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Description

[0001] The present invention relates to a method for
printing mailpiece content material, and, more particular-
ly, to a method which reduces printing errors due to im-
proper synchronization of the data processing paths
when rendering print stream data.
[0002] This application claims priority under 35 U.S.C.
section 119(e) from Provisional Patent Application Serial
Number 60/899,595, filed February 5, 2007, entitled Print
Interception Plug-In Architecture with Just-In-Time Print-
ing by Vishnu Sharma et al.
[0003] A mail insertion system or a "mailpiece inserter"
is commonly employed for producing mailpieces intend-
ed for mass mail communications. Such mailpiece insert-
ers are typically used by organizations such as banks,
insurance companies and utility companies for producing
a large volume of specific mail communications where
the contents of each mailpiece are directed to a particular
addressee. Also, other organizations, such as direct mail-
ers, use mailpiece inserters for producing mass mailings
where the contents of each mailpiece are substantially
identical with respect to each addressee.
[0004] In many respects, a typical inserter system re-
sembles a manufacturing assembly line. Sheets and oth-
er raw materials (i.e., a web of paper stock, enclosures,
and envelopes) enter the inserter system as inputs. Var-
ious modules or workstations in the inserter system work
cooperatively to process the sheets until a finished mail
piece is produced. Typically, inserter systems prepare
mail pieces by arranging preprinted sheets of material
into a collation, i.e., the content material of the mail piece,
on a transport deck. The collation of preprinted sheets
may continue to a chassis module where additional
sheets or inserts may be added based upon predefined
criteria, e.g., an insert being sent to addressees in a par-
ticular geographic region. Subsequently, the collation
may be folded and placed into envelopes. Once filled,
the envelopes are closed, sealed, weighed, and sorted.
A postage meter may then be used to apply postage in-
dicia based upon the weight and/or size of the mail piece.
[0005] The capacity, configuration and features of
each inserter system depend upon the needs of each
customer and/or installation. Until recently, mailpiece in-
serters were limited to two basic configurations, i.e., low-
volume inserters capable of producing between about
5K - 10K mailpieces monthly, and high-volume inserters
capable of producing in excess of 100K mailpieces daily.
To contrast the differences in greater detail, low volume
inserters may occupy the space of a conventional office
copier and generally will cost less than about twenty-
thousand dollars ($20,000). High-volume inserters may
extend over 100 feet in length and cost in excess of five
million dollars ($5,000,000). Only recently have manu-
facturers introduced models having an intermediate ca-
pacity, i.e., producing between 50K - 100K mailpieces
monthly. Exemplary models fulfilling these specifications
are the DI 900 and DI 950 Model inserters produced by

Pitney Bowes Inc., located in Stamford, Connecticut,
USA.
[0006] These inserters, whether in the low, intermedi-
ate or high-volume categories, typically require the use
of "preprinted" sheets which are presented to the various
downstream devices by a feed module for subsequent
processing. That is, a mailpiece job run is printed to pro-
duce an "ordered" stack of mailpiece content material
which may be fed to the mailpiece inserter. Scan codes
disposed in the margin of the first or last sheet of each
mailpiece document provide the instructions necessary
to process the mailpiece, i.e., whether additional inserts
will be added, how the content material is to be folded
(C-fold, Z-fold, etc.) and/or what size envelope will con-
tain the content material. To facilitate communication of
these instructions, a user computer and a printing device
are typically network connected to the mailpiece inserter
such that scan codes can be easily printed and interpret-
ed.
[0007] While it has long been desirable to print mail-
piece content material "on-demand", and/or "just-in-
time", to facilitate the flow and handling of mailpiece con-
tent material, certain processing and mechanical limita-
tions on print operations have prevented the physical in-
tegration of printing devices with mailpiece inserters.
More specifically, the lengthy time required to process
and print complex print jobs has provided little motivation
to physically integrate the two processes/devices. Fur-
thermore, difficulties associated with matching the
throughput of the printer with downstream devices of the
mailpiece inserter, i.e., a lack of throughput compatibility
between printers and mailpiece inserters, has also miti-
gated against practical integration.
[0008] To better understand the difficulties, consider,
for example, a complex print job containing some fifty-
thousand (50,000) sheets of mailpiece content material.
When employing conventional print control logic, spool-
ers and print drivers, the time required to process the
print job (excluding print time) will nominally consume
several hours. Thereafter, the time required to print the
spooled data, (even when printing at the maximum speed
of some of the most advanced, commercially-available
printers, which print at a speed of about fifty-five (55)
pages per minute) can span an additional fifteen (15)
hours (i.e., 50,000 sheets X 1 min/55 sheets X 1 hour/60
min). Consequently, a print job for a mailpiece inserter
can consume some eighteen (18) hours before mailpiec-
es can be stacked and/or fed to the first station or module
of a mailpiece inserter.
[0009] EP-A-0 745 435 describes a system for produc-
ing mail pieces which includes a plurality of apparatuses
each having a first printer for printing documents and a
second printer for printing envelopes and a mail finishing
unit for receiving the printed documents from the first
printer and the envelopes printed with corresponding ad-
dresses from the second printer and inserting the docu-
ments into the envelope to form and frank a mail piece,
and a plurality of user input stations. The several appa-
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ratuses operate under the control of a single stream of
job data from a mail center controller, where the job data
includes a job header defining default mail piece at-
tributes and mail piece records which include document
data and address data, and which may include specific
mail piece attribute data for each corresponding mail
piece. The apparatus control mechanism partitions the
data stream and controls the first printer to print the doc-
uments while controlling the second printer to separately
print the envelopes which are moved along a separate
path to an insert station where the mail piece is formed.
[0010] The document data, which is expressed in a
conventional page description language is interpreted in
a conventional manner into an appropriate set of printer
commands to drive the print engine used. As each page
is translated it is stored in a page buffer. Such interpre-
tation and buffering of document pages is conventional
in the laser printing art, except to note that the buffer is
substantially larger than is normally found in a commer-
cial laser printer for office use since it is desirable that
pages be stored until a mail piece is output from the ap-
paratus.
[0011] While conventional operating systems employ
a spool file to free up the application software e.g., doc-
ument processing software such as MS Word® (MS
Word is a registered trademark of the Microsoft Corpo-
ration) during print operations, mailpiece inserters cannot
begin operations, i.e., processing mailpiece content ma-
terial, until the print job is complete. In addition to the time
required for processing/printing, should an error occur
during print processing, the entire print job must be re-
run or processed again In an attempt to rectify the error.
Moreover, most printing errors are not visible or apparent
until the entire print job is complete, which, as mentioned
in the preceding paragraph, can consume the better part
of a full day.
[0012] A need, therefore, exists for a method and sys-
tem which enables mailpiece content material to be print-
ed "on demand" while mitigating/eliminating errors when
processing complex print jobs. The method and system,
therefore, operates to facilitate/enhance the flow, han-
dling and accuracy of printed content material.
[0013] According to the invention, there is provided a
method for processing data generated by application
software residing on a computer, the data indicative of
pages of mailpiece content material for printing, and for
printing the pages to be used in a mailpiece inserter hav-
ing an integrated printer, as set out in Claim 1.
[0014] The accompanying drawings illustrate present-
ly preferred embodiments of the invention, and, together
with the general description given above and the detailed
description given below, serve to explain the principles
of the invention. As shown throughout the drawings, like
reference numerals designate like or corresponding
parts.
[0015] In the drawings:

Figure 1 is a schematic diagram of a mailpiece in-

serter or mailpiece creation system having a printer
integrated upstream of the various mailpiece inserter
or processing modules, i.e., a mechanical page buff-
er, folder, accumulator, inserter, and sealer;

Figure 2 is an enlarged schematic diagram of a me-
chanical printer/page buffer which senses the
throughput status of mailpiece content material prior
to downstream processing by the inserter;

Figure 3 pictorially depicts the write and read paths
along which print stream data flows, i.e., from appli-
cation software to a print processor; and

Figures 4a and 4b depict a flow diagram of the meth-
od steps according to an embodiment of the present
invention for decoupling the write and read paths to
reduce printing errors.

[0016] As described below, a method is provided for
processing data indicative of pages of mailpiece content
material, and for printing pages "on demand" for use in
a mailpiece inserter. The method comprises the steps of:
(i) transmitting data from the application software to a
print processor along read and write paths and (ii) acti-
vating one of the write and read paths such that when
one path is activated the other path is inactivated. The
data is then rendered into a print control language com-
patible with a printer integrated with the mailpiece inserter
and printed for use therein. The method and system re-
duces printing errors by eliminating synchronous access
to the same data location within the spool file, i.e., by the
application software/spooler along the write path and the
print processor along the read path.
[0017] The inventive method for printing and producing
mailpieces is described in the context of a mailpiece in-
serter system. Further, the invention is described in the
context of DI 900 and DI 950 Model Mailpiece Inserters,
i.e., mailpiece creation systems produced by Pitney
Bowes Inc., located in Stamford, State of Connecticut,
USA, though, the method may be employed in any mail-
piece inserter and/or in print manager software algo-
rithms used in the printing/creation of mailpieces such
as PBFirst ® ("PBFirst" is a registered trademark of Pit-
ney Bowes Inc), a software product for printing mailpiec-
es processed by a mailpiece inserter system.
[0018] Before discussing the invention in greater de-
tail, it will be useful to understand the principal compo-
nents and system architecture of a mailpiece inserter
having an integrated printer. In Figure 1, a printer 12 is
integrated with a mailpiece inserter 10 and is disposed
upstream of various inserter devices (also referred to as
downstream devices relative to the dedicated printer 12)
which handle and process pages or sheets of mailpiece
content material 14. The printer 12 may include a diverter
mechanism 16 to send printed material, whether or not
intended for use with the inserter 10, to an output tray.
Consequently, the printer 12 may be used to print sheets
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for use when producing mailpieces, i.e., feeding sheets
to the mailpiece inserter 10, or as a dedicated high-output
printer. That is, since the integrated printer is capable of
printing sheet material at a high rate, the printer has great-
er value when configured as a dual use printer. In the
preferred embodiment, an HP 4350 and HP 4700 model
printer system, manufactured by Hewlett Packard (HP),
is integrated with the mailpiece inserter. The HP 4350
printer system has an output rate of approximately fifty-
five (55) pages per minute (i.e., single color or black print)
while the HP 4700 is capable of printing approximately
thirty (30) pages per minute (colored print).
[0019] The mailpiece inserter 10 includes an inserter
control system or controller 18 operative to monitor the
throughput rate of the at least one downstream devices.
In the context used herein, "throughput" or "throughput
rate" is a measure of the productivity and/or rate at which
mailpiece content material may be printed, handled
and/or otherwise processed. For example, the through-
put may be measured by sensing the number of sheets
processed over a fixed period of time. Alternatively, the
throughput may be measured by sensing when a sheet
passes a predefined point or fixed position along the feed
path of the mailpiece creation system. As such, upon
passing the fixed position, the system can send a feed-
back or command signal indicative of the current status
or rate of sheet processing.
[0020] In Figs. 1 and 2, a mechanical printer/page buff-
er 20 (referred to hereinafter as a "page buffer") is dis-
posed downstream of the printer 12 and functions to mon-
itor/track the throughput of printed pages being proc-
essed by the inserter 10. More specifically, the print-
er/page buffer 20 receives printed content material from
the printer 12 and includes a plurality of sequential page
stations 22a, 22b, 22c, 22d, 22e (Fig. 2) disposed along
the feed path FP of an internal conveyor. Sensing devices
30 are located at or along each of the page stations 22a,
22b, 22c, 22d, 22e and are operative to monitor whether
the stations 22a, 22b, 22c, 22d, 22e are filled or empty.
Furthermore, the sensors 30 provide information con-
cerning the rate that printed pages enter or leave the
page buffer 20. Furthermore, the sensing devices 30 are
operative to issue position signals 32 to the system con-
troller 18 such that the inserter may determine whether
a page is positioned at a particular one of the page sta-
tions 22a, 22b, 22c, 22d, 22e. In the described embodi-
ment, the sensing devices 30 are photocells, though any
position sensor may be employed.
[0021] The rate of change of the position signals 32
issued by the page buffer 20 may be used by the con-
troller 18 to determine the throughput at which content
material 14 is to be processed and printed. Generally, it
is the objective of the system controller 18 to throttle or
drive the printer 12 to produce content material 14 at a
rate consistent/commensurate with the rate of process-
ing by other downstream devices of the mailpiece inserter
10. While, in the described embodiment, one of the down-
stream devices is a page buffer 20 for issuing position

signals 32 for determining a throughput rate, it should be
appreciated that any downstream device may be adapted
to issue a throughput signal indicative of the rate/status
of content material processing downstream of the printer
12. In Figure 1, such downstream devices may addition-
ally, or alternatively, include an accumulator 34, a pre-
fold accumulator 35, a folder 36, envelope inserter 37,
and/or a sealer 38.
[0022] The system controller 18 monitors the through-
put rate and issues command signals 40 indicative of the
number of content material pages 14 to be produced by
the integrated printer 12. More specifically, the command
signals 40 are indicative of a specific page number along
with the number of pages to follow. For example, the
controller 18 may issue command signals requesting that
the printer 12 generate page number thirty (Page #30)
plus five (5) additional pages of content material 14. In
this example, the page buffer 20 will have determined
that the page stations 22a, 22b, 22c, 22d, 22e can ac-
commodate additional sheets of content material 28.
[0023] Before this request or signal is issued to the
printer 12 (in a more conventional sense), the controller
18 issues the command through a page-based language
monitor 42. In the preferred embodiment, the system con-
troller 18 generally issues a command signal 40 to print
between three (3) to seven (7) pages with each request,
though several command signals 40 may be generated
within a very brief period.
[0024] In the described embodiment, the mailpiece in-
serter 10 includes a User Interface Module (UIM) 46 in-
terposing the page buffer 20 and the system controller
18. The UIM 46 is responsive to the position signals 32
of the page buffer 20 for determining when additional
content material 14 can be accepted by the page buffer
20. Furthermore, the UIM 46 is operative to issue a re-
quest signal 48 to the system controller 18, which request
signal 48 is indicative of the number of mailpiece content
pages 14 to the printed. Hence, conversion of the position
signals 32 to a command signal 48 may be performed
by either the system controller 18 or the UIM 46, depend-
ing upon where the program logic or intelligence therefor
is located.
[0025] Before discussing various features of the inven-
tion associated with mitigating printer errors and optimiz-
ing throughput, it will be useful to finish our discussion
associated with controlling or throttling the integrated
printer 12. The page-based language monitor 42 (here-
inafter the "language monitor" or "LM") receives print
stream data from the application software 60A of a User
PC/computer processor 60. More specifically, the lan-
guage monitor 42 receives print stream data from a page-
based print processor 44 and is interposed between the
system controller 18 and the integrated printer 12. In the
broadest sense, the language monitor 42 is the gate-
keeper of data communicated to the printer 12 from the
controller 18. More specifically, the language monitor 42
retains material content data, including an object-data
dictionary (sometimes referred to as a "library"), for each
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page of content material and triggers the printer 12 to
generate a particular page along with N number of addi-
tional pages. While the request to print is made by the
controller 18, the language monitor 42 contains the active
program code which intercepts the print stream data, i.e.,
the print control language (PCL) data, from a printer driver
to throttle the rate at which content material 14 is gener-
ated.
[0026] Furthermore, the language monitor 42 is oper-
ative to provide print stream data in a form compatible
with the integrated printer 12 (a task performed by a print-
er driver - not shown in Fig. 1), vary the flow of print
stream data and issue a print page signal 40PP to the
integrated printer 12. More specifically, the language
monitor 42 includes a buffer file capable of storing about
300 MB (300,000,000 bytes) of data. The buffer file is
capable of storing multiple pages of data, including du-
plex pages. Hence, in the context used herein, a "page"
of data includes all data which may be found on the front
and back of a two-sided sheet of paper. Additionally, the
language monitor 42 is not tied to any dedicated print
driver. As such, the language monitor 42 can operate
without impacting the function of any print driver which
may be employed. In the preferred embodiment, the
page-based language monitor 42 communicates with the
printer 12 across a USB line.
[0027] The principal function of the page-based print
processor 44 is segmenting the print stream into data
packets, each being indicative of a self-contained page
of mailpiece content material. In the context used herein,
a "self-contained page of data" is a data set/packet of
the data contained in a single page of content material
14, including an object-data dictionary associated with
the page of content material 14. Accordingly, the page
has all of the necessary components/elements, including
a dictionary of the page objects (e.g., font, font size, type-
face, spacing, margins, formatting, etc.) required for
printing. Furthermore, the page-based print processor 44
parses the print stream so as to automatically attach an
object-data dictionary to each page of data.
[0028] Print jobs in connection with generating mail-
piece content material 14 for mailpiece inserters 10 are
orders of magnitude larger than print jobs conventionally
produced by variable content printers, i.e., inkjet, bubble-
jet and/or laser printers. As mentioned in the "Back-
ground of the Invention", print jobs of this size commonly
consume more than fifteen (15) hours for the sole pur-
pose of processing/printing. Furthermore, a single error
can result in a need for the entire print job to be reproc-
essed, thus doubling the processing time. Moreover,
since the throttling commands for requesting additional
pages, or for the regeneration of pages, are typically
based upon printing a threshold number of pages (e.g.,
page number X plus five (5) additional pages), mailpieces
can be improperly filled or fabricated. That is, should a
page be misprinted, blank or missing, the page count
and, consequently, the set of pages inserted into the en-
velope can be incorrect.

[0029] An example of a particularly troublesome
processing error relates to a timing or synchronization
error recently encountered when processing large print
jobs such as those associated with printing mailpiece
content material. As initially experienced, the processing
error resulted in the printing/generation of an additional
"blank" sheet/page of content material. That is, a blank
sheet was generated with a frequency of about one sheet
in every twenty-thousand (20,000) sheets of printed con-
tent material. For conventional printed documents, which
typically require less than one-hundred (100) sheets of
content material, the generation of a single blank sheet
can be tolerated, i.e., without significant adverse conse-
quences. On the other hand, print jobs for mailpiece in-
serters can exceed one-hundred thousand (100,000)
sheets, and, as a result, each job printed can potentially
experience this anomaly.
[0030] To better understand the blank-page anomaly,
time studies/analyses were performed which enabled the
inventors to develop a hypothesis concerning the root-
cause of the error together with a solution to mitigate the
anomaly. More specifically, an evaluation of the data re-
vealed that processing errors occurred in the transmis-
sion path from the application software to the print proc-
essor. It was also thought that the large size of mailpiece
print jobs and the high processing rates appeared to ex-
acerbate the processing error. Finally, it was discovered
that the timing/synchronization problem develops as a
result of files accessing data, at the same location at the
same time. More specifically, it was shown that a statis-
tically-significant probability exists that the application
software/spooler can write data to a location within the
spool file at the same time that a print processor attempts
to read data from that same location. It is this conflict or
simultaneous access that causes the printing/issuance
of a blank page during print processing.
[0031] To view the inventive method and system pic-
torially, Fig. 3 shows the transmission path TP, i.e., the
write and read paths TPW, TPR, along which print stream
data flows from the application software 60A, to a print
processor 44, and finally to the integrated printer 12. More
specifically, the computer processor 60 includes program
code 60S for system operation and application software
60A to generate the mailpiece content material. Further-
more, when an a print command is issued using an ap-
plication 60A, e.g., a word processing program such as
MS Word® (MS Word is a registered Trademark of Mi-
crosoft Corporation located in Seattle, State of Washing-
ton), the operating system 60S uses a Graphics Device
Interface (not shown) and print driver 66 to render the
data into print command language (PCL) which is com-
patible with the integrated printer 12. A spooler 70 then
writes the print stream data to a spool file 72. This seg-
ment of the transmitted data is referred to as the "write
path" TPW, inasmuch as the spooler 70 processes the
data and "writes" or stores the processed data to a loca-
tion in the spool file 72.
[0032] Along another path, referred to as the "read
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path" TPR, the print processor 44 accesses/retrieves the
data previously written to the spool file 72 by the spooler
70. This path is shown as being two-way, inasmuch as
the print processor 44 accesses the spool file 72 many
times as the printer begins and ends a particular portion
of the print job. The function and operation of the print
processor 44 and language monitor 42 have been de-
scribed in preceding paragraphs. Hence, to facilitate the
discussion, no further discussion is warranted at this
juncture. Suffice to say that the print processor 44 and
language monitor 44 process the print job and throttle
the print stream data to the integrated printer 14.
[0033] In the broadest sense of the inventive method,
print stream data is transmitted along the write and read
paths TPW, TPR from the application software 60S to
the print processor 44. To mitigate the propensity for
processing errors, the method alternately activates the
transmission paths TPW, TPR such that one of the paths
TPW, TPR is active while the other of the paths TPW,
TPR is inactive. More specifically, and referring to Figs.
3, 4a and 4b, in Step A, a mail run or print job is selected
for processing and printing. As discussed previously, the
mailpiece inserter 10 is set to a throttling mode, in Step
B, such that content material may be printed "as request-
ed" or "on demand". To facilitate this process, the mail
run data is processed, in Step C, by creating object ori-
ented files or PDF files of each sheet of content material
14 and indexing each file (i.e., assigning an index number
to each sheet). These steps, along with a loading routine,
are performed in Steps C1 - C3. Co-pending commonly
owned U.S. patent application Serial Number 11/343,706
(Publication Number 2007-0179664), entitled, "Docu-
ment Format and Print Stream Modification for Fabricat-
ing Mailpieces" describes the various steps and advan-
tages associated with creating PDF files/logical docu-
ments and is herein incorporated by reference in its en-
tirety.
[0034] In step D, the application software 60A and op-
erating system 60S create a print job in a conventional
manner. Next, in Step E, before any additional process-
ing begins, a "pause print" command is issued to control
the subsequent processing steps. In decision Steps F
and G, a determination is made in Step F concerning
whether pages have been previously processed (i.e.,
buffered) for printing and in Step G whether a threshold
number of pages of data are available for printing. The
necessity for Steps F and G will be better understood
when the entire flow of the diagram has been fully de-
scribed and examined.
[0035] With respect to the Step G, however, it is useful
to understand that the inventive method establishes an
optimum number of pages to be processed, i.e., by the
application software 60A and print processor 44. For
maintaining maximum throughput, the inventors learned
that a threshold number of pages can be printed which
enables the write and read paths TPW, TPR to be oper-
ated independently or, stated in yet other terms, which
prevents simultaneous transmission of print stream data

along both paths TPW, TPR. In the described embodi-
ment, the threshold number of pages which can be proc-
essed to maintain optimum throughput is within a range
of between about ten (10) to about (30) pages. For yet
greater efficacy, the threshold numbers and range may
be limited to between about sixteen (16) to about twenty-
four (24) pages of content material. In Steps H and J,
either the threshold number of pages, in Step H, or the
remaining number of pages (i.e., remaining in the print
job), in Step J, are spooled along the write path TRW to
the spool file 72 (see Fig. 3). At this juncture in the flow
diagram, the write path TRW is active while the read path
TPR is inactive.
[0036] Following the spooling Steps H and J, a "con-
tinue print job" command is issued in Step I. At this junc-
ture the read path TPR is activated by issuing a "continue
printing" command in Step I. In step K, the print processor
44 reads the data from the spool file 72, processes the
data, and sends it to the language monitor 42. As men-
tioned earlier, the print processor 44 segments the print
stream data into packets, each being indicative of a self-
contained page of mailpiece content material. In decision
step L, a determination is made concerning whether the
language monitor 42 has properly buffered the pages for
printing. If the pages are still in process, a clock will con-
tinue to wait until all pages have been buffered, i.e.,
stored for printing. As mentioned earlier, the controller
18 will issue a request signal 48 (See Fig. 1) to print
between three (3) to seven (7) pages at any moment in
time. Though, in the described example, twenty (20) pag-
es have been buffered in the language monitor 42 await-
ing for a print request to throttle the printer 12. In addition,
therefore, to activating one or the other of the write and
read paths TPW, TPR, this portion of the operating sys-
tem program code buffers a threshold number of pages
for printing in anticipation of a print request signal 48 (i.e.,
from the SCS controller 18).
[0037] When the correct number of pages have been
buffered in Step L, the routine returns to Step E to once
again pause the print job. By pausing the print job, data
flow along the read path is interrupted and inactivated
such that data can flow again at the spooling steps H and
J. Hence, by alternately issuing "pause" and "continue"
print commands, the write and read paths TPW, TPR are
activated and inactivated. This alternating activity or rou-
tine continues until all pages, perhaps as many as one
hundred thousand (100,000) sheets/pages have been
spooled, buffered and printed. When no additional pages
are available in Step F, a close print job command is
issued in Step N which ends the job run/routine.
[0038] In summary, the inventive system and method
intercepts and throttles the print stream to optimize the
throughput of a mailpiece creation system. Furthermore,
the invention facilitates the creation, modification and
printing of mailpieces produced by a mailpiece inserter.
Processing errors associated with simultaneously ac-
cessing the spool file 72 at the same data location and
the generation of additional blank-pages is eliminated.
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That is, by alternately activating the write and read paths
TPW, TPR there can be no conflict with respect to data
access. Moreover, by buffering an optimum number of
pages in anticipation of a request signal from the system
controller, "on-demand" printing is made possible. That
is, the mailpiece inserter can print "just in time" without
incurring gaps or delays which may reduce the through-
put of a high-output integrated printer.
[0039] It is to be understood that the present invention
is not to be considered as limited to the specific embod-
iments described above and shown in the accompanying
drawings. The illustrations merely show the best mode
presently contemplated for carrying out the invention,
and is susceptible to such changes as may be obvious
to one skilled in the art. The invention is intended to cover
all such variations, modifications and equivalents thereof
as may be deemed to be within the scope of the claims
appended hereto.

Claims

1. A method for processing data generated by applica-
tion software (60A) residing on a computer (60), the
data indicative of pages of mailpiece content material
(14) for printing, and for printing the pages to be used
in a mailpiece inserter (10) having an integrated
printer (12), the method comprising the steps of:

rendering the data into a print control language
compatible with the integrated printer (12);
transmitting data from the application software
(60A) to a print processor (44) along write (TPW)
and read (TPR) paths;
activating one of the write (TPW) and read (TPR)
paths such that one of the paths is active while
the other of the paths is inactive; and
printing the data to generate the pages of con-
tent material (14);
wherein the step of transmitting data includes
the steps of:

writing data along the write path (TPW) from
the application software (60A) to a spool file
(72) via a spooler (70) interposing the ap-
plication software (60A) and spool file (72);
and
reading data along the read path (TPR) from
the spool file (72) to the print processor (44);
and wherein the step of activating one of
the write (TPW) and read (TPR) paths com-
prises alternately activating each of the
write (TPW) and read (TPR) paths to elim-
inate synchronous access to the same data
location within the spool file by the applica-
tion software/spooler along the write path
and the print processor along the read path.

2. The method according to Claim 1 wherein the com-
puter (60) includes an operating system (60S) adapt-
ed to monitor and control the flow of data from the
application software (60A) to the printer (12) and
wherein the step of activating one of the write (TPW)
and read (TPR) paths includes the steps of:
interrupting the flow of data from the application soft-
ware (60A) following the transmission of data asso-
ciated with a threshold number of pages.

3. The method according to Claim 2 wherein the thresh-
old number of pages is within a range of between
about ten and about thirty pages,

4. The method according to Claim 2 or Claim 3, wherein
the step of interrupting the flow of data includes the
steps of:

issuing a command signal to the application soft-
ware (60A) to pause the flow of data;
determining whether additional pages of data re-
side in the spool file (72) for printing;
determining whether the additional pages of da-
ta is at least equal to the data associated with
the threshold number of pages;
issuing a command signal to the application soft-
ware (60A) to continue the flow of data, and
transmitting the data for the threshold number
of pages to a print driver (66) to render the data.

5. The method according to Claim 2, Claim 3 or Claim
4, further comprising the step of:
transmitting a remainder of data when it is deter-
mined that the remainder is less than the data asso-
ciated with the threshold number of pages.

6. The method according to any preceding claim further
comprising the step of:
discontinuing the flow of data when it is determined
that no additional data is available for printing.

Patentansprüche

1. Verfahren zum Verarbeiten von Daten, die durch An-
wendungssoftware (60A) erzeugt werden, die sich
auf einem Computer (60) befindet, wobei die Daten
Seiten von Poststück-Inhaltsmaterial (14) zum Dru-
cken angeben, und zum Drucken der Seiten, die in
einer Poststück-Kuvertiermaschine (10) verwendet
werden sollen, die einen integrierten Drucker (12)
aufweist, wobei das Verfahren die folgenden Schritte
umfasst:

Rendern der Daten in eine Drucksteuersprache,
die mit dem integrierten Drucker kompatibel ist
(12);
Übertragen von Daten von der Anwendungs-
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software (60A) zu einem Druckprozessor (44)
entlang von Schreib- (TPW-) und Lese- (TPR-)
Pfaden;
Aktivieren eines der Schreib- (TPW) und Lese-
(TPR-) Pfade, so dass einer der Pfade aktiv ist,
während der andere der Pfade inaktiv ist; und
Drucken der Daten zur Erzeugung der Seiten
von Inhaltsmaterial (14);
wobei der Schritt des Übertragens von Daten
die folgenden Schritte umfasst:

Schreiben von Daten entlang des Schreib-
pfades (TPW) von der Anwendungssoftwa-
re (60A) in eine Spool-Datei (72) über einen
Spooler (70), der die Anwendungssoftware
(60A) und die Spool-Datei (72) zwischen-
schaltet; und
Lesen von Daten entlang des Lesepfades
(TPR) von der Spool-Datei (72) zum Druck-
prozessor(44);
und wobei der Schritt des Aktivierens eines
der Schreib- (TPW-) und Lese- (TPR-) Pfa-
de das abwechselnde Aktivieren jedes der
Schreib- (TPW-) und Lese- (TPR-) Pfade
umfasst, um den synchronen Zugriff auf
denselben Datenspeicherort innerhalb der
Spool-Datei durch die Anwendungssoftwa-
re/den Spooler entlang des Schreibpfades
und den Druckprozessor entlang des Lese-
pfades zu eliminieren.

2. Verfahren nach Anspruch 1, wobei der Computer
(60) ein Betriebssystem (60S) einschließt, das zur
Überwachung und Steuerung des Datenflusses von
der Anwendungssoftware (60A) zum Drucker (12)
ausgelegt ist, und wobei der Schritt des Aktivierens
eines der Schreib- (TPW-) und Lese- (TPR-) Pfade
die folgenden Schritte umfasst:
Unterbrechen des Datenflusses von der Anwen-
dungssoftware (60A) nach der Übertragung von Da-
ten, die einer Schwellenzahl von Seiten zugeordnet
sind.

3. Verfahren nach Anspruch 2, wobei die Schwellen-
zahl von Seiten in einem Bereich zwischen etwa
zehn und etwa dreißig Seiten liegt.

4. Verfahren nach Anspruch 2 oder Anspruch 3, wobei
der Schritt des Unterbrechens des Datenflusses die
folgenden Schritte umfasst:

Ausgeben eines Befehlssignals an die Anwen-
dungssoftware (60A), um den Datenfluss anzu-
halten;
Bestimmen, ob sich zusätzliche Datenseiten
zum Drucken in der Spool-Datei (72) befinden;
Bestimmen, ob die zusätzlichen Datenseiten
mindestens gleich wie die Daten sind, die der

Schwellenzahl von Seiten zugeordnet sind;
Ausgeben eines Befehlssignals an die Anwen-
dungssoftware (60A), um den Datenfluss fort-
zusetzen, und
Übertragen der Daten für die Schwellenzahl von
Seiten an einen Drucktreiber (66) zum Rendern
der Daten.

5. Verfahren nach Anspruch 2, Anspruch 3 oder An-
spruch 4, das weiter den folgenden Schritt umfasst:
Übertragen eines Rests von Daten, wenn bestimmt
wird, dass der Rest kleiner ist als die Daten, die der
Schwellenzahl von Seiten zugeordnet sind.

6. Verfahren nach einem der vorstehenden Ansprüche,
das weiter den folgenden Schritt umfasst:
Abbrechen des Datenflusses, wenn bestimmt wird,
dass keine zusätzlichen Daten zum Drucken verfüg-
bar sind.

Revendications

1. Procédé pour un traitement de données générées
par un logiciel d’application (60A) résidant sur un
ordinateur (60), les données étant indicatives de pa-
ges de matière de contenu d’article de courrier (14)
pour impression, et pour une impression des pages
à utiliser dans un dispositif d’insertion d’article de
courrier (10) ayant une imprimante intégrée (12), le
procédé comprenant les étapes suivantes :

un rendu des données dans un langage de com-
mande d’impression compatible avec l’impri-
mante intégrée (12) ;
une transmission de données du logiciel d’ap-
plication (60A) à un processeur d’impression
(44) suivant des chemins d’écriture (TPW) et de
lecture (TPR) ;
une activation d’un des chemins d’écriture
(TPW) et de lecture (TPR) de manière à ce qu’un
des chemins soit actif alors que l’autre des che-
mins est inactif ; et
une impression des données pour générer les
pages de matière de contenu (14) ;
dans lequel l’étape de transmission de données
inclut les étapes suivantes :

une écriture de données suivant le chemin
d’écriture (TPW) du logiciel d’application
(60A) à un fichier d’impression différée (72)
via un gestionnaire d’impression différée
(70) interposé entre le logiciel d’application
(60A) et le fichier d’impression différée
(72) ; et
une lecture de données suivant le chemin
de lecture (TPR) du fichier d’impression dif-
férée (72) au processeur d’impression (44) ;
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et dans lequel l’étape d’activation d’un des
chemins d’écriture (TPW) et de lecture
(TPR) comprend par alternance une activa-
tion de chacun des chemins d’écriture
(TPW) et de lecture (TPR) pour éliminer un
accès synchrone au même emplacement
de données à l’intérieur du fichier d’impres-
sion différée par le logiciel d’applica-
tion/gestionnaire d’impression différée sui-
vant le chemin d’écriture et le processeur
d’impression suivant le chemin de lecture.

2. Procédé selon la revendication 1, dans lequel l’ordi-
nateur (60) inclut un système d’exploitation (60S)
adapté pour surveiller et commander le flux de don-
nées du logiciel d’application (60A) à l’imprimante
(12) et dans lequel l’étape d’activation d’un des che-
mins d’écriture (TPW) et de lecture (TPR) inclut les
étapes suivantes :

une interruption du flux de données provenant
du logiciel d’application (60A) suite à la trans-
mission de données associées à un nombre
seuil de pages.

3. Procédé selon la revendication 2, dans lequel le
nombre seuil de pages est dans une plage entre en-
viron dix et environ trente pages.

4. Procédé selon la revendication 2 ou la revendication
3, dans lequel l’étape d’interruption du flux de don-
nées inclut les étapes suivantes :

une délivrance d’un signal de commande au lo-
giciel d’application (60A) pour arrêter le flux de
données ;
une détermination que des pages additionnelles
de données résident ou non dans le fichier d’im-
pression différée (72) pour impression ;
une détermination que les pages additionnelles
de données sont au moins égales aux données
associées au nombre seuil de pages ;
une délivrance d’un signal de commande au lo-
giciel d’application (60A) pour poursuivre le flux
de données, et
une transmission des données pour le nombre
seuil de pages à un gestionnaire d’impression
(66) pour rendre les données.

5. Procédé selon la revendication 2, la revendication 3
ou la revendication 4, comprenant en outre l’étape
suivante :
une transmission d’un reste de données quand il est
déterminé que le reste est moins que les données
associées au nombre seuil de pages.

6. Procédé selon une quelconque revendication pré-
cédente, comprenant en outre l’étape suivante :

une cessation du flux de données quand il est dé-
terminé qu’aucune donnée additionnelle n’est dis-
ponible pour impression.
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