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PRINTING AND POST-PROCESSING SYSTEM AND ME'IHOD OF
CONTROLLING THE SAME

BACKGROUND OF'THE INVENTION

This invention relates to a pnntmg and post-processing system and more
particularly to an ixitegrated on?ii:m printing and inserting 'system used at the
workplace and a method of controlling the same by the computer with programs.

In the daily office works, the mail sheet is usually folded and then inserted
into the envelope manually with implcasant and time consuming task. To print.a one-
page letter, assemble and fold it, insert it info an envelop and close it, takes at least
30 seconds of working time. An extra enclosure takes even longer. Printing is far
less time-consuming than the post-processing. Often, small inserter systems are not
welcome as they are not flexible enough and from their image and noise, they are
rather belong into the mail room. Big inserters fequiﬁc a ldt of space and specially
trained personnel. They only pay off with high mail throughputs. Oﬁcn, one would
like to send a mailing to the customers, but one would hesitate because of the effort
o be taken. |

So far, printers and inserters are séparately on the market and, if at all, they
are mostly used in different parts of the companies. Their purpose, however,
closely linked. An integration of these functions meets the demands of the users in a
very useful way.
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space and specially trained personnel. They only pay off with high nmail

t hroughputs. Often, one would like to send a nailing to the custoners, but

ong woul d hesitate because of the effort to be taken. So far, printers and
inserters are separately on the market and, if at all, they are nostly used

in different parts of Te8olve yarieus drawbacks andidneqnyenicnersyBwdl processarsdiave peen
L Ve ueatul vipposed. CFor stance, U8, Batent No. s AC08S istioses an Apparatus for "

| inserting a sheet into an envelope and sealing the latter with a reverse roller disposed

in an envelope-feed path connected to a hopper for stacking envelopes and a means

for inserting the sheet into the envelope where the reverse roller operates to turn over

the envelope-feed path for simplifying conveyance of the envelope with reduction of

size of the apparatus, notwithstanding the apparatus is not controlled by any

computer progxam for selectively operating the apparatus for examplie to print or not

print the sheet, to insest or not insert the sheet into the envelope and to enclose or not

enclose the enclosure and for processing various accidents or jams nor provided with

. any means for supplying enclosures under control of the computer with program.

SUMMARY OF THE INVENTION

It is, therefore, an object of the invention to provide a novel printing and
post-processing system operable and controllable by the computer with software
progran. ' _

It is another object of the invention to provide a novel printing and post-
processing system selectively operable by the computef program to print or not print
sheet, to insert or not insext the sheet into an env;elope' and to enclose or not enclose
the enclosure,

It is a further object of the invention to providé 2 nove! printing and post-
processing system which performs several different operations under the control of
the computer with software programs by only inputting commands or parameters to
the system, i.e. from simple printing for internal documentation, listings and copies,
up to manually signed, personal mailings with inserted enclosures.

It is not yet a further object of the invention to provide a novel printing and
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reverse roller disposed in an envel ope-feed path connected to a hopper for

stacki ng envel opes and a neans for inserting the sheet into the envel ope
where the reverse roller operates to turn over t he envel ope-feed path for
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training even at very low noise,

It is a still further object of the. nveation to provide a novel method of
controlling a printing and post-processing automatically operable under the control -
of the computer with software programs without 2ay help by the user.

_ The above and other objects, features and advantages of the present
invention will be apparent from the following descriptions. In accordance with the
invention, there is provided a printing and post-processing which performs
selectively several operations under the control of the computer with software
programs by previously inputting commands and patametets to the system. _

The printing and post-processing according to the invention comprises a
computer unit for instructing and controlling the system as a whole, a printer
associated through a controller unit with the computer unit for selectively printing a
sheet to be mailed, a transfer unit connected to’ the printer with 2 manual tray for
transferring the sheet to a folding position by the programmed instmcﬁons and under
actuation with a sensor, a folding wnit connected in series to the transfer unit for
folding and feeding the sheet by the programmed instructions and under actuation
with  another sensor, a conveyor unit arranged in association with the folding unit
for conveying the folded sheet with a selealvely added enc]osure 10 an insertion
position, an enclosure feedmg unit associated with the canveyor unit for selectively
supplying an enclosure to the conveyor unit for addition to the sheet by the
programmed instructions and under actuation with a further sensor, an envelope tray
unit associated with the conveyor unit for stacking a phurality of empty envelopes .
and feeding the same by piece with a means for engaging with and tuming over 2
flap of the envelope, an insertion unit arranged between the conveyer umt and the
envelope tray unit for introducing the sheet into the envelope and subsequently
transferring the enclosed envelope to a sealing position, a sealing unit associated
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of ‘not 1nsert the sheet into the

<envel ope and to enclose or not enclose the enclosure and for processing

various accidents or jans nor provided with any neans for supplying

encl osures under control of the conputer with program SUWARY OF THE
CINVENTION It is, therefore, an object, of the invention to_proyide a novel

prii nting and powithgheinsextionynitifor dampinga.gummad portion:of the Hap

by the conputer séjailgg E,%,‘Pfgr?re%iivlr}}g and s’t‘é’r?ng” b Sealed envelopes. -
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canputer with saoftwar rogram Jt is, another object of .the jnvention .t _
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The controller unit is essentially comprised of a printer controller for

controlling the printing operation of the printer, an inserter controller for controlling

control of the system.

the sheet folding, the sheet transfer, the sheet insertion into the envelope, the
envélope sealing as well as the finished envelope deposit in the receiver unit and a
host controller connected to the computer unit wherein the printer controller and the
inserter controller are intefactively cormmunicated with each other for enabling whole

The transferring unit may include a mechanism for selecti#ely transferring
the sheet to the folding unit. The mechanism for selectively transferring the sheet to

the folding umit comprises a2 manual tray for mamually stacking and automatically

! transferring the sheet to the folding unit, a coupling means connected to an output of

the printer for automatically transferring the printed sheet to the folding unit, and 2

path means with feed rollers for feeding the sheet to the folding unit, one tenminal of
which is branched into two ways with feed rollers for connecting to the manual tray
and the coupling means respectively whereas the opposite terminal thereof is
connected to a first stopper means of the folding unit for determining the holding

position of the sheet.

The folding unit provides an accumulation means communicated with a path
means of the transfer unit for receiving and accumulating one or more sheets, 2 first
automatic and programmable adjusting means movably comnected to the

accumulation means and a gnide roller means operatively associated with the
accumulation means for guiding and folding the sheet in cooperation with a second
automatic and programmable adjusting means movably connected to the guide

means.

_—

This Sheet Has Been Refilaced

WA



Elal5200oa R}t sdzbkaer t t he padreet (Pmnnaassenwellope and to encl ose
?e%cr%fﬁsd&m 1€198] EATU0IC3404t8THE o furt’ﬁér“’mf’%‘ﬁt “6f the inventtomrto— “oor

‘prOVI de a novel printing and post- processing system which perforns several
di fferent operations under the control of the conputer with software
programs by only inputting commands or parameters to the system ie. from
sinple printing for internal docunentation, |listings and copies, up to

manual |y signed, per S'Dhafoldhglmitdﬂnhurtdpem&emtseltcamtwc fioldsmodes ofa wrap $pid
-a further obj ect of the invention to provide a novel printing and
! and a Z-fold of the sheet by varying positions.of the first and second ad;ustmg means,
‘ | wherein parameters such as the type of folding (wrap fold and Z-fold) aund sheet size
g adjustment are controlled by the inserter controller with software programs.
The conveyor unit comprises a first runqing belt system with a main driving
roller, guide rollers and a belt suspended therearound and associated with to the
enclosure' supplying unit for conveying the enclosure and a second running belt
: system baving a dnvmg roller and driven guide rollers and a bek suspended
therearound and partially made into coutact with the belt of the first running belt
system for passing therethrough the folded sheet and the enclosure selectively added.

The second running belt system is provided with a hook means for

temporarily catching the enclosure for synchronizing the feeding of the folded sheet
~ and a sensor for detecting an arrival of the folded sheet to activate the hook member
for retraction.
_ The envelope tray unit includes a tray body automatically elevated by an
elevator means for superimposing therein a plurality of envelopes, a nail member
* resiliently supported by a crank arm for engaging with and turning over the flap of
the envelope and a set of feed rollers for feeding thc envelope by piece to the
insertion unit including a guide roller which is resiliently in touch with the top
envelope superimposed. - '

The envelop tray unit further includes means for detecting the sizes of the
envelope and the flap thereof superimposed on the tray body.

The insertion unit provides two feed rollers disposed symmetrically for
feeding and subsequently somewhat moving back an empty envelope' to a receiving
position of the folded sheet for insertion therein, A claw means operable to be

inserted into an opening of the envelope for guiding the folded -sheet and the
additional.t_-._nclosure into the envelope and i positioﬁing means for placing the folded
\\\
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guide rollers where the folded sheet is inserted into the envelope, a first envelope
discharge chute communicated at its one end with the envelope tray unit and having
therein an inclined path with a set of feed rollers for feeding the envelope against the
insertion rollers, a guide segment disposed in abutment with an open end of the first
envelope discharge chute and in confronting relation with the driving roller and
having a guide surface curved along a partial circle of the driving roller with a
specified clearance to provide a guide channe] between the driving roller and the
guide segment, a sheet holder disposed in the conveyor unit for suspending further
. passing of the folded sheet and holding the same in stand by before approaching to
the insertion rollers and comprised of a hook member connected at jts one end to a
crank arm conntected in tumn to a plunger driven by a solenoid by mstrucnons from
 the inserter controller, a second envelope discharge chute disposed in the down
stream against the insertion rollers for once receiving the empty envelope passed
through the insertion rollers, returning the same envelope against.the insertion rollers
for a predetermined distance to receive therein the folded sheet guided by the
insertion rollers and then discharging the envelope: inserted with the folded sheet
against the Sealing unit and piovic!ing a tilted path With confronting feed rollers, a
sensor for detecting an arrival of the empty .envel.ope in the second envelopé
discharge ciute and sending a message of arival to the inserter controller for

instructing the insertion rollers to effect a short reverse rotation by which the
envelope once received in the second envelope discharge chute is somewhat
returned against the insertion rollers for the predetermined distance to receive therein
the folded sheet and a claw arm member provided in an entrance of the second
envelope discharge chute and having a tip end adapted to be inserted into an
operating of the énve10pe just when returned for facilitating a smooth insertion of the
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gonputer unit for instructing and controlling the systemas a whole, a
printer associated through a controller unit- with the conputer unit. for
sel.ectively printing a sheet to be mailed, a transfer unit connected to the
printer with a nmanual ray for transferring the sheet to a folding position

by it he progr an‘r@dﬂﬂdﬂh_e; e sowslapeand an aligner provided in she viciaity of the sheatg
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' nsertion The sealing unit comprises a first chute communicated to an outlet of the
insertion unit for guiding an impregnated envelope therein and provided af its
delivery end a flap bending comer to tumn over the flap of the envelope, a dampiﬂg
means provided at the entrance of the first chute for wetting the gummed portion of
the flap of the envelope and including a water tank, a water impregnating segment of
foam and a water supply means disposed between the water tank and the water
impregnating segment, swingable rollers arranged in a swingable crank confronted
with the ﬂap- bending corner for receiving a closed end of the envelope and then
moving the eiwelobe somewhat outwardly, sealing roller.s di.spos'ed in the vicinity of
the swingable rollers for pressing and sealing the bent flap of the envelope, a
turnable cam means arranged in contact with the swingable crank. for swinging the
swingable rollers under the function of a spring means and a second chute to be
formed with an elongated arm member of the swingable crank for feeding the sealed
envelope into the receiver unit. _

The sealing unit provides a detection means for detection of an arrival of the

- envelope, a damping means for applying a waterto a gummed portion of the flap of
the envelope in response to the detection of amval of thc envelope, and a water level
measurement means for measuring a water leve] in a water tank and issuing a
warning of exceed over the admissible low level.

The sealing umit is composed of a first guide clmte having therein an
inclined path and provided at its inlet portion- with a movable damping means
including a support member for bearing a wet foam piece connectegi to a water
supplier and its outlet portion with a sensor sensible to receipt of the envelope in the
inclined path for sending a message to the inserter controller to instruct the dainping
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:sheet by the programed instructions and under actuation with a further
nsor an envel ope tray unit associated with the conveyor unit for

cking a plurality of enpty evelopes and feeding the same by piece with a
rreans for engaging with and turning over a flap of the envel op

i nsertion unit meansApojessionsshe wet mmamﬂurﬂ!ptﬁéhéﬂm@@twsﬁm&
unit for introducing, the sheet into the envel ope and subsequent |
transferring tmw@s@n%me%mwym@éw W%W‘E%’Xbﬁ baying a

assoc at ed crank arm for once receiving in the biased position the envelope sent through the
path of the first guide chute and then feeding in the vertical position the eavelope
against the sealing position, sealing rollers for receiving with press the envelope and
sealing the wet gummed flap to the envelope body and a cam mechanism disposed in
L _ engagement with the swing crank member to provide a swing motion thersof and
including a cam piece and a solenoid connected thereto and a second guide chute
: which is formed when the crank arm of the swing crank member is turned to the
vertical position to provide a vertical path and provided with a sensor for detecting a
passing of the sealed envelope through the vertical path to activate the receiving unit.
E . The receiver unit includes a first chamber for receiving the sealed or
unsealed envelope fed from the sealing unit, an upstanding support wall movably
arcanged in the chamber for supporting the envelope vertically in right order, a rotary
pushing member disposed in juxtaposition to the support wall for pressing the
- envelopes thereagainst, and a second chamber for storing the enclosures and
associated with feed rollers for selectively supplying the enclosures to the conveyor
unit to accompany with the folded sheet.
The rotary pushing member comprises two rotary discs arranged in the
' confronting relation, each disc providing with spaces four upstanding rod members
for progessively pressing the envelope upon rotations of the discs. |
. The receiver unit is provided with an envelope monitor means for
monitoring the volume of the envelopes stored th.er.ein. And commanding to display
an exceed over an admissible volume of the envelopes to be stacked in the receiving
unit. | _
The receiver unit and the enclosure supplying unit are slidably'
accommodated in a common casing for open and close to take the envelopes and/or
__,__,._’-—4—*——-. | 8
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abutting relation to the sealing unit for receiving and storing the seal ed
envel opes. The controller unit is essentially conprised of a printer
controller for controlling the printing operation of the printer, an
inserter controller for controlling the sheet folding, the sheet transfer,
t he sheet i nserthedaldedisheets outofithe opmejver wnitand 46 filehe entlosure supplying unit with
finished envel ope deposit in the receiver unit and a host controller
connected to t h&e@m&u@s 1@ he inserted motherenveloper er control ler and the

: Further, there is provided a printing and post-processing system comprising

| a first means for inputting data and commuands necessary to control and operate the
: system, a second means for receiving the data from the first means for identification
i and sending the commands to the system for control, a third means for receiving the
| data from the second means to control a printing operation of the printer and to
output an information including an operation state of the printer, a fourth means for
receiving the data from the second means to control the folding, transferring and
inserting operation of the sheet and also the sealing and depositing operations of the
envelope and then to output an information including operational states in respective
, steps, a fifth means contained in the first means for receiving the data from the th1rd
' and fourth means to monitor the printing operation and -output an information
including an operational status of the system, a sixth means contained in the first
means for receiving the data from the fifth means to display and a seventh means
contained in the first means for receiving the data from the sixth means to select an )
operation mode of the system for a printing mode, an inserting mode or a printing
and inserting mode and to send a selection signal to the second means. '

[

The prmtmg and post-processing system comprises a further means

associated with the third means for switching an outp;xt of the printer from a face up

* output to a face down output used for only printing or diverting’the sheet and vice
versa. ' ;

The printing and post-processing System comprises another means

associated with the fourth means for controlling operations to print or not print the

sheet, to insert .or pot insert the sheet into the envelope, to enclose or not enclose the
enclosure and to seal and not seal the flap of the envelope. |

The printing and post-processing system comprises a still further means

!__.___._.________,.,
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-mectiani smfor selectively transferring the sheet to the folding unit. The

: nechanlsn1for selectively transferring the sheet to the folding unit
conprlses a manual tray for manual ly stacking and automatically

tramsferrlng t he sheet to the folding unit, a coupling nmeans connected to

an eutput of the prlnt or a ticall transferrln t he printed she
to the fol di ng (A§PRCIalE H"‘Hﬁg f%' @ammsg%é&?ﬁlgeﬁ £ the

sheet to the foldin ur.nm‘F e]ﬁteirran nal of whlch |s branched into two ways
vmth feed rol | er'@ve * manual tray and the coupling neans

respect i vely whereas t'fﬁe %Piﬂﬁx?é %ﬁ&%{%&}&@%{cﬂ Somprises yet a further means

aated with the second meaas to select 2 manual supply of the sheet to be mailed,
means associated with the first means for commanding through the sixth means to
select the folding modes for a wrap fold mode or a Z-fold mode and to send &
seléction signal to the second means, means associated with the fourth means for
commanding an accumulation of the sheet fed from the manual sheet supply means
by counting the number of pieces accummlated therein and detecting an exceed over
: permissible number of accumuiation for wamning, means associated with the fourth
means for commanding the folding means to perform selectively the wrap fold mode
I _ or the Z-fold mode, means associated with the fourth means for commanding a feed
: ~* of the sheet to the receiver unit free of enclosure when the wrap fold mode is
selected, means associated with the fourth means for detection of the presence of
. enclosures deposited in the box, means associated with the forth means for
commandinig a conveyance of the enclosure to the insertion means for introduction
_ into the envelope together with the sheet and means associated with the fourth
rocans for sealing and transferring the envelape to the receiver unit,
| | The printing and post-processing system '2:ompn'ses a further means
associated with the third means for commanding.the ;;ﬁnter control means to input &
| desired number of the sheet to be printed, means associated with the third means for
: commanding a connection of the face up output of the printer to the folding means,
meaps associated with the first means for commanding through the sixth means to
select the folding modes for a wrap fold mode or a Z-fold mode and to send 2
selection signal to the second means, means associated with the fourth meags for _
commanding an accurnulation of the sheet fed from the printer by counting the
: . number of pieces accumulated therein and detecting an exceed over permissible

10
s Sheet Has Been Reﬂlaced

, T




conngediech degasaist Se B67 8t 6xIEN neans POFE tISPRINTERIMEE (A3 t1 for determi ning thegps
hol di MR PAS84 (TUB 4342 ’(’ﬁeggé‘b‘t $Hhe 1ol di’t%g% h”ﬂggﬁdes an accunul ation ©

means comuni cated with a path nmeans of the transfer unit for receiving and
accurul ati ng one or nore sheets, a first automatic and programmbl e

adj usting neans novably connected to the accunul ati on neans and a gui de

rol l er nmeans operatively associated with the accunul,ation neans for guiding
and fol di ng t henymbes of aceusalation fer waming, mmeansAsgociRied Yath they

Programebl e adi g 186 Tolding edns {2 Peeorm selectively i wrp 1614 Bade or the Z-
fold mode, means associated with the fourth means for commanding a feed of the |
sheet to the receiver unit free of enclosure when the wrap fold mode is sclected,
means associated with the fourth means for a detection of the presence of enclosures -
deposited in a box, means associated with forth means for commanding a
conveyance of the enclosure to the insertion means for introduction into the eavelope
together with the sheet and means associated with the fourth means for sealing and
transferring the envelope to the receiver unit.

The prmtxng and post-processing system comprises an addiﬁonﬂ means
associated with the third and forth means for commanding detection of the sheet jam
and an output of the warning notice for computer display, means associated with the
third means for commanding discontimue of the printing operation and switching the
opeiation into the face down output operation upon detection of the wammg notice
with subsequent discharge of the sheet to the face down tray and means associated
with the first means for commanding restart of the printer after removal of the sheet
jam.

Furthermore, there is provided a metho& for opntrolling a printing and post-
processing system, which comprises steps of selecting one of three operation modes
of printing, inserting and printing with inserting, iaroce.ssing in case the printing mode
is selected the data in the printer for printing on the sheet with selection to continue
or discontinue or divert the printing operations, mamually inserting in case the
inserting mode is selected by software the sheet into the manual tray for preparation
of transferring the sheet to the folding unit, predetermining a desired number of sheet
to be enclosed in an envelope, displaying a warning notice when an admissible g
volume of the sheet to be enclosed in the envelope is exceeded, selecting a mode of |
the folding into a wrap fold mode when an enclosure is desired to be enclosed with
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fold a%%ﬁg}oi%glé'% ;It gﬁgﬁgg?‘gy varyi ng %gsitions of the first and second
adjusti ng neans, wherein paraneters such as the type of folding (wap fold
anl Z-fold) and sheet size adjustnent are controlled by the inserter
coitroller wwth software prograns. The conveyor unit conprises a first

ruaning belt systemwth a nmain driving roller, guide rollers and a belt

suspended t her eahe shektavetifgmgone piee ofithd sheet tdbe dokied duthe wrappnedeosending a
for conveying the enclosure and a second runni ng belt
' warning notice when more than one piece of the sheet entails and folding the sheet
and feeding the same with the enclosure into the receiver unit, selecting a Z-fold
mode by software when an insertion of the sheet into the envelope is desired,
transferring the sheet to an accumulation means, taking the sheet out of the
accumulation means, folding with rollers and subsequently transferring the folded
sheet to the insertion means, inserting the sheet into the emvelope, feeding the
inserted cnvélope to the se.aling means by wetting a gummed flap of the envelope,
closing and sealing the filap of the envelope, and feeding the sealed envelope to the
receiver unit, setting in case the printing with inserting mode is selected a desired
pumber of sheet to be printed and inserted into the envelope, setting the printer to
transfer the printed sheet to the accumulator, acc;xmulating the sheets to be folded,
folding the sheet with rolls and transferring the folded sheets to the insertion means,
selecting & wrap fold mode when an enclosure is desired to be inserted, verifying
‘ presence of a piece of the sheet to'be folded in the Wra_p mode, sending a warning |
notice to the computer when the sheet in the wrap mode exceeds over on¢ limited
piece and folding the sheet and feeding the same with the enclosure to the receiving
unit, selecting a Z-fold mode when an insertion jnto an envelope is not desired,
accumulating the sheet in the accumulator, faking the sheet out of the accumulating
means, folding the sheet with rolls, conveying the folded sheet to the insertion means,
inserting the sheet mio the cuveldpe, feeding the enclosed envelope to the sealing
L. means by wetting a gammed flap of the envelope, closing and sealing the flap of the
I envelope and feeding the sealed envelope to the receiving unit.
: The insertion mode iﬁc_tﬁdcs further a step of detecting the presence an
enclosure in the box and feeding the enclosure to the folded sheet.
The fnsertion mode includes further a step of detecting a volume of the

envelopes stored in the receiving unit to issue an waming notice by displaying on the
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first running belt systemfor passing therethrough the folded sheet and the
entl osure sel ectively added. The second running belt systemis provided

with a hook nmeans for tenporarily catching the enclosure for synchronizing
the:-feeding of the folded sheet and a sensor for detecting an .arrival of

the fol ded Sheetcdxﬂgﬁ&ﬁ%ﬂit@nbh&ﬂﬁ%v_ éﬁdaﬁﬁaﬁlﬁﬁﬂ%fuﬂi@.e envel ope

tray unit includes tray body automatic y el evated by an el evator nean

for superinposing therThe peintihg asd insgrting modecintludes the steps! ofdetdeting a volume of
resiliently supported by a crank armfor engaging with and turning over the

flap of. the sheet accumulated in the accumulating means, issuing a'warning notice when the

| | : sheets exceed an admissible volume, instructing the printer to discontinue o divert

! printing of the sheet remained therein and also the transferring unit to discontinue
further feed of the sheet to the accnmulatmg unit,

The method of controlling the printing and post-processing system
comprises further the steps of checking an operational state of the printing means
when the sheet jam occurs, switching an activation of the printer to a face down
output to print the remaining data in the sheet after the printing operation is
discontinued and when the printing process is not compieted, holding discontinuing
state of the pn'nting‘ operation before receiving the next data for operation when a
last piece of the sheet is still remained in the printer for printing and instructing the
printer to restart after the sheet jam is removed.

BRIEF DESCRIPTIONS OF THE DRAWINGS

Preferred but not imitative embodiments of the present invention will
hereinafter fully be described in detail with refergnce to the accompanying drawings.

Fig, 1 is a schematic elevation showing an mtemal arrangement of a printing
and post-processing system of an embodiment according to the present invention.

Fig. 2 is a block diagram showing a control system for the printing and
insertion units according to the present invention. -

Fig. 3 is a schematic elevation of the transfer unit of the system according to
the present invention.

Fig. 4 is a schematic elevation of the folding unit of the system according to
the present invention.

—_—
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the envel op)! ed rol £ QprifvR6 Phek0 16he envel ope by piece t
%"m%ﬁ%ﬂ‘f&fﬂ ng sT4gUi dp_wza“i“éxS Ry i?ﬁ.é?.!s—#ea-l-q—e-nH-yH—ﬁ—-t-mﬂrﬁ—l—

wnth . he top envel ope superlnposed The envelop tray unit further includes
mearis: f or detecting the sizes of the envel ope and the f.lap thereof
'superunposed on the tray body. The insertion unit provides two feed rollers
di spbsed symetrically for feeding and subsequently somewhat noving back an
enpty: envel ope to a rece|V|ng p05|t|on of t he folded sheet for insertion

there{n. A claw neans o chématicvieivasondn®h folding operation
envel ope for gui di ng th olded s eet and the addltlonal encl oSure into the
envel. ope and a pobynwfuldmgmmﬁt}fﬁymmmmgdmgm {lwlpresént invention.
- Fig. 5B is a schematic view illustrative of the folding mode of the wrap fold
to be achieved by the folding unit as shown in Fig. SA.
- Fig. 6A is a partially enlarged schematic view showing another folding
operation by the folding unit in different operation from that of Fig. S.
Fig. 6B is a schematic view illustrative of the folding mode of the Z-fold to
be. achieved by the folding unit as shown in Fig, 6A.
Fig. 7 is a schematic elevation of the Sealing unit of the system according to
the invention. |
| Fig. 8 is a schematic elevation of the envelope tray unit of the system
1 | according to the present invention. |
Fig. 9 is a schematic elevation of the insertion unit of the system according
to the present invention. o |
| Fig. 10 is a schematic elevation of the sealing unit of the system according
to the present invention. | |
I Fig 11 is a schematic view of the sealing unit of the system in a position of
receiving the opened envelope according to the present invention.
| . . Fg 12 is a schemiatic view of the sealing unit of the system ina position of
- feeding the closed envelope out of the seah:ng umt according to the ISresent
| ¥ |  invention. |
Fig. 13 is a schematic elevation of the receiver unit of the system and the
i | ' enclosure supplying unit according to present invention.
' - Fig. 14 is a flow chart of the printing only mode of the system according to
the present invention.
* Fig. 15 is a flow chart of the insertion only mode of the system according to
the present invention.
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||I||I|| il I



6 doszfdel BVE¥ERb? W Eddadshe envelpagee xf;cxmsmo’m lmsért ion of the sheet g
tth‘g?ﬂ?&/&m LA Sir EAXORS 04fidt ST4AC| udes 'WHSEPEhEH f"oﬂ | ers including a @o17

drivi'ng roller.and guide rollers where the fol ded sheet is inserted into

t he envel ope, a first envel ope di scharge chute comunicated at its one end
w th:the envel ope tray unit and having therein an inclined path with a set
of fg d rollers for feeding the envel ope against the insertion rollers, a

gui de :Segment di sposed |ng‘abéj}srr;aHE,WV\él:htapt gfnthOpen me%l())lfmthewg rsemon mode of the

system according to the present invention.

Fig. 17 is an enlarged schematic view showing the state of inserting the
folded sheet into the envelope in the insertion unit of the system according to the
invention. |

Fig. 18 is a flow chart of the paper jam recovering process of the systém
according to the present invention.

PREFERRED EMBODIMENTS

An embodiment of the printing and post-processing system according to the
present invention will now be described with refeence to the drawings.

Referring to Fig. 1, the printing and post-processing system according to the
invention is substantially comprised of a computer unit 10 for inputting the data and
commands to each component of the system for seléétive and controlled operations,
a printer unit 12 selectively operable with program to print the sheet to be mailed, a

 transfer unit 14 for feeding the sheet to an inserter unit, a transfer unit 14 for feediog
the sheet to the inserting unit, a folding unit-16 for folding the sheet with different
folding modes including the wrap and Z form foldmgs as hereinafter d&sc:ibed, a
" conveyor unit 18 for conveying the folded sheet wrth a selectively added enclosure
- 1o the enveloping or storing position, an envelope tray unit 20 for stacking a plurality
of envelopes and discharging the same by piece, an inserter unit 22 for receiving the
envelope and then the folded sheet for subsequent insextion thereinto, a sealing unit -
24 for sealing a flap of the envelope, a receiver unit 26 for receiving and storing the
sealed envelopes thersin, an enclosure supplying unit 28 for selectively supplying an
enclosure to the conveyof unit 18. |

In Fig. 2, there are arranged mmitiple controllers in the printing and post- '
. ——’__—_.,’—'—d_'_—_—_,_-_—'
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enVQ'n&&ﬁvtﬁll gdioragn pbuhesAandy i N confragntia rtgunﬁbahaaonswnt h the driving

rol | er ' $IneR/RAVTR G4 HASGRATAR 34M{3d8 cur vedWEI MW Ee¥péitsti al circle of the @o1s
,dr|V|ng roller with a specified clearance to provide a guide channel

between the driving roller and the guide segnent, a sheet hol der di sposed

in the conveyor unit for suspending further passing of the fol ded sheet and

hol ding the sane in stand by before approachlng to the insertion rollers

and conprised of - %%&R &%@ bf;ﬁtr&l&%%nh@ct@d%ﬁm%&hﬁmerunit
connected in turmto a g;ﬁl’ rive ﬁ’y sol enoi,d by instructions from
the inserter conti@)l 4 gsrinteér ammraw%mal & e’ hostcbontrollér s3®aad am indester
down istream agai nst the insertion rollers for once receiving the enpty

enveliope passed t &omrolier 84 connestad: todhe host centsoller 80ur ni.ng the safe envel ope
agalnst the insertion rollers
The computer unit 10 commands and controls with programs the printing

and post-processing system as a whole and provndes a monitor 36, a keyboard 38
and a mouse 40. ‘The computer 10 is connected to the printing and post-processing
system through such connectors as IEEE1284 (Centronics), RS-232C (DBS) or
Local Talk (Mini-DIN).  Any type of the personal computers are available for this
printing and post-processing system. In the proposed system, the computer is the
most nnportant component to which varions commands are input to operate each
cbmpoﬁent of the system and display the operating status of each component of the
system on the monitor 36.

The printer controller 32 is physically connected through the host controller
30 to the computer 10. The printer controller 32 serves to control the print job of the
printer 12 which wotks when the sheet is desired to be printed but does not work
when the sheet has already been printed or the printing is not required.

The host controller 30 serves to monitor the operational status of the printer
12, the trapsfer unit 14, the folding unit 16, the conveyor unit 18, the envelope tray
unit 20, the insertion unit 22, the sealing umit 24, the receiver unit 26 and the
enclosure supplying unit 28. The host controller 30 corrects operational data such
as the paper jam and sends a message to the computer 10, the printer controller 32
and the inserter controller 34 so that the printer controllér 32 and the inserter

controlier 34 may communicate interactively with one another through the host
b controller 30.

The inserter controller 34 serves to control with program an operatioﬂ of
each component of the system including the transfer unit 14, the folding unit 16, the

conveyor unit ‘18, the envelope tray unit 20, the insertion unit 22, the receiver unit 26

16
This Sheet Has Been Reﬂlaced




for i to rec,eﬁhg/egtm,"mmm;i\em‘)oi ded sheet gui ded by
[ﬁng A%fﬁw{m %gg&i Eﬁelu&l schar ga'wgwme*eﬁm ope inserted w t

folded sheet agalnst t he seallng unit and providing a tilted path with
confronting feed rollers, a sensor for detecting an arrival of the enpty
enyel ope in the second envelope di scharge chute and sending a nessage of
arri,val to the inserter controller for instructing the insertion rollers to

ef fect a short raidethecencidsate supplyinghuniti28.heThe insenter contraller Sdefurthdr servesito
sedond envel ope discharge chute is sonmewhat returned agai nst the insertion

. rollers for the gontmbdeashninechanitial operation in cachaiomponeutrofithe system and detestssuch
and a claw arm nmenber provided in an entrance of the _second envel ope

di scharge chut e undesired trauble asipepesjamuinthe camponent to issue agaessageoagainst the host
controller 30.

~ Again in Fig. 1, the printer 12 is arranged on the head of the system and in
abutment relation with the transfer unit 14. ‘The printer 12 is preferably a leser
printer with two cassettes 42, 44 having a paper holding capacity of 250 to 500
sheets. The printer 12 applied in the system according to the invention is
selectively operated to print out the sheet as a so called face down output into a tray
46 for ptmtmg only or to pnnt out the sheet as a so-called face up output into an inlet
50 of the transfer unit 14 for inserting the sheet into the envelope under the switching
control of a switch member 52 with a solenoid.

In the transfer unit 14 as shown in Fig, 3, there is provided  a feed path 54
with feed rollers 56 and 58 for feeding the sheet fo the folding unit 16. A terminal
! ~ end of the feed path 54 is branched into two feed paths 60 and 62 provided with foed
rollers 64 and 66 respectively. The feed path 62 is connected to the manual tray 68,
while the feed path 60 is terminated at the inlet 50. In the feed path 54, there is
arranged a sensor 70 connected to the inserter controller 34 for sensing the passmg
mumber of the sheets and also an accidentally occurable paper jam.

Referring to Fig 4, the folding unit 16 is associated in series with the
transfer unit 14 for accumulating, folding and feeding the sheet by receiving
commands from the inserter controller 34. The folding unit 16 provides an
; accumulator 72 connected to the feed path 54 of the transfer unit 14 for receiving

and accumulating the sheets. The accumulator 72 is designed to receive not more
than five sheets for folding at a time.

The accumulator 72 is associated with a first adjuster 74 which is movably
arranged to elévate by means of a motor unit 76 for adjusting a bottom level of the
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" operating of the envel & LuUst whepeJ ehUbkifftofeide facillitating a smooth  \go2e

dsalgeet m%&‘twwﬁ%f‘{fpe and an aligner

| Segctivene 1997
prow%l'ea2 zﬁ"rlp%e V‘Lecfnl ty of the sheet hol def for pushi ng the fol ded sheet

"to ¥h@:pasition just

in alignment with the -opening of the envel ope waiting

to .F’GQBF wre fol ded sheet therein. The sealing unit conprises a first chute
com'rum tat ed to an outlet of the insertion unit for guiding an inpregnated

envé1bpe thereln and

provided at its

accumulator 72 in conformity with the sheet size and according to the folding modes
of the wrap fold and Z-fold. An operation of the first adjuster 74 is controlled by
the commands fromn the iusertet confroller 34 to meet the sheet size and selection of
the folding modes by the user for the wrap fold mode and the Z-fold mode as
hereinafter fully described.

The accumnlator 72 is further provided with a sensor 78 which serves to
detect the gumber of the sheets to be inserted into the accumulator 72 and the
accidentally occurable trouble like 2 paper jam.  For example, the sensor 78 sends

the inserter controller 34 a waming notice when more than five sheets are inserted
into the accumulator 72. '

The accumulator 72 is furthermore provided with a positioning roller 80 for

- moving by its rotation the shects to one side wall (not shown) of the accunulator 72

for alignment.

In Figures 5 and 6, a set of guide rollers 82, 84 and 86 are associated with
the accumulator 72 for gniding and folding the sheet, namely, the sheet is taken ou
of the accumulator 72 and passed throughtﬁe rollers 82 and 84 and then through the
rollers 82 and 86 after once introduced into the guide pocket 88 as shown in Fig. 4
in which is arranged a second adjuster 90 to elevate' by means of a motor unit 92 fo
adjusting a bottom level of the guide pocket 88 to meet the sheet size which has
been previously input by the computer 10 as one of the data. An operation of th
second adjuster 90 is controlled by the inserter controller 34 with programs.

As hereinbefore described, the system provides two different folding mode:
of a wrap fold and a Z-fold of the sheet by changing positions of the first adjuster 7
which wx’ll be described more concretely with reference to Figs. 5B and 6B:

Figs. 5A and 5B show the folding mode of wrap fold where the firs
adjuster 74 is moved upwardly by the motor unit 76 to shift the bottom level of th
accumulator 72 against the roller 84 so that the sheet transferred from the tranife

— i8
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del, i phedivepeuR eyl dafesh e sty COT ner PHRE (2UrUAR ¥ lap of the envel ope, @oa1
darrp'?émgI %anmriémsd& & 34%Mc3Tdht r ance’ F Vﬁgg;r}raisf chute for wetting the

gunnﬂﬁ portion of the flap of the envel ope and including a water tank, a
materulnpregnatlng segnent of foamand a water supply neans di sposed

_betwe n the water tank and the water inpregnating segment, sw ngable

rol | '8#s arranged in a sw ngable crank confronted with the flap bending
coﬁnef for rece|V|ng a closed end of the envel ope and then noving the

envet adpe somewhat wmit Misioycedtodiend at theldnerthird iowerspasition ¢f the shest as shova in Flg.

sw ngable rollers for pressing and sealing the bent flap of the
en$e} Ppe, a t ur nab®A. cam neans arranged in contact with the swingable crank
f or sx&l ngi ng the sw ngab]rgﬂ{,ol | ers under the fupction of a spring neans and
a gec-@nd chute to be ent portion of the sheetxspmchedbetweenthe guide roller 82 and the
guide roller 84 for entering into the guide pocket 88 while bending again the sheet at
the opposite one-third position of the sheet and then the latter bent portion is pinched
between the gnide roller 82 and the guide roller 86 for passing therethrough to
provide a form of wrap folding as shown in Fig. 5B.
 Figs. 6A and 6B show the folding xode of the Z-fold where the first
Ho ' adjuster 74 is moved downwardly by the motor unit 76 to shift the bottom level of
the accumulator 72 far from the toller 84 so that the sheet transferred from the
transfer unit 14 is forced to bend at the ome-third upper position of the sheet as

]

| -

l ‘shown in Fig. 6A. The bent portion of the sheet is similarly pinched between the
| i

|

.::J

guide roller 82 and the guide roller 84 for entering into the guide pocket 88 while
bending agnin the sheet at the opposite one-third position of the sheet and thea the
latter bent portion is pinched between the guide roller 82 and the guide roller 86 for
passing therethrough to provide a form of Z-folding as shown in Fig. 6B.

In Fig, 7, the conveyor unit 18 is arranged between the folding unit 16 and
the inserter unit 22 for conveying the folded sheet with a selectively added enclosure
to the mserhon unit 22. The conveyor unit 18 provndu two running belt systems 90
and 92 ooopcmnvely arranged. The running belt system 90 is provided into a
substantially triangular form with a main driving roller 96, guide rollers 94 and 98
and a belt 100 suspended therearound, while the running belt system 92 is arranged
into a substantially crank form with a driving roller 102 and driven guide rollers 104
and 106 and a belt 108 suspended therearound and partially made into contact with
the belt 100 running on the guide roller 94 for passing therethrough the folded sheet
and the enclosure selectively added by means of the running belt systcm 9.

The running belt system 90 is also provided with & hook member 91

. R AR v
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for . R3S Gafied) MENDEr peg A @nfiidon@eb| 22ycr ank for feeding the .
sea e%g-}n’ayrhhi /%Iﬁhﬁtbrmog eV Nt . IPHEoYEkateY Hg® unit provides a @022

det e¥ii on neans for det ection%f an arrival of the envel ope, a danping
mean$ :for applying a water to a gummed portion of the flap of the envel ope
in rggponse to the detection of arrival of the envelope, and a water |evel
nmeastifenent nmeans for neasuring a water level in a water tank and issuing a
war niZig of exceed over the adnissible low level. The sealing unit is

conpgsed of a fir stometidd af s oae bnd tog cidikr &nm93 conmectedindupmicha phunger 95 driven
proviided at its inlet portion with a novable danping neans including a
suppofit nember forbypaasolempid e vpo seceipt cafcinstowctions diom dbe inserter confroller 34 for
B  tamporary stopping the enclosure for synchronizing the feeding of the folded sheet
: ' ‘and a sensor 99 for detecting an arrival of the folded sheet to retract the hook
member 91.
Further, the conveyor unit 18 is provided with a pair of feed rollers 101 fof
feeding the sheet and the added enclosure to the insertion unit 22. |
; In Fig. 8, the envelope tray unit 20 is comprised of a tray body 110 for
i ; | superimposing therein a plutality of envelopes, 2 nail member 112 resiliently
P supported by a crank arm 114 for engaging with and turing over the flap of the
eavelope and a set of feed rollers for feeding the envelope to the insertion unit 22
including a guide roller 116 which is resiliently in tough with the top envelope
superimposed, feed rollers 120, 122 symmetrically arranged and including a driving
roller 121 and transmission rollers 118, 119 for engaging the guide roller 116 and the
feed rollers 122 with the feed roller 120 respectively. The tray body 110 is
o | automatically elevated by means of an elongated gear member 124 so that the guide
: roller 116 is kept in touch with the top envelope. The envelope is mﬁably provided
! with an address window. o
: In the envelope tray unit 20 there are ar_range.& sensors 126 for automatically
detecting the dimensions of the envelope and the flap. Since the system is
applicable to the envelope formats of various type, the inserter controller 34
automatically identifies the envelope format in accordance with the result of the
 detection by the sensors 126 and controls each component of the system to meet the
size of the envelope. When an envelope of imregular size is detected, the inserter
controller 34 sends a niessige to the computer 10 for display on the monitor 36 and

instructs the user to input dimensions of the envelope and the flap into the inserter
controller 34 for memory.
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Q&'FJ.ZBH é to receipt of the oz
envel yreod/od THR: 14148| FAXcH) MMHSTEr sendi’l ’s’a%e*I to the inserter

co_ntl'ﬁé@l ler to instruct the damping 8 nmeans a projection of the wet foam -
pi ec@iagai nst the flap of the envelope for wetting, a set of the guide .

rof I'grs swingably arranged with a swing crank nenber having a crank armfor
once*feceiving in the biased position the envel ope sent through the path of
t he fitrst guide chute and then feeding in the vertical position the

enyel gpe | In Fig. 1, the insertion unit 22 is disposed between the folding unit 16 and
' v the envelope tray unit 20 and connected thereto through the conveyor ﬁnit 18 for
inserting the shest into the envelope and subsequently transferring the enclosed
envelope to the sealing unit as hereinafter fully described. |
% In Fig. 9, the insertion it 22 is composed of insertion rollers 130 including
| a driving roller 134 and guide rollers 132, 133 where the folded sheet is inserted into
' } | the envelope, a first envelope discharge chute 136 communicated at its one end with
the envelope tray unit 20 and having therein an inclined path 138 with a set of feed
rollers 140 for feeding the envelope against the insertion rollers 130, a guide scgment -
: 142 disposed in abutment with an open end of the first envelope discharge chute 136
i  and in confronting relation with the driving roller 134 and having a guide surface 144
' curved along a partial circle of the driving roller 134 wrth a specified clearance to
o provide a guide chamne] 146 between the driving roller 134 and the guide segment
142, a sheet holder 148 disposed in the comveyor unit 18 as shown in Fig. 4 for
suspending further passing of the folded sheet and holding the same in stand by
before approaching to the insertion rollers 130 and comprised of a hook member 150
conneéted at its one end to a crank arm 152 connected in turn to a phmger 154
driven by a solenoid 156 by instructions from the inserter controller 34 and & second
envelope discharge chute 158 disposed in the down stream against the insertion
rollers 130 for once receiving the empty envelope passed through the insertion
rollérs 130, returning the same envelope against the insertion rollers 130 for a.
 predetermined distance to receive therein the folded sheet guided by the insertion
rollers 130 and then discharging the envelope inserted with the folded sheet against”
the sealing unit 24 and providing a tilted path 160 with confronting feed roflers 162,
a sensor 164 for detecting an arrival of the empty envelope in the second envelope
discharge chute 158 and sending a message of arrival to the inserter controller 34 for
instructing the insertion rollers 130 to effect a short Teverse rotation by which the
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agai QgaNg9P@SEdieon, Seal pasg 2O(PRINTED S&cdiving with press thageas
en\?/‘e %@Enﬁ%ﬂﬂﬁg“ﬂm@ ot Ydtmed flé‘ﬁrln%;‘&fﬁ%@:lhj\;el-ope body and a cam '
meché?dl sm di spesed i n engagenent with the swing crank nenber to provide a

" swi nginotion thereof and including a cam piece and a sol enoi d connect ed

t herigfo and a second guide chute which is forned when the crank armof the
SW r}:'gj."'.fcr'ank menber is turned to the vertical position to provide a vertical
pat By:gnd provided with a sensor for detecting a passing of the seal ed '

envel"dpe through t lavalope ionet recdived in tetsecond ehvelope dischirpy chiniet 1587 besomewhat
receiver unit includes a first chanber for receiving the seal ed or unseal ed

envel ope fed from trétarmedsagamst dthe insemionuoiersri80forthe predetemminedndistants/ to receive |
arranged in the chanmber for supporting the envelope vertically in.right
ordef; a rotary  therein the folded sheet ang a claw drm member 166 provided in an entrance of the
o second envelope discharge chute 158 and having a tip end 168 adapted to be
inserted into an opening of the envelope just when returned as hereinbefore
described for facilitating a smooth insertion of the folded sheet into the envelope.
Further, when the folded sheet is inserted into the envelope, the guide roller
o 132 is intermittently rotated cooperatively with rotation of the feed rollers 101 of the
conveyor unit 18 to feed the folded sheet for. insertion into the envelope.
_ - In the vicinity of the holder 148, there is provided an aligner 170 for
P ~ pushing the folded sheet to the position just in alignment with the opening of the
i:-"'i " eavelope waiting to receive folded sheet therein.
Again referring to Fig, 1, the sealing unit 24 is disposed in the down stream
1 of the insertion unit 22 and sssociated with the receiver unit 26 for receiving the
| envelope enclosed with the folded sheet and the enclosure selectively added, sealing
P the fl2p of the eavelope to the body thereof and feeding the sealed envelope to the
' | receiver unit 26, | |
- In Fig. 10, the sealing unit 24 s composed of a first guide chute 172 having
therein an inclined path 174 and provided at its inlet portion with 2 movable damping
-  means 176 including a support member 178 for bearing a wet foam piece 180
& connected to a water supplier not shovm and its outlet portion with a sensor 182 -
sensible to receipt of the envelope in the path 174 for sending a message to the
.;: inserter controller 34 to instruct the damping means 1762 projection of the wet foam '
' piece 180 against the flap of the envelope for wetting, & set of the guide rollers 184
swingably arranged with 2 swing crank member 186 having a crank arm 188 for
P | once receiving in the -Biased position as shown in Figure 11 the envelope sent
R tiwough the path 174 of the first guide ciute 172 and then feeding in the vertical
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them%ghnpem Her 4ol 90 84048748 o secol¥’ ﬁg}mg?}?@ storing the enclosures

and fdbsociated with feed rollers for selectively supplying the enclosures
to tﬁe conveyor unit to acconpany with the folded sheet. The rotary pushing
rrenbe.[ conprises two rotary discs arranged in the confronting relation,

- each¥ ‘i sc providing with spaces four upstanding rod menbers for

progresm vely pressing the envel ope upon rotations of the discs. The

recéfVer unit is posidoteds shov dm Rigure 1@pthenenvelope against the sealing positiony sealing
vol ume of the envel opes stored therein. And conmandl ng to di splay an exceed

over’ ”an admi ssi bl eollers 189 for receivingwith ppass the etnelopesandstaling theowetegummed fap to
:-_.'fi{ the envelope body, a cam mechanism 190 disposed in engagement with the swing
B crank member 186 to provide a swing motion thereof and including a cam piece 192
and a solenoid 194 connected thereto and a second guide chute 196 which is formed
when the crank arm 188 of the swing crank member 186 is tumed to the vertical
position to provide a vertical path 198 and provided with a sensor 200 for detecting
a passing of the sealed envelope through the path 198 to activate the receiving unit
2. | |
In the system according to the invention, the envelope is always passed
_ through the sealing unit 24 even when sealing is not desired and in that case the
' damping member 178 and the sealing rollers do not work uader the control of the
inserter controller 34 with the program. |
In Fig. 13 , the receiver unit 26 is disposed in the down stream of the
& sealing unit 24 for receiving and storing therein the sealed or unsealed envelopes or
% thefoldedprinss. |
' The receiver unit 26 provides a first chamber 200 for receiving the sealed or
unsealed enve!oﬁe or the folded prints fed from the seating unit 24 and a second
chamber 202 for stacking therein the necessary enclosure
In the first chamber 200, there is movably provided an upstandmg support
wall 204 for supporting the envelopes vertically in right order and rotary pushers 206 .
i symmetrically arranged and rotated by means of a gear mechanism 207 to press the
o envelopes against the support wall 204. Each rotary pusher 206 comprises a rotary
disc 208 prov:dmg thereon with spaces four upstanding rods 210 adapted to push the
envelopes progressively against the wall 204. |
‘! | The receiving unit 26 is preferably monitored by a convenient monitoring |

means to measure the volume of the envelopes stored therein and sénd 2 waming

- —
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andftor 9 the fol ded sheets out of the receiver unit and to fill the

encl osure supplying unit with t he encl osures to be inserted into the

envel ope. Further, there is provided a printing and post-processing system

conpri si ng
message of an exceed over the admissible volume of the envelopes to the controller

The second chamber 202 is associated with the ruming belt system 88 of
the conveyer unit 18 through a set of the feed rollers 212 for sending the enclosure to
the conveyor unit 18 by the user’s se]ectxon with program. | _.

The receiver unit 26 may slidably be drawn out of the system casing to take
the envelopes or the folded sheets out of the first chamber 200 or to fill the second

.chamber 202 with the enclosures and is provided with a sensor 214 for detecting

! | when the receiver unit 26 is closed into the system casing, -

. The printing and post-processing system according to the invention may be
used in three different modes such as a printing only, insertion only and combination
of printing with insertion and the programs of operation modes with parameters are
previously installed in the computer 10.

In Figs. 14 to 16, when the start command is entered from the computer 10
into the printing and post-processing system, the system works aﬁmmaﬁmlly in
order according to the selected mode.  An operation of each units will be described

 inmore detail with reference o the combination mode of printing with insertion.

| | Referring to Fig. 14, the operation mode is selected from three operation

| modes at the step 300 by means ofthekcyboardorthémouse of the computer 10. |

| When the printing mode is selected by the computer 10 at the step 302, a

" command of selection of the printing mode is at first sent from the computer 10 to

the host controller 30 and then transmitted to the printer controller 32 and further fed
back to the host controller 30 for final transmissions to the printer controller 32 and
the inserter controller 34 respectively. The printing mode is thus installed in the
system at the step 304.

In the printing mode, the printing and post-processing systém according. to
the invention operates like a laser printer. An output operation of the printer 12 is

| ' , 24
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a third neans for receiving the data fromthe second neans to
a printing operation of the printer and to output an information

mdun[l*ng an operation state of the printer, a fourth nmeans for receiving

t he d"ata fromthe second means to control the fol di ng transferring and

i nsert.i ng operati cset td atface ddver outputiby thoptifter eenttolley 32 ati thbegters B06 for biasing the
operatlons of the envel ope and then to output an_information including

oper ational stat essheat tootheaipper bray of the penter 12n Datn to b@pﬂﬂtﬂde@ﬂﬂwshﬁetarcsent
first:means for re&el Vi ng t he datﬁofromthe third and fourth neans

moni ’wr the printi

dat thet panter nt% fow resessing at the Step 308 and
subsequently printing at the step 312. 'When a mode selection command is

detected by the printer controller 32 during the printing process at the step 310, the
pnntmg process is canceled for returning to the setting operation mode at the steps
314 and 300 |

When the insertion mode is selected on the computer unit 10 at the step 316,
a command of selection of the insertion mode is sest to the printer controller 32 and
the inserter controller 34 through the host controller 30, The insestion mode is
selected when the sheet after printed by the printer is introduced into the system

- according to the invention and the manual tray 68 is used free of printing process by
the printer 12. The user may select several modes of operations on the computer
10, for example, inserting or not inserting the sheet into the envelope, closing or not
closing the envelope and enclosing or not enclosing the enclosure i the envelope

| accordmgto the need in business.

Referring to Fig. 15, when a command for changing an operation mode is
not detected at the step 324 by the pn'hter controller 32, the number of the sheets to
be inserted into the envelope is determined by the user at the step 326. When the
mmber of piece of the selected sheets is not less than one and not more than five at

_the step 328, an input of the sheet to the system is switched to the manual tray 68 .
from the output of the printer 12 by the printer controfler 32 at the step 332, On the _
other hand, when the number of piece of the sheet is less than one or more than five
at the step 328, a waming notice of error of the number of the sheets is issued for
display on the computer monitor 36 at the step 330. |

- Further, when the manual tray is empty, the inserter controller 34 sends a
warning notice of this for display on the computer monitor 36. The process is

it
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For the folding operation, a mode of the folding of the wrap fold form or the
Z-fold form is selected at the step 334,  When the wrap fold is selected, the inserter
controller 34 counts the mumber of piece of the sheets to be received by the
accumulator 72 at the step 336. 'When the regular nuinber is counted by the
inserter controller 34, the sheet is folded for formation of the wrap fold and
transferred to the receiver unit 26 for deposition at the steps 338 and 360.

‘While, when an irregnlar mumber is counted, then a warning notice of the
irfegu!ar number is issued for display on the computer monitor 36 at the steps 336
and 340. | '

Returning again to the step 334, when the Z-fold is selected, the sheets of
the predetermined munber of pieces are accuroulated in the accurmlator 72 at the
step 342.  Subsequently, the sheets are folded and transferred to the insertion unit
22 at the step 344.

When an enclosing of the enclosure is commanded by the inserter controller
34 at the step 346, the enclosure feeding unit 28 activates to feed a piece of the
enclosure to the fnsertion unit 22 through the conveyor unit 18 at the step 348 while
the envelope is simultaneously fed to the insertion uni_t'22 by the envelope tray unit
20 for insertions of the sheet and the enclosure together into the envélope at the step
350. o

The envelope with the sheet are normally fed to the sealing unit 24 for
sealing purpose.  The envelope when not desﬁed to seal is however fed to the
receiver unit 26 without exercising any sealing operation in the sealing unit 24 at the
steps 352 and 360.

On the other hand, when the envelope is required to seal at the step 352, the
gummed portion of the flap of the envelope is damped by the damping unit 176 at

26
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.encl.g®e or not ,enclose the enclosure and to seal and not seal the flap of
t he ehvel ope. The printing and post-processi ng system conprises a still
fur thEr nmeans "10 associated with the fourth neans for detecting and
vvalr ntﬂg an enptiness of the envelope in the envelope tray unit.

the step 354 for sealing by the sealing unit 24 at the step 356 and subsequently
'-;'-.-.".: feeding to the receiver unit 28 at the step 360. When the level of the water for
A soaking the damping unit 176 is checked by the inserter controller 34 to find the

water level less than the standard level, a warning notice of the lower water level is
; issued for display on the computer monitor 36 at the step 358.
The envelopes stored in the receiver unit 26 are monitored by the inserter
controller 34. When the’ recei'v;cr unit 26 is full of the envelppes, a warmming notice
of the full state is issued by the inserter controller 34 for display on the computer
' _monitor at the steps 362 and 366. This error may conveniently be overcome by
N menually taking the envelopes out of the receiver unit 26. The receiver unit 26
‘when not fnll of the enireiope continues to receive the em.felops therein at the steps
362 and 364. |

In Fig. 14, the operation of the combination of printing with insertion mode
will be described with reference to the operations of the units of the system
according to the invention.

' =  The user may input a command for selection of the combination of printing

with insertion mode at the step 318 by use of the keyboard 38 or the mouse 40 of the.
computer unit 10, The printing with insertion mode is selected when the sheet is
desired to be printed by the printer 12 and the printed sheet is directly introduced
into the system, |

i:-:'; The command with the data to be printed on the sheet is sent from the

. ~computer unit 10 to the printer controller 32 through the host controller 30. The .
pﬁnter controller 32 receives the data to be printed only and resends the command to
the host controlier 30. The host controller 30 receives the command and identifies
operation modes of the printer 12, the transfer wnit 14, the folding it 16, the
conveyor unit 18, the envelope tray unit 20, the insertion unit Zﬁ, the sealing unit 24,

| . - the receiver unit 26 and the enclosure supplying unit 28 according to the sofiware
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! Further, the user may select several modes of the operations on the

. coruputer 10, for example, the wrap fold or the Z-fold, inserting ot not inserting the
' sheet into the envelope, sealing or not sealing the envelope and eqcloéing or not
| enclosing the enclosure into the envelope according to the need in business. |

Referring to Fig. 16, when a command for changing the operation mode is
not detected at the step 370, an expected number of piece of the sheet to be inserted
into the envelope is inputted to the printer controller 32 by means, for example, of a
WOrdprocessorandmelﬂceattheStép372.

An output of the printer 12i§settothefaceup-ontputbyfhe switch
member 52 under the instructions of the printer controller 32 for automatic transfer
of the printed sheets to the transfer unit 14 at the step 374. Subsequently, the
printer 12 prints the desired data on the sheet at the step 376 and then the printed -
sheets are introduced into the transfer unit 14 through the inlet 50 thereof for transfer
of the sheets to the accumulator 72 passing through the feed path 54 at the step 378.

When the real number of piece of the sheet to be printed by the printer 12 is
identified by the printer controller 32 during the prmtmg process, the printer
controller 32 notifies this to the inserter controller 34 at the steps 380 and 382.

When the real number of piece of the sheet is more than five, the inserter
controller 34 sends a warning notice of error to the host controller 30 and then the
host controller 30 transmits the warning message to the computer unit 10 for display
on the computer monitor 36 at the steps 384 and 386. ' In this case, the switch
member 52 is switched by the printer controller 32 to the face down output for

 diverting the printed sheets on the tray 46 after printing out of the five sheets.

In case the real number of.piece of the sheets is not more than five, every
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presence of encl osures deposited in the box, nmeans associated with the

forth neans for commandi ng a conveyance of the enclosure to the insertion
means for introduction into the envel ope together with the sheet -and neans
associated with the fourth neans for sealing and transferring the envel ope

to the recei ver stgpsé hre filishedrat the stép 388/ o eoitimiation 36 theonexy stepsut theisiepi 388 a
further neans associated with the third means for conmanding the printer

control means to i npuiWhenrthe realdumbebef piste ofithesheett is zerd, ¢hepprintee dontrodlen 32
associated wth the third neans for conmandi ng a connection of the face up
outiput of the .pnbﬁﬁesrthisdoﬁheixseutm aegtroten34 at the step 380 and then the operation of the
: 'inserter controller 34 is completed at the step 386. In case the real mumber of piece
‘ of the sheet is not-notified by the printer controller 32 to the inserter controller 34, -
- the operation by the inserter controller 34 is similarly finished at the step 386.
When more than five sheets are accumulated in the accumulator 72 at the |
', o step 390 even after the printer controller 32 notified the mserter controller 34 that the
real number of piece of the sheet was not more than five at the step 382, the inserter
controller 34 issues a warning message of error for display on the computer monitor
. 36 at the step 392. On the contrary, when the number of piece of the accumulated
sheets are lacked as compared with the real number notified by the printer controller
32 at the step 390, the inserter controller 34 instructs the printer controller 32 to print
the rest of the sheets at the step 376. |
In operation of the syst;m according to the invention, the user previously
selects, when the combination of printing and insertion mode is used, the folding -
mode from the wrap fold or the Z-fold, The wrap fold is tolerated to add the
 enclosure but the Z-fold is suitable to deal with the letter only.
i | When the wrap fold is selected at the step 394, the inserter controller 34
counts the number of piece of the sheet in the accumulator 72 by means of the sensor
78 at the step 306. When the inserter controller 34 detects a single sheet to be
accumnulated in the accumulator 72, the sheet is folded for formation of the wrap fold
at the step 308 as fully described with reference to Figs. 5A and 5B. |
Subéequently, the wrap-folded sheet is' guided by the folding umit 16
between the belts 100 and 108 of the conveyor unit 18 for feed to the insertion unit
22, '

When the wrap fold mode with an enclosure is selected, no envelope comes
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from the envelope tray unit 20 and the insertion unit 22 operates only for feeding the
envel_ope to the sealing unit 24 under the control of the inserter controller 34 wuh
software programs. The sheet is thus passed through the insertion unit 22 to the
sealing unit 24 without recéiving any operation by the insertion unit 22..

In the sealing unit 24, the sheet is introduced into the inclined path 174 of
the st guide chute 172 and passed between the guide rollers 184 which lie in the
biased position as shown in Fig. 11. By the instructions from the inseiter controller
34 with software programs, the guide rollers 184 swing in a counterclockwise
direction into the vertical position as shown in Fig. 12 under function by the cam
‘piece 192 driven by the solenoid 194 so that the folded sheet is fed to the receiver
unit 26 through the vertical path 108 at the step 400. The folded sheet when not to
be inserted into the envelope receives no sealing operation but is dxrecﬂy fed to the
recexver unit 26, .

When the mserter controller 34 detects less than one sheet accumulated
in the accunmiator 72, a warning notice of error in the number of piece of the sheet
is issued by the inserter controller 34 o the computer unit 10 for display on the
computer monitor 36 at the steps 396 and 402. |

Returning again to the step 394, when the Z-fold mode is  selected by the
user, the sheet is folded by the folding unit 16 for formation of the Z-folded sheet at
the step 404 and then fed to the conveyor unit 18 as hereinbefore described with
reference to Figs. 6A and 6B. .

When enclosing of the enclosure is commanded by the insester controller 34
at the step 406, a piece of the enclosure is taken out of the enclosure supplying unit
28 by the feed rollers 212 for feed to the joining point 103 as shown in Fig. 7
through the running belt system 88 of the conveyor unit 18. The enclosure is |
temporarily caught by the hook membei' 91 before amiving to the joining point 103
for waiting an arrival of the folded sheet. When the folded sheet is made into
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feéd of the sheet to the receiver unit free of enclosure when the wap fold
noge i s sel ected, neans associated with the fourth nmeans for a detection of
the presence of enclosures deposited in a box, nmeans associated with forth

means for commandi ng a conveyance of the enclosure to the insertion neans

fori introducti oncomtded withe the)sesop 99, dhethook métbert 9F is reteaictesh by theuselenoid 97
associated with the fourth neans for sealing and transferring the envel ope

to the recei ver under therhmstynctions of the:inseder contoolles 34nforSfpediagtbe epeloswre tora
S o e pgtion 105 g potion 0B ot & SEA 5
folded sheet and then they are introduced between the two belts 100, 108 of the
conveyor unit 18 for transfer to the insertion unit 22 at the step 408.
; | The folded sheet and the added enclosure are caught by the hook member
150 and pushed by aligner 170 to the position just in alignrment with the opening of
the envelope waiting to receive them therein in the insertion unit 22.
On the other hand, a piece of the envelope superimposed in the tray body
N 110 of the enclosure tray unit 20 is picked up by the guide roller 116 for feed to the
insertion unit 22 by the feed rollers 120, 122. The flap of the envelope is engaged
with and turned over by the nail member 112 with simultaneous advancement of the
envelope to the insertion unit 22. Further, when the tray body 100 of the enclosure
tray unit 20 is empty, a warming notice of emptiness is issued by the inserter
controller 34 for display on the computer monitor 36. ' _
The envelope is supplied into the insertion unit 22 by the feed rollers 122 of
the envelope tray unit 20 and fed by the feed rollers 140 and the insertion rollers 130
through the inclined path 138 and the guide channel 146 to the tilted path 160 where
the folded sheet and the added enclosure are inserted i_ﬁto the envelope. |
Once after the envelope is passed through the insertion rollers 130 and
comes into contact with the semsor 164 in the tilted path 160, the envelope is
retumed by a short reverse rotation of the insertion rollers 130 for a predetermined
distance to insert the tip end 168 of the claw arm member 166 into the opening of
the envelope by the instructions of the inserter controller 34 with software programs.
i Subsequently, the hook member 150 is retracted by an actuation of the
solenoid 156 upon receipt of the instruction from the inserter controller 34 with
-software programs and the folded sheet with the added enclosure are fed through the
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and switching the operation into the face down out put operation upon '
detection of the warning notice with subsequent discharge of the sheet to

the face down tray and nmeans associated with the first nmeans for commandi ng
restart of the printer after renoval of the sheet jam Furthernore, there

i s provided a mfgadordliers 10%ofarrnsertiominto thei envietapearial theoslaw srnomemben$66 at the
system which conprises steps of selecting one of three operation nodes of
printing, inserst 8 h inserti ng, processing in case the

in
printing mode is seleGhed Lhg dalg i 4 he bl nler Lon Bl BLingond e sheet
: against the sealing unit 24 through the second envelope discharge chute 158 at the
i step 412. o
: When the eavelope is fed through the inclined path 174 of the sealing unit
24 and comes into contact with the sensor 182, the wet foam piece 180 supported by
the support member 178 projects against the flap of the envelope for wetting the
| gummed portion of the flap upon receipt of the instructions from the inserier
' controller 34 with software programs at the step 414. Further, the inserter
controller 34 receives a message of the water level of the water supplier (not shown)
‘and when the water leve] comes lower than the allowed limit, then the inserter
controller 34 issues a warning notice of the Jower water level for display on the
computer monitor 36 at the step 416. |
As shown in Fig. 11, the guide rollers 184 catch the closed end of the
envelope leaving the fiap of the envelope in the inclined path 174 of the first chute
' 172. The guide rollers 184 swing by the cam piece 192 driven by the solenoid 194
in counterclockwise direction into the vertical position with folding simultaneously
the flap of the envelope by the terminal edge of the first guide chute 172 and feed the’
enivelope to the sealing rollers 189 for pressing the wet guramed flap to the envelope
. body for sealing as shown in Fig. 12. The sealed envelope is fed back by the
reverse rotation of the gﬁide rollers 184 and discharged through the vertical path 198 .
into the first chamber 200 of the receiver unit 26 for stacking.

When pot enclosing of the enclosure is commanded by the inserter
controller 34, the same operation as described hereinbefore is carried out for

inserting the folded sheet only into the envelope through the conveyor unit 18 and
the insertion unit 22 at the steps 406 and 410.
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tray for preparation of transferring the sheet to the fol ding unit,

. predeterm ning a desired nunber of sheet to be enclosed in an envelope,

.di splaying a warning noti ce when an adm ssi bl e volume of the sheet to be
encl osed in the envel ope is exceeded, selecting a node of -the folding into

a wap fold node whenpaihé) WHeAUAR seslifle of HR ehIbe BNEIARRAIN bY the idserter
| controller 34, the damping means 176 does not work but the envelope is still fed by
the guide rollers 184 to the sealing rollers-189 with folding the fiap of the eﬁvelopc

by meaus of the terminal edge of the first guide chute 172 at the steps 412 and 400,

' In the receiver unit 26, the envelopes or the folded sheets are stored in the
first chamber 200. 'When the envelope or the folded sheet is received from the
sealing unit 24 into the first chamber 200 of the receiver unit 26, the two rotary discs -

i 208 rotate to push the envelope or the folded sheet by means of the upstanding rods
- 210 provided thereon ﬁgainst the support wall 204 for supporting the envelopes or
i the folded sheets vertically in right order.

The first chamber is capable of storing up to two hundred fifty envelops or
folded sheets. When the first chamber 200 becomes full of the envelopes or the
ﬁm&xlﬂmes,a!ﬁmnhg;mﬁaeofﬂﬁsishﬁuuibythehmemmjanmmua;31ﬁx
display on .the computer monitor 36 at the steps 418 and 420. ‘This error may
conveniently be removed by taking the envelopes or the folded sheets out of the
receiver unit 26.

The receiver unit 26 when not full of the envelope continues to receive the
envelope or the folded sheet therein at the steps 418 and 420. |

Fig. 18 shows a papér jam recovering p_rgi:ess. When the paper jam
occurs, the printer controller 32 and the inserte; conu'oﬂer 34 are intercommunicated
with each other through the host controller 30 for cooperatively recovering the paper
jam. The host controller 30 sends a waming message of the paper jam for display
on the computer monitor 36 upon receipt of a notice of the paper jam from the
pﬁh&wconnuner32andthehmeﬂercouhbﬂer34.

‘When the printer controller 32 receives a warning notice of the paper jam at
the step 428, the printer controller 32 instructs the printer 12 to discontinue an actual

printing process in case of presence of the sheet at the output of the printer 12 and

33

This Sheet Has Been Re ﬂ

R



“the sheet I Juf igce of tph@ shaminieo ree fael ded in the wrap node,
sehdi®g} o & ! % {}9; Rpgﬁgimnsmre t haPREREMIPEFeld the sheet entails andd%%
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: unlt1 selecting a Z-fold nbde by software when an insertion of the sheet

i nt 0¥ he envel ope is desired, transferring the sheet to an accunul ation
meensh taki ng the sheet out of the accunul ati on neans, folding with rollers
and stibsequent |y transferring the folded sheet to the insertion neans,

i nget'ting the sheswitches théeutput aif the printerdi2 dotthe facnsdomﬂoatpuelfopdmenm@&e
seal ing neans by wettjing a gummed flap of the envel OBﬁ- cl osi ng and seal i ng

the f¥ap of the erwm panfadsheats @ty @pd 3G5. 1 hEurthere thecprinter
322;[ r ezet ting in case h ggégsnagte%ghé)g% ﬂ;e pr%cgs%dtg S seI ect ed ailer34 at the
P step 504. .
| © ‘When 1o sheet remains in the output of the printer 12 at the step 503, the
b printer controller 32 switches the output of the printer 12 to the face down output for
| diverting the remaining printed sheets on the tray 46 at the steps 506 and 505.
. On the other hand, when the Jast sheet remains for printing  and the printer
controller 32 receives the warning notice of the paper jam at the step 507, the printer
controller 32 mstructs the printer 12 to discontinue any further printing process until
a next command is received at the step 508, The lastsheet is printed out when a
restart printing command is entered by the computer unit 10 at the step 512.
i When remaining sheets to be printed by the printer 12 are more than one
" sheet at the step 507, the printer controller 32 switches the output of the printer 12 to
| __ the face down output for diverting the remainingsheets on the fray 46 until the end
of the job command is received at the steps 506 ant 505,

The jammed sheets are removed from the printer 12, the transfer unit 14,
the folding uait 16, the conveyor unit 18, the envelope tray unit 20, the insertion unit
22, the sealing unit 24, the receiver unit 26 or the enclosure supplying unit 28 before
a restart printing command is entered by the computer unit 10 into the system at the
steps 509 and 510. _

Inserter mode, up to 250 pages are fed manually. With the corputer, the
operating mode and parameters are chosen and set. Then, the system will know how
=! many pages bave to be assembled per envelope, whether to add an enclosure and
l whether to seal the envelopes. The envelope format is automatically recognized.
L When the “Start” button is pressed, the system automatically proceeds with its work.

: If the manual feed tray is empty, the software will tell 50 on the screen. The job will

i
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sheelis to be folded, folding the sheet with rolls and transferring the

fol dgd sheets to the insertion means, selecting a wap fold node when an
encliysure is desired to be inserted, verifying presence of a piece of the
sheef® to be folded in the wap node; sending a'warning notice to the o
conpit er when the sheet in the wap node exceeds over one lLimted piece and
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P Envelope-sized enclosures are added after folding. If necessary, enclosures can be
i wrap-folded beforehand with Prinserter. Even this is interactively controlled with the
computer. The enclosures are then manually put into the enclosure tray, which can
hold up to 250 items. |
In mode, all of these finctions work togethér. The printef output is directly
guided into the assernbly module, The printer has two paper trays; so, the letter form
can be fed from the upper tray and the further pages from the lower tray.
Interaicﬁvely controlled by the computer, the number of pages per envelope should
be closed and whether an enclosure should be inserted, The pages are then
- assembled accordingly, folded, the enclosure added, the whole package inserted and
the envelope closed. Up to 250 filled envelopes are output into the envelope tray unit.
In case the job is changed, the parameter settings can be easily and comfortably
changed and set right at the computer monitor. With a mouse-click, the system is
ready for the next task, _
If sheets need to be signed by hand, they are output in printer mode first,
signed and then processed in inserter mode. |
i | " As described herebefore, according t(; thé bresdnt invention, since all of
o | the units of the printing and post-proceésing system is fully computerized under the
control of the controllers with software programs, the user may conveniently apply
the system for various modes of the operations such as the printing only mode, the
insertion mode and the combination of the printing with insertion mode and the fike
by merely inputting some commands and parameters to the system. Even with the
mode of enclosing the enclosure, the process speed does never go down since the
sheets and the enclosure are simultancously fed by the folding unit 16 and the
; | 35 | —
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i nse ficigot At @zdek® envel opex ¥ ey Fakee_38Nnal osed envel ope to th
seztl fgﬁgq%dzg‘ugh 4okS FAINBS 34ubtsdd f | ap '5F ’c’ﬁ'é""@?ﬂ/éi"bpe cl osing and seal i n@nas
the ‘H ap of the envel ope and feeding the seal ed envelope to the receiving
uni t%: The insertion node includes further a step of detecting the presence

an eﬁclosure in the box and feeding the enclosure to the-folded sheet. The

i nseiti on node includes further a step of detecting a volume of the

enve{ppes stored in the rece|V|ng unit to issue an warning notice by

di spf- ayl ng on the conveyorumt 18 under control of the inserter oontrol!er34mthsottware programs.

Further, the components of the system such as the printer, the folding unit, |
the insertion unit, the sealing unit and the rece:vmg unit are physically integrated into -
a compact unit with rematkably reduced size.

Different functions that are logically connected and needed to a complete
job, are integrated into one compad system. Operating and handling of the system
are tailored to the needs of the users.

The pnntmg press and post-processing system may conveniently be used by
all who send confidential documents, serial letters, invitations, offers, invaices, daily
L " mail, shipping documents such as adult edncation schools, advertising agencies,
airlines, the army, authorities, bank outlets, brokers, building compauies, car
s companies, chains of stores, chambers of handicrafts, chiurches, clubs, communities,

concert organizers, copy-shops, court offices, credit car companies, dancing schools,

distibufors, doctors, E-qut, employment offices, finance authorities, fitness club,

golf clubs, hostels, inquiry- offices, insurance agents, sales companies, schools,

' secretary offices, seminar organizers, sport clubs, suppliers, tax advisers, tennis

- schools, trade show organizers, tennis schools, trade show organize.rs,' training
centers, travel agencies - but to name a few.

‘Whereas modifications of the present invention wxli no doubt be apparent to

a person of ordinary skilled in the art to which the invention pertains, it is to be

- understood that the embodiments shown and described by way of illustration are by

no meaps intended to be considered in a limiting sense.  Accordingly, it is intended

that the claims to cover all modifications of the invention which fall within the spirit
and scope of the invention,
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13 QOMEDEIVED n2/@Nik F 19801 AP stda@neNVel ONRG: QSC@AMTMFagnisssi bl e vol une. The
printi i 84184 iTHE dAt3TnEAINBY 8404n¥l4ddes  heRET¥PEME# et ecting a volune of theldoss

sheet accunul ated in the accumnul ati ng nmeans, i ssuing wﬂ

t he sheets exceed an admi ssible volune, instructing thetﬁrl nter to

di scontinue or divert printing of the sheet remained th ﬂmmmmmlm

transferring unit tq djscontinue further feed of the sh

accurul ati ng uni 613#@&(!156 of controlling the printing ahdt®t

post - processi ng syst em corrprl ses further the steps of checking an

operati.onal state of the printing neans when the sheet jam occurs,

switching an acyl vatl o aieshh%nflpodt-SroceSsify L?ftgmeWm performs selectively several

operations under the control of a computer with software programs by previously

inputting commands and parameters to the system, which comprises :
a computer unit for instructing and controlling the systém as a whole;
2 printer associated through a controller unit with the computer unit for

i . : seleétively printing a sheet to be mailed;

i atransﬁermutconnectedtothepnnterandamanualtmyfortmmfemngthe

sheetto a foldmg station by the software instructions and under actiation with a first

i | sensmgmeans,

; a folding unit comnected in series to the transfer wnit for accumulating,
folding and feeding the sheet by the programmed instructions and under actuation
with a second sensmgmeans

a conveyor umit arranged in association thh the folding unit for conveying
the folded sheet with a selecnvely added enclosure to an insertion station;

an enc;osure supplying unit associated with the conveyor unit for selectively
supplying an enclosure to the conveyor unit for addition to the sheet by the

 programmed instructions and under actuation with  third sensing means;

an envelope tray means associated with the conveyor unit for stacking a
phurality of empty envelopes and feeding the same by piece with means for engagng
with and turning over a flap of the envelope while léaving'the tray;

an insertion unit arranged between the conveyer unit and the envelope tray
means for inserting the sheet into the envelope and subsequently transferring the
enclosed envelope toa sea]mg station;

a sealing unit associated with the insertion unit for closing and sealing the
flap; and

37
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ou (e d2Fdeniis: i2N@s7 @NEizvEsng dat a paes mmr%&gs& @y Jthe printing \8040
optéqug%g'lron/htm 8T IR RG34 P MBen t he 'Y iIFALS ’pjr‘lécess is not conpleted,.

hol c,{}fﬁng di scontinuing state of the printing operation before receiving the

next-',?_:;-.;data for operation when a |ast piece of the sheﬁlmﬁmmulul jjned in
thegprinter for printing and instructing the printer] ,m[‘m-the
shegt: jamis renoved. BRI EF DESCRI PTI ONS OF THE DRAW NGS® Prlef érr éd but not

Tt e oo T . ChrodBReP bk Bapoted o gk i el hot andzh fssbEiagon
ost:ipr ocess ng. <R Siciofte AdoinBEintoe s A B fonii of ef pioBY o
oA 2 A printing and post-processing system according to claim 1, wherein the
controller unit comprises a printer controller for controlling the printing operation of
the printer, an inserter controller for contxolling the sheet folding, the sheet transfer,
the sheet insertion into the envelope, the envelope sealing as well as the finished

envelope depositinthereceiverdnitand a host controller connected to the computer |
unit, and the printer controller and the inserter controller are interactively
communicated with each other for whale control of the system.

3. A printing and post-processing system according to claim 1, wherein the -
transferring unit includes a mechanism for selectively transferring the sheet to the
folding unit. | _

4, A printing and'post-processing system according to claim 3, wherein the
mechanism for selectively transferring the sheet to the folding unit comprises a
manual tray for mamually stacking and automatically transferring the sheet to the
folding wnit, a coupling means connected to an output of the printer for automatically
transferring the printed sheet to the folding unit, and a path means with feed rollers
for feeding the sheet to the folding unit, one terminal of which is branched into two
ways. with feed rollers for connecting to the mammal tray and the coupling means
Tespectively whereas the opposite terminal thereof is connected to 4 first stopper
means of the folding umit for determining a folding position of the sheet. |
5. A printing and post-processing system according to claim 1, wherein the
folding unit includes: ' |

an 'accumulating means associated with the path means of the transfer unit
for accumulating one or miore sheet for folding;

a first automatic and prpgrammzible adjusting means movably connected to
the accumulating means; and '
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el evail on of the transfer unit of the system accor di
[ nVem ion. Fig 4 is a schematic el evati on of the foI ﬂ Ilﬁ"ﬁ lﬁﬂ system
acqorﬂlng to the present invention.
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a guide roller means operatively associated with the accumulating means for
glxiciixig and folding the sheet in cooperation with a second automatic and
programmable. adJustmg means movably connected to the guide means.

6. A printing and post-processing system according to claim 5, wherein the

- folding unit operates in selection two fold modes of & wrap fold and a Z-fold of the

sheet by varying positions of the first and second adjusting means, and parameters as
such the type of folding inchuding the wrap fold and the Z-fold and 2 sheet size
adjustment are controlled by the inserter controller with software programs.
7. A printing and post-processing system according to claim 1, wherein the
conveyor unit provides:

a first running belt system with a main driving roller, guide rollers and a belt
suspended therearound and connected to the enclosure supplying unit for conveying
the enclosure; and -

a second runming belt system having a driving roller and driven guide rollers

and a belt suspended therearound and partially made into contact with the belt of the

first rinning belt system for passing therethrough the folded sheet and the enclosure
selectively added. |

8. A printing and post-processing system according to claim 7, wherein the
second running belt system is provided with a hook means for temporarily catching
the enclosure for synchronizing the feeding of the folded sheet and a sensor for
detecting arrival of the folded sheet to activate the hook member for retraction.

9. A printing and post-pracessing system according to claim 1, wherein the

. envelope tray unit includes:

a tray body automatically to be elevated by an elevator means for
superimposing therein a plurality of envelopes; |

a nail member resiliently supported by a crank arm for engaging with and
turning over the flap of the envelope; and

—_—
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O fefeivép Ge/@AIY: 1:0idsy aeBiamsyed SChAeR i _s"’i%, ¢y a fol ding operati on go42
by thé”f 82/94 TYE k47 §8 gﬁ“ phHa4e 3148, accor% % fh&:jr esent invention. Fig.
5B rs a schematic viewillustrative of the folding mode of the wap fold to

et it L e, e o AR :s"y
uni tzzin different operation fromthat of Fig. 5. Fi g i's 4 s&he‘matl c
fvlfé’?hg' ani  as shown | o §F R ”ﬁ?eﬁv%ﬁempe 3ok o
seal {ng unit of t Boys gemg%f&O%&gmcﬂ%ms&w 98- touch with the top envelope
i superimposed.

10, A printing and post-processing system according to claim 9, wherein the
envelop tray unit includes means for detecting the sizes of the envelope and the flap
thereof superimposed on the tray body. |
11. A printing and post-procéssing system according to claim 1, wherein the
insertion unit includes: _

two feed rollers disposed symmetrically for feeding and subsequently
somewhat moving back an empty envelope to a joining position with the folded
sheet to be inserted therein;

| < a claw means operable to be inserted into an opening of the envelope for .
B guiding the folded sheet and the additional enclosure into the envelope; and
| a positioning means for placing the folded sheet in alignment with the
envelope for smooth insertion of the sheet thereinto.
| 12. A printing and post-processing system according to claim 1, wherein the
: insertion unit includes:
insertion rollers including a driving roller and a guide roller where the
folded sheet is inserted into the envelope; _' :
a first énvelope discbarge chute communicated at its one end with the
P envelope tray unit and having therein an inclined path with a set of feed rollers for
' - feeding the envelope against the insertion roliers;
2 guide segment disposed in abutment with an open end of the first
envelope discharge chute and in confronting relation With the driving roller and
having a guide swrface curved along a partial circle of the driving roller with a

specified clearance to provxde a guide channel between the driving roller and the
guide segment;

—_—
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he system according to the present invention. Fig. 10 is
a schematic elevation of the sealing unit of the systemaccording to the

CRRRMNLELN 5 S 2oces st bpenad onvel ope. sccording to che
present i nvention. Fiaysheep holden disphsadaini the ¢oaveyor unlt forsuspending, firthe passing
e P g b Sk e 5 Se'E 9a Boe Lprg
insertion rollers and éomprised of a hook member connected at its one end to
crank arm connected in turn to a plunger driven by a solenoid by instructions from
the inserter controller; | ' '
a second envelope discharge chute disposed in the down stream against the

insertion roflers for once receiving the empty envelope passed through the insestion
rollers, returning the same envelope against the insertion rollers for a predetermined
distance to receive therein the folded sheet gnided by the guide rollers and then
discharging the envelope inserted with the folded sheet against the sealing unit and

. providing a tilted path with confronting feed rollers, a sensor for detecting arrival of
the empty envelope in the second envelope discharge chute and sending a message
of arrival to the inserter controller for instructing the insertion rollers to effect a short

reverse rotation by which the envelope ‘once received in the second envelope
discharge clhute s somewhat retumed against the insertion rollers for the
predetermined distance to receive therein the folded sheet and a claw arm member
pro'vided in an entrance of the second envelope discharge chute and having a tip end
‘adapted to be inserted into an opening of the envelope just when retumed for
facilitating a smooth insertion of the folded sheet nto the envelape; and
an aligner provided in the vicinity of the holder for pushing the folded sheet
- to the position just in alignment with the opening of the envelope waiting to receive
the folded sheet therein. |
13. A printing and post-processing system according to claim 1, wherein the
sealing unit comprises;
a first chute connected to an outlet of the insertion unit for guiding an
impregnated envelope therein and provided at its delivery a flap bending member to
turm over the flap of the envelope;
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Fig. 14 is a fl
‘to the present
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node of the systemaccording to the present invention.

a damping means provided at the entrance of the first chute for wetting the
gummed portion of the envelope and including a water tank, 2 water impregnating

: ségment and a water supply means disposed between the water tank and the water

impregnating segment;

swingable rollers arranged in a swingable crank confronted with the flap
bending member for receiving a closed end of the envelope and then moving the
envelope somewhat outwardly; |

~ sealing rollers disposed in the vicinity of the swingable roflers for pressing

" and sealing the bent fiap of the envelope;

a turnable cam means arranged in contact with the swingable crank for
swinging the swingable roller under the fumction of a spring means; and

a second chute to be formed with an elongated arm member of the
swingable crank for feeding the sealed envelope into the reéeiverunit.

- 14. A printing and post-processing system according to claim 13, wherein the

sealing unit provides a detection means for detection of arrival of the envelope, a
damping means for ﬁpplying a water to a gummed portion of the fiap of the envelope
in responmse to the detection of amival of the envelope, and a water level
measurement means for measuring a water level in a water tank and issuing a
warning of exceed over an admissible low level. _ '

15. A pnnnng and post-processing system according to claim 1, wherein the

. sealing unit is composed of:

a first guide chute having therein an inclined path and provided at its inlet
portion with a movable damping means including a support member for bearing a
wet foam piece connected to a water supplier and its outlet portion with a sensor
sensible to receipt of the envelope in the inclined path for sending 2 message to the
inserter cantroller to instruct the damping means a projection of the wet foam piece
against the flap of the envelope for wetting;

—_— a2

This Sheet Has

g N _

Ko4d



Fi Q- reivioSuzfen’ 14O (HBPARE sfibesh e COﬂtiﬂhﬁbedssmumtmrrgsw-Eh Jinsertion mode of the ..
‘tffs_an_elmarpged—se#rena i

Syst eMTac/os AUR(QSLE FATCODAMCIMS| nvent BRI y*F7
Vi ew showi ng the state of inserting the folded sheet into-the eanhﬁ in

the*nsertion uni't of the systemaccording to the | uﬂ uuml“ u l is a
fl ow:chart of the paper jamrecovering process of t ng to
t he present i nventi on. PREFERRED EMBODI MENTS An.enbodi ment “of "t he printing
and: ﬁlost processing system according to the present i nvent i on w Il now be

descrl bed with referencasebof the guidewrolless swingably arranged with a swing crank member

' having a crank amm for once receiving in the biased position the envelope sént

« -~ through the path of the fitst guide chute and then feedmg in the vertical position the

# envelope against the sealing position, sealing rollers for recsiving with press the
envelope and sealing the wet gummed flap to the envelope body; and -

a cam mechanism disposed in engagement with the swing crank member to
provide a swing motion thereof and including a cam piece and a solenoid connected
thereto and a second gnide chute which is formed when the crank arm of the swing
crank member is turned to the vertical position to provide a vertical path and
providéd with a sensor for detecting a passing of the sealed envelope through the
vertical path to activate the receiving unit.

16. A printing and post-processing system accordmg to claun 1, wherein the
i - receiver unit includes:
: | a chamber for receiving the sealed or unsealed envelope fed from the
sealmgumt |
| ' an upstanding support wall movably arranged in the chamber for supporting
- the envelope vertically in right order; aﬂd
pushing me'ans- disposed in juxtaposition to the support wall for pressing the
envelopes thereagainst. | |

17. A printing and post-processing system accofding to claim 16, wherein the

rotary pushing means comprises two rotary discs arranged in the conﬁonﬁng relatioh,

each disc providing with spaces four upstandmg rod members for progress:vely

pressing the envelope upon rotations of the discs.

18, A printing and post-processing system according to claim 16, wherein the

teceiver unit is provided with an envelope monitor means for monitoring the volume

of the eavelopes stored therein, and commanding to display an exceed over an
! | admissible volume of the envelopes to be stacked in the receiving unit. |
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Ref & tan&@adakdynt | N ovace pmstm rmc 'rﬁg kystem according to
t het f‘#vﬂg%}o%?nfuhz%?so%}mm |3a¢q4 $748onpr i self¥ol LG t-er—uni-t+—10 fnr aols

lnpui__tl ng the data and commands to each conponent of t em
sellefiti ve and control | ed operations, a printer unit 1 'ﬂﬁi &"mmir abl e

Wi t h¥ iprogramto print the sheet to be mailed, a trans
.feéd{ ‘ng the sheet to an inserter unit, a transfer unit 14 for feecil ng t he
' stht to the inserting unit, a folding unit 16 for folding the sheet with
di fferent fol di ngigpdesA pnhmg and tpost-proogssingdsysteim acedrding togclains 1, wherein the
heqelnafter descri bed, a conveyor unit 18 for conveying the fol ded sheet |
vm th¥a sel ecti vel yemamqmbahe eenclesucesupplying pmitgarer sidably ragepaadated in 2

el ope tray unit 20 for stacking a pIurallty of envelo es a
di s'ghargl ng the smmguwmrmnwsi&w&to ?@dlgsdsheets out

| :.;_:_ of the receiver unit and to fill the enclosure supplymg unit with the enclosures to be

; inserted into the envelope.
!' 20,  Aprinting and post-processing system comprising:
l o aﬁrstmeamformpmhngdataandcommandswc&ssarytocontxoland
! - operate the system;

g a second means for receiving the data from the first means for identification

- and sending the commands to the system for control; |
a third means for receiving the data from the second means to control 2

prmtmg operation of the printer and to output an information including an operation |
state of the printer;
[ . afounhmeaﬂsformceixdngthedamﬁ'omthesecondmeansmoonuolthe

; folding, transferring and inserting operations of the sheet and also the sealing and.
| _ depositing operations of the envelope and then output an information including

| opemtxonal states in respective steps; '

a fifth means contamedmtheﬁrstmeansforreeemngthe data from the
third and fourth means to monitor the printing operation and output an information
including an operational status of the system; |

& sixth means contained in the first means for receiving the data from the
. fifth means to display; and

a seventh meaus contained in the first means for receiving the data from the
sixth means to select an operation mode of the system for a printing mode, an
inserting mode of a printing and inserting mode and to send a selection signal to the _'

A second means. o |
| 21. A printing and post-processing system according to . claim 20, further

e
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envel FdaGRey sheet FQE wh&muﬁmqgijﬁert ion thereinto, a.
sea i“%%gv&@y 4’"%1@' égfﬁiﬁlogmoa stagp of t W9 atlbted¥=a receiver unit 26 for 4047

Pepqﬁxing and storing the seal ed envel opes therein, an enclosure supplying
Flo. i there are arranged mitiple controrlers in v NN ERMRRIEG. "
16 priécessing system for exanple, a host controller 30 Eonhected td . the
Conp%er unit comprising means associated with the third means for switching an output of the

_ printer from a face up output to a face down output used for only printing or

. diverting the sheet and vice versa. _ |

S 22, A printing and post-pfoc@ssing system according to claim 20, further

! | comprising means associated with the fourth means for contrelling ‘operations to

' prinit or not print the sheet, to insert or not insert the sheet into the envelope, to
. “enclose or not enclose the enclosu:eandtosealand-notsealtheﬂapoftheenvelope.'
; 23. A printing_.and post-processing system according to claim 20, further
i comprising means associated with the fourth means for detecting an emptiness of the
I . envelope in the envelope tray unit.

P 24. A printing and post-processing system according to claim 20, further
comprising |
i means associated with the second means to select a manual supply of the
sheet to be mailed; |
means associated with the first means for commanding through the sixth
means to select the folding modes for a wrap fold mode or a Z-fold mode and to
send a selection signal to the second means; |

means associated with the fourth means for commanding an accumulation

of the sheet fed from the manual sheet supply means by counting the number of
pieces accumulated therein and detecting an exceed over permissible number of
accumulation for warning;

means associated with the fourth means for cormmanding the folding means
to perform selectively the wrap fold mode or the Z-fold mode;

meaps associated with the fourth means for commanding feed of the sheet
to the receiver unit free of enclosure when the wrap fold mode is selected;

means associated with the fourth means for detection of the presence of
enclosures deposited in a box;
: \
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10 a r| n t connechpid e (tmﬂsbwm #endroll er 30 and an '
#EM%E IQQJE“;@“WOG to t hREFH BT 481 | er_30._The canputer 048

.unTt.- gacommands, and controls with proggnms the printing and
_ posrx_"‘,cesy ng systemas a whol e and provides a nonit i"ﬂluullﬂmlmmm 38

and & nr'ysuse 40. The conputer 10 is connected to the pr

:posf~pﬁ=¢§ce53| ng system through such ‘connectors as | EEE1284 (Centron cs)

RS- 232(';=( DB9) or Local Talk (Mni-DIN).” Any type of the personal corrputers

are ay@il able for this prummgwmm&yemmndmgtmowmthe
system st he conputer is the nost inportant component to which various

comgnds are input - teaclpsaesodhe insertion meapsifor ttrodnetion into-the savelope M@}hﬁmﬂlﬁle
opera:t .rlg stat us of each conponent of the ’

means associated with the fourth méans for sealing and transferring the
envelope to the receiver unit.
25. A printing and post-processing system according to claim 20, further
comprising:
‘means assocxatedthhthe thxrd meaus forcotmnandmgthe printer control
means to input a desired mmber of the sheet to be prmted
means asocxatedwnhthethrd means fomommandmgoonnectmnofthe
face up output of the printer to the folding means;
means associated with the first means for commanding through the sixth
means to select the folding modes for a wrap fold mode or a Z-fold mode and to
send a selection signal to the second means;
‘means associated with the fourth means for commandmg an acmmlanon
of the sheet fed from the printer by counting the number’ of pleces accumnulated
‘therein and detecting an exceed over permissible mumber of accumulation for
means associated with the fourth means for opﬁnnanding the folding means
SR to perform selectively the wrap fold mode or the 7 fold mode; .

" means associated with the fourth means for commanding feed of the sheet.
— . tothe receiver unit free of enclosure when the wrap fold mode is _Selected; |
means associated with-the fourth means for detection of the presence of’
enclosures deposited ina box

P means associated with forth means for commandmg oonveyance of the

enclosure to the insertion means for introduction into the envelope together with the
sheet; and '
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Sys mtGzzakbe P i Nt Rige C@WnﬁlrheﬁasBqu)sn physical ly connecte
thr%ﬁmgﬂ%%g%wﬁégg;mluggiw@ﬂb t he cB¥pMIEr**28Y 82Fhe printer controller %0“

32 sgrves to control the' print job of the printer 12 which works when the

shee; is desired to be printed but does not wor has al r eady
: beeri“’prl nted or the printing is not required. Tnm“ﬂw “ﬂumlm“lér 30 serves
to nmdnitor the operational status of the prlnter*12c tthe®t r&nsfer unit 14,
t he ﬁoldlng unit 16, the conveyor unit 18, the envel ope tray unit 20, the
i nseftion unit 22, the mesnsi  asgociated with the dourtic sneans iscaling ms&zrmgthe
encl gsure supplying unit 28. The host controller 30 corrects operational
dat a*such as t he epuelope jathe Jeceivesvai. o nmessage to the conputer 10, the

pri n__%er controll e2r6.32 A printing and post-processing system according to claim 20, further

i comprising; |

meamassomawuhmemirdmmmnhxﬁeansﬁoroommnding
detectxon of the sheet j jam and an output of the wammg notice for computer dsplay,

. means assocxated with the third means for commanding discontimue of the
printing operation and switching the operation into the face down output operation
upon detection of the waming notice with subsequent of the sheet to the face down -
tray ; and |

means associated with the first means for commanding restart of the printer
after removal of the sheet jam.

27. A method of controlling a printing and post-processing system comprising
the steps of:
selecting one of three operation modes of printing, inserting and printing
wﬁhMmg,pmeessmgmmsethepmungmode:sselededthadatamtbeMer |
for printing on the sheet with selection to continue or discontinue or divert the
printing operations;
manually inserting in case the inserting :ﬁodé. is selected by software the
sheet into a manual tray for preparation of txansferrmg the sheet to the folding unit,
predetermining a desired number of sheet to be enclosed in an envelope, displaying a
. wamning notice when an admissible volume of the sheet to be enclosed in the
envelope is exceeded; |
selecting a mode of the folding into a wrap fold mode when an enclosue is
desired to be enclosed with the sheet, verifying one piece of the shcct to be folded in
the wrap mode, sending 2 warmng notice when more than one piece of the sheet
entails and foldmg the sheet and feeding the same with the enclosure into the .
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‘and { Reeives 82/0€14:P D897 Gir s35eed¥t SO t heige t e (RiNTEY @ige Cant 1 ol | er 32 and the
0B FARAY

i nsertdb? @3/ BE,

Hed¥idf cat e | N tEIA=Wi t h one anot her

t hrough the host controller 30. The inserter controtter—34—serves—to
control with program an operation of each corrponen

_ ncl-udi ng
the transfer unit 14, the folding unit 16, the cqn ” Iﬂn fﬁune
envel ope tray unit 20, the insertion unit 22, the _ s 17

receiver umt ;

selecting a Z-fold mode by software when an insertion of the sheet into the

~ envelope is desired, transferring the shest to an accumulation means, taking the sheet

out of the aiccmnulatiqn means, folding with rollers and subsequently transferring the

Kaos0

folded sheet to the insertion means, inserting the sheet into the envelope, feeding the -

inserted envelope to the sealing means by weiting a gummed flap of the envelope,

_closing and sealing the flap of the envelope, and feeding the sealed envelope to the

receiver umt 5

setting in case the printing with msemng mode is selected a desired mxmber

of sheet to be printed and inserted into the envelope, setting the printer to transfer the
printed sheet to the accumulator, accumulating the sheets to be folded, folding the
sheet with rolls and transferring the folded sheets to the insertion means;

selecting a wrap fold mode when an enclosure is desired to be inserted,

verifying presence of a piece of the sheet to be folded in the wrap mode, sending a
warning notice to the computer when the sheet in the wrap mode exceeds over one
limited piece and folding the sheet and feeding the same with the enclosure to the
receiving umit ; - '

selecting a Z-fold mode when an msemon mto an envelope is not desired,
accurnulating the sheet in the accunmlator, taking the sheet out of theaccumulating
means, folding the sheet with rolls, conveying the folded sheetto the insertion means,
inserting the sheet into the envelope, feeding the enclosed envelope to the sealing
means by wetting a gummed flap of the envelope, closing and seahng the flap of the
envelope and feeding the sealed envelope to the receiving unit.
28. A method of controllmg a printing and post-processing system according to
claim 27, wherein the insertion mode further includes a step of detecting the
presence of an enclosure in the box and feeding the enclosure to the folded sheet.

29." A method of controlling 2 printing and post-processing system according to

This Sheet Has B
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and :tmgﬁfmbz;wwmsmplnwsﬁuasﬁnlt 28. pad 65 @ﬁlﬁﬁnﬁfnnélcﬁﬁ nol I'er 34 further
ser ves ' 0/0ALIIE | 1588 FATTOY 3404 8T8 oper at/RErABiwEsC b  Tonponent —of—the—syst endosL

ahd detects such undesired trouble as paper jamin t ssue a
nmessage agai nst the host controller 30. Again in Fi g?ﬁ!@ M lﬂmj IIIFZ IS
arranged on the head of the systemand in abutment re

transfer unit. 14. The printer 12 is preferably a leser printer with two

cassettes 42, A4iay2T|ovhersinihe insettidymodeaiither Mciies’dStep of A & volunidof
printer 12 applied in the systemaccording to the invention is selectively

operated to pri rthe envelopes stbsedtin e recsivingainit-i issuea wamingnoticet by displaying ony

46 for printing only or to print out the sheet as a so-called face up
output into an itheeomputer monitor when the envelopes exceed an admissible volume:

30. A method of controlling a printing and post-processing system according to
claim 27, wherein the printing and inserting mode includes the steps of detecting a
volume of the sheet accumulated in the accumulating means, issning a warning

i ' notice when the sheets exceed an admissible volume, instructing the' printer to .
0 _ discontinue or divert printing of the sheet remained therein and also the transfemng

! , unit to further discontinue feed of the sheet to the. accumulating unit.

31, A method of controlling a printing and post-processing system according to

| - claim 27, further comprising the steps of:

i checking an operational state of the pnntmg means when the sheet jam

| occur

: - switching an activation of the printer to a face down output to print the
remaining data in the sheet after the printing operation is discontinued and when the
printing process is not completed;

holding discontinuing state of the printing operation before receiving the

next data for operation when a last piece of the sheet is still remained in the printer
' for printing; and '

instructing the printer to restart after a sheet jam is removed.

49
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50 of péckRed G266 iRhia Yadztar dzoedw | NSerpaei Os2 MRnSECRiee | €0; t he envel ope under
t he swi'8TIRR4d BBntS: 04 FOE 03 304 ST nenber NE2I t4¥s¥ Mol enoid. In the K052

transfer unit 14 as shown in Fig. 3, there is provided a feed path 54 with
feed rollers 56 and 58 for feeding the sheet to the folding unit 16. A
termnal end of the feed path 54 is branched into two feed paths 60 and 62
provided with feed rollers 64 and 66 respectively. The feed path 62 is
connected to the manual tray 68, while the feed path 60 is term nated at

the inlet 50. In the feed path 5 re.i ran or 70 connected
to the inserter controller 34 fﬁ%ﬁgﬁﬁﬁﬂ@&aﬁﬁ r of the sheets
and al so an accidentally occurable paper jam Referring to Fig. 4, the :
folding unit 16 is associated in series with the

The printing and post-processing system according to the invention
provides as a compact integration unit a computer unit for commanding with -
programs each component of the systein for selective and controllable operation, a
' | .printer unit selectively operable with program to print the sheet to be, mailed, a
i  folding unit for folding the sheet with different folding modes including wrap and Z
| form foldings, a conveyor unit for conveying the folded sheet with a selectively
added enclosure to the enveloping or storing position, an envelope tray unit for
stacking a plurality of envelopes and discharging the same by piece, an insertion unit
for meeting the envelope with the folded sheet for subsequént insertion the,reinto,- a
sealing unit for sealing a flap of the envelope, 2 re&i%r unit for receiving and

storing the sealed envelopes therein, an enclosure supplymg unit for selectively
supplying an enclosure to the conveyor unit.

.
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t raf‘%&ﬁ:’ivzb‘%im 4. 1§qgsvaﬁcékgikgi"t i Ng, i died YpaiiEn i’ﬁﬁdbﬂg] the sheet by
recei Viomp2¢ON TR diS: 0ft rRARN 03NBI0A 183€8 t er CONRY OPife+a84b¥sThe fol ding unit 16 053

provi des an accunul ator 72 connected to g feed path 54 of the transfer
unit 14 for receiving and accurnul ating the sheets. The accumulator 72 is
designed to receive not nore than five sheets for folding at a tinme. The
accunul ator 72 is associated with a first adjuster 74 which is novably

arranged to el evate by neans of a nbtor unit 76 for adjusti ng a bottom
| evel of the Fy .
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aCCUTcRWEY azfih 14919 9936 GF Radagoui t N t Nes NeCiprirebEpadd) seaCCOT di NG to the

f ol di ng9MBYDd TWE 13HeS FAXaP3 RIS Z- f ol WFY HMw¥e¥ &¥3 on of the first gos4
adjuster 74 is controlled by the commandst gomthe i nserter controller 34

to neet the sheet size and selection of the folding nodes by the user for

the wap fold node and the Z-fold node as hereinafter fully described. The
accunmul ator 72 is further provided with a sensor 78 which 'serves to detect

t he nunber of thmt to be inserted into the accunul ator 72 and the
r (2]

accidentally occ rouble |ike a paper jam For exanple, the sensor 78
sends the inserter controller 34 awarning notice ywhen norethan five

sheets are inserted into the adcunul atgr_ 72.
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The:ammmuluzmrm?ﬁ 1867 htiEdabédi TOr e premaei @6 deatiieb pAseP@SI §i oning roller 80 for
movi ng' My0%/ P& TR ABIOSOFAXt e 34McBHE 0  ondWE TR Mk Tf‘(’not shown) of the \goss
actcurmul ator 72 for alignnment. In Figures ,4?d 6, a set of guide rollers

82, 84 and 86 are associated with the accumifator 72 for guiding and

foldlng t he sheet, nanely_.the heet Is taken out of the accumulator 72 and
passed t hrough the rollefg Q% 84 and then through the-rollers 82 and 86
after once introduced into the guide pocket 88 as shown in Fig. 4, in which

is arranged a second adjuster 90 to elevate by neans of a notor unit 92 for
adjusting a bottom |l evel of the guide pocket 88 to neet the sheet size

whi ch has been previously |nput by the conputer 10 as one of the data. An

operation of the
% | 64

b
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SeCQNikcEdioUge @ 1495b 1d57 GPREdafdy! €d DY dafie deN@RiwidlpaOeh Ol  €r 34 with
pr ogr ahty. 02X94 ITUE diSrRScFAN 03 Ge%icET48ed, t heWRE\AW et ol é%4 des two different Kose

fol ding nodes of a wap fold and a Z-fold.of the sheet by changing
positions of the first adjuster 74 which will be described nore econcretely
with reference to Figs 6B. Fig. and 5B. show the fol di ng node of
wap fold where the fi i&i )jster 74 is rlﬂved upwardly by the notor unit

76 to shift the bottomlevei of the accunul ator 72 against the roller 84 so
that the sheet transferred fromthe transfer
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19 upiceivio iafved 94:96 GedrGrBBEsAt the ARE- ENisrirkPRE gasjtion of ‘the sheet
as showA? i0A/(1| TUESYS: 0q [FAX (98 40HBF48 on of IEIBMbdE1lgspi nched bet ween t he Kos7

guide roller 82 and the guide roller 84 for entering into the gui de pocket
88 whil e bending again the sheet at the opposite one-third posi tion of the
sheet and then the latter bent portion ig éplnched bet ween the guide roller
82 and the guide roller 86 for passing théi&through to provide a form of

wrap folding as shown in Fig. 5B. Figs. 6A and 6B show the fol di ng node of

the Z-fold where the first adjuster 74 is noved downwardly by the notor
uni t 76 to shift the bottomlevel of

FIG.5B
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t he [aReceIved ge/or 14720 fo@y af sgdakgshe ol mase S @mntddatact hemy Sheet transferred

from-t ¥ PH/AASTUEBLSi0R FAZ| 83 340k BTded to WEAZA(MFME SBhe-third upper positiondoss
of the sheet as shown'in Fig. 6A. The bent portion of the sheet is

sinifarly pinched between the guide roller 82 and the guide roller 84 for
entering into the guide pocket 88 while bgpding again the sheet at the
opposite one-third position of the sheet-a%ﬁ then the latter bent portion

i s pinched between the guide roller 82 and the guide roller 86 for passing

t heret hrough to provide a formof Z-folding as shown in Fig 6B. In Firg. 7,

the conveyor unit 18 is arranged between the folding unit 16 and the

inserter unit 22 for conveyi c; 2;2§|ded sheet with a selectively added

encl osure to the insertion- he conveyor unit 18 provides two
runni ng belt systens 90°

- Y
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and 9ikcre 2 1wal 'ai\f The pasenresn lhﬂhtm sﬁsem 90 is provided into

a substHAt/84 |1§’Et"15r§1 f‘Ur M&ith a rﬁi’fg”ﬂfl % ol 1 er 96, guide \@ose
rollers 94 and 98 and a belt 100 suspended therearound, while the running

belt system 92 is arranged into a substantially crank formwith a driving
roller 102 and driven guide rollers 104 106 and a belt 108 suspended

t herearound and partially made into contadfg§with the belt 100 running on

the guide roller 94 for passing therethrough the foded. sheet and the

encl osure sel ectively added by neans of the running belt system 90. The
running belt system90'is al so provided wi th. a hook nenber 91

F1G.7
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20 COAEDRIRRDCWR/@Ht 14 21519971 @T 63860 8 Cr PAKE M 8@? cﬂned inturnto a

pl u1=rger"952’8f iTUR 1SR EAXS03 3 87487 upon P& ’(’nst ructions fromthe 4080
ihserter controller 34 for tenporary stopping the encl osure for

synchroni zing the feeding of the fol ded sheet and a sensor 99 for detecting

an arrival of the folded sheet to retractg§yhe hook nenber 91. Further, the
conveyor unit .18 is provided with a pair 68f8feed rollers 101 for feedl ng

t he sheet and the added en rrﬁ redto the insertion unit 22. In Fig. 8, the
envel ope tray unit 20 is co s¥d of a tray body 110 for
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supar et iged DeEELigd? ar Bhdskdl i ty Of paBiViQl @P@SED Mciad1h meNber 112
resili éft P304 RYB St &I FAR, 0% 3804 pTd8ar m 114V¥o¥emdsigitty Wit h and turni ng overld@osl
the flap of the envel ope and a set of feed rollers for feeding the envel ope
to the insertion unit 22 including a guidg roll ér 116 which is resiliently
in tough with the top envel ope superinpos‘d' feed rollers 120, 122
symmetrically arranged and including a dri Bng roller 121 ‘and transmn ssion
rollers 118, 119 for engaging the guide roller 116 and the feed rollers 122
with the feed roller 120 respectively. The tray body 110 is automatically
el evated by neans of a&vﬁéo gjat ed gear nenber 124 so that the guide roller

' 7t

116 is kept in touch top envel ope. The envel ope is suitably
provi ded with an address w'ndow.
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I Nt N Receivee bHBE 14: bR Yogd iirtsazided her e agsas Ak aRpAEb ARESEHS; 126 for
aut omat'PT 4R104 TUBt E8c 0T FAX OMP404 F-48Si ons ON W brra¥li@pe and the flap. Since Ros2
the systemis applicable to the envel ope formats of various type, the
i nserter control.ler 34 automatically identifies the envelope format in
accordance with the result of the detecti!df by the sensors.126 and controls
each conponent of the systemto neet the dit8e” of the envel ope. Wien an
envel ope of irregular size is detected, the inserter controller 34 sends a
nmessage to the conputer f ofdi splay on the nmonitor 36 and instructs the

: onsi o 142K envel &

user to input dinensio envel ope and the flap into the inserter
controller 34 for nenory.

172
¥ e om

_
This Sheet Has

LTS



21 Irneebiigenlaz/isher: 2201587 ot €fosti t 22 ispgedisanemasko batevaan st he fol ding unit 16

and t h2IcPR/88 JHE 15: 98y FAINDY 390 BHHd connedWEQ ¥teksf &% hr ough t he conveyor @083
uhit 18 for inserting the sheet into the envel ope and subsequently
transferring the enclosed envel ope to the sealing unit as hereinafter fully
described. In Fig. 9, the insertion unit %Z I s conposed. .of insertion

rollers 130 including a driving roller 1&nd guide rollers 132, 133 where

the fol ded sheet is inserted into the envelope, a first envel ope discharge
chute 136 comunicated at its one end with

FIG.I1

e —
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t he ©eRecIvaDG2/bd P24/ Mok a7 QaBst hAVi NOpab CduCipRIndeD #aBE | dwped path 138 with a

. set of "$E0/0MCIUEKSS 08| EAK PHI464£8THENg t he MR/ MPOpFsAdAs nst the insertion dos4
rollers 130, a gui de segnent 142 di sposed in abutnent with an open end of
the first envel ope discharge chute 136 and in confronting relation wth the
driving rolier .134 and having a guide sui§ﬂ§e 144 curved along a partial
circle of the driving roller 134 with a s #8ified clearance to provi de a
gui de channel 146 between the driving roller 134 and the guide segnment 142,
a sheet hol der 148 disposed in the conveyor unit 18 as shown in Fig. 4 for
suspendi ng further passi?g' c%t? fol ded sheet and hol ding the sane in
stand by before approachingf . insertion rollers 130 and conprised of a
hook nenber 150 connected at its one end to a crank arm 152 connected in
turn to a plunger 154
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drl VeRciVerPa @ PR8I thel 3 shliedST T UCtHa@N Sl Gl NaENT €7 ‘control | er 34
and-a. S¥c oY@ R diSoqscFAX BT Ren4ge746hut e 198402 Mosedlin the down stream IQ 085

against the insertion rollers 130 for. once receiving the enpty envel ope
passed through the insertion rollers 130, returning the sane envel ope
against the insertion rollers 130 for a grgdeterm ned distance to receive
therein the fol ded sheet guided by the insGgion rollers 130 and then

di schargi ng the enveZBJ%i éﬁ?ted with the fol ded sheet against the sealing
unit 24 and providin d path 160 with confronting feed rollers 162,

a sensor 164 for detecting anm arrival of the enpty envelope in the second
envel ope di scharge chute 158 and mag a nessage of arklval to the

inserter controller 34 for instruptij he insertion rpllers 130 to effect
a short reverse rotation by which tWEI
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envetmmmacuemaeﬁweﬁ As3akt8e Second pRAV et QRewEb padiakge; chute 158 is
somewhat®? Yk FB 1898 FAZ 103 384 874&r t i on P8 PEME»#3DAmor the predeternined \dose
~distance to receive therein the folded sheet and a cl aw arm nenber 166

provided in an entrance of the second envelope discharge chute 158 and

having a tip end 168 adapted to be |nsertH&’ nto an openi ng of the envel ope

just when returned as herei nbefore descrlb for facilitating a snooth

i nsertion of the fol df/ﬁ Z4/I nto the envel ope. Further, when the folded
IS i t'he. el ope, the guide roller

sheet is inserted int

I
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132 ¢ secEmvEesaysd 12 ed h997 ladissdagst Coopermbe Vel wrinrioheaBOt @hion of the feed

rol | er s971.83/04TUEHAS: Q%ﬁ%’e?br“%ﬂ“w to fREPHHHORMed sheet for insertion \Qoe?
into the envelope. In the vicinity of the holder 148, there is provided an
aligner 170 for pushing the folded sheet to the position just in alignnent
"with the opening of the envel ope waiting % recei ve fol ded sheet therein.

Again referring to Fig. 1, the sealing uﬁ/? 24 is disposed in the down
stream of the insertion unit 22 and aSSOCIated with the r i Mer, unit 26

for receiving the envel ope enclosed ¢ fol ded sheet?gazy Hggenclosure

sel ectively added, sealing the flap Iumeh gnvel ope to the body thereof and
feeding the sealed envel ope to the .rs unit 26.
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I N Fi Geceives a2/0€ 1898 hbdd hrlidbdeo’d | S CRIEROSE trilireripdck " 8y pui de chute 172
hdvi ng "h@RL4NTEEN1Y: A [FAN O 3304 13748/4 and provrydesaditivat s inlet portion with igoss

a novabl e danpi ng heans 176 includi ng a support. nenber 178 for bearing a
wet foam piece 180 connected to a water supplierfgpot shown and its outl et
portion with a sensor 182 sensible to recei pt of Z/§{8e -envel ope in the path
174 for sending a message to the . inserter controller 34 to‘instfﬁ ﬁ%t?ﬁi
danpi ng neans 176 a projection of the wet foam piece 180 agai ns » tl-ap
of the envelope for wetting, a set of the guide rollers 184 sw ngably -

arranged with a swing crank fAegber 486 having a crank apm388<for once

receiving in the biased posilt i‘wﬁs khown in Figure 11 I sent
t hrough the path 174 of the e -idigg in the
l;Ol;

' Q ig_?ochute' 172 and t
verti cal ) _

yes

388
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DOSIMQENE:SDQBPWZII gl i efReok2 t he eﬂ!@'é}p&gﬁ%fﬂﬁ dahg seal i ng position,
. séal I ng9T 62{0drBEINOLG BAX PR3 ATESWI t h praSiAtiie+envid ope and seal i ng the 1T
wet gummed flap to the envel ope body, a cam nechani sm 190 di sposed in
engagenent-with the swing crank nenber 186 to @ffwi de a swing notion
t hereof and including a cam pi ece 192 and a sol & d 194 connected thereto
and a second guide c 19 ich is formed when the crank aim 188 of the
sw ng crank nenber 1%‘ t %M;d to the vertical position to provide a
vertical path 198 and proVided with a sensor 200 for detecting
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a,  palk SECAKYED B2/ah au: 2% a%oa chr aasasdwope t hr migg Nod 9&,tf¢ activate the
recei-vi-?go %‘l‘t%Gf"?ﬁ%ﬂ@’s’&’g‘(.émsaccor'dih@@%ﬁ%ﬁﬁ?&n{)i on, the envel ope igo7e
i s al ways passed through the sealing unit 24 even when sealing is not
desired and in that case the danpi ng nenber 178 and the sealing rollers do
not work under the control of the inserter conti8/ler 34 with the program
In.Fig. 13, the receiver unit 26 is di sposed i n“t&e down stream of the
sealing unit 24 for receiving and storing therein the seal ed or unseal ed
envel opes or the fo;gd\e/cbpr/iéts. The receiver unit 26 provides a first

g _

chanber 200 for rec e'seal ed or . _
Emergency |
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unseal ed envel ope or > fold
second chanbey T ‘.

ed,prints fed fromthe sealing un?f»,ﬁat:\%cg

"It herein the necessary encl osur
dbl'y provided an upstandl ng supportlﬁﬂ@ 204

REPLACEMENT SHERTS™ 266 107

for SUIOportlne en eI SZ
206 symmetric | &GWe n

press the envel opes agai nst tlhe |support vvaII Z ""“’e' qﬂotﬂisgdgquragéwss
conprises a rot.aFy-alsc 208 provi di ng thereon| «f ma‘ﬂ@cespﬁ@eﬂ

m‘m@. paged tm ea2G4

rods 210 adapt ¢d to bush-the-enwel opes progrep St vERVING(R)i:paged (TR to\Paped? 34

The receiving unit 26 is preferably nonitored & Abstractv enipagéd 5O R k?ééd“
a

war ni ng

----------------

PRINTING AND POST-PROCESSING SYSTEM AND METHOD OF
CONTROLLING THE SAME

BACKGROUND OF THE INVENTION

This invention relates to a printing and post-processing system and more
patticularly to an integrated on-line printing and inserting system used at the
workplace and a method of controlling the same by the computer with programs.

In the daily office works, the mail sheet is usually folded and then inserted
into the envelope manually with unpleasant and time consuming task. To print a one-
page letter, assemble and fold it, insert it into an envelop and close it, takes at least
30 seconds of working time. An extra enclosure takes even longer. Printing is far
less time-consuming than the post-processing. Often, small inserter systems are not
welcome as they are not flexible enough and from then' image and noise, they are
rather belong into the mail room. Big mserters reqmrc a lot of space and specially
trained personnel. They only pay off with high mail throughputs. Often, one would
like to send a mailing to the customers, but one would hesitate becauss of the effort
to be taken. | |

So far, printers and inserters are separately on the market aud, if at all, they
are mostly used in different parts of the companies. Their purpose, however, is
closely linked. An integration of these fimctions meets the demands of the usersina
very useful way.
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24 nessage of a
controller unit.
system 88 of th¢

Feadni ssi bl e vol une of the envel opes to the
or 202 is associated wth the running belt
18t hrough a set of the feed rollers 212 for

sendi ng the encljoq u_rgquwmko veyor unit 18 by the user's selection with
program The redeijver unit 26 yislidal@y be drawn out of the system

casing to take

e E——

To solve various drawbacks and inconveniences, mz;.il processors have been
proposed.  For instance, U.S. Patent No. 5,301,935 discloses an apparatus for
inserting a sheet into an envelope and sealing the latter with a reverse roller disposed
in an envelope-feed path connected to a hopper for stacking envelopes and a means
for inserting the sheet into the envelope where the reverse roller operates to turn over
the envelope-feed path for simplifying conveyance of the envelope with reduction of
size of the apparatus, notwithstanding the apparatus is not controlled by any
computer program for selectively operating the apparatus for example to print or oot
print the sheet, to insert or not insert the sheet into the envelope and to enclose or not
enclose the enclosure and for processing various accidents or jams nor provided with

_ any means for supplying enclosures under control of the computer with program.
SUMMARY OF THE INVENTION

It is, therefore, an object of the invention to provide a novel printing and
: post-processing system operable and controllable by the computer with software
program.

It is another object of the invention to provide a novel printing and post-
processing system selectively operable by the compmef program to print or not print
sheet, to insert or not insert the sheet into an env'elope' and to enclose or not enclose
the enclosure.

It is a further object of the invention to provide 2 novel printing and pbst—
processing system which performs several different operations under the control of |
the computer with software programs by only inputting commands or parameters to
the system, i.e. from simple printing for internal documentation, listings and copies,
up to manually signed, personal mailings with inserted enclosures. |

It is not yet a further object of the invention to provide a novel printing and



NG ,""t;s out of the first chanber 200 or to fill
thg encl osures and is provided with a sensor
c |3er unit 26 is closed into the system

the envel opes ofHHaUN
t he second cha
214 for detectif
casing. The pri

may be used in | h -Hetent= des sucdy as a printing only, insertion
only and conbin tlonpf pr| nt| ng Wth imsertion and the prograns of

oper ati on nodesSmtR~—p& Efs**are previously installed in the conputer
10. In Figs. 14 to 16, when the start conmand is entered fromthe conputer

10 into the printing and post-processing system the system works
aut omat i calpopt-pipcessmg systen apemble avithh easecand: wathowb @y specisp edueation arf each

units will be described
traming even at very low noise.

It is a still further object of the. txvenﬁon to provide a povel method of
controlling a printing and post-processing automatically operable under the controf -
of the computer with software programs without any help by the user.

The above and other objects, features and advantages of the present.
invention will be apparent from the following descriptions. In accordance with the
invention, there is provided a printing and post-processing which performs
selectively several operations under the control of the computer with software
programs by previously inputting commands and parameters to the system. ,

The printing and post-processing according to the invention comprises a
computer unit for instructing and controlling the system as a whole, a primér
associated through a controller unit with the computer unit for selectively printing a
sheet to be mailed, a transfer unit connected to the printer with 2 manual tray for
wransferring the sheet to a folding position by the programmed instructions and under
actuation with a seasor, a folding unit connected in series to the transfer unit for
folding and feading the sheet by the programmed instructions and under actuation
with another sensor, a conveyor unit arranged in association with the folding wmit
for conveying the folded sheet with a se]ecuvely added enclosure to an insertion
position, an enclosure feeding unit associated with the conveyor unit for selectively
supplying an enclosure to the conveyor unit for addition to the sheet by the
programmed instructions and under actuation with a firther sensor, an envelope tray
unit associated with the conveyor unit for stacking a plurality of empty eavelopes
and feeding the same by piece with a means for engaging with and tummg over a
flap of the envelope, an insertion unit arranged between the conveyer unit and the
eqvelope tray unit for introducing the sheet into the envelope 2ad subsequently
transferring the enclosed envelope to a sealing position, a sealing unit associated



in nore detai

o the conbinati on node of printing with
I nsertion. Re

the operation node is selected fromthree
operati on nod ) by nmeans of the key .board or the npuse of
t he conput er infi ng node is selected by the conputer 10 at
the step 302, a command of sel ¢ction of4the printing node is at first sent
fromthe conpgter—to-to—the-hedt controller 30 and then transmtted to the
printer controller 32 and further fed back to the host controller 30 for

final tr ansgﬁmh@ HiSeftonidift fOf dnp mﬁﬁﬁﬁgk%n% éftle H18P of fiecérivelope and

controller 34 respectively. The pri e is thus installed in the

system at t fpsigathe Ip- for sehligy Mid- atredelverogtit dispesadr inndbutiingarefation to the
post - processi ng system according to :

sealing unit for receiving and storing the sealed envelopes.

The controller unit is essentially comprised of a printer controller for
controlling the printing operation of the printer, an inserter comtroller for controlling
the sheet folding, the sheet transfer, the sheet insertion into the envelope, the
envelope sealing as well as the finished envelope deposit in the receiver unit and a
host controller connected to the computer unit wherein the printer controfler and the
inserter controller are interactively commmmicated with each other for enabling whole
control of the system.

The transferring unit may include a mechanism for selectively transferring
the sheet to the folding unit. The mechanism for selectively transferring the sheet to
the folding unit cownprises 2 manual tray for manually stacking and automatically
t.tansferxing the sheet to the folding unit, a coupling means connected to 2n output of
the printer for automatically transferring the printed sheet to the folding unit, and a
path means with feed rollers for feeding the sheet to the folding unit, one terminal of
which is branched into two ways with feed rollers for connecting to the manual tray
and the coupling means respectively whereas the opposite terminal thereof is
connected to a first stopper means of the folding unit for determining the holding
position of the sheet. | |

The folding unit provides an accumulation means communicated with a path
meaus of the transfer unit for receiving and accummulating one or more sheets, a first
automatic and programmable adj11§ting means movably connected to the
accurmulation means and a guide roller means operatively associated with the
accurmulation means for guiding and folding the sheet in cooperation with a second -

automatic and programmable adjusting means movably connected to the guide
meags.
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the invention gperates=+Re=q laser printer. An output operation of the

printer 12 ig ajface down output by the printer controller 32
at the step 306 féfagggsﬁ% :

Data to be prjin

printer 12 fdr ie step 3@8 and subsequently printing at the
step 312. Wien—s=—node—serect+ed conmand 1S detected by the printer
controller 32 during the printing process at the step 310, the

The folding unit further operates in selection two fold modes of a wrap fold

and a Z-fold of the sheet by varying positions of the first and second ad]gstmg means,
wherein parameters such as the type of folding (wrap fold and Z-fold) aud sheet size
adjustment are controlled by the inserter controller with software programs.

The conveyor unit comprises a first running belt system with a main driving
roller, guide rollers and a belt suspended therearound and associated with to the
enclosure supplying unit for conveying the enclosure and a second running belt
system having a driving roller and driven guide rollers and a belt suspended
therearound and partially made into contact with the belt of the first running belt
system for passing therethrough the folded sheet and the enclosure selectively added.

The second running belt system is provided with a hook means for
temporarily catching the enclosure for synchronizing the feeding of the folded sheet
and a sensor for detecting an arrival of the folded sheet to activate the hook member
for retraction.

The envelope tray unit includes a.tray body automatically elevated by an
elevator means for superimposing therein a phurality of envelopes, 2 nail member
resiliently supported by a craok arm for engaging with and turning over the flap of
the envelope and a set of feed rollers for feeding tt}c ¢nvelope by piece to the
insertion unit including a guide roller which is resiliently in touch with the top
envelope superimposed. - '

The envelop tray unit further includes means for detecting the sizes of the
envelope and the flap thereof superimposed on the tray body. |

The insertion unit provides two feed rollers disposed symmetrically for
feeding and subsequently somewhat moving back an empty envelope to a receiving
position of the folded sheet for insertion therein, A claw means operable to be
inserted into an opening of the envelope for guiding the folded sheet and the

2additional enclosure into the envelope and a positioning means for placing the folded



the steps 314‘“grmd ;'w reh-; I nsertion node is selected on the conputer
unit 10 at thelst m rand of selection of the insertion node is
sent to the pri ntgg ,t}grggl‘l r{ 32 and the inserter controller 34 through

t he host .con 3 i hsertion gonde is selected when the sheet
after printed bythe prlnter i$ introduced into the system according to the
i nvent i on and-the-manus——tFay5638 |s used free of printing process by the
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encl osure in the pe
guide rollers where the folded sheet is inserted into the envelope, a first envelope

printing protREE ASEENG :""—%r returning to the setting operation node at

discharge chute communicated at its on¢ end with the envelope tray unit and having
therein an inclined path with a set of feed rollers for feeding the envelope against the
insertion rollers, a guide segment disposed in abutment with an open end of the first
envelope discharge chute and in confronting relation with the driving roller and
baving a guide surface curved along a partial circle of the driving roller with a
specified clearance to provide a guide channel between the driving roller and the
guide segment, a sheet holder disposed in the conveyor unit for suspending further
. passing of the folded sheet and holding the same in stand by before approaching to
the insertion rollers and comprised of a hook member connected at its one end to 2
crank arm connected in turn to a plunger driven by a solenoid by instructions from
the inserter controller, a second envelope discharge chute disposed in the down
stream against the insertion rollers for once receiving the empty envelope passed
through the insertion rollers, returning the same envelope against the insertion rollers
for a predetermined distance to receive therein the folded sheet guided by the
insertion rollers and then discharging the envelope insertcd with the folded sheet
agamst the sealing unit and providing a tilted path thh confronting feed rollers, a
sensor for detecting an armrival of the empty envelope in the second envelope
discharge chute and sending a message of amival to the inserter controiler for
instructing the insertion rollers to effect a short reverse rotation by which the
envelope- once received in the second envelope discharge chute is somewhat
returned against the insertion rollers for the predetermined distance to receive therein
the folded sheet and a claw arm member provided in an entrance of the second
envelope discharge chute and having a tip end adapted to be inserted into an
operating of the envelope just when returned for facilitating a smooth insertion of the



accor di ngRIE@L%@ ‘}HﬁElfﬁlSl ness, Referring to Fig. 15, when a conmand for
changi ng |arF E-iatoline IS not detected at the step 324 by the printer
controll gr q}@ggn‘z?ﬁ) )f the sheets to be inserted into the envel ope is
det er mi nqd Zt at the step 326. When the nunber of piece of the

sel ected |s eef< LSat .than one ang not nore than five at the step
328, an |nput of the sheet to the systemis switched to the manual tray 68
from t he 'ewtptt—of—ttre—prriter 12 by the prlnter controller 32 at the step
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the step 3
of the envelope waiting to receive folded sheet therein.

The sealing unit comprises a first chute communicated to an outlet of the
insertion unit for guiding an impregnated envelope therein and provided at its -
delivery end a flap bending comer to turn over the flap of the envelope, a damping
means provided at the entrance of the first chute for wetting the gummed portion of
the flap of the envelope and including a water tank, a water impregnating segment of
foam and a water supply means disposed between the water tank and the water
impregnating segment, swingable rollers arranged in a swingable crank confronted
with the ﬂap bending comer for receiving a closed end of the enveIOpe and then
moving the envelope somewhat outwardly, sealing rolIers dtsposed in the vicinity of
the swingable rollers for pressing and sealing the bent flap of the envelope, a
tummable cam means arranged in contact with the swingable crank for swinging the
swingable rollers under the function of a spring means and a second chute to be
formed with an elongated arm member of the swingable crank for feeding the sealed
envelope into the receiver unit. |

The sealing unit provides 'a detection means for detection of an arrival of the
envelope, 2 damping means for applying a water to a gtmned portion of the flap of
the envelope in response to the detection of arrivel of thc envelope, and a water Jevel
measurement means for measuring a water leve] in a water tank and issuing a
warning of exceed over the admissible low level.

The sealing umit is composed of a first guide chute having therein an
inclined path and provided at its inlet portion with 2 movable damping means
including a support member for bearing a wet foam piece connectcc:i to a water
supplier and its outlet portion with a sesor sensible to receipt of the envelope in the

inclined path for sending a message to the inserter controller to instruct the damping



Further, wigD «:@ﬁﬂ@p%ﬁ. ﬁcy Is enpty, the inserter controller 34 sends a
war ni ng .Nof I g&—afatti.S di splay on the conputer nonitor 36. The process
i's 26 conti nued when tHe|sheet is refilled and the command for continue
is entered ijnté AMAYS99Z erth fir om t he conputer unit 10. For the fol di ng
operation,j g node of the floljding of thegwap fold formor the Z-fold form
Is selectdd at the step 441 When the wrap fold is selected, the inserter

means a projection of the wet foam piece against the flap of the envelope for wetting,
a set of the guide rollers swingably arranged with a swing crank member baving a
crank arm for once receiving in the biased position the envelope sent through the
path of the first guide chute and then feeding in the vertical position the envelope
against the sealing position, sealing rollers for receiving with press the envelope and
sealing the wet gummed flap to the envelope body and a camn mechanism disposed in
engagement with the swing crank member to provide a swing motion thereof and
including a cam piece and a solencid connected thereto and a second guide chute
which is formed when the crank arm of the swing crank member is turned to the
vertical position to provide a vertical path and provided with a sensor for detecting a
passing of the sealed envelope through the vertical path to activate the receiving unit.

The receiver unit includes a first chamber for receiving the sealed or
unsealed envelope fed from the sealing unit, an upstanding support wall movably
arranged in the chamber for supporting the envelope vertically in right order, a rotary
pushing member disposed in juxtaposition.to the support wall for pressing the
envelopes thereagainst, and a second chamber for storing the enclosures and
associated with feed rollers for selectively supplying the enclosures to the conveyor
unit to accompany with the folded sheet. _

_ The rotary pushing member comprises two éotary discs arranged in the
confronting relation, each disc providing with spaces four upstanding rod members
for progressively pressing the eavelope upon rotations of the discs.

The receiver unit is provided with an envelope monitor means for
monitoring the volume of the eavelopes stored therein. And commanding to display
an exceed over an admissible volume of the envelopes to be stacked in the receiving
unit. .

The receiver umit and the enclosure supplying umit are slidably

accommodated in a common casing for open and close to take the envelopes and/or
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the enclosures to be inserted into the envelope.

Further, there is provided a printing and post-processing system comprising
a first means for inputting data and commands necessary to control and operate the
system, a second means for receiving the data from the first means for identification
and sending the commands to the system for control, a third means for receiving the
data from the second means to control 2 printing operation of the printer and to
output an information including an operation state of the printer, a fourth means for
receiving the data from the second means to control the folding, transferring aand
inserting operation of the sheet and also the sealing and depositing operations of the
envelope and then to output an information including operational states in respective
steps, a fifth means contained in the first meaps for receiving the data from the third
and fourth means to monitor the printing operation and -output an information
including an operational status of the system, a sixth means contained in the first
means for receiving the data from the fifth means to display and a seventh means
contained in the first meaps for receiving the data from the sixth means to select an
operation mode of the system for a printing mode, an inserting mode or a pnntmg
and inserting mode and to send a selection signal to the second means.

The printing and post-processing system comprises a finther means
associated with the third means for switching an outp;n of the printer from a face up

output to a face down output used for only printing or diverting’the sheet and vice
versa. :

The printing and post-processing systsm comprise; another means
associated with the fourth means for controlling operations to print or not print the
sheet, to insert or ot insert the sheet into the envelope, to enclose or not enclose the

enclosure and to seal and not seal the flap of'the envelope.

The printing and post-processiﬁg system comprises a still further means
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m: encl osi ng of the enclosure is conmanded by the

I nserter *gj“g e step 346, the enclosure feeding unit 28
activates if the enclosure to the insertion unit 22 through
t he conv # step 348 while the envel ope is simnultaneously
fed to t

by the envgbope tray unit 20 for insertions of
t he sheet}ahd theencrost together into the envel ope at the step 350. The

envel ope hith the sheef aref normally fed to the sealing unit 24 for sealing
pur pose. “The envel ope mhen not desired to seal is however fed to the
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envelope in the envelope tray unit.

. The printing and post-processing system comprises yet a further means
associated with the second means to select a manual supply of the sheet to be mailed,
means associated with the first means for commanding through the sixth meaps to
select the folding modes for a wrap fold mode or a Z-fold mode and to send a
selection signal to the second means, means-assocéiated with the fourth means for
commanding an accumulation of the sheet fed from the manual sheet supply means
by counting the number of pieces accumulated therein and detecting an exceed over
permissible number of accumulation for warning, means associated with the fourth
means for commanding the folding means to perform selectively the wrap fold mode
or the Z-fold mode, means associated with the fourth means for commanding a feed
of the sheet to the receiver umit free of enclosure when the wrap fold mode is
selected, means associated with the fourth means for detection of the presencs of

‘enclosures deposited in the box, means associated with the forth means for
commanding a conveyance of the enclosure to the insertion means for introduction
into the envelope together with the sheet and means associated with the fourth
means for sealing and transferring the envelape to the receiver unit.

' The printing and post-processing system ';:ompdses a further means

‘'associated with the third means for commanding'thc érintér control means to input a
desired number of the sheet to be printed, means associated with the third means for =
commanding a connection of the face up output of the printer to the folding means,
means associated with the first means for commanding through the sixth means to
select the folding modes for a wrap fold mode or a Z-fold mode and to send 2
selection signal to the second means, means associafed with the fourth means for
commanding an accurnulation of the sheet fed from the printer by counting the

number of pieces accumulated thercin and detecting an exceed  over permissible
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st eps 352 REBLAGEVENT SHEED: her hand, when the envel ope is required to seal
at the step|352; the §iiiffedj porti on of the flap of the envel ope is danped
by the da in@WAY@ a 27 the step 354 for sealing by the sealing
unit 24 a he step aphd| subsequently feeding to the receiver unit 28 at

the step P66== : ve] of the watgl for soaking the danmping unit 176
i s checkefl by the inserter kontroller 34 to find the

number of accumulation for warming, means associated with the fourth means for
commanding the folding means to perform selectively the wrap fold mode or the Z-
fold mode, means associated with the fourth means for co_mmanding a feed of the
sheet to the receiver unit free of enclosure when the wrap fold mode is selected,
means associated with the fourth means for a detection of the presence of enclosures -
deposited in a box, means associated with forth means for commanding a
conveyance of the enclosure to the insertion means for introduction into the envelope
together with the sheet and means associated with the fourth means for sealing and
transferring the envelope to the receiver unit. o

The printing and post-processing system comprises an additional means

associated with the third and forth means for commanding detection of the sheet jam
“and an output of the warning notice for computer display, means associated with the
third means for commanding discontimue of the printing operation and switching the
operation into the face down output operation upon detection of the warning notice
with subsequent discharge of the sheet to the face down tray and means associated
with the first means for commanding restart of the printer after removal of the sheet
jam.

Furthermore, there is provided a methoél for cpntrolling a printing and post-
ﬁrocessing system, which comprises steps of selecting one of three operation modes
of printing, inserting and printing with inserting, -proce.ssing in case the printing mode
is selected the data in the printer for printing on the sheet with selection to continue
or discontinue or divert the printing operations, manually inserting in case the
inserting mode is selected by software the sheet into the manual tray for preparation
of transferring the sheet to the folding unit, predetermining a desired number of sheet
to be enclosed in an envelope, displaying a warning notics when an admissible
volume of the sheet to be enclosed in the envelope is exceeded, selecting a modc_of

the folding into a wrap fold mode when an enclosure is desired to be enclosed with
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water |evel[Tess than the $tandard |evel, a warni ng notice of the | ower
wat er | evel} i _@Mﬂfd@ﬁ o display on the conputer nonitor 36 at the step
358. The lenvelopes stored ijn the receiver unit 26 are nonitored by the

I nserter controbFer—34&whgn the receiver unit 26 is full of the envel opes,

a warningj notice of the fulll state is isgued by the inserter controller 34

may conveniently be overcone by manual Iy taking the envel opes out of the
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and feeding the same thh the enclosure into the feceiver unit, selecting a Z-fold
mode by software when an insertion of the sheet into the envelope is desired,
transferring the sheet to an accumulation means, taking the sheet out of the
accurnulation means, folding with rollers and subsequently transferring the folded
sheet to the insertion means, inserting the sheet into the ecovelope, faeding the
inserted envelope to the se.aling meags by wetting a gummed flap of the envelope,
closing and sealing the flap of the envelope, and feeding the sealed envelope to the
receiver unit, setting in case the printing with inserting mode is selected a desired
number of sheet to be printed and inserted into the envelope, setting the printer to
transfer the printed sheet to the accumulator, acc;mmlaﬁng the sheets to be folded,
folding the sheet with rolls and transferring the folded sheets to the insertion meass,
selecting a wrap fold mode when an enclosure is desired to be inserted, verifying
presence of a piece of the sheet to be folded in the wrap mode, sending a warning
notice to the computer when the sheet in the wrap mode exceeds over one limited
piece and folding the sheet and feeding the same with the enclosure to the receiving
unit, selecting a Z-fold mode when an insertion into an envelope is not desired,
accumulating the sheet in the accumulator, ﬁhng the sheet out of the accumulating
incans, folding the sheet with rolls, conveying the folded sheet to the insertion Imeans,
inserting the sheet into the envelope, feeding the enclosed envelope to the sealing
means by wetting a gummed flap of the envelope, closing and sealing the fiap of the
envelope and feeding the sealed envelop:é to the receiving unit.

The insertion mode includes further a step of detecting the presence an
enclosure in the box and feeding the enclosure to the folded sheet. :
The insertion mode includes further a step of detecting a volume of the

envelopes stored in the receiving unit to issue an warning notice by displaying on the
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: fence to the operations of the units of the
syst em accqigidgtauivesigyent i on. The user may input a command for
sel ection qf [the conbinatienjfof printing with insertion node at the step
318 by use |of] tﬂ_@mvﬁeﬁrd 3B or the nmouse 40 of the conputer unit 10. The
printing wijth insertion nodejis sel ecteti3when the sheet is desired to be
printed by |t he—prrnter=t n{l the printed sheet is directly introduced into
the systemi_The command with]jthe data to-be printed on the sheet is sent
fromthe conputer unit 10 to the printer controller 32 through the host
control | er Jfbmpiiter monitoravhenthe eovelepes3Xceatan admissible wdume.t o be pri nt ed
only and resends the_commnd to .

" "The printiig dnd inserting mode includes the steps of detecting a volume of

the sheet accumulated in the accumulating means, issuing a' warning notice when the
sheets exceed an admissible volume, instructing the printer to discontinue or divert

| printing of the sheet remained therein and also the transferring unit to discontinue
further feed of the sheet to the accumulating unit,

The method of controlling the printing and post-processing system
comprises further the steps of checking an operational state of the printing means
when the sheet jam occurs, switching an activation of the printer to a face down
output to print the remaining data in the sheet after the printing operation is
discontimied and when the printing process is not completed, holding discontinuing
state of the printing operation before recsiving the next data for operation when a
last piece of the sheet is still remained in the printer for printing and instructing the
printer to restart after the sheet jam is removed.

BRIEF DESCRIPTIONS OF THE DRAWINGS

frcfen*ed but not imitative embodiments of the present invention will
. bereinafter fully be described in detail with reference to the accompanying drawings.
Fig, 1 is a schematic elevation showing an in;;emal arrangement of a printing
and post-processing system of an embodiment according to the present invention.
Fig. 2 is a block diagram showing a control system for the printing and
insertion units according to the present invention.
Fig. 3 is a schematic elevation of the transfer unit of the system according to
the present invention.
| Fig. 4 is a schematic elevation of the folding unit of the system according to
the present invention.



the host ¢REFEACERENAC ﬁjp,host controller 30 receives the coomand and

i dent i fi eg “pperatdion D gsipf the printer 12, the transfer unit 14, the
fol di ng uni Or unit 18, the envelope tray unit 20, the

i nsertion alfing unit 24, the receiver unit 26 and the

encl osur elislipplyvi ng unit 28,according tpgthe software 28 prograns. The
host contfjolTer-30 furthet [sends the comrand to the printer controller 32
and the i.Qe.tcr-ﬂnntrnllerr34 for instructing themto work on the

Fig. 5Aisa partially enlarged schematic view showing a folding operation
by the folding unit of the system according to the present invention.

Fig. 5B is a schematic view illustrative of the folding mode of the wrap fold
to be achieved by the folding unit as shown in Fig. 5A.

Fig. 6A is a partially enlarged schematic view showing another ﬁoldmg
operation by the folding unit in different operation from that of Fig. 5.

Fig. 6B is a schematic view illustrative of the folding mode of the Z-fold to
be achieved by the folding unit as shown in Fig. 6A.

Fig. 7 is a schematic elevation of the Scaling unit of the system according to
the invention.

Fig. 8 is a schematic elevation of the envelope tray unit of the system
according to the present invention.

Fig. 9 is a schematic elevation of the insertion unit of the system according
to the present invention,

Fig. 10 is a schematic elevation of the sealing unit of the system according
to the pteéem mvention. |

Fig. 11 is a schematic view of the sealing unit of the system in a position of
receiving the opened envelope according to the present invention.
| Fig. 12 is a schemiatic view of the sealing unit of the system in a position of
feeding the closed envelope out of the sealéng umt according to the I.Jresent
invention,

Fig. 13 is a schematic elevation of the receiver unit of the system and the
enclosure supplying unit according to present invention.

Fig. 14 is a flow chart of the printing only mode of the system according to
the present invention.

Fig. 15 is a flow chart of the insertion only mode of the system according to
the present invention.
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and encl pstTg-or—Tot—en I‘S|ng t he enclggure into the envel ope according to
the neediin business. Refgrring to Fig™IG, when a command for changi ng the
operatio e-t-s-hot— cted at the step 370, an expected nunber of piece
of the sheet to be inserted into the envelope is inputted to the printer
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the switch gystem accordingto the present invention.

Fig. 17 is an enlarged schematic view showing the state of inserting the
folded sheet into the envelope in the insertion unit of the system according to the
invention.

Fig. 18 is a flow chart of the paper jam recovering process of the systém
according to the present invention. | |

PREFERRED EMBODIMENTS

An embodiment of the printing and post-processing system according to the
present invention will now be described with reference to the drawings. |

Referring to Fig. 1, the printing and post-processing system according to the
invention is substantially comprised of a computer unit 10 for inputting the data and
commands to each component of the system for selective and controlled operations,
a printer unit 12 selectively operable with program to print the sheet to be mailed, a
transfer unit 14 for feeding the sheet to an inserter unit, a transfer wnit 14 for feeding
the sheet to the inserting unit, a folding unit-16 for folding the sheét with different
folding modes including the wrap and Z form foldinés as hereinafter described, a
conveyor unit 18 for conveying the folded sheel.; wrth a selectively added enclosure
to the enveloping or storing position, an envelope tray unit 20 for stacking a i;lmaﬁty
of envelopes aund discharging the same by piece, an inserter unit 22 for receiving the .
envelope and then the folded sheet for subsequent insertion thereinto, a sealing unit -
24 for sealing a flap of the envelope, a receiver unit 26 for receiving and storing the
sealed envelopes therein, an enclosure supplying unit 28 for selectively supplying an

enclosure to the conveyor unit 18.

In Fig. 2, there are arranged mmitiple controllers in the printing and post- -
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t r ansf er | of=¥he" pf'rme'(r leets to the transfer unit 14 at the step 374.

ht ef {12 prints the desired data on the sheet at the
step 376a1dg?Zﬁm€ pri n

it ed sheets are introduced into the transfer unit
14 throuh—1;-he-—;l-;I;LI.i::lagl‘.::'i:i;l= e-tnlot20. hereof for tredisfer of the sheets to the

pugh the feed path 54 at the step 378. Wen the
real nunber—of=preece= ¥e sheet to be printed by the printer 12 is
i dentified by the prlnter controller 32 during the printing process, the
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host contro
controller 34 connected to the host coatroller 30.

The computer unit 10 commands and confrols with programs the printing
and post-processing system as a2 whole and provides a monitor 36, a keyboard 38
and a mouse 40. The computer 10 is connected to the printing and post-processing
system through such connectors as IEEE1284 (Centronics), RS-232C (DBY) or
Local Talk (Mini-DIN).  Any type of the personal computers are available for this
printing and post-processing system. In the proposed system, the computer is the
most important component to which various commands are input to operate each
component of the system and display the operating status of each component of the
system on the monitor 36.

The printer controller 32 is physically connected through the host controiler
30 to the computer 10. The printer controller 32 serves to contro] the print job of the
printer 12 which works when the sheet is desired to be printed but does not work
when the sheet has already been printed or the printing is not required.

The host controller 30 serves to monitor the operational status of the printer
12, the transfer.unit 14, the folding unit 16, the conveyor unit 18, the envelope tray
unit 20, the insertion unit 22, the sealing unit 24, the receiver unit 26 and the
enclosure supplying unit 28. The host controller 30 corrects operational data such
as the paper jam and sends a message to the computer 10, the printer controller 32 _
and the inserter controller 34 so that the printer confroller 32 and the inserter
controller 34 may communicate interactively with one another through the host
controller 30. |

The inserter controller 34 serves to control with program an operatibxi of
each component of the system including the transfer unit 14, the folding unit 16, the

conveyor unit 18, the envelope tray unit 20, the insertion unit 22, the receiver unit 26
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host cont r}ﬂﬁ‘&% 300K axtiBTis the warning nessage to the conputer unit 10

for displpyjon tThe" corrp"‘ger nonitor 36 at the steps 384 and 386. 1In this

case, thejs 2lis switched by the printer controller 32 to the
face down| ot put divgrtling the printed sheets on the tray 46 after
printing put=ot ; sfleets. In casprthe real number of piece of the
sheets is| not nmore than fie, every 29 steps are finished at the step
386 for contrnuatron To The next steps at the step 388.

and the enclosure supplying unit 28. The inserter controller 34 further serves to
control each mechanical operation in each component of the system and detects such
undesired trouble as paper jam in the component to issue a message against the host
controller 30.

. Again in Fig. 1, the printer 12 is amranged on the head of the .?.ystem and in
abutment relation with the trapsfer unit 14. The printer 12 is preferably a leser
printer with two cassettes 42, 44 having a paper holding capacity of 250 to 500
sheets. The printer 12 applied in the system according to the invention is
selectively operated to print out the sheet as a so called facs down output into a tray
46 for printing only or to print out the sheet as a so-mllcd face up output into an injet
50 of the transfer unit 14 for inserting the sheet into the envelope under the switching
control of a switch member 52 with a solenoid. '

In the transfer unit 14 as shown in Fig, 3, there is prowded a feed path 54
with feed rollers 56 and 58 for feeding the sheet to the folding unit 16. A terminal
end of the feed path 54 is branched into two feed paths 60 and 62 pravided with foed
rollers 64 and 66 respectively, The feed path 62 is connected to the manual tray 68,
while the feed path 60 is terminated at the inlet 50. Tu the feed path 54, there is
arranged a sensor 70 comnected to the inserter controller 34 for sensing the passing
number of the sheets and also an accidentally occurablc; paper jam.

Referting to Fig. 4, the folding unit 16 is associated i series with the
transfer unit 14 for accumulating, folding and feeding the sheet by receiving
commands from the inserter controller 34. The folding unit 16 provides an
accurnulator 72 connected to the feed path 54 of the transfer unit 14 for receiving
and accumulating the sheets. The accumulator 72 is designed to receive not more
fhan five sheets for folding at a time. |

The accumulator 72 is' associated with a first adjuster 74 which is movably

arranged to elevate by means of a motor unit 76 for adjusting a bottom level of the
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When t NS HBRT pi ece of the sheet is zero, the printer controller
32 notlggFEM?mwggﬁgr nserter controller 34 at the step 380 and then the
operatifo 3% W rfef controller 34 is conpleted at the step 386. In
case the P f piece of the sheet is not notified by the printer
controlil .32 to the inhsprter controll erg 34, the operation by the inserter
controlfler 34 is simlar)y finished af the step 386. Wen nore than five
sheet s N the accunmul ator 72 at the step 390 even after the
printer controller 32 notified the inserter controller 34 that the real
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pi ece of the accu
the commands from the inserter controller 34 to meet the sheet size and selection of

the folding modes by the user for the wrap fold mode and the Z-fold mods as
hereinafter fully described. '

The accumulator 72 is further provided with a sensor 78 which serves to
detect the mumber of the sheets to be inserted into the accumulator 72 and the
accidentally occurable trouble like 2 paper jam. For example, the sensor 78 sends
the inserter controller 34 a warning notice when more than five sheets are inserted
into the accumulator 72.

The accumulator 72 is furthermore provided with & positioning roller 80 for
moving by its rotation the sheets to one side wall (ot shown) of the accumulator 72
for alignment.

In Figures 5 and 6, a set of guide rollers 82, 84 and 86 are associated with
the accumulator 72 for guiding and folding the sheet, namely, the sheet is taken out
of the accumulator 72 and passed through the rollers 82 and 84 and then through the
rollers 82 and 86 after once introduced into the guide pocket 88 as shown in Fig, 4,
in which is arranged a second adjuster 90 to elevate by means of a motor unit 92 for
adjusting a bottom level of the guide pocket 88 to niéet the sheet size which has
been previously input by the computer 10 as onc;, of the data. An operation of the
second adjuster 90 is controlled by the inserter controller 34 with programs. )

As hereinbefore described, the system provides two different folding modes:
of 2 wrap fold and a Z-fold of the sheet by changing positions of the first adjuster 74
which will be described more concretely with reference to Figs. 5B and GB: |

Figs. 5A and 5B show the folding mode of wrap. fold where the first
adjuster 74 is moved upwardly by the motor unit 76 to shift the bottom level of the -
accurnulator 72 against the roller 84 so that the sheet transferred from the transfer.-
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bppared with the real nunmber notified by the printer
“btep 390, the inserter controller 34 instructs the

tb print the rest of the sheets at the step 376. In
oper at according to the invention, the user previously

sel ect]s, . ofdi hation of printiyeg and insertion node is used, the
fol ding node fromthe ap fold or the Z-fold. The wap fold is tolerated
to ado—ttre—emnctosure but the Z-fold is suitable to deal with the letter
only. When the wap fold is selected at, the StQ% 39g the inserter, _.
control | er mtdéﬁggcﬁﬁ@bmm%mﬁym%bmpﬁg on of the; sheetas showmin Fig or 72

by nmeans of the sensor 78 at the step 396. \When the inserter controller 34
detects a si5|4‘gl e sheet to be :

The bent portion of the sheet is pinched between the guide roller 82 and the

guide roller 84 for entering into the guide pocket 88 while bending again the sheet at
the opposite one-third position of the sheet and then the latter bent portion is pinched
between the guide roller 82 and the guide roller 86 for passing therethrough to
provide a form of wrap folding as shown in Fig, 5B.

Figs. 6A and 6B show the folding mode of the Z-fold where the first
édjuster 74 is moved downwardly by the motor unit 76 to shift the bottom leve! of
the accumulator 72 far from the roller 84 so that the sheet transferred from the
transfer unit 14 is forced to bend at the one-third upper position of the sheet as
shown in Fig. 6A. The bent portion of the sheet is similarly pinched between the
guide roller 82 and the guide roller 84 for entering into the guide pocket 88 while
bending again the sheet at the opposite ope-third position of the sheet and then the
latter bent portion is pinched between the guide roller 82 and the guide roller 86 for
passing therethrough to provide a form of Z-folding as shown in Fig. 6B.

In Fig. 7, the conveyor unit 18 is arranged between the folding unit 16 and
the inserter unit 22 for conveying the folded sheet with a selectively added enclosure

to the insertion unit 22. The conveyor unit 18 p.rovid;és two running belt systems 50
and 92 cooperatively arranged. ~ The running belt system 90 is provided into a
substarttially triangular form with a main driving roller 96, guide rollers 94 and 98
and a belt 100 suspended therearound, while the running belt system 92 is arranged
into a substantially crank form with a driving roller 102 and driven guide rollers 104
and 106 and a belt 108 suspended therearound and partially made into contact with
the beit 100 ruuning on the guide roller 94 for passing therethroﬁgh the folded sheet
and the enclosure selectively added by means of the running belt system 90.

The running belt system 90 is .also provided with a hook member 91



¥ ,umlator 72, the sheet is folded for formation of the
wrap floljd Ml’f,l 398 as fully described with reference to Figs. 5A and

qg A e{w ap-fol ded sheet is guided by the folding unit 16
bet wedn {the belts 100 apd 108 of the conveyor unit 18 for feed to the

i nsertlion unit 22. Wienjthe wap fold 2mde with an enclosure is sel ected,
no envetrepe—eores <0 '

connected at its one end 10 a crank arm 93 connected in turn to a plunger 95 driven
by.a solenoid 97 upon receipt of instructions from the inserter controlier 34 for
temporary stopping the enclosure for synchronizing the feeding of the folded sheet
and a sensor 99 for detecting an arrival of the folded sheet to retract the hook
member 91.

. Further, the conveyor unit 18 is provided with a pair of feed rollers 101 for
feeding the sheet and the added enclosure to the insertion unit 22.

In Fig 8, the envelope tray unit 20 is comprised of a tray body 110 for
superimposing therein a plurality of envelopes, a nail member 112 resiliently
supported by a crank arm 114 for engaging with and turning over the flap of the
'envelope and a set of feed rollers for feeding the envelope to the insertion unit 22
including a guide roller 116 which is resiliently in tough with the top envelope -
superimposed, feed rollers 120, 122 symmetrically arranged and including a driving
roller 121 and transmission rollers 118, 119 for engaging the guide roller 116 and the
feed rollers 122 with the feed roller 120 respectively. The tray body 110 is
automatically elevated by means of an elongated gear member 124 so that the guide
roller 116 is kept in touch with the top envelope. The envelope is suxtably provided
thh an address window.

In the envelope tray unit 20 there are axranged sensors 126 for automatically
detecting the dimensions of the ¢mvelope and the flap. Since the system is
applicable to the envelope formats of various type, the inserter controller 34
automatically identifies the envelope format in accordance with the result of the
detection by the sensors 126 and controls each companent of the system to meet the
size of the envelope. When an envelope of irregular size is detected, the inserter
controller 34 sends a message to the computer 10 for display on the monitor 36 and

instructs the user to input dimensions of the envelope and the flap into the inserter
controller 34 for memory.



T RN WA A .

from Lope of Ti.mit 20 and the insertion unit 22 operates only for

feedi mgft he envel ope fojthe sealing unit 24 under the control of the

i nserfe G%,QTMNW 3 ith software prograns. The sheet is thus passed

t hroughjthe insertio it 22 to the sealing unit 24 w thout receiving any
[

i on Dy the-rrsertfon unit 22. In 2he sealing unit 24, the sheet is
into the inglined path 174 of the first- guide chute 172 and
passed between the gurde.rollers 184 which lie in the biased position as
shown in Fig. 11. By the instructions fromthe inserter controller 34 wth
sof t war e progr amsin Fige 1y thediasertion anit 2208 disposed betweeadhe: feldingamital & and
direction into the vertical position as shown in Fi g, 12 under functjon by
the cam pi ethe enyslope; ths,uny dsepnnesied thereto;througly the;, convslyor unit Brgeépfi s

fed to the Enesg%n\éeﬁxe shest into the envelope and subsequently transferring the enclosed
envelope to the sealing unit as hereinafter fuily described.
In Fig. 9, the insertion unit 22 is composed of insertion rollers 130 inciuding

a driving roller 134 and guide rollers 132, 133 where the folded sheét is inserted into
the envelope, a first envelope discharge chute 136 communicated at its one end with
the envelope tray unit 20 and having therein an inclined path 138 with a set of feed
rollers 140 for feeding the envelope against the insertion rollers 130, a guide segment
142 disposed in abutment with an opén end of the first envelope discharge chute 136
and in confronting relation with the driving roller 134 and having a guide surface 144
curved along a partial circle of the driving roller 134 with a specified clearance to
provide a guide channe] 146 between the driving roller 134 and the guide segment
142, a sheet holder 148 disposed in the conveyor unit 18 as shown in Fig. 4 for
suspending further passing of the folded sheet and holding the same in stand by
‘before approaching to the insertion rollers 130 and comprised of a hook member 150
connected at its ope end to a crank arm 152 connected in turn to a plunger 154
driven by a solenoid 156 by instructions from the inserter controller 34 and a second
envelope discharge chuts 158 disposed in the down stream against the insertion
rollers 130 for once receiving the empty envelope passed through the insertion
rollers 130, retuming the same envelope against the insertion rollers 130 for a. |
predetermined distance to receive therein the folded sheet guided by the insertion
rollers 130 and then discharging the envelope inserted with the folded sheet against”
the sealing unit 24 and providing a tilted path 160 with confronting feed rollers 162,

a sensor 164 for detecting an ﬁrﬁval of the empty envelope in the second envelope
discharge chute 158 and sending a message of arrival to the inserter controller 34 for
instructing the insertion rollers 130 to effect a short reverse rotation by which the



yi&it i cal path 198 at the step 400. The fol ded sheet:

to be insertgd{into the envel ope receives no sealing operation but
i s dinfeqt|® OMAYNI®9 h¢ {eceiver unit 26. When the inserter controller 34
det ect]s |l ess than one}sheet accunul ated in the accunulator 72, a warning
noticg Of error rimrfe hunber of piece2d the sheet is issued by the

i nsertler_controller 34 to the conputer unit 10 for display on the conputer

nonitor 36 at the steps 396 and 402. Returning again to the step 394, when

the Z-fol d node, i | ect.ed. by .th . the sheet is folded.by th
ol 01 o uni {EBTROP TS, P e FesSB egmelg Ssbrres citip, 158 dp Yomaviat

then fed to LASGPRYANG the Hderich AlIeRC150 BRhE PrediShAr disntL to receive
' therein the folded sheet and a claw drm member 166 provided in an entrance of the

124

second envelope discharge chute 158 and having a tip end 168 adapted to be
inserted into an opening of the envelope just when returned as hereinbefore
described for facilitating a smooth insertion of the folded sheet into the envelope.

Further, when the folded sheet is inserted into the envelope, the guide roller
132 is intermittently rotated cooperatively with rotation of the feed rollers 101 of the
conveyor unit 18 to feed the folded sheet for. insertion into the envelope.

In_ the vicinity of the holder 148, there is provided an aligner 170 for
pushing the folded sheet to the position just in alignment with the opening of the
envelope waiting to receive folded sheet therein. '

Again referring to Fig. 1, the sealing unit 24 is disposed in the down stream
of the insertion unit 22 and associated with the receiver unit 26 for receiving the
envelope enclosed with the folded sheet and the enclosure selectively added, sealing

- the ﬂaﬁ of the envelope to the body thereof and feeding the sealed envelope to the
receiver unit 26.

In Fig, 10, the sealing unit 24 is composed of a first guide chute 172 having

therein an inclined path 174 and provided at its inlet portion with 2 movable damping
means 176 including a suppért member 178 for bearing a wet foam piece 180
connected to a water supplier not shown and its outlet portion with a sensor 182 - .
sensible to receipt of the envelope in the path 174 for sending a message to the
inserter controller 34 to instruct the damping means 176 a projection of the wet foam
piece 180 against the flap of the envelope for wetting, a set of the guide rollers 184
swingably arranged with 2 swing crank member 186 having a crank arm 188 for
once receiving in the biased position as shown in Figure 11 the envelope sent
through the path 174 of the first gnide chute 172 and then feeding in the vertical



1 6B. When encl osing of the enclosure is conmanded
br 34 at the step 406, a piece of the enclosure is
fe supplying unit 28 by the feed rollers 212 for

[ 103 as shown in Fig. 7 through the running belt

F unit 18. The3nclosure is-tenporarily caught by
e ariving to the joining point 103 for waiting an
eet. Wen the.folded sheet is made into

position as shown in Figure 12 the envelope against the sealing position, sealing
rollers 189 for receiving with press the envelope and sealing the wet gummed ﬂép to
the envelope body, a cam mechanism 190 disposed in engagement with the swing
crank member 186 to provide a swing motion thereof and including a cam piece .192
and a solenoid 194 connected thereto and a second guide chute 196 which is fdrmed
when the crank arm 188 of the swing crank member 186 is tumed to the vertical
position to provide a vertical path 198 and provided with a sensor 200 for detecting
a passing of the sealed envelope through the path 198 to activate the receiving unit

In the system according to the invention, the envelope is always passed
through the sealing unit 24 even when sealing is not desired and in that case the
damping member 178 and the sealing rollers do not work under the control of the
inserter controller 34 with the program.

In Fig. 13 , the receiver unit 26 is disposed in the down stream of the
sealing unit 24 for receiving and storing therein the sealed or unsealed envelopes or
the folded prints.

The receiver unit 26 provides a first chamber 200 for receiving the sealed or
unsealed envelope or the folded prints fed from the sealing unit 24 and a second .
chamber 202 for stacking therein the necessary epclos!ire.

In the first chamber 200, there js movably provided an upstanding support
wall 204 for supporting the envelopes vertically i right order and rotary pushers 206 .
symmetrically arranged and rotated by means of a gear mechanism 207 to press the
envelopes against the support wall 204. Each rotary pusher 206 comprises a rotary
disc 208 providing thereon with spaces four upstanding rods 210 adapted to push the
envelopes progressively against the wall 204.

The receiving unit 26 is preferably monitored by a convenient monitoring

means to measure the volume of the envelopes stored therein and send 2 waming



¥ 99, the hook nenber 91 is retracted by the
hructlons of the inserter controller 34 for
@ neeting position 103. In the neeting position

added enclosure are éaug't by the hook nenber 150 and pushed by aligner 170
to the position just in allgnnent with the opening of.the envel ope waiting

to receive themth he 'nsertl t 22...0n the other, hand, _a
pi ece of thdueEhd §Egﬁ §ﬁ%§p ?&oad qll‘gye o the enve?opes to the controller
- unit.

The second chamber 202 is associated with the running belt system 88 of
the conveyer unit 18 through a set of the feed rollers 212 for sending the eaclosure to
the conveyor unit 18 by the user’s selection with progrant. |

The receiver unit 26 may slidably be drawn out of the system casing to take
the envelopes or the folded sheets out of the first chamber 200 or to fill the second

.chamber 202 with the enclosures ard is provided with a sensor 214 for detecting
when the receiver unit 26 is closed into the system casing.

The printing and post-processing system according to the invention may be
used in three different modes such as a printing only, insertion only and combination
of printing with insertion and the programs of operation modes with parameters ars
previously installed in the computer 10.

In Figs. 14 to 16, when the start command is entered from the computer 10
into the printing and post-processing system, the system works automatically in
order according to the selected mode.  An operation of each units will be described
in more detail with reference to the combination mode of printing with insertion.

Referring to Fig. 14, the operation mode is selected from three operation

- modes at the step 300 by means of the key board or the mouse of the computer 10.

When the printing mode is selected by the computer 10 at the step 302, a
command of selection of the printing mode is at first sent from the computer 10 to
the host controller 30 and then transmitted to the printer controller 32 and further fed
back to the host controller 30 for final transmissions to the printer controller 32 and
the inserter controller 34 respectively. The printing mode is thus installed in the
system at the step 304.

In the printing mode, the printing and post-processing system according to
the invention operates like a laser printer.  An output operation of the printer 12 is



110 of {h¢ enclosure™pyj unit 20 is picked up by the guide roller 116 for
feed toft eQOW“ 7 U if 22 by the feed rollers 120, 122. The flap of the
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envel opg | s engaged w th fand turned over by the nail nenber 112 with
si mul t ahebes=> . t jof the envelope to the insertion unit 22. Further,
when the tray body 100 off the enclosuregray unit 20 is enpty, a warning

notice Of enptiness Tsssued by the imserter controller 34 for display on
the conputer nonitor 36. The envelope is supplied into the insertion unit
22 by the fed rollers 122 of the envelope tray unit 20 and fed by the feed
rol l ers 14cehiria face daver puipuhby the printergmtrolend? at theestém 306 fercbipsing the3s and
the guide channel 146 to the_tilted path 160 where the fol ded sheet and the
added enc| ¢HEfictothe upRekrak of the: printere1Zny Batis. be printed on the sheet are sent
from the computer 10 to the printer 12 for processing at the step 308 and
subsequgntly printing at the step 312. When 2 mode selection command is
detected by the printer controller 32 during the printing process at the step 310, the
printing process is canceled for returning to the setting operation mode at the steps
314 and 300.
When the insertion mode is selectsd on the computer unit 10 at the step 316,
a command of selection of the insertion mode is sent to the printer controller 32 and
the inserter conu'ollgr 34 through the host controller 30. The insertion mode is
selected when the sheet after printed by the printer is introduced into the system
according to the invention and the manual tray 68 is used free of printing process by
the printer 12.  The user may select several modes of operations on the computer
10, for example, inserting or not inserting the sheet into the envelope, closing or not
closing the envelope and enclosing or not enclosing the enclosure in the envelope
according to the need in business,
Referring to Fig. 15, when a command for changing an operation mode is |
not detected at the step 324 by the printer controller 32, the number of the sheets to
be inserted into the envelope is determined by the user at the stsp 326. When the
mﬁbgr of piece of the selected sheets is not less than one and not more than five at
.the step 328, an input of the sheet to the system is switched to the manual tray 68 .
from the output of the printer 12 by the printer controller 32 at the step 332. On the
other hand, when the number of piece of the sheet is less than one or more than five
.at the step 328, a warning notice of error of the number of the sheets is issued for
display on the computer monitor 36 at the step 330.
Further, when the manual tray is empty, the inserter controller 34 sends a
warmning notice of this for display on the computer monitor 36, The process is



Once ;ﬁﬁgﬁk‘\ AVl i s passed through the insertion-rollers 130 and
cones{i {ito "contact™ Mﬁth the sensor 164 in the tilted path 160, the envel ope
is refu nqyaquﬁg ory ¥everse rotation of the insertion rollers 130 for a
pr edetef m ned stance to insert the tip end 168 of the claw arm nmenber 166
into {h srTg~Bf==the envel ope by thegei nstructions of the inserter
controller 34 with softhare prograns. Subsequently, the hook nmenber 150 is
retrac ctuation of the solenoid 156 upon receipt of the

instruction fromthe inserter controller 34 with software prograns and the

fol ded sheeicontiridedivisenttie 8Hec? iCtefifled SndifiR doptmadd for @OnfifiR is entered into the
system from the computer unit 10.

For the folding operation, a mode of the folding of the wrap fold form or the
Z-fold form is selected at the step 334, When the wrap fold is selected, the inserter
controller 34 counts the number of piece of the sheets to be received by the
accumulator 72 at the step 336. When the regular nuimber is counted by the
insertér controller 34, the sheet is folded for formation of the wrap fold and
transferred to the receiver unit 26 for deposition at the steps 338 and 360. |

While, when an irregular mumber is counted, then a warning notice of the
irregular number is issued for display on the computer monitor 36 at the steps 336
and 340. '

Returning again to the step 334, when the Z-fold is selected, the sheets of
the predetermined mumber of pieces éxe accunulated in the accummulator 72 at the
step 342.  Subsequently, the sheets are folded and transferred to the insertion unit
22 at the step 344.

When an enclosing of the enclosure is commanded by the inserter controller
34 at the step 346, the enclosure feeding unit 28 activates to feed a piece of the
enclosure to the insertion unit 22‘through the conveyor unit 18 at the step 348 while
the envelope is simultaneously fed to the insertion unit.22 by the envelope tray unit
20 for insertions of the sheet and the enclosure together into the envelope at the step
350.

The envelope with the sheet are normally fed to the sealing unit 24 for
sealing purpose.  The envelope when not desired to seal is however fed to the
receiver unit 26 without exercising any seﬂhg operation in the sealing unit 24 at the
steps 352 and 360.

On the other hand, when the envelope is required to seal at the step 352, the
gummed porfion of the flap of the envelope is damped by the damping unit 176 at
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support menber 178 projects against the flap of the

182, the wet foam piece 180 supported by the

the step 354 for sealing by the sealing unit 24 at the step 356 and subsequently
feeding to the receiver unit 28 at the step 360. When the level of the water for
soaking the damping unit 176 is checked by the inserter controlier 34 to find the
water level less than the standard level, a warning notice of the lower water level is
issued for display on the computer monitor 36 at the step 358.

The envelopes stored in the receiver unit 26 are monitored by the inserter
controller 34. When the receiver unit 26 is full of the envelopes, a warm'ng.nctice
of the full state is issued by the inserter coﬁtro’]ler 34 for display on the computer
_monitor at the steps 362 and 366. This error may conveniently be overcome by
manually taking the envelopes out of the receiver unit 26. The receiver unit 26
when not full of the enveiope continues to receive the envelopes therein at the steps
362 and 364. | |

In Fig. 14, the operation of the combination of printing with insertion mode
will be described with reference to the operations of the units of the system
according to the mvention.

“The user may input a command for selection of the combination of printing
with insertion mode at the step 318 by use of the keyboard 38 or the mouse 40 of the
computer unit 10. The printing with insertion mode is selected when the sheet is
desired to be printed by the printer 12 and the printed sheet is directly introduced
into the system. ) |

The command with the data to be printed or the sheet is sent from the
computer unit 10 to the printer controller 32 through the host controller 30. The .-
printer controller 32 receives the data to be printed only and resends the command to -
the host controller 30. The host controller 30 receives the command and identifies
operation modes -of the printer 12, the transfer unit 14, the folding umit 16, the
conveyor unit 18, the envelope tray unit 20, the insertion unit Zé, the sealing unit 24,

the receiver unit 26 and the enclosure supplying unit 28 according to the software

_'homn in Fig. 18. The envel ope with the fol ded sheet
uf ef are di scharged agai nst the sealing unit 24 through

sicharge chute 158 at the step 412. Wen the envel ope
ned path 174 of27he sealing unit 24 and cones into

envel ope for wetting
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N the computer nonitor 36 at the step 416. As

shown in Fig. 11, the guide rollers 184 catch the cl.osed end of the
envel ope leaving the flap of the envelope in the inclined path 174 of the

first chute 172. Th
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with Tol ding, #ofil! 53 G0 e inserter controller 34 for instructing them to work on the

combination of printing with insertion under the software programs.

Further, the user may select several modes of the operations on the
coruputer 10, for example, the wrap fold or the Z-fold, inserting or not inserting the
sheet into the envelope, sealing or not sealing the envelope and cr_xcloéing or not
enclosing the enclosurs into the envelope according to the need in business.

Referring to Fig. 16, when a cornamand for changing the operation mode is
pot detected at the step 370, an expected number of piece of the sheet to be inserted
into the envelope is inputted to the printer controller 32 by means, for example, of a
word processor and the Iike at the step 372.

An output of the printer 12 is set to the face up output by the switch
member 52 under the instructions of the printer controller 32 for automatic transfer
of the printed sheets to the transfer unit 14 at the step 374. Subsequently, the

printer 12 prints the desired data on the sheet at the step 376 and then the printed -

sheets are introduced into the transfer unit 14 through the inlet 50 thereof for transfer
of the sheets to the acmz:}ulator'n passing through the feed path 54 at the step 378,

When the real number of piece of the sheet to be printed by the privter 12 is

identified by the printer controller 32 during the prmtmg process, the printer
controller 32 potifies this to the inserter controller 34 at the steps 380 and 382.

When the real number of piece of the sheet is more than five, the inserter
controller 34 sends a warning notice of error to the host controller 30 and then the
host controller 30 transmits the waming message to the computer unit 10 for display
on the computer monitor 36 at the steps 384 and 386. In this case, the switch
member 52 is switched by the printer controller 32 to the face down output for
diverting the printed sheets on the tray 46 after printing out of the five sheets.

In case the real number of piece of the sheets is not more than five, every

t he

controller 34 2&sues a warning notice of the |ower
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envel ope thro
steps 406 and 410When the real number of piece of the sheet is zero, the printer controller 32

notifies this to the inserter controller 34 at the step 380 and then the operation of the

‘inserter controller 34 is completed at the step 386. In case the real number of piece
of the sheet is not notified by the printer controller 32 to the inserter controller 34, -
the operation by the inserter controller 34 is similarly finished at the step 386.

When more than five sheets are accumulated in the accumulator 72 at the
step 390 even after the printer controller 32 notified the inserter controller 34 that the
real number of piece of the sheet was not more than five at the step 382, the inserter
controller 34 issues a wamning message of error for display on the computer monitor

. 36 at the step 392. On the contrary, when the number of piece of the accurmulated
sheets are lacked as compared with the real number notified by the printer controller
32 at the step 390, the inserter controller 34 instructs the printer controller 32 to print
the rest of the sheets at the step 376.

In operation of the system according to the invention, the user previously
selects, when the combination of printing and insertion mode is used, the folding
mode from the wrap fold or the Z-fold. The wrap fold is tolerated to add the
enclosure but the Z-fold is suitable to deal with the letter only.

When the wrap fold is selected at the step 3_;94, the inserter controller 34
counts the mumber of piece of the sheet in the accumulator 72 by means of the sensor
78 at the step 396, When the inserter controller 34 detects a single Sheet to be
accurmulated in the accumulator 72, the sheet is folded for formation of the wrap fold
at the step 398 as fully described with reference to Figs. SA and 5B.

Subsequently, the wrap-folded sheet is guided by the foldihg unit 16
between the belts 100 and 108 of the conveyor unit 18 for feed to the insertion unit
22.

When the wrap fold mode with an enclosure is selected, no envelops comes
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chut e} 1 s {412 and 400. In3ge receiver unit 26, the envel opes

or the folded sheets arle stored in the first chanber 200. Wen the envel ope
or the«foldod—-sheet—s-received fromthe sealing unit 24 into the first

chanber 200 of the receiver unit 26, the tw rqotary discs .
from the envelope tray unit 20 and the r}nsertion unit 22 %perates only for feeding the

envelope to the sealing unit 24 under the control of the inserter controller 34 with
software programs. The sheet is thus passed through the insertion unit 22 to the
sealing unit 24 without receiving any operation by the insertion unit 22.

In the sealing unit 24, the sheet is introduced into the inclined path 174 of
the first guide chute 172 and passed between the guide roflers 184 which lie in the
biased position as shown in Fig. 11. By the instructions from the inseiter controller
34 with software programs, the guide rollers 184 swmg in a counterclockwise
direction into the vertical position as shown in Fig. 12 'under fimction by the cam

‘piece 192 driven by the solenoid 194 so that the folded sheet is fed to the recsiver
unit 26 through the vertical path 198 at the step 400. The folded sheet when not to
be inserted into the envelope receives no sealing operation but is directly fed to the
receiver unit 26,

When the inserter controller 34 detects less than one sheet accummlated
in the accunmlator 72, a warning notice of error in the number of piece of the sheet
is issued by the inserter controller 34 to the computer unit 10 for display on the
computer monitor 36 at the steps 396 and 402, _ |

Returning again to the step 394, when the Z-fold mode is  selected by the

_user, the sheet is folded by the folding umit 16 for fOI'T_r-lation of the Z-folded sheet at
the step 404 and then fed to the conveyor unit 18 as hereinbefore described with
reference to Figs. 6A aud 6B.

When enclosing of the enclosure is commanded by the inserter controller 34
at the step 406, a piece of the enclosure is taken out of the enclosure“szupplying unit
28 by the feed rollers 212 for feed to the joining point 103 as shown in Fig. 7
through the running belt system 88 of the conveyor unit 18. The enclosure is
temporarily caught by the hook member 91 before arriving to the joining point 103
for waiting an arrival of the folded sheet. When the folded sheet is made ito
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meeting position 103. In the meeting position 103, the enclosure is added to the
folded sheet and then they are introduced between the two belts 100, 108 of the
conveyor unit 18 for transfer to the insertion unit 22 at the step 408. |

The folded sheet and the added enclosure are caught by the hook member
150 and pushed by aligner 170 to the position just in alignment with the opening of
the envelope waiting to receive them therein in the insertion umit 22.

On the other hand, a piece of the envelope superimposed in the tray body
110 of the enclosure tray unit 20 is picked up by the guide roller 116 for feed to the
insertion unit 22 by the feed rollers 120, 122. The flap of the envelope is engaged
with and tumed over by the nail member 112 with simultaneous advancement of the
envelape to the insertion unit 22. Further, when the tray body 100 of the enclosure
tray unit 20 is empty, a waming notice of emptiness is issued by the inserter
controller 34 for display on the computer monitor 36.

The envelope is supplied into the insertion unit 22 by the feed rollers 122 of
the envelope tray unit 20 and fed by the feed rollers 140 and the insertion rollers 130
through the inclined path 138 and the guide channel 146 to the tilted path 160 where
the folded sheet and the added enclosure are inserted i_ﬁto the envelope.

Once after the envelope is passed through the insertion roflers 130 and
comes into contact with the sensor 164 in the tilted path 160, the envelope is
returned by a short reverse rotation of the insertion rollers 130 for a predetermined
distance to insert the tip end 168 of the claw arm member 166 into the opening of
the envelope by the instructions of the inserter controller 34 with software programs.

Subsequently, the hook member 150 is retracted by an actuation of the
solenoid 156 upon receipt of the instruction from the inserter controller 34 with
software programs and the folded sheet with the added enclosure are fed through the
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The envelope with the folded sheet and the added enclosure are discharged
against the sealing unijt 24 through the second envelope discharge chute 158 at the
step 412.

When the envelope is fed through the inclined path 174 of the sealing unit
24 and comes into contact with the sensor 182, the wet foam piece 180 supported by
the support member 178 projects against the flap of the envelope for wetting the
gummed portion of the flap upon receipt of the instructions from the inserter
controller 34 with software programs at the step 414. Further, the inserter
controller 34 receives a message of the water level of the water supplier (not shown)
and when the water level comes lower than the allowed limit, then the inserter
controller 34 issues a waming notice of the lower water level for display on the
computer monitor 36 at the step 416.

As shown in Fig. 11, the guide rollers 184 catch the closed end of the
envelope leaving the flap of the envelope in the inclined path 174 of the first chute

" 172. The guide rollers 184 swing by the cam piece 192 driven by the solenoid 194

in counterclockwise direction into the vertical position with folding simultaneously
the flap of the envelope by the terminal edge of the first guide ciute 172 and feed the
.cuvelope to the sealing rollers 189 for pressing the wet gumimed flap to the envelope
body for sealing as shown in Fig. 12. The sealed envelope is fed back by the
reverse rotation of the guide rollers 184 and discharged through the vertical path 198
into the first chamber 200 of the receiver unit 26 for stacking.

When not enclosing of the enclosure is commanded by the inserter
controller 34, the same operation as described hereinbefore is carried out for

inserting the folded sheet only into the envelope through the conveyor unit 18 and
the insertion unit 22 at the steps 406 and 410.



34 swi

¥ the printer 12 to the face down output for
di vert

printed sheets at the steps 502, 503, 504 and 505.
Furt hef, troller 32 notifies a termnation of the process to
the in : dr 134 at the step 504. Wen no sheet remains in the
out put of the printer 13 at the step 5083 the printer controller 32

SW t clres=tire—auipui—nf_fihe printer 12 to the face down output for

Further, when not sealing of the envelope is commanded by the inserter
controller 34, the damping means 176 does not work but the envelope is still fed by
the guide rollers 184 to the sealing rollers- 189 with folding the flap of the e:'welopc
by means of the terminal edge of the ﬁrst guide chute 172 at the steps 412 and 400.

In the receiver unit 26, the envelopes or the folded sheets are stored in the
first chamber 200, 'When the envelope or the folded sheet is received from the
sealing unit 24 into the first chamber 200 of the receiver unit 26, the two rotary discs
208 rotate to push the envelope or the folded sheet by means of the upstanding rods
210 provided thereon against the support wall 204 for supporting the envelopes or
the folded sheets vertically in right order.

The first chamber is capable of storing up to two hundred fifty envelops or
folded sheets. When the first chamber 200 becomes full of the envelopes or the
folded sheets, a warning notice of this is issued by the inserter conh'ollcr.34 for
display on the computer monitor 36 at the steps 418 and 420. This error may
conveniently be removed by taking the envéibpes or the folded sheets out of the
receiver unit 26.

The receiver unit 26 when not full of the envelope contimues to receive the
envelope or the folded sheet therein at the steps 418 and 420.

Fig. 18 shows a paper jam recovenng process When the .paper jam
occurs, the printer controller 32 and the inserter controller 34 are intercommunicated
with each other through the host controller 30 for cooperatively recovering the paper
jam. The host controller 30 sends a warning message of the paper jam for display
on the computer monitor 36 upon receipt of a notice of the paper jam from the
printer contro]lér 32 and the inserter cbntroller 34,

‘When the printer controller 32 receives a warning notice of the paper jam at
the step 428, the printer controller 32 instructs the printer 12 to. discontinue an actual

printing process in case of presence of the sheet at the output of the printer 12 and
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controller 32 notifies a termination of the process to the inserter controlier 34 at the
step S04.
‘When no sheet remains in the output of the printer 12 at the step 503, the
printer controller 32 switches the output of the printer 12 to the face down output for
diverting the rernaining printed sheets on the tray 46 at the steps 506 and 505.
On the othexl hand, when the ast sheet remains for printing and the printer

prlnt r

controller 32 receives the warning notice of the paper jam at the step 507, the printer
controller 32 imstructs the printer 12 to discontinue any further printing process until
a next command is received at the step 508, The last sheet is printed out when a
restart printing command is entered by the computer unit 10 at the step 512.

When remaining sheets to be printed by the printer 12 are more than one
sheet at the step 507, the printer controller 32 switches the output of the printer 12 to
the face down output for diverting the remaining sheets on the tray 46 until the end
of the job command is received at the steps 506 ant 505,

The jammed sheets are removed from the printer 12, the transfer unit 14,
the folding unit 16, the conveyor unit 18, the envelope tray unit 20, the insertion unit
22 the sealing unit 24, the receiver unit 26 or the encldsin'e supplying unit 28 before
a restart printing command i is entered by the ccmputer unit 10 into the system at the
steps 509 and 510.

Inserter mode, up to 250 pages are fed manually. With the computer, the
operating mode and parameters are chosen and set. Then, the system will know how
many pages have to be assembled per envelope, whether to add an enclosure and

| whether to seal the envelopes. The envelope format is automatically recognized.
When the “Start” button is pressed, the system automatically proceeds with its work.
If the manual feed tray is empty, the software will tell so on the screen. The job will
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encljoqur e supplylﬁgiu'lt 28 before a restart printing command is entered by
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mode - an par ane e chosen and set. Then, the systemw || know how nany
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recogni zed. When the "Start" button is pressed, the s tenlautonatlcally

proceeds with i t sWigyink the system, up to 5 pages are assembled before foldmg.

folding ensures that the addresses are in the right position for the window envelopes.
Envelope-sized enclosures are added after folding. If necessary, enclosures can be
wrap-folded beforehand with Prinserter. Even this is interactively controlled with the
computer. The enclosures are then manually put into the enclosure tray, which can
hold up to 250 items.
In mode, all of these functions work together. The printer output is directly
guided into the assemb'ly module, The printer has two paper trays; so, the letter form
-can be fed from the upper tray and the further pages from the lower tray.
Interactively comtrolled by the computer, the number of pages per envelope should
be closed and whether an enclosure should be inserted. The pages are then
assembled accordingly, folded, the enclosure added, the whole package inserted and
the envelope closed. Up to 250 filled envelopes are cutput into the envelope tray unit.
In case the job is changed, the parameter settmgs can be easily and comfortably
~changed and set right at the computer monitor. With a mouse-click, the system is
ready for the next task,
If sheets need to be signed by hand, they are output in printer mode first,
signed and then processed in inserter mode. |
As described hereinbefore, according te the .present invention, since all of
the units of the printing and post-proceésing system is fully computerized under the
control of the controllers with software programs, the user may conveniently apply
the system for various modes of the operations such as the printing only mode, the
insertion mode and the combination of the printing with insertion mode and the like
by metely inputting some commands and parameters to the system. Even with the
mode of enclosing the enclosure, the process speed does never go down since the

sheets and the enclosure are simultaneously fed by the folding unit 16 and the
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conveyor unit 18 under contro! of the inserter controller 34 with software programs.

Further, the compouents of the system such as the printer, the folding unit,
the insertion unit, the sealing unit and the receiving unit are physically integrated into
a compact unit with renfarkably reduced size.

Different functions that are logically connected and needed to a complete
job, are integrated into one compact system. Operiting and handling of the system
are tailored to the needs of the users.

The pnntmg press and post-processing system may conveniently be used by
all who send confidential documents, serial létters, invitations, offers, invoices, daily
mail, shipping documents such as adult education schools, advertising agencies,
airlines, the army, authorities, bank outlets, brokers, building co.mpanies, car
companies, chains of stores, chambers of handicrafts, chrchés, clubs, communities,
concert organizers, copy-shops, court offices, credit car companies, dancing schools,
distributors, doctors, E-Post, émployment offices, finance authorities, fitness club,
golf clubs, hostels, mquiry offices, insurance agents, sales companies, schools,
secretary offices, seminar organizers, sport clubs, suppliers, tax advisers, tennis
schools, trade show organizers, tennis schools, trade show orgzinizcrs, training
centers, travel agencies - but to name a few.

‘Whereas modifications of the present mvenuon wili no doubt be apparent to
a person of ordinary skilled in the art to which the invention pertains, it is to be
understood that the embodiments shown and described by way of illustration are by
no means intended to be considered in a limiting sense.  Accordingly, it is intended

that the claims to cover all modifications of the invention which fall within the spirit
and scope of the invention.
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1. A printing and post-processing system which performs selectively several
operations under the control of a computer with software programs by previously

inputting commands and parameters to the system, which comprises :

.a computer unit for instructing and controlling the system as a whole;

a printer associated through a controller unit with the computer unit for
selectively printing a sheet to be mailed; |

a transfer unit cormected to the printer and a mamual tray for transferring the
sheet to a folding station by the software instructions and under actuation with 2 first
sensing means;

a folding unit éomected In series to the transfer unit for accumulating,
folding and feeding the sheet by the programmed instructions and under actation
with a second sensing means;

a conveyor unit arranged in association witﬁ the folding unit for conveying
the folded sheet witha selective:ly added enclosure :co an insertion station; -

an enclosure supplying unit associated with the conveyor unit for selectively
supplying an enclosure to the copveyor unit for addition to the shect by the
programmed instructions and under actuation witha thn-d sensing meaus;

an envelope tray means associated with the conveyor unit for stacking a
plurality of empty envelopes and feeding the same by piece with means for engaging
with and turning over a flap of the envelope while leaving the tray;

~ an insertion unit arranged between the conveyer unit and the envelope tray
means for inserting the sheet into the envelope and subsequently transferring the
enclosed envelope to 2 sealing station;

a sealing unit associated with the insertion unit for closing and sealing the
flap; and
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2. . A printing and post-processing System according to claim 1, wherein the
controller unit comprises a printer controller for controlling the printing operation of

the printer, an inserter controller for controlling the sheet folding, the sheet transfer,

the sheet insertion into the envelope, the envelope sealing as well as the finished
envelope deposit in the recsiver unit and a host controller connected to the computer
unit,' and the printer controller and the inserter confrolier are interactively
communicated with each other for whole control of the system.

3. A printing and post-processing system according to claim 1, wherein the

transferring unit mcludes a mechanism for selectively transferring the sheet to the
folding unit. _

4, A printing and'post-prcc‘.essing system according to claim 3, wherein the
mechanism for selectively transferring the sheet to the folding unit comprises a
manual tray for mamally stacking and automatically transferring: the sheet to the

folding unit, a coupling means commected to an output of the primter for automatically

transferring the printed sheet to the folding unit, and 2 path means with feed rollers
for feeding the sheet to the folding unit, one terminal of which is branched into two
ways.with feed rollers for connecting to the mgnual"u'ay and the coupling means
réspectively whereas the opposite terminal thereof is connected to a first stopper
means of the folding umit for determining a folding position of the shest.

5. A printing and post-processing system according to claim 1, wherein the

folding unit includes:

an accumulating means associated with the path means of the transfer unit
for accumulating one or more sheet for folding; |

a first automatic and programmable adjusting means movably connected to
the accumulating means; and
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guiciing and folding the sheet in cooperation with a second automatic and

programmable adjusting means movably connected to the guide meaus.

6. A printibg and post-processing system according to claim 5, wherein the

folding unit operates in selection two fold modes of a wrap fold and a Z-fold of the

sheet by varying positions of the first and second adjusting means, and parameters as

such the type of folding including the wrap fold and the Z-fold and 2 shest siza

adjustment are controlled by the inserter controller with software programs.

7. A printing and post-processing system according to claim 1, wherein the
. conveyor unit provides:

é first running belt system with a main driving roller, guide roflers and a belt
suspended therearound and connected to the enclosure supplying unit for conveying'
the enclosure; and

a second runming belt system having a driving roller and driven guide rollers
and a belt suspended therearound and partially made into contact with the belt of the
first rizmning belt system for passing therethrough the folded shest and the enclosure
selectively added.

8. A pn'nting and post-processing system according to claim 7, wherein the
secon;:l running belt system is provided with a hpok means for temporarily catching
the enclosure for synchronizing the feeding of the folded sheet and a seasor for
detecting arrival of the folded sheet to activate the hook member for retraction.

9. A printing and post-processing system according to claim 1, wherein the .
envelope tray unit includes:

a tray body automatically to be slevated by an elevator means for
superimposing therein a plurality of envelopes;

a nail member resiliently supported by a crank arm for engaging with and

turm'ng,pver the flap of the envelope; and
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superimposed.
10. A printing and post-processing system according to clainy 9, wherein the
envelop tray umit includes means for detecting the sizes of the envelope and the ﬂ#p
thereof superimposed on the tray body.
11. A prnting and post-proéessing system according to claim 1, wherein the
insertion unit includes: .

two feed rollers disposed symmetrically for feeding and subsequently
somewhat moving back an empty envelope to a joining position with the folded
sheet to be inserted therein;

a claw means operable to be inserted into an opening of the envelope for
guiding the folded sheet and the additional enclosure into the eqvelope; and

a positioning means for placing the folded sheet in alignment with the
envelope for smooth iusertion of the sheet thereinto.
12 A printing and post-processing system acoordmg to claim 1, wherein the
insertion it inc!ﬁdes: |

insertion rollers including a driving roller and a guide roller where the
folded sheet is inserted into the envelope; ..

a first envelope discharge chute commmunicated at its one end with the
envelope tray unit and having therein an inclined path with a set of feed rollers for
feeding the envelope against the insertion rollers;

a2 guide segment disposed in abutment with an open end of the first
envelope discharge chute and in confronting relation with the driving roller and
having a guide surface curved along a partial circle of tf:e driving roller with a
specified clearance to provide a guide channel between the driving roller and the

guide segment;
[ S
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insertion rollers and compnsed of a hook member connected at its one end to a
crank arm connected in turn to a plunger driven by a solenoid by instructions from
the inserter controller;

a second envelope discharge chute disposed in the down stream against the
insertion rollers for once receiving the empty envelope passed through the insertion
rollers, feturning the same envelope against the insertion rollers for a predetermined
distance t'o receive thersin the folded sheet guided by the gnide rollers and then
discharging the envelope inserted with the folded sheet against the sealing unit and

. providing a tilted path with confronting feed rollers, a sensor for detecting arrival of

the empty envelope in the second envelope discharge chute and sending 2 message
of arrival to the inserter controller for instructing the insertion rollers to effect a short
reverse rotation by which the envelope once received in the second envelope

discharge chute is somewhat retumed against the insertion rollers for the

. prcdeteimined distancs to receive therein the folded sheet and a claw arm member

provided in an entrance of the second envelope discharge chute and having a tip end
adapted to be inserted into an opening of the envelope just when retumed for
facilitating a smooth insertion of the folded sheet into the envelope; and
| an aligner provided in the vicinity of the holder for pushing the folded sheet
to tﬁe position just in alignment with the opening of the envelope waiting to receive
the folded sheet therein. ,
13. A printing and post-processing system according to claim 1, wherein the
sealing unit comprises;

a first chute connected to an outlet of the insertion unit for guiding an

impregnated envelope therein and provided at its delivery a flap bending member to
turn over the flap of the envelope; -
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conpri § a corrputer t for instructing and controlling the system as a

n
whol e; la pri nter assocl ajed through a gentroller unit with the conputer
unit f ée= T

a damping means provided at the entrance of the first chute for wetting the
gummed portion of the envelope and inchiding a water tank, a water impregnating
. segment and a water supply means disposed between the water tank and the water -
impregnating segment;
swingable rollers arranged in a swingable crank confronted with the flap .
bending member for receiving a closed end of the envelope and then moving the
envelope somewhat ouﬂvaidly;
sealing rollers disposed in the vicinity of the swingable rollers for pressing
and scaling the bent flap of the envelope; _
a turnable cam means arranged in contact with the swingable crank for
swinging the swingable roller under the function of a spring means; and
a second chute to be formed with an elongated arm member of the |
swingable crank for feeding the sealed envelope into the receiver unit.
14. A printing and post-processing system according to claim 13, wherein the
sealing wnit provides a detection means for detection of arrival of the cavelope, a
damping means for applying a water to a gummed portion of the flap of the envelope
in response to the detection of arrival of the envelope, and a water level
meastrement means for measuring a water level in a water tank and issuing a
warning of exceed over an admissible low level, '
15. A printing and post-processing system accordmg to claim 1, wherein the
sealing unit is composed of:
a first guide chute having therein an inclined path and provided at its inlet
portion with 2 movable damping means including a support member for bearing a
wet foam piece connected to a water supplier and its outlet portion with a sensor
sensible o receipt of the envelope in the inclined path for sending a message to the
inserter cantroller to instruct the damping means a pmjedion of the wet foam piece
against the flap of the envelope for wetting;
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sel edﬁa vél‘yuptﬂMt béEH sheet to be mailed; a transfer unit connected to the
printjerf and a nmanual {t§ay for transferrlng the sheet to a f
by tHhe sozt()/\ﬁp@']gqystru tions and under actuation with a f|r "%ﬂuim mi ,m

nmeangd; ja folding unif{ ¢onnected in series to the transfer um

accunul nd feeding the gheet by the programred |nstruct|ons
and under actuation, wijth a second sensing means; a conveyor unit arranged
i n assocratlon mnt t e folding unit for conveylng the fol ded sheet with a

3ﬁ: tecfat!s\s{glc?/a?gg W t h t L%E?\%/feb;%& tﬂ@? r se ect I vel ngﬁﬁmﬁppl ying
having a crank arm for once receiving in the biased position the envelope sent
through the path of the first guide chute and tﬁ?n feedmg in the vertical position the
envelope against the sealing position, sealing rollers for receiving with press the
envelope and sealing the wet gummed flap to the envelope body; and |

a cam mechanism disposed in engagement with the swing crank member to

provide a swing motion thereof and including a cam piece and a solenoid connected
thereto and a second gunide chute which is formed when the crank arm of the swing
crank member is tumed to the wvertical position to provide a vertical path and
providéd with a sensor for detecting a passing of the sealed envelope through the
vertical path to activate the receiving unit.
16. A printing and post-processing system according to claim 1, wherein the
receiver unit includes:

2 chamber for receiving the sealed or unsealed envelope fed from the
sea.llng unit; '

an upstanding support wall movably arranged in the chamber for supporting
the envelope vertically in right order; and

pushixig means disposed in juxtaposition to the support wall for pressing the
envelopes thereagamst. |
17. ' A printing and post-processing system accordmg to claim 16, wherein the
rotary pushing means comprises two rotary discs amranged in the confronting relation,
each disc providing with spaces four upstanding rod members for progréssively
pressing the envelope upon rotations of the discs.
18. A printing and post-processing system according to claim 16, wherein the
teceiver unit is provided with an envelope monitor means for monitoring the volume
of the envelopes stored therein, and commanding to display an exceed over an

admissible volume of the envelopes to be stacked in the receiving unit.
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suppl y.R&EEACL&%a ] b),..lo the conveyor unit for addition to
the pr¢gfamred i nstTU€}i pns and under actuation with a tm
an envel ope2 OAY W997Ns| apsoci ated with the conveyor unit I QMME

plural jty of errpty env | ppes and feeding the sane by piect wt
engagi hg Wit &+ over a flap ga& the envel ope while | eaving the
tray;- I nsertion unit farranged betwéén the conveyer unit and the envel ope

tray means for | nsert T ‘ng the sheet into the envel ope and subsequently
transferri t he nvelo Q_a sealin ation n|t
associ ated ¥rth t ep atq% Fqca 881’%%%@9&@“&&%%5‘? thT%b %nd

receiver unit and the enclosure supplying unit are slidably accommodated in a

common casing for open and close to take the envelopes and/or the folded sheets out
of the receiver unit and to fill the enclosure supplying unit with the enclosures to be
inserted into the envelope.

.20. A printing and post-processing system comprising:
. a first means for inputting data and commands mecessary to control and
operate the system;

a second means for receiving the data from the first means for identification
and sending the commands to the system for control; |

a third means for receiving the data from the second means to control a
printing operation of the printer and to output an information including an operation
state of the printer;

a fourth means for receiving the data from the second means to control the
folding, transferring and inserting operations of the sheet and also the sealing and
deposmng operations of the envelope and then output an information including
operational states in respective staps;

' a fifth means contained in the.first means for receiving the data from the
third and fourth means to monitor the printing operation and output an information
ihcluding an operational status of the system;

a sixth means contained in the first means for receiving the data from the
fifth means to display; and

a seventh meaus contained in the first means for receiving the data from the
sixth means to select an operation mode of the system for a printing mode, an
inserting mode or a printing and inserting mode and io send a selection signal to the
second means.

21. A printing and post-processing system according to claim 20, further
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38 a 2\9?5} .v;,‘ 4 1§uEE'§oosed in abutment with the seali ng unit and In

assodi -+ ehcl osure feeding unit for receivi
seal ¢d egéwfiiqf A mailing systemaccording to gmmﬁ'mtl“"eumumrhe
cont rjol{l iges a printer controller for controflingtth® p¥irting
opergtijon of the pripter, an inserter ggntroller for controlling the sheet
f ol dilng, the sheet tra1sfer, the sheef T nsertion into the envel ope, the

envellgpe--sealti-hg-as—-wel| as the finished envel ope

comprising means associat?d with the third means for switching an output of the
printer from a face up output to a face down output used for only printing or
diverting the sheet and vice versa.
22. A printing and post-processing system according to claim 20, further
comprising means associated with the fourth means for contrelling operations to
print or not print the sheet, to insert or not insert the sheet into the envelope, to
enclose or not enclose the enclosure and to seal and not seal the flap of the envelope,
23, A printing and post-processing system according to claim 20, further
comprising means associated with the fourth means for detecting an emptiness of the
envelope in the envelope tray unit.
24. A printing and post-processing system according to. claim 20, further
comprising:

means associated with the second means to select 2 mamual supply of the
sheet to be mailed; .

means _associated with the first means. for commanding through the sixth
meass to select the folding modes for a wrap fold mode or a Z-fold mode and to
send a selection sigpal to the second meam, .

means associated with the fourth means for commanding an accumulation
of the sheet fed from the manual sheet supply means by counting the number of
pieces accumulated therein and detecting an exceed' over permissible number of
accumulation for warming;

means associated with the fourth means for commanding the folding means
to perform selectively the wrap fold mode or the Z-fold mode;

means associated with the fourth means for commanding feed of the sheet
to the receiver unit free of enclosure when the wrap fold made is selected;

means associated with the fourth means for detection of the presence of

enclosures deposited in a box;
This Sheet Has Been Re;

T




deposi t}* T e-wr:eee; nit and a hest controller connected—+te-the
conput gr {un a ﬂ“’n p inter controller and the |nsertef roller are
interadti eh)gMA i cqat ¢d wi'th each other for whole cont Eﬂwll m” ul

3. Almailing systefn according to claim1, wherein the ﬂ,ﬁ
i ncl udgs a rrechanl smfor|selectively tragsferring the sheet to the" foI di g
unit 4.t tem accordingTo ¢laim3, wherein the nmechani sm-

for selectlvely transferring the sheet to the folding unit conprises a
manual tray for reanskisochit@r Withoforthdmearisofon icormbdngding arcofreeyancy of ke sheet
to the folding unit, a coupling nmeans connected to an output of the priner

for automemymmmmxcnmeahhmmnmoHMGmenvthemgdhagwuhlthq and a
pat h neans i/l\neth fdeed rollers for feeding
sheet; an .

means associated with the fourth méans for sealing and transferring the
envelope to the receiver unit.
25. A prnting and post-processing system according to claim 20, further
comprising: -
means associated with the third meaus for commanding the printer control -
means to input a desired mmber of the sheet to be printed;
means associated with the third means for commandmg connection of the
face up output of the printer to the foldz'ng means;
meags associated with the first means for commanding through the sixth
means to select thc. folding modes for a wrap fold mode or a Z-fold mode and to
send a selection signal to the second mcaiﬁs;
means associated with the fourth means for commanding an accummlation
of the sheet fed from the printer by counting the number’ of pieces accurulated
therein and detecting an exceed over permissible number of accumulation for
waning;
means associated with the fonrth means for commandmg the folding means
to perfonn selectively the wrap fold mode or the Z-fold mode;
means associated with the fourth means for commeanding feed. of the sheet.
to the receiver unit free of enclosure when the wrap fold mode is selected;
| means associated with the fourth means for detection of the presence of’
enclosures deposited in a box;.
means associated with forth means for commanding conveyance of the

enclosure to the insertion means for introduction into the envelope together with the |

sheet; and \
Thj
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means resgeg:Mqugg’] efeas the opposite term nal thereof is*conn

first topper means f the folding unit for determining a folding position
of tHhe A frai |l ing system addording to claim 1, wherein the

f ol dijng un|t | ncI udes: [an accunul ati ng neans associated wth the path neans
of the transter unit tor accunul ating one or nore sheet for folding; a
first automatic and programrabl e adj usting neans novably connected to the

accunul ating Me3fgnefiociated with the fourth means for sealing and transferring the
envelope to the receiver unit.
26. A printing and post-processing system according to claim 20, further
comprising;

meaps associated with the third and forth means for commanding

t he s YRR ..h&fﬁsdhﬁdmg unit, one termnal of which is b;ﬁm
way's V\Aith feed TolTels|for connecti ng to the manual tray ,Lﬂggmljﬁul

detection of the sheet jam and an output of the warning notice for computer display;

means associated with the third means for commanding discontinue c‘af the
printing operation and switching the operation into the face down output operation
upon detection of the waming notice with subsequent of the sheet to the face down
tray ; and

means associated with the first means for commanding restart of the printer
after removal of the sheet jam.
27. A method of controlling a printing and post-processing system comprising
the steps of:

selecting one of three operation modes of printing, inserting and printing
with inserting, processing in case the printing mode is selected the data in the printer
for printing on the sheet with sejection to continue or discontinue or divert the
printing operations;

manually inserting in case the inserting mods is selected by software the
sheet into a manual tray for preparation of transfen'mg the sheet to the folding wnit,
predetermining 2 desired number of sheet to be enclosed in an envelope, displaying 2

. waming notice when an admissible volume of the sheet to be enclosed in the

envelope is exceeded: | |

selecting a mode of the folding into 2 wrap fold mode when an enclosure is
desired to be enclosed with the sheet, verifying one piece of the sheet to be folded in
the wrap mode, sending 2 warning notice when more than one piece of the sheet

entails and folding the sheet and feeding the same with the enclosure info the
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TR



'flier ’Eréa s operatively associated with t he acunmurating—reans—

ding the sheet in cooperation with a

usting neans novably connected to tr’mﬂn mrm%mle’
cording to claim5, wherein the foldinng danit op in
nodes of a wap foldagnd a Z-fold of the sheet hy

- positions off the first and second adjusting neans, and parameters

as such the type of folding including the wap fold andThisghe
sheet size adjustnment are “ll | | |

receiver unit ;

selecting a Z-fold mode by software when an insertion of the sheet into the
envelope is desired, transferring the sheet to an accumulation means, taking the shest
out of the accumulation meaus, folding with rollers and subsequently transferring the
folded sheet to the insertion means, inserting the sheet into the envelope, feeding the -
inserted eavelope to the sealing means by wetting a gummed flap of the envelope,
closing and sealing the flap of the envelope, and feeding the sealed envelope to the
receiver unit ; - _

setting in case the printing with inserting mode is selected a desired mmber
of sheet to be printed and inserted into the envelope, setting the printer to transfer the
printed sheet to the accumulator, accummulating the sheets to be folded, folding the
sheet with rolls and transferring the folded sheets to the insertion means;

selecting a wrap fold mode when an enclosure is desired to be inserted,
verifying presence of a piece of the sheet to be folcied in the wrap mode, sending a
warning notice to the computer when the sheet in the wrap mode exceeds over one

~ limited piece and folding the sheet and feedmg the same with the enclosure to the

receiving unit ;

. selecting a Z-fold mode when an msemon mto an envelope is not desired,
accurnulating the sheet in the acmmulator, takmg the sheet out of theaccumulating
means, folding the sheet with rolls, conveying the folded sheetto the insertion means,
inserting the sheet into the envelope, feeding the enclosed envelope to the sealing
means by wetting 2 gummed flap of the envelope, closing and scaliné the flap of the
envelope and feeding the sealed envelope to the receiving unit. |
28.  Anmethod of ébntrolling a printing and post-processing system according to
claim 27, wherein "I:he insertion mode further includes a step of detecting the
presence of an enclosure in the box and feeding the enclosure to the folded sheet.

29." A method of controlling a printing and post-processing system according to -



erter controller with software pregFawrs.

- ing to claim1, wherein the convey r ovi des
flrst rQ@MN@Wt systemwith a main driving rollers, H!', ,)i"ﬂ,f”ﬂm
belft suspended t hegeqaround and connected to the enclosu

n¢l osure; and a secqad running belt system haV| ng a

and partrally nade Tnto contact with the. belt of the:first running belt
system for passing therethrough the fol ded sheet and the encl osure

sel ectively added. 8. A mailing systemaccording to claim?7, wherein the
second runni ng

claim 27, wherein the inserting mode further includes a step of detecting a volume of
the envelopes stored in the receiving unit to issue a waming notice by displaying on
the computer monitor when the envelopes exceed an admissible volume: |
30. A method of controlling a printing and post-processing system according to
claim 27, wherein the printing and inserting mode includes the steps of detecting a -
volume of the sheet accumulated in the accumulating means, issuing a warning
notice when the sheets exceed an adrﬁissﬂ:le volume, instructng the printer to
discontinue or divert printing of the sheet remained therein and also the transferring
unit to further discontinue feed of the sheet to the accumulating unit.
31. A method of controlling a printing and post-processing systeﬁx according to
- claim 27, further comprising the steps of:

checking an cperational state of ﬂae privting means when the sheet jam
occurs;

switching an activation of the printer to a face down output to priat the
remaining data in the sheet after the printing operation is discontinued and when the
prmtmgprocess is not ccmpleted'

holding discontinuing state of the printing operation before receiving the
‘next data for operation when a last piece of the sheet is still remained in the primter
for printing; and '

instructing the printer to restart after 2 sheet jam is removed.

—_—
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beljt ed with a-hook neans for tenporarily catching the
en Icsu%gM _ni zing the feeding of the fol ded sheet and a sensor
for} de % of the folded sheet to activate the hook nenmber for
r etir dcti.qn Almai ling systemaccording to claim 1, wherein the

enyel ope tray unit ipcludes: a tray bodso automatically to be el evated by an
el perinposing therein a plurality of envel opes; a nail

e e |t SRR A i s AR S G O o 1 O

CONTROLLING THE SAME

ABSTRACT OF THE DISCLOSURE

The printing and post-processing system according to the invention
provides as a compact integration unit a computer unit for commanding with
_programs each component of the system for selective and controllable operation, a
printer unit selectively operable with program to print the sheet to be mailed, a
folding umit for folding the sheet with different folding modes including wrap-and Z
form foldings, ;1 conveyor unit for conveying the folded sheet with a selectively
added enclosure to the enveloping or storing position, an envelope tray unit for
stacking a plurality of envelopes and discharging the same by piéce, an insertion unit
for meeting the envelope with the folded sheet for subsequent insertion thereinto, a
sealing unit for sealing a flap of the envelope, a receiver unit for receiving and
storing the sealed envelopes therein, an enclosure supplying unit for selectively

supplying an enciosure to the conveyor unit.

FIG. 1
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'RBPEQE r vg lers for feeding the envel ope by piece to the insertion
| F=F - de roller which is resiliiently in touch with the top
Ve rrpsd 10. A mailing systemaccording to claim9,
e efﬁﬁtW% | ppitray unit includes neans for detecting the sizes of the
ebvéelope and the Flhp thereof superinposed on the tray body. 11. A
|I|ng systemaccoyding to claiml, wherein the insertion unit includes:
/g

FIG. |
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t hiéﬁﬂ m&klerg&ﬁkﬁposed symetrically for feeding and subsequently
sofre nmoving b an enpty envelope to a joining position with the
folkded

nserted therein; a claw neans operable to be-inserted

he envel ope for guiding the fol ded sheet and the

into the envel ope; and a positioning nmeans for placing
in alignment with the envel ope for snoboth insertion of the

sheéet=t-rer-e j A mailing systemaccording to claim1, wherein the

insertlon uni t |ncludes ' '

insertion rollers including a driving roller and a
guide roller where the fol ded sheet yi/lnserted into the envel ope;
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a f@%@iﬂgglégépggﬂﬂgiharge chute communi cated at its one end with the

envel[opestra&y=tuHd=sdld having therein an inclined path wwth a set of feed
roId:i,gEﬁgﬁg ng #the envel ope against the insertion rollers; a guide
seqgng : i g dbutnent with an open end of the first envel ope

diq lar ge_ch ? In confronting relation with the driving roller and
hayii ng te curved along a partial circle of the driving roller

irance to provide asguide channel between the driving
I8 .

roller and the guide segnent;

FIG.3
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S e e e posed in the conveyor unit for suspending further
pas UG AGEMENT 1§

' thie !l fEmd sheet and hol ding the sane in stand by before
aper}oEE'h‘i“ﬁ'"g"'t““"d"*t"ﬁ“e“i nsertion rollers and conprised of a hook nmenber
conphelct @0 MAY! 7orie lend to a crank arm connected in turn.to a plunger

dri Ve by a sol enoild fby i nstructiions fromthe inserter controller, a second
enviel = cljute disposed in the down stream agai nst the insertion
roljers for once recgi ving the enpty envel ope passed through the insertion
rol Fers, returni le sane .envel ope ag@i nst the insertion roll'ers for a
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_fiﬁ§§¢gi herein the fol ded sheet guided by the guide rollers

and} tihen-di'schargirg it he envel ope inserted with the fol ded sheet agai nst

calR OMAYMP97 ard [providing a tilted path with confronting feed rollers,
[

S
a sgnsor for detectling arrival of the enpty envelope in the second envel ope
dis hiﬁg&=€#ﬁ?€=ﬁﬁt dendi ng a nessage of arrival to the inserter controller
forfinstructing the ilnsertion rollers to effect a short reverse rotation by

gnvel ope once received in the second envel ope di scharge chute is

somewhat returned agai nst the insertion%;ollers for the predeterm ned

di stance to receive therein the fol ded €h&et and a cl aw arm nenber provi ded
in an entrance of the second envel ope di scharge chute and having a tip end
adapted to be inserted into an openi ng of the envel ope just when returned

| ' FIG 58

-




faci AR roe o TR nsertion of the fol ded sheet into the envel ope; and
an a*Fgiereiay o BBl the vicinity of the holder for pushing the fol ded
she o the positiqgn]just in alignnment with the opening of the envel ope
wai t 20 MAY4p92 ]h¢ fol ded sheet therein. 13. A mailing system

accdrdging to claim}, |[wherein the sealing unit conprises; a first chute
conrjected to arrourtfef of the insertion unit for guiding an inpregnated

env iherein and provided at its delivery a flap bending nmenmber to turn
over the flap of the envel ope; 6/18
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PRERLACEM fﬁkg};igpided at the entrance of the first chute for wetting
ot k-0

the g tthe envel ope and including a water tank, a water
i mpre land a water supply nmeans di sposed between the water
~tank priegnati ng segnent; swi ngable rollers arranged in a

SW ng _crank copfrlorfted with the flap bendi ng nenber for receiving a

cl osefd end of the envellope and then noving the envel ope sonmewhat outwardly;
seal i ' din the vicini%y of the swingable rollers for
pressi ng /{8
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and 29;@4&4-vﬂg--~tu-hef;b§§t-fm ap of the envel ope; a turnable cam means arranged in
cont act with.-tie ShEmDlabl e crank for swi ng the swi ngable roller under the

functi ofi of “aspri

el onga ecb oh ‘g?l t he swi ngable crank for feeding the seal ed envel ope

I ntojthe recerver umnytf. 14. A mailing systemaccording to claim 13,

wher i ' unit provides a detection neans for detection of

arriyal of the envel ope, a danping neans for applying a water to a gunmed

por t Fom=of—tte—ft t he envel opejd/; response to the detection of arrival
S

of the envel ope, and”é\- ep | evel urement nmeans for neasuring a water
|l evel in a water tan I@suing a

ans; and a second chute to be fornmed with an
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a wet ff dam pi ece conndct
a sen sensi T pe to“fTeg
Sendl TolP=) npssage IO th

a projection of the wet
wetting:

n adm ssible |ow | evel. 15, A mailing system
erein the sealing unit is conposed of: a first
in an inclined path and provided at its inlet

anpi ng nmeans including a support nenber for bearing
ed to a water supplier and its outlet portion with
ei pt of the envelope in the inclined path for

i nserter contr%IIer to instruct the danpi ng neans
f oam pi ece agai‘ﬁ%-the flap of the envel ope for
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R THEMTERTl | ers swingably arranged with a swing crank menber

having;a“EFEﬁE*ﬁFﬁf?ﬁ#'qnce receiving in the biased position the envel ope

.rOUQWJ@Q? hjofi the first guide chute and then feeding in the
position e ferjvel ope agai nst the sealing position, sealing

okt wigt h press the envel ope and sealing the wet gunmed

ody; and a cam nechani sm di sposed i n engagenent with

0 provide a swﬂqg notion thereof and including a

/8

flap tjo the envel ope b
t he sw ng crang 1em

cam pi ece and a sol enoid connected
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thereto and a second guide .chute which is formed when the crank arm of the
swi ng crank nenber is turned to the vertical position to provide a vertical
path and provided with a sensor for detecting a passing of the seal ed

envel ope through the vertical path to activate the receiving unit. 16. A
mai | i ng system according to claim1, wherein the receiver unit includes: a
chanber for receiving the seal ed or unseal ed envel ope fed fromthe sealing
uni t; an upstandi ng support wall novably arranged in the chanber for
supporting the envel ope vertically in rjight order; and pushing neans

di sposed in juxtaposition to the support/jgall for pressing the

Fla.ll




.17, A mailing systemaccording to claim 16,
i ng neans conprises two rotary discs arranged in the
gach disc providing with spaces four upstanding rod

j system according to claim16, wherein the receiver
- wtf @n envel ope nonitor nmeans for nonitoring the vol une
of tlie enveIo-es storen.thereln and commanding to display an exceed over
' vol —0f the envelopes to be stacked in the receiving unit.
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44 19. A mailing systemaccording to claim1, wherein the receiver unit
and the enclosure supplying unit are slidably acconmmpdated in a comon
casing for open and close to take the envel opes and/or the fol ded sheets
out of the receiver unit nd to fill the enclosure supplyi-ng unit with the
encl osures to be inserted into the envel ope. 20. A mailing system
conprising: a first neans for inputting data and conmands necessary to

control and
'Hg
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oper afiiHe ;
means}
a thi
print
operagi

econd neans for receiving the data fromthe first

#©h| and sendi ng the conmands to the systemfor control;
i ¥ing the data fromthe second neans to control a

e printer and to output an information including an

rinter a fourth neans for receiving the data from

the s¢
oper at]

rol the folding transferring and inserting
and al so the sealing and depositing operations of

t he envel ope and t hen output an information including operational states in

respective steps;
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ined in the first neans for receiving the data fromthe
ans to nonitor the printing operation and out put an

ng an operational status of the system a sixth neans
rst means for receiving the data fromthe fifth nmeans to
I g and a s V‘nth means contained in the first neans for receiving the
atd‘TFBﬁTFﬁ‘“S|xt means' to sel ect an operation node of the systemfor a
bel-tin0 n_gnserting node or a rinting and inserting node and to
send a selectlon S|gnal to the second rggns. 21. A mailing system

according to claim 20, further
- FIG.I5
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mAasociated with the third means for swtching an out put
v opte tf ace up output to a face down out put used for only
pringi or divertirngithe sheet and vice versa. 22. A mailing system
accof d nQ@MRﬂ'HWn 40,} further comprising nmeans associated with the fourth
g toperations to print or not print the sheet, to insert
edtt into the envel ope, to enclose or not enclose the

4
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-aAhd -+eo--seabwand not seal the flap of the envel ope. 23. A
nalﬂfﬁg sysrenladﬁﬁiglng to claim20, further conprising neans associ ated
hithe -fout h “ne for detecting an enptiness of the envelope in the
en elop ﬂ%&“ﬁla[ P4. A mailing systemaccording to'claim20, further

co |S|ndﬁ S 5oci ated wth the second neans to select a manual

suppl ; o be mail ed; neans associated with the first neans. for
he sixth nmeans to sel ect {fre fol ding nodes for a wap
< node and to send a sel e€{8on signal to the second
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manual

nmean

t he 9 ~eet-from t he
" pi ecds t he
of adcdnu éme‘ﬁtﬁ% $a
commygndi_ng_t he faldimg
the 4-fold node; neans
of t '

ei ver

_ unit free of e{1
is selected; neans associated with the four

presence of encl osures deposited in a box;
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sheet supply neans by counting the nunber of
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means to performselectively the wap fold node or
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46: neans associated with forth neans for conmmandi ng a conveyance of the
enclosure to the insertion neans for introduction into the envel ope
together with the sheet; and means associated with the fourth neans for

seqlid: d transernt ) e envel ope to the receiver unift i, A
rra?ﬂi i gﬁﬁ‘&év mbﬁgltg claim 20, further conprising: Appﬁ?am"m'

SG 9700283-6

Box 11 TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

The printing and post-processing system according to the invention provides as a compact integration unit a
computer unit (10) for commanding with programs each component of the system for selective and controllable
operation, a printer unit (12) selectively operable with program to print the sheet to be mailed, a folding unit (16)
for folding the sheet with different folding modes including wrap and Z form foldings, a conveyor unit (18) for
conveying the folded sheet with a selectively added enclosure to the enveloping or storing position, an envelope
tray unit (20) for stacking a plurality of envelopes and discharging the same by piece, an insertion unit (22) for
meeting the envelope with the folded sheet for subsequent insertion thereinto, a sealing unit (24) for sealing a flap
of the envelope, a receiver unit (26) for receiving and storing the sealed envelopes therein, an enclosure supplying
unit (28) for selectively supplying an enclosure to the conveyor unit.

"THIS SHEET HAS BEEN
REPLACED
— -
This Sheet Hag pecp | REPLACEMENT SHEET

/ llm l’m/ llll /’l chd 02 DEC 198

Form APO/S8G/210 (continuation of first sheet(2)) (March 1996) copdeg




o~
- means associ ated with the third neans for conmgrdi~g

cont rnl
.means to input a desired number of the sheet t JT%@W&G@E
" "associated wi-th the third means for conmandi ngf PQRF(R“MQ. flacnagarb.:.
U(8) ot:paged 37 to ipaged AG
rawing(s)e pagediindo paged =

output of the prinnter to-the folding neans; ne

means for conmandi ng t hrough the sixth heans tp LdPaving®)e pagediizhdo paged =,

for a wap fold node or a Z-fold npde and to s Abstrastect: |pagedsfalwl Ehe

second neans; neans associated with the fourthf neans for commandi '7
wyge%f

accunul ation of the sheet fed fromthe printerf IDATEBUOFI RECERS N
pi eces accunul ated therein and detecting an ex

of accunul ation for
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Mailing System Controlled by the Computer Software 1 Fa 3

BACKGROUND OF THE INVENTION

* This invention relates to 2 printing and post-processing system and more
particularly to an integrated on-line printing and inserting system used at the
workplace and a method of controlling the same by the computer with programs.

" In the daily offics works, the mail sheet is usually folded and then inserted
into the envelope manually with unpleasant and time consuming task. To print a one-
page letter, assemble and fold it, insert it into an envelop and close ir, takes at least
30 seconds of working time. An extra enclosure takes even longer. Primting is far
less time-consuming than the post-processing. Often, small inserter systems are not
welcome as they are not flexible enough and from their image and noise, they are
rather belong into the mail room. Big inserters require 2 lot of space and specially
trained personnel.. They only pay off with high mail throughputs. Often, one would
like to send a mailmgto the customers, but one would hesitate because of the effort
to be taken,

So far, printers and inserters are separately on the market and, if at all, they |
are mostly used in different - parts of the companies. Their purpose, hawever, is
closely linked. An integration of these fimctions meets the demands of the users in a
very useful way. |
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War ni ng; #eans associated with the fourth means for commanding the folding
means t'o perform selectively the wap fold node or the Z-fold node; neans -
associated with the forth neans for commandi ng feed of the sheet to te
receiver unit -free of enclosure when tg wrap fold node is sel ected; neans
associated with the fourth neans for d ?ection of the presence of

encl esures deposited in a box; means associated with forth neans for
commandi ng conveyance of the enclosure to the insertion neans for

i ntroducti Owti?clﬁﬂﬁe(?ﬂ‘fel ope together with the sheet; and

1. A mailing system which performs selectively several operations under
the control of a computer with software programs by previously inputting:
commands and parameters to the system, which comprises ¢

a computer unit for instructing and controlling the system as a whale; -

a printer associated through a controller unit with the computer unit for
selectively printing a sheet to be mailed;

a transfer unit connected to the printer and a mamnal tray for transferring the
sheet to a folding station by the software instructions and under actuation with 2 first
sensing meags; | |

a folding unit conmected in series to the transfer umit for accumulating,
folding and feeding the sheet by the programmed instructions and under actuation
with a second sensing means;

a conveyor umit arranged in association thh the folding unit for conveymg
the folded sheet witha selectxvely added enclosure to an insertion station; -

an enclosure supplying unit associated with the conveyor unit for sclectively
supplying an enclosure to the conveyor umnit for addition to the sl;ect by the
programmed instructions and under actuation with a third sensing means;

an envelope tray means associated with the conveyor unit for stacking a
plurality of empty envelopes and feeding the same by piece with means for engaging
with and tuming over a flap of the envelope while leaving the tray;

an insertion unit arranged between the conveyer unit and the envelope tray
means for inserting the sheet fnto the envelope and subsequently transferring the
enclosed envelope to a sealing station;

a sealing unit associated with the insertion unit for closing and sealing the
flap; and

REPLACEMENT SHEET)
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47 nmeans associated with the fourth neans for sealing and transferring the
envel ope to the reciver unit. 26. A mailing systemaccording to claim
20, further conprising, nmeans associated with the third and forth neans for
commandi ng detection of the sheet jam and an out put of the warning notice
for conputer display, neans associatedsy th the third neans for commandi ng

-di scontinue of the

 receifver unit disposed in abuttment with the sealing unit and in association
with the enclosure feeding unit for receiving and storing the sealed envelopes.
2. A mailing system according to claim 1, wherein the controller unit
comprises a printer controler for controiling the printing operation of the printer,
an insertter controller for contralling the shest folding, the sheet transfer, the sheet
inserton into the envelope, the envelope sealing as well as the finishedi envelope
deposit in the recsiver unit and a host controller connected to the computer unit,
and the primter controller and the inserter controller are imteractively
communicated with each other for whole control of the system.
3. A mailing system according to claim 1, wherein the transferring umit
includes a mechanism for 'selectively transferring the sheet to the folding unit.-
4 A mailing System according to claim 3, wherein the mechanism for
selectively transferring the sheet to the folding unit comprises a manual tray
for magually stacking and automatically transferring the sheet to the foiding unit,
a coupling means commected to an output of the primer for automatically transferring
the printed sheet to the folding unit, and a path means with feed rollers for feeding

- the sheet to the folding unit, one terminal of which is branched into two ways. with feed

rollers for connecting to the mamual tray and the coupling means respectively:
whereas the oppasite terminal thereof is connected to a first stopper means of
the folding unit for determining a folding position of the sheet.
5. A mailing system according to claim 1, wherein the folding unit inchudes:

an accumulating means associated with the path means of the transfer umit
for accumulating one or more sheet for folding;

a first automatic and programmable adjusting means movably connected to
the accumulating means; and '
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printing operation and switching the operation into the face down out put
operati on upon detection of the warning notice with subsequent of the sheet
to.the face down tray ; and neans associated with the first neans for
commandi ng restart of the printer after renoval of the sheet jam. 27. A
met hod of controlling a mailing systemggnprising the steps of: selecting
one of three operation nodes of printing, inserting and printing with
inserting processing in case the printing node is selected the data in the

printer for printi ﬁﬂd@ﬁoﬂdﬂ@di@@@edﬂw assbelatedomith chqmmmiahngmedmssfonnt i nue
or divert the.printing operations;
guidng and folding the sheet in cooperation with a second awtomatic and
programmable adjusting means movably comnected to the guide means.
6. A mailing system according to claim 5, wherein the folding unit operates
in selection twa fold modes of a wrap fold and a Z-fold of the shest by varying:
positions of the first and second adjusting means, and parameters as such the type
of folding inciuding the wrap fold and the Z-fold and 2 shest size adjustment are
controlled by the inserter contraller with software programs.
7. A mailing system according to cla.xm 1, wherein the conveyor unit provides:
a first running belt system with a main driving roller, guide rollers and a belt
suspended thersaround and comected to the enclosure supplying unit for conveying'
the enclosure; and
a second rumming belt system baving a driving roller 2od driven guide rollers
and a belt suspended therearound and partially made into contact with the belt of the
first rimning belt system for passing therettrough the folded shest and the enclosure
selectively added.

8. ‘A mailing system according to claim 7, wherein the second running
belt system is provided with 2 hook means for temporarily catching the enclosure
for synchronizing the fesding of the folded sheet and a sensor for detecting
arrival of the folded sheet to activate the hook member for retraction.
9. - A mailing system according to claim 1, wherein the: envelope tray
unit includes:
a tray body automatically to be eslevated by an elevator means for .
superimposing therein a plurality of envelopes;
2 nail member resiliently supported by a crank arm for engaging with and
turning over the flap of the envelope; and

REPLACEMENT SHEET
16 APR 1999

- anvaemss rargpurs 23]

s e cmow i
—craiana.



panual |y .inserting in case the inserting node is selected by software the
sheet iinto a manual tray for preparation of transferring the sheet to the
~folding unit, predeteerm ning a desired nunber of sheet to be enclosed in an
eénvel ope, displaying a warning notice g%en an adm ssi bl e volunme of the .
sheet to be entlosed in the envel ope i S$"exceeded; selecting a node of the
folding into a wap fold node when an enclosure is desired to be encl osed
with the sheet, verifying one piece of the sheet to be folded in the wap
node, sending a warning notice when nore than one piece of the sheet

entails and fol di mgettdfcfesdh eallersifat feedidg the ehvelopenty piede totthe dnsertionuumit i nt o
the including a guide roller which is resiliently in touch with the top envelope
superimposed.
10. A mailing System according to clam 9, wherein the envelop tray unit:
inchides meaps for detecting the sizes of the envelope and the flap thereof |
superimposed on the tray body.
11. A mailing system according to claim 1, wherein the;insertion unit inchudes:

two feed rollers disposed symmetrically for feeding and subsequently
somewhat moving back an empty envelope to a joining position with the folded
sheet to be inserted therein; |

a claw means operable to be inserted into an opening of the envelope for

guiding the folded sheet and the additional enclosure into the envelope; and

a positioning means for placing the folded sheet in alignment with the

envelope for smooth insertion of the sheet thereinto.

12 Apailing System acconding to claim 1, wherein the: insertion unit iachudes:
insertion rollers including a driving roller and a guide roller where the -

folded sheet is inserted into the envelope; _' - .

a first envelope discharge chute communicated at its one end with the
envelope tray unit and having therein an inclined path with a set of feed rollers for
feeding the eiwelope against the insertion rollers;

2 guide segment disposed in abutment with an open end of the first
envelope discharge chute and in confronting relation with the driving roller and
having 2 guide surface curved along a partial circle of tixe driving roller with a
specified clearance to provide a guide channel between the driving roller and the
guide segment;
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48 receiver unit; selecting a Z-fold node by sofware when an insertion of
the sheét into the envelope is desired, transferring the sheet to an
accurrul ati on nmeans, taking the sheet out of the accumul ati on neans, folding
with rollers and subsequently tranferring the fol ded sheet to the insertion
means, inserting the sheet into the envgiope, feeding the inserted envel ope
to the sealing neans by wetting a gummed flap of the envel ope, closing and
sealing the flap of the envel ope, and feeding the seal ed envel ope to the

a sheet holder disposed in the conveyor unit for suspending further passing
of the folded sheet and holding the same in stand by before approaching to the
insertion rollers and compnscd of a hook member connected at its one end to a
crank arm connected in turn to a plunger driven by a solenoid by tostructions from
the inserter controller;

a second envelope discharge chute disposed in the down stream against the
insertion rollers for once receiving the empty envelope passed through the insertion
rollers, returning the same envelope against the insertion rollers for 2 predetermined
distance to receive therein the folded sheet guided by the guide rollers and then
discharging the envelope inserted with the folded sheet against the sealing unit and

. providing a tilted path with confronting feed rollers, a sensor for detecting arrival of

the empty envelope in the second envelope discharge chute and sending a message
of arrival to the inserter controller for instructing the insertion rollers to effect a short
reverse rotation by which the mnmkmm.mmz received in the second envelope
discharge chute is somewhat retumed against the insertion rollers for the
pmdetcimined distancs to receive therein the folded sheet and 2 claw arm member
provided in an entrance of the second eavelope discharge chute and having a tip end
adapted to be inserted into an opening of the envelope just when returned for
facilitating a smooth insertion of the folded sheet into the envelope; and

an aligner provided in the vicinity of the holder for pushing the folded sheet
to the position just in alignment with the opening of the envelope waiting to receive
the folded sheet therein.

13. A mailingSystem according to claim 1, wherein the : sealing unit comprises;

a first chute connected to an outlet of the insertion unit for guiding an

impregnated eavelope therein and provided at its delivery a flap bending member to
tum over the flap of the envelope;
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réceiver unit; setting in case the printing™wth inserting node is sel ected
a desired nunber of sheet to be printed and inserted into the envel ope,
setting the printer to transfer the printed sheet to the accunul at or,
accunul ating the sheets to be fol ded; fglLding the sheet with rolls and
tranferring the fol ded sheets to the inS&rtion neans; selecting a wap fold
node when an enclosure is desired to be inserted, verifying presence of a

' f th h ' ' ' ti
pi ece of the sheej difplits dilopholidelse 114 GfiHRE (BTl Uik PPURIG ! co

to the conputer sheet” in the wap node exceeds over one mted

pi ece and fgfiined gordors BE e evéldpeatidimchudingsa Ratey fakik! A waécCingegmtihg t he

receiving unit; _
. segment and a water supply means disposed between the water tank and the water

impregnating segment;
swingable rollers arranged in a swingable crank confronted with the flap -
bending member for receiving a closed end of the envelope and then moving the
.enwﬂapesonwﬁdmmcuhnanﬂy;
sealing rollers disposed in the vicinity of the swingable rollers for pressing
and scaling the bent flap of the envelope; _
a tumable cam means aranged in contact with the swingable crank for
swinging the swingable roller under the function of a spring means; and
a second chute to be formed with an elongated arm member of the
swingable crank for feed_ing the sealed envelope into the receiver unit.
14. A mailing system according to claim 13, wherein the! sealing mit
~ Provides a detection means for detection of amival of the envelope, a/damping
- means for applying a water to a gummed portion of the flap of the envelope:
in response to the detection of amival of the emvelope, and a water level
measurement means for measuring a water level in 2 water tank and issuing a
warning of exceed over an admissible low level,
15. A mailing system according to claim 1, wherein the' sealing unit is
composed of: '
a first guide chute having therein an inclined path and provided at its infet
portion with a movable damping means including a support member for bearing a
wet foam piece connected to a water supplier and its outlet portion with a seasor
sensible to receipt of the envelope in the inclined path for sending 2 message to the
inserter controller to instruct the damping means a projection of the wet foam piece
against the flap of the envelope for wetting;
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sel ecting & Z-fol d node when an insertion into an envel ope is not desired,
accunul.ating the sheet. in the accunul ator, taking the sheet out of

t heaccunul ati ng neans, folding the sheet with rolls, conveying the folded
"sheet to the insertion nmeans inserting #Be sheet into the envel ope, feeding
t he encl osed envel ope to the sealing nmeans by wetting a gummed flap of the
envel ope, closing and sealing the flap of the envel-ope and feeding the

seal ed envel one {9 ghi\Ge 8GRI el ingdly amanfed Hitod Hing RObinBEr 2

mai | i ng system accordi ng arm e Insertioh node furt

i‘ gglﬁjﬁgst ﬁe%nc gfsﬁ?gk%hjt ﬁg ?dglﬂdmtﬁ. ﬂl%geﬁsﬁ] mi?ﬁgtgbg?ﬂv??g??ﬁnﬂ\gg a

mailing sygkeughtbe path ofthe @rst guide chute and then feeding in the vertical position the

envelope against the sealing position, sealing rollers for receiving with press the
envelope and sealing the wet gummed flap to the envelope body; and

a cam mechanism disposed in engagement with the swing crank member to
provide a swing motion thereof and including a cam piece and a solenoid connected
thereto and a second gnide chute which is formed when the crank arm of the swing
crank member is turned to the vertical position to provide a vertical path and
providéd with a sensor for detecting a paSsing of the sealed envelope through the
vertical path to activate the receiving unit. |
16. A mailing 'system according to claim 1, wherein the receiver unit includes:

_ a2 chamber for receiving the sealed or unsealed envelope fed from the

sealing unit;
an upstanding support wall movably arranged in the chamber for supporting
the envelope vertically in right order; and
pushing means disposed in juxtaposition to the supr;tort wall for pressing the
envelopes thereagainst. .
17. A mailing system aécording to claim 16, wherein the  rotary pushing means
comprises two rotary discs arranged in the confronting relation, each disc providing
with spaces four upstanding rod members for progressively pressing the'en'velo'pe
upon rotations of the discs.

18, A mailing system according to claim 16, wherein the : Tecaiver unit is
provided with an envelope monitor means for monitoring the volume of the envelapes
stored therein, and commanding to display an exceed over an admissible
volume of the envelopes to be stacked in the receiving unit. -
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49 claim?27, wherein the inserting node further includes a step of

detécting a volune of the envel opes stored in the receiving unit to issue a

war ni ng notice by di spl.ayi ng on the conputer nonitor when the envel opes

- exceed an adm ssi‘bl e volunme. 30. A hod of cantrolling a mailing
system according to claim 27, wherein the printing aud inserting node

I ncl udes the steps of detecting a volunme of the sheet accunulated in the

accunul ating means, issuing a warning notice when

19. A mailing System according to claim 1, wherein the. receiver unit and
the enclosure supplying unit are slidably accommodated in a2 common casing for
open and close to'take the envelopes and/or the folded sheets out. of the receiver unit
and to fill the enclosure supplying unit with the enclosures to be inserted into the -
envelope. '
20 A mailing. system comprising:
' a first means for inputting data and commands necessary to control and
operate the system;
a second means for receiving the data from the first means for identification
and sending the commands to the system for control;
a third' means for receiving the data from the second means to control a

printing operation of the printer and to output an information including an operation
state of the printer;

a fourth means for receiving the data from the second means to control the
folding, transferring and inserting operations of the sheet and also the sealing and
depositing operations of the envelope and then output an information including
operational states in respective steps;

' a fifth means contained in the.first means for receiving the dita from the
third and fourth means to monitor the printing operation and output an information
including an operational status of the system;

a sixth mcans contained in the first means for receiving the data from the
fifth means to display; and

a seventh means contained in the first means for receiving the data from the
sixth meaps to select an operation mode of the system for a printing mode, an
inserting mode or a printing and inserting mode and to send a selection signal to the

second means.

2. A mailing system according to claim 20, further
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the sheets exceed an adm ssible volunme, instructing the printer to

di scontinue or divert printing of the sheet renained therein and al so the
transferring unit to further discontinue fed of the sheet to the

accunul ating unit. 31 A method of cgntrolling,a mailing system
according to claim27, further conprising the steps of: checking an
operational state of the printing neans when the sheet jam occurs;
switching an activation of the printer to a face down output to print the
remai ning data in the sheet after the printing operation |s di sconti nued
and when the prlntlng process .i s not conpleted,

comprising means essociated. with the third means for switching an output of the
printer from a face up output to a face down output used for only printing or
diverting the sheet and vice versa.
22.© A mailing system according to claim 20, further comprising means:
associated with the fourth means for contrelling operations 16 print or not print the
sheet, to insert or not insert the shest into the envelope, t0 enclose or not enclose the
enclosure and to seal and not seal the fap of the eavelope.
23. A mailing system according to claim 20, further comprising means
associated with the fourth means for detecting an emptiness of the envelope in the
envelope tray unit.:
24. A mailing system according to claim 20, further compnsmg:

means associated with the second means to select 2 ma.nual supply of the
sheet to be mailed; _

means associated with the first means for commanding through the sixth
means to select the folding modes for a wrap fold mode or a Z-fold mode and to
send a selection sigpal to the second means, | .

means associated with the fourth means for commanding an accurmulation
of the sheet fed from the mamual sheet supply means by counting the number of
pieces accumulated therein and detecting an exceed over permissible number of
accumulation for warning;

means associated with the fourth means for commanding the folding means
to perform salectively the wrap fold mode or the Z-fold mode;

meaps associated with the fourth means for commanding feed of the sheet
t_o the receiver unit free of enclosure when the wrap fold mode is selected;

means associated with the fourth means for detection of the presence of
enclosures deposited in a box;
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hol di.ng d|SCont|nU|ng state of the printing operation before receiving the
next data for operation when a | ast piece of the sheet is still remained in

't he printer for printing; and instructing the printer to restart after a
sheet jami's renoved. ‘ 46

means associated with forth means for commatiding a conveyancs of the
enclosure to the insertion meaps for introduction into the eavelope togethq with the
sheet; and -
means associated with the fourth means for sealing and transferring the
envelope to the receiver unit. |
25. A _mailing system according to claim 20, further comprising:
means associated with the third meaus for commanding the printer control
means to foput a desired mmnber of the sheet to be printed; |
means associated with the third means for commandmg connection of the
face up output of the printer to the folding means; |
means associated with the first means for commanding through the sixth
means to select the folding modes for a wrap fold mode or 2 Z-fold mode and to
send a selection sigpal to the second meaﬁs;
means associated with the fourth means for commanding an accurmilation
of the sheet fed from the printer by counting the number’ of pieces accumnlated
thersin and detecting an exceed over permissible number of accumulation for
waming;
meaps associated with the fourth means for commandmg the folding means
to perform selectively the wrap fold mode or the Z—fold mode;
means associated with the fourth means for commanding feed of the sheet.
to the receiver unit free of enclosure when the wrap fold mode is selected; '
means associated with the fourth means for detection of the presence of’
enclosures deposited in 2 box;
means associated with forth means for commanding conveyance of the

enclosure to the insertion means for introduction into the envelope together with the
sheat; and
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means associated with the fourth means for sealing and transferring the
envelope to the recejver unit.
26. A mailing system according to claim 20, further comprising;

means associated with the third and forth means for commanding
detection of the sheet jam and an oﬁtput of the waming notice for computer display;

means associated with the third means for commanding discontinue n;f the
printing operation and switching the operation into the face down output operation
upon detection of the waming notice with subsequent of the sheet to the face down
tray ; and

means associated with the first means for commanding restart of the pnnter
after rerooval of the shest jam. _
27. A method of controlling a mailing system comprising the steps of:

selecting one of three operation modes of printing, inserting and printing
with inserting, processing in case the printing mode is selected the data in the printer
for printing on the sheet with selection to contimue or discdnﬁnue or divert the
printing operations; |

' manually inserting in case the msertmg mode is selected by software the
sheet into a manual tray for preparation of transfemng the sheet to the folding unit,
Predetermmmg a desired pumber of sheet to be enclosed in an envelope, displaying 2
. waming potice when an admissible volume of the sheet to be enclosed in the
envelope is exceeded:; '

selecting a mode of the folding into 2 wrap fold mode when an enclosure is
desired to be enclosed with the sheet, verifying one piece of the sheet to be folded in
the wrap mode, sending a warning notice when more than one piece of the sheet
entails and folding the sheet and feeding the same with the enclosure into the
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receiver unit ;

selecting 2 Z-fold mode by sofiware when an insertion of the sheet into the
envelope is desired, transferring the sheet to an accummlation means, taking the sheat
out of the accumulation means, folding with rollers and subsequently transferring the
folded sheet to the insertion means, inserting the sheet into the envelope, feeding the
inserted envelope ta the sealing means by wetting a gummed flap of the envelope,
closing and sealing the flap of the envelope, and feeding the sealed envelope to the
raceiver unit ; o

setting in case the printing with inserting mode is selected a desired mumber
of sheet to be printed and inserted into the envelope, setting the printer to iransfer the
printed sheet to the accumulator, accummlating the sheets to be folded, folding the
shest with rolls a5d transferring the folded sheets to the insertion meass;

selecting a wrap fold mode when an enclosure is desired to be insertzd,
v..nrymg presence of a piece of the shest to be folded in the wrap mode, sending a
warning notics to the ‘computer when the sheet in the wrap mode excseds over one
limited piece and folding the sheet and feedm, ¢ the same with the enclosurs to the
Teceiving unit ; y

selecting a2 Z-fold mode whcn an msertxon mto an envelope is not desired,
accurnulating the sheet in the accurmulator, takm° the sheﬂt out of theaccumulating
means, foldmg the sheet with rolls, conveying the folded sheet to the insertion means
inserting the sheet into the envelope, feeding the enclosed envelope to the sealing
means by weting a gummed flap of the envelope, closing and sealing the flap of the

envelope and feeding the sealed envelope to the receiving unit.

28. A method of controlling a mailing system according to claim 27, wherein

the insertion mode further includes a step of detecting the presence of an
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enclosure in the box and feeding the enclosure to the folded sheet.

29." A method of comtrolling a mailing system according to
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claim 27, wherein the inserting mode further includes a step of detecting a volume of

the envelopes stored in the receiving unit to issue a waming ﬁoﬁce by displaying on

the computer monitor when the envelopes exceed an admissible volume:

30. A method of controlling & mailing 'System according 10 claim 27, wherein.
the printii\g and inserting mode includes the steps of detectinga volume of the
sheet accummlated in the accumulating means, issuing 2 waming notice when
the sheets exceed an admissible volumne, instructing the printer to discontinue
or divert printing of the sheet remained therein and also the transferring unit to further
discontinue feed of the sheet to the accumulating unit. '

31, A method of controlling a mailing System accordingto claim 27, further

- comprising the steps of

checking an operational state of the printing means when the sheet jam
occurs;

smtchmg an activation of the printer to a face down output to print the
remaining data in the sheet after the printing operation is discontinued and when the
printing process is not completed;

holding dxsconumnng state of the printing operation before recervmg the
next data for operation when a last piece of the sheet is still remained in the printer
for printing; and |

instructing the printer to restart after a sheet jam is removed.
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Mailing System Controlled by the Computer Software

ABSTRACT OF THE DISCLOSURE

pmvidsasammpadhegaﬁonmkammpmermﬂﬁ:rmgm
programs each component of the system for selective and controllable operation, a
printer mit selectively operable with program to priot the sheet to be, mailed, a
folding unit for folding the sheet with different folding modes including wrap and Z
form foldings, 2 comveyor unit for conveying the folded sheet with a selectively
added enclosure to the enveloping or storing position, an envelope tray unit for
stacking a phurality of envelopes and discharging the same by piece, an insertion unit
for meeting the envelope with the folded sheet for subsequent insertion thereinto, 2
sealing unit for sealing a fap of the envelape, a receiver mit for receiving and
storing the sealed emvelopes therein, an enclosure supplying. unit for selectwely
supplymganenclosutetotheconveyorumt.

FIG. 1
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