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1

COLLATING AND BINDING SYSTEM AND
METHOD WITH POSTAGE INDICATION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

DESCRIPTION
Background of the Invention

The present invention relates generally to collating
and binding systems and methods, and more particu-
larly to a system for collating signatures into individual
books, arranging the books for efficient mailing and
generating an indication of postage therefor.

One prior type of collating and binding system is
disclosed in Riley at al U.S. Pat. No. 4,121,818, assigned
to the assignee of the instant application. This collating
and binding system discloses a plurality of signature
feeders disposed adjacent a conveyor, the signature
feeders being individually operated by a programmable
controller so that customized books are built in accor-
dance with information contained on a magnetic tape.
Means are provided along the conveyor to detect defec-
tive books. These defective books are removed from the
conveyor by a diverter which is operated by the pro-
grammable controller.

The above system disclosed in Riley et al is useful to
permit customized information and/or signatures to be
placed in books produced during a single production
run. In other words, each book can be customized for
the person to whom it is to be sent.

These books are then collated and bound in a se-
quence such that the resulting books can be easily bun-
dled to take advantage of postal discounts or to meet
Post Office requirements.

The assembling of customized books in a particular
sequence to permit bundling according to postal regula-
tions is difficult to achieve in an optimal fashion in the
event a defective book is detected, rejected and reor-
dered by the system. In such a case, the Riley et al
system compares the mailing information of the defec-
tive book with the mailing information of the book
adjacent the first signature feeder (or the “most recent
book”) to determine the optimal time to reorder the
book. For example, if the defective book and the most
recent book have the same zip code, the defective book
can be immediately reordered and grouped with other
books having the same zip code to obtain postal dis-
counts. However, if the zip code of the most recent
book is different than that of the defective book, then
the defective book is reordered following the last book
within the same sectional center facility, or SCF, desti-
nation. As these examples illustrate, the time for reor-
dering is determined in accordance with a comparison
of the mailing information of the defective book with
the mailing information of the most recent book on the
conveyor.

In some cases when a book is found to be defective
and is reordered, the book may no longer qualify for a
certain postal discount and may instead be subject to a
higher postal rate. For example, a book may be origi-
nally classified in a discount classification along with
other books to be delivered to the same five digit zip
code area. If this book is found to be defective and is
reordered at a time such that it no longer is grouped
with other books of the same zip code, then this book
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2
could not qualify for the discount postage rate previ-
ously applicable. The Riley et al system noted above is
not capable of generating an indication of the change in
postage, if any, caused by the reordering of the defec-
tive book.

SUMMARY OF THE INVENTION

In accordance with the present invention, a collating
and binding system includes means for deriving an indi-
cation of postage increase caused by the rejection and
reordering of defective books.

The collating system of the present invention in-
cludes a plurality of signature feeders for delivering
signatures to a plurality of stations along a collating
conveyor. A computer controls the signature feeders to
progressively assemble different groups of signatures on
the conveyor and thereby build a series of defective
books in an original or predetermined sequence to take
advantage of postal discounts. Means are disposed
along the conveyor for detecting a defective book and
means responsive to the detecting means reject the
defective book at a point downstream from the signa-
ture feeders.

The coilating system further includes means for reor-
dering the rejected book at a point in the sequence
determined in accordance with a comparison of the
postal information of the rejected book with the postal
information of a book on the conveyor, typically the
current or most recent book being assembled by the
system. The computer generates an indication of the
incremental increase in postage for the reordered book
based upon the point in the sequence at which the defec-
tive book was reordered and adds this increase to a
precalculated indication of such postage computed be-
fore the collating and binding has begun.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a signature collating and
binding system according to the present invention;

FIG. 2 is a generalized block diagram of the control
program stored in the computer shown in FIG. 1;

FIGS. 3A and 3B, when joined along similarly let-
tered lines, comprise a flow chart of the book reorder-
ing control program stored in the computer shown in
FIG. 1;

FIGS. 4, 5A and 5B are flow charts of the postage
revision control program stored in the computer of
FIG. 1;

FIG. 6 is a flow diagram of steps for generating an
indication of postage due to the reordering of defective
books, such steps being implemented either manually or
in the computer shown in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, a signature collating and
binding system 14 is disclosed, such system being pref-
erably of the type disclosed in Riley et al U.S. Pat. No.
4,121,818, assigned to the assignee of the instant applica-
tion and the disclosure of which is hereby incorporated
by reference. The description of the Riley et al system
in this application is limited to those portions which are
pertinent to an understanding of the present invention,
it being understood that a more complete description
may be had by reference to the above-identified patent.

The system 14 includes a conveyor 16 having a plu-
rality of stations, such as station 18, each station being
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separated from other stations by pusher pins shown
schematically at 20. The station 18 is illustrated as being
positioned to receive a signature 21 stored in a first
signature feeder box 22. The feeder box 22 includes
feeder apparatus 24 selectively operated by a main com-
puter 25 through a distribution network 26. The feeder
apparatus 24 is disclosed in the above-mentioned Riley
et al patent and reference may be had thereto for a full
description. At this point, it need only be mentioned
that the signature 21 may or may not be placed on the
conveyor 16 at the station 18 depending upon the state
of a signal on a line 28 from the distribution network 26.

The signature feeder box 22 also includes a detector
30 which detects when a signature has been placed on
the conveyor 16. The output from the detector 30 is
coupled to the computer 25 through the network 26.

Second through nth signature feeder boxes are also
disposed along the conveyor 16, cnly the nth box 32
being shown schematically for purposes of simplicity.
Each of the second through nth signature feeder boxes
is essentially identical to the first feeder box 22, the
feeding of signatures by the boxes being individuaily
controlled by the main computer 25. The computer 25
in turn receives information from a magnetic tape
reader 36 which senses information stored on a mag-
netic tape 37 regarding the particular signatures to be
assembled for each book. As noted in the above-men-
tioned Riley et al patent, different versions of books
may be built at different stations of the conveyor 16 by
controlling the feeding of signatures by each of the
feeder boxes.

A programmable controller 27 is also coupled to the
distribution network 26 and is capable of controlling
various book-processing apparatus noted more specifi-
cally below.

The conveyor 16 is driven by a chain motor 38 and
information regarding the position of the stations of the
conveyor 16 is developed by an encoder 39 and is cou-
pled to the distribution network 26.

A non-contact printer, such as an ink jet printer 40, is
disposed between the first and nth signature feeder
bozxes at a point which permits ink jet printing of cus-
tomized information under control of the computer 25
on one or more signatures. The ink jet printer 40 in-
cludes a detector 41 which detects whether the printer
is operating correctly. A microcomputer 42 controls the
printer 40 in response to commands from the computer
28.
Alternatively, the ink jet printer 40 may be located at
another point, as desired.

Also disposed along the length of the conveyor 16 is
means for detecting a defective book. One of these
means is the detector 41 in the ink jet printer 40 de-
scribed above. Other means include a long book detec-
tor 43, a hanging signature detector 44, a missing book
detector 46 and a square book detector 47, the last two
being located farther downstream adjacent the con-
veyor 16. A caliper 48 may additionally be utilized to
check the thickness of each book on the conveyor 16.
The caliper 48 is adjusted to provide a defective book
indication to the distribution network 26 and the com-
puter 25 when the thickness of the book measured
thereby is outside of a predetermined range.

A stitcher 50 binds the assembled books after mea-
surement by the caliper 48. A diverter 52, under control
of the programmable controller 27 rejects defective
books by removing same from the conveyor 16. A trim-
mer 54 then cuts the bound books to size and a label
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4
printer 56, which may be a second ink jet printer, oper-
ated by the computer 25 and a microcomputer 57, prints
mailing information on the outside of the completed
book. The label printer 56 may also have a detector 58
incorporated therein to determine whether the printer is
operated satisfactorily.

Following the label printer 56, additional processing
may be performed as desired.

The computer 25 includes a random access memory,
or RAM 62 and a central processing unit, or CPU 64.
The RAM 62 contains the control program described in
later portions of this specification and may additionally
store incremental postal rates, as later noted. The RAM
62 also stores various intermediate results of calcula-
tions performed by the CPU 64 and information from
the magnetic tape reader 36 indicating the makeup of
each book to be produced during a production run, the
address to which the completed book is to be sent and
other information.

An operator console 66 acts as an interface between
an operator and the collating system. The computer 25
may also operate printer 68 to inform a user of various
operating conditions in the collating system. For exam-
ple, the computer 25 may operate the printer 68 to print
a postage report for the assembled books, as noted more
specifically below.

The collating system may include additional ele-
ments, such as a replacement book feeder which re-
places missing books with a standard book, or other
elements as desired. The replacement book feeder is
disclosed in Abram et al. U.S. Pat. No. 3,899,165 and in
the above-noted Riley et al patent and reference should
be made thereto for a full description.

The order in which the books are to be produced is
derived from mailing lists provided by the customer so
that advantage is taken of discounts offered by the
Postal Service. The postage is then calculated and this
precaiculated indication of total postage and the rate
category for each book to be produced is stored on the
magnetic tape 37. The current postal rate structure for
builk business mail and the postal bundling requirements,
some of which result in discounts for second and third
class mailings is as follows:

2nd Class 3rd Class
Postal # of Pieces Postal
# of Pieces Rate or Weight Rate
Category Required Level Required Level
Carrier 6ormore C 10 or more CARRT
Route (lowest pieces (lowest
rate) rate) -
5 Digit 6ormore B 50 pieces 5-DIGIT
Zip Code (intermed- or 10 Ibs. (intermed-
iate rate) iate rate)
3 Digit 6ormore A 10 or more BASIC
Zip Code (highest pieces (highest
rate) rate)
SCF 6ormore A 10 or more BASIC
(highest pieces (highest
rate) rate)
Common 6ormore A 10 or more BASIC
State (highest pieces (highest
ate) rate)
Mixed left over A left over BASIC
States {highest (highest
rate) rate)

A typical second class piece of mail is a magazine

while a typical third class item is a catalog.
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In terms of second class mailings, a bundled group of
6 or more pieces to the same carrier route qualifies for
the lowest postal level rate C, while a group of six or
more pieces bundled together and having the same
5-digit zip code qualifies for an intermediate postal rate
level B. The remaining groupings, for example the 3-
digit zip code category (referring to the first three digits
of the S-digit zip code) where six or more books are
grouped together each having a common 3-digit zip
code prefix, qualify for the basic (or highest) postal rate
A

Similarly, for third class mailings, ten or more pieces
bundled together by carrier route qualifies for the low-
est postal rate level CAR RT, while groupings of 50 or
more books, or 10 pounds or more of books, having a
common S-digit zip code qualifies for the intermediate
rate 5-DIGIT. The remaining categories qualify for
BASIC (or highest) rates, similar to that described with
respect to second class.

As noted above, the magnetic tape 37 contains for
each book to be produced information as to the makeup
of the book in terms of which signatures are to be in-
cluded therein and information regarding the person
and mailing address to which the book is to be sent. This
information may be arranged sequentially on the mag-
netic tape 37 so that the finished books exit the con-
veyor ready to be bundled into groups which qualify for
the postal rate discounts.

This grouping of books can result in substantial postal
savings to the customer. However, when a book origi-
nally qualifying for a postal discount is found to be
defective on the conveyor and is rejected by the di-
verter 52, and it is too late to reorder the same book so
that it can be grouped with its original grouping, then
the reordered book may not qualify for the discount.
Accordingly, the precaiculated indication of postage
required may become erroneous.

Furthermore, a defective book which cannot be reor-
dered so that it is still grouped with its original grouping
of books may cause the entire original grouping to drop
below the minimum level necessary to quality at a par-
ticular postal rate. For example, if a defective book in a
second class mailing was originally grouped with five
other books all addressed to the same 5-digit zip code
and if the defective book could not be reordered to
maintain its grouping with the remaining five books,
then all six of the books (i.e. the defective book plus the
five other books with which it was grouped), cannot
qualify for postal rate level B instead must be mailed at
the higher postal rate level A.

The above problems can be particularly acute where
the books are “customized” in the sense that not all of
the books produced during a single production run are
identical. Customization can result from different signa-
tures being included in some books but not in others,
ink-jet printing of specialized messages (such as ad-
dressee name) on one or more signatures, insertion of
subscription cards in some books but not others or any
other manufacturing step which is selectively per-
formed on less than all of the books in a production run
so that not all books are alike. In fact, two or more
different publications might be produced during the
course of a single production run, and hence these
books are appropriately considered “customized” as
weil.

Where a customized book is found to be defective
and is rejected, the next book in the collating sequence
cannot simply be substituted therefor to make up the
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deficiency since the two books are most likely not iden-
tical. Therefore, the customized book must be reor-
dered.

In order to generate an indication of postage for a
defective book which is reordered, the computer 25 is
programmed to reorder the defective book at an appro-
priate point in the original collating sequence to take
advantage of postal discount rates. An indication of the
increase in postage, if any, for the reordered book is
then generated by the computer 25 based upon the point
in the collating sequence at which the book was reor-
dered.

Referring also to FIG. 2, the book reorder and post-
age revigsion program stored in the computer 25 is ac-
cessed by any one of a number of interrupts generated
by the computer 25 of the programmable controller 27.
The computer or controller generates an interrupt
whenever a signal is generated by one of the defective
book detecting means. For example, if a failure has
occurred in an ink jet such that the printer 40 fails to
print a satisfactory message on a signature, the com-
puter 25 receives the signal from the detector 41 in the
printer 40 and generates the interrupt to cause the com-
puter 28 to reorder the book at an appropriate time and
generate an indication of the increase in postage for that
piece of mail.

In a similar fashion, an indication of a defective book
provided by the detectors 30,43,44,46,47 and a thick/-
thin-book indication from the caliper 48 causes an inter-
rupt to be transmitted to the computer 285.

Referring now to FIGS. 3A and 3B, there is illus-
trated a portion of the programming in the computer 25
which determines the appropriate point in the original
sequence to reorder a book found to be defective. The
postal information of the defective book is compared
with the postal information of the most recent books on
the conveyor to determine which parts of the postal
information for these books match and the defective
book is immediately reordered or is reordered later in
the sequence prior to a change in one of the matching
parts of the postal information.

The “most recent” book is that book in the process of
being assembled which is currently adjacent the first
signature feeder box 22. In other words, the most recent
book as seen in FIG. 1 is typically that book which is
eventually assembled on the station 18.

As seen in FIG. 3A, following the receipt of a defec-
tive book interrupt generated as previously noted, a
block 80 determines the version of the defective book.
As previously noted, each book may be different from
or the same as other books in the production run de-
pending upon the makeup of the book in terms of which
signatures are fed to the appropriate station on the con-
veyor. As previously noted, this book makeup informa-
tion is initially stored on the magnetic tape 36. During
production the information for each book is read into
the RAM 62 of the computer 25 in a fashion identical to
that disclosed in connection with FIGS. 10 and 11 of
the Riley et al patent. For purposes of discussion in this
application, it will be assumed that the version may be
any one of N versions to be produced by the collating
and binding system.

A block 82 then compares the 3-digit carrier route
and 5-digit zip code designations of the defective book
with the same information of the most recent book
being assembled on the conveyor. If the carrier routes
and zip codes of these books are the same, then a block
86 stores the book information for the defective book in
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the RAM 62 so that this book is assembled immediately
following the most recent book. The defective book is
therefore reordered so that it can be grouped with the
other books having the same carrier route and zip code
mailing information.

In the event that the carrier route and zip code infor-
mation are not identical, then a block 88 compares only
the 5-digit zip code of the defective book with the most
recent book zip code. If it is found that the 5-digit zip
codes are identical, a block 92 causes version X to be
reordered immediately preceding the first book having
a zip code different than the zip code of the books cur-
rently being assembled. Following the block 92, control
passes to a block 120 in FIG. 4 where the indication of
increase in postage for the defective book is generated.
This is necessary since the book can no longer be
grouped with other books having the same carrier route
and zip code information, and hence this book cannot be
mailed at postal rate C (for second class) or at the CAR
RT rate (for third class mail). Instead this book must be
shipped at postal level B, if second class or at the 5-
DIGIT rate, if third class.

If the S-digit zip codes of the defective and most
recent books are not the same, a block 94 compares the
first three digits of the zip codes of these books to deter-
mine whether the books should be grouped in the 3-
digit category. If these first three digits are identical, a
block 98 causing version X to be reordered immediately
preceding a change in the first three digits of the current
zip code.

Following the block 98, control passes to a block 130,
FIG. 8, which generates the indication of postage in-
crease, if any, for this book. This is necessary since this
book now qualifies for the highest postal rate whereas it
previously may have qualified for a lesser rate.

If it is determined that the first three digits of the zip
code are not the same, then a block 100 determines the
sectional center facility, or SCF, of the defective book
and the most recent book. This is accomplished by
utilizing the zip code information for each book to ac-
cess a lookup table containing SCF identifications. A
block 102 then compares the SCF designations for the
defective book and most recent book. If the SCF desig-
nations are identical, a block 104 causes version X to be
reordered immediately preceding a change in the SCF
from that associated with the books currently being
produced.

If it is found that the designations are not identical, a
block 106 compares the state information of the defec-
tive book with that of the most recent book. If the books
are to be mailed to the same state, a block 108 causes
version X to be reordered immediately preceding a
change in such state.

If the block 106 determines that the books are not to
be mailed to the same state, then the book is to be
grouped with books from other states, and hence ver-
sion X is reordered at a later point in the sequence such
as at the end of the production run.

Control from each of the blocks 104,108,110 passes to
the block 130, FIG. 8, previously mientioned.

It should be noted that a change in 5-digit zip code,
3-digit zip code, SCF or state may be indicated by flags
contained within the mailing information stored on the
magnetic tape and placed in the RAM 62 or may be
accomplished by other means, as desired.

The net result of the program shown in FIGS. 3A
and 3B is to cause the original collating sequence to be
changed to a revised sequence due to the reordering of
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defective books. Control then passes to the postage
revision program shown in FIGS. 4 and §.

It should be noted that the point at which the defec-
tive book is reordered may be determined in accordance
with a comparison of the postal information of the de-
fective book with another book on the conveyor not the
most recent book. For example, assume that there are 23
signature feeders positioned adjacent the conveyor at
positions 1-11 and 13-24 such that position 1 is occu-
pied by the box currently feeding to the most recent
book and, position 24 is occupied by the last box to feed
signatures to the conveyor stations. Also assume that an
ink jet printer occupies position 12 and that a series of
customized books are to be produced wherein the cus-
tomization is due solely to the message printed by the
ink jet printer (i.c. all books have the same signature
makeup). If a detector downstream of the jet ink printer
determines that no signature was fed by one or more of
the boxes at positions 13-24 where a signature should
have been fed, then the postal information of the defec-
tive book is compared against that of the book adjacent
the box at position 11. If the zip code and carrier route
designations of these two books match, then the mes-
sage for the defective book is applied on the book cur-
rently adjacent position 11 so that the defective book is
reordered. This is possible since each book will eventu-
ally have the same signatures contained therein. The
customized messages for the remaining books in the
production sequence are applied on later books after the
message for the defective book has been printed.

On the other hand, if the carrier route and zip code
designations for the defective book and the book adja-
cent position 11 are not both the same, the postal infor-
mation of the defective book might be compared against
that of all or only some of the books adjacent positions
1-10 to determine the optimal reorder time.

Referring now to FIG. 4, following the block 92 of
FIG. 3A, the block 120 determines whether the defec-
tive book was originally classified in lowest postal level
C or CAR RT. In other words, the block 120 deter-
mines whether the defective book which was originally
classified with either more than six (if second class) or
ten (if third class) other books having the same carrier
route and zip code designations. If this is not the case,
then the book was originally classified in the intermedi-
ate postal level B or the 5-DIGIT classification and
hence no adjustment to postage need be made. Accord-
ingly, control passes through a block 121 to a block 122
if the run is not yet complete where control pauses until
the next defective book interrupt is received.

If it is determined that the defective book was origi-
nally classified in postal level C or in the CAR RT
classification, then a block 124 checks to determine
whether the defective book was previously reordered
and classified in either postal level B or the 5-DIGIT
classification. This is accomplished by checking a flag in
the RAM 62, as noted more specifically below. If this is
the case, then the defective book was originally classi-
fied in the lowest postal rate classification, and subse-
quently was reordered in the intermediate postal rate
classification and the indication of postage increase
already generated. Accordingly, no further postage
revision is required and hence control passes to the
block 121 ‘

If the block 124 determines the defective book has not
been previously reordered and that it has been reclassi-
fied in the intermediate postal level, then a postal
change counter designated “C-to-B” for version X is
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incremented, such counter being contained within the
RAM 62 shown in FIG. 1. There is a different “C-to-B”
counter for each version to be produced in the run.

Following the block 126, a biock 128 sets a flag in the
RAM 62 indicating that the defective book has been
reordered. This information is important since it may
occur that the reordered book itseif may later be found
to be defective, in which case block 124 is again encoun-
tered to check the status of this flag.

Referring now to FIGS. 5A and 5B, immediately
following the blocks 98,104,108,110 in FIG. 3, the block
130 checks to determine whether the defective book
was originally classified in the lowest postal rate level.
If this is the case, then a block 132 checks to determine
whether the defective book was previously reordered
and classified in postal level B or in the 5-DIGIT classi-
fication. This is accomplished, similar to the block 124
described in FIG. 4 by checking the reorder flag for the
defective book in the RAM 62. If this is not the case,
then a postal change counter designated “C-to-A” in
the RAM 62 is incremented since the defective book
originally qualified for the lowest postal rates, but could
not be ordered in time to quality for either the lowest or
intermediate rates.

Following the block 134, control passes to a block
136, FIG. $B, which sets the reorder flag for the defec-
tive book. A block 138 then checks to determine
whether the entire production run has been completed,
and if this is not the case then control pauses at a block
140 until the next defective book interrupt is received.

On the other hand, if the block 138 determines that
the run has been completed, a block 142 prints a postage
report, to be described in greater detail in later portions
of the specification.

If the block 132, FIG. 5A, determines that the defec-
tive book had previously been reordered at the interme-
diate postal rate level, then a block 144 checks to deter-
mine whether the defective book and the reordered
book are both classified in the highest postal rate classi-
fication. In other words, this block checks to determine
whether the book is being reordered at the highest
postal rate, when it was previously reordered also at the
highest postal rate. If this is the case, then no adjustment
to postage need be made and control passes directly to
the block 136 previously described.

On the other hand, if the block 144 determines that
the defective book was classified in the intermediate
postal rate level and is now being reordered in the high-
est postal rate level, then a block 146 decrements the
“C-to-B” postal change counter for version X and a
block 148 increments the “C-to-A” postal change
counter for version X. This is necessary since the book
has been twice reordered, each time at a higher rate, i.c.
the book originally qualified for the lowest postal rates,
then was reordered at the intermediate postal rate and
finally was reordered at the highest postal rate. Accord-
ingly, the bookkeeping is kept accurate by simply not-
ing that the book is subject to an incremental increase in
postage from the lowest to the highest rates and by
deleting the incremental increase from the lowest to the
intermediate rates. Following the block 148, control
passes to the block 136 previously described.

Referring again to FIG. 5A, if the block 130 deter-
mines that the defective book originally did not qualify
for the lowest postal rate, then a block 150 checks to
determine whether the defective book was previously
reordered at the intermediate postal rate level. If this is
not the case, then no adjustment to postage need be
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made since the defective book originally was classified
in the highest postal rate level and is reordered at the
same level.

On the other hand, if the block 150 determines that
the book had been previously reordered at the interme-
diate postal rate level, then a block 152 checks to deter-
mine whether the defective book had been previously
reordered and classified in the highest postal rate level.
If this is the case, then again no adjustment to postage
indication need be made since the book had previously
been calculated in the highest postal rate level and will
again be ordered at this level.

On the other hand, if the block 152 determines that
the book had not been previously reordered and classi-
fied in the highest postal rate level, then a block 154
increments a “B-to-A” postal change counter in the
RAM 62 for version X since the defective book orgin-
ally qualified for the intermediate postal rates while the
reorder book cannot so qualify.

Control from the block 154 then passes to the block
136 previously described.

Referring now to FIG. 6, there is illustrated a flow
diagram of steps for caiculating an indication of the
increase in postage due to the reordering of defective
books. The flow diagram of FIG. 6 is described under
the assumption that the steps are, in the preferred em-
bodiment, implemented in the computer 25, it being
understood that such steps may be performed manually,
if desired.

A block 160 loads a table of postage rates into mem-
ory locations in the RAM 62. Generally, the table is
segregated according to version and according to the
incremental postage rate for each change between post-
age rate levels. For example, for version X, three figures
are stored representing the dollar increase for a change
in classification for a book between the lowest and inter-
mediate postage levels, the lowest and highest postage
levels and the intermediate and highest postage levels.
These rates are, of course, determined by the U.S.
Postal Service.

Following the block 160, the blocks 80-152, shown in
FIGS. 3-8, reorder the defective book and generate an
indication of the increase in postage for the reordered
book. A block 162 then performs a lookup procedure in
the table of postage rates and the version X postal
change counters and multiplies the contents of each
version X counter by the appropriate increase in post-
age stored in the table. The block 162 then generates
three postal adjustments which are added to the previ-
ously calculated postal bill for version X by a block 164.

A block 166 then causes the printer 68, FIG. 1, to
print out the adjusted postal level for version X. A
block 168 then repeats the steps of blocks 162-166 for
the remaining versions of the production run.

The programming in the computer can be modified to
calculate the extra postage required when a defective
book causes an entire group of books to change postal
rate level. In such a case, it is necessary to provide on
the magnetic tape not only a precalculated indication of
the total postage required, but also the number of pieces
of each version to be mailed according to postal rate
level classification. At the end of the production run,
the information stored in the postal change counters can
be combined with this additional information to derive
an indication of total postage.

Moreover, the programming can be modified to elim-
inate the need for a precalculated indication of postage.
In such a case, the final indication of postage would be
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generated after the production run, based upon the
sequence in which the nondefective books were pro-
duced.

I claim: .

1. A method of operating a collating system, compris-
ing ;
producing a series of books in an original sequence,

such original sequence being determined in accor-

dance with postal information relative to such
books;

checking for a defective book;

generating a signal when a defective book is detected;

reordering the defective book in response to the gen-

erated signal at a point in the original sequence
determined in accordance with the postal informa-
tion relative to the rejected book and another book
to produce the series of books in a revised se-
quence; and

deriving an indication of postage for the nondefective

produced books in accordance with the revised
sequence.

2. The method of claim 1, wherein the step of produc-
ing is carried out on a conveyor and wherein the point
in the original sequence at which the defective book is
reordered is determined by comparing the postal infor-
mation of the defective book with the postal informa-
tion of a book on the conveyor.

3. The method of claim 1, wherein the point in the
original sequence at which the defective book is reor-
dered is determined by comparing the postal informa-
tion relative to the defective book with the postal infor-
mation relative to the most recent book being produced.

4. The method of claim 1, wherein the step of deriv-
ing includes the steps of calculating the postage re-
quired for the books if produced in the original se-
quence and revising the caiculated postage in depen-
dence upon the revised

8. The method of claim 4, wherein the step of revising
includes the steps of generating an indication of the
increase of postage for each reordered book and adding
to the calculated postage the increase in postage for
such reordered books.

6. The method of claim 1, wherein the step of reor-
dering includes the steps of comparing the postal infor-
mation of the defective book with that of the most re-
cent book being produced, determining which parts of
the postal information of the defective and most recent
books match and reordering the defective book at a
point in the original sequence prior to a change in one of
the matching parts of the postal information for books
to be produced. .

7. The method of claim 1, wherein the postal informa-
tion includes designations of 5-digit zip code and carrier
route, and wherein the step of reordering includes the
steps of comparing the postal information of the re-
jected book with that of the most recent book being
produced to determine whether any of such informati-
okn matches and immediately reordering the defective
book only if the carrier route and 5-digit zip code desig-
nations of both books match.

8. The method of claim 7, wherein the step of reor-
dering includes the further step of reordering the defec-
tive book immediately preceding a change in 5-digit zip
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9. The method of claim 7, wherein the step of deriv-
ing includes the steps of calculating the postage re-
quired for the books is produced in the original se-
quence, generating an indication of the increase in post-
age for a defective book if such bock is not immediately
reordered and adding to the calculated postage the
increase in postage to derive the indication of postage.

10. The method of claim 7, wherein the step of reor-
dering includes the further step of reordering the defec-
tive book immediately preceding a change in the first
three digits of the zip code for books to be produced if
neither the 5-digit zip code nor the carrier route desig-
nation of the defective book matches that of the most
recent book being built but the first three digits of the
zip code match.

11. The method of claim 10, wherein the step of de-
riving includes the step of calculating the postage re-
quired for the books assuming such books are produced
in the original sequence, generating an indication of the
increasing in postage for the reordered book over the
calculated postage required for the defective book and
adding the increase in postage to the calculated postage.

12. A collating system, comprising:

means for producing a series of books in an original

sequence, such original sequence being determined
in accordance with postal information relative to
such books;
means for detecting a defective book;
means responsive to the detecting means for generat-
ing a signal when a defective book is detected;

means for reordering the defective book in response
to the generated signal at a point in the original
sequence determined in accordance with the postal
information relative to the rejected book and an-
other book to produce the series of books in a re-
vised sequence; and

means for deriving an indication of postage for the

non-defective produced books in accordance with
the revised sequence.

13. The collating system of claim 12, wherein the
producing means includes a conveyor and wherein the
reordering means includes means for comparing the
postal information of the defective book with the postal
information of a book on the conveyor to determine the
point in the original sequence at which the defective
book is reordered.

14. The collating system of claim 12, wherein the
reordering means includes means for comparing zip
code and carrier route designations of the defective
book with zip code and carrier route designations of the
most recent book being produced to determine the
point at which the defective book is reordered.

15. The collating system of claim 12, wherein the
deriving means includes means for providing a precal-
culated indication of the postage required for the books
if produced in the original sequence and means for re-
vising the precalculated indication in dependence upon
the revised sequence.

16. The collating system of claim 15, wherein the
revising means includes means for developing an indica-
tion of the increase in postage for each reordered book
and means for adding the increase in postage to the
precalculated indication of postage.

17. The collating system of claim 12, wherein the
reordering means includes means for comparing the
postal information of the rejected book with that of the
most recent book being built, means for determining
which parts of the postal information of the defective
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and most recent books match and means for reordering
the defective book at a time prior to a change in one of
the matching parts of the postal information for books
to be produced.
18. The collating system of claim 12, wherein the
postal information includes designations of zip code and
carrier route, and wherein the reordering means in-
cludes means for comparing the postal information of
the rejected book with that of the most recent book
being produced to determine whether any of such infor-
mation matches and first means for immediately reor-
dering the defective book only if the carrier route and
zip code designations of both books match.
19. The collating system of claim 18, wherein the
reordering means further includes second means for
reordering the defective book immediately preceding a
change in zip code for books to be produced if the zip
code of the defective book matches that of the most
recent book being built but the carrier route designa-
tions do not match.
20. The collating system of claim 18, wherein the
deriving means includes means for providing a precal-
culated indication of postage required for the books
assuming such books are produced in the original se-
quence, means for developing an indication of the in-
crease in postage due to reordering of a defective book
and means for adding the increase in postage to the
precaiculated indication of postage.
21. The collating system of claim 18, wherein the
reordering means further includes second means for
reordering the defective book immediately preceding a
change in the first three digits of the zip code for books
to be produced if only the first three digits of the zip
code of the defective book matches the first three digits
of the zip code of the most recent book.
22, The collating system of claim 21, wherein the
deriving means includes means for providing a precal-
culated indication of postage required for the books
assuming such books are produced in the original se-
quence, means for developing an indication of the in-
crease in postage for the reordered book over the pre-
calculated indication of postage for the defective book
and means for adding the indication of the increase in
postage to the precalculated indication of postage.
23. A collating system comprising:
A plurality of signature feeders for delivering signa-
tures to a plurality of stations along a conveyor;

means controlling the signature feeders for progres-
sively building different groups of signatures on the
conveyor to thereby build a series of books in an
original sequence;

means for providing a precalculated indication of the

postage required for the books being built on the
conveyor;

means disposed along the conveyor for detecting a

defective book;

means responsive to the detecting means for rejecting

the defective book;

means for reordering the rejected book at a point in

the sequence determined in accordance with a
comparison of the postal information of the re-
jected book with the postal information of a book
on the conveyor; and

means for revising the precalculated indication of the

postage required in accordance with the point in
the sequence at which the rejected book is reor-
dered.
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24. The coilating system of claim 23, wherein the
postal information includes a carrier route designation,
a zip code designation and a postal rate category for
each book, the postal rate categories comprising lowest,
intermediate and highest rate categories, and wherein
the revising means includes means for determining the
postal rate category for the rejected book and means
responsive to the determining means for increasing the
precaiculated indication of postage by a particular
amount if the rejected book had been classified in the
lowest postal rate category and is reordered at a point in
the sequence such that it can be grouped with other
books having the same zip code but not the same carrier
route designation.

2S8. The collating system of claim 23, wherein the
postal information includes a carrier route designation,
a zip code designation and a postal rate category for
each book, the postal rate categories comprising lowest,
intermediate and highest rate categories, and wherein
the revising means includes means for determining the
postal rate category for the rejected book and means
responsive to the determining means for increasing the
precalculated indication of postage by a particular
amount if the rejected book had been classified in the
lowest postal rate category and is reordered at a point in
the sequence such that it is grouped with other books
not having the same zip code and carrier route designa-
tions.

26. The collating system of claim 23, wherein the
postal information includes a carrier route designation,
a zip code designation and a postal rate category for
each book, the postal rate categories, comprising low-
est, intermediate and highest rate categories, and
wherein the revising means includes means for deter-
mining the postal rate category for the rejected book
and means responsive to the determining means for
increasing the precalculated indication of postage by a
particular amount if the rejected book had been classi-
fied in the intermediate postal rate category and is reor-
dered at a point in the sequence such that it is grouped
with other books not having the same zip code and
carrier route designations.

27. A collating system, comprising:

a plurality of signature feeders for delivering signa-

tures to stations along a conveyor;
means coupled to the signature feeders for individu-
ally controlling the signature feeders to build a
series of customized books in a particular sequence,
such particular sequence being determined in ac-
cordance with postal information relative to each
book to be built so that the books are produced in
an order which permits groups of books having
common postal information to be bundled together
and thereby receive a postal discount;
means adjacent the conveyor for detecting a defec-
tive book; .

means responsive to the detecting means for reorder-
ing the defective book at a point in the particular
sequence dependent upon a comparison of the
postal information relative to the defective book
and the most recent book being built on the con-
veyor; and

means for deriving an indication of the difference in

postage, if any, for the reordered book over the
defective book.

28. The collating system of claim 27, wherein the
postal information includes a carrier route designation,
a zip code designation and a postal rate category for
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each book, the postal rate categories comprising lowest,
intermediate and highest rate categories and wherein
the deriving means includes means for determining the
postal rate category for the rejected book and means
responsive to the determining means for generating an
indication of a particular postage difference if the re-
jected book had been classified in the lowest postal rate
category and is reordered at a point in the sequence
such that it can be grouped with other books having the
same zip code but not the same carrier route designa-
tion.

29. The collating system of claim 27, wherein the
postal information includes a carrier route designation,
a zip code designation and a postal rate category for
each book, the postal rate categories comprising lowest,
intermediate and highest rate categories and wherein
the deriving means includes means for determining the
postal rate category for the rejected book and means
responsive to the determining means for generating an
indication of a particular postage difference if the re-
jected book had been classified in the lowest postal rate
category and is reordered at a point in the sequence
such that it is grouped with other books not having the
same zip code and carrier route designations.

30. The collating system of claim 27, wherein the
postal information includes a carrier route designation,
a zip code designation and a postal rate category for
each book, the postal rate categories comprising lowest,
intermediate and highest rate categories and wherein
the deriving means includes means for determining the
postal rate category for the rejected book and means
responsive to the determining means for generating an
indication of a particular postage difference if the re-
jected book had been classified in the intermediate
postal rate category and is reordered at a point in the
sequence such that it is grouped with other books not
having the same zip code and carrier route designations.

31. The collating system of claim 27, wherein the
series of customized books includes a plurality of ver-
sions of such books and wherein the deriving means
includes means for generating an indication of the dif-
ference in postage for each version.

32. The collating system of claim 31, wherein the
developing means includes means for storing in a table
an indication of the increase in postage for each version.

33. A collating system, comprising:

a plurality of signature feeders for delivering signa-

tures to stations along a conveyor;
means coupled to the signature feeders for individu-
ally controiling same to build customized books in
a particular sequence, such particular sequence
being determined in accordance with postal infor-
mation including carrier route and zip code desig-
nations relative to each book so that groups of
books having common postal information can be
bundied together and receive a postal discount;

means for providing a precalculated indication of
postage required for the books if produced in the
original sequence;

means for detecting a defective book on the con-

veyor;

first means responsive to the detecting means for

immediately reordering the defective book if the
carrier route and zip code designations of the de-
fective book are the same as the carrier route and
zip code designations of the most recent book being
produced;
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second means responsive to the detecting means for
reordering the defective book at a subsequent point
in the particular sequence if the carrier route desig-
nation of the defective and most recent books do
not match; and

means responsive to the second means for revising

‘the ‘precalculated indication of postage by an
amount dependent upon the point in the particular
sequence at which the defective book is reordered.

34. The collating system of claim 33, wherein the
second means includes means for determining whether
the zip code designations of the defective and most
recent books are the same and third means responsive to
the determining means for reordering the defective
book immediately prior to a change in zip code designa-
tion for books to be produced if the zip codes of the
defective and most recent books are determined to be
the same.

35. The collating system of claim 34, wherein the
second means includes fourth means responsive to the
determining means for reordering the defective book
after the zip code designation for books to be produced
has changed from that of the most recent book if the zip
codes of the defective and most recent books are found
to not be the same.

36. The collating system of claim 33, wherein the
revising means includes means for indicating whether
the rejected book was to have been grouped in the
original sequence with at least a predetermined number
of other books having the same carrier route and zip
code designations, means for determining whether the
rejected book is reordered so that it can be grouped
with other books having the same zip code but not the
same carrier route and means responsive to the indicat-
ing means and the determining means for increasing the
precalculated indication of postage by a particular
amount.

37. The collating system of claim 33, wherein the
revising means includes means for indicating whether
the rejected book was to have been grouped in the
original sequence with at least a predetermined number
of other books having the same carrier route and zip
code designations, means for determining whether the
rejected book is reordered so that it cannot be grouped
with other books having either the same carrier route or
zip code designations and means responsive to the indi-
cating means and the determining means for increasing
the precalculated indication of postage by a particular
amount.

38. The collating system of claim 33, wherein the
revising means includes means for indicating whether
the rejected book was to have been grouped in the
original sequence with at least a predetermined number
of other books having the same zip code but not the
same carrier route, means for determining whether the
rejected book is reordered so that it cannot be grouped
with other books having either the same carrier route or
zip code designations and means responsive to the indi-
cating means and the determining means for increasing
the precalculated indication of postage by a particular
amount.

39. A collating system, comprising:

a plurality of signature feeders for delivering signa-

tures to stations along a conveyor;

means coupled to the signature feeders for individu-

ally controlling same to build customized books in
a particular sequence, such particular sequence
being determined in accordance with postal infor-
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mation including carrier route and zip code desig-
nations relative to each book so that groups of
books having common postal information can be
bundled together and receive a postal discount;
means for detecting a defective book on the con-
veyor;
first means responsive to the detecting medns for
immediately reordering the defective book if the
carrier route and zip code designations of the de-
fective book are the same as the carrier route and
zip code designations of the most recent book being
produced;
second means responsive to the detecting means for
reordering the defective book at a subsequent point
in the particular sequence if the carrier route desig-
nation of the defective and most recent books do
not match; and
means responsive to the first and second means for
generating an indication of the postage for the
books based upon the point in the particular se-
quence at which the defective book is reordered.
40. The collating system of claim 39, wherein the
second means includes means for determining whether
the zip code designations of the defective and most
recent books are the same and third means responsive to
the determining means for reordering the defective
book immediately prior to a change in zip code designa-
tions for books to be produced if the zip codes of the
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defective and most recent books are determined to be
the same.

41. The collating system of claim 40, wherein the
second means includes fourth means responsive to the
determining means for reordering the defective book
after the zip code designation for books to be produced
has changed from that of the most recent book if the zip
codes of the defective and most recent books are found
to not be the same.

42. A method of operating a coilating system, comprising
the steps of;

producing a series of books in an original sequence, such

original sequence being determined in accordance

with postal information relative to such books;
providing an indication of an amount of postage required

to mail the books if produced in the original sequence;
checking for a defective book;

generating a signal when a defective book is detected;

reordering the defective book in response to the gener-

ated signal;

determining for each reordered book whether an incre-

mental increase in postage is required to mail the
. books due to the reordering of such book; and
revising the indication of the amount of postage required
to mail the books by the incremental increases deter-
mined for the reordered books.
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