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PRINTING AND POST-PRO~SlNG SYSTEM AND ME'IHOD OF 

CONTROl.llNO nm SAfdE 

·.-

BACKGROUND OFT'fHE INVENTION 

'Ibis invention relates to ~ prlnting and post-proc.essing System and more 
' 

particuJarly to an integrated on-line printing and mserthlg system used at the 

wodc:place and a method of controlling the same by the computer with programs. 

Jn 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, &Ssemble and fold it, insert it into an envelop and close it, takes at least 

30 seconds of woddng rime. 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 flexi'ble enough and from their image and noise, they are 

rather belong into the mail room. Big inserters require a lot of space and specially 

trained petsonneL They only pay off with high mail tbtougbputs. Often, one would 

like to send a mailing to the customers, but one would hesitate because of the effort 

to betaken. 

So far, printers and inserters ~ separately on the market and, jf at all, they 

are mostly used in difCerent ·parts of the companies. Their p111pose, however, is 

clo8ely linked. An integration of these functiom meets the demands of the mem in a 

very useful way. 
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To solve various drawbacks and ~nveniences, mail processors have been 

proposed. For instance~ U.S. Patent No. S,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 arid a means 

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

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

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

computer program for selectively operating the apparatus for example to print or not 

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

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

any means for supplying enclo$ures under control of the computer with program. 

SUMMARY OF nIE JNVENTION 

R is, therefore, an obj~ of the invention to provide a novel printing and 

post-processing system op~ble 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 computer program to print or not print 

sheet, to insert or not insert the sheet into an envelope and to enclose or not enclose 

the enclosure. 

It is a filrther object of the invention to provide a novel printing and post­

processing system which performs several dllferent operations under the control of 

the computer with software progra~ by only inputting commands or·parameteis 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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post-ptocessing system opemble with ease and without any special education or 

training even at vety low noise. 

la! 005 

It is a still turtber object of the. :invention to provide a novel method of . 

controlling a printing and post-processing automatically operable under the control · 

of the computer with software programs without any help by the user. 

The above and other objects, features and advantages of the pteSent 

invention will be apparent ti'on;i the following desaiptions. In accordance with the 

invention, there is provided a printing and post-processing which performs 

seledively several operatiom un~er the control of the co111puter with software 

programs by previously inputting commands and patametets to the system. 

The printing and post-·processing according to the invention compl'Ms a 

~mputer unit for imtructing and controlling the system as a whole, a printer 

associated through a controller unit with the mmputer unit for selectively printing a 

sheet to be mailed, a transfer unit connected to. the prlnter with a manual tray for . 

uansferring the sheet to il folding position by the programmed instnictiom and under 

actuation with a sensor, a folding unit CODllected in series to the tramfer unit for 

fi>lding and feeding the sheet by the programmed instructiom and under actuation 

with another sensor, a conveyor miit arranged in association with tbe folding unit 
1: • • 

for conveying the folded sheet with ·a se1ectivcly added enclosure to an. imertion 

position, an enclosure feeding unit associated with the conveyor unit for setCctively 

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 phuality of empty envclopea . 

and feeding the same by piece with a m~ for engaging with and turning over a 

flap of the envelope,. an insertion unit ammged between the conveyer unit and the 

envelope tray W1it for introducing the sheet into the envelope and subsequently 

ttansfening the enclosed envelope to a sealing position, a sealing unit associated 
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with the insertion Unit for damping a gummed portion of the :flap of the enve1ope and 

closing the t1ap for sealing and· a receiver unit disposed in abutting relation to the 

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 printcrt an inserter controller for controlling 

the sheet folding, the sheet tiansfer, the sheet insertion into the envelope; the 

envelope sealing as well as the finished envelope deposit in the receiver unit and a 

host controller comiected to the computer unit wherein the printer controller ~ the 

inserter controller are intetactively communicated. with each other for enabling whole 

control of the system. 

The transfening unit may include a meehanism for selectively txansferring 

the sheet to the folding unit. 1be mechanism for selectively transferring the sheet to 

the tblding unit comprises a manual tray for manually stacking and automatically . 
transferring the sheet to the folding unit, a coupling means conneded to an oulput of 

the printer for automatically transferring itie 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 

mean.-; of the transfer unit for receiving and accumulating one or more sheets, a first 

automatic and programmable adjusting means movably connected to the 

accumulation me~ and a guide 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. 
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The folding unit further operates in selection two fold modes of a wrap fold 

a.lid a Z.fold of the sheet by vacying posjtions-of the first and second ad~g means, 

wherein parameters such as tho type of ~lding (wrap fold and Z-fold) and 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 tberearound and associated with to ~ 

enclosure supplying unit for conveying the e~e 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 fiist running belt 

system for passing therethrougb the folded sheet and the enclosure selectively added. 

'lbe 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 en-velopes, a nail member 

resiliently supported by a crank arm for engaging with and turning over the tlap of 

the envelope and a set of feed tolleIS for feeding the -envelope by piece to the 

inSertion unit including a guide ·roller which is resiliently in touch with the top . . 
envelope superimposed. 

The envelop ttay 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 djsposed symmetrically for 

feeding and subsequently somewhat moving baclc 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. e_nclosure into the envelope and a positioning means for placing the folded . . 
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The insertion unit includes insertion rollers including a driving roller and 

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 rollelS for feeding the envelope agaimt the 

insertion roUexs, 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 ~1 between the driving roller and the 

guide segment, a sheet holder disposed m the conveyor unit for suspending filrther 

passing of .the foldec} sheet and holding the same in stand by before ~proaching to 

the insertion rollers and comprised of a hook member connected at its one end to a 

crank um connected in tum to a plunger driven by a solenoid by instructi011S from 

the inserter controller, a second envelope discharge chute disposed in the clown 

stream against the insertion rollers for once receiving the empty envelope passed 

through the insertion rollexs, returning the same envelope against. the insemon 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 
I 

against the sealing unit and provi4ing a tilted path with confronting feed rollers~ a 

sensor for detecting an 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 reven;e rotation by which the 

envelope once received m 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 ann member provided in an enttauce of the second 

envelope discharge chute and having a tip end adapted to bC imerted into an 

operating of the envelope just when returned for facilitating a smooth insertion of the 
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folded sheet into the envelope and an aligner provided in the vicinity of the sheet 

holder for pushmg the folded sheet to the position just in alignment with the operung 

of the envelope waiting to receive iblded sheet therein. 

.a 009 

The sealing unit comprises a first chute communicated to an outlet of the 

hisertion unit for guiding an. impregnated envelope therein and provided at its 

delivery end a ftap bending .comer to tum over the flap of the envelope, a damping 

means provided at the entrance of the fiist 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 betw~en the water tank and the water 

impregnating segment, swingable rollers manged in a swingable crank confronted 

with the flap bending comer for receiving a closed end of the envelope and then . . . . . . 
moving the envelope somewhat outwardly, sealing rollexs disposed in the vicinity of 

the swingable rollers for pressing and sealing the bent tlap of the envelope, a 

turnable cam means manged in contact with the swingable crank for swinging the 

swingable rollers under the function of a spring means and a second chute to be 

fonned with an elongated ann member of the swingable crank for feeding the sealed 

envelope into the receiver unit. 

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

envelope, a damping means for applying a water to a iummed portion of the flap of 

the envelope hi response to the detection of arrival of the envelope, and a water level 

measurement meam for measuring a water level in a water tank and is.wing a 

warning of exceed over the admissible low level. 

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 a message to the inserter controller to imtruct the damping 
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means a projection of the wet foam piece against the flap of the envelope for wetting. 

a set of the guide rollers swingably arianged with a swing crank member having 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 cam mechanism disposed in 

engagement with the swing crank membcs: to provide a swing motion thereof and 

including a cam piece and a solenoid connected thereto and a second guide chute 

which is formed when the crank um of the swing aank member is turned to the 

vertical position to provide a vertical path and providecl with a sensor for detecting a 

passing of the sealed envelope through the vertical path to activate the receiving unit. 

The receiver uuit includes a first chamber for receiving the sealed or 

umealed envelope fed from the sealing unit, an upstanding support wall movably 

arranged in the chamber f.or 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 s~d chamber for storing the enclosures and 

associated With feed rollers for selectively supplying the ~losures to the conveyor 

unit to accmnpany with the folded sheet. 

The rotary pushing member· comprises two rotary discs ammged in the 

confronting relation, each disc providing with spaces four upstanding rod members 

for progressively pressing the envelope upon rotations of the discs. 

The receiver unit is provided with an envelope monitor means for 

monitoring 'the volmne of the envelopes stored ~rein. And commanding to display 

an exceed over an admissible volume of the envelopes to be staclc:ed in the receiving 

unit. 

The receiver unit and the enclosure .supplying unit are slidably 

accommodated in a common casing for open and cJos& to take the envelopes and/or 
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the folded sheets out of the receiver unit and to fill the enclosure supplying unit with 

the enclosures to be inserted into the envelope. 

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

a first meam for inputting data and commands necessuy to contrOl and operate the 

syst~ a second means for receiving the data from the :fits~ means for identification · 

and sending the commands to the system for contro~ a third m~ 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:t· a fourth means for 

receiving th~ data from the second means 1o control the folding. trallsfei:rlng 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 meam for receiving the data from the third 

~d fourth means .to monitor the printing operation and .output an infonnation 

including an opemtional 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 ~r receiving the data from. the sixth meam to seled 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 t~ the second means. 

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

as5ociated with the third means for switching an output of the printer from a face ':lP 

output to a face down output used for o:nly 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 not insert the sheet into the e~elope, to enclose or not enclose ~ 

enclosure and to seal and not seal the :flap of-the envelope. 

'Ibe printing and post-processing system comprises a still further means 

g 
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'1 . associated with the fourth means for detecting and waming an emptiness of the 

envelope in the envelope tray unit. 

. The printin~ and post-proceuing 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 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 ~th the fourth meam for 

commanding an accumulation of the sheet fed from the manual sheet supply means 

by counting the number of pieces acammlated therein and .detecting an exceed over 

pe.rinissib~e number of aconnulation for warning means associated with the fourth 

means 'for commanding the folding means to perform selectively ~e wrap fold mode 

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, meam associated with the forth means for 

commanding a conveyance of the enclosure to the insertion means for introduction 

into ~ envelope together with the sheet and means associated. with the fourth 

means for sealing and transferring the envelope to ~receiver unit. 
I 

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

associated with the third means for commanding the printer control meam to input a 

desired number of the sheet to be printed, meam associated with the third means for 

commanding a connection of the face up output of the printer to the folding means, 

means associated with ~ first means for commanding through the s~ 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 acamiulation of the sheet fed from the printer by counting the 

number of pieces accumu1ated therein and detecting an exceed over permissible 

10 
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number of accumulation for warning, means associated with the fourth meam for 

commanding the folding means to perfonn selectively the wrap fold mode or the Z­

fold mode, meam mociated 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 a detection of the presence of enclosures 

deposited in a bo:x, means associated with forth means for commanding · a 

conveyance of the enclosure to the imertion meam for iiltroduction into the envelope 

together with the sheet and means· associated with the fourth means for sealing and 

transferring the envelope to the receiver unit. 

The piinting 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 discontinue of the printing operation and switching the 

operation into the face down output operation upon detection of the warning notice 

with subsequent dmcbarge of the sheet to the face down tray and means associated 

with the first means for commanding restart of the printer ai\er removal of tbe. sheet 

jam. 

Funhermore, there is provided a method fot controlling a printing and post­

processing system, which comprises steps of selecting one of three operation modes 

of printing, insertirig 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 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 transfening the sheet to the folding unit, predetermining a desired number of sheet 

to be enclosed in an envelope1 displaying a warning 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 enclosure is desired to be enclosed with 

11 
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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 receiver unit, selecting a Z-fold 

mode br so(tware when an insertion of the sheet into the envelope is desired,· 

transfeiring thB 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 envelope, feeding the 

inserted envelope to the sealing means by wetting a gummed flap of the envel~, 

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

teceiver 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, 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 des~ to be inserted, verifying 

presence of a piece of the sheet to be folded in the Wiap mode, sending a warning 

notice to the computer when the sheet in the wrap mode exceeds over one limited 

pie~ 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 desked, 
. . 

accumulatiilg the sheet in the accumulator, taking the sheet out of the accumulating 

·means, folding the sheet with rolls, conveying the folded sheet to the insertion means, 

inserting the sheet into the cnvel0pe, feeding the enclosed envelope to the sealing 

means by wetting a gummed £;lap of the envelope1 closing and sealing the flap of the 

envelope and feeding the sealed envelope to the receiving unit. 

The insertion mode includes 1\uther 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 waming notice by displaying on the . . . 

! ----·~~~~-

1 li ii\i i\T 
12 



[ RECEIVED 8218• 13:58 1997 AT 5331169• · PAGE 15 CPRllTED PAGE 15) l 
'97 02/04 TUE U.:43 Fil 03 3404. ST48 J\VY:tn.(t--AsV A~S 

_____ 11.1015 

computer monitor when the envelopes exceed an admissible volume. 

The printing and inserting mode includes tbe steps of detecting a volume of 

the sheet ammmlated in the accumulating means, issuing a "warning notice when the 

sheets exceed an admissible volume, instructing the printer to disaintinue or divert 

printing of the sheet remained therein and also the transferring unit to discontinue 

further feed of the sheet to the accumula.ting unit. 

The method of controlling the printing and post-processing system 

comprises :further the steps of checking an operational state of ~ printing means 

when the sheet jam ocaus, switching an activati~n 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 m 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 the sheet jam is relllOved. 

BRIEF DESCRIPTIONS OFTIIE DRAWINGS 

Preferred but not imitative embodiments of the present invention will 

hereinafter fully be descnbed in detail with reference to the accompanying drawings. 

Fig. 1 is a scbe:matic elevation showing an internal amngement of a printing 

and post-processing system of an ~mbodiment a,ccording 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 a.ccording to 

the present invention. 

13 
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Fig. SA is a partially enlarged schematic view showing a folding operation 

by the folding unit of the system according to the present invention. 

Fig. SB 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 foldingunit in different operation from that of Fig. 5. 

Fig. 6B is a schema1ic 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 schematie elevation of the envelope tray unit of the system 

according to the present invention. 

Fig. 9 is a schematic elevation of the :iilsertion unit of the system according 

to the present invention. 

Fig. 10 is a schematic elevation oft.he sealing unit of the system according 

to the present invention. · · 

Fig. 11 is a schematic view oftbe seaHngUDit of the system in a position of 
. . 

receiving the opened enyelope according to the present invention. 

Fig. ·12 is a schematic view of the sealing unit of the system in. a position of 

feeding the closed envelope out of the sealing unit according to the present 

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. 

1.-------
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Fig. 16 is a flow ·chan of the combined printing with insertion mode of the 

system according to the present invention. 

Fig. 17 is an ~nlarged 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 system 

according to the present invention . 

PREFERRED EMBODIMEN'IS 

An embodiment of the printing and post-processing system according to the 

present invention will now be descn'bed with reference to the drawinp . 

Referring to Fig. 1, the p~ 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 tor selective and controlled operations1 

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 feedtng 

the sheet to the inserting unit, a fol~ unft.16 for foldh;lg the slieet with ditierent 

folding modes including the wrap and Z fomi foldings as hereinafter descnoed, a 

conveyor Unit 18 for conveying the folded sheet with a selectively added enclosure 

· to the enveloping or storing posi~on, an envelope tray unit 20 for stacking a plurality 

of envelopes and discharging the same by piece, an insener unit 22 for receiving the 

envelope and then the folded sheet for subsequent insertion tbereinto, a sealing unit · 

24 for se;lling 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 ammged multiple controllers in the printing and post-

15 
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processing system, for example, a host controller 30 connected to the computer unit 

10, a printer controller 32 connected to the host controller 30 and an inserter 

controller 34 connected to the host controller 30 . 

The computer unit 10 commands and controls with programs the printing 

and post-processing system as a 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 connedom as IEEE1284 (Centronics), RS·232C (DB9) or 

I.Deal Talk (Mini-DIN). Any type of the personal computers are available for this 

printing and post-processing system. In the proposed syste~ the computer iS the 

most importarit 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 controller 

30 to the computer 10. The printer controller 32 serves to c:Ontrol the print job of the 

printer 12 which works when _the sheet is desired to be printed but does not work 

when the sheet bas already been printed or the printing is not required. 

The host controller 30 serves to monitor the operational status of the printer 

12, the trausfer .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 tho 

enclosure supplying unit 28. ~ 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 imerter controller 34 so that the· printer controller 32 and the inserter 

controller 34 may connnunicate ~teractively with one another through the host 

controller 30. 

The inserter controller 34 serves to control with program an operation of 

each component of the system including the transfer unit 14, the fo~ding unit 16, the 

conveyor unit '18, the envelope tray unit 20, the insenion wUt 22, the receiver unit 26 

16 
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and the enclosure supplying unit 28. 'lbe inserter controller 34 tbrther 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 meuage against the host 

controller 30. 

Again in Fig. 1, the printer 12 is aaanged on the ~ead 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 750 to 500 · 

sheets. The printer 12 applied in the system according to the invention is 

selec.tively operated to print out the sheet as a so called face down output into a tray 

46 for printing only or to print out the sheet as a so-called face up output into an inlet 

SO of the 1ransfer unit 14 ibr inserting the sheet into the envelope under the switching 

control of a switch member 52 with a solenoid. 

Jn the transfer unit 14 as shown in Fig. 3, there is provided a feed path 54 

with feed :roDexs 56 and 58 :fur 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 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 terminated at the inlet 50. Jn the feed path 54, there is 

arranged a sensor 70 connected to the inserter controller 34 for sensing the passing 
I 

number of the sheets and a1so an accidentally occurable paper jam. 

Refelling 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. 'Ibe foldmg unit 16 provides an 

accumulator 72 conneded 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 

auanged to elevate by means of a motor unit 76 for adjusting a bottom level of the 

17 
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accumulator 72 in CODfonnity with the sheet size and acamling to the folding modes 

of the wrap fold and Z-foJd. An operation of the first adjuster 74 is controlled by 

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 mode as 

hereinafter fully described. 

The accumulator 72 is further provided with a semor 78 which serves to 

detect the mber of the sheets to be inserted into the amunulator 72 and the 

accidentally occurable trouble like a paper jam. For example, tbe sensor 78 sends 

the imerter controller 34 a warning 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 sheets to one side wall (not shown) of the acamwlator 72 

for alignment. 

In Figures S and 6, a set of guide rollem 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 

rol!m 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 meam of a motor unit 92 for . 

adjusting a bottom level of the guide pocket 88 to uieet the sheet si7.e which has 

been previously input by the computer 10 as one of the data. An operation of the 

second adjuster 90 is cout:rolled by the msener controller 34 with programs • 

As hereinbefore descnbed, the system provides two different folding modes· 

of a wrap fold and a Z-fold of the sheet by changing positions of the first adjuster 74 

which will be descnbed mqre concretely with reference to Figt SB alid 6B. 

Fi~~ SA and SB show the folding mode of wrap fold where the first · 

adjuster 74 is moved upwardly by the motor unit 76 to shift tbe bottom level of the · 
•. . 

accumulator 72 against the roller 84 s~ that the sheet transferred from the ttanSfer · 

18 
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unit 14 m forced to bend at the one-tlllrd lower position of the sheet IS shown in Fig. 

SA. 

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 ~ing theretbrough to 

provide a form of wrap folding as shown in Fig. SB. 

Pip. 6A and 6B show 1he folding mode of the Z-fold where the filst 

adjuster 74 is moved downwardly by the motor unit 76 to sbllt the bottom level of 

the accumulator 72 far from the roller 84 so that the sheet transfeued 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 o.ne-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 lS is arranged between the folding unit 16 and 

tbe inserter unit 22 ·for conveying the foJded sheet ~~selectively added enclosure 

to the imertion unit 22. The conveyor unit 18 providm two running belt systems 90 . . 
and 92 cooperatively manged. The running belt system 90 is provided into a 

substantially triangular fonn with a main driving roller 96, guide rollers 94. and 98 

and a beh 100 suspended therearound, while the running belt system 92 is 81Tanged 

into a substantially crank fonn with a driving roller 102 and driven guide rollers 104 

and 106 and a beh 108.suspended tber~around and partially made into comad with 

the belt 100 ninning on the guide roller 94 for paSsing therethrougb the folded sheet 

and the enclosure selectively added by me~ of the ~ing belt system 90 . 

The running belt system 90 is aJso Provided with a hook member 91 

------·-- 19 



[ RECEIVED 8218• t•:BZ 1997 AT 533869• 
'97 02104 TUE 14:47 FAX 03 3404 S748 ~022 

::w • .; ·f 
'·'..:~~: 
·! ··: 

'.~l 
,.•.\ 
."i:: .. ' ..... 
·: ..... .. .... ..... 
:·~.·1: .... 
:~·:;• 
'••. •·.·· ·.:: . ..... 
. . 
·.:: .·: .. ... 
.·.·, 

I . ·' .. 
.. ... ·., 
" 

.. 
:· .. 
•' 
·; 

'·. 

j' ; 
I .. 

" 

connected at its one end to a crank 8IDI 93 connected in tum to a plunger 95 driven 

by. a solenoid 97 upon receipt of iMtructions from the inserter controller 34 for 

temporary stopping the enclosure. for synchronizing the feeding of the iblded sheet 

· and a sensor 99 for detecting an arrival of the folded sheet to retract the hook 

member91 • 

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 . 

Jn Fig. 8, the envelope tray unit 20 is comprised of a tray body 110 for 

superimposing therein a plurality of envelapes, a nail member 112 resiliently 

supported by a crank arm 114 for engaging with and tuming 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 tbe top envelope · 

superimposed, feed mllexs 120, 122 symmetrically manged and including a driving 

roller 121 and 1ransmission rollers 118, 119 for engagmgthe 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 ~mber 124 so that the guide 

roller 116 is kept in touch with the top envelope. 1be envelope is suitably provided 

with an address windo~·. 

In the envelope tray unit 20 there are ~ged semors 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 m accordance with the result of the 

· detection by the sensors 126 and controls each eomponcnt of the system to me.et the 

~ of the envelope. Wh~n ~ envelope of irregular size is detected, the inserter 

controller 34 sends a message to the computer 10 for display on the monitor 36 and 

imtructs th~ user to input dimensions of the envelope and the tlap into the inserter . 
controller 34 for memory. 

20 
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In Fig. 1, the insertion unit 22 is disposed between the iblding unit 16 and 

the envelope tray unit 20 and connected tbereto through the conveyor unit 18 for 

inserting the sheet into the envelope and subsequently transferring the enclosed 

envelope to the sealing unit as hereinafter fully described. 

In Fig. 9, the insertion unit 22 is composed of insertion ro~ 130 including 

a driving roller '134 and guide rollen 132, 133 where the folded sheet is inserted into 

the envelope, a first envelope discharge chute 136 communicated at its one end witb. 

the envelope tray unit 20 and having therein an inclined path 138 with a set of feed 

rollem 140 for feeding the envelope apinst the iosertion rollem 130, a guide segment 

142 disposed in abutment with an open end of the :first envelope discharge chute 136 

and in confronting relation with the driving roller 134 and having a guide smface 144 

curved along a partiaJ circle of the driving roller 134 with a specified clearance to 

provide a guide channel 146 betw~ the driving roller 134 and the guide segment 

142, a sheet holder 148 disposed in the conveyor unit 18 as sho~ 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 one end to a crank arm 152 connected in tum. to a plunger 154 

driven by a solenoid 156 by iostrudiom from the inse~ controller 34 and a second 

envelope discharge chute 158 disposed in the. do~ stream against the imertion 

rollers 130 for once receiving the empty envelope passed through the insertion 

rollers 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 dischatging the envelope mserted with the folded sheet against · 

the sealing unit 24 and providing a tilted path 160 with confronting feed rolleIS 162, 

a sensor 164 for deteding an arrival of the empty envelope in the second envelope 

. discharge chute ~58 and sending a message of arrival to the inserter controller 34 for 

instructing the insertion rollers 130 to effed a short reverse rotation by which the 
... _______ _ 

__1......-'-' 21 
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~lope once received in the second envelope discharge chute 158 is somewhat 

returned against the insertion rollers 130 for the predetermined distance to receive 

therein the folded sheet and a claw arm member 166 provided in an entrance of the 

second envelope discharge chute. 158 and having a tip end 168 adapted to be 

inserted into an opening of the envelope just whon returned as hereinbefore 

descn"bed for filcilitating 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 iollexs 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 ref.eamg 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 flap 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 cbute 172 having 

therein an inclined path 174 and provided at its inlet p~rtion with a movable damping 

means 176 including a support member 178 for bearing a wet foam piece 180 

connected to a water supplier not shown and its outlet portion with a sensor 182 

seDS1ble 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 fiap of the envelope for wetting, a set of the guide rollers 184 

swingably ammpd with a swing crank member 186 having a crank ann 188 fOr 

once receiving in the . biased position as shown in Figme 11 the envelope sent 

through the path 174 of the first guide chute 172 ~d thon feeding in the vertical 

This Sheet Has Been Replaced 

11111111111111 ~Im 1111 
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position as shown in Figure 12 the envelope against~ sealing position, sealing 

rollers 189 for receiving with press the envelope and sealing the wet gummed flap to 

the envelope body, a cam mechanism 190 disposed in engagement with the ~ing 

crank member 186 to provide a swing motion thereof and including a cam piece .192 

and a solenoid 194 c:Onnected thereto and a second guide cbuto 196 which is formed 

when the crank ann 188 of the swing crank member 186 is turned to the vertical 

position to provide a vertical path 198 and provided with a sensor 200 fbr detecting 

a pissing of the sealed envelope through the path 198 to activate the receiving unit 

26. 

In the system according to· the invention, the envelope is always passed 

through the seating 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 scaled or 

unsealed envelope or the folded prints fed from the ~ unit 24 and a second 

chamber 202 for stacking therein the neceswy e~cl~. 

In the first chamber 200, there is movably provided an upstanding support 

wall 204 for supporting the envelopes vertically in right order and rotary pushers 206 

symmetrically ammged and rotated by means of a gear mechanism 207 to press the 

envelopes against the support wall 204. Each rotary pusher 206 comprises a rotaiy 

disc 208 providing thereon with spaces four upstanding rods 210 adapted to push the 

envelopes progressively against the wall 204. 

'_I'he receiving unit 26 is preferably monitored by a convenient monitoring 

means to ~e~ the volume of the envelopes stored therein and send a waming 

23 
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message of an exceed over the admissible volume of the envelopes 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 rolleIS 212 for sending the endosure to 

the conveyor unit 18 by the user's selection 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 fiISt chamber 200 or to fill the second . . 
. chamber 202 with the enclosmes and is provided with a sensor 214 for detecting 

when the receiver unit 26 is dosed 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 imertion and the pmgrmm of operation modes with parameters ate 

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 descn'bed 

in more detail with reference to the combmation mode of printing with insertion. 

Refening to Fig. 14, the operation mode is ~eleded from three operation 

modes at the step 300 by means of the key b~ or tb_e 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 iDstalled in the 

system at the step 304. 

In the printing mode, the printing and post-processing system according to 

the invention operates like a laset printer. All output opetation of tllc printer 12 is 

24 
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sheet to the upper tray of the printer 12. Data to be printe4 on the sheet are sent 

. from the computer 10 to the printer 12 for processing 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 

printing process is canceled for returning to the setting operation mode at the steps 

314and300. 

When the insertion mode is selected 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 controller 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 enclosW"C in the envelope 

according to the need in business. 

Referring tO Fig. 1s; 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 detennined by ~e us~r at the step 326. When the 

number of piece of the selected sheets is not less than one 1:11d 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 

warning notice of this for display on the computer monitor 36. The process is 

25 



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

PAGE ze CPRIHTED p~~E ~ ZB>. ] 
[ RECEIVED BZ/B'I llf: as 1997 AT 5331169'1 8 nvr :l?f.fl-"J~!I~ /l:ls_ 

•97 02/04 TUE 14:51 FAX 03 3404 5~4 
~028 . 

.. 
.... ···. ·:··· ... 

'• . _;_: .. :~· : 
. ·;-:~ .. .. . 
:.·; ... 
··=:~;: ... · . . . ~ .. 
.. ~·. 
!·:·: .. 
.. 
=· •• 

. ·.=: ..... 

~ ·:,• .... 
;:~.: .... 
... ·.· 
. ~.=: ... 

.. 
.... . . 

...... ... • ... .. 
~ .. 
., 
... ... 

. ·,· 
'" 

. : 

.· 
... 
.. 

.· 

·: 

continued when the sheet is refilled and the command for continue is entered into the 

system from the ~mputer unit 10 • 

For the folding operation, a modo of the folding of the wrap fold fonn or the 

Z-fold form is selected at the step 334. When the wrap fold is selected, the inserter 

controller 34 count8 the number of piece of the sheets to be re~ived by the 

accumulator 72 at the step 336. When the regular number is counted by the 

imerter controller 34, the· sheet is folded for formation of the wrap fold and 

traIJSferred to the receiver unit 26 for deposition at the steps 338 and 360 . 

While, when an hregular number is counted, then a warning notice of the 

irregular number is issued for display on the computer monitor 36 a1 the steps 336 

and340 • 

Retuming again to the step 334, when the Z-fold is selected, the sheem of 

the predetennined number of pieces are accumulated in ·the accumulator 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 enclosme 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~ 18 at the step 348 while 

the envelope is simultaneously fed to the insertiop uni~ 22 by the envelope tray unit 

20 for insertiom 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 howe11er fed to the 

receiver unit 26 without exercising any sealing operation in the 1ealing 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 w damped by the damping unit 176 at 
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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 js 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 fot 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 tun of the envelopes, a warning notice 

of the full state is issued by the imerter controller 34 for display on the computer 

. monitor at tbe steps 362 and 366. This error may conveniently be overcome by 

manually taking the envelopes out of the tee£iver unit 26. 'Ibe receiver unit 26 

when not full of the envele>pe continues to receive the envelopes therein at the steps 

362and364. 

In Fig. 14, the operation of the combmation of printing with imertion mode 

will be descnbed With reference to 1he operations of the ~ of the system 

according to the invention. 

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

with blsertion inode at the step 318 by use of the keyboard 38 or the mouse 40 of the. 

computer mm 10. 'Ibe prlnting with insertion mode ?s selected when the sheet is 

desired to be printed by the printer 12 and th~ printed sheet is diredly introduced 
. ' 

into the system. 

'Ibe 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 . · 

printer controller 32 receives the da.tJl 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 unit 16, the. 

conveyor unit 18, the envelope tray unit 20, the insertion Unit 22, the sealing unit 24, 

the re~iver unit 26 and the enclosure supplying unit 28 according to the software 
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programs. The host controller 30 :further sends the command to the printer 

controller 32 and the inserter controller 34 for instructing them to work on the 

combination of printing with imertion under the ~o:t\ware programs. 

Further, the user may select several modes of the operations on the 

computer 10, for example, the wrap fold or the Z-fold, imerting or not imerting tbe 

sheet into the envelope, sealing or not sealing the envelope and enclosing or not 

enclosing the enclosure into the· envelope according to the need in business. 

Referring to Fig. 16, when a co~ for changing the operation mode is 

not deteded at the step 370, an expected numbCr of pie:ce of the sheet to be imerted 

into the ~elope is inputted to the printer controller 32 by means, for example, of a 

word proceaor and the like at the $tep 372. 
' An output of the printer 12 is set to tho 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 SO thereof for tramfer 

of tlie sheets to the accmnulator.72 passingthrougb the feed path 54 at the step 378. 

When the real number of piece of the sheet to '!>e printed by the printer 12 is 

identified by the printer controller 32 during the printing 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 exror 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 ttay 46 after printing out of the five sheets. 

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

28 
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steps ue finished at the step· 386 for cox;rtinuation to the next steps at the step 388. 

When 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 controJler 34 is completed at the step 386. In case the real number of piece 

of the sheet is not·noti:fied 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 warning message of error for display on the computer monitor 

36 at the step 392~ On the contrary, when the nwnber of piece of the accumu1ated 

sheets are lacked as compared with the real number notified by the printer controller 

32 at the steP 390, the imerter controller 34 instructs the printer controller 32 to print 

the rest of the sheets at the step 376. 

Jn operation of the system according to the :invention, the user previously 

selects, when the combination of printing and i:Mertion 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 ~tep ~94, the imerter controller 34 

count.s the number 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 

accumulated in the accumulator 72, the sheet is folded for formation of the wrap fold 

at the step 398 as fully descnbcd with reference to Figs. SA and SB. 

Subsequently, the wrap-folded sheet is· gu~ded by the folding 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 seleded, no envelope comes 

29 



~. : 

• •• 'S~ 

.• :.·.· 
:~.-: 

... · ... .... 
·.·:· 

··: .. 

.. . ·.· ..... 

.. .. 

·. 

•' 

.. 

PAGE 3Z (PRINTED PAGE 3Z) l 
1'VY :lff.(~!15' .. ~!I . ~032 

from the envelope tray unit 20 and the insertion unit 22 operates only for feeding the 

envelape to the sealing unit 24 under the. control of ~ 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 pa.ued between the guide rollers 184 which lie in the 

biased position as shown in Fig. 11. By the instructions ftom the insetter controller 

34 with software programs, the guide rollers 184 swing in a counterclockwise · 

direction into the vertical position ~ shown in Fig. 12 under function by the cam 

piece 192 driven by the solenoid i94 so that the folded sheet is fed to the receiver 

unit 26 through the vertical path i98 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 accumulated 

in the accumuiator 12, a warning notice of ~r in the numb~r 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-fo1d mode is selected by the 

user, the sheet is folded by the folding unit 16 for fornmtion oftbe Z-folded sheet at 

the step 404 and nren fed to the. conveyor unit 18 as hereinbefoR: dcscn"bed with 

reference to Pip. 6A and 6B • 

When enclosing of the enclosure is commailded by the inserter controller 34 

at the step 406, a piece of the enclosure is taken out of the enclosme supplying unit 

28 by the feed rollers 212 for feed to the joining point 103 as shown in Fig. 7 

through the nmning belt system 88 of the conveyor unit 18. The enclosure is 

temporarily caught by ~e book member 91 before arriving to the joining point 103 

for waiting an a.nival of the folded sheet. When the folded sheet is made Dito 
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contad with the sensor 99, the hook member 91 is retracted by the solenoid g7-

under the insttuctiom of tho inserter controller 34 for feeding the enclosure to a 

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 arc 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 unit 22. 

On the other hand, a piece of tho 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 turned over by the nail member 112 with simuitaneowr advancement of the 

envelope to the insertion unit 22. Further, when the tray body 100 of the enclosure 

tray unit 20 is empty, a warning 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 rollCIS 122 of 

the envelope tray miit 20 and fed by the feed ronexs 140 and the insertion rollers 130 

through the inclined path 138 and the guide cbannel 1~ to the tilted path 160 where 

the folded sheet and the added enclosure are inseped ~to the envelope. 

Once after the envelope is passed through the insertion rollers 130 and 

comes into contact with the sensor 164 in the tilted path 160, the enveJope is 

returned by a short reverse rotation of the imertion rollers 130 for a precletennined 

distance to insert the tip end 168 of the claw ann member 166 into the opening of 

the envelope' by the"instrudions 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 

· sotlware prograxm and the folded sheet with the added enclosure are fed through the 
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feed rollers 101 for insertion into the envelope via the claw arm member 166 at the· 

step 410 as shown in Fig. 18. 

The envelope with the folded sheet and the added enclosure are discharged 

agaimt the sealing unit 24 through the second enveloPe discharge chute 158 at the 

step 412. 

When the enVelope is fed through the inclined path 174 of the seaJing 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 thC allowed limit, then the inserter 

controller 34 issues a warning notice of the lower water level for display on the 

computer monitor 36 at the step 416. 

141034 

As shown in Fig. 11, the guide rollers 184 catch the closed end of the 

envelope leaving the flap of~ envelope in the inclined path 174 of~ filst chute 

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

in counterclockwise direction into the vertical positio~ with folding simultaneously 

the flap of the enve~ope by the terminal edge ~ ~ ~t guide chute 172 and feed the· 

envelope to the sealing rollers 189 for pressing the wet gmnmed flap to the envelope 

body for sealing as shown in Fig. 12. The sealed envelope is fed back by the 

reverse rotation oftbe guide roUers 184 and discharged through the vertical path 198 

into the first chamber 200 of the receiver unit 26 for ~eking. 

When not enclosing of the enclosure is amimanded by the inserter 

controller 34, the same operation as descnbed hereinbefore is canied 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 4i.O. 
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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 seal~g rolleis · ~89 with folding tho flap of the envelope 

by meam of the tenninal edge of the fixst 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 ordet. 

The fh'st 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 controller 34 for 

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 ~ 420. 

Fig. ·1s shows a paper jam recove~g p~c.ess. 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 controU.er 30 sends a warning message of the paper jam for disp1ay 

on the computer monitor 36 upon receipt of a notice of the piper jam from the 

printer controller 32 and the inserter controller 34. 

When the printer controller 32 receives a warning notice of the paper jam -~t 

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 ----------
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. 
switches the output of the printer 12 to the face down output for diverting_ the 

remaining printed sheets at the steps 502, 503, 504 and 505. Further, tb.e printer 

controller 3~ notifies a termination of the process to the inserter controller 34 at the 

step504 . 

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 remaining printed sheets on the ttay 46 at the stops 500 and SOS. 

On the other· band, when the last sheet remains for printing and the printer 

controller 32 receives the warning notice of the paper jam at the step 507 ~ the printer 

controJJer 32 imtruds the printer 12 to <fiscontinue any tllrthor printing process untll 

a next command is received at the step 508. 1be 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 con~ller 32 switches tlie output of the printer 12 to 

the face down output for diverting the remai:Wng sheets on the tray 46 until the end 

of the job command is received at the steps 506 ant SOS. 

The jammed sheets are removed from the printer 12, the tramfer unit 14, 

the folding umt 16, the conveyor unit 18, the envelope ~y unit 20, the insertion unit 

22, the sealing unit 24, the receiver unit 26 or th~ encl~ 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 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 

wheth~ to seal the envelopes. The envelopo format is·· automatically .recoguized.. 

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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be continued as soon as paper is iefilled and the "continuen button is pressed. 

Within the system, up to S pages are assembled before folding. The Z­

folding ensures that the addtesses are in the right position for the window envelopes. 

Envelope-sized enclosures are added after folding. If necessmy, 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 functiom work together. 1be printer output is directly 

guided .into the assembly module. The printer has two paper trays; so, the letter form 

can be fed from the upper tray and the fintber pages froin the lower tray. 

Intetactively controlled by the computer, the number of pages per envelope should 

be closed _and whether an enclosure should be inserted. The pages are then 

amembled 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 tbe job is chaDged, the parameter settinp can be easily and comfortably 

changed and set right at 1he computer monitor. With a mouse-click, the system is 

ready for the next task:. 

If slieets need to be signed by hand, they are output in printer mode fiist, 

signed and then processed in inserter mode. 

As descnbed hereinbefore, according to the present invention, since all of 
. . 

the units of the printing and post-processing system is fully computerized undCr 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 merely inputting some commands and parameteis to the system. Even with the 

mode of enclosing the enclosure, the process speed does never gp 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 control of the inserter controller 34 with software progtams. 

Further, the components of the system such as the printer, the folding unit, 

the insertion unit, the seal~g unit and th& receiving~ are physically integrated into · 

a compact unit with remar~ly reduced size. 

Different functiom that are logically ~nnected and needed to a complete 

job, are integrated into one compact system. Operating and handling of the system 

are tailored to the needs of the users. 

The printing press and post-processing system may conveniently be used by 

all who send confidential documen~ serial letteis, invitatiom, offeis, invoices, daily 

mail, shipping documents such ·as adult education schools, advertising agencies. 

airlines, the anny, authorities, bank ~ets, brokers, building companies, car 

companies, chains of Stores, chamheis of b.andiaafts~ chUrches, ~, communities, 

concert organize.m, copy-shops, court oflices, credit car companies, dancing schools, 

dis1n'butors, doctors, E-Post, employment offices, finance authorities, fitness club, 

golf clubs, hoste1s, inquiry · offices, .insurance agents, sales a>mpanies, schools, 

seaetary offica1, seminar organizers, sport clubs, suppliers, tax advisers, tennis 

schools, trade show organizers, tennis schools, trade show organizel'S, traming 

ccnte~ travel agencies ·but to name a few. 

Whereas modifications of the present inventi~n will 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 desml>ed 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 scape of the invention. 
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What is claimed is : 

1. A priming and post-processing systeD:' which perfoims selectively se~ 
operations under the control of a computer with software programs by previously 
inputting commands and parameters to the system, which comptises : 

a oomputer unit for instruding and colJlrolling the system as a whole; 

a printer associated tbIOugb a conttoller unit with the a>mputer unit for · 

selectively printing a sheet to be mailed; 

a transfer unit connected to the printer~ a manaa1 tray for tramfeiring the 

sheet to a folding station by the sotlware .imttuctions and under actbation with a first 

sensing means; 

a folding unit connected in series to the transfer unit for accumulating, 

folding and feeding the sheet by the programmed instructions and under actnation 

with a second sensing means;. 

a conveyor unit arranged in imociation with the folding unit fur conveying 
the foJded sheet with a selectively added ~closure to an insertion station; 

an enclosure supplyingunit associated with the conveyor unit for selectively 

supp1ying an enclosure to the conveyor unit for addition to the sheet by the . . . 
ptogrammed instructions and under actuation with a thifd sensing means; . . 

an envelope tray means associated with the conveyor unit for stacking a 

plurality of empty envelopes and feeding the sune 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 melting th~ sheet into the envelope and subsequently transferring the 
enclosed envelope to a seaJing station; 

a sealing unit associated with the insertion unit for closing and sealing the 
flap; and 
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a receiver 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 printing and post-processing system according to claim 1, wherein the 

controller unit comprises a printer controller for c0ntrolling 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 receiver unit and a host controller connected to the computer 

Ullit, and the . printer controller and 1he inserter controller are intera~ly 

communicated with each other for whole contiol of the system. 

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

transferring unit includes a mechanism for selectively transfening the sheet to the 

folding unit 

4. A printing and post--processing system according to claim 3, w~in the 

mechanism for selectively transferring the sheet to the folding unit comprises a 

manual tray for manually stacking and automatically transferring. the sheet to the 

folding unit, a coupling means connected to an ouqmt 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 foJding unit, one. temimal ~which is branched into two 
. . 

ways. with feed rollers for Connecting to the m~miaI_ tray and the coupling means 

respectively whereas the opposite tenninal _thei'eof is connected to a first stopper 

means of tbe folding unit for determining a folding position of the sheet. 

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

folding unit includes: 

an ao:wnulating means associated with the path means of the transfer unit 

for accumulating one or niore sheet for folding; 

a first automatic and pro~ble adjusting means movably connected to 

the accumulating means; and 
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a guide roller means operatively mo~d with the accumulating means for . 
guiding and folding the sheet in cooporation with a second automatic and 

programmable adjusting means movably cmmected to tho guide means. 
6. A printing and post-processing system according to claim S, wherein the 

folding unit operates in seJee.tion two fold :mOOe,, of a wrap fold and a Z-fold of the 

sheet by varying positiom of the first and second adjusting means, and paraaieters as 

such the type of folding including the wrap fold and the Z-fold and a sheet size . 

adjustment are controlled by the inserter controller with software programs . 

7. A~ and post-processing system according to claim 1, wherein the 

oonveyor unit provides: 

a first mnning belt system with a main driving roller, guide rolJci:s and a belt 

suspended tberearound and connected to the enclosure supplying unit for conveying· 

the enclosure; and 

a second running belt system having a driving :roller and driven guide rolleIS 

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

first riuming belt system far passing tberetbIOugh the folde<i sheet and the enclosure 

selectively added. 

8. A printing and post-processing system a~g to claim 7, wherein tbe 
. . 

second mnniQg belt system is provided with a hook means for temporarily catching . . 
the enclosure for synchronizing the feedfug of the folded sheet and a semor for 

detecting arrival of the folded sheet to activate .the hook member for retraction. 

9. A printing and post·processing system ac.corcling 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 

tuming~ver the flap of the envelope; and 
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a set of feed rolleis for feeding the envelope by piece to the insertion unit 

including a guide roller which is resiliently in touch with the top envelope 

supeiimposed. 

10. A printing and post"'Processing system accoiding to cuiim· 9, wherein the 

envelop tray 'unit includes means for detecting the sizes of the envelope and the t1ap 

thereof superimposed on the tray body. 

11. A printing and post-processing system according to cJaim 1, whereiµ the 

insertion unit includes: 

two feed rob 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 openble ~o 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 tbeleinto. 

12. A printing and post-processing system according to clalln 1, wherein the 

insertion unit includes: 

insertion rolleis including a driving roller ~d a guide roller where the 

folded sheet is inserted into· the envelope; 

a first envelope discharge chute oommunic:ated· at its one end with the 

envelope tray unit and having therein an inclined path with a set of feed rollCIS for 

· feeding the envelope against the insertion rolleIS; 

a guide segment disposed in abutment with an open end of the :fhst 

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 channel ~tween the driving roller and the 

:uido segment; 
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of the folded sh~t and bold~g the same in stand by before approaching to the 

insertion rollelS and comprised of a hook member connected at its one end to a 

ciank arm connected in tmn to a plunger driven.by a solenoid by instiuctiom from 

the inserter controller; 

a second envelope discharge chute disposed in the down stream agaimt the 

insertion rollets for once tecciving the empty envelope passed through the imertion 

rollers, returning 1he same envelope against the insertion rollers for a t>fedetermined 

distance to receive therein the folded sheet gui~ed by the guide rollers and then 

discha~ the envelope imerted with the folded sheet against the sealing unit and 

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

the empty eQVelope 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 chute is somewhat returned against the imertion roJleis for the 
. . 

predetermined distance to receive therein the folded sheet and a claw .ann member 

ptoVided in an entrance of the second envelope discharge chute and having a tip e~ 

a~pted to be inserted into an opening of the envel~ j~ when returned for 

facilitating a smooth .insertion of the folded sheet ~o tJ:ie 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 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 euvelope therein and provided at its delivery a flap bending member to 

turn over the flap of the envelope; 
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a damping means provided at the entrance of the first chute for wetting the 

gummed portion of the envelope and including a water tank, a water impregnating 

segment and a water supply meam disposed between the water tank and the water 

impregnating segment; 

swingable rollers ar.ranged in a swingable crank confronted with the tlap 

bending member for rec.eiving a closed end of the envelope and then moving the 

envelope somewhat outw~ly; 

. . sealing rollers disposed in the vicinity of the swingable rollets for preSsing 

· and sealing the bent ftap of the envelope; 

a tmnable cam me~ manged in contact with the swingable crank fot 

swinging the swingable roller under the function of a spring means; and 

a second chute to be fonm:d with an elongated ann member of tbe 

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 unit provides a detection means for detection of arrival· 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 arrival of the envel~ and a water level 

measurement means for measuring a water level in .a water tank and issuing a 

warning of exceed over an aclmiSsible low level. 

15. A printing and post-proces~ing system aceording to claim 11 wherein the 

. sealing unit is composed of: 

a· fixst guide chute having therein an inclined path and provided at its inlet 

portion with a movable dampmg means including a support member for bearing a 

wet foam piece conneded to a water supplier and its outlet portion with a sensor 

sensible to receipt of the envelope in 1he inclined path for sending a 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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a set of tho guide rollers swingably manged with a swing crank member . 

having a c:ra.n1c ann for once recemng in the biased position the envelope sent . . . 
through tbe path of the first guide chute and then feMing in the vertical position the 

envelope against the sealing position, sealing rollers for receiving ~ith press the 

envelope and sealing the wet gummed flap to the envelope body; and 

a cam mechanism disposed in engagement with the swing craok member to 

provide a swing motion thereof and including a cam piece and a solenoid connected 

thereto and a second guide chute which is formed when the aank 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 scaled envelope through the 

vertical path to activate tbe receiving unit. 

16. A printing aDd post·processing syst.em according to claim 1, whCrein the 

· ·receiver unit includes: 

a chamber for receiving the sealed or unsealed envelope fed from the 

sealing unit; 

an upstanding support wan mo-vabJy arranged in the chamber fur supporting 

the envelope vertically in right order; and 

pushing me"ans disposed in juxtaposition to the support wall for pressing the 

envelopes thereagainst. 

17. ·A printing and post-processing system according~ claim 16, w1'erein the 

rotary pusmng means comprise$ two rotary discs arranged in the confronting relation, 

each disc providing with spaces four upstanding rod members for progressively 

pressing the envelope upon rotations of the discs. 

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

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

of the envelopes stored therein, and commanding to display an ~xceed over an 

adnUssible volum~ of the envelopes to be staclc:ed in the receiving unit •. 

43 



[RECEIVED az1a• ••:ts 1997 AT 533169• PAGE ., (PRINTED PAGE •&> l 
'97 02/04 TUE 1$:01 Fil O:S 3404 5748 1"~Y:l~.(1-fl-9S/~ 1"Si!I ________ _ 

I .::_: . ::,; .. ... .. . . 
·=· I · .. ... 

I ._•,, 

·.· ·::· 
i ~:: ... 

:.: .. . 
I ;-. 

•.: 
. -;: 

"1 ~: .. 
' .. 

::~ 
-~. ·-:. . 

. . 

i · . . 
. I '• . 

i . 
! 

J 1111111 """ 11111 11111111111 * C L M S * 

19. A printing and post-processing system ·accoiding to claim 1, wherein 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 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-proceaing system comprising: 

a first means for inputting data and commands necessary to control and 

operate the system; 

a second meam for receiving tho data from the first means for identification 

and sending the c.ornmands 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 prlriter; 

a fourth means £or receiving the data from the second means to control the 

folding. transferring and inserting operations of the sheet and also the sealing and· 

depositing ope:ratiC!DS of the envelope and then output an information including 

operational st.ates in respective steps; 

a fifth me:ms contained in the. :first means f<?~ receiving the data from the 

third and fourth means to ·monitor the printing ~peraf:ion and ou1put an .information 

including an operational status of the system; 

a sixth means contained in the firs~ means for receiving the data from the 

fifthmeanstodispmy;and 

a seventh means contained in the first meam for receiving the data from the 

sixth· means to select an operation mode of the system for a p:rinting mode, an 

inserting mode or a printing and inserting mode ~ to send a selection signal to the . 

second means. 

21. A printing and post-processing system according to . claim 20, further 

• ~ I • • ' • ' • 
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comprising means associated with tho third means for switching ~ output of the 

printer from a face up output to a face. ~own output used for only printing or 

diverting the sheet and vice vem. 

22. A printing and post-processing system aa:ording to claim 20, further . 

comprising means associated with the fourth means for contmlling ·operations to 

print or not print the sheet, to imert or not insert the sheet into the envelope, to 

enclose or not ~ose the enclosure and to seal and not seal the flap of the envelope. 

23. · A printing . and post-processing system according to claim 201 :f,\Jrther 

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 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 ~mmanding an accumulation 

of the sheet fed from the manual sheet supply ~eans by counting the number of 
pieces ac<:u:mulated 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 seledively the wrap ~Id mode or the Z·fold mode; 

meam associated with the fourth means for commanding feed of the sheet 

to the receiver unit free of enclosure when the wrap fold mode js selected; . 

means associated with the fourth means for detection of the presence of 

·enclosures deposited in a box; 
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meam associated with tbrth means for commanc1ing a conveyance _of the 

. enc1osure to the insertion means for introduction into the envelope together with the . .. . . . ' . . 
sheet; and 

means associated with the fourth means for sealing and transfening t1ie 
envelope to the re~ivcr unit. 

25. A printiiig and post-processing system accoiding to ~ 20, further. 

comprising: 

·means associated with the third means for commanding the printer control 

meam to input a desired number of the sheet to be printed; 

meam associated with the third means for ~dhig _connection of the 

face up output of the printer to the folding meam; 

means associated with the first moans for commanding through the s~ 

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 -=~mutation 

of the sheet fed from the printer by counting the number· of pieces accumulated 

· therein and detecting ari exceed over pemllssible number of aea1mulation for 

waming; 

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 f~d 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 corrimanding eo11Veyance of the 

enclosure to the insertion means for introduction into the envelo})e together with the 

sheet; and 
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means . associated with the fourth means for sealing and tramfening the 

envelope to the receiver unit. 

26. A printing and post-processing system according to claim 20, further 
• • compnsmg; 

meaus associated with the third and fortb. means for commanding 

detection of the sheet jam and an output of the waming notice for computer di,,play; 

means associated with the third means for commanding discontinue of the 

printing operation and switcbing the operation into the face down output operation 

upon detection of the warning notice with subsequent of the sheet to the face down 

tray; and 

means associated with th~ first means for commanding restart of the printer 

after removal of tbe sheet jam. 

27. A method of controDing 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 selection to continue or discontinue or divert the 

printing operations; 

manually inserting in case the inserting mode is selected by software the . . . 

sheet into a manual tray for preparation of transferring the sbeet to the folding unit, 

predetermining a desired number of sheet to be enclosed in an envelope, displaying a 

warning notice when an admissible volume of the sheet to be enclosed in the 

envelope is exceeded; 

selecting a mode C?f the folding into a wrap foJd mode when an enclosure is 

desired to be enclosed with the s~t, verifyjng 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 a Z.fold mode by software when mi insertion of the sheet into the 

eawelope is dashed, transfening the sheet to an accumulation means, taking the sheet 

out of the accumulation means, folding with roDem and subsequently tramfetrlng the 

mlded sheet to the insertion me1n1sJ imerting the sheet into the envelope, feeding the . 

inserted envelope 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 number 

of sheet to be printed and imer:ted into the envelope, setting the priilter to transfer the 

printed sheet to the accumnlat.or, amnmlating the sheets to be folded, folding the 

sheet with rolls and transferring the folded sheets to the insertion mea.m; 

selecting a wrap fold mode when an enclosure is desired t6 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 foliiing the sheet and feeding the same with the enclosure to the 

receiving unit ; 

selecting a Z-fold mode when an msertion into an envelope is not desired, 
• •1 . 

accumulating the sheet in the ac.aunulator, taking the· sheet out of theaccumulating . . 
means, folding tbe 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 sealing the flap of the 

envelope and feeding the sealed envelope to the receiving unit. 

28. A method of controlling a printing and post-processing system according to 

claim 27, wherein the insertion mode further includes a step at detecting the 

presence of an enclosure in tb:e ~~x and feeding the enclosure to the folded sheet. 

29. · A method of controlling a printing and post-processing system acc:ording to 
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claim 27, wherein the inserting mode i\uther includes a step of detecting a volume of 

the envelopes stored 1n the receiving unit to issue a warning notice by displaying on 

the computer monitor when the envelopes exceed an admissible wJume. 

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 accwnu1ating 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 amo the transferring 

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

31. A ~thod of controlling a printing and post-processing system according to 

claim 27, further comprising the steps of 

occurs· 
' 

checklllg an operational r..ate of the printing means when the sheet jam 

switching an· activation of the printer to a face down output to print ·the 

remaining data in the sheet after the plinting operation is discontinued and when the 

printing process m not completed; 

holding discontinuing state of the printing operation before receiving the 

next data for operation when a last piece of the sheet ~ still ~emamed iii the printer 

for printing; and 

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