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Description

This invention relates to an improved multi
station insertion machine and to a method of
operating the same.

United States Patents 2,325,455 and 3,260,517
and European Patent application
EP—A1—0129378 relate to multi-station inserters
which are presently produced and marketed by
Bell and Howell Company and well-known in the
market as the Phillipsburg inserters. The insertion
machine according to EP—A1—0129378 was
publicly exhibited before the priority date of the
present patent specification. In the insertion
machines of these patents a master control docu-
ment is withdrawn from a master control docu-
ment station and moved onto an inserter track
which has a suitable conveyor means for moving
the master control document past a plurality of
insertion stations. As the master control document
is thusly moved, additional documents from the
insertion stations are stacked with the master
control document. The master control document
and its insertions are then inserted into a mailing
envelope by well-known means.

US—A—3,260,517 is particularly directed to an
improvement of US—A—2,325,455 and related to
a device for deriving signals from particular
master control documents and using those signals
to control the subsequent selective insertion of
documents from only selected insertion stations.

Once the control document and its insertions
have been inserted into the mailing envelope, a
determination must be made regarding the
amount of postage to be applied to the envelope.
However, insertion machines of the type described
above are utilized in many environments in which
it is difficult to make an accurate determination of
the correct postage for each envelope.

As an example of this difficulty, in the telephone
and credit card industries envelopes are mailed
monthly to customers and include such
enclosures as one or more sheets comprising a
statement of account, information enclosures, and
advertising literature. With respect to infor-
mational enclosures, the sender may send certain
general interest enclosures to all customers while
also enclosing one or more of many special
interest enclosures to select or targeted customers
in accordance with the sender’s estimation of the
pertinence of the enclosure relative to each cus-
tomer. Therefore, the weight of the envelopes can
vary considerably from customer to customer
depending on, for example, the number of sheets
included in the statement of account and the
number of items such as informational enclosures
and advertising enclosures which are inserted in a
customer’s envelope.

European patent application EP—A1—0129378
relates to a multi-station inserter as described
above and having means for calculating the
weight of a stuffed envelope. The weights of
different types of document, such as statements or
advertising enclosures are programmed into a
data processor memory. By monitoring which
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additional documents accompany a particular
master document as dictated by indicia thereon,
the total weight and hence the postal charge may
be calculated.

While the statement of account and, in some
instances, the general interest and special interest
informational enclosures, are high priority
“required” items for inclusion in a customer’s
envelope, the advertising literature is less signifi-
cant and not deserving of inclusion in the envelope
if the inclusion significantly increases the weight
of the envelope and thus incurs additional post-
age.

In an insertion machine to be described below a
first insert station feeds one or more sheets for a
customer onto a conveyor. The first document fed
from the first insert station functions as a master
control document in that an indicia thereon indi-
cates which of the insert stations further down-
stream have inserts which are pertinent to the
customer. It is required that documents be fed
from certain ones of the selected downstream
insert stations, and that the weight of the required
inserts and envelope of the customer be summed
so that a postage categorization range can be
determined. Third-party advertising documents
are fed from one or more of other downstream
insert stations if the indicia on the master control
document so authorizes and if and only if the
additional weight occasioned by the feeding of the
advertising documents would not cause an
increase in the postage for the customer’s stuffed
envelope. The number of third party advertising
documents fed from each station is counted. An
indication of the count is provided so that each
third party can be billed by the sender for the
number of advertisements mailed.

Brief description of the drawings

The foregoing and other obijects, features, and
advantages of the invention will be apparent from
the following more particular description of pre-
ferred embodiments as illustrated in the accom-
panying drawings in which reference characters
refer to the same parts throughout the various
views. The drawings are not necessarily to scale,
emphasis instead being placed upon illustrating
the principles of the invention.

Figure 1 is a schematic view of an insertion
machine according to an embodiment of the
invention;

Figure 2 is a front view of a keyboard and display
panel of an insertion machine of an embodiment
of the invention;

Figure 3 is a schematic view showing com-
ponents included in data processing means which
comprise an insertion machine according to an
embodiment of the invention;

Figures 4A, 4B, and 4C are diagrams depicting
processing steps executed by a specialized routine
0ZC;

Figures 5A and 5B are diagrams depicting
processing steps executed by a specialized routine
0ZM;

Figure 6 is a schematic view of circuitry for
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activating a plurality of insert station counters
according to another embodiment of the inven-
tion;

Figure 7 is a diagram depicting a sequence in
which a master routine calls various specialized
routines; and

Figure 8 is a diagram depicting processing
steps executed by a specialized routine USM.

Detailed description of drawings

" In the following description the unit of weight
used, the ounce, corresponds to 28.3 grammes.
Where the wording “ounce” or “0OZ" is used as an
indication of a routine or a member or in other
combinations in the description and accompany-
ing drawings, it will be understood to correspond
to the weight gram in the Sl system. Figure 1
shows two parailel feed tracks or conveyors 20
and 22 which run parallel to one another in the
direction of respective arrows 24 and 26. The first
conveyor 20 travels past nine consecutive inser-
tion stations 31, 32, 33, 34, 35, 36, 37, 38, and 39.
in the embodiment shown, conveyors 20 and 22
are intermittently driven by a chain and sprocket
arrangement so that the conveyors travel
generally in the direction shown by the respective
arrows 24 and 26. That is, during successive
machine cycles a document on conveyor 20
travels in a leftward direction so that during the
machine cycle MC2 the document is proximate
the station 32; in the machine cycle MC3 the
document is proximate the station 33, and so
forth.

An envelope station 42 is positioned above and
alongside conveyor 22 for discharging envelopes
from a hopper of station 42 onto the conveyor 22.
The conveyor 22 is indexed and station 42 is
operated in timed relationship with the conveyor
20 so that, if a given customer’s master control
document is deposited onto conveyor 20 at MCO,
that customer’s envelope will be deposited onto
conveyor 22 at about MC8. At MC9 the customer’s
envelope is opened at an envelope flap opening
station generally pointed to by arrow 43. At MC10
the customer’s documents, which have been
cumulatively piled on top of one another as the
documents travel down the conveyor 20, are
stuffed into the opened envelope at a stuffing
station (generally pointed to by arrow 44). While
the structural and operational details of the
envelope flap opening station and the envelope
stuffing station are not specifically discussed
herein, the same are understandable by the man
skilled in the art, especially in view of U.S. Patent
2,325,455 to Williams.

The first station (station 31) comprises a fast
feeder for feeding one or more documents (also
referred to as “sheets” per machine cycle onto
the conveyor 20. A counter photoceil 47 posi-
tioned proximate the first station 31 counts the
number of documents fed from the fast feeder for
each machine cycle. The documents fed by the
feeder of station 31 during given machine cycle
are all associated with a particular customer. In
the illustrated embodiment, the documents fed
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from station 31 are sheets included with a cus-
tomer's bill or statement of account. In one mode
{the “select” mode) the first document fed from
station 31 with respect to each customer func-
tions as a control document which to some extent
governs downstream operations as seen herein-
after. In a simplified mode the document fed from
station 31 does not govern downstream oper-
ations. Figure 1 shows a control document 46 in
the process of being fed from the sheet feeder
(SF) station 31 and being deposited on conveyor
20 during the machine cycle MCO.

In the select mode the control document 46
bears an indicia in a field 50. The marks in field 50
comprise control and count indicia which are read
in conventional manner by photocell reading
means 52 positioned in proximity to station 30.
Photocell reading means 52 is electrically con-
nected by connector 52a to a photocell reading
and decoding circuit 54. In the embodiment
shown in Figure 1, the photocell reading means
52 is operative with the circuit 54 to function as a
conventional reflective-type reading system par-
ticularly adapted to read a bar code. The counter
photocell 47 is electrically connected by connec-
tor 47a to the circuit 54. The circuit 54 is adapted
to interpret the bar code in indicia field 50 and to
interpret the number of documents counted by
photocell 47, as well as to appropriately express
and transmit the interpreted data via a data bus to
data processing means.

In the select mode the indicia field 50 borne by
the master document 46 indicates from which of
the subsequent stations documents are to be fed
during a corresponding machine cycle (i.e. if
appropriate inserts are to be selectively fed from
the second insert station 32 during the machine
cycle MC2, from the third insert station 33 during
the machine cycle MC3, and so forth). Alterna-
tively, in a simplified or automatic mode the
insertion machine can be set up so that one insert
is automatically fed from each insertion station
for each customer.

Each of the stations 32—39 comprises suitable
gripper means (not shown) for retrieving from the
bottom of the stack in the hopper of the station
during a corresponding machine cycle the one or
more documents associated with a given cus-
tomer. In this regard, the means for removing
documents from the hopper of these stations is,
in one embodiment, that disclosed in U.S. Patent
2,325,455 to Williams (incorporated herein by
reference), although it should be understood that
other types of means for extracting documents
from these stations and for depositing the same
on conveyor 20 may be employed.

The second document feeding station 32 com-
prises means for feeding one or more documents
therefrom onto document 46 when document 46
is in a position on the conveyor 20 shown as MC2.
In the embodiment shown in Figure 1, the feeding
means of station 32 feeds cards such as punched
computer cards which the customer is required to
return along with payment of his bill. It is to be
noted that stations 31 and 32 are spaced apart by
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a segment of track 20 in which documents are
positioned for machine cycle MC1.

in the embodiment illustrated in Figure 1, insert
stations 33, 34, and 35 contain general interest
and/or special interest informational enclosures
which the sender may wish to selectively include
in the stuffed envelope containing the customer’s
bill. For example, station 33 may contain an
enclosure which is to be sent only to customers

whose bill is overdue; station 34 may contain an_

enclosure which may announce a future additional
service to be provided by the sender; station 35
may contain an enclosure targeted to special
customers such as the elderly, for example. In the
select mode the indicia 50 on a customer’s control
document 46 indicates whether inserts are to be
fed from one or more of the stations 33, 34, and 35
for the customer. In this respect, the indicia 50 on
control document 46 requires that the inserts from
these selected stations be included with the sheets
comprising the customer’s bill (fed from station
31) and the billing card (fed from station 32) in the
customer’s stuffed envelope. As seen hereinafter,
the total weight of the envelope, billing sheets,
billing card, and other required inserts is calcu-
lated so that a projected postage categorization
range can be determined for the customer’s
envelope once it is stuffed.

In the example described above the sender has
not utilized insert stations 36, 37, 38, and 39 for his
own purposes. Rather than let all these stations
remain idle, the sender has placed in stations 36
and 37 advertising inserts for two third parties. For
example, in station 36 the sender has placed
advertising inserts for a magazine publisher; in
station 37 the sender has placed advertising
inserts for a phonograph club promoter. The
sender has agreed to include one or both of the
advertising inserts in stuffed envelopes for each of
the sender’s customers if and only if the additional
weight of the optional advertising inserts will not
cause the customer’s stuffed envelope to incur
postage in addition to the amount determined for
the already projected postage categorization
range. In this respect, if the indicia 50 on the
customer’s master control document 46
authorizes the inclusion of third party advertising
inserts for the optional stations 36 and 37, and if
advertising inserts from station 36 and/or station
37 can be included without increasing the weight
of the stuffed envelope into the next highést
postage categorization range, one or more adver-
tising inserts will be included in the customer’s
stuffed envelope. The sender determines the
number of advertising inserts fed on behalf of each
third party and charges the third party a per insert
fee for the sender’s service. The determination is
facilitated by counters operated in conjunction
with each of the optional insert stations. In the
illustrated embodiment, insert station 36 is pro-
vided with an associated digital counter 55 and a
one-shot multivibrator 56. Likewise, insert station
37is provided with an associated digital counter 57
and a one-shot multivibrator 58.

A downstream portion 60 of the conveyor 22
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generally travels in the direction of arrow 61
{which is essentially parallel to the direction of
arrow 26). Although not specifically shown-in
Figure 1, it should be understood that in accord-
ance with differing embodiments numerous other
stations are proximate the conveyor and upstream
from portion 60 thereof, Examples of unillustrated
intermediate stations include a sealing station
{where a selectively operable sealing actuator
seals envelopes), and one or more vertical stack-
ing stations such as an error stacker station of a
type which comprises stacking fingers to grasp
documents and hold the grasped documents |
above the conveyor 20.

The downstream portion 60 of conveyor 20
comprises diversion means 62 which is selectively
actuated by actuation means 68. In the illustrated
embodiment of Figure 1 the diversion means 62
comprises a vertical stacker which includes fingers
which, when actuated, lift an envelope from the
plane of the conveyor 60 into a vertical hopper.
Examples of diversion stackers are shown in U.S.
Patent 3,652,828 to Sather et al., which is incor-
porated herein by reference. It should be under-
stood, however, that in other embodiments other
types of diversion means are employed. For
example, in one embodiment the diversion means
comprises a divert gate which, when actuated,
deflects a travelling envelope onto a transversely-
oriented conveyor. For purposes of the current
illustration, stuffed envelopes weighing 2.00 oun-
ces or more are classified as “overweight’ and are
diverted by diversion means 62.

Afirst postage meter 84 is positioned proximate
the conveyor portion 60 in essentially inline fash-
ion for selectively applying an appropriate amount
of postage to certain ones of stuffed envelopes
travelling down the conveyor portion 60. In the
illustrated embodiment, the first postage meter 84
is preset to apply appropriate postage to a stuffed
envelope weighing in the range from 1.00 ounces
to 1.99 ounces. The first postage meter 84 is
activated by a solenoid 85 to apply postage to a
stuffed envelope travelling proximate thereto on
conveyor portion 60.

A second postage meter 88 is positioned proxi-
mate the conveyor portion 60, also in essentially
in-line fashion but downstream from the first
postage meter 84. Postage meter 88 selectively
applies an appropriate amount of postage to
certain others of stuffed envelopes travelling
down the conveyor portion 60. In the illustrated
embodiment, the second postage meter 88 is
preset to apply postage to a stuffed envelope
weighing in the range from 0.00 ounce to 0.99
ounce. The second postage meter 88 is activated
by a solenoid 89 to apply postage to envelopes
passing proximate thereby on conveyor portion
60.

From the foregoing it is seen that three weight
classifications have been established with respect
to the illustrated mode of Figure 1: an overweight
classification (2.00 ounces and greater); a top
range classification (1.00 ounces to 1.99 ounces);
and, a low range classification (0.00 ounces to 0.99
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ounces).

It is to be understood that further processing,
such as zip code sorting, for example, takes place
in unillustrated stations upstream from conveyor
portion 60.

Figure 1 further shows a keyboard and display
panel 110 interfacing with an encoder 112
through a four bit bi-directional data bus 114.
Encoder 112 in turn communicates with the data
processor 102 through a four bit bi-directional
data bus 116.

The data processing means 102 is shown in
Figure 3 as comprising a microprocessor 120; a
clock 122 used by the microprocessor 120 for
timing purposes; four RAM chips 124A, 124B,
124C, and 124D; and, four ROM chips 128A, 128B,
128C, and 128D. A four bit bi-directional data bus
129 connects data pins of the microprocessor 120
to data pins of each of the RAMs 124 and to data
-pins of each of the RAMs 128. Lines for the RAM
bank select signals and ROM bank select signals
are not expressly shown inasmuch as their usage
will be apparent to those skilled in the art. Line
130 carries a synchronization signal generated by
the microprocessor 120 and sent to the RAM
chips 124 and the ROM chips 128. Line 132 carries
clock signals in a conventional manner. Input/
output chips 134 and 136 are also connected to
the microprocessor chip 120 through the data bus
129. /O chip 134 interfaces with the encoder
through bus 116 and data available line 138. /0
chip 136 interfaces with the photocell reading and
decoding circuit (through bus 100 and data avail-
able line 139); the solenoids/actuators 68, 85, and
89 (through respective lines 68a, 85a, and 89a);
and counter 55 (through line 56a, one-shot 56,
and line 55a) and counter 57 ({through line 58a,
one-shot 58, and line 57a).

In the illustrated embodiment, the micro-
processor 120 of the data processing means 102
is a single chip, 4-bit parallel MOS central pro-
cessor known as an INTEL 4040. The characteris-
tics of the illustrated microprocessor 120, RAMs
124, ROMs 128, and I/O devices 134 and 136 are
described in a publication entitled INTEL MCS-40
Users Manual, available from the Intel Cor-
poration of Santa Clara, California. The instruc-
tion set summary provided at pages 1—19
through 1—33 of the March 1976 Third Edition of
the referenced publication is used in connection
with the processing routines discussed herein.

Referring now to Figure 2, the keyboard and
display 110 comprises a display console or panel
140 which comprises a keyboard 142; an “ounce
display” indicator 144; and, a thumbwheel dial
148. Shown proximate the display panel 140 in an
“on” position is an ounce set-up mode switch 150
which is manually actuated to accomplish the
purposes hereinafter stated.

QOunce display indicator 144 has a hundredths
digit display 154 comprising a first seven-seg-
ment LED display and a tenths digit display 156
comprising a second seven-segment LED display.

The thumbwheel dial 148 is a conventional
thumbwheel dial which, for the purposes of this
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invention, includes the numerals 0 through 9 on
its outer circumferential rim. The selected
thumbwheel setting is indicated by a selector
mark 162 on the panel 140.

The keyboard 142 comprises four rows of keys
170, each row having four keys therein. The first
or uppermost row of keys includes a “ON"" key, an
“OFF" key, a “'SEL" or select key, and a “PGM" or
program key. The “OFF” and “SEL"” keys also
double as keys for the numerals “0” and “1”
respectively. Row 2 of the keyboard 142 includes
separate keys for each of the four numerals 2",
“3", “4”, and “'5”. Row 3 of the keyboard 142
includes four keys for the numerals 6", 7", 8",
and “9”. Row 4, or the lowermost row of the
keyboard 142 includes a key labeled “E”. The keys
are appropriately labeled in the just-described
format, each key 170 bearing an appropriate
indicia thereon. Each key 170 has a translucent
central portion 172 which overlays a light source,
such as an LED, associated with the key.

Figure 6 shows an alternate embodiment of
circuitry used for activating a plurality of insert
station counters. The circuitry of Figure 6 is
usefully employed when the /O chip 136 cannot
drive a one-shot multivibrator for each optional
insert station as it does for stations 36 and 37 in
the embodiment of Figure 3. In the Figure 6
embodiment, line 56a from /O chip 136 is con-
nected to a one-shot multivibrator 180 which {like
one-shots 56 and 58 of the Figure 3 embodiment)
is a 50 microsecond one-shot. An output terminal
of the one-shot 180 is connected to a first input
terminal of a solid state relay (SSR) chip 182. A
second terminal of the SSR 182 is connected to
+15 volts while a third terminal of the SSR 182 is
grounded. An output terminal of the SSR 182 is
connected by a bus 184 to first terminals of a
plurality of counters 186. In the embodiment of

- Figure 6, counter 186, is associated with a first

optional insert station; counter 186, is associated
with a second optional insert station; and so
forth. The second terminal of each counter 186 is
connected to an output terminal of a corre-
sponding solid state relay 188. Each counter 186
is of a type that is digitally incremented whenever
a true signal is applied to its second terminal
while its first terminal is grounded.

Each SSR 188 has a first terminal connected by
a line 190 to the I/O chip 136; a second terminal
connected to +15 volts; a third terminal con-
nected to +24 volts; and, as mentioned above, a
fourth terminal connected to the associated
counter 186. The fourth terminal of each SSR 188
is also connected to a second terminal of a
vacuum solenoid 192, a first terminal of each
solenoid 192 being connected to ground. Each
solenoid 192 is of a type that is activated (and
hence causes an insert to be deflected from the
hopper of its associated insert station for feeding
onto the conveyor 20) when a true signal is
applied to its second terminal.

The operation of various embodiments of the
insertion machine of the invention will now be
described. The mode of operation under discus-

I4
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sion generally concerns the reading of a control
document from the sheet feeder station 31 in
order to determine the stations from which
inserts are to be fed and the number of inserts fed
from each. The operation of a simplified mode
wherein insert stations automatically feed inserts
without governance by read parameters is also
understood from the ensuing discussion.

The data processing means 102 executes
numerous specialized routines in connection with
the overall operation of the entire insertion
machine. These numerous routines are, for the
most part, called into execution by master
routines, including a master routine SYS. These
lengthy and complex master routines supervise
execution of the specialized routines, many of
which are relatively independent rather than
interdependent. In this respect, most of the
specialized routines cailed by the master routines
concern process steps which do not form a part of
the present invention such as, for just one
example, the operation and timing of means used
to extract inserts from each of the insert stations
along the conveyor. For this reason, only the
specialized routines pertinent to this invention are
discussed herein. The interface between the perti-
nent specialized routines and the appropriate
master routine (SYS) is sufficiently discussed
herein without describing all the collateral
aspects of the master routine.

Figure 7 illustrates the manner in which master
routine SYS superintends processing of the
various specialized routines which the data pro-
cessing means 102 finds pertinent to the inven-
tion. it is to be understood that the specialized
routines shown in Figure 7 are included at inter-
mediate processing sequence positions between
start up and shut down of the insertion machine.
The vertical arrangement of three dots between
the routine blocks of Figure 7 indicate that the
specialized routines are not necessarily executed
one after the other, but that calls to other
specialized routines not pertinent to the invention
may be interspersed in the sequence.

Figure 7 shows that a program mode includes
calls to routine OZM. The routine OZM, called
when the PGM key on keyboard 142 is hit (PGM
lamp lit} and switch 150 is turned “on”, enables
the operator to store in memory in the data
processing means 102 data pertinent to the per
item weight at selected insert stations and to
display indications of the same on the panel 140.
The routine OZM is called repeatedly until the
switch 150 is manipulated to indicate that the set
up mode is to be terminated (i.e. switch 150 is
turned off) and the PGM key on keyboard 142 is
pressed (PGM key lamp extinguished).

Sometime after the last call to routine OZM a
call is made to the specialized routine TOZ.
Routine TOZ basically transfers certain values at
addresses in certain memory locations to other
memory locations.

If the PGM key on keyboard 142 is again
pressed (so that the PGM key lamp is lit) without
the switch 150 having been turned on, calls are
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made to a routine KYB. Routine KYB enables the
operator to manually enter on the keyboard 142
the desired status of each of the stations 32—39
and the envelope station 42. That is, for any
station the operator can specify whether the
station is to automatically feed inserts regardless
of indicia markings, whether the station is to feed
inserts depending on indicia markings, or
whether the station is turned off so that no inserts
are fed under any condition.

After execution of the program mode routines
is completed, and when documents are properly
positioned in the stations 31—39, the processing
along track 20 can commence. Master routine
SYS makes a call to routine OZC, the Ounce
Calculation routine, for each customer after the
customer’s master control document 46 has been
read. In conjunction with its various associated
routines the routine OZC computes the projected
weight of the customer’s stuffed envelope and
determines how the stuffed envelope will be
handled for postage purposes. In this latter
regard, routine OZC in conjunction with routine
OZS sets certain flags in memory depending on
whether the stuffed envelope is overweight
(hence to be diverted), is in the top postal-weight
range (hence to be applied postage by meter 84),
or is in the low-postal weight range (hence to be
applied postage by meter 88).

Program mode

When the operator desires to prepare the inser-
tion machine to process a new batch of docu-
ments, such as telephone billing documents, for
example, in the manner aforedescribed, the data
processor 102 must be supplied with information
relative to the per document weight of the docu-
ments at each of the stations 31, 32, 33, 34, 35, 36,
37, and 42. As seen hereinafter in connection with
the OZC routine and related routines, this infor-
mation is required in order for the data processor
102 (1) to compute the weight of each envelope
(including its associated contents) traveling on
the conveyor 20; (2) to determine whether
optional inserts can be fed from either of the
optional insert stations 36 and 37 without increas-
ing the postage cost of the envelope; and, to (3)
appropriately divert the envelope to stacker 62, or
to activate in timely fashion either the first post-
age meter 84 or the second postage meter 88.

As seen hereinafter, the necessary per docu-
ment weight for each insert station is input using
a routine OZM which is called by the master
routine SYS. To commence the set up procedure,
and hence appropriate calls to the OZM routine,
an operator must first manipulate the ounce
mode set-up switch 150 to be in the “ON"" posi-
tion as shown in Figure 2. Placing the switch 150
in the “ON" position sets a flag in an OZMDE
address location which is checked by the routine
SYS to determine whether one of the two criteria
have been met for a call to OZM. Additionally, the
operator must depress the PGM key on the
keyboard 142. Once the switch 150 and the PGM
key are activated, the SYS routine essentially
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remains in a closed loop of repeated calls to the
routine OZM until the following two steps both
occur: (1) the switch 150 is moved to the “OFF"”
position, and (2) the PGM key is again depressed.

Routine 0ZM

The procedure effected by the routine OZM is
diagrammed in Figures 5A and 5B and herein
referred to as the “set-up mode”. The set-up
mode is a subset of the program mode depicted
in Figure 7. A call to OZM transfers control to an
instruction at address OZMFLP represented by
the symbol 200 in Figure BA. The first step 202
performed in routine OZM is a check to determine
whether the flag OZMDLT has been set. If the
0ZMDLT flag has not been previously set, it is so
now (in step 204) and a call is made (step 206) to
the utility routine ULP. In essence, the routine ULP
clears all lights associated with the keys 172 on
keyboard 142 inasmuch as some of the keys may
have previously been lit. Upon return from the
routine ULP the next instruction to be executed is
at location OZMPT1 which is represented by
symbot 208. If it is determined in step 202 that the
OZMDLT flag has already been set, a jump is
made to the instruction at location OZMPT1
{represented by symbol 208).

At location OZMPT1 a call is made to utility
routine UCF {step 210). Routine UCF essentially
prepares a mask that operates on a value in
location PGMKLP so that the light associated with
the PGM key will flash on and off. A call to the
routine UCF basically increments a counter which
determines the construction of the mask.

In step 212 the bit PGMKLP {(which is indicative
of the status of the lamp for the PGM key) is
turned on and then masked with the mask
returned from the routine UCF. The mask
returned from the routine UCF may, depending
on its construction (and thus the contents of the
counter maintained by routine UCF), either leave
the bit PGMKLP unmodified {and thus the lamp
stays on) or may modify the bit PGMKLP (setting
it equal to zero so that the lamp is turned off).
Upon repeated calls to the routine OZM, and
hence upon associated repeated calls to the utility
routine UCF, the value of the counter in UCF
changes so that upon a selected number of
repeated calls the mask is altered to cause the
value of the bit PGMKLP to essentially flip-flop.
The value of the bit PGMKLP is applied on an
output address KBLMPC to the keyboard 142 and
the flip-flop nature of the contents of the PGMKLP
bit causes the PGM key to flash on and off.

During each execution of the OZM routine a call
is made to routine OZMTWL as shown in step 214.
Execution of the OZMTWL routine causes the
value selected on the thumbwheel 148 to be input
from a location THUMBU. In step 216 after the
return from routine OZMTWL, the value selected
by the thumbwheel (hereinafter referred to as of
TWL) is stored in an address OZTWCT.

Once the TWL setting for thumbwheel 148 has
been determined, a check is made (step 220) to
determine whether the selected value of TWL is
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valid. That is, a check is made to determine
whether the selected value is within an acceptable
range. The accepted values include the numerical
settings 0, 1, 2, 3, 4, 5, 6,7, 8, and 9. Each of these
acceptable settings correspond with one of the
stations (stations 42, 31, 32, 33, 34, 35, 36, 37, 38,
and 39) shown in Figure 1. For example, TWL=0
corresponds to the envelope station 42. TWL=1
concerns the faster feeder station 31; TWL=2
concerns the second station 32; and so forth.

In the event the value of TWL is determined to
be invalid, a call is made (step 222) to a routine
OZMSCE. The routine OZMSCE essentially makes
preparations so that the value “00” will be dis-
played at the ounce display indicator 144 on panel
140. In order to display the value “00” on panel
140 the routine OZMSCE calls a routine ROD.

Upon return from the routine OZMSCE, a call is
made in step 224 to the routine 0ZMSCD which
clears (turns off) the lamps associated with the
keys 172 on the keyboard 142. Upon return from
the subroutine OZMSCD, processing returns from
the routine OZM to the routine SYS as indicated
by the symboi 226. As indicated above, unless
both the switch 150 and the key PGM are turned
off, the routine SYS will again call the routine
OZM. Unless a valid TWL setting has been
selected prior to step 220 of the next execution of
routine OZM, the steps described above will again
be repeated. It should be understood that the
repeated execution of routine OZM causes the
various lamps associated with the keyboard 142
to flash on and off in the manner described above.

in the event that the TWL setting has been
determined to be valid, a routine 0ZMOZD (step
230) is called in order to display on display
indicator 144 the current per document weight
information associated with the station whose
code is being displayed in indicator 146. The
routine O0ZMOZD calls a routine OZMATD which
fetches from an address contained in Register
Pair 0 {(hereinafter Register Pair is abbreviated RP)
a value which is put into RP 4. In this respect,
routine OZMATD constructs the address placed
into RPO essentially by adding the value TWL
{stored in location OZTWCT) to the address of the
first word ENOZTN of a table at location OZMATL.
In this respect, the word ENOZTN is an address
wherein is stored a value indicative of the tenths
digit of the per document weight for the envelope
station (the station 42). Successive words in the
table OZMATL generally correspond to address
focations for tenths digit weight values for station
31 and successive stations. Hence, the table
OZMATL is constructed to have the addresses of
the following ten words:

Word 0—ENOZTN
Word 1—HFO0ZTN
Word 2—S20ZTN
Word 3—S30ZTN
Word 4—S40ZTN
Word 5—S50ZTN
Word 6—S60ZTN
Word 7—S70ZTN
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Word 8—S80ZTN
Word 9—S90ZTN

Thus, for the sefting “2"” on the thumbwheel
148, routine OZMATD constructs the address
S20ZTN. Routine OZMATD further fetches data at
the address S20ZTN and puts the same into RP 4,
5 before returing to the routine OZMOZD.

Upon the return from routine OZMATD, the
routine OZMOZD puts the current tenths ounce
value into index register (hereinafter abbreviated
as “XR"”) 8 and computes the address from which
the current hundredths ounce value can be
fetched for the currently selected station. In this
respect, the address at which a hundredths ounce
value for a particular station is stored is just one
word greater than the address at which the tenths
value was stored for the same station. With
reference to the second insert station 32, for
example, in order to obtain the hundredths value
for station 32 the routine OZMOZD determines
that the appropriate value is located at the
address S20ZTN+1=S20ZHU. The routine
0ZMOZD fetches the value at address S20ZHU
and puts the same in XR 9. Then, having put the
value at address S20ZTN into XR 8 and the value
at address S20ZHU into XR 9, the routine
0ZMOZD calls the readout display routine ROD.

Once the per document weight information has
been displayed at indicator 144 for the currently
selected station, the routine OZM determines
whether the setting TWL of the thumbwheel 148
is the same for the current execution of routine
0OZM as it was during the next previous execution.
In particular, at step 232 the routine OZM deter-
mines whether the value stored in location
OZTWCT (the current TWL setting) is the same as
that already stored in location OZTWLT (the set-
ting of the thumbhweel 148 during the next
previous execution of the routine OZM). Unless
the operator has changed the seiting of
thumbwheel 148 since the last execution of the
routine OZM, the values in locations OZTWCT and
OZTWLT will be equal and the routine OZM will
execute step 234 as described later herein.

Suppose, for example, the thumbwheel 148 had
been set to 0" on the next previous execution of
the routine OZM in connection with the setting up
of data for the envelope feeder station 42 but has
just been changed to “3”. The value stored in
OZTWLT is “0"”; the value stored in OZTWCT is
“3" assuming TWL setting 3 for insert station 33
has just been selected. When the operator
changed the setting on thumbwheel 148 in order
to input new per document weight data for a new
station, the routine OZM executed step 236 to
store the old TWL value into the address
OZTWLT. Storage of the former TWL value is
required so that the determination of step 232 can
be made during the subsequent execution of the
routine OZM.

In addition to storing the old TWL value when a
new TWL setting has been selected on the
thumbwheel 148, the routine OZM executes step
238 to clear the flags OZMKDS and OZ1ENT.
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Having cleared these flags, routine OZM calls the
routine OZMSCD (step 240), which at this point
clears appropriate addresses so that any keys
previously lit on the keyboard 142 are turned off.

Following the execution of steps 236, 238, 240
described above, processing returns from the
routine OZM to the routine SYS as indicated by
the symbol 242. However, as mentioned before,
unless the switch 150 is turned to the ““OFF"”
position and the key PGM again depressed, the
routine SYS immediately recalls the routine OZM.
During this recall of OZM, the néw TWL value is
put into the address OZTWCT at step 216 follow-
ing the call at step 214 to routine OZMTWL. Also
during this call to routine OZM, should the new
TWL setting be valid the routine 0ZMOZD (step
230) causes the currently programmed ounce
weight information associated with the newly
selected station to be displayed at indicator 144.
At this point the routine OZM performs the check
of step 232 and, assuming the value of TWL has
not again been changed, determines that the
thumbwheel setting TWL has not been changed
since the last execution of routine OZM., If such a
determination is made, the routine OZM branches
to step 234.

At step 234 the routine OZM inquires whether
new data is available from the keyboard 142. In
this respect, the encoder 112 has a pin DA which
is false if data is not available from the keyboard
142 but which is true if data is available. Based on
this signal from the encoder 112, the data pro-
cessor 102 sets an input flag DATAVL if data is
available. The routine OZM expects data from the
keyboard 142 at this juncture inasmuch the next
regular mode of operation would be to select keys
representing new information for the per docu-
ment ounce weight for the station code currently
of interest. If a key 170 on keyboard 142 has not
been depressed, the routine OZM_branches to
location OZMT7 represented by symbol 246. Fur-
ther, since a key 170 has not been pressed and
since the flag OZMKDS has not been set after
being cleared in step 238, the routine OZM notes
at step 248 that the flag OZMKDS has not been set
and returns processing to the routine SYS as
indicated by symbol 250. Given the speed with
which the routines are executed and the
operator’s relative slowness in selecting a key 170
on the keyboard 142, it can be expected that
numerous calls to the routine OZM are made
before a new key 170 is selected.

Once a key 170 on the keyboard 142 has been
selected, however, and the routine OZM notes
that fact in step 234 by perceiving that the input
DATAVL has been set, the routine OZM executes
step 252 to determine which key on the keyboard
142 was depressed. In this respect, data repre-
sentative of the depressed key is acquired
through input address KBDLOW. lnasmuch as
two of the keys on the keyboard 142 do not
correspond to numerical inputs—the ON key and
the PGM key—it would not ordinarily be expected
that they would be depressed at this juncture. In
this regard, the routine OZM checks the value of
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KBDLOW at step 256 to determine whether the
PGM key was depressed. If the PGM key was not
depressed, routine OZM further checks at step
258 to determine whether the ON key was impro-
perly pressed. If neither the PGM key or the ON
key were depressed, the routine 0OZM sets a flag
OZMKDS (step 260) to indicate that a valid key on
the keyboard 142 was pressed.

Considering briefly the possibility that the PGM
key may have been pressed by the operator, in
such case the routine OZM branches to a step 262
where it clears both the OZMKDS and the
OZ1ENT flags. Then, at location OZMTX (repre-
sented by symbol 264), the routine OZMSCD is
called (step 266). At this juncture the routine
OZMSCD functions to turn off any of the lamps
associated with the keys on the keyboard 142.
After the call to routine OZMSCD, the routine
OZM returns processing to the routine SYS as
represented by symbol 268.

When a valid key has been pressed on the
keyboard 142 the flag OZMKDS is set as described
in step 260 above. Following the setting of the
OZMKDS flag, a call is made (step 270) to routine
0ZMKED. Routine OZMKED basically functions to
extinguish all the lamps associated with the key-
board 142 except the lamp associated with the
PGM key and the lamp associated with the key
just depressed. In order to active a lamp asso-
ciated with the key just depressed, the routine

0ZMKED calls a further routine OZMDEL which’

uses a look-up table OZMDET to determine an
appropriate output address which corresponds to
the particular key selected. The selection of the
appropriate address in the table OZMDET is
based upon the value contained in the address
KBDLOW which, as indicated above, is indicative
of the particular key pressed.

Upon return from the routine OZMKED, the
routine OZM checks (step 248) to determine
whether the 0ZMKDS flag has been set. Assum-
ing a valid key on keyboard 142 was pressed, the
OZMKDS flag has in fact been set (see step 260)
so that the routine OZM next jumps to setp 272
where it inquires whether the flag OZIENT has
been previously set. According to specification,
the key just depressed represents to the operator
the desired tenths ounce digit which the operator
expects to see in digit 156 of indicator 144 for the
station selected by the thumbwheel 148. Having
already pressed a key for the tenths ounce digit,
the next key which the operator will eventually
press will represent the desired value for the
hundredths ounce digit to be displayed in digit
154 of the indicator 144 with respect to the station
of current interest. Thus, for any given station, the
first valid key selected on keyboard 142 corre-
sponds to the tenths ounce digit and the second
valid key selected corresponds to the hundredths
ounce digit. In this respect, the flag OZIENT is
used to determine when the key just selected on
the keyboard 142 was the first entry (tenths digit)
or the second entry (hundredths digit) of an
ordered pair of entries for the station selected by
the setting of thumbwheel 148.
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In the above regard, if the OZIENT flag has not
yet been set, the routine OZM calls routine
OZM1KD (step 274) which processes the new
entry for the tenths ounce digit. In its execution,
routine 0ZM1KD first sets the flag OZIENT so that
upon the next execution of routine OZM after step
272 the routine OZM will branch to step 276 to call
the routine 0ZM2KD rather than repeat the call to
routine OZM1KD.

After setting the flag OZIENT, the routine
0ZM1KD calls the routine OZMOKT in order to
determine what key on the keyboard 142 was in
fact selected. The routine OZMOKT performs a
table look-up to determine for eventuai display
purposes a two word decimal equivalent for the
key selected on keyboard 142. in performing the
look-up, a table OZTBL,is referenced. in this
respect, the routine OZMOKD computes an
address in the table OZTBL whose contents is the
desired two word decimal equivalent. The con-
tents of the selected address of the table is loaded
into RP 8.

After having called the routine OZMOKT, the
routine OZM1KD calls the routine OZMATD in
order to select the proper address into which the
converted decimal value in RP 8 is to be loaded. It
will be recalied that the proper address is depen-
dent upon the particular station currently selected
at the thumbwheel 148. Thus, based upon the
TWL code (stored at the location OZTWLT) the
routine OZMATD computes a value corre-
sponding to an address in its table OZMATL, the
computed address having as its contents the
address into which the two word decimal conver-
sion equivaient of the most recently selected key
is to be stored. Thus, with reference to the table
OZTBL of routine OZMOKT and a table OZMATL
of the routine OZMATD, if the routine OZM1KD is
processing data which indicates that the key for
the number “1” was most recently selected on the
keyboard 142, the routine OZMATD would store a
“1" at the location S30ZTN.

Following a call to routine OZMATD, the routine
0ZM1KD calls at step 274 a utility routine UDL
which essentially serves as a time delay for
keeping the lamp associated with the most
recently selected key on keyboard 142 lit. After the
call to utility routine UDL, routine OZM1KD calls
routine OZMSCD to clear (deactivate) all the
lamps associated with the keys on keyboard 142.
The routine OZMSCD upon its conclusion directs
processing from the routine OZM back to the
routine SYS as indicated by symbol 278.

Having described how routine OZM1KD (step
274) processes information associated with a
newly selected key on keyboard 142, and particu-
larly a key selected to effect the tenths digit 156 in
indicator 144 as well the value in a corresponding
memory address location, concern now centers
on the selection of a second key on the keyboard
142 in order to effect the hundredths ounce digit.
In this respect, after the return represented by
symbol 278, the routine SYS again calls the
routine OZM. Routine OZM eventually checks to
see whether another key 170 on the keyboard 142



17 EP 0153 813 B1 18

has been selected. If not, OZM returns processing
to the SYS routine as described above. Once a
second key associated with the currently selected
station has been selected, the routine OZM
repeats the steps 256 and 258 to determine
whether the selected key is valid, and further sets
the flag OZMKDS in accordance with step 260.
Further, the routine OZMKED (step 270) is also
called.

At this juncture, since a first key of the keyboard
142 has already been selected for the station of
interest and since the most recently selected key
is the second key of a pair of keys associated with
that station, at step 272 the routine OZM deter-
mines that the OZIENT flag has already been set
(as indeed it was during the previous call to
routine OZM1KD (step 274)}). Since the OZIENT
flag was set, the routine OZM calls routine
0ZM2KD (step 276) in order to process this
second key of the two selected keys, the pro-
cessing being done in connection with the hun-
dredths ounce digit for the per document weight
for the currently selected insert station.

The processing of routine OZM2KD is closely
analogous to the processing of OZM1KD but, as
described above, concerns the hundredths ounce
digit for the selected station rather than the tenths
ounce digit. In this respect, like the routine
0ZM1KD, the routine OZM2KD calls routine
0ZMOKT to determine which key on the keyboard
142 was actually selected and to determine a two
word decimal equivalent of the value represented
by the selected key and to put the two word
equivalent into RP 8. Further, routine OZM2KD
also calls the routine OZMATD which reconstructs
the address into which information relative to the
tenths ounce digit for the selected station was
loaded. This address is returned to the routine

.0ZM2KD in RP 4. However, since the value in RP 8
actually concerns the hundredths ounce value
rather than the tenths ounce value, the routine
0ZM2KD increments the address value in RP 4 so
that the numerical value in RP 8 will be loaded
into an address indicative of the hundredths
ounce value for the selected station. For example,
if the third insert station 33 had been selected on
the thumbwheel 148, the routine OZMATD would
have returned in RP 4 an address corresponding
to the location S30ZTN. Routine OZM2KD incre-
ments this address by one word so that the
address into which the value in RP 4 is loaded is

S30ZTN+1=830ZHU.

Before it completes its processing, the routine
0ZM2KD clears the OZIENT flag so that upon the
next execution of step 272 the routine 0ZM1KD
{step 274) will be called rather than the routine
OZM2KD. In a similar manner with routine
0ZM1KD, the routine OZM2KD lastly calls the
delay routine UDL and the routine OZMSCD, after
which processing is returned to the routine SYS
as indicated by symbol 280.

Although the above description of the set-up
mode has been described with reference to only
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one insert station, particularly the second insert
station 34, it should be understood that during the
set-up mode any one and more than one stations
can have their per document weight vaiues
changed. In fact, in commencing a new run or
batch through the insertion machine, it is quite
likely that per document weights for each of the
insertion stations will change. In this event, the
operator likely rotates the thumbwheel to a new
value, and then keys in on the keyboard 142 a new
ordered pair representing the tenths ounce and
hundredths ounce per document values for each
station.

Once set-up of the insertion machine is com-
plete, the operator need only move the switch 150
into the OFF position and then depress the PGM
key on the keyboard 142. As a result of these two
manual operations, flags are set by the data
processor 102 such that the routine OZM cannot
again be successfully called by master routine
SYS.

Routine TOZ

As seen in Figure 7, once the set-up mode has
been exited (that is, after the return te master
routine SYS from the last call to routine 0ZM), the
master routine SYS calls the specialized routine
TOZ. The master routine SYS calls the routine
TOZ when the flag OZMDE is turned off (reflecting
the fact that the switch 150 was just turned off)
and the flag OZMDLT (the ounce mode “last
time” flag) has not yet been turned off. Routine
TOZ essentially transfers data from certain
memory locations to other memory locations. In
this regard the transfers are as follows:

ENOZTN—ENOTEN
ENOZHU—ENOHUN
HFOZTN—HFOTEN
HFOZHU—-HFOHUN
S20ZTN—-S20TEN
S20ZHU-S20HUN
S$30ZHU—-S30TEN
S§30ZHU—-S30HUN
S40ZTN—-S40TEN
S40ZHU—-S40HUN
S50ZTN—-S50TEN
S50ZHU—S50HUN
S60ZTN—S60TEN
S$60ZHU—-SB60HUN
S§702TN—S7TEN
S70ZHU—-S7HUN
S80ZTN—S8TEN
S802HU—S8HUN

Upon the conclusion of the data transfers the
flag OZMDLT is turned off so that the routine TOZ
will not be called again.

Routine KYB

The routine KYB is called by master routine SYS
when (1) the PGM key on keyboard 142 has been
pressed (so that the PGM key lamp is lit) and (2)
the switch 150 is in the “OFF"” position. Repeated
calls to the routine KYB enable the operator to
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specify for each of the stations 32—39 whether
the station is (1) to feed inserts regardless of
indicia markings; (2) to feed inserts depending on
the indicia markings; or (3) to be turned off so that
no inserts are fed therefrom under any condition.

Once the KYB routine has been called, the
operator presses a numeric key on the keyboard
142 corresponding to a station of interest, and
then presses one of three command keys on the
keyboard 142 to specify the status of the station
whose number was just pressed. The three com-
mand keys are the “ON" key (which signifies that
the station of interest is to feed inserts regardiess
of indicia markings); the “SEL" key {which sig-
nifies that the station of interest is to selectively
feed inserts depending on the indicia markings);
and, the “OFF” key (which signifies that the
station of interest it to feed no inserts whatsover).
After keys corresponding to the station number
and command type have been entered for a first
station of interest, a similar doublet of keys can be
pressed for another station, and so forth until the
PGM key is again pressed (to extinguish the PGM
key lamp).

As a result of the operator’s entry of commands
using the KYB routine, control flags are con-
structed for each of the stations 32 through 39.
Each control flag is a word, the flag for the second
station 32 being stored at the location STACN2,;
the flag for the third station 33 being stored at the
location STACNS, and so forth. If the “ON" key is
pressed with respect to any station, the LSB of
that station’s control flag is set. If the “SEL" key is
pressed with respect to any station, the MSB of
that station’s control flag is set. If the “OFF" key is
pressed with respect to-any station, a “zero” is
loaded into that station’s control flag.

Calculation mode

Once programming of the insertion machine
has been accomplished using the program mode,
and when documents are ready to be fed from the
feeder station 31, the insertion machine operation
is ready to enter the calculation mode.

As described above, at about machine cycle
MCO the photocell reading means 52 reads the
indicia field 50 on the first document 46 fed from
the sheet feeder 31 for each machine cycle. The
electrical signals provided by the photocell read-
ing means 52 are processed and decoded by the
circuit 54 in a conventional manner. The circuit 54
determines from the indicia field 50 which insert
stations are to feed documents. Values indicative
of such information are supplied on data bus 100
to the data processor 102 which stores the values
in appropriate memory locations.

The master routine SYS determines that docu-
ments are present at the first station 31 and that
the appropriate insert stations along conveyor 20
contain their inserts. Once the routine SYS has
processed the mark information read by photocell
52 for a just-fed control document 46 and that
information has been decoded by circuit 54, the
routine SYS also causes indications of the pro-
cessed information to be stored at machine cycle
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MCO into appropriate memory locations. In this
respect, routine SYS sets bits in an array RDHLD
to reflect which of the required insert stations are
selected according to the indicia 50 on a cus-
tomer’s master control document 46. Routine
SYS also sets bits in a word SELSTA to reflect
which of the optional insert stations are selected
according to the indicia 50 on a customer’s
master control document 46. In one embodiment
the routines are configured with the convention
that, should marks be read for stations 36 or 37,
bits are set in the word SELSTA since stations 36
and 37 are pre-designated as optional insert
stations. In another embodiment, the operator
can manually enter on the keyboard 142 an
indication with respect to each station whether
the station is a required insert station (and hence,
if a mark is read the appropriate bit should be set
in the array RDHLD) or an optional insert station
{(and, hence, if a mark is read the appropriate bit
should be set in the word SELSTA).

The array RDHLD is a five word array compris-
ing ten 4-bit nibbles. The least significant bit
(LSB), also known as the binary 1 bit, of the first
nibble of the first word in RDHLD is set if the
second station 32 is selected according to indicia
50; the status of the binary 2 bit of the first nibble
of the first word reflects whether the third station
33 is selected according to indicia 50; the status of
the binary 4 bit of the first nibble of the first word
reflects whether the fourth station 34 is selected
according to the indicia 50; and, the status of the
binary 8 bit of the first nibble of the first word
reflects whether the fifth station 35 is selected
according to the indicia 50. The binary 1 bit of the
second nibble of the first word of RDHLD reflects
whether station 6 is selected according to the
indicia 50; the binary 2 bit of the second nibble of
the first word reflects whether station 7 is selected
according to the indicia 50; the binary 4 bit of the
second nibble of the first word reflects whether
station 8 is selected according to the indicia 50;
and, the binary 8 bit of the second nibble of the
first word reflects whether station 9 is selected
according to the indicia 50.

At machine cycle MC1 the values in RDHLD are
moved into identically corresponding positions in
a second 5-word array RDHLD1. At machine cycle
MC2 the values in RDHLD1 are likewise moved
into identically corresponding positions in a third
5-word array RDHLD2. Similar data movements
take place with respect to each successive
machine cycle so that at any given time each of
the stations 32 through 39 have access to the data
necessary for the station to perform its function
with respect to the customer’'s documents cur-
rently indexed on track 20 before the station.

The binary 1 bit of the first nibble of the word
SELSTA reflects whether station 36 was selected;
the binary 2 bit of the first nibble of the word
SELSTA reflects whether station 37 was selected;
the binary 4 bit of the first nibble of the word
SELSTA reflects whether station 38 was selected;
and, the binary 8 bit of the first nibble of the word

SELSTA reflects whether station 39 was selected.
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Routine OZC

As seen in Figure 7, the calculation mode
involves a sequence of calls to the routine OZC.
There is one call to routine OZC for each cus-
tomer. Each call to routine OZC occurs just before
the machine cycle MC1 for the corresponding
customer. As described above, prior to machine
cycle MC1 the appropriate bits have been set in
the array RDHLD for the customer for whom the
call to routine OZC is made.

The routine OZC functions to determine the
projected total weight of the customer’s stuffed
envelope. During execution of routine OZC the
running units ounce total is maintained in XR OA,
the running tenths ounce total is maintained in XR
OC, and the running total of the hundredths
ounce weight is maintained in XR OD. The pro-
cessing steps depicted in Figure 4A illustrate the
inclusion of the weights of inserts from selected
ones of the insert stations 32—35. The processing
steps shown by Figure 4B reflect the inclusion of
the weights of inserts from selected ones of insert
stations 36—39. The processing steps in Figure 4C
illustrate the inclusion of the weight of the
envelope from the envelope station 42, as well as
the inclusion of the weight of the possible plu-
rality of inserts from the fast feeder station 31. As
seen hereinafter, routine OZC also calls the selec-
tive merchandising routine USM to determine if
additional ones of the selected optional insert
stations can feed inserts with respect to a cus-
tomer without the projected weight of the cus-
tomer’s stuffed envelope increasing to an extent
to incur additional postage cost. Lastly, routine
QZC calls the routine OZS in order to enable
activation of either the postage meter 84, the
postage meter 88, or the diverter 62.

Upon a call to routine OZC execution jumps to
an instruction at location UDPCW as indicated by
the symbol 400 in Figure 4A. Routine OZC then
clears index registers OA, OC, and OD (step 402).
Then, in preparation for the processing of stations
32—35, the routine OZC puts the first nibble at the
location RDHLD into the accumulator (step 404).
The accumulator contents are then loaded into
the index register OB (step 406). At step 408, a
loop index is set for a loop which processes
stations 32—35. The loop index corresponds to
the number of potential insert stations involved in
the processing of the loop. For the embodiment
shown in the microfiche appendix, a negative 4
decimal value is loaded into the XR 9 at the loop
index. In further preparation for execution of the
loop for processing stations 32—35 the tenths
ounce data for the second station 32 is loaded into
the register pair 2, 3 (step 410). As explained
above, this address is S20TEN. Then routine OZC
loads into the register pair 4, 5 the address of the
control flag for the second station 32, the control
flag being located at the address STACN2 (step
412). Routine OZC is then prepared to execute the
loop for processing the weights of inserts which
are required to be fed from insert stations 32—35.

The loop for processing insert stations 32-—35
begins as indicated at symbol 416 on Figure 4A. In
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this loop the routine OZC first checks the station
control flag for the station of interest for this
execution of the loop to determine if the value at
the address of the control flag is zero (step 418). In
this regard, during the first execution of the loop
commencing at symbol 416 the routine OZC
checks the station control flag STACN2 for the
second insert station 32, during a second execu-
tion of the loop checks the station control flag
STACNS for station 33, and so forth. If the station
control flag for the station of interest is not a zero,
then routine OZC realizes that the insert station of
interest has not been turned off {(meaning that the
possibility exists that for this customer the cus-
tomer’s indicia 50 may indicate that the insert
station of interest is either a required or optional
insert station).

In the above regard, if the station of interest has
not been turned off, at step 420 the routine OZC
then checks to determine whether the MSB of the
station control flag has been set. If the MSB of the
station control flag has not been set, then routine
0ZC understands that the insert station of interest
is to automatically feed its insert for the customer
regardless of what the indicia 50 on the cus-
tomer’s control document 46 may indicate.

If the MSB of the station control flag has been
set, then the routine OZC checks at step 422 to
determine whether the LSB of the contents of the
XR OB has been set. It will be recalled that upon
the first execution of the loop commencing at
symbol 416 the contents of the XR OB contain the
first nibble of the array RDHLD (see steps 404 and
406). Further, the LSB of the first nibble of the
array RDHLD provides an indication of whether
the insert station of interest for this execution of
the loop is to selectively feed an insert for the
customer. If the LSB of the first nibbie of array
RDHLD is set, then the routine OZC realizes that
the insert station of interest for this execution of
the loop is a required station, and that the weight
of an insert at this station must be taken into
consideration in projecting the weight of the
stuffed envelope for this customer of interest. In
order to add the weight of the insert at the station
of interest for this execution of the loop, and
assuming that only one such insert is to be fed
from this station, the routine OZC loads a decimal
“~1” into XR 8 to serve as a loop index for an
upcoming call to routine CAL {step 426).

With an appropriate loop index loaded into XR
8, the routine CAL is called (step 428). The routine
CAL basically adds new tenth ounce data and
hundredths ounce data to running totals of units
ounce data, tenths ounce data, and hundredths
ounce data. In this respect, upon a call to the
routine CAL it is expected that the address con-
taining the tenths ounce information for a
selected station has been loaded into the register
pair 2, 3. Knowing that the hundredths ounce
information for the station is in the next greater
address than the address stored in register pair 2,
routine CAL puts the hundredths ounce data into
XR 7 after having put the tenth ounce data into XR
6. The routine CAL adds the tenth ounce data
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stored to a running total of tenths ounce data
{stored in XR OC). The routine CAL has a loop
therein which adds the XR 6 information to the XR
OC total, the loop being executed once for each
document fed from the insert station of interest.
In this respect, the routine CAL knows how many
times to execute the loop inasmuch as index was
previously set in XR 8. The processing loop in
routine CAL further includes steps wherein the
hundredths ounce data in XR 7 is added to a
running total of hundredths data in XR OD, this
addition also being executed once per loop. In the
course of the loop a check is made to determine
whether a carry should be made from the hun-
dredths total in XR OD to the tenths total in XR
OC, and whether a carry should be made from the
tenths total in XR OC to a units total which is
maintained in XR OA.

The foregoing basically describes how routine
OZC in conjunction with the subroutine CAL adds
the weight of an insert at a selected required
insert station to a customer’s running total weight
of his stuffed envelope. It should be mentioned,
however, that when the insert station of interest
for this particular execution of the loop is turned
off (as determined at step 418), or if the LSB for
the first word of the array RDHLD indicates that
the station has not been selected in accordance
with the indicia 54 on the customer’s master
control document 48, then the weight of an insert
from the station of interest is not taken into
consideration and accordingly the value in XR 3
must be incremented (step 430) to compensate
for not calling the routine CAL, which would have
put the address at the hundredths ounce data for
the station of interest into register pair 2.

After processing the current station of interest,
in this execution of the loop the routine 0OZC
begins to make preparation for the next execution
of the loop which is to be undertaken with
reference to the next insert station. In this regard,
the routine OZC shifts right one bit the contents of
XR OB and stores the value of XR OB, so that the
LSB of the XR OB now provides an indication of
whether the next index station has been selected
in accordance with the indicia 50 on the cus-
tomer's control document 46. For example, upon
the first execution of the loop commencing at step
416, step 434 shifts XR OB rightwardly so that the
LSB thereof now provides an indication of
whether the third insert station 33 has been
selected. Further, the routine OZC at step 436
loads the address of the tenth ounce data for the
next insert station into RP 2, 3. Then the routine
0OZC loads the address of the station control flag
for the next insert station into RP 4, 5 (step 438).

Having completed preparations for the next
execution of the loop commencing at symbol 416,
routine OZC checks to determine whether the
loop has been executed for all its associated
insert stations (step 440). For the mode shown in
the microfiche appendix the check at step 440
basically involves incrementing the XR 9 and
determining whether the incremented value of XR
9 yet equals zero. When the contents of XR 9 does
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equal zero, then routine OZC recognizes that the
loop commencing at 416 has been executed for
each of the insert stations 32—35 and jumps to
the processing steps described with reference to
Figure 4B. If the loop has not yet been executed
for each of the insert stations 3235, processing
jumps back to the beginning of the loop as
indicated at symbol 416.

Figure 4B depicts processing steps very similar
to those conducted with respect to Figure 4A, with
the execption that the processing steps of Figure
4B concern the insert stations 36—39 rather than
the insert stations 32—35. The processing steps of
Figure 4B are not specifically discussed herein
inasmuch as they are readily understood from the
analogous steps of Figure 4A. In this regard, note
that the numeral for the processing steps of
Figure 4B each have a value of 50 greater than
analogous processing steps for Figure 4A. For
example, step 460 of Figure 4B is analogous to
step 410 of Figure 4A, with the exception that step
460 concerns the sixth insert station 36 while step
410 concerns the second insert station 32.

The operating steps of Figure 4C basically
concern the envelope station 42 and the fast
feeder or first insert station 31. At step 502 the
routine OZC loads the address of the tenth ounce
data for the envelope station 42 into RP 2, 3. At
step 504 the routine OZC loads the address of the
envelope station control flag ENVCNL into RP 4, 5.
Routine OZC then checks at step 506 whether the
envelope station control flag ENVCNL is zero. If
the envelope station control flag ENVCNL is not
zero, then at step 508 a “—1” value is loaded into
XR 8 to serve as a loop index for an upcoming call
to the routine CAL at step 510. The routine CAL
functions as hereinbefore described to add the
weight of the envelope to the customer’s running
weight total. If for some reason the envelope
station control flag ENVCNL is set equal to zero,
then steps 508 and 510 are bypassed.

Having processed insert stations 32—39 and
the envelope station 42, the routine OZC prepares
to determine the weight of a possible plurality of
number of inserts or sheets which were fed from
the fast feeder station 31. The number of inserts
fed from the fast feeder station 31 with respect to
a customer were determined by the counter
photocell 47 used in conjunction with the reading
and decoding circuit 54 and the data processor
102. A representation of the number of inserts so
fed is stored in memory addresses in the pro-
cessor 102. In this regard, the routine OZC checks
to determine first the units number of such inserts
fed from the fast feeder 31 by loading the word at
address FDCNTO into the accumulator (step 514).
If the word at address FDCNTO does not have a
zero value (as determined at step 518}, the
address of the tenths ounce data for the fast
feeder station 31 is loaded into RP 2, 3 (step 520).
In preparation for a call to routine CAL, the routine
OZC puts a value into XR 8 to reflect that the
number of executions of an internal CAL loop is to
be the units digit indicated by the value at address
FDCNTO. A call to routine CAL at step 524
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includes in the running projection of the cus-
tomer's total weight the weight of the number of
inserts fed from the fast feeder 31 as reflected by
the units digit at address FDCNTO. If, at step 518 it
were determined that the contents of the
accumuiator were zero, then step 520 through 524
would be bypassed.

Having processed the units digit of the number
of sheets fed from the fast feeder 31, the routine
OZC then prepares to process the tens digit of the
number of sheets fed from the fast feeder station
31. The address containing the tens digit number
value (the address FDCNTO+1) is loaded into RP
0, 1 at step 528. At step 530 a check is made to
determine whether the tens digit value is zero. If
the value of the tens digit is non-zero, then routine
OZC calls (at step 532) the routine X 10, which, in
conjunction with a calf to routine CAL by routine
x10, includes in the customer’s projected total
weight the number of inserts indicated by the tens
digit of inserts fed from the fast feeder 31.

The routine X 10, called at step 532, calls routine
CAL which performs in the manner described
hereinbefore. Before returning, however, the
routine X10 multiplies the values returned from
routine CAL by 10. This multiplication is essen-
tially accomplished by algorithm which includes
placing the contents of the XR OD (formerly the
hundredths ounce total) into register OC and the
former contents of XR OC (formerly the tenths
ounce total) into XR OA (the units total).

With the routine OZC having included in the
customer’s running weight total the various poss-
ible contributing weights [from insert stations
32—35 (in the loop commencing at symbol 416),
from the insert stations 35—39 (in the loop com-
mencing at symboi 466), from the envelope
station 54, and from the fast feeder station 31}, the
routine OZC, knowing the projected customer’s
total weight for all required inserts which must be
inserted into a customer’s stuffed envelope, calls
routine USM at step 536. As described herein-
after, the routine USM essentially determines
which of the optional insert stations can feed
inserts with respect to a customer's interest with-
out the weight of the customer’s stuffed envelope
being increased to a greater postage cost classifi-
cation. To the extent permitted by this criteria the
routine USM sets appropriate bits when per-
mitted in the routine RDHLD for the optional
stations and adds the weight contributed by the
inserts from the optional stations to the running
weight totals maintained in XRs OA, OC, and OD.

Upon the return of execution from the routine
USM, the routine OZC stores the units ounce total
at a location OZCNT (step 540) and the tenths
ounce total at a location OZCNTT (step 542).
Thereafter the routine OZC puts the units ounce
total also into XR OA (step 544). Routine OZC then
determines the appropriate location in array
RDHLD which indicates whether one of the post-
age meters 84 or 88 is to be activated, and puts
that location into RP 4, 5. The location indicative
of the status of the first postage meter 84 is
determined by a pointer RECP1. The value of the
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first nibble at address RECP1 indicates which
word in the array RDHLD is of interest to the
postage meter status; the value of the second
nibble at address RECP1 indicates which bit of the
word in the array RDHLD is of interest (whether
the binary 1 bit, binary 2 bit, and so forth). In the
example of the microfiche appendix, the value of
pointer RECP1 is preset to hexadecimal 32, mean-
ing that the binary 2 bit of the third word in
RDHLD concerns the postage meter 84. By con-
vention the next higher order bit concerns the
second postage meter 88 (postage meter 88 has
an associated pointer RECP2 preset to hexadeci-
mal 34). Likewise, routine OZC determines what
location in the array RDHLD pertains to the activa-
tion of the diverter 62 and puts that location into
RP 0, 1 (step 548). The location for divertet 62 is
the binary 1 bit of the third word of RDHLD, as
indicated to by pointer REDC1 which is presetto a
hexadecimal 31.

Routine OZC then calls routine OZS (step 550).
Routine OZS sets a bit in the third word of the
array RDHLD to refiect whether the customer’s
stuffed envelope is to be applied postage by the
first postage meter 84 (if the envelope weight is in
the 1.00 to 1.99 ounce range); is to be applied
postage by the second postage meter 88 (if the
envelope weight is in the 0.00 to 0.99 ounce
range); or is to be diverted by the diverter 62 (if
the envelope weight exceeds 2.00 ounces). In this
regard, routine OZS determines if the units ounce
total in XR OA exceeds the value at address
QZTOP (programmed to be decimal “2") and, if
s0, sets the binary 1 bit of the third word of array
RDHLD to indicate that the diverter 62 is to be
activated. If not, routine OZS then determines
whether the units ounce total in XR OA exceeds
the value at address OZLOW (programmed to be
decimal 1"} and, if it does, sets the binary 2 bit of
the third word of array RDHLD to indicate the first
postage meter 84 is to be activated. If not, routine
OZS sets the binary 4 bit of the third word of array
RDHLD to indicate that the second postage meter
88 is to be activated.

Following the call to routine OZS at step 550 the
routine OZC calls the routine ZPM (step 552) for
zip code processing steps which are not related to
the present invention. Routine OZC then returns
processing control to the master routine 545 as
indicated by symbol 524.

Routine USM

The routine USM is called from routine OZC (at
step 536) once per customer and essentially
functions to determine whether inserts can be fed
from selected optional insert stations without the
weight of the additional optionally-fed inserts
increasing the weight of the customer’s stuffed
envelope to an extent that the stuffed envelope
incurs additional postage cost over and beyond
that necessitated by the inclusion of (1) the
selected required inserts, (2) the insert(s) from
station 31, and (3) usually the envelope from
envelope station 42. A call to routine USM causes
execution to transfer to an address at location
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USM (as indicated by symbol 600). The routine
USM immediately saves the running units ounce
total in the XR 9 {(step 602) and initializes the
counter PSTATION at a zero value (step 604). For
most of the execution of the routine USM the
value of address PSTATION, which corresponds
to a loop index, is stored in XR 5.

A loop of instructions commencing at symbol
606 is executed for each of the optional insert
stations. During processing of the loop the index
station of concern for that execution is indicated
by the value in XR 5. In this regard, at step 608 the
XR 5 value (equivalent to the counter PSTATION)
is decremented. Thus, for the first execution of
the loop commencing at step 606 the value in XR
5 is “—1". The loop commencing at symbol 606
will be executed a number of times equal to the
maximum number of insert stations as reflected
by the location PSTMAX. With reference to the
illustrated mode of the microfiche appendix, the
maximum number of optional insert stations is
two, in view of the fact that insert stations 36 and
37 have been programmed to be optional insert
stations.

Prior to determining the impact of the addition
of the weight of an insert from one of the optional
insert stations, the routine USM saves the run-
ning units once total at a location TOWM1U (step
610); saves the running tenths ounce total at a
location TOWM1T (step 612); and, saves the
running hundredths ounce total at a location
TOWM1H (step 614). Having saved these values
the routine USM then checks to determine
whether the MSB of the station flag for the station
of concern for this execution of the loop has been
set (step 616). If the MSB of the station flag has
not been set, then routine USM realizes that the
insert station of concern was not indicated on the
indicia 50 of the customer’s control document 46,
and therefore is not to be included in the stuffed
envelope regardless of what impact it may have
on the total weight of the customer’s stuffed
envelope. If, on the other hand, the MSB of the
station control flag has been set, the routine USM
then realizes that the insert station of concernis a
permitted station and further checks at step 618
whether the LSB of the word SELSTA has been
set to indicate that the station of concern for this
execution of the loop is a permitted optional
station. If the MSB of the station control flag has
been set and the LSB of the word SELSTA has
also been set, then the routine USM prepares to
include on a trial basis the weight of the insert
from the insert station of concern for this execu-
tion of the loop. Otherwise, the routine USM
realizes that no further processing is to occur with
respect to this insert station.

In its trial determination of whether the weight
of the insert station of concern for this execution
of the loop 606 can be added to the total weight of
the customer's stuffed envelope without incurring
additional postage, the routine USM loads into RP
2, 3 the address of the tenths ounce data for this
station (step 624). Routine USM, in preparation
for a call to the routine CAL, then loads the value

10

15

20

25

30

35

50

55

60

65

15

#_1" into XR 8 for a loop index for the call to
routine CAL (step 626). Routine CAL is then called
at step 628 and functions to determine the total
weight of the customer’s stuffed envelope with
the inclusion of the weight of the insert from the
optional insert station of concern. After the return
of processing from the routine CAL, the routine
USM prepares for a call to routine USMSET by (1)
loading the value “1” into XR 2 for use as a flag in
calling the routine USMSET (step 630); and, (2)
storing the counter PSTATION at an address
SELSET and in XR OB (step 632). Then the call is
made to routine USMSET (step 634).

When the routine USMSET is called at step 634
and the flag in XR 2 is non-zero, routine USMSET,
knowing the current optional station of interest
inasmuch as the station number is stored in XR
0B, uses table USMSBL to determine the location
of a bit in the array RDHLD which pertains to the
current station. The appropriate bit in RDHLD is
set by this call (step 634) to routine USMSET, but
is subject to being cleared if it is eventually
determined that the weight of the insert from this
optional station is excessive.

In order to prepare for processing the next
optional insert station, the routine USM at step
638 rotates the contents of the word SELSTA
rightwardly one bit so that the LSB of the word
SELSTA now contains an indication of whether
the next insert station is a permissibie optional
insert station. .

The routine USM then endeavors to determine
whether the added weight of the optional insert
station has excessively increased the total weight
of the customer’s stuffed envelope. This is done
at step 640, where a check is made to determine
whether the contents of XR OA is still the same as
the contents of XR 9. If the contents of XR 9 and
XR OA are the same, then the feeding of an insert
from the station of concern would not cause the
envelope that is eventually stuffed to be so
weighty as to fall into the next higher postage
cost range. If the routine USM determinés that the
feeding of an insert from the station of concern
does not incur additional postage cost, the
routine USM then determines whether there
remain downstream optional insert stations
which still may have inserts to add. This is done at
step 642 by comparing the values of the counter
PSTATION to the value -stored at locations
PSTMAX (i.e. the maximum number of insert
stations). If all stations have been processed,
routine USM begins to make preparations for a
return to its calling routine OZC. If the value of
PSTATION is compared to the value of PSTMAX
indicates that further downstream stations
remain, then execution jumps back to the begin-
ning of the loop commencing at location 606.

At step 646 the routine USM again checks
whether the running units ounce total is equal to
the, old ounce total, much in the manner of step
640 as described above. If the running units ounce
total does not equal the old units ounce total, then
the routine USM realizes that the addition of the
weight of the insert from the optional insert
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station caused the customer’s total stuffed-
envelope weight to jump into the next postal cost
range. Therefore, at step 648 the routine USM
restores the old running totals {puts the units
ounce total into XR A; the tenths ounce data into
XR C; and, the hundredths ounce data into XR D).
Routine USM then prepapres for a further call to
routine USMSET in order to clear the bit that was
set on a trial basis by the call at step 634. In this
regard, at step 650 the routine USM loads a
“zero’” value into the XR 2 for use as a flag in a
second call to routine USMSET. Further, in pre-
paration for the second call of routine USMSET
the routine USM loads the value at location
SELSET into XR OB (step 652). Then, at step 654,
the routine USM calls routine USMSET to clear
the bit in array RDHLD previously set by the call at
step 634 to the routine USMSET. In the call to
routine USMSET at step 654 the flag in XR 2 is
zero so that the routine USMSET, knowing the
current optional station of interest inasmuch as
the station number is stored in XR OB, uses the
table USMSBL to determine the location of the bit
in the array RDHLD which pertains to the current
station of interest. Then routine USMSET clears
the bit so that the optional insert station of
interest will not be activated for this customer.

Having cleared the bit in array RDHLD by the
second call to routine USMSET, the routine USM
checks at step 656 to determine whether all the
optional insert stations have been processed. This
is done by comparing the value of PSTATION
{which corresponds to the station of concern) to
the value at location PSTMAX. If no further
downstream stations remain for processing,
execution returns to the routine OZC as indicated
by symbol 658. If, on the other hand, the values at
locations PSTATION and PSTMAX indicate that
further downstream optional insert stations have
yet to be processed, routine USM accordingly
jumps back to the beginning of the loop which

.commences at symbol 606.

From the foregoing description of the operation
of the routine USM it should be understood that
the routine USM provides the capability of deter-
mining which of the optional feed stations are to
feed optional inserts so that the greatest number
of optional inserts can be fed for the customer of
interest. This is done by arranging the optional
insert stations so that the weight of the inserts
therein are in increasing order. For example, to
optimize the number of inserts inserted into a
customer’'s stuffed envelope the lightest weight
inserts are placed in the first optional insert
station {such as insert station 36), the second
lightest weight inserts are placed in the next
downstream insert station {such as insert station
37), and so forth. ‘

As indicated above, at each machine cycle each
insert station is supplied with sufficient data to
advise the insert station whether it is to be
activated to feed an insért for the customer whose
group of documents is before the station during
that machine cycle. The supplied data essentially
resembles the data in array RDHLD (it will be
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recalled that bits were set in the first word of
RDHLD to indicate which of the required and
optional insert stations were to be activated). If
the supplied data so indicates, vacuum means
associated with each insert station is enabled to
facilitate the feeding of an insert from the station.

As discussed in considerable detail above,
some of the insert stations are optional insert
stations which house advertising literature and
the like for third parties. The sender includes the
advertising literature of the third parties in
appropriate envelopes mailed to the sender’s
customers if the inclusion of the advertising
literature does not increase the sender’s postage
cost for each customer. In order that the sender
may properly bill the third parties for the sender’s
services based on the number of pieces of litera-
ture actually included with respect to each third
party, a count is maintained of the number of
inserts fed from each optional insert station. In
the illustration provided earlier, the optional
inserts for a first third party were loaded into the
sixth insert station 36; optional inserts for a
second third party were loaded into the seventh
insert station 37. The following discussion indi-
cates how counts are maintained of the number
of inserts fed from each of the optional insert
stations 36 and 37.

When the vacuum means of an optional insert
station is activated, the master routine insures
that a call is made to a specialized routine SMC.
Routine SMC checks to determine if the activated
insert station was an optional insert station and, if
so, sets an output bit in an appropriate location. If
optional insert station 36 was activated, a bit is set
in an ddress ST6CNT. If optional insert station 37
were actuated, a bit is set in an address ST7CNT.
The set bit is output through an appropriate
output port to a corresponding one-shot device
which, upon reception of the output bit, fires a
pulse which is incident upon the counter for the
optional insert station of concern. With reference
to Figure 3 and using the sixth insert station 36 as
an example, setting the bit in address ST6CNT
causes a signal on line 56a from I/O device 136 to
fire one-shot 56. A pulse fired from one-shot 56
increments the digital counter 55 associated with
station 36.

With reference to the counters 186 of the
embodiment of Figure 6, at an appropriate point
in each machine cycle the one-shot 180 fires a
false signal to increment counters 186 for what-
ever insert stations are feeding inserts during that
machine cycle. For example, if counter 186, per-
tains to insert station 36 while counter 186,
periains to insert station 37, and if both insert
stations 36 and 37 have their solenoids 192
activated (as a result of a false signal on lines 190)
to feed inserts during a particular machine cycle
(station 37 feeding an insert for customer N while
station 36 is simultaneously feeding an insert for
customer N+1)}, the counters 186, and 186, are
both incremented during the machine cycle to
record the feeding of inserts. Thus, each counter
186 is incremented only when both the station
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vacuum solenoid 192 is activated (as a result of a
false signal on line 190} and the terminal of the
counter 186 connected to the bus 184 is
grounded.

While the invention has been particularly
shown and described with reference to the pre-
ferred embodiments thereof, it will be understood
by those skilled in the art that various alternations
in form and detail may be made herein without
departing from the spirit and scope of the inven-
tion.

Claims

1. An insertion machine wherein groups of
items are assembled and classified according to
weight in order to control the allocation of post-
age, comprising an insertion track (20), at least
one feed station (31) from which a master control
item (46) is fed onto the track (20), further feed
stations (32—39) from which items are selectively
fed onto the track (20) for inclusion with a group
including the master control item (46) in accord-
ance with indicia (50) on the master control item
(46), means (52) for reading the indicia (50),
means for determining from the indicia (50) the
particular further feed stations (32—39) from
which items must be fed for inclusion with the
said group including the master control item (46),
data processing means (102) including memory
means and arithmetic logic means, means
including said data processing arithmetic logic
means for using values indicative of the per item
weight of items held in required feed stations
from which it is required that items be fed to
obtain a calculated total weight with respect to
said group of items, means for using said calcu-
lated total weight to determine a postage cate-
gory for said group of items, being characterised
by at least one feed station (31—39) being an
optional feed station from which items may con-
ditionally be fed and means (102, routine USM)
for determining whether optional items from the
said optional feed station can be fed therefrom
and associated with said group of items without
changing the postage category on the basis of the
calculated total weight of required items.

2. An insertion machine according to claim 1,
further comprising means for selectively input-

ting into said data processing memory means -

(102) with respect to selected stations (32—39)
said values indicative of the per item weight of
items held at said stations.

3. An insertion machine according to claim 1,
further comprising means for determining which
of said optional feed stations are to be associated
with said group of items whereby the greatest
number of optional items can be fed with respect
to said group.

4. An insertion machine according to claim 1,
further comprising counter means associated
with at least one of said optional feed stations for
providing an indication of the number of items
fed from said optional feed station.

5. A method of operating an insertion machine
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whereby groups of items are assembled and
classified according to weight in order to control
the allocation of postage, in which at least one
feed station (31) feeds a master control item (46)
onto an insertion track (20), further feed stations
(32—39) selectively feed items onto the track (20)
for inclusion with a group including the master
control item (46) in accordance with indicia (50)
on the master control item (46), the indicia (50) is
read and dictates from which of the further feed
stations (32—39) required items are to be fed for
inclusion with the group including the master
control item (46}, vaiues indicative of the per item
unit weight of items held in feed stations from
which it is required that items be fed are used to
obtain a calculated total weight with respect to
the group of items, the calculated total weight is
used to determine a postage category for the
group of items, the method being characterised
by the steps of having at least one of the feed
stations (31—39) as an optional feed station from
which items may conditionally be fed and deter-
mining (routine USM)} whether optional items
from one or more respective optional feed
stations can be fed therefrom without changing
the postage category determined on the basis of
the calculated total weight of required items.

6. A method according to claim 5, further
comprising the step of selectively inputting into
data processing means with respect to selected
stations predetermined values indicative of the
per item weight of items held at said stations.

7. A method according to claim 5, further
comprising the step of determining which of said
optional feed stations are to feed optionai items
to be associated with said group of items
whereby the greatest number of optional items
can be fed with respect to said group.

8. A method according to claim 5, further
comprising the step of providing an indication of
the number of items fed from said optional feed
station.

9. A method according to claim 6, further
comprising the step of selectively inputting into
said data processing means (102} with respect to
a selected station an indication whether the
station is to feed inserts regardless of said indicia
(50).

10. A method according to claim 6, further
comprising the step of selectively inputting into
said data processing means {102) with respect to
a selected station an indication whether the
station is a required insert station or an optional
insert station.

Patentanspriiche

1. Eingabemaschine, bei der Gruppen von
Gegensténden zusammengestellt und gewichts-
maRig klassifiziert werden, um die Zuordnung
von Porto zu steuern, mit einer Eingabebahn (20},
mindestens einer Zufiihrstation (31), von der aus
ein Haupt-Fiihrungsgegenstand (46) auf die Ein-
gabebahn (20) aufgegeben wird, weiteren Zufth-
rungsstationen (32 bis 39), von denen aus Gegen-



33 EP 0153 813 B1i 34

stande selektiv auf die Eingabebahn (20) aufgege-
ben werden, um in eine Gruppe zusammen mit
dem Haupt-Flihrungsgegenstand (46) in Uberein-
stimmung mit Marken (50) auf dem Haupt-Flih-
rungsgegenstand (46) eingefiigt zu werden, mit
Mitteln (52) zum Ablesen der Marken (50), Mitteln
zur Bestimmung nach den Marken (50) von denje-
nigen jeweiligen weiteren Zuflihrungsstationen
(32 bis 39), von denen Gegenstdnde zur Einfii-
gung in die genannte Gruppe mit dem Haupt-
Fithrungsgegenstand (46) zugefiihrt werden mus-
sen, Datenverarbeitungsmitteln (102} mit Spei-
chermitteln und einer arithmetischen Logik, wei-
teren Mitteln, welche die Datenverarbeitungsmit-
tel und die arithmetische Logik enthalten, um
Werte zu verarbeiten, welche das Gewicht je
Gegenstand der Gegenstinde anzeigen, die in
den gewlinschten Zufiihrungsstationen bereitge-
halten werden, aus denen Gegenstinde zugefor-
dert werden sollen, um ein errechnetes Gesamt-
gewicht beziiglich der betreffenden Gruppe von
Gegenstanden zu erhalten und Mitteln zur Ver-
wendung des errechneten Gesamtgewichtes zur
Bestimmung einer Portokathegorie fiir die
Gruppe von Gegenstdnden, gekennzeichnet
durch mindestens eine Zufiihrungsstation (31 bis
39), welche eine wanhlfreie Zufiihrungsstation ist,
aus der Gegenstdnde unter bestimmter Bedin-
gung zugefdrdert werden kénnen und durch Mit-
tel (102, Routine USM) zur Entscheidung dartiber,
ob wabhifreie Gegenstdnde aus der genannten
wahlfreien Zufithrungsstation zugefiithrt und der
Gruppe von Gegensténden beigegeben werden
kénnen, ohne daf? die Portokategorie auf der
Basis des errechneten Gesamtgewichtes
gewlinschter Gegenstande gedndert wird.

2. Eingabemaschine nach Anspruch 1, weiter
enthaltend Mittel zur selektiven Eingabe in die
genannten Datenverarbeitungsspeichermittel
{102) beziiglich ausgewahiter Stationen (32 bis
39) von den genannten Werten entsprechend
dem Gewicht je Gegenstand der Gegenstinde,
die in diesen Stationen bereitgehalten werden.

3. Eingabemaschine nach Anspruch 1, weiter
enthaltend Mittel fiir die Bestimmung, welche der
genannten wahlfreien Eingabestationen flr die
genannte Gruppe von Gegenstdnden anzurufen
sind, so dal} die grote Zahl wahlfreier Gegen-
stdnde mit Bezug auf die genannte Gruppe zuge-
fordert werden kann.

4. Eingabemaschine nach Anspruch 1, weiter
enthaltend Z&hlermittel, weiche mindestens einer
der wahlfreien Stationen zugeordnet sind, um
eine Anzeige der Zahl von Gegenstédnden vorzu-
sehen, welche von der betreffenden wahlfreien
Eingabestation zugeférdert werden.

5. Verfahren zum Betrieb einer Eingabema-
schine, bei welchem Gruppen von Gegensténden
zusammengestellt und entsprechend dem
Gewicht klassifiziert werden, um die Zuordnung
von Porto zu steuern, wobei mindestens eine
Eingabestation (31) einen Haupt-Flihrungsgegen-
stand (46) auf eine Eingabebahn (20} aufgibt,
weitere Zufiihrungsstationen (32 bis 39) selektiv
Gegensténde auf die Eingabebahn (20) zur Einfii-
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gung in eine Gruppe aufgeben, welche den
Haupt-Flihrungsgegenstand (46) enthélt, und
zwar entsprechend Marken (50) auf den Haupt-
Flhrungsgegenstand (46), ferner die Marken (50)
abgelesen werden und bestimmen, von welcher
der weiteren Zuflihrungsstationen (32 bis 39)
Gegenstadnde zugefdrdert werden sollen, um in
die Gruppe mit dem Haupt-Fiihrungsgegenstand
{46) eingefligt zu werden, weiter Werte, welche
das Einheitsgewicht je Gegenstand der Gegen-
stdnde anzeigen, die in den Zufithrungsstationen,
aus welchen die Gegensténde zugeflihrt werden
sollen, bereitgehalten werden, dazu verwendet
werden, ein errechnetes Gesamtgewicht bezlig-
lich der Gruppe von Gegenstdnden zu erhalten
und das errechnete Gesamtgewicht dazu verwen-
det wird, eine Portokategorie fiir die Gruppe von
Gegensténden zu bestimmen, und wobei diese
Verfahren gekennzeichnet ist durch die Schritte,
mindestens eine der Zufiihrungsstationen (31 bis
39) als wahifreie Zuflihrungsstation wirken zu
lassen, von welcher Gegenstande unter bestimm-
ter Bedingung zugefiihrt werden, und zu bestim-
men (Routine USM), ob wahlfreie Gegenstéinde
von einer oder mehreren jeweiligen wahlfreien
Zufuhrungsstationen zugefiihrt werden kodnnen,
ohne dal3 die Portokategorie geandert wierd,
welche auf der Basis des errechneten Gesamtge-
wichtes gewiinschter Gegensténde festgelegt
worden ist.

6. Verfahren nach Anspruch 5, weiter
enthaltend den Schritt einer selektiven Eingabe in
Datenverarbeitungsmittel mit Bezug auf ausge-
waéhlte Stationen, und zwar von vorbestimmten
Werten, welche das Gewicht je Gegenstand der
Gegenstande anzeigen, die in diesen Stationen
bereitgehalten werden.

7. Verfahren nach Anspruch 5, weiter
enthaltend den Schritt des Entscheidens, welche
der wahlfreien Zuflihrungsstationen wahlfreie
Gegenstande zufiihren sollen, um sie in die
genannte Gruppe von Gegenstanden einzufligen,
derart, dall die gr6Rte Zahl von wahlfreien
Gegenstédnden mit Bezug auf die genannte
Gruppe zugefiihrt werden kann.

8. Verfahren nach Anspruch 5, weiter
enthaltend den Schritt des Vorsehens einer
Anzeige der Zahl von Gegensténden, die von der
wabhlfreien Zuflihrungsstation zugefiihrt wird.

9. Verfahren nach Anspruch 6, weiter
enthaltend den Schritt der selektiven Eingabe in
die genannten Datenverarbeitungsmittel (102)
bezliglich einer ausgewéhlten Station, und zwar
einer Anzeige, ob die Station einzufiigende
Gegensténde zufiihren soll, unabhéangig von den
genannten Marken (50).

10. Verfahren nach Anspruch 6, weiter
enthaltend den Schritt der selektiven Eingabe in
die genannten Datenverarbeitungsmittel (102} mit
Bezug auf eine ausgewahlte Station, und zwar
von einer Anzeige, ob die Station als eine
gewiinschte Zuflihrungsstation oder als eine
wabhlfreie Zuflihrungsstation wirken soll.
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Revendications

1. Machine a insérer dans laquelle des groupes
d‘articles sont assemblés et classés selon leur
poids pour le contrdle de I"attribution de I'affran-
chissement postal, comprenant une piste d‘inser-
tion (20), au moins un poste d'alimentation (31) &
partir duguel un article maitre de commande est
fourni a la piste (20), des postes supplémentaires
d'alimentation (32—39) & partir desquels des arti-
cles sont fournis sélectivement 2 la piste (20) pour
leur insertion dans un groupe comprenant |arti-
cle maitre de commande (46) conformément a un
indivce (59) situé sur l'article maitre de com-
mande (46), des moyens (52) pour la lecture de
I'incide (50), des moyens pour la détermination &
partir de 'indice (50) des postes particuliers sup-
plémentaires d’alimentation (32—39) & partir des-
quels des articles doivent étre fournis pour leur
inclusion dans ledit groupe comprenant |‘article
maitre de commande (46), des moyens de traite-
ment de données {102) comprenant des moyens
de mémorisation et des moyens logiques arith-
métiques, des moyens comprenant lesdits
moyens logiques arithmétiques pour l'utilisation
de valeurs indicatrices du poids par article des
articles détenus aux postes d'alimentation requis
a partir desquels il est requis que des articles
soient fournis pour l'obtention d’un poids total
calculé dudit groupe d’articles, des moyens pour
Y'utilisation dudit poids total calculé pour la déter-
mination d’une catégorie d'affranchissement pos-
tal du groupe d'articles, caractérisée par au moins
un poste d‘alimentation (31—32) constituant un
poste d'alimentation facultatif & partir duquel des
articles peuvent étre fournis conditionneilement
et des moyens (102, routine USM) pour détermi-
ner si des articles facultatifs peuvent étre fournis &
partir dudit poste d’alimentation facultatif et asso-
ciés audit groupe d’articles sans changement de
la catégorie d'affranchissement postal détermi-
née sur la base du poids total calculé des articles
requis.

2. Machine 2 insérer selon la revendication 1,
comprenant en plus des moyens pour I'introduc-
tion sélective dans lesdits moyens de mémorisa-
tion des moyens de traitement de données (102),
en relation avec les postes sélectionnés (32—39),
desdites valeurs indicatrices du poids par article
des articles détenus auxdits postes.

3. Machine a insérer selon la revendication 1,
comprenant en plus des moyens pour la détermi-
nation des postes d‘alimentation facultatifs qui
doivent &tre associés audit groupe d’articles, afin
que le plus grand nombre d'articles facultatifs
puisse 8tre fourni & ce groupe.

4. Machine a insérer selon la revendication 1,
comprenant en plus des moyens de comptage
associés 3 au moins 'un des postes d'alimenta-
tion facultatifs pour la fourniture de l'indication
du nombre d‘articles fournis & partir dudit poste
d’alimentation facultatif.

5. Procédé d’exploitation d’une machine a insé-
rer selon lequel des groupes d’articles sont
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assemblés et classés selon leur poids pour le
contrdle de l'attribution de I'affranchissement
postal, comprenant au moins un poste d‘alimen-
tation (31) qui fournit un article maitre de com-
mande (46) 3 une piste d’insertion (20), des postes
supplémentaires d'alimentation (32—39} qui four-
nissent sélectivement & la piste (20) des articles
pour leur insertion dans un groupe comprenant
I'article maitre de commande (46) conformément
3 un indice (50) situé sur l'article maitre de
commande (46), Iindicie (50) est lu et dicté 3
partir de celui des postes d’alimentation supple-
mentaire (32—39) dont des articles requis sont a
fournir pour leur inclusion dans le groupe com-
prenant I'article maitre de commande (46), des
valeurs indicatrices du poids unitaire des articles
détenus aux postes d'alimentation a partir des-
quels il est requis que des articles a fournir soient
utilisés pour I'obtention d'un poids total calculé
en relation avec le groupe d'articles, le poids total
calculé est utilisé pour la détermination d'une
catégorie d'affranchissement postal pour le
groupe d’articles, ce procédé étant caractérisé par
les opérations consistant & avoir au moins l'un
des postes d'alimentation (31—39) comme poste
facultatif d’alimentation & partir duquel des arti-
cles peuvent &tre fournis conditionneliement, et &
déterminer {routine USM) si des articles facuita-
tifs d’un ou plusieurs postes d’alimentation facul-
tatifs respectifs peuvent étre fournis par ces der-
niers sans changement de la catégorie d'affran-
chissement postal déterminée sur la base du
poids total calculé des articles requis.

6. Procédé selon la revendication 5, compre-
nant en plus I'opération d'introduire selective-,
ment, dans les moyens de traitement de données,
en relation avec les postes sélectionnés, des
valeurs prédéterminées indicatrices du poids par
article des articles détenus auxdits postes.

7. Procédé selon la revendication 1, compre-
nant en plus I'opération de déterminer lesquels
des postes facultatifs d’alimentation doivent four-
nir des articles facultatifs, destinés a étre associés
audit groupe d‘articles, afin que le plus grand
nombre d'articles facultatifs puisse étre fourni a
ce groupe.

8. Procédé selon la revendication 5, compre-
nant en plus I'opération de fournir une indication
du nombre d'articles fournis a partir dudit poste
d’alimentation facultatif.

9. Procédé selon la revendication 6, compre-
nant en plus l‘opération d'introduire sélective-
ment dans lesdits moyens de traitement de don-
nées {102), en relation avec un poste sélectionné,
une indication faisant savoir si le poste a fourni
des articles a insérer indépendamment dudit
indice (50).

10. Procédé selon la revendication 6, compre-
nant en plus Fopération d‘introduire sélective-
ment dans lesdits moyens de traitement de don-
nées (102), en relation avec un poste sélectionné,
une indication faisant savoir si le poste est un
poste d‘insertion requis ou un poste d‘insertion
facultatif.



EP 0153 813 B1i

anNv SNIav3y
T132010Hd

i

Gor

Y3000N3 _A.x..l.v_ o

_ $opy _~||I|._
a1



- EP 0153 813 B1

0.,

B
==
2
¥
N
E

3
[~][=]
IaE
[-][H
[-1[E]

1%2
5posmr.

50 ’ METER §
E 7&%‘1';“«’

154

[-1[=]]
LI
L]
=]




EP 0153 813 B1

KEVBOARD \ 419
DISPLAY
‘ I
evooer ,, o
— RAM 0 l‘r:‘”
{ ! \
-t
y ‘ i y
e || raws
zéc 2D)
122
- 0
] v —
B %y | (B0 gf| _eal
56y | [) ]
DA onE sHot § | soLewoiD 5 SOLENOID
READIE A0 DECo0-| g, 9) ey, 1 (%
I T =1 - ONE SHOT OIERSION
= TN | ., — 5o CTUATOR
counTeR | ¥
FiIG. 3 staTion | &7

COUNTER




EP 0153 813 Bl

?ﬂm

" CLEaR MR 04,
XR 0C, XR 0D
404 1.
| PUT FIRST NIBBLE
OF RDHLD INTO
ACCUMULATOR
406 Y
“~1PUT ACCUMULATOR
CONTENTS INTO XR 0B
S J—
SET LOOP INDEX FOR
NUMBER OF POTEN-
TIAL REQUIRED
STATIONS
40
\{ LOAD ADDRESS OF
TENTHS OUNCE DATA
FOR SECOND STA-
TION INTO RP2,3
1
42 ™ [0AD ADDRESS OF
CONTROL FLAG FOR
SECOND STATION
INTO RP4,5
414
{434
SHIFT RIGHT CON-
TENTS OF XR 08
FIG. 4A AND STORE IN XR 08
\ 436
L/
TENTS OONCE ATA
m‘ggﬁf’gfmw ,'REDED FOR NEXT STATION
STATIONS INTORP2,3
Lo
LOAD ADDRESS OF
STATION CONTROL
FLAG FOR NEXT
STATION INTORP 4,5




EP 0153 813 B1

450
‘454
PUT SECOND NIBBLE

OF ROHLD INTO
ACCUMULATOR

{ (456
PUT ACCUMULATOR
7S INTOXR

(48

SET LOOP INDEX FOR
NUMBER OF POTEN-
TIAL INSERT
STATIONS

T 7%

LOAD ADORESS OF
TENTHS OUNCE DATA
FOR SIXTH STATION

INTO RP2,3

‘ "r‘“
ADORESS OF

Loor
EXECUTED FORALL
STATIONS

, 48
LOAD ADDRESS OF
STATION CONTROL
FLAG FOR
STATION mm RP‘»’




EP 0153 813 B1

v ¥ o

- L STORE UNITS OUNCE
TENTHS OUNCE DATA JomL &
NTHS OUNCE D LOCATION OZCNT
STATION INTO
RP2,3 '} (%
i (504 ou%m T
LOAD ADORESS OF 0ZCNTT
ENVELOPE STATION | LOATIN
CONTROL FLAG
ENVCNL INTO RP4,5 (54
PUT UNIT OUNCE
TOTAL INTO XR OA
‘ (A6
PUT VALUE AT AP~
PROPRIATE ROHLD
LOCATION FOR POST-
AGE METER INTO
RP 4,5
5% ‘ (548
(28 [PUTWALUE AT APPRO-
PRIATE RDHLD LOCA-
TION FOR DIVERT
INTO RPO, 1
0Zs
PUT WORD AT ADDR. ¥
PDCNTO INTO el
ACCUMULATOR
554
5/6
534
FIG. 4C usu_[|. 53




EP 0153 813 B1




—

0ZM

O0ZN

T0z

KY8

KY8

oz

0zc

0zC

EP 0153 813 B1

FIRST CALL TO OZM

SECOND CALLTOO0ZM .

LAST CALL TO OZM

FIRST CALL TOKYB
LAST GALL TOKYB

FIRST CUSTOMER

" SECOND CUSTOMER

Nth CUSTOMER

> PROGRAM MODE

FIG. 7

>CALCULATION MODE




EP 0153 813 Bt

(?' 602) Q" ?v 5?4)

SAVE RUNNING UNITS LO&D INTO RP 2,
OUNCE T N %ﬁ”@%ﬁ’ﬁ‘cem RUNNING
T UNITS OUNCE TOTAL
eor, FOR THIS STATION| 7S QUKCE TC
INITIALIZE COUNTER ‘ (626
RESTORE 0LD RUNNING
606 INDEX FOR CALL TO QHE OLD RUNNIN
| |umirs oz paTA INTO XR A
608, 628 TENTHS OZ DATA INTO XRC
PSTATION 4
‘ (630 650
610 { LOAD VALUE™T® 104D 0" INTO Xr2
INTO XR 2 FOR USE FOR USE AS FLAG IN
SAVE RUNNING UNITS
OUNCETOTAL AT | | ASFLAG N CALLING s
LOC TOWM1H ROUTINE USMSET
6i2 ! ‘ (632 movmt - (652
1 EAT LOC
SAVE RUNNING TENTHS STORE COUNTER
OUNCE TOTAL AT psTATION ATADDRESS| | LEEESELINTO XR 08
LOC TOWNAT SELSET ANDIN {
XR 08
64 1 USMSET Ir
R e
TOTAL AT LOC USMSET
TOWM 1K
(638
ROTATE CONTENTS
OF ADDRESS SELSTA
RIGHT ONE BIT




	bibliography
	description
	claims
	drawings

