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(57) Abstract

An automatic collating apparatus is provided whereby a primary document and selected secondary documents are collated
and inserted into a mailing envelope (39). Preferably, the mailing envelope is preprinted with the name and address of the reci-
pient as shown on the primary document. Each primary document bears a recipient name and mailing address and also a secon-
dary document selecting character code. In operation, the character code on each primary document is imaged and interpreted by
an optical character recognition means (26), and control signals are then generated which are used to direct a control computer
(27) in regulating respective on or off operations for each one of a series of collating stations (28) which can individually combine
a different respective secondary document with a primary document passing thereby. The collating apparatus (28) can optionally
be equipped with (a) optical character recognition means (26) to verify correct association of a particular primary document with
a particular secondary document, and (b) optical character recognition means (26) to sort envelopes.
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'SELECTIVE COLLATING AND INSERTING APPARATUS

Field of the Invention

This invention relates to an improved automatic
document selective collation and envelope inserting
apparatus utilizing optical character recognition means.

Backaround of the Invention
Various automatic document selective collation and

envelope inserting apparatus are known to the prior art.
Such an apparatuses can include an optical sensor

.subassembly that detects a collation code which is imprinted

in a name and address field appearing on each of a plurality
of serially advanced primary documents, such as, for
example, a form letter which has been previously imprinted
with the name, address and collation code of an intended
recipient.

The collation code, which in the prior art is
typically in the form of a mark sense code or a bar code,
incorporates machine readable instructions. After optical
sensor detection and conversion into electric signals, those
instructions direct the selective collation subassembly to
associate preselected secondary documents within a preset
plurality of secondary documents stored in the selective
collator subassembly with each individual primary document.
Each so resulting document bundle is then inserted into a
mailing envelope that has a window therein through which the
name and address of the recipient as shown in the field of
the primary document are readable. Usually such an
apparatus is also equipped with a cooperatlng document
folding subassembly that is located, for example, before the
collation subassembly and after a primary document reading
station. '
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Recipients of mail which has been so processed
often object to the presence of a collation code in
association with their name and address. In fact,
recipients of such mail are believed to often regard the
presence of a collation code in association with their name
and address when seen through an envelope window as evidence
that the contents of the envelope constitute mass mailing
advertising material which can be discarded without review.
From the standpoint of, for example, financial institutions
which make periodic reports to customers, stockholders and
employees, this is an undesirable result.

In addition, the use of windowed envelopes is -
presently commonplace for the mailing of financial
statements and the like. Confidential information, such as
the account number, balance, etc., may be unw1tt1ngly
revealed by minor displacement of the document set within
the envelope. That information would be more secure if
mailed in a non-windowed envelope.

There is a need for an automatic document
selective collation and envelope inserting apparatus which
does not require the use of a (non-human) machine rea&able
collation code in association with the name and address of
the recipient. The present invention is directed to this
need. -

Brief Summary of the Invention

This invention provides an improved automatic
document selective collation and envelope inserting
apparatus wherein optical character recognition (OCR) means
is employed to image and interpret coded collation
information pre-imprinted in the name and address field
appearing on each one of a plurality of continuously moving

&
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primary documents being sequentially processed by the
apparatus.

The OCR subassembly means includes video camera
means, strobe lighting means, interpreting and
identification means, synchronizing means and 7
interconnecting means. This subassembly is functionally
associated with one station of a multistation contlnuously
operating selective collation and envelope 1nsert1ng
apparatus and provides control signals for the apparatus
control computer. Advantageously, the present invention
employs a relatively simple OCR means such as ‘is already
known to the prior art to read and decode an alphanumeric
character code or the like containing collating
instructions and, optionally, other instructions.

Advantageously, such functional association of the
OCR subassembly is achieved without elaborate restructuring
or modifying of prior art selective collation apparatus.
Indeed, the apparatus of this invention can employ a
computer controller that is responsive to command signals
that are infact thereinto from an OCR device as taught
herein. Depending upon the structure and the programming,
this computer controller may sometimes be the same computer
controller that was previously used in the prior art and
that was responsive to the prior art mark seﬁée or bar code
type codes.

One advantage of the present invention is that no
bar code or mark sense code is required to be in association
with the recipient name and address in the address field of
each primary document. Instead, an alphanumeric character
code can be used in association with recipient name and
address information. Such an alphanumeric code is believed
to satisfy the desire of recipients for their mail to be
free from an associated code that is not human readable.
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In a preferred embodiment, the OCR subassembly
with its incorporated OCR device that is employed in the
present invention is used in functional combination with a
selective collating and inserting subassembly apparatus
which collates selected secondary documents of a series with
each primary document using only a code comprised of human
readable characters, such as one comprised of alphanumeric
characters, which code is imprinted together with the name
and address of the recipient in a field area appearing on
each respective primary document.

The selective collation and envelope inserting
apparatus of this invention employs a primary document read
station that is located before the collating subassembly
apparatus. At the read station, the character code is read,
decoded, and input as an instruction or command signal by
the OCR subassembly into the apparatus control computer (or
computer controller). The decoded information or command
signal constitutes secondary document selective collation
instructions for the individual primary document on which
such character code appears.

Another advantage of the present invention fs that
a human readable character code that is also readable by the
OCR subassembly is employable. Such a code is believed to
be generally preferred by users of selective cdllation and
envelope inserting apparatus. The reason is that such a
character code provides for greater ease in achieving
accuracy verification by a human collator operator. Thus,
in the case of a bar code, for example, a human operator is
never absolutely certain by mere visual inspection of a
particular bar code that it is correct for a particular
document.

The present invention can be practiced with
windowed or windowless envelopes. When practiced with
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windowless envelopes that are imprinted with name, address
and character code, envelope imprinting can be variously
accomplished. It is pPresently preferred, however, to print
preliminarily and simultaneously the recipient name, address
and code information on each of a primary document and a
windowless envelope. Thus, preliminary imprinting is
accomplished simultaneously on each of the primary document
and the envelope. The resulting order of arrangement of
each primary document in a primary document stack or roll
then exactly matches the order of arrangement of each
envelope in the envelope stack. The respective ordered
stacks are then each loaded into their respective food
stations in the selective collation and envelope inserting
apparatus.

After envelope inserting, the resulting envelopes
are preferably automatically sealed. Optionally but
preferably, the resulting stuffed and sealed envelopes are
also sorted by the collation apparatus at a subsequent sort
station according to sorting instructions. The sorting
instructions (for example, a zip code or an equlvalent
postal code if a foreign mailing or ‘address systen is
involved) are conveniently incorporated into the character
code. Such an envelope sorting feature is conveniently
accomplished by associating a second video camera means with
the OCR means and locating the second camera means at the
sort station.

Optionally but preferably, the apparatus of this
invention is further adapted to perform a check to make sure
that the primary document of each document bundle
corresponds with the preimprinted envelope into which it is
being inserted as regards recipient name and address
information. This checking is accomplished using a
comparison system that functions using an OCR means and the
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character code associated with the recipient name and
address. Such an OCR based comparison system can employ a
video camera means that is located at appropriate check
station means. If any difference is observed between the

5 character code of the primary document of each doctmment
bundle and the character code of the preprinted envelope
into which that document bundles being inserted, then
programmed corrective action is taken. '

In the present apparatus, OCR means is preferably

10 employed which is relatively simple, requires a relatively
short time for image making, processing and conversion of
digital input into decoded output or command signals, is
compatible with existing continuously operating collating
systems, and is reliable.

15 Other and further objects, aims, features,
advantages, purposes, arrangements, embodiments, and the
like will be apparent to those skilled in the art from the
following description taken with the accompanying drawings
and the appended claims.

20

Brief Description of the Drawings
In the drawings:
Fig. 1 is a simplified block diagrammatic view of
one embodiment of an apparatus of this invention wherein
25 each one of a plurality of primary documents is continuously
serially fed, address-field imaged by an OCR subassembly,
folded, selectively collated with secondary documents, and
envelope inserted;
Fig. 2 is a diagrammatic view illustrating
30 structural details of one embodiment of a primary document
"read" station suitable for use in the apparatus embodiment
of Fig. 1;
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Fig. 3 is a view similar to Fig. 2 but showing an
alternative embodiment of a suitable primary document "read"
station for use in the apparatus embodiment of Fig. 1;

Fig. 4 is a simplified flow diagram illustrating

5 software functions for controlling operation of the OCR
subassembly used in the Fig. 1 apparatus;

Fig. 5 is a simplified flow diagram illustrating
software functions for controlling operation of the
apparatus shown in Fig. 1 using output signals from the OCR

10 subassembly that are fed to the control computer in the
apparatus of Fig. 1;

Fig. 6 is a simplified fragmentaryrblock
diagrammatic view of an embodiment of the apparatus of Fig.
1 which has been optionally but preferably further provided

15 with an OCR means for verification of the identity of the
individual recipient name, address and character code as
shown on each primary document with the corresponding
information shown on a preprinted windowless envelope that
is being associated with the primary document;

20 Fig. 7 is a simplified block diagrammatic view of
an embodiment of the apparatus of Fig. 1 which has been
optionally but preferably further provided with an OCR
means for carrying out sorting of stuffed and preferably
sealed envelopes; -

25 Fig. 8 is a simplified diagram of apparatus
suitable for preliminary imprinting in a concurrent manner
both primary documents and windowless envelopes with
identical recipient name, address and character code
information;

30 Fig. 9 is a simplified view of an envelope sorting
device adapted for use in the practice of the present
invention; and
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Figs. 10A.1, 10A.2 and 10B illustrates principle
portions of a flow diagram of one embodiment of software for
controlling operation of the OCR subassembly and the control
computer used in the Fig. 1 apparatus.

Detailed Description
(a) Basic Operation

Referring to the drawings, Fig. 1 shows in block
diagrammatic form an embodiment of an OCR~equipped automatic
document selective collation and envelope inserting
apparatus 21 of this invention.

The apparatus 21 performs in a single operational
step sequence or operating cycle sequential functions with
(a) a primary document; (b) one or more secondary documents
and (c) an envelope. Each individual primary document, such
as, for example, a one-page form letter or the like, is
preliminarily individually imprinted within a predetermined
address field that is located at a predetermined position on
each individual respective such primary document of a
pPlurality thereof with (a) the intended recipient's name,

(b) that recipient's address, and (c) a character code that
is preferably comprised of human readable characters, such
as alphanumeric characters or the like. This code is
readable by an associated OCR subassembly 25 éﬁd this code
incorporates or is representative of instructions
identifying which individual members of a group of secondary
documents are to be combined with each primary document.
Each individual primary document (not shown) is serially
advanced as a workpiece by conveyor means (not shown in Fig.
1 but see Fig. 2) through the apparatus 21 in a sequential,

SUBSTITUTE SHEET

)
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continuous, non-stop manner. As it advances, each primary
document passes through a series of stationary stations.
Each station constitutes a separate location at which a work
function of apparatus 21 is executed by one or more
subassemblies upon that primary document. ’

The transport speed of each primary document
through apparatus 21 can be varied, but typically is such
that about 1,000 to about 10,000 primary documents per
operating hour are processed. For such throughput rates,
the total residence time or processing time for each primary
document in apparatus 21 is typically in the range of about
3.6 to about 0.35 seconds. For such residence times,
typical transport speeds for a primary document sheet member
are in the range of about 6.05 to about 8.05 feet per
second. During such residence times, all processing is
carried out on each primary document. In such processing, a
primary document is first selectively collated with one or
more secondary documents to form a document bundle, and then
the document bundle is inserted into an envelope and
optionally sealed. Suitable automatic selective collation
apparatus with such operating characteristics is known to
the prior art. It is presently preferred to employ in the
practice of this invention automatic selective collation
apparatus which is available commercially from Inscerco Mfg.
Inc. of Crestwood, IL under the trademark "Mailcrafters".

At primary document storage and feeding station
22, a primary document (not shown in Fig. 1, but see Fig. 2)
at one end of a primary document stack or roll (not shown)
is separated and advanced by a sheet feeder or the like (not
shown) to a read station 23. The feeding station 22 can
either accommodate primary documents in a roll form from
which individual primary documents are separated by a
cutting blade associated therewith (conventional, not
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detailed), or in a stack form comprised of individual
primary documents which are fed sequentially by a sheet
feeder (conventional, not shown). In read station 23, the
character code that is imprinted in a name and address field
63 of each primary document is imaged by a video camera 43
(as described below). Video camera 43 is part of the OCR
subassembly or system 25 which includes an optical character
recognition (OCR) device 26.

The character code on each primary document that
is thus imaged by camera 43 is typically imprinted in line
form in adjacent relationship to the recipient name and
address information in the name and address field (typically
above or below) in the same corresponding position on each
primary document. This code incorporates and represents
specific identifying data regarding the preselected identity
of particular secondary documents that are to be combined
(i.e., collated) with each primary document as it passes
through collator 28.

The thus formed image of the character code
existing on each primary document as made by camera 43 is
conveyed into optical character recognition device 26
wherein (as described below) the so imaged code is decoded
and converted into output electrical control (i.e. command)
signals that are representative of secondary document
selective collating information for each primary document.
Such control signals are fed from device 26 to a control
computer 27 and used by (i.e., interpreted by) control
computer 27 to operate selectively the collator 28 as the
originating primary document passes therethrough. In
collator 28, selected secondary documents among a
predetermined plurality thereof are combined with the
primary document to produce a document bundle (not shown).
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Each resulting document bundle comprised of a
primary document and associated one or more selected
secondary documents that have thus been collated therewith
then advances from collator 28 to an envelope inserting
station 39. 1In station 39, each succeeding document bundle
is inserted into a separate envelope (not shown) that is
sequentially fed thereto, and the resulting “stu:fed"
envelope is then preferably sealed in station 39f(for
example, as the stuffed envelope leaves station 39).
Windowed or windowless envelopes can be used. Preferably,
each envelope is windowless and is preprinted with the -
recipient name, and address and character code exactly as
such information appears on the primary document of the
document bundle that is inserted thereinto (as is
exemplarily described and illustrated herein).

Conveniently and preferably, a primary document
folding station 29 (conventional, not detailed) is provided

‘in apparatus 21 between read station 23 and collator 28.

(b) The OCR Subassembly

In OCR subassembly 25, various image forming
arrangements such as known to the prior art can be utilized
in combination with the OCR device 26 to achieve character
code imaging at read station 23. 1In one preferred
arrangement, as shown in Figs. 1 and 2, the imdging is
accomplished in station 23 by advancing each primary
document 61 (here illustratively a single sheet) on a
conveyor 62 through a normally dark imaging chamber or
region 51 which accommodates successive passage of the
continuously moving individual primary documents 61
therethrough. The video camera 43 is positioned in chamber
51 so as to image a predetermined field area 52 in chamber
51.
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During operation of apparatus 21, the camera 43 is
continuously maintained in an active "camera-ready" state
able to accomplish imaging. Since the Chamber 51 is
normally dark (i.e., the light level therein is normally
below the minimum level at which camera 43 ig able to form
a distinct image), most of the time during the normal
conditions of operation of apparatus 21, no actual imaging
by camera 43 occurs. :

However, at the exact predetermined time when a
particular advancing primary document 61 has been
transported to the location shown in chamber 51 where the
imprinted address field 63 of each document 61 is aligned
and preferably centered within the field area 52 (see, for
example, Fig. 1), a strobe light 53 is turned on (or
activated) so that the So aligned primary document 61 in
field area 52 is momentarily illuminategd by strobe light 53.
The illumination is timed to occur only for a brief interval
of time. The strobe light during its activation has a
frequency and an intensity that are sufficient to permit the
Camera 43 to form and produce an image of the individual
primary document character code appearing within the field
63 of each prime document 61 that then resides in the field
area 52. The activation time is typically only a fraction
of a second in time. For operational tolerance reasons,
field area 52 is preferably larger than field area 63.

The "on" or illumination time interval of the
strobe light 53 is short enough so that each primary
document address field 63 does not appear to the camera 43
to be appreciably moving during this time interval.

Conventional, commercially available video imaging
cameras can be employed as video camera 43 in combination
with the strobe light 53. a pPresent preference is to employ
with strobe light 53 a video Camera that is available

.
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commercially under the trade designation "Pulnix" from the
Pulnix Company of the United States.

In operating effect, the strobe light 53 functions
similarly to a shutter for the camera 43. A strobe light
with suitable "on" time illumination capability and light
emission characteristics is available commercially from
various manufacturers, such as that identified by the trade
name "MUS-2200" from the EG&G Electro-Optical Company which
strobe light is presently preferred. Such a strobe light is
functionally preferably associated with a fiber optic cable,
and such a cable is terminally associated with a light
emitting structure adapted to illuminate the area of an
address field on a primary document. A Presently preferred
such light emitting structure is a ring (universal) form,
such as the ring available as Model MVS-8 from the same
company. With such equipment, a light output pulse of less
than about 25 microseconds pulse width at all energy setting
is achieved at 1/3 of peak energy.

To synchronize the operation of the strobe light
53 with a primary document 61, both as regards to its
position on conveyor 62 and as regards the position of its
address field 63 within the field area of chamber 51, any
convenient means can be employed, including photodetection,
microswitch actuation, gamma ray interruptioh;*énd the like.
One present preference is to employ in association with
chamber 51 a fiber optic photoelectric sensor or scanner,
such as, for example, a Model FS-17 sensor that is available
from the Keyence Corporation of Osaka, Japan.

However, since longitudinal spacings of successive
single sheet primary documents 61 on conveyor 62 are
substantially constant, one can employ an electrically timed
interval between successive strobe light "on" intervals.
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For example, in the arrangement shown in Fig. 2,
the direction of travel of conveyor 62 is shown by the
arrow. To control stroke light 53 actuation, a photon beam
emitting device 93 such as a conventional infrared, ultra
violet light, or visible light beam-emitting structure, is
provided, and a photon sensing device 94 that is sensitive
to photon emission of the frequency emitted from device 93
is employed. Spacing between successive primary documents
61 on conveyor 62 is substantially equal. 1In the spacing
region between successive documents 61, no reflection from
the surface of conveyor 62 occurs that is sufficient to
activate sensing device 94, but when the leading edge of a
document 61 intercepts a beam from device 93, sufficient
reflection occurs and is sensed by sensing device 94,
thereby activating such. This activation triggers the
functioning of a time delay circuit. When the delay time
has expired, the address field 63 of the lead document 61
has moved into alignment with the field area 52 of read
station 23, and, at this point, the strobe light 53 is
"fired" or activated form imaging the address field 63.

Camera 43, during the time interval when strobe
light 53 is "on" and emitting light as above indicated,
images the character code on each primary document 61. This
image for each primary document is temporariiy'stored (i.e.,
recorded) in a storage unit (not shown but conventional) and
then the stored image is scanned and read as a raster
producing an analog signal output. Thereafter, the stored
image is erased from the storage unit so that the storage
unit is available for use again in recording a succeeding
image of the address field 63 of a subsequent primary
document 61. The image "picture" produced during each
exposure can have various sizes, but preferably the size
thereof is standardized for all documents in a given series.
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A present preference is to employ a picture size that is in
the range of about 570 by about 450 pixels.

The analog raster signal is converted to a digital
signal, and the resulting digital signals are fed to the OCR
device 26. In OCR device 26, the digital signals are
conveniently and preferably processed with pattern
recognition algorithms which identify or recognize the
particular character code. Various pattern recoénition
algorithms are known to prior art and are believed to be
generally suitable and adaptable for use in the practice of
this invention. It is presently preferred to employ the
pattern recognition algorithms that are available
commercially from Intelledex Incorporated of Corwallis,
Oregon in association with OCR equipment sold by this
concern.

In another image forming arrangement (not shown),
imaging of each address field 61 is accomplished using as
the video camera 43 one which produces a digital output
signal directly, such as a video camera that is available
from the Panasonic Company, and such a digital output can be
fed directly to the control computer 27.

Another embodiment of an imaging and timing
arrangement is shown in Fig. 3. Here, common structural
components in the Fig. 2 arrangement are simiiarly numbered
but with the addition of prime marks thereto for purposes of
separate identification. Direction of movement of conveyor
62' is shown by the arrow. Spacing between successive
primary documents 61 on conveyor 62' is substantially equal.
As a primary document 61 is discharged by guidance fingers
97 from a sheet feeder 96 or the like onto conveyor 62', a
microswitch 98 is tripped (i.e., closed) as one of the
fingers 97 is in its fully extended configuration. The
distance between successive documents 61 is correlated with
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the position of full extension of such one finger 97 so that
when such finger 97 is fully extended, the preceding
document 61 has traveled on conveyor 62 to the position
where its address field is in field area 52' of camera 43°'.
Closing of microswitch 98 is sensed by a control device 99
in OCR subassembly system 25 which immediately activates the
strobe light 53', thereby initiating imaging. Control
device 99 can comprises relay or the like. :

The character code used in the address field of a
set of primary documents can comprise various numbers of
alphanumeric characters; for example, the number of
characters in a given character code can range from 1 to
about 20 inclusive. Each character in a given code is
representative of numerical information. All primary
documents in any one collating operation preferably use the
same number of characters in the imprinted code, but each
primary document can carry, for example, a different
character or character arrangement or a different
combination of characters for purposes of achieving various
predetermined collating instructions in the character code.

In the presently preferred practice, and fof
illustration, the character code for identifying each
document of a series is preferably comprised of four
characters and each individual character preferably
represents a hexadecimal (16 digit) number. From the
numbers identified by the OCR device 26 using the read and
recognized character code of each primary document, the
collation instructions for each respective primary document
are identified by OCR device 26.

The collation instructions thus determined are
output preferably as a binary signal set (or command signal)
for each primary document from the OCR device 26, and each
signal set so output is input into the control computer 27.

L3

A
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When using, for example, the pattern recognition algorithms
of Intelledex, one preferably employs an OCR recognition
device which is available commercially from Intelledex, such
as is sold by this concern under the trade designation
"386-P". Other known optical character recognition systems
are also believed to be useful.

The total time required for the OCR subassembly
25 to image on address field 63 and then to procéss that
image to the point where a binary signal output code is fed
from OCR device 26 to control computer 27 is usually and
preferably less than about a few hundred milliseconds. More
preferably, this time period can be in the range of about
150 to about 300 microseconds. Preferably, a camera 43 has
an image resolution capability of at least about 300 dots
per inch and a frame scan time of less than about 30
milliseconds. Character recognition speeds of at least
about 1000 characters per second are presently preferred.
Thus, command signals are generated and input into the
control computer 27 before each individual primary document
that has been so imaged reaches the collator 28.

In actual fact, the character recognition sﬁeed of
OCR device 26 is independent of the camera 43 capture time.
However, in terms of overall systenm throughput, it is
important that the camera 43 frame capture time be short, as
throughput is a function of such variables as paper
positioning time, camera imaging time, camera frame time,
character recognition time and decision process time. At a
document input (feeder) speed of, for example, about 10,000
primary document sheets per hour, there is achieved a time
for complete character code recognition that is believed to
be about 400 milliseconds per sheet.

The OCR subassembly 25 is software controlled.
Various software programs can be used. 1In Fig. 4, a
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simplified software diagram is shown for the controlled
operation of OCR subsystem 25, and in Figs. 102.1, 10A.2 and
10B a flow diagram of one embodiment of a software program
for controlling operation of the OCR subassembly 25 is
shown. Since Figs. 4 and 10A.1/10A.2/10B are believed to be
self explanatory to one of ordinary skill in the art, no
detailed description thereof is given herein.

With conveyor 62 continuously operating, the
feeding station 22 is actuated, so that individual primary
documents, here illustratively separate sheets 61, are
sequentially fed forwardly on conveyor 62 from station 22.
As each primary document 61 arrives at read station 23 and
reaches the location where the address field 63 thereof is
aligned with field area 52, strobe light 53 is actuated and
camera 43 images address field 63 and the character code
appearing therein. The imaged character code is recorded,
read as a raster pattern to produce an analog output signal,
and this signal is converted into a digital signal output
which is fed to the OCR device 26. In OCR device 26, these
signals are interpreted and converted to control or command
signals representing the predetermined secondary document
collation information for that individual primary document.
These command signals are fed to control computer 27 which
uses these signals to control secondary document selection
and collation in the operating collator 28 for combining
secondary document(s) with the primary document as it passes
through the collator subassembly 28.

(c) The Collator Subassembly

From the command signals input into the control
computer 27 from OCR device 26, the control computer 27
produces control signals directing which individual ones of
a predetermined group of collating stations, such as
stations 32 through 37 of collator 28, are to be
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individually activated so as to discharge, responsively to
such control signals, a respective secondary document stored
in a stack or the like at each such individual station 32
through 37 into an adjacent association with each particular
primary document as that primary document passes éach one of
such station 32 through 37. A plurality of each of the
respective secondary documents is preliminarily Jdoaded as an
individual stack into an assigned station in thé selective
collator 28. '

The control electrical signals thus output from
control computer 27 can typically comprise a aigital serial
signal set for each primary document. This signal set is
conveniently temporarily held by the control computer 27
until each primary document whose code information was read
in station 23 has suitably advanced to the selective
collator 28.

After being so imaged in the reading station 23,
each primary document advances to the next following
station. 1In apparatus 21, this next station is preferably a
folding station 29. Upon arrival in folding station 29,
each primary document is folded in a predetermined maﬁner.
For example, a letter sheet can be conventionally folded
into three portions with two horizontal fold lines, such
that the opposite end portions of the thus beded letter
sheet overlap in a conventional format.

As those skilled in the art will appreciate, the
folding station 29 optionally can be eliminated, but is
presently preferred. Alternatively, if desired, a folding
station (not shown), can be located beyond the selective
collator 28 so that all documents of a given bundle
comprised of a primary document and selected collated
secondary documents are conveniently folded together.
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From folding station 29, if employed, a primary
document so imaged advances into the first collating station
32 of the selective collator 28. Collator 28 is here
illustratively provided with a sequential series of six
collating stations 32 through 37, as indicated above. As a
primary document is continuously advanced through these
stations, the control computer 27 is conveniently programmed
so that, for illustration, a first collating command signal
of the signal set for that primary document is forwarded
either directly or indirectly (as further described below)
to the selective collator 28 and to the first collating
station 32 therein. Each command signal of such a set is
either a "go" (i.e., collate) or "no go" (i.e., no collate)
signal.

A "no go" signal received at first collating
station 32 means that no copy of a particular secondary
document plurality that is stored for collation in the first
collating station 32 is selected for placement with the
primary document residing in the first collating station 32.
A "go" signal received at first collating station 32 means
that one copy of the secondary document plurality that is
stored for collation in the first collating station 32 is
placed with the primary document residing in the first
collating station 32. v

The primary document, and, if commanded, a thus
associated secondary document, advance from the station 32
to the second collating station 33 of the selective collator
28, and another signal of the signal set for that primary
document (which signal is either "go" or "no go") is
received at second collating station 33. Depending upon the
nature of the second signal of the signal set, as indicated
above for the first collating station 32, the second station
33 either does or does not combine with the primary document

¥
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in the second station 32 a copy of the particular secondary
document plurality that is stored in second collating
station 33.

Next, the primary document in second station 33
together with any secondary documents that have been thus
combined therewith advance to a third collating station 34
in the selective computer controller 28. Another (third)
control signal of the signal set for that primary document
(either a "go" or "no go" signal) is used to control whether
or not a copy of a third particular secondary document
plurality that is stored in third collating station 34 is
combined with the primary document.

This process is successively repeated at each of
the fourth collating station 35, the fifth collating station
36 and the sixth collating station 37. Of course, a
selective collator could have more or less than six
stations, if desired. An unused station in any actual
collating operation (that is, a collating station charged
with no particular secondary document plurality) can merely
be given a "no go" signal for each primary document passing
therethrough. Conveniently and preferably, if the priﬁary
document is folded before entering the selective collator
28, then each of the secondary documents is conveniently and
preferably pre-sized to form a document bundle or set that
will fit subsequently into the desired mailing envelope.
Thus, the secondary documents of each secondary document
plurality can each be preliminarily folded before being
loaded into selective collator 28.

From the sixth collating station 37, a final
resulting document packet or bundle (not shown) as thus
assembled by selective collator 28 is forwarded. The bundle
which consists of primary and selected secondary documents
passes into envelope inserting station 39. As each document
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bundle is charged into station 39, an envelope (not shown)
is timed to arrive from an envelope feeder 40. Windowed or
windowless envelopes can be used. Preferably, windowless
envelopes are used, and preferably such have each been
serially preprinted with'the name and address of the
recipient. The recipient arrangement order of these
preprinted envelopes is such that it exactly corresponds
with the order of recipients appearing in the respective
primary documents being serially processed by the selection
collator 28. 1In station 39, each document packet is
inserted by inserter fingers or the like (conventional, not
shown) into each envelope. The filled envelope is then
preferably sealed in station 39 and is discharged from the
inserting station 39, thereby completing one complete basic
operational cycle of the apparatus 21 for one primary
document.

The subassembly apparatus employed at each one of
the foregoing operating stations of apparatus 21, except at
reading station 23, is conventional and known to the prior
art. For example, and as indicated above, suitable such
apparatus is utilized in commercially available automatic
selective collation and envelope inserting apparatus which
is made and sold by the Mailcrafters division_of Inscerco
Mfg. Inc. of Crestwood, Illinois, the assignee “of the
present patent application.

The control computer 27 for the collator 28 is
preferably conventional in structure and employs a
commercially available microprocessor. The computer 27 is
software controlled. 1In Fig. 5., a simplified software
diagram is shown for the controlled operation of computer 27
and collator 28, and in Figs. 10A.1/10A.2/10B a flow diagram
of one embodiment of a software program for controlling
operation of collator 28 and computer 27 is shown. Since
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Figs. 5 and 10A.1, 10A.2 and 10B are believed to be self
explanatory to one of or dinary skill in the art, no
detailed description thereof is given herein.

The interfacial interconnection between control
computer 27 and OCR device 26 is conveniently accomélished
by data lines (single bit signal lines) and a serial port.

The produced character command signal data thus
output from device 26 into the control computer 27 is
preferably in the form of a signal set which is directly
usable by the control computer 27 to control subsequent ..
actions of the selective collator 28 in selectively
collating particular secondary documents with each primary
document. These command signals are used by computer 27 for
producing control signals for controlling the operation of
the collating stations 32, 33, 34, 35, 36 and 37. Computer
27 can use and process these command signals in various
ways. For example, computer 27 can have a port C with an 8-
bit digital output channel. Multiplexed binary digital
control signals output from port C are fed to a
demultiplexer 31 which functions to decode the multiplexed
binary digital control signals received by it. The decoded
signals are then relayed as individual control signals to
each of the collating stations 32-37 for operating purposes.

Operator access to control computer 27 and to OCR
device 26 is achieved for input, access, control and status
information purposes by means of the interconnecting
keyboard 48 and monitor 49 through appropriate convenient
preferably conventional interfaces (not shown).

(d) Options and Preferences

Preferably and conveniently, in one optional
feature, the name and address of each recipient together
also with the character code for that recipient are
preliminarily simultaneously imprinted on each of a primary

SUBSTITUTE SHEET
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document and a windowless envelope. Such simultaneous
imprinting is conveniently accomplished using conventional
apparatus. For one example, as shown in Fig. 8, one can
simultaneously operate two automatic feed/print/stack -

5 devices 48 and 49 using the same recipient data base and a
single word processing software system that is loaded into a
single so-called personal computer (PC) 50 or the like. One
such device processes windowless envelopes, and the other
device processes primary documents. Suitable

10 feed/print/stack devices are available commercially, or can
be assembled from conventional components, as available from
various manufacturers, such as IBM and the like.

The imprinted stack of primary documents is then
Charged to, and temporarily stored in, the primary document

15 feed station 22, and the imprinted stack of envelopes, in
which the individual envelopes are thus arranged in exactly
the same order as that in the primary document stack, is
then charged to, and temporarily stored in, the envelope
storage and feed station 40. Then, as desired, in operation

20 of apparatus 21, after the collating, each collated document
bundle of primary and associated secondary document(s)‘is
automatically inserted into an envelope that has the
identical recipient information (name, address, character
code) imprinted thereon compared to the priméry document of

25 each bundile.

Preferably and conveniently, another optional
feature of this invention, the apparatus 21 is additionally
provided with means having the capacity to check, inspect
and verify that each individual document bundle which issues

30 from collator 28 and which is inserted into an envelope that
is preimprinted with the recipients name, address and
character code at inserting station 39 is imprinted with the
identical recipient name, address and character code as

-

my
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shown on the primary document of that individual document
bundle.
To accomplish this check, and as shown in Fig. 6,
an OCR comparison system 65 is provided. A document bundle
5 check station 66 is interposed between the last collator
station 37 of collator 28 and the envelope inserting station
39, and an envelope check station 67 is interposed between
envelope storage and feeding station 40 and the envelope
inserting station 39. The OCR comparison system 65 is
10 provided with a first video camera 68 that is located at
éheck station 66 and a second video camera 69 that is
located at check station 67. Also, each of check stations
66 and 67 is provided with a strobe light 71 and 72.
Cameras 68 and 69 are similar in structure and function to
15 camera 43 and strobe lights 71 and 72 are similar in
structure and function to strobe light 53. Check stations
66 and 67 each operate in a manner that is similar to that
in which read station 23 operates.
System 65 is in effect here illustratively shown
20 as an optional additional component of apparatus 21 into
which system 65 has been incorporated as shown in Fig.‘6.
Components of apparatus 21 which are shown in Fig. 6 are
similarly numbered as shown in Fig. 1.
When employing an OCR comparison sfstem 65, each
25 primary document is initially folded in folding station 29
after the imaging at station 23 and positioned in a document
bundle of primary and secondary documents prepared byi
collator 28 so that the primary document address field is on
an outside surface of the document bundle. As a document
30 bundle passes through check station 66, it is imaged by the
video camera 68, and as a preimprinted envelope passes
through check station 67, the pace thereof and the address
field thereon is imaged. The respective images are each
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processed in the same manner as described above for the
images produced by camera 43 at station 23, and the two
respective digital signals representative of such images are
compared to each other in an OCR device 76 of the OCR .
5 comparison system 65 using comparison algorithms. Since
only the digital signal produced by an image made at check
station 66 is compared to the digital signal produced by an
image made at check station 67, the system does not require
that each image be analyzed for its own individual content,
10 or character code meaning or instructions, by separate

4

character recognition. A conventional OCR comparison device
and conventional comparison algorithms can be and preferably
are employed.
If OCR device 76 determines from such a comparison

15 that the respective digital signals are identical, then an
output signal from OCR device 76 that is being fed to
control computer 27 remains unchanged and operation of
apparatus 21 continues normally. If, however, OCR device 76
determines from such a comparison that the respective

20 digital signals are different, then OCR device generates a
different output signal which is fed to control compuﬁer 27.
This different output signal causes computer 27 to respond
according to its program. This program preferably either
commands apparatus 21 to cease operating at once (as

25 preferred), or commands apparatus 21 to take some other
specific response, such as to command station 39 to switch
from preprinted windowless fed thereto from envelope feeder
40 to windowed envelopes that are fed to station 39 from a
stand by envelope feeder 74 (see Fig. 6). Control computer

30 27 also programmed to command envelope feeder 40 to stop
feeding envelopes and to command envelope feeder 74 to start
feeding envelopes.
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The OCR device 76 is preferably obtained
commercially. Suitable such devices and associated
comparison algorithms can be and preferably are obtained,
for example, from Intelledex Incorporated of Cornwallis

5 Oregon, such as the device available under the trade
designation "386-HR" or the like.

In another optional feature of this invention,
sorting of stuffed envelopes is accomplished. When stuffed
envelope sorting is desired of either windowless or windowed

10  envelopes, an OCR directed sort system 78 is provided one
embodiment of which is illustrated in Fig. 7. System 78 is
in effect but illustratively shown as an optional additional
component of apparatus 21 into which system 78 has been
incorporated as shown in Fig. 6. Corresponding components

15 apparatus 21 appearing in Fig. 7 are similarly numbered as
shown in Fig. 1. 1In system 78, a sort station 44 and an
inspect station 56 are placed in apparatus 21 after the
envelope inserting station 39 as shown in Fig. 7. The sort
station 44 is preceded by the inspect station 56 which is

20 provided with a video camera 46 that is functionélly
associated with an OCR subassembly 75 and OCR device 76
which are each similar in structure and operation
respectively to the OCR subassembly 25 and the OCR device
26. A strobe light 72 that is similar to strobe light 53 in

25 structure and function is also provided and is in
functional association with OCR device 76. Video camera 46
is similar to the camera 43. Also, the sort station 44 is
provided with a plurality of terminal collection bins, bin
deflector means, and bin deflector control means for

30 regulating the particular bin into which each envelope is
deposited.

In sort station 44, the stuffed envelopes (not

- shown) from inserting station 39 undergo sorting or
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separation into classes according to some predetermined or
desired organization which is included in the character
code. For example, organization according to zip code (or
similar postal code) is now preferred. In operation, the
character code appearing in the recipient name and address
field of each envelope from station 39 is imaged in a manner
similar to the manner in which camera 43 images primary
documents addressed fields and the image is similarly
processed in OCR device 76 to the manner in which processing
is carried out in OCR device 26. An output signal
representative of the character code is determined and
temporarily stored and compared to the previously stored
corresponding signal of the character code appearing in the
recipient name and address field of the immediately
preceding envelope (similarly processed). Whenever a zip
code difference is detected by such comparison, the
sequentially second or just read envelope is deflected in
sort station 44 differently by a signal that is fed from OCR
device 76 to the sort station 44. The sort station 44 is
associated with a series of bins. Thus, an envelope whose
sort code is different from a preceding envelope is caused
by sort station 44 to move into a different terminal
collection bin (not shown in Fig. 7, but see Fig. 9) from
that into which the preceding envelope was déposited.

Thus, the zip codes themselves need not be "read"
individually, and they need not be converted into specific
control signals or the like that are representative of a
given zip code. Rather, the image of one character code
that incorporates a zip code is simply compared by OCR
device 76 to the image of another preceding character code
that incorporates a zip code. When a difference is found
between the two thus compared character codes, an action
signal to accomplish a sorting or separation change for the
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envelope involved is generated by OCR device 76 and is used
to control the operation of the sort station 44. For
reasons of machine control, signals generated by OCR device
76 are preferably fed to control computer 27 which generates
control signals for, and feeds such signals to, sort station
44.

The sorting of envelopes by zip codes by apparatus
of the invention is desirable because of the associated
reductions in subsequent mail processing costs at the local
post office. The U.S. Postal Service may offer in the
future a reduced postal rate, or a rebate in postage
otherwise paid, when a single mailing involving a relatively
large number of individually addressed letters or the like
is presented to the U.S. Postal Service with the component
letters already sorted by zip code. The present system 78
enables one to accomplish zip code sorting of mail in a
relatively simple, convenient, reliable, and low cost manner
with automatic equipment.

Because of the fact that in system 78 the sorting
of envelopes is accomplished comparatively between serially
successive preprinted envelopes, it is now preferred fo have
the primary documents and envelopes not only both
preprinted as indicated above, but also to have the primary
documents and envelopes preliminarily furthef*arranged into
z2ip code groupings and still further to have only a limited
number of different zip codes involved totally in a given
operating sequence involving a plurality of preprinted
primary documents and windowless envelopes. The number of
zip codes is preferably not greater than the number of bins
that are individually associated with the chosen sort
device at sort station 44.

One embodiment of a simple sort device 80 is
illustratively shown in Fig. 9. Device 80 is functionally
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associated with the sort station 44. A present convenience
and preference is to employ from about 4 to 12 bins in sort
device 80, although larger and smaller numbers of bins can
be used. It is convenient and now preferred for zip code .
5 sorting to be carried out in a progressive manner such that,
when all envelopes of a set bearing a given zip code have
been processed, another envelope set bearing a different zip
code is succeedingly processed and fed to sort station 44,
thereby to facilitate collection, sorting and separation of
10 filled envelopes according to their respective zip codes.
Particularly when mail for delivery in a large metropolitan

L4

area is involved, such a zip code sorting system is very
effective.
Preferably, the sort device, such as device 80, is

15 capable of operating at speeds which are fully compatible
with the operational speeds that are employed in apparatus
21, as indicated above.

The sort device 80 is provided with a plurality of

collection bins 81-84 in a housing 86. Associated with

20 device 80 is a shute 87 which is pivotally mounted at a
location 88 that is in spaced, adjacent relationship to the
bins 81-84. Shute 87 has an input mouth 89 and an output
mouth 89 and an output mouth 91. Cross sectionally, shute
87 has rectangular configuration adopted fof’passage

25 longitudinally therethrough of single envelopes moving by
air support (pneumatically) using a source of flowing air
(or gas) provided in, or released internally from sort
station 44. During pivotal movements of shute 87 at
location 88 adjacent input mouth 88, the output mouth 85

30 moves through an arcuate path which enables output mouth 89
to associate with the entrance to each of the respective
bins 81-84. Thus, an envelope entering shute 87 at input
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mouth 88 can be passed therethrough past output mouth 91
into a particular one of the bins 81-84.

To provide shute 87 with pivotal deflection and
position setting means so as to align mouth 91 with a
predetermined (preselected) one mouth of bins 81-8%, one
side of shute 87 in the region of output mouth 91 is
pivotally connected to the forward end of a push rod 92.
The rearward portion of push rod 92 is functionally
associated with an actuator 93. The operation of the
actuator 93 is controlled by control signals 1nput thereto
from control computer 27.

Various structures can be employed for activator
93, as those skilled in the art will appreciate. A present
preference is to employ an electromagnetic device which
advances or retracts the push rod 93 axially to a
predetermined extent responsive to particular control
signals input thereinto from computer 87. The distance
advanced in response to specific signals is adjusted to
align the mouth 91 with a particular predetermined bin 81~
84.

In one illustrative and presently preferred l
arrangement, the sequential imaging of stuffed envelopes is
accomplished at the inspect station 56 as shown in Fig. 1
that is located between envelope inserting statlon 39 and
the sort station 44, and the video camera 46 is positioned
for envelope imaging at inspect station 56.

In the inspect station 56, the imaging is
accomplished in a manner similar to that in which imaging is
accomplished in station 23 as described above. Thus, each
stuffed envelope is advanced through a normally interiorly
darkened imaging chamber comparable to chamber 51, video
camera 46 like camera 43 is continuously maintained in a
"camera-ready" state or mode, and when each envelope becomes
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aligned with a predetermined field area comparable to areas
52, a strobe light 59 is activated to its "on" state and
camera 46 forms an image of the address field appearing on
the envelope including the character code located therein.
Synchronization of strobe light 59 operation with’ envelope
position in station 56 is achieved in the same manner as
described above for primary document position in station 23,
and the strobe light 59 can be similar in structure to
strobe light 53.

The digital signal generated from a first image of
an address field on one envelope made by camera 46 is
recorded or stored and compared by OCR device 26 to the -
digital signal generated from a second succeeding image of
an address field on a second envelope.

If no difference is found between the successive
binary signals thus compared, a no change command signal is
output from device 26 to the control computer in sort device
at station 44 and the same sort configuration in sort device
44 is maintained.

However, if a difference between successive binary
signals is found to exist by the OCR device 26, then the OCR
device 26 changes the output control signal being sent by it
to the control computer 27 in the sort device at station 44
which causes this control computer to output a position
signal to activate 93 so that shute 87 is shifted to a
different bin and the proceeding bin is closed along the
envelope travel path. Thus, control computer 27 can signal
the sorter 80 to close one gate (or one bin) and to open
énother successive gate (for another bin). Thereby, the
desired sorting of envelopes is achieved.

By increasing the length and complexity of the
character code, and also the complexity of the device 26,
the device 26 can be arranged to not only sense a difference
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between the successive binary signals of succeeding
character codes (on envelopes), but also identify the
particular character code that is associated with the second
or succeeding one of two character codes. The resulting
output signal from device 26 can then be used to instruct
the control computer on the sort device in sort station 44
as to exactly which bin of the bin plurality is to be
activated or opened before the imaged second letter reaches
such sort device from the inspect station 56.

Various modifications alterations, changes and
improvements in the invention described herein may be made
without departing from the spirit and scope thereof.
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WHAT IS CLAIMED IS:

1. Apparatus for selectively collating secondary
documents with each of a plurality of individual primary
documents, each said primary document having imprinted
thereon in a field a recipient name and address and also a
character code incorporating collation instructions for
particular members of a predetermined secondary document
group to be selectively collated therewith, said apparatus
comprising in combination:

(A) conveyor means for serially and continuously
advancing successive ones of a plurality of said primary
documents along a processing route;

(B) computer control means for controlling
operations of a plurality of work stations positioned along
said route, each work station being adapted to perform at
least one work function;

(C) a first one of said work stations including
means for sequential feeding of each of said primary
documents into said serial advancing means;

(D) a second one of said work stations including
associated optical character recognition means which
comprises:

(a) means to image saiq character code
each said primary document and to convert said
image into a digital signal output,

(b) means to recognize from said
digital signal output the secondary document
collation instructions for said so imaged primary
document, and

(c) means to deliver said so recognized
instructions as a command signal to said computer
control means; and
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(E) a succeeding plurality of successive said
work stations, each one thereof being actuatable by said
computer control means to collate with each one of said
primary documents passing thereby a different respective one
secondary document so as to produce a document burdle
consisting of a primary document and secondary documents
that are collated therewith. .

2. The apparatus of claim 1 which fﬁrther
includes, after said collating work stations, a further work
station having envelope inserting means for stuffing each
resulting said bundle into an envelope, said énvelope
inserting means being associated with envelope feeder means.

3. The apparatus of claim 2 wherein each said
envelope is windowless and is preprinted with the same
recipient name and address as imprinted on the respective
said primary document that is inserted therein.

4. The apparatus of claim 2 which further
includes, after said envelope inserting work station,
further work station means which includes sorting means for
said so stuffed envelopes and optical character recognition
means which reads the character code within the address
field appearing in association with each envelope and which
generates an electrical signal output that directs said.
sorting means to sort said envelopes accordiﬁg’to
instructions contained in said character code.

5. The apparatus of claim 2 which further
includes

(a) a document bundle check station between
said envelope inserting station and the last collating
station,

(b) an envelope check station between said
envelope feeding means and said envelope inserting station,
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(c) means for imaging at each one of said
respective check stations the character code appearing in
each address field passing through said check station and
for generating an output signal representative thereof, and -

5 (d) optical character recognition means for
comparing said output signal so generated at each said check .
station, for producing an output signal when any difference
between said so compared output signals is detected and for
delivering said output signal to said control computer

10 means.
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