the transpond-
er includes selecting one among a plurality of
transponders being suitable to return a re-
sponse signal indicative of the category of the
error condition, and
the step of discarding (475) includes unloading
each defective block of signatures into a collec-
tor associated with the category of the error con-
dition indicated by the corresponding response
signal.

7. The method (400) according to claim 6, wherein the
predefined categories include a first set of categories
for possible error conditions jeopardizing operation
of the binding machine and a second set of catego-
ries for possible error conditions non-�jeopardizing
operation of the binding machine, the method further
including the step in response to the detection of the
error condition of:�

stopping (445) operation of the binding machine
when the error condition belongs to the first set
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of categories, the operation of the binding ma-
chine continuing when the error condition be-
longs to the second set of categories.

8. The method (400) according to any claim from 1 to
7, wherein the response signal returned by each
transponder is indicative of at least one attribute of
the corresponding binding machine.

9. The method (400) according to claim 8, wherein the
at least one attribute of the binding machine includes
an identifier of the binding machine, an identifier of
a setting of the binding machine, an identifier of an
operative condition of the binding machine, or a com-
bination thereof.

10. A bookbinding system (100) for producing books,
including at least one binding machine (110) for bind-
ing blocks of signatures (115) in succession,�
characterized in that
each binding machine is suitable to allow associating
a transponder (205) with at least one selected of the
blocks of signatures inside the binding machine, the
system further including means (255) for emitting an
interrogation signal outside the at least one binding
machine, and means (285) for sensing at least one
characteristic of each selected block of signatures
according to a response signal being returned by the
corresponding transponder in response to the inter-
rogation signal.

11. A computer program (300) for performing the method
(400) of any claim from 1 to 9 when the computer
program is executed on a data processing system
(220; �285).

Patentansprüche

1. Verfahren (400) zur Herstellung von Büchern in ei-
nem Buchbindesystem, wobei das Verfahren die
Schritte beinhaltet:�

aufeinanderfolgendes Binden (409) von Blök-
ken von Druckbögen mittels mindestens einer
Bindemaschine,
gekennzeichnet durch die Schritte:�

Zuordnen (421 - 427; 436 - 454) eines
Transponders zu mindestens einem ge-
wählten der Blöcke von Druckbögen inner-
halb jeder Bindemaschine,
Aussenden (457) eines Abfragesignals au-
ßerhalb der mindestens einen Bindema-
schine, und
Abtasten (460 - 475) mindestens eines
Merkmals eines gewählten Blocks von
Druckbögen gemäß einem Antwortsignal,

das durch den zugehörigen Transponder
ansprechend auf das Abfragesignal zurück-
gegeben wird.

2. Verfahren (400) nach Anspruch 1, bei dem der
Schritt des Zuordnens (421 - 424; 436 - 454) des
Transponders beinhaltet:�

Befestigen (427; 454) eines akustisch-�magneti-
schen Tags an jedem gewählten Block von
Druckbögen.

3. Verfahren (400) nach Anspruch 1 oder 2, bei dem
der Schritt des Bindens (409) beinhaltet:�

Aufeinanderfolgendes Vernähen der Blöcke
von Druckbögen mittels mindestens einer Näh-
maschine.

4. Verfahren (400) nach einem der Ansprüche 1 bis 3,
welches weiter den Schritt beinhaltet: �

Erfassen (433) einer Fehlerzustands einer je-
den Bindemaschine, wobei der Transponder
dem Block von Druckbögen zugeordnet wird
(436 - 454), der im Moment gebunden wird, und
zwar ansprechend auf die Erfassung eines Feh-
lerzustandes,
wobei der Schritt des Abtastens (460 - 457) des
mindestens einen Merkmals beinhaltet:�

Identifizieren (460 - 472) jedes gewählten
Blocks von Druckbögen als fehlerhaft, an-
sprechend auf das Empfangen des Ant-
wortsignals, das durch den zugehörigen
Transponder zurückgegeben wird.

5. Verfahren (400) nach Anspruch 4, welches weiter
den Schritt beinhaltet: �

Transportieren (430) der Blöcke von Druckbö-
gen von jeder Bindemaschine zu einer weiteren
Maschine des Buchbindesystems, um zugehö-
rige Bücher fertigzustellen, und
Ausrangieren (Wegwerfen) (475) eines jeden
fehlerhaften Blockes von Druckbögen während
des Transportierens.

6. Verfahren (400) nach Anspruch 5, bei dem:�

der Schritt des Erfassens (433) des Fehlerzu-
stands das Bestimmen einer Kategorie des Feh-
lerzustands aus einer Mehrzahl von vorbe-
stimmten Kategorien möglicher Fehlerzustände
beinhaltet,
der Schritt des Zuordnens (436 - 454) des Trans-
ponders das Auswählen von einem von einer
Mehrzahl von Transpondern beinhaltet, die ge-
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eignet sind, ein Antwortsignal zurückzugeben,
das die Kategorie des Fehlerzustands angibt,
und
der Schritt des Ausrangierens (475) ein Abladen
eines jeden fehlerhaften Blockes von Druckbö-
gen in eine Sammeleinrichtung beinhaltet, die
der Kategorie des durch das zugehörige Ant-
wortsignal angegebenen Fehlerzustands zuge-
ordnet ist.

7. Verfahren (400) nach Anspruch 6, bei dem die vor-
definierten Kategorien einen ersten Satz von Kate-
gorien möglicher Fehlerzustände, die den Betrieb
der Bindemaschine gefährden, und einen zweiten
Satz von Kategorien möglicher Fehlerzustände be-
inhalten, die den Betrieb der Bindemaschine nicht
gefährden, wobei das Verfahren weiter der Schritt
beinhaltet, bei dem ansprechend auf das Erfassen
des Fehlerzustandes durchgeführt wird:�

Stoppen (454) des Betriebs der Bindemaschine,
wenn der Fehlerzustand zu dem ersten Satz von
Kategorien gehört, wobei der Betrieb der Binde-
maschine weiterläuft, wenn der Fehlerzustand
zum zweiten Satz von Kategorien gehört.

8. Verfahren (400) nach einem der Ansprüche 1 bis 7,
bei dem das von jedem Transponder zurückgege-
bene Antwortsignal mindestens ein Attribut der zu-
gehörigen Bindemaschine angibt.

9. Verfahren (400) nach Anspruch 8, bei dem das min-
destens eine Attribut der Bindemaschine eine Ken-
nung der Bindemaschine, eine Kennung einer Ein-
stellung der Bindemaschine, eine Kennung eines
Betriebszustands der Bindemaschine, oder eine
Kombination aus diesen beinhaltet.

10. Buchbindesystem (100) zur Herstellung von Bü-
chern, das mindestens eine Bindemaschine (110)
für ein aufeinanderfolgendes Binden von Blöcken
von Druckbögen (115) beinhaltet,�
dadurch gekennzeichnet, dass
jede Bindemaschine geeignet ist, ein Zuordnen ei-
nes Transponders (205) zu mindestens einem ge-
wählten von den Blöcken von Druckbögen innerhalb
der Bindemaschine zu ermöglichen, wobei das Sy-
stem weiter eine Einrichtung (255) zum Aussenden
eines Abfragesignals außerhalb der mindestens ei-
nen Bindemaschine, und eine Einrichtung (285) zum
Abtasten von mindestens einem Merkmal eines je-
den gewählten Blocks von Druckbögen gemäß ei-
nem Antwortsignal beinhaltet, das durch den zuge-
hörigen Transponder ansprechend auf das Abfrage-
signal zurückgegeben wird.

11. Computerprogramm (300) zur Durchführung des
Verfahrens (400) nach einem der Ansprüche 1 bis

9, wenn das Computerprogramm auf einem Daten-
verarbeitungssystem (220; 285) ausgeführt wird.

Revendications

1. Une méthode (400) pour produire des livres dans un
système de reliure, la méthode comprenant les éta-
pes de:�

lier (409) des blocs de signatures en succession
à l’aide au moins d’une machine à relier,

caractérisée par  les étapes de
associer (421-427;�436-454) un transpondeur au
moins à un choisi des blocs de signatures à l’intérieur
de chaque machine à relier,�
émettre (457) un signal d’interrogation au dehors de
l’au moins une machine à relier, et
détecter (460-475) au moins une caractéristique de
chaque bloc choisi de signatures selon un signal de
réponse retourné par le transpondeur correspondant
en réponse au signal d’interrogation.

2. La méthode (400) selon la revendication 1, où l’étape
d’associer (421-427;�436-454) le transpondeur
inclut :�

attacher (427;�454) une étiquette acoustique-
magnétique à chaque bloc choisi de signatures.

3. La méthode (400) selon la revendication 1 ou 2, où
l’étape de lier (409) inclut:�

coudre des blocs de signatures en succession
à l’aide au moins d’une machine à coudre.

4. La méthode (400) selon chacune de revendications
de 1 à 3, ultérieurement comprenant l’étape de: �

relever (433) une condition d’erreur de chaque
machine à relier, le transpondeur étant associé
(436-454) au bloc de signatures étant au mo-
ment liées en réponse à la détection de la con-
dition d’erreur,

où l’étape de détecter (460-475) l’au moins une ca-
ractéristique inclut:�

identifier (460-472) chaque bloc choisi de signa-
tures comme défectueux en réponse à la récep-
tion du signal de réponse retourné par le trans-
pondeur correspondant.

5. La méthode (400) selon la revendication 4, ultérieu-
rement comprenant l’étape de:�

transporter (430) les blocs de signatures de cha-
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que machine à relier à une autre machine du
système de reliure pour compléter les livres cor-
respondants, et
écarter (475) chaque bloc défectueux de signa-
tures pendant le transport.

6. La méthode (400) selon la revendication 5, où:�

l’étape de détecter (433) la condition d’erreur
inclut déterminer une catégorie de la condition
d’erreur parmi une pluralité de catégories pré-
définies pour des conditions d’erreur possibles,
l’étape d’associer (436-454) le transpondeur in-
clut choisir un parmi une pluralité de transpon-
deurs convenant pour retourner un signal de ré-
ponse indicatif de la catégorie de la condition
d’erreur, et
l’étape de écarter (475) inclut décharger chaque
bloc défectueux de signatures dans un collec-
teur lié à la catégorie de la condition d’erreur
indiquée par le signal de réponse correspondan-
te.

7. La méthode (400) selon la revendication 6, où les
catégories prédéfinies incluent un premier ensemble
de catégories pour des conditions d’erreur possibles
compromettant le fonctionnement de la machine à
relier et un deuxième ensemble de catégories pour
des conditions d’erreur possibles non-�compromet-
tant le fonctionnement de la machine à relier, la mé-
thode ultérieurement incluant l’étape en réponse à
la détection de la condition d’erreur de:�

arrêt le fonctionnement (de 445) de la machine
à relier quand la condition d’erreur appartient au
premier ensemble de catégories, le fonctionne-
ment de la machine à relier continuant quand la
condition d’erreur appartient au deuxième en-
semble de catégories.

8. La méthode (400) selon chacune de revendications
de 1 à 7, où le signal de réponse retourné par chaque
transpondeur est indicatif au moins d’un attribut de
la machine à relier correspondante.

9. La méthode (400) selon la revendication 8, où l’au
moins un attribut de la machine à relier inclut une
marque de la machine à relier, une marque d’un ar-
rangement de la machine à relier, une marque d’un
état effectif de la machine à relier, ou une de leurs
combinaisons.

10. Un système de reliure (100) pour produire des livres,
comprenant au moins une machine à relier (110)
pour lier blocs de signatures (115) en succession,�
caractérisés en ce que
chaque machine à relier convient pour laisser asso-
cier un transpondeur (205) au moins à un choisi des

blocs de signatures à l’intérieur de la machine à re-
lier, le système ultérieurement comprenant des
moyens (255) pour émettre un signal d’interrogation
au dehors de l’au moins une machine à relier, et des
moyens (285) pour détecter au moins une caracté-
ristique de chaque bloc choisi de signatures selon
un signal de réponse retourné par le transpondeur
correspondant en réponse au signal d’interrogation.

11. Un logiciel (300) pour exécuter la méthode (400) de
chacune de revendications de 1 à 9 quand le logi-
cielle est exécuté sur un système de traitement de
donnés (220;�285).
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