;hijklme3e_ ™ [4TH6~Ti 1 - 9 o ¢ r zoez -1 FEEDH NG APPARATUS, PRINTIIfG
APPARATUS AND 11111111 FEEDI NG CONTROL MEZHOD *cooooz* BACKGROUND O itE7007
| N\VENTI ON FI ELD OF THE | NVENTI ON The preseht invention relates to a feeding
apparatus and a printing apparatus which can be coupled with each ot her,
and a feeding control nmethod. Mre partticularly, the invention relates to a
feedi ng apparatus and a feeding control nethod for feeding a printing

medi um such as a pFEDING APPARAYES, PRINTING APPARA us, andmmwuwm
printing apparatus for printgméping eORBEROD MIEREODaS a docunent,
i mage and so on processed by an information processing system 0N a .02
printing medium such as a paper or the like. In the present invention, a
feedi ng apparatus and a feeding control nethod _performfeeding of a

printing nediun1autonatiG%ﬁ?ﬁd%QQ§9xpﬁaF§§\QWVFQTESWhand froma printing

apparatus to which the feeding apparatus is connected. Therefore, they are
al so called an autonmatic feeding apparatus and an automatic feedi ng control

method. 111111111111 11111 | N=N I Il *166166* DESCRI PTI ON
OF THE RELATED ART Denmand ir#%%%Dnngg¥h$o#hgg§%§¥¥#ng and wei ght

lightening for a printer as a printing apparatus has been growing simlarly
to other various devices. For

The present invention relates to a feeding

apparatus and a printing apparatus which can be coupled
with each other, and a feeding control method. More
particularly, the invention relates to a feeding
apparatus and a feeding control method for feeding a
printing medium, such as a paper or the like, to a
printing apparatus, and a printing apparatus for
printing information, such as a document, graphic image
and so on processed by an information processing system,
on a printing medium, such as a paper or the like.

In the present invention, a feeding apparatus and
a feeding control method perform feeding of a printing
medium automatically in accordance with a command from a
printing apparatus to which the feeding apparatus is
connected. Therefore, they are also called an automatic

feeding apparatus and an automatic feeding control

UV B CR

*166166*

method.

DESCRIPTION OF THE RELATED ART

Demand in the market for downsizing and weight
lightening for a printer as a printing apparatus has

been growing similarly to other various devices. For



~1 -2 - 90 CT 2002 satisfying such-denpnd, downsizing and wei ght

| ightening in the printer has been progre5§ed significantly. Seeking[nquz
downsi zing of the printer, there has been proposed to a printer, in which,
a main body portion of the printer performng inmage printing and an
automati c sheet feeder (hereinafter refperred to as "ASF") portion for
feeding a plurality of stacked sheets as printing nediumto an i nmage

farm ng portion one by one are separated, as disclosed in Japanese Patent
Appl i cat i patiafdsiopgnsich 448038386 9a251zNagelandt welsdF pbighdreriisngade
i ndependent of the main body of the printer for external attachment. On the
ot her hant #tide ayncern fesnaeensiprogreased dgnaficanthyprinter
having a plurality of paper feeding opening or a printer permtting only
nmanual papefkicsti Fer fkers hatnge®f ddroeREIEHRTy khewe tRaAaskeemhi ch
can be externally_installed. It shquld be noted that varjous nedia in

addi ti on PEOpLSEd | 8O Ac RITEHC 85  t B& YRHENng 3 L PPRIY HeOBEEOf f osed
i n Japanese Patent Agplic i on, Lai d- open No. 4-.303336, naneI% in the ASF
to be usedfi BF EXEe n&’lelryaf-ic?’ﬁ&%%gl iHE SR PheSHT enda ot i YRt St of a

f eedi I feedi h b ' «dne d

| < conStrLREEH i EO0BI At FURAG Bkl LEFEROMSS) B neR. | SR BOH goar
strUEPed by Totpl i A orUrhg i m 203 g

ourside of 5 BRRTErobBay A S U G B S te R at B Morar W hi n the

printer mediund toCah Imalgdod¥rrinhdSEdras dheslei pinbrHiorgeeof the
feeding roller. In such driving nethod, since it becones unnecessary to

i ndependesteby ratoyd feag @ iydéhgsscuriae, Japaherse apavkat Eppheckidiermnd a
electric source on the side of the ASF, the ASF can be constructed at | ow

cost and Lagdhkt-omweghNo .Hawed/@B 336n (192} her Nezamsll v othe M EHAt partnion
freedom of nechani cal conponents arrangenent in the ASF, it is not always
possi bl e 18 s@depindepauddntonff drthe vaASF Hasty dofinshd ror andext afdtity
of performance. On the other hand, for exanple, as disclosed in Japanese
Pat ent AppKtednadh fhtadpernie. ©md4pgsotisyy)hanfer & HasOBe¥n it dpdsed
t he ASF i ncor.porating_a .notor agggéqgiving squrce. o eeder roller for

external P8 !%}FSnPQ%PW?Es _ $8e &mQﬁp¥%@Lﬁ%2 fY%Hg Sonponent s

Lo S LD SRS AP A BT of eppaoeR! (e paber
permitting only manual paper feeding, there has been
conventionally known to ASFs' which can be externally
installed. It should be noted that various media in
addition to paper is included as the printing medium.

In the ASF disclosed in Japanese Patent

Application Laid-open No. 4-303336, namely, in the ASF
to be used with externally installing on the printer, a
drive system of a feeding roller feeding a sheet one by
one is constructed. The drive system is constructed by
coupling driving power transmission means, such as a
gear exposed outside of the ASF, and driving power
transmission means exposed outside of a printer body.

And, a driving force, such as a motor within the printer



Upon maki ng the ASF to perform paper feeding operation, through eleqﬁibﬁgl .
contacts provided on a mating portion betmeen the printer body and t ﬁml
a controller provided within the printer body applies an electrical signal
to the notor for driving the paper feeder roller for driving the latter.
However, a sheet, on which an image is3winted by the printer, is not
limted to a plain paper, but can be of w de variety of size and thickness,
such as a s o cr 2002 -4 postcard, a hard board, envel ope and so on. On

t he ot her bhah, Dleeusedpragrebe dripving dgouezhndl otpg feaedhagrinters,
such as that of an ink-jet type and so on, nore fine ink droplet or high
and | ow dendiligrink Idr oplels daavhia@jmetbott o Perget torP@EPHmEsOf a hi gh
quality inmage with higher definition and superjor tone reproducibility. For
maki ng hi §RIISRGESGIM ity bREEPENASTHEPENBLRY PR n2paiposEnds Szt esheet s,

such as a coated paper, a glossy paper, a glossy film, an OHP film a
cloth, anSiGh 3P aRsMRtPapeE & sﬁl%ﬁ ﬁé\%le aoe%%eﬁé%"i%p%ﬂurﬂ? (e hbe

whi ch be, i | Led jn. th i th h '

per { or mange ForS €t S | cEend r £Blls HG AP BF ECRERE BF1 A €38 ng
bl . th h h i Nt [ I

71 or ont PCh<L bEFECAE 12861 ng R oF onE TN a? R UpGKCTR clis, si zes
ent Fates Bt ol AT ons™ e iYW ks, i

be © nstal Fed oG bt b BF SRS RbiOF o PR SEVe - nas RS Teadirng operation

control nmgans:AQem@itying the esdl nger qld efohya firbYiNGHd 881 RO+ o CORL O
of the paper feeding operation by the ASF is perforired by the printer.

Ther ef or e ppronhA Dl prRANSivht ot tiiee PABEt Gort ddwAliirethg oahdve feeding
operation control function having feeding conditions adapted to vari ous
sheets. Théraddoiety mAadodetrforntammaentrol for the printer body, 90CT
7007 -8 On the other hand, for example, as disclosed in
Japanese Patent Application Laid-open No. 9-194085
(1997), there has been proposed the ASF incorporating a
motor as a driving source of the feeder rollexr for
external installation. In this case, freedom of the
mechanical components arrangement is increased to permit
arrangement of the parts of the paper feeding mechanism
independent of the construction of the printer body.
Upon making the ASF to perform paper feeding operation,
through electrical contacts provided on a mating portion
between the printer body and the ASF, a controller
provided within the printer body applies an electrical
signal to the motor for driving the paper feeder roller
for driving the latter.
However, a sheet, on which an image is printed by

the printer, is not limited to a plain paper, but can be

of wide variety of size and thickness, such as a



t he necessity set forth above make a control software |arge and conplicgte.
On the other hand, in some printer body, it is required that use of am 0CT 2002
external ASF dedicated for postcard feeding, an external ASF for a
continuous sheet feeding and so on in addition to the normal external ASF
is permtted, or use of new type and i.nproved type of external ASF is
permtted. |If feeding operation control of the ASF is different even in
part, the printer body has to have control functions for all of the feeding
oper at i onpo¥herafdr ea bemdvdpeara,t lsayeloper aystlys econes Jmur ther
conplicate, or in worse case, nodification of the software becones
necessar yoLBAF 13r@bl Mg it oRpLOMSISS t 9L Prasysi Ry yteghswil oy t K& ot her
hand, | arge nunmber of printer bodies are_in the nmatket so that _nodification
of the sofPRalE WHE@RE siSHCRf aBhENHT R Er 2Body s 8EpSvaR anflyso on,

i i ble. | h [t ti , i di ternal ASF, it i
posel bl g ok e ol Lrnll e, ubon prout o pew extennal Aok it s
th i sti trol f ti he feedi. i i ch b

(e e sthansoni ol Tt on.Lon e feedtno obsialion Wi ch Ragibeen
SLOnt 11 Caghly G Lheoal Nt chande 96 sudh aeathat diacl gped I
ConStrUCtEQP‘Mé&h@ﬂP!’éﬁaﬁ:‘ifﬁ p?%ﬁ:eénag{‘ic 'E'ﬂg%ﬁel%é%ér gushacked, a paper

feeding rolTer for eding a - ~ppZ -6 sheet” as the printing

medi um st aglfed toinyé NGeP/RfPLNE RIRIE MNEPBY ON&pécPakes Hd s Pokiidiy
roller and a pinch roller for pitching and transporting the sheet fed from
the feediag eoldediteds pdtsepri at gl awedi papen addylossyt € Paper anva@HPUS
ot her nmedi a should be included. In the sheet feeding operation, at first,

t he feedi Aglmol l&@rcbothhe ampsireamtsiates £era pamars pantl s ddmehaiven i s
driven for rotation, so that the sheet is fed. Thus the tip end of the
sheet abubesit ilevailppgsttion formed by the transporting roller and the

pinch roller on_ the downstreamside in the transporting direction.
Subsequently, the SR&tASE W Q?ﬁlob?héﬁﬁ‘iﬁjggﬁfii 38 By UPEREC 9%t at i ng

the feedi rol l.er tB performregistration. Thereaf%er, by driving the
transpor { FHG ol TeF, SERE SHesr-req rhrkBbf PEFT bet Py T T-A g nt i ng
portion OfoLhf QY| %h%@%iﬁhgs 'Q:‘Q’Sﬁ?@tﬁt Bereiend. cLiysigabh
positioning top of sheet, by rotation of the transporting rofler; the

transporthagyldmer gowWRsydéhe Eh@‘EHbé@éth%n6He&?§iﬁ@¥ﬂ%EMQaH@%t0 the
nip portion. Upon such positioning top of sheet, en the Teeding roller is
in pressushoedd adi ffieterithbatesr optth palt ifeedindg heosddaiiomsgni fi cant
back tension should be exerted on the sheet on the downstreamside in the
transpor t lepatidiongi uporsochhaknerseri ss bnesf quosswibaicey top of the sheet
is degraded. In order to prevent this, an arc-shaped roller is used as the
f eedi ng rehp&ackerasEamd raétwddich. 9 0 C T 2002 to forcedly rel ease
depression of the pressure plate onto th edi ol I er by neans o cam
or so on can begl’éﬁ'ﬁlem)—é?f3 E?né’lﬁhtjc%ﬂgﬁrg‘éﬁe'on‘?’ﬁgﬁ e ]?ée&ﬂ?d:‘?]oi?ar is
in a partjcul r i | _ ph , LS hot ppli .1he sheet. In
this case%jﬁuﬁ%%e p%%? ilt(%%naégt %%%off({lﬁggshg)gf\’?e { ?ﬁ?g P‘Pe%e%%fégperfor med to
drive bot f r aRsporLi ng . ng. i edi g & S t to
exert theggz%é(é%%%}sli g% on %%eﬂgﬁge% e'(fb(3)/flt ﬁgkggeﬁdfnghraplfle%éﬁé%mgegﬁjé?n t he
convent i opgl A, ARgSehd AhbBoaboNPEED! /18 e Bhiklr cAsisgdngs fol | ows.
Nanely, in"the convéntional ASF, upon positioning

operation by the ASF is performed by the printer.
Therefore, control means within the printer is required
to have feeding operation control function having
feeding conditions adapted to various sheets.

Therefore, in addition to control for the printer body,



top of sheet, driving of the transporting roller and the feeding roller are
initiate sinultaneously. However, in practice, due to factor of bagk)(smof
the gears, delay in transm ssion of driving force, the rotation start
timng of the paper feeding roller on the upstreamside in the transporting
direction can be slightly delayed fromihe rotation start timng of the
transporting roller on the downstreamside in the transporting direction.
In this case, the feeding roller %h%i!d exerL back tensign to_the sheet. As
a resul t,tOBoRRITBHi RE T opOBEN ROVHRREKEr &I PBRTEH fEebFWgI&n be
di sturbed, to affect for ﬂpecision of the print start position. On the other
hand, mhe%aﬁgébﬁﬂﬁi Aot i< h€ed for driving the transporting roller and
-90CT

he feedi I it i_bl n duct ' f .
2002 5. {ranssOitFRG AEE  BAGS ne-T o8O To Fiovd BF Lo SRRBL’ bbot A same due
Lo restiicLi0q,olq aLfanoeiient  of Jphe corponentsy Asoas Lesild , ehl the

peri phera péé edi hg rol Iér ower 't han € peripheral speed

of Lhe LrBB8Re/ly d0cbaliiely DAk ke P CAOFNE BXOL! enin A6y SN eHeer

Ther ef ore; "upon positioning top of “sheet, rse influence for
preci si onF@bglibgy PAAAL 53 Hd Pﬁsb%iki‘llrti'&ng%s%%@%o%ﬁa@L: L4 DRRGE Q%SF

preci sion of sheet feeding. Conversely, if the peripheral speed of the

f eedi ng rokl eermsi bt gher dﬂﬂa@séh@fpefév@h@%pb &I@ﬁ?dilﬁ;%rbb‘éd re@sBoOIdfi Ng
roller, bending of the sheet can be caused due to difference to speed of
t he rol | eexteSUAMARYSBF 1EHED ¢ NVENTIEON | tIf s fardihgcopetrathieonr esertrol
invention to provide a feeding apparatus, a printing apparatus and a

f eedi ng cofit t&le MetRods whi Cherantsigyemni tanpayr tsi nphef pranarr Blodof t war e
on a side of the printing apparatus and can acquire designing freedom of
the feediR8Sapearkdve. candifet SMRSHIYStReIprdskn®ti fhentfeadiad o
provide a feeding apparatus, _a printi appar,atus and a feeding _control
met hod, WAPEK PR er t 2552 EPEBI | i%ﬂ%&’%ggsilah efega%%fbgdwi nting
nediun1ang reliable first.aspect of the present

inv_ention,eﬁﬁg}egSe EB£§H§QSQO?86}E§£%ﬁsoﬁrﬁgﬁdﬁﬁ?%efggﬁfhg apparat us which
5 Don T ASHHS SR 1 U UGl LIBGR A 1Bl 1 e
problem in compatibility is possibly caused. On the
other hand, large number of printer bodies are in the
market so that modification of the software on the side
of the printer body is substantially impossible. In the
alternative, upon providing new external ASF, it is
required that paper feeding can be performed without
causing any problem by the existing control function for
the feeding operation which has been provided in the
printer. Therefore, designing freedom of ASF is
restricted significantly.
On the other hand, the ASF, such as that disclosed
in Japanese Patent Application Laid-open No. 4-303336,

is generally constructed with a pressure plate, on which

sheets are stacked, a paper feeding roller for feeding a



a conmuni cation port for conmmunicating with the printing apparatus; and
control neans for executing a process dependi ng upon a comrand S|gnag
received fromthe printing apparatus through the conmmunication port AET 2007
transmtting a response signal depending upon a result of the process to
the printing apparatus through the commgni cation port. Tn a second aspect
of the present invention, there is provided a printing apparatus installed
to a feeding apparatus and printing an i mage on a printing nedi um

conpri si ngheatc@AUrheabirdmpbhy hedicarmyunheddomi thet har deediag
apparatus; and control neans for transmtting a command signal to the

f eedi ng gppatat umd¢ hbougind hea cpamwy catansppatting oroiléedi \am§ a response
signal responsive to the command signal fromthe feedi ng apparatus through
the commminahi arohbet, fand potchénicorandgtremspe r dependiig sipeatt Heed

response signal. In_a third asEect of the present invention, there is
provi ded Bromeding £0REAGIT edhoert. eecﬁsﬁhgt ep DL BN e tiedh YR omia f eedi ng
appar at us |n$talled to a printing -9 C T 2002 -1o apparatus, and

control | i3g bﬁ%ﬂﬂn@ooP@Q?Fna@@ré@%ﬂmpbh?ﬁtmﬁ?%%dﬁhﬁﬂ&@eP%W|nt|ng head
St gnal Féi”’ﬁlu%@éﬁf’ﬁrﬁ%%%ta et G R Bo AT AL P FortLHERE, Fhe
conmuni ca mnth t feedin ste of exec t|n Qocess
dopendi ng: SRGHHiche RHfind 'b| GRal UL G2 PR (S fr CRET P SpFara us
o e BEOACEL G, 34 aeRrLL 5 eponn g S
fed. Thus the tip end of the sheet abut with a nip
portion formed by the transporting roller and the pinch
roller on the downstream side in the transporting
direction. Subsequently, the sheet is formed into the
nip portion by further rotating the feeding roller to
perform registration. Thereafter, by driving the
transporting roller, the sheet is transported to be fed
into a printing portion of the printing apparatus.

On the other hand, in so-called positioning top of
sheet, by rotation of the transporting roller, the
transporting roller grips the tip end portion of the
sheet abutted to the nip portion. Upon such positioning
top of sheet, when the feeding roller is in pressure
contact with the rear end portion of the sheet,
significant back tension should be exerted on the sheet
on the downstream side in the transporting direction, so
that precision of positioning top of the sheet is

degraded. In order to prevent this, an arc-shaped

roller is used as the feeding roller, or a construction



step of performng a control dependi ng upon the response signal received
fromthe feeding apparatus through the comunication port. In a fou 087 2007
aspect of the present invention, there is provided a feedi ng apparatus
which is installed to a printing apparatus having a transporting roller for
transporting a printing nediumin a pr.edeterm ned transporting direction
and printing an image on the printing nedium and the feeding apparatus can
feed the printing mediumto the printing apparatus conprising: stacking
means fortet dckiqedlverplicasagdapdiasgienf eéditie roteesufrer dhateng t he
printing nmedi um stacked on the stacking neans toward a transportation start
posi ti on ¢BEOt Hde rbmegond P tokkely ambBsntola meansokors Wep@mngiamg t hat
the printing apparatus performtransportation of the printing medium 9 0
C 12302 be-cppligicedr anSporii ey FonstruGhiAta prieet Ehei fapdEngy peri od
frominitiation of feeding the printing nediumhby the feediing toller in a
transport¥ A l@Y c&% i BR Pn%ﬂﬁ%thhéﬁwéhﬁ?Ebo 'lPP?%etra%ﬂﬁétéé B & he
transporting roller.is passed,. after feed] the printing nediumto.the
{ranspor (3FT BRRAAS B6T rih $95ehe  rihsPORE! TG | BPO% Pas 1 HeR ibect
of the pr nt_4 nvention, .the I ' rintj parat ys.printing
an i nmage gﬁga Odér ﬂ#t? nag%eecﬁ ’un#gyags&r’]rgé/%‘g%sr‘%ﬁ#g&{]fegg{ngf&h?%r#%%%g medi um
pel ng T ecoBya J £eeh 00 ol S50 - EQRRY bR 1M aaticAnanor kLB | eo1hQ,
transporting the printing diumin a predeterm ned transporting direction;
and contrgh BRANSoE O ot IBRSPOT thBY Ydtek PE&ALHRG M tREDYRHAE: t hgngs ti ng
roller, when a predeterm ned delay period frominitiation of feeding the
printing feddimdyrdbeefreeding roller in a transporting direction in which
the printing mediumis transported by the transporting roller is passed,
after feeding tHewprient, ngn netieumdovehéivrais pafFatisosedt aforpdrti on by
the transporting roller. Tn a sixth aspect of the present invention, there
i s provi deboxepr iprohdeappaneustildst atrededo as feeliaysapparat us feeding a
printing nmediumto a predeterm ned feeding direction by a feeding roller,
the printing nedpBMlbei ngt f BRef CORYRRLLEBGhPIDpakROis RYSLkdoning

top of sheet, driving of the transporting roller and the
feeding roller are initiate simultaneously. However, in
practice, due to factor of backlash of the gears, delay
in transmission of driving force, the rotation start
timing of the paper feeding roller on the upstream side
in the transporting direction can be slightly delayved
from the rotation start timing of the transporting
roller on the downstream side in the transporting
direction. In this case, the feeding roller should
exert back tension to the sheet. As a result, upon
positioning top of the sheet, precision of feeding can
be disturbed to affect for precision of the print start
position. On the other hand, when a common motor is
used for driving the transporting roller and the feeding

roller, it is possible that reduction ratios of the



9 OCT 2D02 -12 printing apparatus, the printing apparatus printing an inage
on the printing nmediumby using a printing head, conprising: a transporting
roller for transporting the printing nmediumfed fromthe feedi ng apgai(atyy
in a predeterm ned transporting direction; and control means for
transporting the printing nediumby thegiransporting roller, when a
predeterm ned delay period frominitiation of feeding the printing nmedi um
by the feeding roller in a transporting direction in which the printing
medi um i stireargportedoyrahkerr amshorhénfeeding relpasserthnabtend eeng
the printing nediumto the transportation start portion by the transporting
rol l er. | Badssedent koasirRiy 6f tiles pp esant anuamenbnott Fét® is provided a
feeding control method for transparting a printing mediumfed hy a feeding
rol ler, iROARRREBESHNi et @ r HESPOrE nbfdl*:?]@ctﬁ%llﬁpeéatlr FRBEFL iNg FBEI er,

ol ler . wheRdiimoRBlde noh GEMEY HorrBd M e TP RSt roy Pordednghe
e ng, PR N heetlng ol el LRt enener bodlreck o0 nich
a[Ler fooghie he Bl LoCUR Sl e AnSR Lol O VAL SHULL 0N
adverse influence for precision of the print start
position is caused due to disturbance of precision of
sheet feeding. Conversely, 1if the peripheral speed of
the feeding roller is higher than the peripheral speed

of the transporting roller, bending of the sheet can be

caused due to difference to speed of the rollers.
SUMMARY OF THE INVENTION

It is an object of the present invention to
provide a feeding apparatus, a printing apparatus and a
feeding control method, which can significantly simplify
a control software on a side of the printing apparatus
and can acquire designing freedom of the feeding
apparatus.

Another object of the present invention is to
provide a feeding apparatus, a printing apparatus and a
feeding control method, which can certainly stabilize
precision of feeding of a printing medium and can be
more reliable.

In a first aspect of the present invention, there



According to the present invention, the feeding apparatus can performa
part of control of control neans incorporated in the conventional prg 0€T 1§
apparatus so that significant sinplification of the control programon the
side of the printing apparatus is permtted. For exanple, when the control
means of the external feeding apparatu®-has an optiml feeding operation
control program corresponding to various nedium the printing apparatus
conpl etes feeding operation sinply by transmtting a feeding command si gnal
to the exter mafovaddichg appadang apoarsteisviwiyl che iceddisigaddmsl €td oa
signal fromthe external feeding apparatus. Therefore, it becones
unnecessaPy Ut pRov AP F el Ag PEpd bt NEn agorithtad € pPog farst ad&phéed t o
various printing nedia in the printing,apparatus.  Accordingly, the control
sof t war e MEAHEN ARG iGRI abpgfatiie RhiBé TR LR SQYnFRecRFURLIRE t he
ot her hand, for exanple, if an external feeding apparatus dedi cated fox
post car d, 2R a5@ EHFalC Y86t i opar at us dedi cated for continuos sheet or an

| feedi ich wil d d ] he f h h
Fecdi ng oper at | B CCORLROT CBragtark SF i L7 (aOT AR 612 HeS e hal Peedi ng

appar at us_.of: r i nti the printing apparatus nmay conpl ete
f eedi ng 083%5%?%ﬁ83?§%#§r%§ﬁgﬂaﬁgg%tting a feeding command signal to the

external feeding appasatifeand £ fe'by%@lef&%gfse e £08PRRYAN shgnal from

t he - 90 cr root -14 external feeding apparatus, Therefore, other

f eedi ng apprirat4s cemmayd eyt ghral feedihaRpRasmt UhaTr Deriingd easily.
Furthernore, for exanple, as long as other feeding apparatus is set the
posi tion afpgdeatagmuhraidhn they tcatmanfesition pertesdrd! i shing

comuni cation with the printing apparatus, arrangenent freedom of other
conponent $ranswi titiimg eal. rEspoeisr esibingll fdepdoding dgsogneng sanl be
provi ded upon designing the new type or inproved type feedi ng apparatus. On
t he ot her SHarfdhiet REQSESF nhP & i PELlBEPARIARPAEAGVE g ¥eudhe Hiesent
invention can read the result of detection of the feeding detection sensor

Wi thin t hE PG HEparBPES -vi a the communi cation port. By this, on the
side of the feeding a ratus, .a sens et ecting the. printi.ng nmegdium
becones unnecesgﬁ%t§g§8ﬂf1r iarﬁﬁ%cﬁo q":I(’:otgf‘ d%ﬁﬁ?’%ﬁjiltwg}[ﬁﬁltrt&&by gb?fr?gi ng
the feedin ST E ety QE Wisthin iy i RAr@ Usol A the yighnity
of the fee%ﬁﬂg%ro Ier,%%ﬁé_pF&%%?%gaéggfﬁhf%%nfggagégi?%t%Ot%é pr.%%ﬁ?ﬁ
appar at us sggpd-48els RIEi skont idy tAR 9hRRfe heda RBy-idh¢ £RYl mdEagdhng
whet her the feeding detection sensor detects the printing nmedi umor not
t hr ough t kemgerirgdnzat i on port not via the control portion of the printing
apparatus, it becomes unnecessary to repeat conmunication with the printing
appar atus to el Emgemnpuniceadiozs. pAactoriddngtgmmam icempangd waitthh Bhease in
whi ch the feeding apparatus does

feeding apparatus; and

control means for transmitting a command signal to

the feeding apparatus through the communication port,

for receiving a response signal responsive to the

command signal from the feeding apparatus through the

communication port, and for performing control depending

upon the response signal.

In a third aspect of the present invention, there
is provided a feeding control method feeding a printing

medium from a feeding apparatus installed to a printing



9 0CT ZOQR -15 not have the detection sensor for the printing nmedium

f eedi ng operation can be perforned at conpletely conparabl e period.9 @6l {062
ot her hand, by supplying a power for driving the feeding apparatus control
portion or the feeding notor fromthe printing apparatus through the
communi cation port, the feeding apparaigus does not need to have the

el ectric source. Therefore, with respect to the feeding apparatus,
downsi zi ng, space-saving, reducing of weight, cost-down or for inprovenent
of handl apgpaabitiusy iemdocdhés® ldonsyrpeinding odniam bunade Fuy tthee nor e,
by the present invention, rotation of the feeding roller is started at

sl i ght | ypgamt brgt m@digimhely &t atimgled headi @% she meriphassbrti ng
roller. Therefore, upon inijtiation of rotation of the transporting roller,
the feedPRPIFORTEE WAIMPBLSAXErt back tension on the printing nedium On

t he ot her hand, by sggaratek%%groviding not ors _for, i ndependently driving
the transporti A§SFolQler CERPSTHEL £ LBE; Ag GBIMRPRY He i bRer-&l€ speeds of

t hese rol.l ers. can_be varied freel Therefore,.if the trangpgrting roller
I

and the FESH TGS r BPEA" & Boari Vo r GEATT ot SR Taronsl yOhe
o000 BLeyRehLBSsals Sgerc Al hLghdlouhanee.gf prectolon I feedi no
medi um 9 061e%rl8xecuting a process depending upon the

command signal received from the printing apparatus

through the communication port and transmitting a

response signal depending upon a result of the process

through the communication port; and

step of performing a control depending upon the
response signal received from the feeding apparatus
through the communication port.

In a fourth aspect of the present invention, there
is provided a feeding apparatus which is installed to a
printing apparatus having a transporting roller for
transporting a printing medium in a predetermined
transporting direction and printing an image on the
printing medium, and the feeding apparatus can feed the
printing medium to the printing apparatus comprising:

stacking means for stacking the printing medium;

a feeding roller for feeding the printing medium
stacked on the stacking means toward a transportation
start position for the transporting roller; and

control means for demanding that the printing

apparatus perform transportation of the printing medium



by the transpcrting roller, precision in feeding can be certainly
stabilized to provide nore reliable feeding apparatus, feeding con§ 067 7907
nmet hod and the printing apparatus. On the other hand, as other effect by
providing the notors for driving the transporting roller and the feeding
roll er independently, the portion inclyging the transporting roller and its
driving notor are provided on the side of the printing apparatus and the
portion including the feeding roller and its driving notor are provided on
the side o§y the ftecsthbpoappatat nsllay ,a wiesnl &, rithedetenmiingdappai atus
superior in portability and the external feeding apparatus superior in
oper abi | ipgriad beromatiinddd.a Thenabdv € egdiioghéholpeins ingf freed s urf dat ur es
and advant ages of the present invention will becone nore apparent fromthe
fol | owi ngcldeséagsiing b ldbodinent & nansret tiakerdineebaomcin onhwiath t he
acconpanyi ng draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
per spect i ¥eev P& bt 1 Rge MG SN efBo PP OF t8dpiht F ARG BpPRRYELARE an
automati c ffiding_apparatu ordi%% to the present invention, illustrated
S

ac

in a sepafateicondli PREFEF 2LBeF RPeEfiSy PRARMW-BY FRstC 9 ocT
?~2 enbodi nent of a print.ing apparatus and an_ ayt.omatic_feedi ng_apparat us
accormluﬁ%g Fﬁ?ﬂﬁ%ggﬁ?'%ﬁén?ggﬁFigq{g%?ﬂt g iTan 5§§§Hﬁ¥ﬁg§8ﬁgitiom
Fig. 3 isrgligﬁ;ion in the first enbodi ment of the automatic feeding

apparatus according to the present

In a fifth aspect of the present invention, there
is provided a printing apparatus printing an image on a
printing medium by using a printing head, the printing
medium being fed by a feeding roller, comprising:

a transporting roller for transporting the
printing medium in a predetermined transporting
direction; and

control means for transporting the printing medium
by the transporting roller, when a predetermined delay
period from initiation of feeding the printing medium by
the feeding roller in a transporting direction in which
the printing medium is transported by the transporting
roller is passed, after feeding the printing medium to
the transportation start portion by the transporting
roller,

In a sixth aspect of the present invention, there
is provided a printing apparatus installed to a feeding
apparatus feeding a printing medium to a predetermined
feeding direction by a feeding roller, the printing

medium being fed from the feeding apparatus to the



I nvention; Fig. 4 is a section of the first enbodi ment of the printing
apparatus and the automatic feeding apparatus according to the pres@f€T 2002
invention, illustrated in the assenbled condition; Fig. 5 is a perspective
view of the first enbodi ment of the printing apparatus according to the
present invention, Fig. 6 is a perspecipve view of the first enbodi nent of
the printing apparatus according to the present invention, upon opening of
a paper feeding tray; Fig. 7 is a diagrammtic plan view of a sheet

ref er encg st L hen dgbdhetlisr steleabpdiimentn®f appe rertesenprimeinidgoan Fig. 8

Is a section of the first enbodinent of the printing apparatus and the

aut omat i drniegdi b apgpargtisting medium by using a printing head,
comprising:

a transporting roller for transporting the
printing medium fed from the feeding apparatus in a
predetermined transporting direction; and

control means for transporting the printing medium
by the transporting roller, when a predetermined delay
period from initiation of feeding the printing medium by
the feeding roller in a transporting direction in which
the printing medium is transported by the transporting
roller is passed, after feeding the printing medium to
the transportation start portion by the transporting
roller.

In a seventh aspect of the present invention,
there is provided a feeding control method for
transporting a printing medium fed by a feeding roller,
in a predetermined transporting direction by a
transporting roller, comprising a step of:

transporting the printing medium by the
transporting roller, when a predetermined delay period
from initiation of feeding the printing medium by the
feeding roller in a transporting direction in which the
printing medium is transported by the transporting
roller is passed, after feeding the printing medium to
the transportation start portion by the transporting

roller.



according to the present invention, illustrated in the assenbled condition;
Fig. 9 is a perspective view of the first enbodi ment of the printi+r&0CT 2002
apparatus and the automatic feedi ng apparatus according to the present
invention; Fig. 10 is a perspective view of the first .~ ~~,r ~fl~~ -18
enbodi ment of the printing apparatus aggl_the automatic feeding apparatus
according to the present invention; Fig. 11 is a perspective view show ng
arrangenent of parts associated with installation and releasing in the
automati ¢ f eedidwycappanat usoi hheheréegaht erhodimentnoef thre peedamyg

i nvention;
apparatus can perform a part of control of control means
incorporated in the conventional printing apparatus so
that significant simplification of the control program
on the side of the printing apparatus is permitted.

For example, when the control means of the
external feeding apparatus has an optimal feeding
operation control program corresponding to various
medium, the printing apparatus completes feeding
operation simply by transmitting a feeding command
signal to the external feeding apparatus and receiving
the feeding completion signal from the external feeding
apparatus. Therefore, it becomes unnecessary to provide
feeding operation control programs adapted to various
printing media in the printing apparatus. Accordingly,
the control software in the printing apparatus can be
simplified significantly.

On the other hand, for example, if an external
feeding apparatus dedicated for postcard, an external
feeding apparatus dedicated for continuos sheet or an
external feeding apparatus which will be developed in
the future have the feeding operation control program
similar to that of the external feeding apparatus of the
present invention, the printing apparatus may complete
feeding operation simply by transmitting a feeding
command signal to the external feeding apparatus and

recelving the feeding completion signal from the



Fig. 12 is a perspective view show ng arrangenment of parts associated with
installation and releasing in the printing apparatus in the first _ .
enbodi ment of the present invention; Fig. 13 is a section of first 8 OCT 2007
enbodi ment of the automatic feeding apparatus according to the present
invention; Fig. 14 is a section showi nggthe first enbodi nent of the
printing apparatus and the autonmatic feedi ng apparatus according to the
present invention, illustrated in a condition at md-way of assenbling;
Fig. 15 iexeeseell ofesftnnadperatust. enmioghg€dtrof dthikepr ifiedingppar at us
and the automatic feedi ng apparatus according to the present invention,
i || ustrategppanaiwonoit hew aEximednedy fdfedbsgnbbiprg;atfig. ma§ ilse ausect i on
showi ng the first enbodi nent

easily.

Furthermore, for example, as long as other feeding

apparatus is set the position of the communication port

at a position for establishing communication with the

printing apparatus, arrangement freedom of other

components is not limited. Therefore, high freedom in

designing can be provided upon designing the new type or

improved type feeding apparatus.

On the other hand, the external feeding apparatus

according to the present invention can read the result

of detection of the feeding detection sensor within the

printing apparatus via the communication port. By this,

on the side of the feeding apparatus, a sensor detecting

the printing medium becomes unnecessary to contribute

for cost down. Furthermore, by arranging the feeding

detection sensor within the printing apparatus in the

vicinity of the feeding roller, the printing medium can

be fed into the printing apparatus at higher precision.

On the other hand, by directly reading whether the

feeding detection sensor detects the printing medium or

not through the communication port not via the control

portion of the printing apparatus, it becomes

unnecessary to repeat communication with the printing

apparatus to eliminate time loss. Accordingly, as

compared with a case in which the feeding apparatus does



of the printing apparatus and the autonatic feedi ng apparatus according to
the present invention, illustrated in a condition as assenbling; Figg 7T g
a section showi ng the first enbodi nent of the printing apparatus and the
automati c feeding - 90C1I1~D--19 apparatus according to the present
invention, illustrated in a condition.g.initiation of separation; Fig. 18
is a section showing the first embodi ment of the printing apparatus and the
automati c feedi ng apparatus according to the present invention, illustrated
in a condidtohaate ntdewdytadcisepar atdrmmur Figr the spaiperispechesdéuwm, ew for
expl ai ni ng arrangenent and force relationship of the parts associated with
i nst al | atf eadamdy ra@peasicngri ncahebautpmmwf drmededi hgcappaedtalsy i n the first
enbodi ment of the present invention; Fig. 20 is a section of the major part
for expl atoimpgrablaspeakisd on and rel easi ng nechanismin the printing
apparatus and the automatic feeding apparatus in the first enbodi nent of
the present invaatEbs ctiherohand a kecsipplofingean®owepaferf or

driving the feeding apparatus control portion or the
feeding motor from the printing apparatus through the
communication port, the feeding apparatus does not need
to have the electric source. Therefore, with respect to
the feeding apparatus, downsizing, space-saving,
reducing of weight, cost-down or for improvement of
handling ability in cordless construction is
contributed.

Furthermore, by the present invention, rotation of
the feeding roller is started at slightly earlier timing
than starting of rotation of the transporting roller.
Therefore, upon initiation of rotation of the
transporting roller, the feeding roller will not exert
back tension on the printing medium.

On the other hand, by separately providing motors
for independently driving the transporting roller and
the feeding roller, the peripheral speeds of these
rollers can be varied freely. Therefore, if the
transporting roller and the feeding roller are driven
for rotation simultaneously, the appropriate peripheral
speed, at which disturbance of precision in feeding can
be minimum, can be set.

Thus, upon positioning top of the printing medium



expl aining an installation and rel easing nechanismin the printing_ 0077
apparatus and the autonmatic feeding apparatus in the first enbodine&:Qk 002
the present invention; Fig. 22 is a section of the major part for

expl aining an installation and rel easing nechanismin the printing
apparatus and the automatic feeding app@ératus in the first enbodi nent of
the present invention; Fig. 23 is a section of the major part for - 90C
T 2002 -20 explaining an installation and rel easing nechanismin the
printi ng appatst usrandpiche: amgomatliler eedirpg iappam af us fieediegf cast be
enbodi nent of the present invention; Fig. 24 is a block diagram of the
first enbodintemnby shelprlntéedg tapparer udeanbtder alitadrte cf ¢eddimy
apparatus according to the present invention; Fig. 25 is a section of the
first enbdpp@siates. t fegstingi agrdppalr anathasd ameé abeoratint iBedi ng
apparatus according to the present invention, illustrated in the assenbl ed
condi ti on@pparatus.

On the other hand, as other effect by providing
the motors for driving the transporting roller and the
feeding roller independently, the portion including the
transporting roller and its driving motor are provided
on the side of the printing apparatus and the portion
including the feeding roller and its driving motor are
provided on the side of the feeding apparatus. As a
result, the printing apparatus superior in portability
and the external feeding apparatus superior in
operability can be realized.

The above and other objects, effects, features and
advantages of the present invention will become more
apparent from the following description of embodiments
thereof taken in conjunction with the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the first
embodiment of a printing apparatus and an automatic
feeding apparatus according to the present invention,
illustrated in a separated condition;

Fig. 2 1s a perspective view of the first



Fig. 26 is a diagrammatic illustration for explaining operation of a drive
mechani sm portion of the first enbodi ment of the automatic feeding -9 00T 730
apparatus according to the present invention; Fig. 27 is a diagrammtic
illustration for explaining operation of a drive nechanismportion of the
first enbodi ment of the automatic feedillg apparatus according to the
present invention; Fig. 28 is a flowhart for explaining feeding operation
in the first enbodi ment of the printing apparatus according to the present
i nvent i orembpglingdnt sod fd qwehattinoramxdtaicnisngrad nann acdrmatiof t he
first enbodi nent of the automatic feedi ng apparatus according to the
present |heeAlingh; aPPgradols saacPireliciar EOf shee i @ Ahlg irseei hgooper at i on
in the first enbodi nent of the automatic o

1llustrated in an assembled condition;

Fig. 3 is a section in the first embodiment of the
automatic feeding apparatus according to the present
invention;

Fig. 4 is a section of the first embodiment of the
printing apparatus and the automatic feeding apparatus
according to the present invention, illustrated in the
assembled condition;

Fig. 5 is a perspective view of the first
embodiment of the printing apparatus according to the
present invention;

Fig. 6 is a perspective view of the first
embodiment of the printing apparatus according to the
present invention, upon opening of a paper feeding tray;

Fig. 7 is a diagrammatic plan view of a sheet
reference position in the first embodiment of the
present invention;

Fig. 8 1s a section of the first embodiment of the
printing apparatus and the automatic feeding apparatus
according to the present invention, illustrated in the
assembled condition;

Fig. 9 1is a perspective view of the first
embodiment of the printing apparatus and the automatic
feeding apparatus according to the present invention;

Fig. 10 is a perspective view of the first



- 9 0 C 12002 -21 feeding apparatus according to the present invention;

Fig. 31 is a flowhart for explaining initializing operation in the,%@mﬁ%mw
enbodi ment of the automatic feedi ng apparatus according to the present” :
invention; Fig. 32 is a flowhart for explaining a machi ne kind judgnent
operation in the first enbodi nent of tRg_printing apparatus according to
the present invention; Fig. 33 is a flowhart for explaining feeding
operation in the second enbodi nent of the printing apparatus according to

the preseshboRiandheno tFithe ?ﬁih&md | owph2at JPragdpkaidifng: bog¢iing
operation in the second enbodi nent of the automatic
feeding apparatus according to the present invention;

Fig. 11 is a perspective view showing arrangement
of parts associated with installation and releasing in
the automatic feeding apparatus in the first embodiment
of the present invention;

Fig. 12 1s a perspective view showing arrangement
of parts associated with installation and releasing in
the printing apparatus in the first embodiment of the
present invention;

Fig. 13 is a section of first embodiment of the
automatic feeding apparatus according to the present
invention;

Fig. 14 is a section showing the first embodiment
of the printing apparatus and the automatic feeding
apparatus according to the present invention,
illustrated in a condition at mid-way of assembling;

Fig. 15 is a section showing the first embodiment
of the printing apparatus and the automatic feeding
apparatus according to the present invention,
illustrated in a condition at mid-way of assembling;

Fig. 16 is a section showing the first embodiment
of the printing apparatus and the automatic feeding
apparatus according to the present invention,
illustrated in a condition as assembling;

Fig. 17 is a section showing the first embodiment

of the printing apparatus and the automatic feeding



f eedi ng apparatus according to the present invention; Fig. 35is a
diagrammatic illustration of a connecting portion between the printing
apparatus and the automatic feeding apparatus in the second enbodigngaﬂtmg;
the present invention; Fig. 36 is a flowhart for briefly explaini'ng a
comuni cating rel ati onship between thejprinting apparatus and the automatic
feedi ng apparatus in the second enbodi nent of the present invention; Fig.
37 is a section for explaining operation of the second enbodi ment of the

printing Apparaluss andcbheliai orat thef gadi Hen appakaiusi @acording to the
present invention; and Fig. 38 is an explanatory illustration of a drive
tabl e of theustireredd ciheadiduhdppabat ust i inibeasdenndof separation;

Fig. 18 is a section showing the first embodiment
of the printing apparatus and the automatic feeding
apparatus according to the present invention,
illustrated in a condition at mid-way of separation;

Fig. 19 is a perspective view for explaining
arrangement and force relationship of the parts
agssociated with installation and releasing in the
automatic feeding apparatus in the first embodiment of
the present invention;

Fig. 20 is a section of the major part for
explaining an installation and releasing mechanism in
the printing apparatus and the automatic feeding
apparatus in the first embodiment of the present
invention;

Fig. 21 is a section of the major part for
explaining an installation and releasing mechanism in
the printing apparatus and the automatic feeding
apparatus in the first embodiment of the present
invention;

Fig. 22 is a section of the major part for
explaining an installation and releasing mechanism in
the printing apparatus and the automatic feeding
apparatus in the first embodiment of the present
invention;

Fig. 23 is a section of the major part for



-9 OCTr~1 -22 enbodi nent of the present invention. DETAILED DESCRI PTI ON OF
THE PREFERRED EMBODI MENT The preferred enbodi nent of the present in\e0r] QN
wi |l be described hereinafter in detail with reference to the acconpanyi ng
drawings. Figs. 1 and 2 are perspective views show ng first enbodi nent of
an automatic sheet feeder (hereinafterggeferred to as "ASF") as an
automatic feeding apparatus, and a printing apparatus perform ng printing
on a printing paper as a printing nediumautonmatically fed by the ASF. Fig.

3 is a seskpdaiefindeanriinid gl apacat UsndandlBag iy i fearsactidaniafl a
printing apparatus and the ASF. (Concerning Construction of ASF) At first,

t he ASF ashéhprduitolnti epheach tgsappal atlus atlklomzer e i 6bkeyiiexpl ai ned with
reference to Figs. | to 4. The reference nuneral 1 denotes an ASF and 101
denot es aappamedrusmsia phentfihgs appaiaidismeiin tife Shewnressodi nent, the ASF
1 and the printer 101 are constructed independently. The printer 101 is
constructedventheon el easably installed to and fromthe ASF 1. The printer
101 has a battery and is so-called nobile printer whi¢ch is conpact and

portable. In tHel@howd ebodi RERCk thbagrpit &f thei §1xat winbedimame -
socT %ggzthe printing apparatus and the automatic feeding
apparatus according to the present invention;

Fig. 25 1s a section of the first embodiment of
the printing apparatus and the automatic feeding
apparatus according to the present invention,
illustrated in the assembled condition;

Fig. 26 1is a diagrammatic illustration for
explaining operation of a drive mechanism portion of the
first embodiment of the automatic feeding apparatus
according to the present invention;

Fig. 27 is a diagrammatic illustration for
explaining operation of a drive mechanism portion of the
first embodiment of the automatic feeding apparatus
according to the present invention;

Fig. 28 1is a flowchart for explaining feeding
operation in the first embodiment of the printing
apparatus according to the present invention;

Fig. 29 ‘is a flowchart for explaining a main
control of the first embodiment of the automatic feeding
apparatus according to the present invention;

Fig. 30 is a flowchart for explaining feeding

operation in the first embodiment of the automatic



- 23 ASF. As a sole unit of the printer 101, the printer is constructed to
per form paper feeding only by manual paper feeding. By the construcfildi 260t
forth above, downsizing, sinplification and cost down of the sole unit of
the printer 101 can be realized to have an optimal formas a nobile
printer. Needless to say, the present.a2mnvention is applicable even in the
case where a conpact ASF is built in the printer 102. As a situation where
such conpact and portable printer 101 is used, outdoor, within a vehicle, a
cust oner ' Seeflifince aprearatss escaordiisig st heheustmeeehs dffviesiiand so
forth can be considered. In such situation, since nunber of necessary pages
to be printed iBlgel afli ved ya sfrdlowchar t nfonv enihzeniiid ibel thaddd iaven

wi th only manual, feeding or sinply ASF having small capacity. Wen such
printer i@pPesedian ol &t celrshermiodneBEdeht dhper pgt@mathei ~, ng with
relatively | arge anount of printing paper as.w de variety of printing
nedia.F%¥e§ééﬁguﬁﬁﬁérﬂﬁm%_%@EQF %ﬁng%thﬁeHﬁ¢$@€F 1V SRt e

preferable. Nanely, F.A1is in a formof socalled, desktop t .to be
constantly plaggﬂgonéi d@%kaiﬁi9W§Qﬁ??c£9r&$% ?épﬁpﬁbéfHngﬁﬁﬂﬁér 101 to
such ASF .1 h in 1 .has . f oL e skt.op.printer.

Wi the BoRE SuRlTBRIE st FELL P 4P MEie RS I atERii ekl fhEea
vari ous .ot i i N L.l fekr "printd di unt')
such as postosindcbBrsst e AL e £8) S bt d5Rat AT 0
-24 as wel | as p; gl ahn papes. kg ahown epbodiAENL i GaRProvedeng printer of
havi ng quite high added value, in which the ultra conpact nobil & printer
101 as a gpkeatiidnoint khdrsatenhd emisedinent WBhcper barirantegdeskt op
printer by installing the ASF 1. In this case, the ASF 1 also serves as a
st orage papperfairus hacprrdingl@d whid eptbsept nirevet@ions not used as the
sol e and independent unit. Accordingly, when the printer 10Z is received
within the ASF HigauBdnut$ capdpewdleedt nfofrurextpbalndnatdeeedadnche printer

101. Thus, the ASF 1 serves as docking station. Here, the ASF serves as
stabl e st @REAPSHORNLR W $REOHC ApOIEMEHT ikt Ahre@UtPMREAR be

ted_f th i nt i iti heet th cinti
vepar atdcLiamihe Binter Ang contilon vhee shecle S BRI TS
ASF, t inter: j A - . t t he deskt
ASF. ser Ty, bage e 261 gLt L4 GRAEL 0T S1BO B gt ey Lhe, desklop

useful . VAgAHNS {958 % Bh! BeRivdeh pEHQeFIrﬁr&tSPHgaépMé&th, rand
the desktop printer] Tt I1s quite inportant To quite sinply and easily

per form i fhkaldytemand csehaeal hdd Rfivatas hei vees beeodRr dmBbad iment
printer 101. The reason is that, for the user who separates the printer 101
fromthe &8Fthanpreaerntesinuvendaidrivwe of fice al nbst every day and assenbl es
the printer 101 to the ASF 1 as carried back to the office, it is =~ 9 OCT
?f ~~ -25 quite FiogubPdsohe Bf flmsrehanti derader sefavataxrelapoimnd obh is
conplicate and takes,| ong riQd. I n the shown enbodi nent,, as shown in Fig.
3, a |argECHEBHeRpord ﬁf@ta%xﬁm PRty BE IRk RIside in Fig.
3) of the ASE_ 1.,  This_frant openin ortion .serves_as_receptacl e.portion of
Uhe pri nt BPPRIGRITHENS [ Tier SPOPTaL 1o ESFEId (RRPAREH Sst e i nt i ng
mediumis - I [ al.ep 1.ag . tially horizonta
directiongéﬁcgﬁ%e%gggg%f§£§%défaﬁﬁga5§%§ggh ejg?véﬂgiggpnter 101 is shifted
in substantial | 4Rorizzpnt al sdiggct | guard. 4 1g 1 ASH shewd o Fig. 1.
Then, the sheet_égpply s%deais pus%gg FntoG%ﬁ% ?%optgiﬁgi?ng portion of the
ASF 1 as gk ddohtderdbd@ifeh® tdie preepAxtE Ml abpsdtdr e exel athed

| ater. Nanely, the shown enbodi nent is constructed to install the printer
101 havi ngutumdiof cz gricd i pgt Boparushsngcor &g tal cHaepASEeht n
substantially horizontal direction. Wien the printer 101 is pushed into the
ASF 1 in dubsiratntoal;l wridri zontal direction, the printer 101 is
automatically fixed within the ASF 1. A nethod_ for fixing the printer 101
within the ASF Figherd 8 héspartexpianassdihl bllwstaiatrioe ASFal dFivebe

expl ai ned | ater. . .
P table of the automatic feeding apparatus in the second



On the other hand, upon separating the printer 101 fromthe ASF 1, fixing
of the printer 101 within the ASF 1 can be rel eased, and the ASF ;gygg
pushed frontwardly sinply by pushing a push | ever 40 which is provi me
- 90 CT 2002 -2G an upper face of the ASF 1. Wth the construction set
forth above, the user may quite easily2mand sinply install and separate the
printer 101 and the ASF 1. Thus, the printer may properly used as the
nobile printer and the desktop printer. Tn the shown enbodi nent, in order

t o si npl idybaddfarct | ofatthe@peratiemat fiotvénstaidi ng and separating the ASF
1 and the printer 101, a table portion 45c is provided on the front side of
the ASF 2. Upon installing the printer 101 into the ASF 1, the printer 101
is at first, placed on the table portion 45c. At this tine, the user is
merely requi r SETLIGEPp DESCRHPELCANPH JWEE PREEERREPhEMBGRTENTof cent er
portion on the proximal side (paper discharge side: left side of Fig. 4) of
the printer 101 by one hand, and to place the distal side (paper feeding
side: right sidehénplkicferdtedf dt>Pihaher JOkga phedaal] ei poetidndse
(right and left side portion of the printer 101 may be griped by both
hands). Wihlplaeidgstiid had nhet eioh et hént ddtes Por wiLah 45efetrbardser my
push the printer 101 toward the distal side. By this, the printer 101 is
gui ded byta phienteccsingargruine paamiionss 45a provi ded on both side (right
and left side) end portions of the table portion 45¢c to be |ead to a

posi tioni ng bosBighai.cA iidl Be assglpgnsberitisre whewsosihiawhed Wi rsigagi ng
wth a positianing bore which will be explained later. In this socrtr
zoaz -27 e@bedinent Ry &y 2BEEMAED G oohask HREPRF nlBLTRINALERYI aci ng

the printer ;101 at substanijally center portion of the t.able portiqn 45c.
Thus, "t 1 GEBEBSHAR ool fioon g boc A RAEEEEEY: FRECERY PBBRrATIac.
has print sl . L.ons 0 } ) DLl r..slLde portions
45b are p%# ighgf?ggéF#@Fﬁgﬁégggﬁ%g%bg%?#%ggggﬁrgﬁg%gég%%f(F%eéprinter 101
when t he k I i ed 30,44 ;. i : n

printer sqg?%glttgg}%l?%ﬁ %éfgll;&%ngbg{iﬁ"%sﬁlggﬁﬁgdéuﬁe%g%gh%g&n%or igtréaflk%yt he
stepped dewe R onFighe prigter sﬂe&limdotfhgr&%@iiﬁtqwtapﬁa%rﬂ@é;- On
t he back surface of the printer 101, a plurality of rubber |egs are

provi ded. afile Friidhbed hegs asectideth faf 4rpetimald yapestEtols andergnd of
the printer 101 by external force while the sole unit of the printer 101 is
used by nd&Et.i ng on the desk or the like. Wien the printer 101 is installed
within the ASF 1, if the rubber | egs are assuned to be placed in contact
with the table portion 45c, a force required for the user to push the

printer 1 into the ASF_ 1 becones |arge cause difficulty in operation.
Ther ef or e?épﬁlc&m}ngo ShECEHET b e%g%égs fromcontacting wth the

e oo 458, P PR AN ROL PR BELART L e port ons 450

apparatus will be briefly explained with reference to

Figs. 1 to 4. The reference numeral 1 denotes an ASF

and 101 denotes a printer as a printing apparatus. In

the shown embodiment, the ASF 1 and the printer 101 are
constructed independently. The printer 101 is

constructed to be releasably installed to and from the

ASF 1. The printer 101 has a battery and is so-called
mobile printer which is compact and portable. In the

shown embodiment, the printer 101 is not built in the



On the other hand, the reference nuneral 47a denotes an overhang portion
47a formed in an upper case - sSo0cCr zooz - 28 47 of the ASF 1. -The(T 2002
overhang portion 47a is forned in substantially parallel to the table
portion 45c and fornms a pocket portion to receive the printer 101 therein.
The pocket portion thus formed physicahfy indicate to the user that a
direction to push the printer 101 into the ASF 1 is substantially

hori zontal direction, and thus prevent the user from pushing the printer
101 into ABE.ASRd ansoflkerurthi t ecti ahe Theipuel g U r ehel grimtebeiswith a
contact direction of both connectors which establish electrical connection
bet ween tdenprimicredotcambt fernSEaheduf eadiageratlynbfomasialng by
pushing the printer 101 into the ASF 1, electrical connection is

est abl i shedpey tiredbngect &%. tBy tlonstonstiont ekt | fobédormdsovnecessary
to performother operation for, establishing electrical connection through
the conne@PHRS iZpkNgchPdvithgl hi gRtapar Rdi epsdndawBi 8§ Fihi $916f the

i nt 101.i t di t.i di t f t.act _ dij ti f th

P onneat or &y AhicEBes PRI o cdBit AT (he EGAMSATs SEPy oRvbi 7Y tdamaged
due to abnor.mal iE%erference be# en the connecaﬁ%s Furt hernore, %EF
construct?H lg\a]s ‘HrB‘o@kc’eta pTB? }ﬂgﬁ W%F@gent ea%gt?ﬁ‘ ttt?ats@én Saused
wh f fd ect.th i disch i f_th
Pnetall e et LT LB LI 2 R H° R o (L RSN Uit SuflEk < e
f the i I Lpt : 14t 2sh : t h i 7

P the snooRibetit PRl Bl B LBl BAY DR R0 10 Oy RS DA TS

at both sjHerROrdhERS covpddte ahhebhdardhla g;@ﬂtrﬁ;re:pomhorwfuééa,overhand
portion 47a is a recessed overhang portion 47b. Accordingly, when an

oper ati ngopadadcan, whichias & pehvtclay tahcastcvemones i sffii@a deldennat he
upper face of the printer 101 as in the shown enbodi nent, the overhang
portion 4%aliesnfan med silnto thehepstsomers' sop fiifd aveandhe wptonthngan
portion. By setting a clearance between the overhang portion 47a and the
upper facBCofAUHELIPRErRCer 100 PYChn SSkEeAt 18BoutS PGS RS n@f t he

lifting of the ASF 1 can be prevented sugcessfully.,|f_the clearance is
excessi vel'f ALYt Hégcfe%i"?‘gdbgf PEANERANSE FEIGHtLVREY. SRR Ll a8Shown in

"0, b PATB s Lok eh 24 RO odB) Ay back, and

back and & Lrggti |6, LR M), l1e t+the ha rtion
47a is L3 %%&hﬁn SRy RS TS VHZ{F% i M L2
S (L1 -15pramtr f i Estugddiei heaghh d£2f i Bel heHeaek podaf erddyigli £gction of
the table portion 45c is set to be greater than half (L1/2) of the length
L1 of thepprifidem pPintirndewbhabk ralkf bvehydillaante oamolints,of he stabl e
condition when the printer 101 is installed in the ASF 1 can be certainly
mai nt ai neBriAdsiumg ngaper & wide variety of printing media. For

such needs, ASF 1 separated from the printer 101 is

quite preferable. Namely, ASF 1 is in a form of so-

called desktop type to be constantly placed on a desk in

the office. By installing the printer 101 to such ASF

1, the printer 101 may has a performance as a desktop

printer. With the construction explained later, the ASF

1 can automatically feed various printing media

(hereinafter also referred to as "printing medium"),

such as postcard, envelope, plastic f£ilm, cloth or so on



- so0ocTZoa2 -30 relationship of L1/2 > L2 is established, the printer
101 in the installed condition can be significantly projected fron:g@gy@ﬁf
1, in which the printer 101 is installed, quite unstable for causing
lifting of the rear side of the overall ASF 1. It should be noted that it
is required that the relationship (L1.34S L2) is established in a part of
the table portion 45c and is not required to be established in the overal
tabl e portion 45c. On the other hand, by setting L2 in the back and forth

directiongef deltakl & @Iéiﬁﬂpﬁ%@ﬁp be smaller in the extent |ess than or
equal to 15 nmmin conparison wwth L1 of the printer 101 in the back and

forth directionThen dhewnr exibolimede efart herdovnde pordtpntelr tde printer
101, a space to insert the user's finger can be certainly provided. By

this, upohawist@l batiten labhghsepareat ivwalak,t Hen prlubtlr tH¥,ulbeauser can
perform operation with gripping the upper and | ower faces of the printer
101 i n onedmpaictomololkseprintiesr podsi beeat sagté punhée prf nthe timyebot h
hand). Such condition of L2 <_ (L1 - 15) nmis not required to be satisfied
in the ovéralusednge ian Bhshwoer alitraBcronlagktr PABINE @6r Pivon 45c. For
exanple, it is fficient that a recessed portion satisfying the foregoing
condi ti on WAL P Tﬂ&@n&h%a@@?aﬂhyi¥Ptﬁbl§mﬁ%ﬁepoFgﬁo$§% goﬁﬁ%ﬁde

portions of the table portion 45c. On %he her hang, si.n a. space_is
Pormed | n XY FBuES ForeTORge FHETS- 60 (aS DBSBLEET 1) b hhai &) HaSof

tn Nt ' i an. : . . ot - di ti .

Lhe B ot Eiblepasdael a0 oY WEh So5Lre Ibihea e dHlqdiiRaan 15
(hei ght) qfaddie {ablaneriley 43md:s g8l oad doope1grealer bhan yugequal Lo
about 10 mMmmso as to tacilTtate insertion”of the finger 1nto the Tower side

of the priateii A0knhdFydherl e tdrkt e %@?@keﬂ@égﬁwynﬁuﬁE%ﬂaﬂ|P§ﬁng
relationship is also established. L1/4 S L3 <_L1/2 By setting the

proj ecti ngdd@adt hoLIId pheneeer a0, porhivgn 4dleet Asipe lgreatreked gy or
equal to one fourth of L1 of the printer 101 in the back and forth

di recti ondagpand ditsyit hoenenteafe t hehpr Afifersdftesamshes sabtessful |y
prevented. Furthernore, it has been appreciated that the foregoing setting
i s al so efftaanfadons URATt VRGN Her1¢ nBEERLRY i 8 eBbtod It ahe eghi need 101.

Assum ng that the projecting_length L3 of the oyerhan rtion 47a is
great er tﬁ%ﬁc#ee§&94¥%F%aefﬁﬁ éheL@r&PQQEab@iﬁté%égét?HQJWP%%ﬁk and

el ati ve E3IRES BigtHE neF S8R T eI Ek St FERERS r ecEFor Bitbtes

o2 v svenabis oy degtate crecal v el e e R ol ogde

9 0 CT 2624 place the printer in operation stand-by state as the
desktop printer. For the user, the ASF can serve as
docking station which is quite useful.

When the foregoing printer is properly used as
mobile printer and the desktop printer, it is gquite
important to quite simply and easily perform installing
and separating operation between the ASF 1 and the
printer 101. The reason is that, for the user who
separates the printer 101 from the ASF 1 and carries out

of the office almost every day and assembles the printer

101 to the ASF 1 as carried back to the office, it is



-32 cause visual feeling that the overall apparatus is |large to cause
drawback for giving oppression feeling for the user. Furthernore,
excessively large projection of the overhang portion 47a should cauSd(T 209
interference with operation in the upper face of the printer 101. In this
connection, it has been found that theaprojecting |length of the overhang
portion 47a is nost desirable to be I ess than or equal to one half of the
|l ength of the printer 101 in the back and forth direction. In the

proj ecti nguareurir bbbl eerext £t i nsuwfdl Taehbnstarelos pafrathiendpr oj ecting
overhang portion 47a can be certainly maintained to achi eve sufficient
strengt h opetlae iappai st vomByi tacr mnd heakalsl € quoyt peridkt. and t he
overhang portion 47a satisfying the condit: form which can achieve quite

hi gh effect in Poshhey shevpr emberd iGdnpr ewentsloowof impwrg. ddsplaacenent
can be successfully obtained. On the other hand, in a side eons set forth
above, a bpEgsbidPeRingi Waymyonnis tiweonsied amd af frhatprsder (1GLt face
portion between the, table portion 45c and the overhang portion 47a, a |arge
openi ng poitfodt sFigrndd. A hERGhATF the phidd Fren8e CMAHEForti on 45a

is only reguined to be greater than or eggg% to ac egg%gce bet ween t he
e

over hang B F_ltilcPrP 478 ERT B Eﬁﬁéptfaa%]ee H’é’cm'l(ﬂ . P.rﬁ“'ﬂEeFfa e
e cace the i, SELRESY" 105, ShoBd BT ob Hhe' aneBE oAt (REL L ocetor or
oht e ting . A TR or Luir . .

G e 5l 300 ebetyd g pRELLan 15 LSS, Loy R Eatian gt
mey be inghaldhfsktanthe1ASF Hobh 2o Rondi §i RS, the RoVes: cgbly, @pd/ or

interface connector is nounted on the printer 101. Al so, the printer 101
may be sepadat etk faomekhie ASFeloW tHherabht aitkixndl ¢ heipowsii £8de iand/ or

i nterface connector as being nounted on the printer 101. (Concerning
Connect or sGhnedrgn teafl L ya loonhe ohtia Ic avereot itdre ttowaedt dheakFod v ch
establishes electrical connection between the printer 101 and the ASF 1 set
forth abosbows |inbEigescri beBhen, the sheet supply side is pushed
into the front opening portion of the ASF 1 as shown in
Fig. 2 to form the paper path which will be explained
later. Namely, the shown embodiment is constructed to
install the printer 101 having the horizontal path by
pushing the same into the ASF 1 in substantially
horizontal direction. When the printer 101 is pushed
into the ASF 1 in substantially horizontal direction,
the printer 101 is automatically fixed within the ASF 1.
A method for fixing the printer 101 within the ASF 1
when the printer is assembled within the ASF 1 will be
explained later.
On the other hand, upon separating the printer 101
from the ASF 1, fixing of the printer 101 within the ASF
1 can be released, and the ASF 1 is pushed frontwardly

simply by pushing a push lever 40 which is provided in



When the printer 101 is used for a long period in a condition separated
fromthe ASF 1, the connectors for establishing electrical connection
between the printer 101 and the ASF 1 are hel d i ndependent of each @BHEHZWZ
and in not connected condition. In such case, dust and dart may penetrate
into the connector portion. Also, it ig possible that excessively |arge

el ectrostatic charge may propagate into the internal electric circuit

t hrough the connector to damage the electric circuit, In order to prevent

this probigmuddier shawe enbogheeakrenpl oys a connector cover for protecting
each connector.” The connector cover presents as independent part and can be

renmoved when theiphi Mies dOhsksudisiah!l edti £dhehASbolre, th8 Qs@x 2U02
-34 I n case of super conpact printer, such as the nobile printer, a space
is quite mhk cidytéi satsddy Asntihe iepinecine tadverandli skpasrafueét eheheap and
m ni nrum space, the renovable type connector cover set forth above is

opti num Poindemple]l ems prthat ASF1AL haShasprititerpcontest onagl? in an
upper portion of a rear_face mating with the ASF 1 as installed thereto.
When t he priomaslyoeses! iast Bheetlod kaeDRSRLEr ApdpEhef cdgiektopay 116 is
hel d in open condition as shown in Fig. 6 and a printer connector cover 119
i s removeBYAF&R%E he printer connector 117. Sinilarly, an ASF connector

57 it h ASF I 44 (. Fi.g. 11 t id f ASF

17 romoved.  UbBn B Ee Mg SPRECEL Ao hec st OTRRE HEwdVLBP oA
11 9, [ b t d i t : t : ti 45d
and 450 of “CHa T ABFE S B Fac - Fnoub EORdetr S B0y SELEERE A8 ¢ b ti ons
45d and 4 t ed. ' [ ' i i I
o the contEctoriin: I IBg T RERkAO of FROTSIEEEEPR Hp4st® ) St oring

the Conneg%wi@a&rénllt%@nﬁlréﬁti Bitde senperd Agpoyer st acl e portions
45d and 45e while the printer 101 is installed in the ASF 1, the connector
covers 119nanh BIiage tPrevishinbehr A0l obateg.tHoraASFNl,y tsier pad it
connector covers 119 and 57 within the connector cover receptacle portions
45d and 4361 sizhatodfiecitor poeeed emepthel eglvke i pozxtdsch abhbc4Se Atay s
ocr zo~2 -35 be arranged at any position in the ASF 1 and the printer 101.
However, BW\igr odviweng e e8RKedtSoMewady K‘@@Iéﬂﬁ%@etﬁoﬁﬁmstﬁ%wn%

on the table portion 45c, the connector covers.119 and 57 are stored
bet ween t BEA We£n§QQE§p¥FnF%@ FMHCLREEDIHy CERLEE DR ELAReQTbrth8vers

119 d 57 , b || d. Fur, it, | ble f

capabl || CRTORHTATng LR FORREE: 0 SveF §o1 A eyt B ek o1 BEnai St ew. o

the ot her shands 8”5‘:&%?&{:”&%& e SBRIHA e&'?ﬁt ke g;?i‘é‘égt Rpcovers 119
adal n f onn

and 57 are 'exposeé 0 encourage setting o ese ector covers 119

and 57 todize-£PNgeelor pdddrafd Mg Biaeentrighgektiiy ph geit.i ng) of the
connector covers to the connectors. In the shown enbodi ment, for respective

of a pluralfi thhefpedmsset oL0tover $Lhe heabdrengsdot icavdsa eCeptatl eand
por..tions can be provided. Concerning the connector covers, simlar is
true in tAeftelaidengunt benwedn the printer ahelt meayASe | gkepelde ot ebook
conputer and station, for exanple. , ,
both hands). With placing the printer 101 on the table
portion 45c¢, the user may push the printer 101 toward
the distal side. By this, the printer 101 is guided by
a printer side guide portions 45a provided on both side
(right and left side) end portions of the table portion
45¢c to be lead to a positioning boss which will be
explained later, and positioned by engaging with a

5
positioning bore which will be explained later. In this



(Brief Sunmmary of Paper Feeding and Printing Operation) Next, operation in
paper feeding and printing in the condition where the printer 101 iqs 1700
0T {003

installed in the ASF 1 will be explained (detail will be explained
. Fig. 4 is a section of the condition where the printer 101 is installed
in the ASF 1. On a pressure - S 0 C.47Zuo2 -36 plate 26, a predeterm ned

nunber of sheets 200 as the printing nmediumare set, as shown in Fig. 25.
The pressure plate 26 is pivotably supported on an ASF chassis 11 at one
end porticacef dr uppeanesicds: Byqubars afo pRshstiiee ProheespPrity w3tH he
pressure plate 26 is biased in clockw se direction toward a pi ck-up rubber
23 whi ch pawiagpetharpnactepi thiuptr gulestdAtasldf eednhgrr @ddet iokpon
setting of the sheets 200, the pressure plate 26 is held in a position

di spl aced awalref tabhldeppirdk-aip 40bber 2810 theuliloks aper pld=rt 1O@nasna he
feeding roller by a not shown cam At this tine, between the pick-up rubber
23 and t HeepPRESUNBIPEAESSZBY a predetermined clearance is formed. Wthin
t he cl earance, the sheets 200 are inserted and set. Abutting the tip ends
of the sheets Z0teoreBle PeBELenf 45F fasn Prageahetl ide RVFdedson a

idge, the ti ds ,of t h 200 ar, it d. Most of ti
of ‘the sHEsh B0 A RuBpBAA D ISHCABE [SHOEE. PoddimPeF oy BS ThEPASE Sheet
f eedi t [ ' | . ASF 7 d
or t1 on oY e P ehP ChBBTA v B bRl 9888, SheRBR.ct
f eedi t ' ith j agl h ' j Wh
[oed 00 WnEd:s 1Pl dyeh @87 BEHEI gt 2R S dfeanoMd LR gpc, | vhen
pick-up rpllen I}HitdbhaletwobAt tAB Hrifeep! adkWsepdirediPnasht dhe
sane time, holding of the pressure plate 26 is rel eased 9 OCT -37 by the

not showpseh stifedressur & tdEded26onal SRSr PLessur ergoghacts theppedan the
sheet 200 and the pick-up rubber 23. Then, the sheet 200 is started

novenent dgwaupians. émnij ctien fihbherpildk: yndubber ZIF Onbyeoneoshéet 200
is separated fromthe rest of the sheets by the ridge sheet 37 to be

t ranspor t@antacE an ASFtiisedrapht AusEadse o Fi helprbned By01 heari dge 36
and a positioning base 39. Subsequently, the sheet 200 is transferred from
an ASF sHeEWT 8 g6 poRlYn E89EsE8 FiREFOYFdesia shiet ryibebr lege
printer 101, Theéih et 200 is.thei transferreg into the heq% ath forned
bet ween &pFat'&f Bnd T3 GtobeRad vt 588 OF LS S BafiRFSREBY WAk HFRet he

printer : Qﬁft th C IIQQ Wﬁﬁ L f i peni il sed
as sole b%%%nggﬁiﬁg prpﬁﬁggdaﬁﬁﬁgéuggéquent ¥?eb}§§%t§§§%ngﬂ?ﬂ% éﬁeéﬁl y a
paper end,seps@r 108; tRe yHdABy ABLIENhE e6ATREE dbak Uie sheel 120, is
fed thereinto fromthe ASF 1. Then, the tip end of the sheet 200 abuts onto

a pressurgheantdnd Ppoihtetr bed vees drgtaisbedt vighh | ehe( M3l Daf 6
referred to as "LF roller"”) 109 and a pinch roller 110. The ASF 1 receives
a det ect i ‘ohei mudbant | begsf dhe papemeshdsensoplEdsedr dm dumnipacht e tiDl
and transmits a_response signal indicative of conpletion of sheet feeding
to the priRgetaipie dpoy et 2Eni Aed AR nednl e sformthe Hesshedto 200

i s depressed, between the LF | er 109 .and_the.pi,nch roller 110 with a
by ederer PRl TS SoF NGt R Lo TS (ARECd HeqoBSs 1ar@ecte bous

cause difficulty in operation. Therefore, in order to
prevent the rubber legs from contacting with the table
portion 45¢c, the stepped down portion between the slide
portions 45b 1s provided greater depth than the height
of the rubber legs.

On the other hand, the reference numeral 47a

denotes an overhang portion 47a formed in an upper case



-38 sheet 200 for so-called registration of the tip end of the sheet. In
this condition, the printer 101 receiving the response signal inqungyﬁm?f
conpl etion of sheet feeding fromthe ASF 1 drives the LF roller 109

rotate at the predetermned timng to feed the sheet 200 to a printing
portion. Associating with a predeternmpgd feeding operation for the sheet
200, a printing head 115 perforns printing onto a printing surface of the
sheet 200. Furthernore, the sheet 200 is transported between a paper

di schar gesvoblfercHd 2agrd 1a spuhel bl cafithitd; sphartdash Lnat Hey showWhed in
enbodi nent, when the printer 101 is in a condition installed to the ASF 1,

t he paperspbthaseiiddivhpahowvelied consthaeictathl Epending diFecahdn of the
paper path in the printer 101 and connecting direction of the connectors 44
and 117 aferswsbst anockelty paraibel tio macdivehdéhe Thrhhdaekd ngddf t he sheet
200 is caused at any position while the sheet 200 is present over both of

t he ASF 1thadetire. prTﬁteerpqmetopomtai:m ethiusg fidremedephyaoiocéatdm t he ASF 1
to the printer 101, it becones necessary_to separate the printer 101 from
ASF 1. OriRRLCAFe hecpape paeh thadust@hErstiPpakal PeIsh ocRfe connecting

direction permts aration of the printer 101 and,t ASF 1 in the case
set fort t‘PgEJB\‘F@.r A@@Ewﬁﬁ]&q habet Retpdpets pak S&Tﬁiﬂf—ﬁ@?gé’n }AgEEdect i on

of e CORIEELaLS) I o Sin ST RN A LAl Kook 56D 0L ° 100
ti I i £t yadt i ot h heet
comect: g dhact 60104, CAUIAREO'S: 1 41 oS CRERBLL LR IDVALENE oloet,

sheet. | %%h@ﬁ@r&fr@m%ﬁ hgakpldy &6k bl %dﬁthéé% %lflexeéct\%ggnmi% reside

wi thin the apparatus. Furthernore, in case of a thick sheet Ich is strong

to the rupbuhe cdrinbeeoyas wHResS iyt Di SEP}Td S Eheadr idumied@iod N the
shown enbodi nent, since the paper path and the connecting direction of the

connect orseawecyet thabgtranit akl  Odaraaid etheo 28w hl ot hduritre ppettaari dl
may nove in a direction permtting withdrawal of the sheet 200 at the
occur r enckoof sgttkhaglyf pwehdngetthareuintmr at0ihénsecrhend&Fofl,

bl ocki ng of the sheet becones quite sinple, rupture of the sheet 200 and
resi di ng Btech& sPrét CoonerEAPR tife epbaPadsdied | PYnshe RNREESQES -

Co [ Ref in Wdth Di,recti f Sheet) Next, I ti i
be. g1 ven WPt AR JRRBSIF UE | 8fer cric PHOSPEFoR IEE B SHEAL 10 BRESTM of 1 he

Siven torORasar Rtk o B8, Ll AOOK el e T ekl cOP! ANRRLE A L 0
101. As sppwRddh RS oraidcfor@e $ds oh 1 R RRPRY he%i?éréfai‘%&%ﬁ

pi votably supported on a predeterm ned position of the printer 1.7 Upon
usi ng theapd Ewsid8lpasisohg i tthd her paper feeUelint ke Idbretaldidm zes

90C1l2z~-QZ -40
different from contact direction of the connectors for
successfully preventing the connectors from being
damaged due to abnormal interference between the
connectors. Furthermore, the construction of such
pocket portion may prevent drawback that can be caused
when a force upwardly deflect the front side (paper
discharge side) of the installed printer 101, damaging
of the installing portion, unwanted release of the

installed printer 101. It should be noted the overhang

portion 47a in the shown embodiment has the greatest



feedi ng operation of the sheet in hand. \When the paper feeder tray 116 is
pl aced in open condition as shown in Fig. 6, a reference guide 11l6a

provi ded vertically at one end of the paper feeder tray 116, appearsgﬂfmémz
sheet 200 is inserted along the reference guide 116a. In the shown

embodi nrent, a reference in the width dpgection of the sheet 200 is defined
by the reference guide 116a. By inserting the sheet 200 with placing the
si de edge portion of the sheet 200 al ong the reference guide 116a,

posi ti onigwgephahke @heeht2@d: ivotheswiddt pottt £ohisan G bReperdlosred. In

t he shown enbodi ment, within the printer 101, simlar reference guide is
provi ded lndhe asaren pesi piowrt aent bé éfereneshguiddeoddbaoin 4 e isdih
direction of the sheet 200. The | ater-nentioned reference guide serves for
posi ti onimgces seltk aherhazgo por t henwiddtlh. di Aecoirsiinalgt hetean tant he
reference; guide 116a. It should be preferable to provide a length of the

r ef er enceCPBE 88S FDrPPBHELOONI FigChhassired@owoD FWithh viBeh sft rewt i6n, as

| ong as possible in the transporting direction of the sheet 200, in view of
stabi | | zRFSHIEEG I shBEt URWET PEAFE & nighef PEAS teet U20@S iR hEDE dth

direction_can be stabilized hy usin he reference guide.1l1 rovided in
t he paper e L~ 'an h sheet ~20 e

5 2RRe PGB ark Pt hOE CERAR P OF CERD: chbet 506 aearet
prevent ed. S pQssi i de e e _reference
gui de 1135?%%091&ﬁ#%g?ng?hgg%évgglggpgﬁg%gfegggrE@%%%aggééﬁ&¥ﬁé€%8 écting
t he - %ﬁ? =414t e LA M £ ALN St RE- L tr:ﬁﬁk
Parti cul %?ygle%_tu aacér]fpeg:gﬁg%i Fg%pr! nﬁtfme%f,]éi 'f) iI's }%ﬂﬁ?eﬁ& 1l Cr!l.l| 'fl?tao
separ at el yn@r e &5 8aPFa d LSt NgnePYY g bor 1manuad  RAPekH&edi Agord
paper feeding opening for automatic paper feeding by the ASF, and
respectivel 5 madepsenplefiin, shaed DUEdend o i €Weodr nitednspace. Therefore,
it becones necessary to use a comon paper feeding opening in place of
t hese papereteadied speciasgstullber ef dfe,thvbealehegneat s Hcessinstlat | ed
inthe ASF 1, the refereqce(guide 116a as the reference for the sheet upon
manual pabeFgfeediliy @asimedecfifedtevannpbnbgucdimainvedaper feedi ng by

the ASF 1. However, it is difficult to fged,the sheet mﬁ%ﬁ pl aci ng the side
edge portion ofi®Fhe:sREetSRRAVBNAR iy fedlfy R tHESUBED Rk

ref erenc ui 116a. ., The r.eason i s.that, _for,makin he ASE 1 to perform
oper at i oﬁ‘%ﬂgggarﬂfagh%?r&ﬁé Sti h)ﬁlt 3t TRE 8985( ﬁ%é(aegoff% si de edge of

t he sheet £ feren uj 1 i j LN bt _becones
necessarfi?%gggﬂﬁﬂgt%gyiﬁht@ﬁn?héﬂgh%%?ﬁ%%#ggéﬁg%gﬁg ?ﬁgﬁﬁ$§%€EF&%ﬁi and
the ASF lysdhershast neter eiee pbribe ASFedtisnan A2 Shegl) f efgyeneg 26a
(see Fig. 25) provided on the pressure plate 26. By placing the side edge
of the shbehgalhongf t bReASvetieghgr poanteise 2%a, itdha.3her)i.s fedenn a
condition where the sheet is positioned at the predeterm ned position.
However, the fodilowingf nalatbenshdgt refestabdizdzednd 9 0 C T 200Z -42
the position of the reference guide 116a accunul ate various tol erance in
the construction to cause substantial difficulty in matching these. For
realizing this, ite high cost and conplicate nechanismare required. If

t hese sheet reflefzgcés %O?Larat“g-%‘,) i‘ﬂgerfer ence between the side edge
portion of the sheet and the reference guide 116a is caused to result in
skewi ng of the sheet, to damage the side edge portion of the sheet, or to
cause bl ocki ng G e y | Jid+di : he hi of, e t to the
sheet reference 1523%’;’% gr :eL,%(Pl 'delﬂ ]{J%e&?&eftteﬂrée)nkg%gguﬁé}e&ﬁég%fﬁs provi ded
only at rghabiowslon UBE! teN gaHeel potm?i@ﬁpgscf gedi gt diegid ogreh tdie
manual feeding portion in the printer 101, nanely, when the reference in
the widt hcHehetidof of.1t/p8 sbfethies ldigehi ned ohlyhdypiieitef erLonce gui de
116a whi ch appears when the paper feeder tray 116 is opened and no nenber
for restrthei mdkeandsificorhi dirketwiait h difhect,i drhef stladblsdeet at the
position on the downstream side in the paper feeding direction as shown in
Fig. 6, ttenddgsiopawhers tthe poinftar thelshsetingtal pads imethpp&SKile of
the reference guide 116a when the printer 101 is installed within the ASF
1. By thi §anokly pestailsHingraeintiRdngdet BPFEEINE biyhefke &sheet reference
26a of the ASF 1 becones effective, and thus interference with the sheet
reference of the printer 101 can be avoi ded.



- 90CT 2002 -43 In the sole unit of the printer 101, in a condition
where the paper feeder tray 116 is opened as shown in Fig. 6, nanelé j ﬁ
condi ti on of manual paper feeding, the surface of the paper feeder” ﬂkﬂZ(EG
gui ding the sheet beconmes substantially horizontal. On the other hand, in
the condition where the printer is insgglled in the ASF 1, the novable
paper feeder tray 116 is pivoted downwardly fromthe position of Fig. 6 in
the sole unit of the printer, as showmn in Fig. 4. By this, the paper path
becormes ¢lose: { gnkhdlp upenranual papes fradipli shed heasSFplipsea space
for receiving the paper feeder tray 116 pivoted downwardly, a reference

gui de regent ach etper tipa: 38D el didediotheian BepEiikizel £ 184 nits ypushed into
the ASF 1, the reference guide 116a is pivoted downwardly as guided by a
ref erencergyj deted dimgnpohti AEWEL, f damwig dthethef @renteeguildd resept acl e
portion 36b and thus received within the reference guide receptacle portion
36b. As dmrssallednecpssaeyusisitfabhevtior farusingdilid iiner bér esfve bet ween
the reference guide 116a and the paper path, namely shifting anmount of the
paper patieax shéemgfjthe|@Manafb ARE gaperIpachowdsh hannaltddedhag can
be made smal| to prevent problens, such as back tension on the sheet or the
li ke, duét olfohesiddiedpapat fdid. redatiamereP ilhlite paper figkder tray

116 on the printer 101, side, a right_end ide 122 quidi t he side edge
portion 8%”§ﬂ%f%ﬁ ottt fle P §g€etgﬁﬂé%§? € Pog Iggf fﬁﬁfrkﬁerence
side, is_provjded,. as;sho in Flig.-.6.,The rig end i 22 i s slidably
provi ded 5H tﬁ@aﬁl&%d dP?\gg’ i ﬁ%&b}ﬁg%ﬁénfgﬁeg&vcﬁqﬁ%ﬂe‘hiaé]u% edge
portion i pposite to the reference side of the sheet. A shape of
the ri ghg)rbf%faﬁli %?%’22 as viewed froma thickness direction of the sheet

in the paper p 1S S ty SHE; t r n ui de
116a. Upon ins?%?l?%% ?Ezkﬁﬂﬁ%?%éyl%%ﬁinto %%ga%%%qﬁ? ?ﬁg ?%gﬁ? gﬁggguide

122, the fieapeh Beeditiony o¥l&adeabe o eferened addecdlba amaleeei ved
within the reference guide receptacle portion 36b. The right end guide 122

i S novablim ttthen exttient al gsposiHannom dyuah poedét emmi ved coanpger i aohhe
paper feeder tray 116. Therefore, the paper feeder tray 116 at any position
Wi t hi n t heliprebét fivi tled pPxigeemylBd rdardivedbackhiand hEokgfer ence gui de
receptacl e portion 36b. Thus, upop installing_the printer within the ASF,
by setti RE-iPetpoier YAt Rhg BF mﬁﬂoﬁ%ﬂ@n%ﬁn&ﬁﬁhé9W§€rEﬁﬁ?kﬁﬁd@ﬁn1the

'S made Wi BRGNS DALy Endtia Ve Pori The RECAYPSE (8 GrfISryEer
Al di , |.si [ : S, | t ghj : t heet
vt or encad o SPRR R BP0 AQE, RBY e, ol FHSNB IR Eniaie "

aVOided-é@ﬁ@ra%ﬂ@ﬂﬂ%ﬁnth% @%iﬁ@é@dﬂﬂﬁﬁ‘EHEGGE%&EW%hJEe&%5¥H betweep
the sheet fed fromthe ASF and the sheet reference on the side of the nmin

body of tdigepatiiod! ,wheheby igieihgdthe dbPef and0Qbwer faces of the
printer 101 in one hand (of course, it is possible to
grip the printer 101 by both hand). Such condition of
L2 £ (L1 - 15) mm is not required to be satisfied in the
overall range in the width direction of the table
portion 45c¢. For example, it is sufficient that a
recessed portion satisfying the foregoing condition may
be formed partially in the center portion or both side
portions of the table portion 45¢. On the other hand,

since a space is formed in the lower portion of the



-45 of the sheet, damagi ng of the side edge of the sheet, blocking of the
sheet by colliding onto the sheet reference, can be successfully aveiggel 200
On the other hand, there are sone printers 101 which has a reference guide
at the same position as the reference guide 116a in the width direction of
the sheet, and a relatively long lengtit of the forner reference guide is
provi ded to nmake positioning of the sheet stable, it is difficult to set

t he paper path with avoiding all of the reference guides. Therefore, in
this casgyrbRensieeidef efentt: opriReeyi A0 Df bhedwmidn pody afnidle arinter
and the sheet reference on the side of the ASF are set at prelimnarily

of fset pasiteons d¥esehygighs shomscthoh d.s ~yikosildey ofiothe sheet reference
on the side of the printer, nanely the position shifting in a distance t
toward t heestcdetdfblde panntiengolpbainiean byOnhehlecadbhéhehsmekt aef erence
is set on the ASF side so as not to cause inference between the sheet fed
from t he tisEcanegshe(badghtr)efef enbe trhile portstien stde. ishideshgedmount t
of the sheet reference is greater than or equal to the tolerance in

posi ti onithg bf Greakdrhtiere@t oadvelt Hed sheetithdtGwd@R ERe &5 iB®er and the
ASF, and is determined in cansideration of the gase where_skew ng, of the
sheet occt®§LlikatR LRSGRAtRDIPReRne tHSRE s tamtRe LOWeHpPiES natel y

0.6 mMm In.this case,, the eet reference should of fset - 9 0 C 12002 -4G
bet ween t%gtghﬁbﬁ”ﬁﬁ¢?8Fnﬂﬁ printing by the sole unit of the printer and

t hat upon perf%@%gﬂF%gohr}té,ngiﬁnﬁtg%ss% 'tie%oi ?#‘gﬁl:Ed"—i}géot he ASF. |f

simlar printing ead TS orimed ‘upon perform ng th printing

Wi t hout taki ‘ ' count, d fs e, a distance up to
the pri nt%%m%&ﬁr}ﬁ S%I‘E??g%ﬁ%gﬁdgge?gleé&pogtgii%r?qoji‘él?ﬁg'sheet can be
different. Therefore, in the shown enbodi nent, the printing position is
shifted for the anobunt t corresponding to the offset anmount of the sheet
ref erence posithonpabgt mgercthay2in the sole unit of the printer and that in
the condition installed in the ASF. In the shown enbodi nent, since the
printer 101 and the ASF 1 are electrically connected by the connectors, the
printer 101 can electrically detect installed condition and rel eased

condi tion of tHRYASEttimgy thesrresiaetbraddengtibnl3j odgridt® for of fset of

the printin osition can be de. her than the nethod for detectin
eIectricd@V%S iQﬂFtFPrbéﬁﬂgetﬁegkbﬁﬁﬁﬁaB?r ofP ¥ aF IS dE?eEFF%n

switch or.so_qn. fset tin t ference en that 1n,the sole
unit of tﬁguﬁﬁhhtcgg féﬁ'ﬁdoﬁ]aﬁh$n}5?§g%%gd}élfoﬁh rrlll‘s ealbrségﬁi %l}cﬂe%%égh W th
avoi di ng gnterf.erence Ldeg, F Ot ! to
fhe sheet Eag e Ao Phie a8, e A ROE PR 21 e
uni t of téﬁc@@ﬁﬂlEQdﬁiﬁé\iét@téaﬂdl mpchagheldeed i hhe Adena problem
such as difference of the printing positions on - s ocl ZoozZ - 47 a
pre-printagprapeiatefli chatan:lbe fawegbidue betdiififer acalefo tdEfpritntveng
position, can be successfully avoided. Here, the sheet reference shifting
anount t 8ad tdHenshingi tyearuaersinhadpreation ppsi thenpminmer ddbuired
to be conpletely the sane_anount, but, can be difference values within an
al | onabl eAPENGENG CBRasr fhey RopIpsddard T+appth L3 of the overhang

portion 47a is greater than or equal to one half of L1
of the printer 101 in the back and forth direction, the
pushing amount in installation of the printer 101
relative to the length thereon in the back and forth
direction becomes relatively excessive to degrade
operation feeling. On the other hand, excessively large

projection amount of the overhang portion 47a should



Next, explanation will be given for the ASF feeder tray supporting the
stacked sheets. As shown in Figs. 1 to 4, the ASF feeder tray 2, _agt @nﬁm{and
of which, is supported on the ASF upper case 47, and is pivotable a% u he
support portion. Fig. 8 shows a condition where the ASF feeder tray 2 is

cl osed. The ASF feeder tray 2 is openegp Wth a predeterm ned angl e when the
sheets are stacked, and is closed while the sheets are not stacked. This
nmeans that the shown enbodi nent of the ASF 1 is not only for using the

port abl e daipge PUERER!] 1Pdeas riteskhap tHe dréralgo dmbaeaabls nos hﬂﬂdge
carrying in the condition where the printer 101 is installed in the ASF 1
for quitecampact idrdwieaaksanr egdivond topprebriordefeédieplide sheh use
condition, when the ASF feeder tray 2 is in closed condition, it becones
necessar yiddmat t FeirAStefmeder, teayelsisrel pskdraglkomyr ¢ hecoiter abnther of
the ASF 1 in the printer installed condition. Therefore, the ASF feeder
tray 2 i ©verhang peitelibor d7a0nshhulet eausandntehef ehena eentiotl rent  of
the ASF feeder tray 2 is ina form- - - 9 D~1 ~I'~ -48 covering the _

oper at i n@RR¥F2Ed@rofin heher uRReTr 108CcearEhehf PFimeer 160 ITherBRoEB 1 Shhen
the ASF feeder tray 2 |s hand carried in_the condition where the ASF feeder
tray 2 i $UMREEINR h Fhi AEE MIFt ROUSA ntRAC1619 RYAPPEF I t heNASH 1,

unwant ed cess to the operatin or,tion for cau uni nfentional operation
of the pnt Recay TOaVE: ARtk t Ehht Ad ot Her MRS ad CamEFAPIE ASE PEeNESA r ay
2 is closgd, by e i hg,.the i r ortj.o i t E se 47,

t he ASF fscg%aaergfcr %%ﬁ&on&r%gh%%gnéfu%%n?ggiﬁ‘au{g?ng ea:#%pjgé}:(ré%i ng. On
t he ot her n i { g e, el o 2 i LB

| ongi tudilnqaﬁ'a gpr ch?ﬁ(l}%&%& {éhr{eaA %gti-h a ?fa %se%ﬁﬁe gﬁ%e?@%eb;og ag?ger?%rr mal |y
pl aced oph@hhtsiide. shBht ks tsdown Qﬁ@ﬂé‘f@htokt_tﬂ?ﬁm%%_ bfanchso on, due to
the envel ope tab nay be expanded in accordance with humdity, the tab side
(left sidgeodéctinrenyebeparzpOpois iginyed’7gr eanebd eseéstaderl herei nafter
also referred to as "resistance of the tab") when the envel ope 200a is fed.
By this, naEntaieapetdObahigveesudifisctent stimmmegthoodaddes pivoting in
cl ockwi se direction. In the shown enbodinent, in order to prevent pivotal
nmot i on ofaRBRTayed ope 200a in clockwi se direction, an ASF feeder tray side

gui de portion 2a (perei,nafter also.referred to "side quide portion") is
provi ded on th@ﬁﬁpE?F@&lﬂ%i epGF’%lcﬁ B‘PrFFrQr%Sﬁ&FeQH t?‘}eayo’é FRAHE sheet
feeding directian. e he. envel o 20 I | n e A - 0OCT
2002 -49 é%ﬁgﬁpﬂldiéjha?l g,attt’]ﬁeﬁﬁéﬁt %g]lede&%?a?ﬁg‘%&lééars%ﬁdfgij;ct}%ea%ﬁv ’opae
200a i s L I tagﬂl i i 23148 AL 4 er+ pi :
novenent p?ﬁflﬁlhgﬁgld%%k%age_ I r%%{t;lgo%ﬁllqﬁe clg%g oylf%ngl %ggﬁ:%gl ]bg%g?tl?{gedi ng
of the envefepe ZAWapukBiny aee phitftest aboils irRGei ¥RE alsEa 1ighAg for
feeding the envel ope 200a. I n the shown enbodi ment, when the envel ope 200a
noves oveprébhentidge shieeipwirdr diisgilancementt lnef ttahei praxsyd2dl0Al,so, when
the tip end of the envelope 200a is |ifted up along the tilted surface of
the ridgec®6 benstileceby farkky ebbtidgieder the ridge sheet 37, resistance
of the tab is exerted. After these tjmng, ,influence of resistance of the

tab becones sné® EBScQdeRohpnsbt AN ndt S3MS nfaGe PogddfRebgitMash on

when_t he_si i de ,2a i s_not i ded. | h in_the sh
enbodi mertiSt FE SRR PadODAPE BrSYiHRT PHSHHHY BPELRCThot {Ronof the

(o oo bR et bl B, R ORISR L
2008 | . Lhes Ak secdicemilone Andid ess de Gy 28k oh ppoped over

partly pr%fleé%‘éﬁi@ﬁaﬁmdie &gu!ai Rr el Velehah &d epaedaRe tiga formed
bet ween the ASF upper case 47 and the printer 101 when the ASF feeder tray

2 is closederfiitsy pbetitdie £Pk berlethér ayperd sfatesed, dHe prdacgd de 2a
does not cause interference with other portion. Therefore, the

101. The large opening portion formed in the side face

portion will avoid interference in the case where a



- 90 CT 200Z -so ASF feeder tray 2 can be received in a formalong the
outer contour of the ASF 1 to acquire porting ability. On the other &epﬂgé
t he hei ght of the side guide portion 2a may be effective as |ong é§

a height greater than or equal to a total thickness of the envel opes when

t he envel opes are stacked. A stepped p@stion having the height greater than
or equal to the total thickness of the stacked envelopes is required to be
provi ded between the ASF upper case 47 and the printer 101. The shown
enbodi nenpopbrt RWESE, f gedemitea¥ade TRidectbyre Jorl pyBYeRining: Phyot al

noti on of the envelope in clockw se direction in |ongitudinal feeding of
the envelapd. rélcolvignppinot dng £bar denfraeedckwiys ec dinhaetiicatisncaused in
sonme reason for other sheet having a |l ength equivalent to that of the

envel ope,psovhded/odml thet isondée nsulkrdelos sef dthectiminmtcan A€ lprevented. On
the other hand, the side guide 2a is formed integrally with the ASF feeder
tray 2 t Naweedit, |overprgrdfer hd0dosay Hee efnetaltled ahschsoATBl & timt,
instead of receiving the side guide 2a within the stepped portion when the
ASF feeder epaflitiencrvbess the prwermuialeleaams/ ve tartenfaren a
recessed portion (denpted portign) prelimnarily fo din the printer 101
or the A @P%%a*?amo&?ta%g REY &i’s‘? M MBERENi It of ASBCand-®®inter) -

assoct at SO SRER r it P ownatS PEPPOR SR TEPBasTI MaEndnPin the ASF 1.
A'so, FiiGoo 12025 1 RET SRECt s, uLowshow 104aELANgenEnt: ol RaliARagel at ed

Wth printér ins tirron a easi ng nechanismin e prin

Fig. 11, ﬁgpggfﬂéwmaﬁnQ%§g(§g Lhed grEnbes - f @pqper form ng positioning of

paper pat ween the ASF 1 and the printer 101 and for positioning for

connect i opcBaleaiy hhecosconsectter A of the ASF 1 and the connector 117
of the printer 101. mely, in the positioning base 39, two positioning

bosses 39d and M&rtar & prewndetorWwswéeheofr ivter cdfihactdmsperkedri n t he
ASF 1, in advance of connection between the ASF connector 44 and the
connect orwhizh temtabiiles ngleoss 136l | corngagsicomi betwesnsitheni ng hol e
118a provided in a substrate holder 118 of the_printer 101, and the

posi ti oni RYip§er 3bR1i anchddgedARFt  £Pbosforsst mpevengutidd Hege 118b.
Accordinqéé, ca nggtion bet ween the connectors 44 and 117 is perforned
after pos ?Gﬁpﬁﬂe o prevent phase shift therebetween and damagi ng of the

500, 500 and t NERs S REEREREEAGEI L Rl R BP0

i EER L S s bR RS e SL et e o

si mul t anegdgbblishing electrical connection between the printer
101 and the ASF 1 are held independent of each other and
in not connected condition. In such case, dust and dart
may penetrate into the connector portion. Also, it is
possible that excessively large electrostatic charge may
propagate into the internal electric circuit through the
connector to damage the electric circuit. In order to
prevent this problem, the shown embodiment employs a
connector cover for protecting each connector. The

connector cover presents as independent part and can be

removed when the printer 101 is installed in the ASF 1.



- 90CT?2U02 -52 Inthe ASF 1, in order to position the printer 101 iny
direction after installation, a hook (left side) 16 and a hook (right side)
17 are provided. On the other hand, in both sides of the base 103‘g}UEhﬂmZ
printer 101, hook engagi ng hol es 103y, 103z engagi ng with respective hooks
16 and 17 are provided. Wien the printegg-101 is installed in the ASF 1, the
hook (left side) 16 and the hook (right side) 17 provided in the ASF 1 are
engaged with the hook engagi ng hol es 103y and 103z provided in the printer
101 to perhocmgwsoEi enipir otofpady igt£ntde] igudhdageetHomolRemeval of
the printer 101 fromthe ASF 1 1s achi eved when the user pushes the push
| ever 40 prinhen) ractipacofiar gowt4d0As tNaoelly, Miwbtelde push theer 40 is
pushed in the direction of arrow 40A, the hook (left side) 16 and the hook
(right sidennertetr tomdr lwitechades rety et ethdap tdmeddmiedmiuwn spaara ow 40A
to rel ease engagenent fromthe hook engagi ng holes 103y and 103z of the
printer 10he Wwwvehleedindef cpopadison3acsrd 48bt pEovitdeRbevend saSF 1, a
portion 102a of the printer 101 is pushed in the direction of arrow 43A(y)
to rel eas@PESANERL i on between the connectors 44 and 117. The popups 43a and
43b are biased in the direction of arrow 43A(y) by a not shown elastic

he 4y wée

menber and are SPFA&IEW RSy - HteRT BALSE cé& HXYReSpop- ups 43a

and 43b acts _as reacﬁign force upon installation-of the printer %&} into
the ASE 1SORCRRORGhY.! I 1HE BERGMPIBFEEN RF (R CEPoF00F S8 amBE i

- 4 430 i kye, I i 01 L nt
Phe Alp 1REsHEHEDAGE eSO e ancd LETod] TRACAOCRE BEERELI O

Ther ef or eq oiihg i a55RG 1NUEEL hO the BGFt €d AN A0 PORMREA38r40d 143D 1S
set appropriately (1n the extent that the ASF'1 may not be noved by the

bi asi ng fosctrdlpdnihnsiid atbadiefidhea rshbam I Fabo thearddFal). If a
force required for disconnection of the connectors 44 and 117 becones

gr eat er thainter bcesnsy for ceover Hel Popsupemtdsedndrédb,thée bedoresr

i npossi ble to rel ease connecti on between the connectors 44 and 117 only by
t he pop-ugsraEchad 430, . Theiwfides,ly n aheASFowrproasturtdeverby pushi ng
the push lever 40 in the direction of arrow 40A, a portiaon 40b of _the push
| ever 40 BREPEIRSE VAtIhan A8Et ic&i’lrtﬁ!C%@Foﬂ/‘ly.(%%ogéHgngl%) b9pitdiect i ng

th tion 40b_ of h | 40 t h ti 102b of th i nt
101 It HBSHS Gt BRI a9 ohEyOUStY: coPBEt SREtaa hafe rare L
L . S IPere X
from the. REERETROERS et SRRV STPHAY TR (IR BhRar T b therd. ™oy

engagemenhOfs thiea@r i ordRd ke they&eFriddhvadi Eegldan dhd aarneshon

between the connectors 44 and 117 are released. Figs. 13 to 18 are sections
for expl adBiend fr ehker sl ai poeft itdre 498t al MidHa apaneRItensi sgviE@ehani sm

of the ASF 1 and the printer 101, set forth above. Fig. 13 is a section

showi ng areamgenealeofportions 45d and 45e are constructed to have
projecting portions of dimensions equal to the
connectors utilizing thickness of the table portion 45c.
By storing the connector covers 119 and 57 in the
connector cover receptacle portions 45d and 45e while
the printer 101 is installed in the ASF 1, the connector
covers 119 and 57 are prevented from loosing. For
simply storing the connector covers 119 and 57 within

the connector cover receptacle portions 45d and 45e,

such connector cover receptacle portions 45d and 45e may



9 0 C 12002 -54 conponents associated wth installation and rel easi ng of
the printer 101 to and fromthe ASF 1. In Fig. 13, the push Ieverhgg ?i
nounted on a | ever shaft 42 fixed to the positioning base 39 for g

in the direction of arrows 40A and 40B and for pivoting in a direction of
arrow 40C. On the other hand, between-Bbe hook | ever 40 and the chassis 11
a push lever spring 7 is stretched. On the push |l ever 40, a boss 40c is
provi ded as pivoting stopper. On the other hand, on the positioning base
39, slidibg surzacged39a 3% podildoroingthd MEHhe besbeshdOprarf-er
provided. In Fig. 23, the sliding surfaces 39a, 39b and 39c are shown by

t wo- dot t edOlli.nedHdwevehe oy porevdfdind usheaticamendotacidwrdati ng
under st andi ng of the construction. Wth the shown construction, pivotal
mot i on of rebepghisthl beper tidabodbd nd edbe smafthd2tablregtorttied by
abutting the boss 40c of the push |ever 40 onto the guide surface 39b. The
hook (| ef45¢i dé)haecparaaiee t 6ovies shobkIshark 58 ahfck tiaredt heshigen

nount ed on  t he ASF chassis 11. Not shown hook (right side) 17 is also fixed
on the hobRes@EaFE tgang hherPylnhes nbbk . (FePRIEe) ofd K Ehe hook

30 ;:3?2 bi G g%t?éfd‘é%&pﬁ?%iﬁﬁp lé%%g“é"éﬁﬁ be%Sétﬂ?%ﬁé?sﬁi%“iL ?3:52?' o
4 4 . ' 1€

i) 16 HEEVEBHSEANL | T A FROEO: dtt. Bn P ARG Sl BRPWEE 1 e

hook (1 efpesidels 46 and 1, ASEr o0 Q0aTe211 S4089 Mo Dankspring 3

is disposed in conpressed. By the biasing force spring

cl aw por ti,9@.16a of the hooket! 8L dehehd tine R5LiAEESd fgomthe surface
of the printer sliding portion 45b of the base 45. (Installation Operation

of Printegpparatdd, shows connsditidroncohere tihe pahat 67 Hdei sxpigddd on
the printer sliding portion 45b in order to install the printer 101 into

the ASF laghirfFitgo #éfcduragdegetdici@acky téadeai cohheaterhanoserg hel9
printer 101 is illustrated in two-dotted |line and the base 103 of the
printer 18nd $Ehbantihe seennectorse bivVnead Y04 te pywmenh the direction
of arrow A along the printer sliding portion 45b of the ASF base_45. From
the condi EP&9eheRgi RiFigettan the permesten1crysys ther thfshed in
the direction of, arrow A, the tilted surface 16al of the claw portion of

the hook EPEFIeGEQAES - 16 contacts with a bottom surface 103w of the base of
the printer 101y,Byfdird6hnPUHBO@ihBRLP" LT rd8he R 008  eft

plurality of connector covers, the connector cover
receptacle portions can be provided. Concerning the
connector covers, similar is true in the relationship
between the printer and the ASF like the notebook
computer and station, for example.
(Brief Summary of Paper Feeding and Printing Operation)
Next, operation in paper feeding and printing in
the condition where the printer 101 is installed in the
ASF 1 will be explained (detail will be explained
later).
Fig. 4 is a section of the condition where the

printer 101 is installed in the ASF 1. On a pressure



side) 16 is pivoted about the hook shaft 18 downwardly in the direction of
arrow 16A, so that the flat surface 16a2 of the claw portion of tbs(ﬂﬁgmz
(left side) 16 contact onto the bottom surface 103w of the base. A

same time, the push lever 40 linked with the hook (left side) 16 by the
connecting spring 9 is pivoted dowmmwardgy in the direction of arrow 40A. At
t he pushed - 90CT 2002 -56 position of the printer 101, the
positioning bosses 39d and 39e are placed in engaged condition with the
posi ti onigica thel g 618a apdetipe PosidéANhRGIRIONgAt ethale 180 Gseecireg. 12),
so that positioning between the ASF connector 44 and the connector 117 on
the printgaristdag smediahl bsheddef oae edrectianFiBy, f2%t herhgishi ng the
printer 101 in the direction of arrow A, the ASF connector 44 and the
connect opddgsare qoimeet 4. iEhemivotatils chapppotEdmrdanoAdthe hook
(left side) 16 reaches the position opposing to the hook engagi ng hole 103y
of the pdhaesisoll tae hoek grickfpostdeon 16t ian| ubpatr upivdedl y By t he
direction of arrow 16B by the biasing force of the_hook spring 3, as shown
in Fig I®Ramhenf & fPREAGUS S fakRt 268PWMT hb3cl SNPREEEFVGTE thbahGok
(left side) 16 ahuts onto the wal| of the hook fixing hole 103y of the
printer 13 Eé%ﬂ et F OGN PE S3ABIEHAT SOMATANRORHSK ¥ he push

| ever 40 is cooperated.to he lifted up in the direction of rrom14§B. By

this, ¢ he R TL c‘@ﬂ%?ﬁml?éﬂl%@%goﬁ‘ﬁ‘%% i) D3ER TR pF RIS 10 Ao
ASF , +SU : | 6

Er?ghl s%%e§gfggg¥£t$$;%g%gn ﬁ%%QﬁgééQgﬁggf ag,€&%1éggS%Eésg&ﬂgbigﬁTGOgnd

17 are engaged,wd *bié{'@ecélreir %@%%i%gli{}f)% 5&§%g&lofi‘€'t?dsﬂ:9i3éé%{‘da&§§z of

the printer 101, the push lever 4 never up In the direction

of arrow &&8m AﬁéﬂﬁH@ELﬁﬁ\Mﬁﬁbé@e29fon'tﬁ%0p§ck— 02oigert heo hgeks 16

and 17 is not engaged with the fixing hole 103y or 103z of the printer 101,

for exanpilee fesidinqtirolllea Iyeat hat tdteowymi okear. 1Qti shirstwdhed W th
respect to the ASF 1 obliquely, by checking the height position of the push
| ever 40)beémsean dthenpfiaild-upe wabbbe Ak casdf they greventred hataelbser .

I n the shown construction, the engaging positions between the hooks 16 and
17 and t Ife p¥eAedemminedssl earaneesdme frrpad . poditlvhnashee rotation

center of the hooks 16 and. 17 or ightly higher than the position of the
otati on CLACERRGS: (ERE. SHEE Bt IBRuATS TRUBTEST GROARS o t hdr aw ¢ he
printer SE. L, hogk 6 € S e t .ROSi tion
wher e fo%%élég?gﬁtgﬁ?é‘g%%ﬁﬁ%ﬁ%ﬁégg %g%%fﬁgg?%é %ggkégﬁggand%fyéggéestopped
at the s el : I 10 CRRURF t oqgﬁ a Ty

Ther ef or ?%Iﬂefgi%{a%%a?%l S\?VII%J& niﬂé?/er W t%%%%\/\gﬁf :&om t %Q,A\SFrﬁw'le.1 %%Ber ation
for Wthdsgang Primé eshebied 2 @xphaeatd i whbhelte Jinestl &f theagase where

the printer 101 is withdrawn fromthe ASF 1. Wen the user want to renove
the printmoriQbdrf reofn the sheet 200 is supported by an ASF sheet
feeding tray 2. The ASF sheet feeding tray 2 is
pivotably supported on an ASF upper case 47 at one end
portion of the lower side. Upon supporting the sheet
200, the ASF sheet feeding tray 2 is held with a
predetermined angle, as shown in Fig. 4.
When the ASF 1 receives a sheet feeding
instruction from the printer 101, the pick-up roller 19

initiates rotation in the clockwise direction. At the

same time, holding of the pressure plate 26 1is released



the ASF 1, at first, the push portion 40a of the push |ever 40 is pushed by
the finger in the direction of arrow 40A. At this tinme, the boss 40c of the
push | ever 40 is disposed between the guide surfaces 39a and 39b pg@tyg@g
in the positioning base 39. Therefore, the push | ever 40 cannot be piv d
about the lever shaft 42 - 9 0 C 1282 -ss until the boss portion 40c is
downwardly rel eased fromthe guide surface 39b, so that push lever 40 is

| owered in the direction of arrow 40A. On the other hand, since the push
llever 40 pditbe fipokshbeht dfle) the yradsnkedpltdies hogk cGhgfdsside) 16 is
pivoted in the direction of arrow 16A about the hook shaft 18

si mul t angodsk¥udd hcdbavaritnbotweba pUsh dlevet 200 Byn@htde asi showp in
Fig. 17, engagenent between the hook engagi ng hole 103y of the printer 101
and the frxbbersW®3 aceThead afthel avepar ti00 bE ool foefdmentdeyl6 is
rel eased. On the other hand, pop-up contacting portion 102a of the printer
101 is pusheface tfreididiect ioh theapiwkBipyrubdawp2dp 489nl48a0med 43b)
shown by broken line in Fig. 17. At the sane tine, connection between the
ASF connezheetd2 thdlshecpairritedr from itheeregfe®f | Bhehishahdi Pvon, when
t he user rel ease.the ﬁushingbto the push lever 40 in the direction of arrow

A, the cOraft KaHge pheedd Ib BRoRe iT¥angrorsedrniktecrth &idh i shemd
connection between the cannectors 44 117.is r.el eas and, t he hooks 16
and 17 arﬁaFﬁe%i htef f@rﬂ'ar%) d%@@ g?iy BPe; i %%nggtiaﬁﬁi, he user may
easily withdraw the printer 1 fromthe ASF, 1. e, 4t is si hl e that
t he pushi%asf'grl@emol?gt h@sﬁopg-]%p 4§u$ssegq\6%€}g,e@%dsge]e&gg& eﬁ ired for
di sconnect | Q%qp e r ng. . S idkO en
when engg%%%ﬁt %\fg\/\getg t e%o_&%g %&A%e% &1%%’?1{&%91:58?&%% %6/ gﬁ’ he
printer 119_%%'.5 el egsad sHde: phhhel fl0dhsappah ther moped t oph aggeldie
condition shown in Fig. 15. Therefore, the user may not w thdraw the
printer 1P00f iegm thenABrahs féeretorieit d nthhe sewn pandt fwined, an

ej ecting function by the user is added. Nanmely, in the condition shown in
Fig. 17, baewemok 4| platsne)0ibans @ akedernsampbscei of whérat eagagenent
w th the hook %zggging hole 103y is released. Thus, since the boss_40c_of
the push 18Vewi4thin cbleeazeintiewnidldl y Themshieetlgupashsurs age-gel 1gdt he
posi tioning base %9. Therefore, restriction %L novengnt in the_direction of
the arroWapRagy ¥RBIGHUORERIRTe ¢ SUFEfefsedSOER U totPEr th&nd, the

push lever _40.is i posi.t.i on where the _upper. e d.sur% ce aof the,hole

portion 4}351%%51183‘%?%&?%%(1}1 %h:?¥ aft&)c Ha¥ g’senisﬂbe%gv\ﬁyofathe

hooks 16 7 isSqr rd.cte Th idi-ng rf f 5%1 h r 40

for the h}gggeijrs %%?rr%%tnlérﬁ% :g.?lsél!‘ ?}ﬁa%%g E%%f ilgﬁf;arf[lggn%&aént rggéagﬁg

| ever shaghedZzhdber gbor 6.s eFed ichdheiRushfhevert¥8 ASmilvot ethehle

position of the hook (left side) 16 is held unchanged. In the condition

shown in €he. tlk whéndhehseshiewt 00 pabhes tdretpuahipregouteon 40a of

the push lever 40 in the direction of arrow 40A, the push lever 40 is

pi vot ed i aotitecti reotitdrofbatwesmED trxenspog.tir’y zbddten he | ever shaft

42. Then, with maintaining the hooks 16 and 17 and the printer 101 in

di sengagedhereinafter referred to as "LF roller") 109 and a pinch
roller 110. The ASF 1 receives a detection information
of the paper end sensor 108 from the printer 101 and
transmits a response signal indicative of completion of
sheet feeding to the printer 101 at a predetermined
timing. At this time, the sheet 200 is depressed
between the LF roller 109 and the pinch roller 110 with

a predetermined pressure depending upon stiffness of the



- 90 CT 200Z -60 condition, the pushing portion 40b of the push I ever 40
abuts onto the contact portion 102b of the printer 101 so that the printer
is pushed in the direction of arrow B. The push lever 40 is restrict%q]Tz
pi votal notion by abutting the stopper portion 40f onto the stopper porQigw
39f of the positioning base 39, as shoyn.in Fig. 18. Here, a pushing anount
of the printer 101 by the push I ever 40 set to an anount for releasing
engagenent between the hooks 16 and 17 and the printer 101 and rel easing
connect i @héet weon tiher conrectlol ed44eand tiiat 1 Aht &¥f peisdi Bd o hendpr bt er

101, the user releases a pushing force to the push portion 40a of the push
| ever 40.thheshtke pushhnghfier ceonditealospsethet e ihookr (Lot rBcke)vitg s
lifted up in the direction of arrow 16B by the hook spring 3. At the sane
tinme, thelpushebprersdOsiignallsapdsbed inpver 81 gonp ltdiel bnok £ Isdi¢esi de) 16,
so that the boss 40c of the push lever 40 is abutted onto the guide surface
39c of tHee@dsngi oy bhse ARF Thdnivies dhendforrdbler 80% Heopush | ever
spring 7, the push lever 40 is pivoted in the direction of arrow 40E. And,
by abuttiftahe BdsstaecrsedatepusRecerermyndokt §erdghinge sheehce Mdba of
t he positioningﬁbase,Sg, pivotal notion of the push.lever 40 is restricted.

Then, dIby teps?)[] g'r’fro]r%g B]Or]EtHeorlﬁookA&?ﬂCh’ga%?-nghé“ﬁ}%Eal BY QS ST If

i [ ' 40B., Fi : .in FRig. 15,
connect | rEBAt HEerP N FE Batech oF oLiE sﬁé@?ﬁbéfﬁe@g?ﬂ. L% ¥ fle bk
16, 17 - . 002, -6 i 0
engagerrg%??%?ﬁgﬁtst ej(')rl}sg(]a'-rﬁgrzmy e%s%l g)rrlvﬁ tﬁ%rrléwétu%{aﬁpé?n gf%%béir%q%%tt he ASF
LoLh the Gons! Hiah0rAS 36! {06! Bhakiye o he Puslhi SYBELAR Iveplisher | N

substantia ?y verti irection and the printer 101 1's withdrawn in

subst ant il bypber izoatBhrdid 6661 08r BY pushdng thipushil evey 40 in
substantially vertical direction, a force in vertical direction acts on the
ASF 1. ThitethaegesVen when the printer 101 is pushed out in substantially
hori zontal direction, the ASF 1 will never be displaced in horizontal
direction. On tlre oheeshnuwi, enboddmart prvhiesy e bripdshedlodt disn
substantially horizontal direction, it will never noves back toward

i nst al | i nig dftr EONIBHE BT il vl hefgio dehenASE did ukRei RamathdPak® is not
d. (A t Rel ati. hi f Installat] d Rel i ng. of A d
Srinter St oooabl VR 1o CrBslaladr , EtRi R o R taeagn OF "
(o | f ot I , 43b, th
ar [ angeTaLe! BRUALTSALD U [DGPHEL ey 09, e eopHRRcdn Aob (he
L7. On the: PLREL JRJE B cinbaredAre Safipl iR lak @D R 4 EWa0l1 ¢ he

printer 101. The positioning bosses 39d and 39e of the printer 101 and the
hooks 16 padalledr ecor evictebttRethe Vit nibyoefkitgg hoe€ndheordheas R2OJ he

width direction of the printer 101. The ASF connector 44 is arranged

between is caused at any position while the sheet 200 is present
over both of the ASF 1 and the printer 101 for
transferring the sheet 200 from the ASF 1 to the printer
101, it becomes necessary to separate the printer 101
from ASF 1. Orienting the paper path in substantially
parallel to the connecting direction permits separation
of the printer 101 and the ASF 1 in the case set forth
above. Assuming that the paper path and the connecting

direction of the connectors intersect perpendicularly

relative to each other, since it becomes necessary to



- 9 0 C 12002 - 62 the positioning bosses 39e and 39d, and is positioned
relatively near to the boss 39e. The push | ever 40 and the pop-up_gﬁﬁ ﬁ@ﬁ
arranged at a position away fromthe ASF connector 44 as viewed fr J
positioning boss 39d. In such construction, when the printer 101 is

wi thdrawn fromthe ASF 101, the push lgver 40 is pushed in the direction of
arrow 40A. Therefore, the hooks 16 and 17 are released fromthe engagi ng
hol es 103y and 103z of the printer 101, and the pushing portion 40b of the

push | eveepdl-dise abuld ek DRt ert @ Primt ehel@bnsecthaly tdierdetiioer dO1 is
pushed out. By this, releasing of connection between the connectors 44 and

117, andthel easimgcebrengagenegrt rietswsaryhe dhaonkselGlandsideand dtheihook
engagi ng hol es 103y and 103z can be achi eved. The pop-ups 43a and 43b are
auxi | i ar gheertier ckoeseediicragtpyushiay §or Certth beoepestsidoby chaigrish | ever
40 by the user, and are biased in a direction for pushing out the printer
101 by araptcustewa feltdm | ghessber . In rMOKEs WESHSE r a8sicon, t oRUPFsHI€g out

of the printer 101, the printer. 101 is pushed out w.th sliding on the
printer SERFLR @& tihen sisgehi 2P G atv@rﬁgr@ﬁé%swFbﬁmngtfb%s%@a@@&%d 39e

t t hol 8 t b 39d
'S brovi 6 SHEHTORE priUERSFORT dhdehe ChommAr F g e § §uP SF SHE eC0The
t hol e, 118b th th { b ded
W Th thotBm MErETBE, dnd PeCPBimd THoEoan 1 ongared o es the §0'c"]
2002 - B 01
to be mﬁgﬁaTamn fpgéstﬁe S&h%pMA ta%ﬁ%bl I%g%%érgﬁgﬁ%ggtﬁ g%gg IS
pi vot, apRes téﬂaalthre‘3|%ﬁﬂ@%@ﬁ@%%@@t&% PEENtak nRadebhe AaSEel s

shown in Flg 21. However, in the condition shown in Fig. 21, biting is

caused bgweaiuib8eapasidl o pardste B9€ caré dheophsir,i qm@gpba_lrﬂ;elxwa SO
that it is nade to be inpossible to nove the printer 101 only by the

pushi ng fLloricendyomottee jropaupdi4I=ct {ont berotitet ihgnd;i tirdnawhé userthe
attenpts to forcedly withdraw the printer 101 fromthe ASF 1, the

posi t | onshpatns2a089ati stllef ocentr zenicer oifeml apkang wk Hehehsheet .
construction, before pushing out the prlnter 101 by the push | ever 40 and

t he pop- m&aﬁﬁmeﬂﬁeaﬁuﬁ@?n@%&%ﬁﬁ@%ﬁeb@hM?%P@hénﬁbQﬂ|%%?n§h&%% 39d and
th hole 118 f th hifted
1 the” PSRRI Mg U r SLEPOE ofr CRECE B one APSRM 409 BPE he' pushi ng
force fr%@§f§i3§06§)€§g sBL N g b%ﬁ%ﬂlﬂ“% e%pﬁé?éﬁ@éthg r@ boss and

t he posi tioni ng I"e" can~be 'suctess preven
arr angengpk,d.£l 8k eRshkdgshown in Fig. 19 by a pushing force fron1the

pop-up 43a, a necessary force F1 for pushing out the printer 101 with
t aki ng t HeqoseéthomgREDes eI abn t Wedphy ditecexpressessheefal | ow

Next, explanation will be given with respect to a
reference position in the width direction of the sheet
in the paper path as set forth above.

At first, explanation will be given for a
reference in the width direction of the sheet in the
printer 101.

As shown in Figs. 5 and 6, one end of the paper
feeder tray 116 pivotably supported on a predetermined
position of the printer 101. Upon using the printer 101

as sole unit, the paper feeder tray 116 stabilizes



-9 0CT2002 -4 F1 > (X1/X2) X P1 + P2 wherein F1 is a pushing out force
to be exerted on the printer 101 by the pop-up 43a, Pl is a force reguired
for disconnection of the connectors, P2 is a friction force betweéd [ﬁﬁeﬂ}ﬂ?
printer 101 and the printer sliding surface 45b, X1 is a distance fromthe
positioning boss 39e as the pivot to the-connector 44, and X2 is a distance
fromthe positioning boss 39e as the pivot to the pop-up 43a. As can be
clear fromthe foregoi ng expression, at greater distance between the pop-up
43a and theedShccanmechol ofd,o havkky stadetsnbhl Randal ueWhén( XHeXpapehe
pushi ng out force F1 fromthe pop-up 43a can be set smaller. The pushing
out forcef&&deromrdng pdp- us 43haaetss ias @peracbirail f boveagpahdwst aldl at i on
of the printer 101 into the ASF 1. Tn general, considering that the force
requi r ed Fog .witt,hdr anafeskernconngetide ilsl Ga tprovigied twertalcgd lyf aX1/ X2) of
| ess than or equal to 0.5 is proper. Furthernore, the height of the claw
portion 1g@eofnched hobke( DagiRr sfeeper7 txagel 160 HROPOHMEE -t hai€he hei ght
of the claw portion of the hook _( 16._ Accordin L m ng where

the hook $heef %Q)%)l§61P§er%‘?%@slégf%irﬁ%%erﬁggﬁ%@%ggg‘l&%%%e{§®3y of the
2002 <65 SPAEf 1 PRV e FERCR P B e HoGRZSHGSg N FBPe PIGHE By this.
bivot by CRESRIEHTAGOFor e abenb” ol b aBe Ree IR R e s e, 000"
engagi NG MOTSC1000 18 1 Blodect.® C that Tuvauent o1 148 Dot 11 on g B

39d and theqpoUddOnbBRg the)ie dA8ananaihd&@m gach INMEr the disropaaeld ng
direction of the connectors 44 and 117. Thereafter, after releasing

engagenengubdeneens Ahepbedk {deihgsicte)tHé shdethe Moknergrgiwidbbl e 103y
of the printer 101, the printer 101 is pushed out by the push |ever 40 and
t he pop- ugi#&tiasn shewn ben gegfozhedis alneshkt shown eoddidiroanther e

biting between the positioning bosses 39a and 39b and the positioning holes
118a and wighis whe pedmtiesd, 1Phe mimtbarivefenemeer svdd® $Pom the ASF

1. Here, assuning.that the push | ever 40 and the pop.up 43b are, arranged
bot ween tRECHOGSE O EnS Hao <P RG APORE (H ABE £l Ik EFERRCY S0t dBnnoct s on
hol di ng f e het nth onpect or.s. 44 d_117 j.s large,, t he,,connect or 44
may se?vefgtgapi%\tl\gg? Wﬁ?%}i(ﬂfﬁﬁcﬁfn @grgfﬁ rg',h%?Ei %goc‘an Becaused

bet ween t ik Loni t he: RAS LLILQJU I 5g§¥ﬁ' ciycul ar
hol e enga%%ﬁ%ﬁ%?ﬁéﬁePﬁgfkgéﬁ%gége?@ga %@%ﬁ %5ﬁn%%gf§?e§kage O?H%ﬁ%fbitten
boss 39d b$ KAHSeshedRUD00 henPusle heMeEh481i2Re theh PEBYWEHESP RLen equired

to be arranged at a
the reference :guide 1ll6a. It should be preferable to
provide a length of the reference guides for positioning
the sheet 200 in the width direction, as long as
possible in the transporting direction of the sheet 200
in view of stabilization of the sheet 200. Positioning
of the sheet 200 in the width direction can be
stabilized by using the reference guide 1ll6a provided in
the paper feeder tray 116, and thus skewing of the sheet
200 can be prevented. It is also possible to guide the

sheet 200 only by the reference guide 116a providing in

the movable paper feeder tray 116 with neglecting the



- 9 0 C 1200 -66 position away fromthe ASF connector 44 as viewed fromthe
positioning boss 39d as the pivot of the printer 101. (Control Portion

Fig. 24 is a block diagramof a main body control portion 202 of tHelCT 200z
printer 101 and a control portion 201 of an external ASF 1. The mai n body
control portion 202 for controlling thgyprinter 101 is arranged on a main
body substrate 123 shown in Fig. 4, and has a m croconputer, in which CPU
203, ROM 204 and RAM 205 are connected by a bus. Wen the printer 101

per f or 5§ St bAGe (e d@i pibody cORkr gl ipardi 0np202 perfornms the fol | owing
function according to a main body control programstored in ROM 204. At
first, when a pamtingelaelleyr ik2luleramnbmgaatnaiolsibanpediiage s driven
via a notor driver 208, printing is performed for one |1 ne on the sheet by
driving dsrduitegdiesti ddd trumnt edpampatted ngprehddie carpapgs: fdedphnignti ng
head 115 is driven via a head driver 210. Thereafter, a paper feeder notor
120 i s ddpemninga fammanudli wape’0fbeding nand pegexofieedimpprti on 202
so that the sheet is fed for a predeterm ned anount. Subsequently, the
carri age apring2 ¥k e hemgtilte i pgpRsad eeblagebyr itke A8Fperddm printing
for one line. Then, by repeating printing and, sheet, feeding, prinpting for

t he sheetrer%p%ﬁw@cléa.mﬂ@pﬁacg%%cé r@tide7 dehoresw r@efp coHRbEEST -

9 OC 1 2002 -67 i ch f t | 1 tputti i nst ti
i gnal | {EBIRERY 2GR ERE it HoRy BB 1T CRBF ARG, AnSe R CEOTBPR.

inputting an external re nse signal jto, CPU-203. Therefore,- the. connector
117 serv%sa%%ratf@%ﬂﬁ céglg&%rb%rgnf S}atﬁedicﬁacEﬁgﬁael Eé nifcea (i?%)?ig The
connector&§%éiﬁ§% al so perform power supply to external unit. The reference
nuneral 1 endteés a paper end sensor incorporated within a printer nmain

body. The paperrfdide 86P&0" Wiasn aRHAPCAkt W 1N Of s 21 FRENAN &8/ 15w tch.
When the sheet 200 Iis inserted into the printer main body, an output

vol t age afh&éhgpspaper €hd seferedO8 tidt t5lfroms LW eefdrdéndet @orH G
condition. On the other hand, the reference nuneral 113 denotes a di scharge
paper sersove Bheiaty wennmaaudlinpaper tieedingapers end bensmedO8vewhen a
resi dual sheet is present within the main bod% of the printer after image
printingupeB sutmmavbrt pgoef faeddingt Ay gehpapET sknsoHOWE @B ofds

"H GH' conditiqn., The output voltages. of the, paper, end sensor 1p8 and the
di schar ge'e® péb%%lﬁgk%rtﬁlgec‘%?ﬁ %ﬁgnﬁ'ﬁ‘ﬁ% e‘ﬁlgﬁ @_3@%@9 §§k? t%%g%ut put
tvﬁ'et 2gﬁng%c}%$e? 3 o o f "G S URP s HO8 L AN SHE O M1 Pl 8 F IR L RY R VI @

1 along the reference guide 1ll6a. The reason is that,
for making the ASF 1 to perform operation the same as
the operation that the user places the side edge of the
sheet along the reference guide 1ll6a with adjusting by
hand, it becomes necessary to completely match the sheet
references of the printer 101 and the ASF 1. The sheet
reference of the ASF 1 is an ASF sheet reference 26a
(see Fig. 25) provided on the pressure plate 26. By
placing the side edge of the sheet along the ASF sheet
reference 26a, the sheet is fed in a condition where the
sheet is positioned at the predetermined position.

However, the position of the ASF sheet reference 26a and



The ASF control portion 201 controlling the external ASF 1 has a

m croconputer, in which CPU 213, ROM 214 and RAM 215 are connectq% @ﬁlﬂ
bus. CPU 213 drives a paper feeder notor 27 via a notor driver 21 P
basis of an ASF control programstored in ROM 214. - 9 0 C 12002 -68 The
reference nuneral 44 denotes the ASF cgpnector which receives a signal from
external unit, such as the printer 101 and outputs signal from CPU 213 of
the ASF control portion 201. Thus, the ASF connector 44 serves as a

comuni caghan R { - PEANI | e bi-diffBtdd @fabus eraUN] 6at hekumf CRFBUNI cation
Port Portion) Fig. 35 diagrammatically shows a detail ed construction of the

connect orvdii el tbtephSncd®nhactdle 4bndbeueeingctos thtsand the ASF
connector 44 respective has eight ports 117a to 117h and 44a to 44h. \Wen
the ASF lsubstelratisél giidfsia@hled it matthénpr ititesel0l Fqwrisahdwinggt he
correspondi ng Arabic characters are electrically connected. Ports 44a and
117a fornthi@NDdunee hddls ddbtamdd iFdhmbdimed S\Vinpohenisouraeel i ne for a
signal, ports 44e and 117e forma 24V power source line for driving the
paper feedeguanend. 27 Ifotheseosheethamelferraass tdg4noits matehnsni ssion
port for transmtting a_signal to_the port 117f, the port 44g is a

recept i onl peer ferengeebateansitpralsidenttee rprtiong of Hehpostiesth is a

por receLuing Lhe ouloul, vol Lage of {he paber endsensol, 405 Tiam the por
becores PIRALEy | 8s! SRELAS MM eTadl L 316 S A8 LU FOSEL S0, 0001
12002 - SgnliSicepar o i i Jeaangtng Mclan sy ) Flo, 20 1
install edeynthidihherpd M5 488 of the sheet to the sheet
reference 11l6a.
Therefore, when the reference guide 1ll6a is
provided only at relatively upstream side in the paper
feeding direction of the manual feeding portion in the
printer 101, namely, when the reference in the width
direction of the sheet is determined only by the
reference guide 1ll1l6a which appears when the paper feeder
tray 116 is opened and no member for restricting the
position in the width direction of the sheet at the
position on the downstream side in the paper feeding
direction as shown in Fig. 6, the paper path is set so
that the sheet will pass the upper side of the reference
guide 116a when the printer 101l is installed within the
ASF 1. By this, only positioning of the sheet effected
by the sheet reference 26a of the ASF 1 becomes

effective, and thus interference with the sheet

reference of the printer 101 can be avoided.



The reference nuneral 19 denotes the paper feeder roller for feeding the
sheet 200. On the paper feeder roller 19, the paper feeding rubber 23 is
fitted. Wen the paper feeder roller 19 is rotated, the sheet 200 §9(CT 7007
transported by a friction force of the paper feeding rubber 23. The
reference nuneral 26 denotes the pressyge plate, on which the sheets 200 is
stacked. Both ends on the upstreamside in the sheet transporting direction
of the pressure plate 26 are pivoted on the ASF chassis 11. The pressure

plate 26 1s bi agedch adlideghioncal dile panefcdeedhag nupher 23 by the

pressure plate spring 13. Tn the initia ate, a camportion 19c provided

on both ends3ot itdie pRRee fraedepapeld eed@eand {he LaM par lduh2§aqRr ovi ded

on both ends of the pressure plate 26 are contacted, so that the paper

feedi ng rqhbeh 3% andgt hg pressele plmte 26ndhe isapasat pdnedly hapereach
other for permt snooth setting of the sheets 200. The ridge 36 has an
abutti ng Sewdace 36ehposiirifned offi ahexpapeirofaddear sheaty tiladmisporting
direction. The sheet 200 is set with abutting the tip end onto the abutting
surface PaidOng hehabsttdaly sacbaes 3FaAHshanitdgel khekbrizastaheet On
separating nenber is provided. The ridge sheet 37 is a sheet forned of an

- 9 0 C Theoetélent hankbdyin stbe aerelipt heni whidgnen the pPasnteéuntsi on for

separating the_sheets 200 one by one _using elastic force caused upon
def | ecti oS AR 1RANEB BérSwRE t he &hﬁtmﬁﬁagiﬁERQPQEaf@%ﬂQ%etE§My end

e ne e el RGP GRS L B SRR 08 R Gl s 20
orel et R0 R STSROLL 10 AUBUBL ol Jhe sheck 200 whewhe papecf ceder
Printing {Mpehanism @'ﬁ? r %(%’Eﬁ”ﬁte' il LiBeOivenchaE add2nsRany Qgi .

mechani smporti on an printirng mechani smportion of the“printer

Fig. 25. Jhgerelmigngagnumergl + h@9 adanof esaan d sgabbek oforrd¢809R%Id i Ng
t he sheet 0. The LF roller 109 fornms a coat |ayer of a material having

high fricthenpegsdfi €eesdar stiehyad 1§ gpivoe eelownwartng swface of a
nmetal pipe. The LF roller 109 is rotatingly driven by a paper feeder notor
120 showrefieBienc@bgarnded raaseptadlie sbeeti20B &y fsi fpimmed he bfimst 200
Ir]COOpméﬁéogrinter 101 is pushed into the ASF 1, the reference
guide 1ll6a is pivoted downwardly as guided by a
reference guide guiding portion 36c forming the
reference guide receptacle portion 36b and thus received
within the reference guide receptacle portion 36b. As a
result, necessary shift amount for avoiding interference
between the reference guide 1l16a and the paper path,
namely shifting amount of the paper path of the ASF 1
relative to the paper path upon manual feeding can be
made small to prevent problems, such as back tension on
the sheet or the like, due to non-smooth paper path.
Furthermore, in the paper feeder tray 116 on the

printer 101 side, a right end guide 122 guiding the side

edge portion of the sheet on the opposite side of



with the pinch roller 110. The reference nunmeral 115 denotes the printing
head for printing an i mage on the sheet 200 transported by the LF roller
109, which printing head 115 is nmounted on the not shown carriage-g ({7 7007
reciprocally novable in the longitudinal direction of the LF roller 109.
The printing head 115 is reciprocally.gpvable in a paper width direction (a
- 90CT 2002 -71 direction fromsurface to back in the sheet surface of
the drawing in Fig. 25), together with the carriage driven by the carriage
nmotor 12lréfefiethc@5sidleg sipurpaddidied t hespapewrdi SehRigi.ng r ol Tewe 112 are
| ocated on the downstream side of the LF roller 109 and the printing head
115 i n t heigheeterid agapdd i IQR di sestliidabIepsmviddd and the wpadeh

di scharging roller 112 formroller pairs of two sets for transporting the
sheet 200dcoveptdiced ©faghersne¢ehgfothegpagenaditdvhas yfrg adgé eportd drs
coupled with the LF_ roller 109 via a not shown drive transm ssion nenber.
The paperodi s&argiitig ppiasite2tor &sporeserienheeid200f thaesbaat .
direction as_the transporting direction by the LF roller 109, with taking
the LF rokl eharsd &b Eg@rif\ﬂi tsenfcguidet he sixetVieuRshdriPHgadi r ect i on,

on the paper path, of.the upstreamside fromthe LF roller 109,.the
paper.egdggéﬁ S:L%Sdi‘%eﬁrto%%%eﬁil éilec h%h%?ﬁerlrha’#&‘? BePRdePEhB 4t s of

h di i ] 112, 112 h hsch 113

br ovl dba. STRECETeHEHY O ariMEos HERRLRE THE dut ber Do SR RFom * Low
i ds se o 108" an , ot aye

her eact oL 0a AP RR Fyais WELkbs EBort: SAEK ar i 55 Choctiinl ARFoft t he

external ¢RE Lilhohews i figs1229 Ak 2gaplie fodser! eedsy 19E0BRA 1S a

st eppi ng not or Ich can e driven for revolution in forward and reverse

di recti ongheThe f&feneecenmder all 6a -ade CEécellled AdiBidenghes an idler
gear which is neshed with a notor gear 27a of the paper feeder notor 27.

The ref ereafermumms: abuidialeneteptan 1ASFpdoublos gefy . haTheg 1 iwhst &gel gear s
29a and 29b having different |arge and snall diameters. The | arge di aneter
gear 29a 9YvigesHeil wishmai@ableetogear 2sbithanrefpeentd arurkeiihizl alenot es
a forward planetary,gear, and is nmeshed with snpl | di anmeter gear 29b of
the ASF dBGBPEtRIHRIDES FarRIe aRo tIRRPASF ® §Eay 2oLl6The reference

naving i TPERGROTar o P ARG THEARA of SAVTI G of BoSHVARA 51 LaGh 33a of
h ' ' I he ASF doubl
goar o8, TREML) Ok BLaderErRitell nhade MY HOTFRrRlud IEutsl IO €

meshed wi LRl he sWRbh@ear, 538 2hJdIt48Y8! $R AU HespL33 to nove around
the reverse sun gear 33. "The reference nuneral 19a denotes a paper feeder

rol l er gear prophded apen axistlaldnthef thike meabetekeadarhinl tave Fs@mpd has
a teeth-less recessed portion 19b. The paper feeder gear 19a is | ocated on

a trace obyosttalngotihem pépenepediiveatd pl postitriogeavcdidamg the reverse
PNty e encd gulde 9n chd ABF s18e” the "oReel® Y Sedrence ba
the side of the main body of the printer is made null
and make only sheet reference on the ASF side effective.
Accordingly, complication of the apparatus for matching
both of the sheet references of the printer and the ASF
and cost-up can be successfully avoided. Then, a
problem to be caused when interference is caused between

the sheet fed from the ASF and the sheet reference on

the side of the main body of the printer, namely skewing



In Fig. 26, when the paper feeder notor 27 is driven to rotate (reverse
drive) in the direction of arrow b, respective gears rotate in theggCT 200

directions of the arrows, respectively. Nanmely, the reverse planetary -'s
0 Cc | zuo2 -73 gear 35 causes orbital nmotion in the clockw se direction
toward the position illustrated by sol4ggl. line fromthe position illustrated

by two-dotted line in Fig. 26, around the snmall dianmeter gear 33 of the
reverse sun gear 33, via the idle gear 28 and the ASF double gear 29, to
mesh wit ot hehpapeledteeddamngliey géarhtOaidy tlge dhethapehdeeder
roller 19 is driven to rotate in the direction of the arrowin the

cl ockwi sdldickthgow { ttee dshestti ooy f oo lfldetiimg ohéosHeee 2beest acked on the
pressure plate 26 to the grinter 101) . The paper feeder roller gear 19a
meshi ng amifevencieng ¥l hbeheuevesssupllahareeydgdar 35 is rel eased from
meshi ng engagenent with the reverse planetary gear 35 when the teeth-I|ess
recessed porti OF 1Ok ethetatkantde tHERRAELORBIHRFARLEFS Heltever se

pl anetary gear 35. Therefore, the paper feeder roller gear 19a is prevented
fron1furﬂm%gho%éﬁ(ﬂ1%@gﬁnﬂﬂﬁﬁtﬁ%1§§pétf %e?amﬁ(ﬁé%#tF§WM4%e%h?n t he

di ion. A ' ire,.the. f I :
or bi a1 Mt GHoPR S A AP oGk LB BFFoM T | OARS 1R oo By
illustrat ' i ifi ' -dotted |
n Fro. SEerh SRR by BRARIEN i BORehd i SR ey ES Mt orey 1 |
d t 4 for: aat atd ; : ; : [
Flo. 27, When: EhS et Poader nar arogy el e kECR Poftas n s ari ve)

in the didlesétortfpis ) owf id a8Peet icve toads Ssake thd abgdekn Oy @@t i on
9 0 C1 2002 -74 of arrows in Fig. 27. Nanely, the forward planetary gear

31 causesmwobdialg ikl ooff tire thefpesnideorgul dest. r at®oe by fowe- daihed |ine
in Fig. 27 to the position illustrated by the solid line in the clockw se
di recti ortlaisundsthe shal shdiatet ef egesrce2 9N ot hehes IABF dbultlhe geain29, via
the idle _gear 28 and the ASF doubl e gear 29, to nesh with the paper feeder
gear 19ab®@jvt Rifs theeopipser cz@dr thel |sdreab refestened pPa dhwekoide

direction as %he direction of arrow (t,he dire tioq¥%§£ f eedi,ng t he Sheet
200 on t pk ?s&&?rﬁ%ﬁesﬁ§t%ﬁtﬁgeéﬁmﬁQQr{ Y) © %aEQFHQiQRﬁ'roIIer
19a neshi rotatiqng w t.h the forwar.d pl anetar ear. 31,is rel eased
rom oo e h AR Pt ik P Sder dry s T S nindte b | Ges
recessed i IS t afseql t Qet L4 op j t e forward
xpé’fékggxfjeg%lﬁ ch@ %tﬁ?%e?f *&%eo‘ifée{elggrarr,oﬁ'f’%{rxé‘% RH

pl anet ary gear : erefore, paper ais prevented

from furthesi egbal ighy evengiien sheipareicd eedebwat@rtBE LS q¥ iyenthe
forward direction. At this tinme, the reverse planetary gear 33 causes

orbital matintitomddietpesi hwnthboledd, tvinedeahicask | ro€errrideg. 187 to the
position shown by the solid line in the counterclockw se direction to stop

by abutt i@t onto thencdSEhewdetsppes. riered orsusia oferepoicd b¢uwren f or

rotation of the paper feeder roller 19. Furthernpre, when the teeth-Iess

recessed et phgetopfed tromapae ASEISNG oFher sast 1vafeFsanes €8 the

Forverd planelany, qear Fhe  MehERRNS 'ALARE O dPone RLE T 2002

reference is greater than or equal to the tolerance in
positioning of the width direction of the sheet between
the printer and the ASF, and is determined in
consideration of the case where skewing of the sheet
occurs. In the shown embodiment, the offset amount t is
approximately 0.6 mm.

In this case, the sheet reference should offset



-75 paper feeder roller 19 neshes with the cam portion 26a of the pressure
plate 26, to be the sane phase as the initial state. Thus, the pressure

plate 26 is placed away fromthe paper feeder rubber 23. AccordingLé, agﬁn
t he paper feeder notor 27 is driven for continuous rotation in the &? )
direction, the pressure plate 26 is hel4gl.in a condition away fromthe paper
feeder rubber 23 by neshing of the paper feeder roller camportion 19c and
the pressure plate camportion 26a, to stop rotation of the paper feeder

roller 1$atwkbe pase upers dsrified it iskate, SHbsequenthyitboth of
the forward planetary gear 33 and the reverse planetary gear 35 idle at the

posi ti onsoEhowe yridmeersobirdl [thaes updr eZforind e stahlkéngn ihethe
condition not transmtting rotation to the paper feeder roller 19. (Paper
Feedi ng @pendiitdorantn®tedtlied) Dpetitd &K Pri GifersiSidbyy Nexint Emgl fnat i on
will be given for operation for feeding, transporting and discharging after
printing Wtet heashees R0 fiprneéd ppom dreufarmnda HeoWSFRrimtengrinter 101
is responsjve to receive a_printing instruction fromthe_external

i nf or mat iWhtBAVE wERNgs tdnpet Ese Nl Y, a¢BOYRTG ntER PoLthhe@ ¥ or ms paper
feeding operation, at first, and then perforns printing.,operation, Fig. 28
is a floWwcharE f & @%Fﬁ%%&?h@op% H%Fﬁﬁgoé?é?%’tgéﬁ?‘of PR BRent er

101. - 9.Q CT 2002 -7G At 1} , in_b I [ 202 of
the’ pri nteHR0FISRCPEE FIL bt T b AL TR Sl FOBEBREICL | o to perform
Lhe _ _ ) L
{ﬁegggptéﬂgf$%%gﬁgéia$§ g%%%hsﬁé Pg&hﬁﬁgﬂﬁgﬁgﬁ:ﬁﬁkgfﬁ?ﬁéﬁghg%ﬁr;ub-rgL?ine
ClL will gogé\%'i%r{‘eﬁs%hﬁ.ﬂ@é&rf@fe tgf%bgat ufg: tNeXdrra8sPRiessy! §advanced

to step en a result of judgnen e sub-routine Cl 1 ndicates

instal | atilga eff Ader ASnolirito dhetpld Hifted Ode FERREOCHES iitSiilvanced to
step S2 since the paper feeding node becones ASF feeding node. At step S2,

t he mai n bhetwemnttlohtpdti ithe 282 lier ansint t £ abhienigt htzat isond colramndin
signal to the ASF 1. Then, process is advanced to step S3. At step S3, a
response thgnaloriditi tani vestatoed dri dthef ABRI.ti alnzaheosHawm t he ASF 1
is waited. In response to the response signal, the process is advanced to
step S4. gnbeddapmemt, t RanEs ntBedPrdsHienl 1 pér avh 2e ASEhshi®%ea paper

Sheet | (pl et RopHr oL Cal el Rnerd FEcs dogRachPTer nf B RILAFPRe) .
Then. ey piocess decadvancer ool S5 Ao 3hel Fontlilied igoesponse
Brocess e S e e er Koo T T he et hbr haa. AR et ne Tl it 2
fromini tdatieent i¥n papeddneadt ngoirs exmiéedoft R Proeens iy asyanead i o
can be made. Other than the method for detecting
electrical connection, it can be performed by means of
an ASF detection switch or so on. By offsetting the
sheet reference between that in the sole unit of the
printer and that in the condition installed in the ASF,
with avoiding interference of the reference guides, the
printing position onto the sheet can be made the same.
Accordingly, in printing both in the sole unit of the

printer and in the condition installed in the ASF, a

problem, such as difference of the printing positions on



9 QCT ZUQZ step S9. At step S9, paper feeding operation is term nated
wth outputting a paper feeding error indicative alarmby the main body
control portion 202. At step S5, when the response signal is recei~v@&gCT ggm
the ASF 1 and the received response signal is a signal indicative of

conpl etion of paper feeding, the procegs.is advanced to step S7. Step is S7
a step for performng so-called positioning top of the sheet 200. At this
step S7, the main body control portion 202 drives the paper feeder notor
120 to rat gdreetheibEadlpepet(8 fwiriahpredetiss ntaedeahoidnweé BR® in the sheet
transporting direction (forward direction) upon printing. Therefore, paper
f eedi ng dpeiferencies akrpheaped.ntTireg predetteron nedaanimt sREdas sk Ly t hat
the tip end portion of. the sheet 200 does not reach to a sheet detectable
range of el @edchattfite papde seivet refeunrncenhshiifiiard pHOUBR Bf t he
sheet 200 is pl aced underneath.the printing head,6115. Accordingly, when the
printer 89QHRe| SMELHINE PHQUHE tRE ERSODDOCING RADHEI Ofn @By to
backwardly feed the sheet 200.taq d the upstream side in the sheet

P F e or EIAE I PGS TRATP YSHE 1ot Pend A%+ ABOUHTor 906 WAl ever
collide onto-the component wi t.hi.n. the ASE .1, sp.that holding or ms-feed of
t he shee Jﬂ%%e¥§n6F%Jﬁ%f%8§ &ﬁ'lﬁﬂno?ﬂeﬁlﬁéﬁﬂ?gaﬁ §F§E?%5, when t he
response Si L t ASE 14 ] nt and the response signa

i ndi cat i v(zf‘%g%%rrkflg@diZQn%Fe?re(??‘iéﬁsh%%%cess is advanced - 9 0 CT 2002 _
~S _ 10 step SRexthenexbhe B foRO@Y 190Mb& O 1 Bk |18 208! QIdF NBLRS HAPer

feeding operation wth Issuing a paper feeding error alarm At step S1,

when t he gresyl sugbdmengnthyy dtheckel- <déte, Cl is that the ASF 1 is not
installed to the printer 101, the process is advanced to step S10 since

paper feeding mpdesherands Figauall freedd ngthed@ S fsederSirageRect i on of
the sheet 200 by the paper end sensor 108 is waited. Wen the user does not
yet insemt tdeeskeast @HOwhtilch paber seppaiedr on0s kb eASHourisectasiee

sheet 200 and the output voltage thereof is maintained at "LOW_condition".
When t he 4dkeranfsdrt soivietafde Fooufntdia heupppiteaviignd t HE18hed 200

abuts to LF roller 109, the oytput voltage of the er end .sensor 1
ocomes FHeHE. PoranaL bl PR hoke shBet 2900 Feclerharcy  mnds Crossts i
advanced S 1, .t i 0 rii 02 drives
t he paper'f}?eee‘égfe‘ ?D%l%?é}fz%&\%%a%hiespgg’g%@ee‘gg?%m %f%??ggr%eéo as to
driven thg dfer gl 408 t¥a Predet eriiedanauet ¢ &0k fphpaed

direction (Totating direction for transporting the sheet 200 1n the sheet

transportimg gheedid oardpedrdtieRel. Thenps efelkerdn tiedtamiat skdwins set
so that the tip end of the sheet 200 falls within the sheet detectable

regi on ofertbeddimecitargédtpapetSBebsas k3 deiy, fidre psdngsthes advanced to
step S12. If the discharged paper sensor 113 detects the sheet 200, - 90
C 12002 portable type printer 101 as desktop type but also for
enabling hand carrying in the condition where the
printer 101 is installed in the ASF 1 for quite compact
in the assembled condition. In order to realize such
use condition, when the ASF feeder tray 2 is in closed
condition, it becomes necessary that the ASF feeder tray
2 is closed along the outer contour of the ASF 1 in the
printer installed condition. Therefore, the ASF feeder

tray 2 is in thin plate form. On the other hand, the

shown embodiment of the ASF feeder tray 2 is in a form



_79_ judgnent is nmade that paper feeding is successful. Then, process is
advanced to step S13. At step S13, the main body control portion 202 drives
t he paper feeder notor 120 via the paper feeder notor driver 206, sg tf%@’
the LF roller 109 is rotated for a predeterm ned anount R5 in the T ¥ /
direction (rotating direction for trangporting the sheet 200 in the
direction opposite to the sheet transporting direction upon printing). The
predeterm ned amount R5 is set for returning the sheet 200 transmitted into
the sheetfaiechabliad apgerak ithe sbheehargeds paper pyanstir 14181t0 48
printing start position,  and is set for the tip end of the sheet 200 wll
never cogB@ph fhomide positiTehbetveen titeehFrhel RgF | H8=degd ttheapi nch
roller 110. On the other hand, at step S12, if the discharged paper sensor
113 does irpthartectatteedheet 200, cdndiexkaorwlwherk tthe sheEt f201é8 not
property gripped between the LF roller 109 and the pinch roller 110 because
abut ment timaye2t dst el dFedoiah isainsafifiigientheoprimtténe £03 end of the
sheet 200 does_not_reach the sheet detectable range of the di scharged paper
sensor linvahled eintEhaspSHh ati ownwenter pEeesterin neldeamneraRing
because oblique abutnment of the sheet ,200 onto the LF roller 108 |s caused,
the mai nPSYdyleBnthiT PRHEROMIEIL Rk PRRAE aLAAN mhubhSp&yetnEe&di ng

isinfailure Then,, th i d . , th
mai 1 bodPbrRRoR RHATEN 208 1% eaEhet SARA . UheRy (e PRForiieanE
120 via th f eed gr 206 hat the LF roller 109
'S i veR Y & Brbderet Rinet ANATIRES i heaF BIeAeH i PEEITSE e
predeter@ﬂ@dﬁg?‘gg@a%& b%s%etﬁ,orﬁﬂé' W9 packelhe sfires gQ 1%@@:8%”9‘1

to the sheet e range of’ the di scharged paper “sensor o that

the tip &édtQ@m&ﬂ@@édzgﬁcﬁﬁrﬂﬁ%hﬁééMm da P g position between the LF
roller 109 and the pinch roller 110. Upon nmanual paper feeding, by making

j udgment whet hen ttieedbsthar dednflapers ssiiswh A3 Kiegecps tbershaat 200 or
not, proper paper feeding can be confirmed. Furthernore, upon failure of
paper feedivglopee Zheet 180@dd imdabdongbtudenpdsidimecthere hhethleeet
200 is not gripped by the LF roller_ 109, so that sheet 200 can be _easily
renoved ASEPelm 8 feabipihs enediapaagli e UpomarmablypRiarcededing,

different. from ASF feedin conponent, _.on_whi ch the paper collides, is not

present. ek efdAe - f of B %&eors WOt EERQGLBENENO LS HF lheaRd 0
caused when the sheet_js tran porteg ackwardly. As %ft forth above, after
the pri ntét’ 1 Tecg:rﬁ)lté}lflgsepﬁeeslp%{%%r f e&‘?‘% Bﬁe?&‘ﬁa& ?(Pnrbf}gh t he control
£l h . . RO . : v he i q
CO(I’)I\tNI‘§)| O%#?gﬁb%{)czggvﬁggs?} ke C:g.{l’:)f:; gg%‘%%?%%ﬁ%ﬁ% %ﬁ%ﬁdg?vgr 208,
so that tdyee Nnehvdl¥Pe Ca00AGEs | fDked Irddiecgaiidsagaamear 121 is noved

In conjunction therewith, the printing head 115
(hereinafter also referred to as "resistance of the
tab") when the envelope 200a is fed. By this, the
envelope 200a may be subject to a force to cause
pivoting in clockwise direction. In the shown
embodiment, in order to prevent pivotal motion of the
envelope 200a in clockwise direction, an ASF feeder tray
side guide portion 2a (hereinafter also referred to as
"side guide portion") is provided on the upstream side

portion of the ASF feeder tray 2 in the sheet feeding

direction. When the envelope 200a is set in the ASF 1



- 9 OC 12002 -81 nounted on the carriage is driven by the head driver 210
to performprinting for one line on the sheet 200. Subsequently, the main
body control portion 202 drives the paper feeder notor 120 via the9fgfqggo;
driver 206 for feeding the sheet 200 in anobunt corresponding to w dth of
the printed one line. Then, one line iggprinted by driving the carriage
notor 121 and the printing head 115. By repeating these operation, printing
on the sheet 200 is conpleted. Once, printing for one sheet 200 is

conpl et ed} ohba tTEIINA0AY  Catiié oF i portt iind@03 fdriheesrélie leind abf eEhE09 in
forward direction by driving the paper feeder notor 120. By this, the paper
di schar gi @gviedlds 202al s rotpdedtionat sabhang nghé heidkeetui2d dat taf t he
printer 101. (Paper Feeding Operation (ASF Side)) Fig. 29 is a flowhart of
mai n contpokvient hEuASEekr. Jdirecteit novemenkonr?2thef clbekA8isa is normal ly
in waiting condition in the condition connected to the printer 101. At step
S37, the domesrdlsngnalnf s ehefpdionattudingd \eaped. f@athii¢eodorithel
portion 201 receives the command signal _fromthe printer 101 through a
serial reeBVMEPorP024g xasFrjanss qfiethrodeld 18 HeFRIcERAt 8Lt Fe

foll ow Q- [ A d di tent _of th d si | .
Narely,  wheR i CORmEREIHAr I G TPESRR ATLE 1011 hn e SO Paper
f eedi [ tion', th --90 7002 -82 | d d

Sub. rout | RERESATORF of IR ASPepSpsie K aRi A0 O6paVaYPono WMo & Ro LebiRnd
ub-rout 78 °C2 LHTFol IV ASP-pafef 18811 g Gpeal Pon® ffen TTie

o1 oess | SUERIanLbl T8 QIR T BUPInE RS EARt 61 IThGT FALL alt 5rag Sherdt on.

When eachyqf, t sHiar i I e SL edlg olihg Prpsesed sip ehubped tipest ep
S37 and aé%en p ac% di(ralﬁ) ﬂ"Fs&f.r\%m%?by st%e. Ogt? t he ot her har%, whe%ldt he

command stgnaedr ouvteRe Prédt ehel @l dadi 88t asmdd Nt puggneft et nlokticidron”,
the process is advanced to step S6, so that the code ID indicative of the
kind of tbecASKHei gildgnsstheéeed 3t thes peiteirere 10f the ttwb sesi al

transm ssion port 44f. Again, the process is returned to step S37 and

pl aced i nexexttaed: by Adttre. thesey timinab- iofiivesce2 cdnresr geanag t@f
above, explanation will be given for the sub-routine C2 controlling the ASF
paper feehsy oler heicome st Smaddt toneayas- MsutRHEoEs le M ELPN| At the
initializing erati will,be explained in.detail, later. Fig. 30 is an
expl anat ofy QFFHSE Palidif OF L PRe SV o PHe 168 ot #6r ﬁiuﬂéi[epa Br “Fedtfihg

control Og%ggiggdintfHaé§ghlreason, in the shown embodiment, the

side guide 2a is provided in a part of the portion of
the ASF feeder tray 2. Namely, the side guide 2a is
opposite to the vicinity of the rear end of the envelope
200a to prevent pivotal motion of the envelope 200a in
the clockwise direction, and the side guide 2a is not
provided over the entire range in the longitudinal
direction of the envelope 200a. Such partly provided
side guide 2a is received in a stepped portion formed
between the ASF upper case 47 and the printer 101 when
the ASF feeder tray 2 is closed. Thus, when the ASF
feeder tray 2 is closed, the side guide 2a does not

cause interference with other portion. Therefore, the



The ASF control portion 201 |oads an optinmal drive table T of the paper
feeder notor 27 corresponding to kind of paper, to CPU213 from ROM 214. The
optimal drive table T is selected on the basis of paper kind inforrga@(ioz;
received with the paper feeding instruction signal fromthe printer 101

The drive table T contains - S 0 C Igfoo2 - 83 information indicative of
a driving speed of the paper feeding notor 27 which is the pul se notor, and
nunber P5 of registration pulse for rotating the paper feeder roller 19.
The numbeisP5e o JEeUitstd @t boR PHISE Facetl,dP AR QPladEh amBWY depending
upon the kind of the paper. A plurality of kinds of drive tables T are
provi ded HependeRa teREN chataet eNdiBt 1 s c0faddiel expeirad sgealbi A Eer

| oading the drive table T, the ASF control portion 201 sefs initial values
of respective parafet esgheef inedd pytheNhEight" of' Rtfiet 8189@" .gw@ldst ep S16.
Each paraneter is stored in RAM 215, in which "INIT" is a flag indicating
whet her tdoertphase2af ndye bet atfifertdivectisonaigt he papenafeedilrgiglot! er 19
isinthe initial position or not, "n" is a rotation nunmber counter

i ndi cat i \gereﬁthnwt%@w o nesgiute paper théederthokkeres® ¢§ tbteated from
initiation of_ paper feeding flow C2, and "Pc" is a pul se nunber counter

i ndi cat i w&r\olapEsnariepulBes any ek Ppest ke paped ckashi ngAnet&@Pdin

reverse direction, Next, the process is advanced to step S17. At step S17,
the ASF &$HiF5PipHEighd ZEE‘edﬁ}Qﬂe%hF hELFERY f Egéinn@%g"&laé? 58 atRBe not or

driver 216 in,the.reverse di tion_fo e pul se. Next rocess Ls
advanced Oot%%eggéfgﬁ?%s%oﬁrﬁet%bet%téagge% V?Eé’pﬁﬁ sjesngﬁﬂé’r”f:% nF& "pc"
by one. r L, i a Yo 9 t . step S19, the
ASF contrI%?e ﬁgg{fgdgécﬁeg%{%%%é%{%o‘g ?o% ‘lf c%grf%%?e@lt%%évg e of the
pul se numhyerncguntgr; "Pc” and an all owabl e pul se nunber Prmax. The allowable
pul se nuitber Pmax iIs nunber of the drive pulse for the paper feeder roller
19. Nanely, byTthe $lapph easbAtmBBtOb27he ASEvefeddeithe hasi s ok the

al | owabl e pul se nunber Prmax, the teeth-Less recessed portion 19b of the
paper roldEfegearvel Fot sppkeacat: imgoppesita bmboiidie sfvehee giiaabdpey gear
35 as set forth above, after initiation of reverse rotation of the paper

f eedi ng ot ot lozkwirmediiarelot iain eini diorici twdionklpapeedingdiafy, the
relationship of Pc < Pmax is_established. Then, the process is advanced to

step S20.enelppg - -S2ilehe AEERIPEVELELIHS tFORC20 L ThekklCkuwdgfent of the
108 withi.n the

t t 1 f th d, i nt 01 vi th
bort 44h SHIEBF 52085 1§ eSSl L aFORE HRATERT S %ol thET pSEES T eeding
ti t d ! i i fe t j 1. ,
ohe out phieVifipsgs Asridhnd BE R CREC R IENGE Ble dife PehORTGROL; Sfli
Ther ef or &1 $HLARN ARASSohS ikelAN e 8eSiEBP-&A¥ion can be prevented.

On the other hand, the side guide 2a is formed

integrally with the ASF feeder tray 2 to permit lowering
of the cost therefor.

It is also possible that, instead of receiving the
side guide 2a within the stepped portion when the ASF
feeder tray 2 is closed, the side guide 2a may be
received in a recessed portion (dented portion)
preliminarily formed in the printer 101 or the ASF 1.
(Installation and Releasing Mechanism of ASF and

Printer)



By repeating the foregoing steps S17 to S20, the reverse planetary gear 35
of Fig. 26 causes orbital notion fromthe position of the tmo-dottig 5?@?
to the position of the solid |ine, so that the reverse planetary g ¢
meshed with the paper feeder roller gear 19a. Then, the paper feeder roller
19 starts rotation. By the paper feedeg roller 19 starts rotation - 90C
T 2002 -ss fromthe initial position, the camportion 19c of the paper
feeder roller 19 is released fromneshing with the cam portion 26a of the
pressure platerdG, Ther ekore, péheppressiy evypbat e 2bvlsgr arsethdymehe
pressure plate spring 13 so that the sheets 200 stacked on the pressure

pl ate 26 off opresseddocibecphperthepding ambbest23d.ldmiohi andne, tip end
portion of the sheet, which is set with abutting the tip end onto the

abut ti ng ralrdmséngdoamadhahe sm dge 8B ASFalko rAilsed tHigonfactisviah the
vicinity of the center portion of the ridge sheet 37. By further repeating
the forefSiTRPECEPYSITIEY SIMWinG papendeiednr of Ikarts pssagbreadoy
continuous rotation in the reverse direction, so.,that the feeding of_ the

sheet 20031 sPAANEEDHyLRELE At 1 8Rcanst Hhecpapald reralagistbber bhe
Then, only .one shaﬁf 200 is separated fromthe sheets stacked therebel ow by
a reacti FIoF €L ﬁch is generated by deflecting the ridge sheet 37 of the

| i body. h id h i.s .def.l b L d i f th

Shoot' 500 Fhen ! FidIrainest Sheut T BasY A i B HERReE FoR 00 05
e cont evers _

520 ong DeARELhint ISR HidG Se BRbe! KaPhal BSchach! BUAGF) 131 P

drives thg papak bexqc&%n%g?tlm 2{ninrbhe Jou way dndidectbenchbehettion

predet erm ned pul Se nu P4. The predéterm ned pul se nunber P4 is

suffici etdetpuess mMHBesstokdriettog Uhe papehef egglerirghlethld to the
initial " 9 0CT 200Z -86 position by the forward planetary gear 31.

Nanel y, kyorexectibimndllheost ehS2drinterpdE! . f eNdaelw) | én thea ot at es j ust
one turn fromthe initial position. Therefore, the teeth-lee recessed
portion X8psbtiomdngapeasteddtr F@Pl Posgdarondag PF3esd3Pd eppdsdPeon to
the forward planetary_gear 31 to rel egse neshing .therebetween, so that the
paper fedde® PBEPVECEd. | sWhesppee ReLntahel Blodessimgtad 1ed) aveetieo step

count or 148 LouitbAapaBy St JRERECHEHBEEE T BRSaREed (o ot ep S26.
AL LIS UdBnsBUAS g4 b, WiFe BRRSE Uk 10141 ¥hd SLERSHL AP bl o
39d is engaged with a positioning hole 118a provided in
a substrate holder 118 of the printer 101, and the
positioning boss 39e is engaged with a positioning
elongated hole 118b. Accordingly, connection between
the connectors 44 and 117 is performed after positioning
to prevent phase shift therebetween and damaging of the
connectors 44 and 117 due to phase shift. By engagement
between the bosses 39d, 39%e and the holes 118a, 118D,
positioning between the ASF 1 and the printer 101 in x
and z directions is performed. Therefore, positioning

of paper path between the printer 101 and the ASF 1 can

be done simultaneously.



The ASF control portion 201 repeatedly executes steps S17 to S20, again.
Then, the paper feeder roller 19 initiates rotation for the second 9 0Eh0p
transport the sheet 200. Wien the tip end portion of the sheet 200 reaches
t he paper end sensor 108 within the printer 101, the output voltage of the
paper end sensor 108 turns into "H GH'sdevel, so that the process is
advanced fromstep S20 to step S21. At step S21, the ASF control portion
201 conpares a value (Pc + P5) with the all owabl e pul se nunber Pnax. The
val ue (Pc + P5In sclder Aged by addomglehe:mupbed tRrowfthel gasidoer 101
registration in the | oaded drive table T to the value of the pul se nunber
count Pc.in fyadieleattiooshpf ter HPStal lptexons estaldk shédf tevsedahei 6t he
paper feeder notor 27 - 90 C12002 s~ is further driven for revol ution
in the magriltadbook Porpghsesidel hé7r e serdivided on, Onr ahenisthen of the
driving force will never been interrupted in the md-way revolution of the
paper feddrd ity thinstikes «versbediese i b83 PHertdtorerimtar PEOL p5 <
Pmax is established,, the process is advanced to step S22 to drive {he paper
foeder mtRR K 290G HRT r BRdES B F¥et 3&23.2 ViHR#ape Y pBl Shprgepactive

bl i shed i h . feed 27 1s.f h L i
coLabl | St oSHm ! Y e Bagen ecerARIOR A s hyne frixen in
19b of t f | | i I i iyt
190 of o, bepgs et ol ks O6eT 130 ) 30630 T oBERei S, ophAc.

paper fe rolls ok a r r LR C + X, the
process ?gﬁ% Vg%&gﬁ”%052?5§ gg§§p£§029§%9§§ﬁ,tpﬁeéggﬁgi gggd§$E#§?§?a27 i's
agai n drigeshf ehe QUKL eoird i hdenbaiespry thyr geld o i #r pruRiiele@f 1AUl Ses
of P4. Therefore, the paper feeder roller 19 is returned to the initial

posi ti on.tHéepriaft et ep025.tPopésfsem s Dtisnd iy isf sehet @it egnd
thereafter, the process is advanced to step S26. Normally, while rotating
for the setbniint yr difethe paper feeder roller 19, the sheet 200 is
detected by the paper_end sensor 108, so that the process is returned to
step S17 at thRemovirAag h=the nrimfertifilndramethat pHF ol t8ge of the
paper end sepsor 108 has al ready been. "

HI ' state, and -9 0CT 2002

_g8_ the sE8VR eEon rk rL?W%b%?s? ?epafarikﬁﬁgtéql%ﬁtEpethe
Pg. i . i S

S8, S10. B hRETSAT AR A 0f e, NEHELY po et ORE SRl T o 0eq

the processg bﬁ?ﬁ%‘éﬁgﬁz‘?dt}fé ?:?Peg'g.zuons'[ogq %gobvs 4dq¥, SLAR fthJo]@SSﬁQ'f'tSh'

ng
regi stration. contr portion 2 Ives the paper teeder notor 27
in the rw@faévdqeccaﬁasm@lmgoko(trh@rwléfda?mtlef S5t i Bokdtd | Daded drive
table T, to drive the paper feeder roller 19 for rotation. At this tine,
the tip entleofethmachedt i200che flriceridredodi vrinow h40Ar ittt erell@3dskr om t he
position detected by the paper end sensor 108. Therefore, the tip end of
t he sheeterzgdgstepst abubtm rthenhookhengas pogt hod eef 108y ketdwekd3zhef
resting LF roller 109 and the pinch_roller 110. However, the rear portion
of the sHdee PyantehudRdd f oFRERd BY MRapaped RREWPsod3s and 43b

et Sor RS £A0<Be VLo B0 ) 300, SePREE Bshdel e
is pushed in the direction of arrow 43A(y) to release
connection between the connectors 44 and 117. The pop-
ups 43a and 43b are biased in the direction of arrow
43A(y) by a not shown elastic member and are slidable in
y-direction. Bilasing force of the pop-ups 43a and 43b
acts as reaction force upon installation of the printer

101 into the ASF 1. 2Accordingly, i1f the biasing force



Next, the process is advanced to step S23. Then, the ASF control portion
201 conpl etes operation with transmtting a signal indicative of conpletion
of paper feeding to the printer 101 via the serial transm ssion poégoﬁﬁ @
Fig. 35. Wen the sheet 200 is not stacked on the pressure plate 2 é
out put voltage of the paper end sensars3108 9 0CT 2002 89 wll never
becone "HI GH' state even when the paper feeding roller 19 is driven to
rotate. In this case, the ASF control portion 201 repeats a | oop consi sted

of steps oIl 7th8lBorShdps S8 zanthd heBbS1E ftc@ssektni ntheperirfeti mes, and
then repeats operation of S19, S24, S25, S26 and then S17 twice. In the
third ti mesy afiothédd ghesheentiimonedthpeddd dn ©b sheys S18ta%24t 520, oF26
and then S17, the rotation nunber counter n =3 is established at step S26,
then, théehe opesatier atllanbetamest eppd2ailfle st efls27e foper, attilom i s
conpleted with transmtting a paper feeding error signal to the printer
101. (O hsragpegatiorce PEPnts eskdstedSPrsitded ) PPbg ursl #3aamrakptabat ory
illustration of a subroutine _C3 controlllng |n|t|aI|2|ng operation of the
ASF 1. THé A%etc@mmpﬁéattﬁéw 2010 §hee 3orRM Ve tha &t N nfABFal} ZBdon

command si gn fromt rinter, 101, and. advance the roc s to st S28.
A Stop S PReTATA BF e TPAGSiNR FOEGS cHeekbd A RELAPLG o NP

i ndi cati whet her,_ t he ase .of the r feeder roIIer 19 in rotating
directioﬁﬁri:Pﬁﬁﬂﬁ§¥n%pﬁalrﬂﬁ%l?FSnB%?e If TNIT - 1, it represents

(ra the paper sesdororal wedfiialosed inindsiprabamiion L
P hen ope STAECRRR0TRY Chhel P BT8ecoheld YirEhtbed ditad NEnRN WE LG AGL, and
force to the pop-ups 43a and 43b, it becomes impossible
to release connection between the connectors 44 and 117
only by the pop-ups 43a and 43b. Therefore, in the
shown construction, by pushing the push lever 40 in the
direction of arrow 40A, a portion 40b of the push lever
40 projects in the direction of arrow y. Accordingly,
by projecting the portion 40b of the push lever 40 to
push a portion 102b of the printer 101 in the direction
of arrow y, the connectors 44 and 117 are disconnected.
Accordingly, the user may easily withdraw the printer
101 from the ASF 1 in the direction of arrow y in the
condition where engagement of the printer 101 and the
ASF 1 in y direction and connection between the
connectors 44 and 117 are released.
Figs. 13 to 18 are sections for explaining greater
detail of the installation and releasing mechanism of

the ASF 1 and the printer 101, set forth above.

Fig. 13 is a section showing arrangement of



termnated. On the other hand, if INIT - 0, the process is advanced to step
S29 to drive the paper feeder roller notor 27 in the forward direction_for
a magni tude corresponding to a predeternined pul se nunber PO. The -9 0CT 2002
predet erm ned pul se nunber POis set in a value to sufficiently rotate the
teeth-1ess recessed portion 19b of thespaper feeder roller gear 19a in
opposition to the forward planetary gear 31, nanely to rotate the paper
feeder roller 19 to the initial position, fromany angular position of the
paper feedefipdBbalt L 7asA6eaddlwithy iexeesl 188 isherid Ir cllkey PRRgr offeeder
roller 19 is rotated to return to the initial position. Then, the pressure
pl ate 26 tangl phenganperldeedionqindibbebn?I las eapFaded amayrigamienchtheher to
permt snmooth setting of the sheet 200. Subsequently, the process is
advancedphuslst 2pva30 40 set dwentfédgobNAl letefoshati c4Ri fig x¢dvat tohe paper
feeder roller 19 is in the initial position. Thereafter, at step S31, the
initializdte opoedrplating Sagwl3 9 s foramsovemnedtt dit heher ditrectltenand t hen
the operation is termnated. Fig. 32 is an explanatory_illustration of the
subrout | REAWE0A WerdpenkiP jarignbat GlypelrPndn @ KR1rastalo®Rdoén t he
outside of the printer 101 via the ports_117f and 1179 show.in Fig. 35 The
mai n bod PRV 60 Cpor t PBn EHE qq’%‘ﬁEnﬁ’@é@hebﬁFW&ejrhcfd'h%ngoé’é‘nﬁa%‘de ¢fal to

7S 5, SRS Wl B S s 71T Sl
P tql i : ! 17 ,
o e B E50E, AL, et 0081 KBLS NONSD! D SRALALLL dLSopSgFes

is advanced To"s hen’

process gs%cgs%%med &8 SheP otiter | hatlt® ;n%lggtig%mptoéiltiénﬂ‘@ 545 as sehecked

at step S3 e process IS 6°to term nat'e operation

under j udgredinghautPecext eyl Yoy drid N9bci Felralderdi e tife 0bB8s f@nd,
at step S33, when the response signal fromthe external unit is received,

t he procesci aradyansedded .st e SB4dg .Atl 31 eph834,1 itdiendrasn dfalye s 089r=0)|
portion 202 term nates operation after reading a code ID fromthe received
response Xiignahd Tfkccade Ishdwnli bat itwo eflothedkiliched fhe itdseal | ed unit.
(C her Enbodinent) Figs. 33 and 34 are explanatory illustration of the
second e@®yaPRER Of iléWstaation east rbrcpléedmnd vRdengtardingl and

t he exterqﬁl SF 1 which can be detai$%€$%1i stalled in the printer 101. It
shoul d b&@notBE ARRSFFRETIAT i onWL ek f 'ﬁEO{”FPe CQMREFURGE DR having the

Tdent 1 G Ty CPL AT ETePoRde ThRePRY (EoVeh! A0 A | EHCad NPt  on, In
e, 11 erBeoe L ek bl stoug, dletfly W kheeoaier Spcdei ol
at step FhZsh 9dxrT4800AtP2he guide surface 39b.
The hook (left side) 16 is fixed to the hook shaft

18 which 1s rotatably mounted on the ASF chassis 11.

Not shown hook (right side) 17 is also fixed on the hook

shaft 18, similarly. The hook (left side) 16 and the

hook (right side) 17 are cooperated. The hook (left

side) 16 and the push lever 40 are biased toward each

other by a connecting spring 9. The sliding surface 40e

of the push lever 40 and the portion 16b of the hook

(left side) 16 are constantly held in contact. On the

other hand, between the hook (left side) 16 and the ASF



as shown in Fig. 30, the paper feeding conpletion signal is transmtted to
the printer 101 at step S23. However, in this case, since the paper feeder
roller 19 is not returned to the initial position, the paper feed%g Eﬂgh?r
19 may be placed in pressure contact with the sheet 200, |f positi !
operation for positioning top of the sficet or printing operation on the
side of the printer main body is perfornmed only with the LF roller 109, a
back tension due to the paper feeder roller 19 is caused to degrade

preci si opd Het BaNSpErhabkorfiddiessheetd 2H0o s &He isecostpertbdent By
intended to resol ve such problem Nanely, as shown in Fig. 34, the ASF
control pri¢ibnazlhqdfences dihecheotessk s¢epihg It epa S38aaf twsrpevhor m ng
regi stration operation at step S22. The paper feeder notor 27 is driven for
revol uti drfanotheHeorhnaot dilreftt i sndied démanai pudg eoteds fawdh nigheo t he
predet ermi ned pul se nunber P6. The pul se nunber P6 is the pul se nunber for
rot at i ng suref paperof eelder prdiriteer 19 laglitiyg thericnion &4 Sposift itdre loasehe

ot her hand, at the sane tinme of forward driving initiation of the paper
feeder n#ADr 27, a counter for neasuring the elapsed tine from forward
driving initiatiqQqn of the paper, K feeder notor 27 is actuated. Wen the

el apsed tiHesSEe A p PRt hPRe@ It T 288 v he process is advanced to
step S39 to transmt synchronous df.iving request_signal. is C T 2002
T05 transm t (ed 18" (h BT 16 cre Ghecta Hod- Prrd tar 10deriy “a
period t Li y nger. i A0l thedl 0 olL.uti on of
t he pape(r}n$§%ggrdgrr}goé otf‘i’%?%g)lr{s %?t ?%g'%;lolf tgjé%@(%' héég%ag'glr 4%% ]\érltlréol | er
19 by neshi e I Y i the paperifeed rqld er
gear 19a%niﬁg? g}ﬁﬁﬁivﬁgqgﬁégﬂ g? ?ﬁ@fhﬁﬁ?ﬁgggéﬁ%} fggdgpéﬁbtgé'Z%rgt
step S36 4sdeet tSxibakliheBSTaPReA e SREEH AR difie PRREH Y Beekpg 1ubber
23 mounted on the paper féeder roller 19 is slightly higher than a

peri pheralsspeechdtheseeti dhercwdedbl vedl | Bind09ref the paigd er030dfi s
rotated at step S7. At a timng where the process at step S38 is conpl et ed,
t he papertiieeperinmtoet el 019 irpt shewnt byt heeshmenphase as the initial
position. Then, the process is advanced to step S40, At step S40, the ASF
control portioFP@1prénfisrat E8lopsr Ae6Ad aft &he Al E8GHHPRhefpRaEEOWf t he

f eed | | 19 in th ti, di ti is in_the injti
Do 1| b ety AR, SASENR B kb hae s e
mai n bo on 0r4i0 . 0 i r Y nchroni ze
driving %% ues éanéﬁet%§§§%Yf88 %§&%ﬁg igFﬁaﬁarﬁﬁ’po?¥$%n€€81 at step
S39, the pifhady @Q”Erso'fxﬂ%ﬁw!‘gﬁl%é’@v?ﬂcg%% F&?%&ﬁf%ﬁr’é%% S5 of

Fig. 33 to step S7 to start rotati ‘the LF r _ is a
fl owchar ta sugher iZi Dgeds s Fd€d aBRIAtoPNtAE daawrpskerickdloandhidhe ASF 1

in the shown - 90CT 100 -94
hook (left side) 16 contacts with a bottom surface 103w
of the base of the printer 101.

By further pushing the printer 101, the hook (left
side) 16 is pivoted about the hook shaft 18 downwardly
in the direction of arrow 16A, so that the flat surface
16a2 of the claw portion of the hook (left side) 16
contact onto the bottom surface 103w of the base. At
the same time, the push lever 40 linked with the hook
(left side) 16 by the connecting spring 9 is pivoted

downwardly in the direction of arrow 40A. At the pushed



enbodi nent. Upon initiation of paper feeding operation by the printer 101,
at first, the kind judgnent command signal is transmtted to ASF 1 side
(S32). The ASF 1 transmts a signal IDindicative of the own kind code to
the printer 101 side (S37). Next, the printer 101 transmts the -9 0CT 2007
initialization command signal of the Agk 1 to the ASF 1 side (S2). The ASF
1 perfornms initialization operation by rotating the paper feeder roller 19
if not inthe initial state (S29), and transmts the initialization

conpl eti oy 5 908h ©F tthee PHARIed 0108 deneSHd s i Nexiniddebasisriser3 481
transmts the paper feeding conmand signal to the ASF 1 side (S4). The ASF
1 | oads thel opfemalredrg Vectedblie Tereatybd hasidi of ohhevipdpethki nd
information transmtted together with the paper feeding command signal
(S15, nopcdownoning droBé) 1 8&andandethbef persidriorinphe Jpapgateeederl aot or
27 on the basis of the paper feeding operation control flow C2. By this,

t he paperd Feeteeer Hier 19)is sy i Veatt posattiten{sg7petrenutpet A t age of
t he paper end sensor 108 provided on the printer 101 side becones "H GH'
stat e whePnmecsensdrd 1@eddéhectcemaesheat 10D, orhEhe Ml nbrr] Hrdges the
paper feeder roller, 19 for rotational amqunt Rl on the basis of the pulse
nunber P3S5e®S EBPLH RN PES 05 fOPRNEESL Y at i on (S22). After conpl etion

of registering_operation, the ASF 1 drives.the p r feeder roller 19 for
Purther r ot ar B8 it tAy Pisnthen st TR tErodNT fuhtiers to be bl aced
at the say Lt o S j i ti S ] ti with this,
at a ti m%%g?éﬁ gbﬁsa%fqgﬁ)se%d’ ft?}(l%% %%ﬁiéﬁﬁ%\cgb%d%i%gaokﬂ e paper

f eeder ngbpo gﬁﬁq bui Ng fipoyest ssiyghal o1 gyt RS dhed to
the pri m@{ri%%tgﬁg%ﬁ?% G e %?l{:lrﬁier 101 recei ved thce ég’}’nchr _onléfeld
driving regplesE hENAHobkOMldE: ASEAR )T AlatRSathesLitHOIpEEI AP N a
rotational anbunt R3 to performpositioning top of the sheet (S7). As can
be cl ear dgwosihe axplehet hooli aggabeteaimlee 103vheShoma erbattiaent, in
the condition where step S22 is conpleted as shown in Fig. 36, the paper
feeder rdQkr thesttmrals (dedfit oideyt Ab6sliight i fekdy upwerdEyr dirl erth&09
starts rotation., At this tine, the peripheral speed of the paper feeding
rubber 23imvegtigm IQE haghew theh PHe the ilphas angs geatrof oEh&her hepker

109. Accordi n}gl Y., when tﬂe LF roller 1Q7 starts rotati.on, for posjitioning
top of tHRPEHEEL 3at &% PSP SHMcELPhe LfaperT#eRdi Fy FbbRP S¥LGIRGPessure

contact wi th eet 0 S rt .ot at.i at, sl d.ght ) ardier timng,
back ten\glI éo%?' Wloﬁ scﬁ‘e%e?f%%’ %%E@%Snpﬁgt ﬁg}enoﬂ%cggksi(r}céeﬂ?héélégﬁi [;héer al speed
of the plagpag eed b 3 A 0 ¢ ham & h i speed
of the L ro?%er%%lo&g,E%%c%ratlglnfsﬂbgnébﬁe%tt&%g?%ﬁé%l spéeegogg fﬁg%%}é wi ||
not be C%&@fﬁte’r'hqr(ﬁf Of 8, bif §¥l 688 hh ldrREpPPhaldorfeiopesitioning - 9
O CT 2002 96 top of the sheet 200 is stabilized. If t3 is too small,

bef or e t rsnsnil sanEovwdlvhe tdre vhughf Aeeverof4 @ hbspapeapdeated rmud dve27 to
the paper feeder roller 19, the LF roller 109 may start rotation. On the

ot her handiftedt 3ip siextbhssidiegrecbion of mgpdvuddBf tBe phder, flder
roller 19 in advance of (initiation_of rotation,of the LF roller 109 becones
excessi vélSTheFaforeon farsy ddtsoaldatimn shekxingd Af tRRenPdriEe¥o pl ace

is caused. Further, the_ tip end of the sheet 200 becones in non-parallel
posi tion t&1t AEER H:}b%ff*ﬁ:gg Jet ween the LF roller 109 and the pinch roller

110. 10 the shopd eqBogiuRil  nile ORIARL VALURY F1LEe2UANL OB (O 100
and the hook (right side) 17 are fixed on the hook shaft

18, unless these hooks 16 and 17 are engaged with the
corresponding hook fixing holes 103y and 103z of the

printer 101, the push lever 40 will never be lifted up

in the direction of arrow 40B. Accordingly, when one of



On the other hand, when the peripheral speed of the paper feeding rubber 23
set on the paper feeder roller 19 is not so high in conparison wth the
peri pheral speed of the LF roller 109, if slip is caused in the papeig 00
feedi ng rubber 23 due to kind of the sheet 200 or peripheral environ Rl,
back tension can be caused. Converselysyif the peripheral speed of the
paper feeding rubber 23 is excessively high, deformation of the sheet 200
can be caused. In optimal condition, the peripheral speed of the paper
feedi ng rkbaio@Bsatl 65tapd S39 dfs tihet shawaadogdi FBntche Sfhikghes Hbas the
peri pheral speed of the LF roller 109 at step S7 in the extent about 5%to
50% On tis3ywtder 108md,of nthke prhiovmeentodi nefidbr axamples, 0 ¢ r 200z _97_
nane of the signal corresponding to "paper feeding conpletion signal" in
the firstinstboll atnon ekl dnate drhatastheepwinearudddr iseinamalbied
"synchroni zed driving request signal" for difference of neaning of the

oper ati oW1t peapeicde, ta thee 23Hnhl okay dreligedbas Clppplinbeddiag

conpl etion signal” and "synchroni zed driving rgauest signal" wthout

causi ng &|EERGnPEBAdHCDr 8bl &he ReshdilsyiSE tHe papidra: ba88AM4! operation
Do meries. Y EC eS8t ol F YOS AEbL YA (AN ERG P rites ¥8ET m tAB frst
and tho SR SRBoBRAT LSRR Corbin 4 RRuPR 1y SRS g SRRl T 1n
exarp! o o RS Ao Hind | BBt MR CoRL WY Sh Ehe AGF TCr Bkeils,

i ndi cat egdrhe Héabllwa;p@éit&% ARE €RB! Kt PRI bhop e Sebecthd hRodiisve

table T1. In the plain paper, since a resistance force of registering

operati on @tasgen 7524 of1 Fybt 134, hi§hemaldhah hehdr padid seged f sthet at
medi um speed. On the other hand, the plain paper is hardly transported

obl i quel yattatbgnpameitéeedi By thesef edwn idttempimercesmady tto t ake | arge
depression amount onto the LF roller 109, snmall value is set as the

regi st er ifinrpafsy mittedray. the theintiker HihdframerthaeABEpdr, iwmlier mati on,
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hooks 16 and 17 are stopped at the position where force

balance is established. Namely, the hooks 16 and 17 are
stopped at the same height as the rotation center of the
hooks 16 and 17. Therefore, the printer 101 will never
withdrawn from the ASF 1.

(Operation for Withdrawing Printer)

Next, explanation will be given for the case where
the printer 101 is withdrawn from the ASF 1.

When the user want to remove the printer 101 from
the ASF 1, at first, the push portion 40a of the push
lever 40 is pushed by the finger in the direction of
arrow 40A. At this time, the boss 40c of the push lever
40 1s disposed between the guide surfaces 39a and 39b
provided in the positioning base 39. Therefore, the

push lever 40 cannot be pivoted about the lever shaft 42



whi ch the ASF 1 receives, indicates the envel ope, the ASF control portion
201 selects the drive table T3. The envel ope has | arge resistance as being
fed, particularly the resistance during registering operation at sL%ﬁ ﬁ?ﬁ
is significant. Therefore, the driving speed is set at |ower speed t % 02
that for the plain paper, so that stepsg oss of the paper feeding notor 27
upon feeding the envelope is avoided. In the result, greater torque is
provi ded. On the other hand, in conparison with other kind of paper, the
envel ope (Jiasi i g 19SS Pb'x‘ttj)’oﬁ ozhe ol i Aenaadls, SkeVeR@ed! £ bR

m d-way of feeding. Theretore, as the pulse nunber P5 for registration at
step S22.tlee ngdida V@hd€ageedtds, t san that pushhé etvadyt e4 01 ifsorl drerpgldai n
paper is set. By this, depression amobunt of the tip end of the envel ope
onto the iif thel eétidddttan e iarreasddA so Ohathehetherehdrnd, tdénce
envel ope is nore certainly placed on the predeterm ned portion. Wen the
paper ki rthé npusiatlieverndilcatred vhegl dxsyk pabeft shaeleASFléomtmenl portion
201 selects the drive table T4. The.%Fosig paper has |arge resistance
during rdgirked nglopehapkor Inft weikelotl ¢ absepdivgiigd cant BSi@wi ng.
Therefore,,in table T4, the driving speed upon registration is set at |ow

speed, arﬁhj-lfﬁ'étﬂiﬂréeﬂﬁuﬁﬁéP“PE;ﬁ%rab@gitsﬁ}é‘?i BROKs satht 1&mml | value
610 C1° LG ndoiie ut B8 bt CuPd L ithe hoERBoRUt POVEROE 201 B¢l ect o
g st er Ty Bper IO R erer Bt Eha FIRAEERE bR HH PUOPRY |
Bro. ae SHITIBRE SR KB of OphRt o MR RREN- AN B R per

feeder rodhpEal oredBecASk1hwig8rarier of at eHeShdlk apeaysy ygi BN 1tghe
sheet is difficult to deformfor high rigidity, such as postcard, the

fol | owi ngi 9reblieasad . beopaudes. otael yhaidie papefud eedrtacaieg 19 having
hi gh peri pheral speed can push the postcard against friction force of the
LF rol | erpdfBiosp 1h2a vife tie pnindfert He) bosscpudliedt tandgior t ed greater
than or equal to the rotational amount R3 of the LF roller 109. Thus,

di ffi cul t91586HiPDeC EnddEsmerRdoyn téig pepnyPphdperd Pri atichgtIesult. In

order to avoid this, in the table T2,, the pul se nunber P5 for, registration
at step oy %&fﬁﬁog% Qstihr gé-tg'aslgossf\fil é’frﬁ)@aﬁq‘@ulta;'rm?: P5 Pnax -

Pc is set. The pul se nunber P5 .is as_a pa ameté det.er.mi ned by reverse
driving p%?ggeﬁ&?b%l? %Ft‘f“’ﬁgrba%? ?‘?éte”de‘??"%gS&Of? 4r4’3q‘—i‘]’lg?1e til the paper
end sensoQ C t 3_11%% - Byrd hi 4 sWRRNEYLE 1 LRE

sensor lo(goég_tég:tféslet%?sﬁg’et %)E,lggt&'t heIItéx{é@ﬁFi on te??nl%glt’i 8@? | mE?% of
step S22 piekl GeBdaskOltdle Yushenpulse Ewabgﬁsaf T&yerse driyi feeOf the
paper feeder notor 27 becomés Pnax. nanely, the teeth - 90CT 200z -

i 00 | essdieeexsiash poft e otdlR pf thiee gapditieaddrs rplheedass dH8wWnS
certainly driven to rotate to the position in opposition with the reverse
pl anet ar ylge&ig35 Ior diddmyarendnticthelef bhat tduwnmpaasé dm héeweerat i onal
direction of the paper feeder roller 19 after CI%EEI etion_of step S22
becones atP8scOBegtgHist kNG advark®dr ¢l BASEre 3RGt LS JRPKkPoAS Thus,

even if the er feeder roller 19.is rotated at step_.S40, th hase of the
paper fee%l’é?ip I I%‘F§1§?‘€aﬁrder’ﬁ%Fcl}l%} r%]f%raéﬁeﬁ?at$ i ni ﬁ%lﬁﬂgﬁ tion.

Accor di ngl hetmeen e postcard. stacked on. ressure plate 26 d the
paper feeﬁ%ﬂsl‘r%db%%f ségearuess%’gvi Iflgyy er?o%legya%ygﬁxpﬁﬁ eéﬁﬁ éf’%fe‘fl‘?ei” fately
after theclE rqyerad@9d and the paper feeder roller 19 initiate synchronous
driving. us, paper feéder roller 19 may not push the postcard against the
friction force wérihe ild 19! heEshA e CBnbe LU GBu BRIy WiSACENS Papge Ki nd
information, which the ASF 1 receives fromthe printer 7101, indicates the
paper ki ngdogoesp P &er s dt b0 et ddFa 1 fofrdaher d@neh-&d nflors not

desi gnated, the ASF control portion 201 selects the drive table T5. In the
shown enbddismeninechivlhe shtiweehallhe TGonhbetoare 44l ansl d@s17 hat Iof the
drive table T2 are stored. However, in sone condition to be expected,

val ues sastchs wohdltpaper d«ved wikre engagenesithdeewedr nghei hhakse

val ues of the table of other paper kind can be stored to the table T5.



9 0 C 12002 -101 The printer 101 as the printing apparatus may enpl oy
various printing system such as an ink-jet type ejecting an ink or a
thermal transfer type. In case of the ink-jet type, as an energy for
ejecting the ink, an el ectrothermal transducer generating a therﬁﬂﬂ”ﬁﬂﬁmgy
for causing filmboiling in the ink issgprovided. On the other hand, the
printer 101 may be a serial type reciprocally noving the printing head 115
in a direction perpendicularly to the transporting direction of the sheet

200 as thegpahet inp agdi vMe Branthld dgnei sypelkadad t haprdnihRarhead in
the I ength corresponding to the maxi rumw dth of the sheet 200. In case of

the seriaQlypenrdie pei fovieg] headplhz drayhecdeldichodbhy shiowit dA &ig.
carriage which is reciprocally novable in a direction intersecting with the
transportifg diltestéboref, thiee sheetr. may tibet owhéehdeard, thiee gor Estat:
invention is applicable for the printing apparatus, in which the printer
101 and thelA$Edm atkemdSit dd. i nThgraiore | ninhithe asleowheedi ng net hod of

t he sheet 200 for the printer 101 can be sel ectively sw tched between

aut onat i CCPREEX YGRHPRg an et ipgpdruneedpag briridekfeie, 18i aild@dy to
t he case expl ained above, upon manual paper feeding, the sensor_|ocated
downst r eam si d&V¢Rele FdpernPeE@NH: T PBCENGWHI IR hELGri nk{ ngth&ad is used

A o%k? %é*&ﬂ%'f%%a?‘%é?ﬂ%‘?ﬁel"?pf 5o Ae 4 2b025. B5P T tIgRert et ﬁﬁf”t ne.
e pr esentERARTEn TR sl BEbK TR TGO ERTE v, dh ke BB T ous
ebodi menphy andsd A8 theawbe apparantcfeoplche 1pegoistd 1o those

skilled int é art that changes and nodifications may be nade without
departingrénendd® HawaRQILYyNErba Mnadeniaspealsfadndlidb iS£t ke

intention, therefore, in the ‘appended clains to cover all such changes and

modi fi catposs tAsorfibhy Walski B9 he rthearsporet eledtdiel covent icoh. movement
in the direction of the arrow 40A by the guide surface
39b is released. On the other hand, the push lever 40
is in a position where the upper end surface of the hole
portion 40d 1s pushed onto the lever shaft 42 so that
pushing down of the hooks 16 and 17 is restricted. The
sliding surface 40e of the push lever 40 for the hook is
formed into an arc-shaped configuration centered as the
lever shaft 42. Therefore, even if the push lever 40 is
pivoted, the position of the hook (left side) 16 is held
unchanged.

In the condition shown in Fig. 17, when the user

further pushes the pushing portion 40a of the push lever
40 in the direction of arrow 40A, the push lever 40 is
pivoted in the direction of arrow 40D (see Fig. 17)
about the lever shaft 42. Then, with maintaining the

hooks 16 and 17 and the printer 101 in disengaged



-103 WHAT IS CLAIMED I'S: 1. A feeding apparatus which is installed to a
printing apparatus printing an imge on a printing nmedium and can feed said
printing nmediumto said printing apparatus conprising: a comunicati on port
for communicating with said printing apparatus; and control nmeans fd&0CT 2007
executing a process dependi ng upon a cggurand signal received fromsaid
printing apparatus through said conmunication port and transmtting a
response signal depending upon a result of said process to said printing

appar at uscbABAUdbS Al Eheo kT €Akl PdMRTdn 2010A J Eegh89pRRIAI BEVE AT )
claimed in claim1, which conprises a feeding roller for feeding said

printing apdicyndrcsactheprdoritagtapearatiols a0dm Pt ehefl @ridit&i-ng ogai d
feeding roller, said control means perforns a driving control of said notor
on a basisoofclsdi dclhenpanchisegnak pecdie@difir ahesaldrpeicitamg ppatatws and
transmts a result of driving control of said notor to said printing
appar at usBas el pespodsvear ghfl 1s3.rastrdditeg gppachads rast toni wd in
claim?2, wherein said control neans drives said feeding roller by said -
s ocr |abptting the stopper portion 40f onto the stopper
portion 39f of the positioning base 39, as shown in Fig.
18. Here, a pushing amount of the printer 101 by the
push lever 40 set to an amount for releasing engagement
between the hooks 16 and 17 and the printer 101 and
releasing connection between the connectors 44 and 117.
After pushing the printer 101, the user releases a
pushing force to the push portion 40a of the push lever
40. When the pushing force is released, the hook (left
side) 16 is lifted up in the direction of arrow 16B by
the hook spring 3. At the same time, the push lever 40
is also pushed upwardly by the hook (left side) 16, so
that the boss 40c of the push lever 40 is abutted onto
the guide surface 39c¢c of the positioning base 39. Then,
by a tension force of the push lever spring 7, the push
lever 40 is pivoted in the direction of arrow 40E. And,
by abutting the boss 40c of the push lever 40 onto the
guide surface 39a of the positioning base 39, pivotal
motion of the push lever 40 is restricted. Then, by a
spring force of the hook spring 3, the push lever is
lifted upwardly in the direction of arrow 40B. Finally,

as shown in Fig. 15, connection between the connectors

44 and 117 is released. Also, the hooks 16, 17 and the



-104 notor for rotation to feed said printing nediumto said printing
apparatus on the basis of said command signal received from said pﬂrnd@@rmm
apparatus and transmts said response signal indicative of conpletion™
feeding of said printing mediumto said printing apparatus upon conpletion
of feeding of said printing nedium 4,4A feeding apparatus as clained in
claim3, wherein said control neans detects conpletion of feeding of said
printing nmediumto said printing apparatus by reading, through said

conmuni catiigfh e AGSUldrel rdalaedd@nsPpma ér@@éég_@gxe@ﬁi.ectman%ert%?é provi ded
in said printing apparatus, said feeding detection sensor detecting that
said prinideyy maY wadsliediftiainrsai dhkegtt Ngtappadrtat uBrofm. thd gegiFng .
apparatus as clainmed in claim?2, wherein said control neans perforns
initializationIby tlo¢atiomgtsaidtieadiary seot! éortah alpoedet érim nedshosi ti on
by said notor on a basis of an initialization command signal received from
sai d pri dtgver apparst usushed titansuwbssasdiikt dypvess isighatiinsditthonve of
conmpletion of initialization to said printing, apparatus upon _conpletion of
initializaxd obhef pyaint esediOy ¥l VeEhdgawn f eadisvd Hppatatddyas claimed in
claim2, which comprises a plurality of control _ tables for establishing
control %QK%Z@EF@%ﬂéhF€F5ﬁOH-‘ BYoR¥EID-0d 05 hea P T nt YC teths1Bel ect s

one of sai | ural,ity, of cont.rol_. tables corresponding to kind of said
T et o SR e AT et i L LR R i SRR Se et BRI R nd of

o PR ESTHTAL Rare PATL BE Bulh, R
dent |11 gats pcode e sl @ okind 0 sgi ot sl g, cnparals as oo

printing BpRaEALbs, S:h8 hesdingyappanahusy aBeClidigPihdé8dqchal m 1, wherein a
power for controlling and driving said feeding apparatus is supplied from

sai d pri tonpzeppalatdirect ipor t onhittle cavhest ddridh elaecty ited
connection with said printing apparatus. 9. A feeding apparatus as clained
in clai mpgimbereilld said pughed cattodmpeutbptamtiabldi hectizmatal
direction, it will never moves back toward installing
direction by its own weight so that failure in
withdrawal is not caused.
(Arrangement Relationship of Installation and Releasing
of ASF and Printer and so on)

Fig. 19 is an explanatory illustration showing
arrangement relationship of the push lever 40, the pop-
ups 43a, 43b, the positioning boss 39d, 39e, the hook
(left side) 16, the hook (right side) 17. On the other
hand, Figs. 20 to 23 are simplified top plan view of the
printer 101.

The positioning bosses 39d and 39e of the printer
101 and the hooks 16 and 17 are provided in the vicinity

of both end portions in the width direction of the

printer 101. The ASF connector 44 is arranged between



comuni cation with said printing apparatus installed to said feeding
apparatus. 10. A printing apparatus installed to a feeding apparat.y, ﬁp?
printing an inmage on a printing medium conprising: a conmuni cation %8 @ér
conmuni cating with said - 90CT 2002 -106 feeding apparatus; and
control neans for transmtting a commagp. signal to said feeding apparatus
t hrough said comruni cation port, for receiving a response signal responsive
to said conmand signal fromsaid feeding apparatus through said
communi cathenpperitt i emiinfolbqres € or BOrg anuht 3 8, depehdi sgpopdrt Sahddr esponse
signal. 11. A printing apparatus as clainmed in claim 10, which conprises: a
t r anspor ti@batamesry foeatr asponei hgssaiiPe. The push lever 40 and

the pop-up 43b are arranged at a position away from the

ASF connector 44 as viewed from the positioning boss

39d. In such construction, when the printer 101 is

withdrawn from the ASF 101, the push lever 40 is pushed

in the direction of arrow 40A. Therefore, the hooks 16

and 17 are released from the engaging holes 103y and

103z of the printer 101, and the pushing portion 40b of

the push lever 40 is abutted onto the printer 101, so

that the printer 101 is pushed out. By this, releasing

of connection between the connectors 44 and 117, and

releasing of engagement between the hooks 16 and 17 and

the hook engaging holes 103y and 103z can be achieved.

The pop-ups 43a and 43b are auxiliary member for

reducing pushing force to be exerted on the push lever

40 by the user, and are biased in a direction for

pushing out the printer 101 by a not shown elastic

member. In this construction, upon pushing out of the

printer 101, the printer 101 is pushed out with sliding

on the printer sliding portion 45b with taking the

positioning bosses 39d and 39e as pivots. The

positioning hole 118a engaging with the positioning boss

39d is provided with the printer 101, and is formed into

a circular hole. The positioning hole 118b engaging

with the positioning boss 39e is provided with the

printer 101, and is formed into an elongated hole.



printing mediumfed from said feeding apparatus, and said control neans
controls said transporting roller on a basis of said response signaLEggepmm
said feeding apparatus. 12. A printing apparatus as clained in clai m-10;
wherein a power for controlling and driving said automatic feeding
apparatus is supplied fromsaid printigsg apparatus via a port which can
establish electrical connection between said printing apparatus and said
feedi ng apparatus. 13. A printing apparatus as clainmed in claim 10, wherein
sai d comuni catiere poih: Per¢PREibildry edtowhal Ncdtirini 38t i &t hheai d

feedi ng apparatus installed to said printing appar at us. - 90CT 2002
-zo~ 14. X iBEgitng Ebnt Folk i odl EBEFEWG! af BPnttiiey H8Hi dmitdin a f eedi ng

D Ao e o RS bR PR D o200 SLEL LR B e

Foedi g SopLRELEn T BB 3 Sohmb AP BESH Bbr FOoPtonnin &8 nb 9Fth sai d

feedi ng %Qgg%%t%% Fig. 21. However, in the condition shown in
Fig. 21, biting is caused between the positioning boss
39d and the positioning hole 118a, so that it is made to
be impossible to move the printer 101 only by the
pushing force from the pop-up 43a. On the other hand,
when the user attempts to forcedly withdraw the printer
101 from the ASF 1, the positioning boss 39d is deformed
and broken.

Then, in the shown construction, before pushing
out the printer 101 by the push lever 40 and the pop-up
43b, the engaging position between the positioning boss
39d and the positioning hole 118a serxrving as a pivot of
the printer 101, is shifted in the disconnecting
direction of the connectors 44 and 117 by the pushing
force from the pop-up 43a. By this, biting between the
positioning boss and the positioning hole can be
successfully prevented.

Namely, in the arrangement relationship shown in
Fig. 19, by a pushing force from the pop-up 43a, a
necessary force Fl for pushing out the printer 101 with
taking the positioning boss 39a as the pivot is

expresses as follow:



step of executing a process dependi ng upon said comrand signal received
fromsaid printing apparatus through said conmuni cation port and
transmtting a response signal depending upon a result of said prOCEQQCIZMZ
t hrough said communi cation port; and step of performng a control depending
upon sai d response signal received frogsaid feeding apparatus through said
comuni cation port. 15. A feeding control nethod as clained in claim 14,
wherein said feeding apparatus executes said process dependi ng upon said

command si gnalpfeceimed/kppmsaid prppting apparatus. 16. A feeding control
method as clained in claim 14, wherein said response signal dependi ng upon

said result of said process is transmtted fromsaid feeding apparatus to
said printing apparatus. - 90CT?2002 - io$ 17. A feeding control

met hod as cl aiwrérigirc| Bl midda wheskingsauk chboteel tdepesdergniped sai d
response signal received fromsaid feeding apparatus is a control for
control | the practean Iddhcdeynthg poptupg 43fa saPU pei @t ihgrapparatus. 18. A
feedi ng apparatus which is installed to a printing apparatus having a

t r anspor reap roefef ofrord i ¥ aaspect ign acfr it repwRECERY $, aPBr édet@r mi ned
transporting djrection andegrintin an image on said printing nedium and

sai d f eelkA§ Epar 405 ¢ P EWBE s driye pPrARGRY el uAnch B dbFiinttehg
appar at us._.conpri si ng:. stacking ans for stackin aid printing nmedium a
o6d! ng. POLRIIY opURdati ot By M | TE1 o TheRaTe: Seed hCsal § ot acki ng
neamstog@g{g&éa%a@mgégglgge as the pivot to the connector 44,

and X2 1is a distance from the positioning boss 3%e as

the pivot to the pop-up 43a.

As can be clear from the foregoing expression, at
greater distance between the pop-up 43a and the ASF
connector 44, namely, at smaller value of (X1/X2), the
pushing out force Fl from the pop-up 43a can be set
smaller. The pushing out force Fl from the pop-up 43a
acts as a reaction force upon installation of the
printer 101 into the ASF 1. In general, considering
that the force required for withdrawal of connector is 1
to 2 kgf, the value of (X1/X2) of less than or equal to
0.5 is proper.

Furthermore, the height of the claw portion 17a of
the hook (right side) 17 is set to be lower than the
height of the claw portion of the hook (left side) 16.
Accordingly, a timing where the hook (left side) 16 is
released from the hook engaging hole 103y of the printer

101, is earlier than a timing where the hook (right



start position for said transporting roller; and control neans for
demandi ng that said printing apparatus performtransportation of sqgf 12007
printing nmediumby said transporting roller, when a predeterm ned d %9
period frominitiation of feeding said printing nmediumby said feeding
roller in a transporting direction indéhich said printing nediumis
transported by said transporting roller is passed, after feeding said
printing nediumto said transportation start portion by said transporting

roller. side) ol ngoogled@Rd%rémf ebd tpslppenatdd s ebakendMin, claim
18, wherein said feeding roller is driven for rotation by a notor different
fromthat for @y wlngssaithd rpnspoetri AP ol ¢ epivdded weeHi nglappar at us as
claimed in claim18, wherein said feeding roller is placed away from said
pri nti ng tiesli posdttdckethgnbosisd 3%ackengheansyouhdy ddiel pesthimproller is
in a condition of a predeterm ned rotating phase. 21. A feeding apparatus
as cl ai mE®@FaecP&i B, PaRetE M 3ai dSceMav8l Fealddsetd? a dbr idpMermeEnspeed

of said feeding roller to be higher than_a peripheral speed of said
t r anspor @oﬁpgaqem%nFa§$¥Wﬁe% FgeS@OQEmﬁrPQQQqﬁﬁ@¢hglngP@winting

di by .driyi bot h of Ld f j .0] | d saidt ti Il er.
22 AT okl hoP ARk iR AaSe R oot PAZCHa AR SRRz Tact A3kommunt cati on

Por COTIMIVERLLIG I U g2t b agepar e, and sald centielo real

communi caldpn P9ty ifadhel-d ASPR" bakled" A §ALdRHdU L ggmedi um by said
direction of the connectors 44 and 117. Thereafter,
after releasing engagement between the hook (left side)
16 and the hook engaging hole 103y of the printer 101,
the printer 101 is pushed out by the push lever 40 and
the pop-up 43b, as shown in Fig. 23. As a result, in a
condition where biting between the positioning bosses
39a and 39b and the positioning holes 118a and 118b is
not occurred, the printer 101 can be removed from the
ASF 1.

Here, assuming that the push lever 40 and the pop-
up 43b are arranged between the positioning boss 394 and
the ASF connector 44, if a connection holding force
between the connectors 44 and 117 is large, the
connector 44 may serve as pivot of the printer 101.
Therefore, biting can be caused between the positioning
boss 39d and the positioning hole 118a in circular hole
engagement, so that concern for deformation and breakage
of the bitten boss 39d is raised. Thus, the push lever
40 and the pop-up 43b are required to be arranged at a



transporting roller is demanded. - 90 C12002 - 110 23. A feeding
apparatus as clained in claim18, wherein said control neans countg(ﬁﬁiﬁz
delay period by a timer. 24. A feeding apparatus as clained in clarm g,
wherein said control nmeans sets said delay period within a range of 10 to
100 ms. 25. A feeding apparatus as cl.ggned in claim22, wherein. said
communi cation port permts bidirectional comunicati on between said feeding
apparatus and said printing apparatus. 26. A printing apparatus printing an
i mage OnpasArd vh ngweakdi tvhy thsd TER Pohhlbioibihedd, asaivd gwedt ifrgmedi um
being fed by a feeding roller, conprising: a transporting roller for
transportheg s@stitioning boss 39d as the pivot of the printer

101,

(Control Portion)

Fig. 24 is a block diagram of a main body control
portion 202 of the printer 101 and a control portion 201
of an external ASF 1.
The main body control portion 202 for controlling

the printer 101 is arranged on a main body substrate 123

shown in Fig. 4, and has a microcomputer, in which CPU

203, ROM 204 and RAM 205 are connected by a bus. When

the printer 101 performs printing, the main body control

portion 202 performs the following function according to

a main body control program stored in ROM 204. At

first, when a carriage motor 121 for moving a not shown

carriage is driven via a motor driver 208, printing is

performed for one line on the sheet by driving a

printing head 115 mounted on the not shown carriage.

The printing head 115 is driven via a head driver 210.

Thereafter, a paper feeder motor 120 is driven via a

motor driver 260 by the main body control portion 202,

so that the sheet is fed for a predetermined amount.

Subsequently, the carriage motor 121 and the printing

head 115 are driven to perform printing for one line.

Then, by repeating printing and sheet feeding, printing

for the sheet is completed.

The reference numeral 117 denotes the connector



printing nmediumin a predetermned transporting direction; and control
means for transporting said printing nmediumby said transporting roller,
when a predeternm ned delay period frominitiation of feeding said Qpﬂéln@bfg
medi um by said feeding roller in a transporting direction in which sai
printing mediumis transported by saidgtransporting roller is passed, after
feeding said printing nmediumto said transportation start portion by said
transporting roller. - 90 C12002 - 111 27. A printing apparatus as

cl ai red iwhtthi meifreshénel ressadtnbildgsportpagtiold eni sndtirvert fon
rotation by a notor different fromthat for said feeding roller. 28. A
printing sppaeaat fsces CPHI B i of ckhiemn26i n whedsi warat dotomondiioeans sets
a peripheral speed of said feeding roller to be higher than a peripheral
speed of aaddseraispofoing MVl ernpnan remgernad (ueHOONGHoF IFRARSPE i ng
said printing nmediumby driving both of said feeding roller and said
transpor tGRY 2OBI-er . TROref e nt g Sopuracterad Il s5aEHesn 8 & m 26,

wherein said printing head is unt ed .on a carriage whi ch can nove
recipromﬂ¢@mgﬁ&ﬁ?%fﬂﬂr@&ﬁQN£$ﬁ Fé&ﬁ@%%lﬁpﬁ@ SHERARESH R ng The

cl 5 m 26, RHBFBIP bl PRt 1 ReRAHES LM PRt HRRtY el SoroRg AR a1, A

printing 3Rpar at l’ﬁqé‘srgk%ifﬂ@gcénnﬁ{n@ﬂglsol% denotes a paper end
sensor incorporated within a printer main body. The
paper end sensor has an optical switch or a mechanical
switch. When the sheet 200 is inserted into the printer
main body, an output voltage of the paper end sensor 108
transits from "LOW" condition to "HIGH" condition. On
the other hand, the reference numeral 113 denotes a
discharge paper sensor having a similar function to the
paper end sensor 108. When a residual sheet is present
within the main body of the printer after image
printing, the output voltage of the discharge paper
sensor 113 becomes "HIGH" condition. The output
voltages of the paper end sensor 108 and the discharged
paper sensor 113 can be monitored by CPU 203, and the
output voltage of the paper end sensor 108 can perform
direct external output via the connector 117.

The ASF control portion 201 controlling the
external ASF 1 has a microcomputer, in which CPU 213,
ROM 214 and RAM 215 are connected by a bus. CPU 213
drives a paper feeder motor 27 via a motor driver 216 on

the basis of an ASF control program stored in ROM 214.



wherein said printing head has a el ectrothermal transducer generating a
thermal energy for ejecting ink. 32. A printing apparatus as clained in
claim 26, S ocr Zoos -1la wherein said control neans counts saLg{ﬂah@a
period by a tiner. 33. A printing apparatus as clained in claim 26, lei n
said control neans sets said delay perggad in a range of 10 to 100 ns. 34. A
printing apparatus installed to a feeding apparatus feeding a printing
mediumto a predeterm ned feeding direction by a feeding roller, said
printi ngThedinef beeng o aditieemlsaid derdtrg apipar ABHS danrsad¢ dopr iwtiioh
apparatus, said printing apparatus printing an imge on said printing

medi um byeusiingea pr isntgmal héadm conpeiradgural t r assyedr tdsigthel | er for
transporting said printing mediumfed fromsaid feeding apparatus in a

pr edet er pirdgtt ¢ r ahdforarichgodipedts ohtgand dormmolPheads fof thandpdFti ng

said printing
control portion 201. Thus, the ASF connector 44 serves
as a communication port permitting bidirectional
communication.
(Communication Port Portion)

Fig. 35 diagrammatically shows a detailed
construction of the connector 117 and the ASF connector
44 .

The connector 117 and the ASF connector 44
respective has eight ports 1l7a to 117h and 44a to 44h.
When the ASF 1 is relatively installed within the
printer 101, ports having the corresponding Arabic
characters are electrically connected. Ports 44a and
117a form a GND line, ports 44b and 117b form a 5V power
source line for a signal, ports 44e and 1ll7e form a 24V
power source line for driving the paper feeder motor 27.
On the other hand, the port 44f is a transmission port
for transmitting a signal to the port 117f, the port 44g
is a reception port for receiving a signal from the port
117g, the port 44h is a port receiving the output
voltage of the paper end sensor 108 from the port 117h.
It should be noted that since the ports 44c and 44d are
shorted, it becomes possible to recognize whether unit
is externally connected or not utilizing the ports 1l1l7c

and 117d on the side of the printer 101.



medi um by said transporting roller, when a predeterm ned delay period from
initiation of feeding said printing nmediumby said feeding roller in a
transporting direction in which said printing nmediumis transported %y sai d
transporting roller is passed, after feeding said printing medi umSt@CIs&ild
transportation start portion by said tgeansporting roller. 35. A printing
apparatus as clained in claim 34, - 90CT 200Z - 113 wherein said
transporting roller is driven for rotation by a notor different fromthat
for said (e Sepgatideing3andd Pranktpod tappar Headaas sth abPoed lioncl ai m 34,
wherein said control neans is responsive to a demand from said feeding
apparatus so tlrigsakl tisarspotiong oot | ehoWveadr saidopdilntiony wedicem 37. A
printing apparatus as claimed in claim 34, wherein said control neans sets
a periphérlagé spderwil sAST fleelds nyelealtiiarely bashiagheedt wathd pethpher al
speed of said transporting roller in a range of 5 to 50~ upon transporting
sai d pri m¥hgteedi by driving both of said feeding roller and said

transporting roller. 38. A printing apparatus as clainmed in claim34, which
has a communi c&RVnt BEEE VHRURLESLEY W t HeBLTET deldenfaiVar BEgSekai d

COTL O] TERD] e Bl CF RIS ALl 2 ol 5L "9 gmar L useL i ouot
o211 5p9s L0 4O LEG sotemetell 39 A e, veatas esypla mod.
g‘i)‘r’gC: ?g:‘tﬁggc 'éall@d’e@' PR AIFELILPN1IgNtiEL SEGELRRAM thsakf JL1ansHeT & idng
transported by a friction force of the paper feeding
rubber 23. The reference numeral 26 denotes the
pressure plate, on which the sheets 200 is stacked.
Both ends on the upstream side in the sheet transporting
direction of the pressure plate 26 are pivoted on the
ASF chassis 11. The pressure plate 26 is biased in a
direction of the paper feeding rubber 23 by the pressure
plate spring 13. In the initial state, a cam portion
19c provided on both ends of the paper feeder roller 19
and the cam portion 26a provided on both ends of the
pressure plate 26 are contacted, so that the paper
feeding roller 23 and the pressure plate 26 are
separated away from each other for permit smooth setting
of the sheets 200. The ridge 36 has an abutting surface
36a positioned on an extension of a sheet transporting
direction. The sheet 200 is set with abutting the tip
end onto the abutting surface 36a. On the abutting

surface 36a, a ridge sheet 37 as sheet separating member

is provided. The ridge sheet 37 is a sheet formed of an



9 0CT 2002 - 114 printing nedium 40. A printing apparatus as clained in
claim34, wherein said printing head is an ink-jet head ejecting ink. 41. A
printing apparatus as claimed in claim40, wherein said printing h@qﬂEQﬂ@ a
el ectrothermal transducer generating a thermal energy for ejecting®ink.“%42.
A printing apparatus.as clainmed in clajgu 34, wherein said control neans
counts said delay period by a tiner. 43. A printing apparatus as clainmed in
claim 34, wherein said control nmeans sets said delay period in a range of

10 to 10k sst44. Wodeedsnglca ral pietshmit f i 1inr amspanéabsng af yand bl bng
mediumfed by a feeding roller, in a predeterm ned transporting direction
by a transpor sepgaratlieg, thenmhaeeng 200 epnef byt oares postiingy skagtpei nti ng
medi um by said transporting roller, when a predeterm ned delay period from
initiati dicotef eedisedsabperpdaftlagtimedi.um by said feeding roller in a
transporting direction in which said_printing nmediumis transported by said
transporting A distangsudetween the abutglng surface 36a and

the paper end sensor 108 1is set to be greater than a

transporting amount of the sheet 200 when the paper

feeder roller 19 is made one revolution, and set to be

smaller than a transporting amount of the sheet 200 when

the paper feeder roller 19 is made two revolutions.

(Printer Transporting Mechanism and Printing Mechanism)

Next, explanation will be given for a transporting
mechanism portion and a printing mechanism portion of
the printer 101 in Fig. 25.
The reference numeral 109 denotes an LF roller for

transporting the sheet 200. The LF roller 109 forms a

coat layer of a material having high friction

coefficient, such as urethane resin, on the surface of a

metal pipe. The LF roller 109 is rotatingly driven by a

paper feeder motor 120 shown in Fig. 25 and transport

the sheet 200 by gripping the sheet 200 in cooperation

with the pinch roller 110. The reference numeral 115

denotes the printing head for printing an image on the

sheet 200 transported by the LF roller 109, which

printing head 115 is mounted on the not shown carriage

reciprocally movable in the longitudinal direction of

the LF roller 109. The printing head 115 is

reciprocally movable in a paper width direction (a



roller is passed, after feeding said printing nmediumto said transportation
start portion by said transporting roller.

.AH R A A A A@ Ay. AN@ A9. A. ALN. A, y. As; . AN. A -9 0CT 2007
e. A&hSy. Ar. AU. A{ye. Ase. A@. A. Au. AA, . A

@ Ay. AhR. Aa. ANe. Ay. A' R AAR AR Aue. Aue.A. A y. A" e. Ahsy. ALy. Ay. Asue. AR A97?. ALy
. AaS. Ase. As; & As; R A. Asu9R. ALy. A" a. AsNy. Ase. Ay. AL5

e. A e. Ae. ASR. Ae. ALe. AN. AA . ALe. A y. ALS. A" . ALy. Ay. Auy. A9. AL;

sy. ALYR AR &bt ADY Ay ¥udfded to back in the sheet surface of
Afy.AsU A e. AsO. Asfy. A .A h,.A .Ade. A Ay Any. A e A U ALfy. AL& Ase. A@. AA

A@GR AU, 't1AE . AbaniAg Aen ABIY . 2B e. Abg okl AsyiANR Aydbk&®riage
FqI {val gb] X] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caUl ca] ca]caJca]c

:a) ca] ca]d:a:]*ca]lcb]yca:]l’ca] cajed]apé chatber 121 in Fig.
aI XM pri##9W ") &) ++---- - 11122245888: [ <} xsni d_Z] ] ca] ca] ca] cal ca] ca%ca] ca] ca]

ca] ca] ca] ca] ca]I‘(hﬁ o%\EP‘éa] ddeayed] sicajarg tafésdmeal og) sallcegeal dd] cal [ <4
=?=D=z>? @BB@BEB{ RGSDU} xsni d_Z] ] ca] ca]ica] cal ca

] ca] ca] cA%RR] %QF@&]%%] Cé%.] §W5F@é}%aﬂ%ﬁfc% ddje atEaFedilcdy capPa] cal c
SR e L
a] ca] ca] éJaJ] %f?&][o&] ca ]83] %&%“H’ﬂ] %AF éf%%%‘%?@&}rcaﬂ%ﬁf@gf éf%,%] caJcalcalc
ﬁ]Dﬁg]hﬁﬁ} q')lad:lg?%lgaj] ]aé] ]d]f]gjg r%qb]%zgf Elﬁca)] ca‘f’ a]sca'] ca’]:ca] ca] ca] ca] ca] ca] ca
] ca] ca] calcah eahed] Gad C@h@al &el g s ]dég;]lpékeatﬂﬁ?elgél SR kkkI 71 111

1m mmmmmEn{ nnhoEoToooo00%Wp xsn| caJ ca] ca] ca] ca]ca]ca]jca]ca]ca] ca

] ca] ca] C@iE@] %&b‘é@ﬂ c] sahedlgialgalealead cie] zaj salealshégajtalc ad pepLEVE xr Zt

\titptz$z)z~. 3T-4| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca]c(a] ca]ca]ca] c(a]ca]ca] cajc

a] ca] ca] cadTakea]ldd] cal aahcalea] shapwealdml]wa] tahedntiod $ A6hy meqhdr N} xsnid _Z

]11ca]ca] ca]ca]ca]c(a] ca£ca] cajJc

a] ca] ca] dﬁ}@ap@-@]&m]@fa]%c pmmgcapéé]eora]bﬂa] chreals) b cihea]|ageta] ca!l NXY
] bERVWNVI kfa\ W ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] caj ca] ca] ca] ca] ca]:ca] caj ca]
ca] ca] ca] ?capcab}%aff@a}aca]w%}epaa%(@} srposporting direc

SRl e 0

<?@am CFFE,
LLQQQ T} xs ni dlg]gc] ?ca] car]lca]]"caf'cae]ecta] tcr? ]pca:] ca]]l%a]}c'g]ecca ca ]ICa]Oca] ca]

c ajJcalc ] ] alqa] C
a] ca] ca! ?&TW ﬁéi:nglao([l‘;bﬁ?%f.ﬁ]b%ltﬁenalgrazsdagi(sv from the LF rollexr

WEW wwy }x39i d tHeclisapee] ea]d ag eakeal aaigaj sapeahaalea] capeatiad celbrdcal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! yByxyyy{>{v]| || T} Zdgl

HW } xsni h&hd] c between two sets of the paper discharging rollers
ajcaJcalc Lca] cal ca] ca] ca] calca] calca]ca]ca]ca]ca]c ]_c( a] ca] ca] ca] cal ca] ca]
ca] ca] ca]kh? calldd calea! AirchagpedsPaper sensor is provided.

These sensors 108 and 109 transit the output voltage
from "LOW" condition to "HIGH" condition in response to
the sheet 200 moving thereacross.
(ASF Driving Mechanism Portion)

A driving mechanism of the external ASF 1 is shown
in Figs. 26 and 27. The paper feeder motor 27 is a
stepping motor which can be driven for revolution in

forward and reverse directions. The reference numeral
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and 33b having different large and small diameters. The

large diameter gear 33a of the reverse sun gear 33 is

meshed with the small gear 29b of the ASF double gear

28. The reference numeral 35 denotes a reverse

planetary gear which is meshed with the small gear 33b

of the reverse sun gear 33 to move around the reverse

sun gear 33. The reference numeral 1%a denotes a paper

feeder roller gear provided on an axial end of the paper

feeder roller 19 and has a teeth-less recessed portion

19b. The paper feeder gear 19a 1s located on a trace of

orbital motion of the forward planetary gear 31 and the

reverse planetary gear 35 and arranged for meshing with

these gears 31 and 35.

In Fig. 26, when the paper feeder motor 27 is
driven to rotate (reverse drive) in the direction of

arrow b, respective gears rotate in the directions of

the arrows, respectively. Namely, the reverse planetary
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gear 35 causes orbital motion in the clockwise direction
toward the position illustrated by solid line from the
position illustrated by two-dotted line in Fig. 26,
around the small diameter gear 33 of the reverse sun
gear 33, via the idle gear 28 and the ASF double gear
29, to mesh with the paper feeder roller gear 19%a. By
this, the paper feeder roller 19 is driven to rotate in
the direction of the arrow in the clockwise direction
(the direction for feeding the sheet 200 stacked on the
pressure plate 26 to the printer 101). The paper feeder
roller gear 19a meshing and rotating with the reverse
planetary gear 35 is released from meshing engagement
with the reverse planetary gear 35 when the teeth-less
recessed portion 19b is rotated to the position opposing
to the reverse planetary gear 35. Therefore, the paper
feeder roller gear 19a is prevented from further
rotation even when the paper feeder motor 27 is driven
in the reverse direction. At this time, the forward
planetary gear 31 causes orbital motion in
counterclockwise direction toward the position
illustrated by solid line from the position illustrated
by two~-dotted line in Fig. 26, to stop by abutting onto
a not shown stopper. Therefore, it does not influence
for rotation of the paper feeder roller 19.

Next, in Fig. 27, when the paper feeder motor 27
is driven to rotate (forward drive) in the direction of

arrow f, respective gears are rotated in the direction
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of arrows in Fig. 27. Namely, the forward planetary
gear 31 causes orbital motion from the position
illustrated by two-dotted line in Fig. 27 to the
position illustrated by the solid line in the clockwise
direction around the small diameter gear 29b of the ASF
double gear 29, via the idle gear 28 and the ASF double
gear 29, to mesh with the paper feeder gear 19%9a. By
this, the paper feeder roller 19 is rotated in clockwise
direction as the direction of arrow (the direction for
feeding the sheet 200 on the pressure plate 26 to the
printer 101). The paper feeder roller 1l9%a meshing and
rotating with the forward planetary gear 31 is released
from meshing with the forward planetary gear 31 when the
teeth-less recessed portion 19b is rotated to the
position opposing to the forward planetary gear 31.
Therefore, the paper feeder roller 19a is prevented from
further rotation even when the paper feeder motor 27 is
driven in forward direction. At this time, the reverse
planetary gear 33 causes orbital motion from the
position shown by two-dotted line in Fig. 27 to the
position shown by the solid line in the counterclockwise
direction to stop by abutting onto a not shown stopper.
Therefore, it does not influence for rotation of the
paper feeder roller 19.

Furthermore, when the teeth-less recessed portion
19b of the paper feeder roller gear 19a opposes to the

forward planetary gear 31, the cam portion 19c of the
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paper feeder roller 19 meshes with the cam portion 26a
of the pressure plate 26, to be the same phase as the
initial state. Thus, the pressure plate 26 is placed
away from the paper feeder rubber 23. Accordingly, when
the paper feeder motor 27 is driven for continuous
rotation in the forward direction, the pressure plate 26
is held in a condition away from the paper feeder rubber
23 by meshing of the paper feeder roller cam portion 19c
and the pressure plate cam portion 26a, to stop rotation
of the paper feeder roller 19 at the phase the same as
the initial state. Subsequently, both of the forward
planetary gear 33 and the reverse planetary gear 35 idle
at the positions shown by the solid lines in Fig. 27, to
be stable in the condition not transmitting rotation to
the paper feeder roller 19.

(Paper Feeding Operation and Printing Operation (Printer
Side))

Next, explanation will be given for operation for
feeding, transporting and discharging after printing of
the sheet 200 by the printer 101 and the ASF 1.

The printer 101 is responsive to receive a
printing instruction from the external information unit,
such as computer. Namely, the printer 101 performs
paper feeding operation, at first, and then performs
printing operation. Fig. 28 is a flowchart for
explaining the paper feeding operation of the printer

101.

Z"1
I'n
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At first, the main body control portion 202 of the
printer 101 executes a sub-routine Cl. The sub-routine
Cl is to perform judgment of kind of the unit externally
connected to the printer 101 via the ports 117f and 117g
shown in Fig. 35. A detail of the shown sub-routine C1
will be explained with reference to Fig. 32.

Next, a process is advanced to step S1. When a
result of judgment by the sub-routine Cl indicates
installation of the ASF 1 to the printer 101, the
process 1s advanced to step S2 since the paper feeding
mode becomes ASF feeding mode. At step S2, the main
body control portion 202 transmits an initialization
command signal to the ASF 1. Then, process is advanced
to step S3. At step S3, a response signal indicative of
completion of initialization from the ASF 1 is waited.
In response to the response signal, the process is
advanced to step S4. At step S4, the main body control
portion 202 transmits a paper feeding command signal and
a paper kind signal indicative of a kind of the sheet
(plain paper, coated paper, postcard, glossy film and
the like). Then, the process is advanced to step S5.

At step S5, while the response signal is not
received from the ASF 1, the process is advanced to step
S8. At step S8, 1f a predetermined time limit t2 is not
vet expired, the process is returned to step S5. On the

other hand, when the time limit t2 from initiation of

paper feeding is expired, the process is advanced to
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step S9. At step S9, paper feeding operation is
terminated with outputting a paper feeding error
indicative alarm by the main body control portion 202.

At step S5, when the response signal is received
from the ASF 1 and the received response signal 1is a
signal indicative of completion of paper feeding, the
process 1s advanced to step S7. Step is S7 a step for
performing so-called positioning top of the sheet 200.
At this step 87, the main body control portion 202
drives the paper feeder motor 120 to rotate the LF
roller 108 for a predetermined amount R3 in the sheet
transporting direction (forward direction) upon
printing. Therefore, paper feeding operation is
terminated. The predetermined amount R3 is set so that
the tip end portion of the sheet 200 does not reach to
a sheet detectable range of the discharged paper sensor
113, but the tip end portion of the sheet 200 is placed
underneath . the printing head 115. Accordingly, when the
printer 101 initiates printing on the sheet 200, it
becomes unnecessary to backwardly feed the sheet 200
toward the upstream side in the sheet transporting
direction. Thus, the rear end of the sheet 200 will
never collide onto the component within the ASF 1, so
that holding or mis-feed of the sheet 200 is prevented.

On the other hand, at step S5, when the response
signal from the ASF 1 is present and the response signal

indicative paper feeding error, the process is advanced
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to step $9. Then, the main body control portion 202
terminates paper feeding operation with issuing a paper
feeding error alarm.

At step S1, when the result of judgment by the
sub-routine Cl is that the ASF 1 is not installed to the
printer 101, the process is advanced to step S10 since
paper feeding mode becomes a manual feeding mode. At
step S10, detection of the sheet 200 by the paper end
sensor 108 is waited. When the user does not yet insert
the sheet 200, the paper end sensor 108 does not detect
the sheet 200 and the output voltage thereof 1is
maintained at "LOW" condition". When the user inserts
the sheet 200 into the printer 101 and the sheet 200
abuts to LF roller 109, the output voltage of the paper
end sensor 108 becomes "HIGH" level, so that the sheet
200 is detected. Then, process is advanced to step S11.
At step S1l1, the main body control portion 202 drives
the paper feeder motor 120 via the paper feeder motor
driver 206 so as to driven the LF roller 109 for a
predetermined amount R4 in the forward direction
(rotating direction for transporting the sheet 200 in
the sheet transporting direction upon printing). The
predetermined amount R4 is set so that the tip end of
the sheet 200 falls within the sheet detectable region
of the discharged paper sensor 113.

Next, the process is advanced to step S12. TIf the

discharged paper sensor 113 detects the sheet 200,
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judgment is made that paper feeding is successful.
Then, process is advanced to step S13. At step S13, the
main body control portion 202 drives the paper feeder
motor 120 via the paper feeder motor driver 206, so that
the LPF roller 109 is rotated for a predetermined amount
R5 in the reverse direction (rotating direction for
transporting the sheet 200 in the direction opposite to
the sheet transporting direction upon printing). The
predetermined amount R5 is set for returning the sheet
200 transmitted into the sheet detectable range of the
discharged paper sensor 113 to the printing start
position, and is set for the tip end of the sheet 200
will never come out from the position between the LF
roller 109 and the pinch roller 110.

On the other hand, at step 812, if the discharged
paper sensor 113 does not detect the sheet 200, for
example, 1f the sheet 200 is not property gripped
between the LF roller 109 and the pinch roller 110
because abutment force to the LF roller is insufficient,
or 1f the tip end of the sheet 200 does not reach the
sheet detectable range of the discharged paper sensor
113 even after transportation for the predetermined
amount R4 because obligque abutment of the sheet 200 onto
the LF roller 108 is caused, the main body control
portion 202 makes judgment that manual paper feeding is

in failure. Then, the process is advanced to step S1l4.

At step S1l4, the main body control portion 202 drives
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the paper feeder motor 120 via the paper feeder motoxr
driver 206, so that the LF roller 109 is driven for a
predetermined amount R6 in the reverse direction. The
predetermined amount R6 is set for pulling back the
sheet 200 transported to the sheet detectable range of
the discharged paper sensor 113, so that the tip end of
the sheet 200 is withdrawn from the position between the
LF roller 109 and the pinch roller 110.

Upon manual paper feeding, by making judgment
whether the discharged paper sensor 113 detects the
sheet 200 or not, proper paper feeding can be confirmed.
Furthermore, upon failure of paper feeding, the sheet
200 is fed back to the position where the sheet 200 is
not gripped by the LF roller 109, so that sheet 200 can
be easily removed to permit manual paper feeding again.

Upon manual paper feeding, different from ASF
feeding, component, on which the paper collides, is not
present. Therefore, folding or mis-feeding of the sheet
will never be caused when the sheet is transported
backwardly.

As set forth above, after the printer 101
completes the paper feeding operation through the
control flow shown in Fig. 28, printing operation is
performed. The main body control portion 202 drives the
carriage motor 121 via the motor driver 208, so that the
not shown carriage linked to the carriage motor 121 is

moved. In conjunction therewith, the printing head 115
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to perform printing for one line on the sheet 200.
Subsequently, the main body control portion 202 drives
the paper feeder motor 120 via the motor driver 206 for
feeding the sheet 200 in amount corresponding to width
of the printed one line. Then, one line is printed by
driving the carriage motor 121 and the printing head
115. By repeating these operation, printing on the
sheet 200 is completed. Once, printing for one sheet
200 is completed, the main body control portion 202
drives the LF roller 109 in forward direction by driving
the paper feeder motor 120. By this, the paper
discharging roller 112 is rotated for discharging the
sheet 200 out of the printer 101.
(Paper Feeding Operation (ASF Side))

Fig. 29 is a flowchart of main control in the ASF

The control portion 201 of the ASF 1 is normally
in waiting condition in the condition connected to the
printer 101. At step S37, the command signal from the
printer 101 is waited. When the control portion 201
receives the command signal from the printer 101 through
a serial receiving port 44g of Fig. 35, the process is
advanced to the following sub-routine or step depending
upon content of the command signal.

Namely, when the command signal from the printer

101 indicates '"paper feeding instruction", the process
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is advanced to a sub-routine C2 controlling ASF paper
feeding operation., When the command signal from the
printer 101 indicates "initializing instruction", the
process 1s advanced to a sub-routine C3 controlling
initializing operation. When each of the sub-routine is
completed, the process is returned to step S37 and again
placed into stand-by state. On the other hand, when the
command signal from the printer 101 indicates "kind
judgment instruction", the process is advanced to step
S6, so that the code ID indicative of the kind of the
ASF 1 is transmitted to the printer 101 wvia the serial
transmission port 44f. Again, the process i1s returned
to step S37 and placed into stand-by state.

Among two sub-routines C2 and C3 set forth above,
exXplanation will be given for the sub-routine C2
controlling the ASF paper feeding operation, at first.
The sub-routine C3 controlling initializing operation
will be explained in detail, later.

Fig. 30 is an explanatory illustration of the sub-
routine C2 performing paper feeding control operation in
the ASF 1.

The ASF control portion 201 loads an optimal drive
table T of the paper feeder motor 27 corresponding to
kind of paper, to CPU213 from ROM 214. The optimal
drive table T is selected on the basis of paper kind
information received with the paper feeding instruction

signal from the printer 101. The drive table T contains
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10@B! 10%E% dim&eYorppiddt dEbGve of a driving speed of the paper
feeding motor 27 which is the pulse motor, and number P5
of registration pulse for rotating the paper feeder
roller 19. The number P5 of registration pulse is set
to an optimal amount depending upon the kind of the
paper. A plurality of kinds of drive tables T are
provided depending upon characteristics of the expected
sheet.

After loading the drive table T, the ASF control
portion 201 sets initial values of respective parameters
defined by "INIT", "n", "Pc" to "O", at step S16. Each
parameter is stored in RAM 215, in which "INIT" is a
flag indicating whether the phase of the rotating
direction of the paper feeding roller 19 is in the
initial position or not, "n" is a rotation number
counter indicative of how many times the paper feeder
roller 19 is rotated from initiation of paper feeding
flow C2, and "Pc" 1s a pulse number counter indicative
of how many pulses to drive the paper feeding motor 27
in reverse direction.

Next, the process i1s advanced to step S17. At
step S17, the ASF control portion 201 drives the paper
feeding motor 27 via the motor driver 216 in the reverse
direction for one pulse. Next, process is advanced to
step S18 to count up the value of the pulse number

counter "Pc" by one. Thereafter, the process is

advanced to step S19. At step S19, the ASF control
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portion 201 compares the value of the pulse number
counter "Pc" and an allowable pulse number Pmax. The
allowable pulse number Pmax is number of the drive pulse
for the paper feeder roller 19. Namely, by the paper
feeding motor 27 is driven on the basis of the allowable
pulse number Pmax, the teeth-less recessed portion 19b
of the paper roller gear 1l9a is placed in opposition to
the reverse planetary gear 35 as set forth above, after
initiation of reverse rotation of the paper feeding
motor 27. Immediately after initiation of paper
feeding, a relationship of Pc < Pmax is established.
Then, the process is advanced to step S20. At step S20,
the ASF control portion 201 makes judgment of the output
voltage of the paper end sensor 108 within the printer
101 via the port 44h of Fig. 35. Immediately after
initiation of the paper feeding operation, the sheet 200
does not reach inside of the printer 101. Thus, the
output voltage of the paper end sensor 108 is held at
"LOW" state. Therefore, the process is returned to step
S17.

By repeating the foregoing steps S17 to 820, the
reverse planetary gear 35 of Fig. 26 causes orbital
motion from the position of the two-dotted line to the
position of the solid line, so that the reverse
planetary gear 35 meshed with the paper feeder roller
gear 19a. Then, the paper feeder roller 19 starts

rotation. By the paper feeder roller 19 starts rotation
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from the initial position, the cam portion 19c¢ of the

paper feeder roller 19 is released from meshing with the

cam portion 26a of the pressure plate 26. Therefore,

the pressure plate 26 is raised by the pressure plate

spring 13 so that the sheets 200 stacked on the pressure

plate 26 are pressed to the paper feeding rubber 23. In

this time, tip end portion of the sheet, which is set

with abutting the tip end onto the abutting surface 36a

of the ridge 36, is also raised to contact with the

vicinity of the center portion of the ridge sheet 37.

By further repeating the foregoing steps S17 to

S20, the paper feeder roller 19 is rotated by continuous

rotation in the reverse direction, so that the feeding

of the sheet 200 is started by friction force of the

paper feeding rubber 23. Then, only one sheet 200 is

separated from the sheets stacked therebelow by a

reaction force which is generated by deflecting the

ridge sheet 37 of the elastic body. The ridge sheet 37

is deflected by the tip end portion of the sheet 200.

Then, by continuing reverse driving of the paper

feeder motor 27 to destroy the relationship of Pc <

Pmax, the process is branched at step 819 and advanced

to step S24. At step S24, the ASF control portion 201

drives the paper feeder motor 27 in the forward

direction for a predetermined pulse number P4. The

predetermined pulse number P4 is sufficient pulse number

for rotating the paper feeder roller 19 to the initial
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position by the forward planetary gear 31. Namely, by
executing the step S24, the paper feeder roller 19
rotates just one turn from the initial position.
Therefore, the teeth-lee recessed portion 19b of the
paper feeder roller gear 19a is placed in opposition to
the forward planetary gear 31 to release meshing
therebetween, so that the paper feeder roller 19 is
stopped. Next, the processing is advanced to step S25
to reset the pulse number counter Pc to “0” and the
rotation number counter n is counted up by one. Then,
the process is advanced to step S26. At this time,
since n = 1, the process is returned to step S17 to
initiate reverse driving of the paper feeder motor 27.
The ASF control portion 201 repeatedly executes
steps S17 to S20, again. Then, the paper feeder roller
19 initiates rotation for the second turn to transport
the sheet 200. When the tip end portion of the sheet
200 reaches the paper end sensor 108 within the printer
101, the output voltage of the paper end sensor 108
turns into “HIGH” level, so that the process is advanced
from step S20 to step S21. At step S21, the ASF control
portion 201 compares a value (Pc + P5) with the
allowable pulse number Pmax. The value (Pc + P5) is
derived by adding the number P5 of pulses for
registration in the loaded drive table T to the value of
the pulse number count Pc. If a relationship Pc + P5 <

Pmax 1s established, even when the paper feeder motor 27
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is further driven for revolution in the magnitude of P5
pulses in the reverse direction, transmission of the
driving force will never been interrupted in the mid-way
revolution of the paper feeder motor 27 in the reverse
direction. Therefore, when PC + P5 < Pmax is
established, the process is advanced to step S22 to
drive the paper feeder motor 27 in the reverse
direction.

When Pc + P5 > Pmax 1s established, assuming that
the paper feeder motor 27 is further driven in the
reverse direction for the pulses of P5, the teeth-less
recessed portion 19b of the paper feeder roller gear 1l9%a
is placed in opposition to the reverse planetary gear
35, so that interruption of driving force to the paper
feeder roller 19 is caused. Therefore, in case of Pc +
P5 > Pmax, the process is advanced to step S24. At step
S24, the paper feeder motor 27 is again driven for
revolution in the forward direction for number of pulses
of P4. Therefore, the paper feeder roller 19 is
returned to the initial position. Then, at step 25, Pc
is set to “0” and n is set to n+l, and thereafter, the
process 1s advanced to step S26. Normally, while
rotating for the second turn of the paper feeder roller
19, the sheet 200 is detected by the paper end sensor
108, so that the process is returned to step S17 at this
timing (n=2). At this timing, the output voltage of the

paper end sensor 108 has already been “HIGH” state, and
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the pulse number counter Pc is in a state at immediately
after the counter Pc is reset. Therefore, the process
is advanced from step S17 to S18, S19, 820 and S21. At
this time, since Pc + P5 £ Pmax 1s satisfied, the
process 1s advanced to step S22.

Step S22 is the step for establishing
registration. The ASF control portion 201 drives the
paper feeder motor 27 in the magnitude corresponding to
the pulse number P5 in the loaded drive table T, to
drive the paper feeder roller 19 for rotation. At this
time, the tip end of the sheet 200 is further fed within
the printer 101 from the position detected by the paper
end sensor 108. Therefore, the tip end of the sheet 200
stops abutting onto the nip portion defined between the
resting LF roller 109 and the pinch roller 110.

However, the rear portion of the sheet 200 is pushed
forward by the paper feeder roller 19. Therefore, the
tip end of the sheet 200 is placed in parallel to the
nip portion defined by the LF roller 109 and the pinch
roller 110.

Next, the process is advanced to step S23. Then,
the ASF control portion 201 completes operation with
transmitting a signal indicative of completion of paper
feeding to the printer 101 via the serial transmission
port 44 of Fig. 35.

When the sheet 200 is not stacked on the pressure

plate 26, the output voltage of the paper end sensor 108



10z#10% &' ()-31S10% & ()-B{Y::!f10%a& ()-!&10%& ()- 10 10
10#10%&' ()-t!"s,"10%-& ()-!1Qs, "10%' ()-~ @' y1l0%& ()- @9l 10% & ()-_gcb@[
10@ 2007

10@10%EE ()-! n@ 10%&' ()-s@ 10%@& ()-srS4: !, "109F& ()-f109%& () - S&LMLOYT& (

)- 10zz 10zz 10zz!f-#10%z& ()- 1!if-#%8Q%z& ()- 1INstuv~_@!,,

10% & ()-f10%& ()-&S10%& ()- 10T 10T

10T #109@& ()-![,"109& ()-1rS4:!S10%& ()-'110%& ()- 10 10

10! " 10%&Rin1)1-) "He%e& Dedde “HIGH” state even when the paper

10%&' ()-bC: ! S1s"10%& ()-s"10%& ()-S10%& () - &10%&’ () -
feeding roller 19 is driven to rotate. In this case,
the ASF control portion 201 repeats a loop consisted of
steps S17, 818, S19, S20 and then S17 for a certain
number of times, and then repeats operation of S19,
S24, S25, S26 and then S17 twice. In the third times of
the later-mentioned operation of steps S19, S24, S25,
S26 and then S17, the rotation number counter n =3 is
established at step S26, then, the process is advanced
to step S27. At step S27, operation is completed with
transmitting a paper feeding error signal to the printer
101.
(Other operation (Printer Side, ASF side))

Fig. 31 is an explanatory illustration of a sub-
routine C3 controlling initializing operation of the ASF
1.

The ASF control portion 201 is responsive to the
initialization command signal from the printer 101, and
advance the process to step S528. At step 828, the wvalue
of the flag "INIT" is checked. The flag "INIT"
indicative whether the phase of the paper feeder roller
19 in rotating direction is in the initial position or
not. If INIT = 1, it represents that the paper feeder
roller 19 is already in the initial position.

Therefore, in such case, the process is advanced to step

S31. At step S31, an initialization completion signal

is transmitted to the printer 101, and then operation is
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terminated. On the other hand, if INIT = 0, the process
is advanced to step S29 to drive the paper feeder roller
motor 27 in the forward direction for a magnitude
corresponding to a predetermined pulse number P0. The
predetermined pulse number PO is set in a value to
sufficiently rotate the teeth-less recessed portion 19b
of the paper feeder roller gear 19a in opposition to the
forward planetary gear 31, namely to rotate the paper
feeder roller 19 to the initial position, from any
angular position of the paper feeder motor 27.
Accordingly, by executing step S$S29, the paper feeder
roller 19 is rotated to return to the initial position.
Then, the pressure plate 26 and the paper feeding rubber
23 are placed away from each other to permit smooth
setting of the sheet 200. Subsequently, the process is
advanced to step S30 to set the flag INIT = 1 for
indicating that the paper feeder roller 19 is in the
initial position. Thereafter, at step S31, the
initialization completion signal is transmitted to the
printer 101 and then the operation is terminated.

Fig. 32 is an explanatory illustration of the sub-
routine Cl for performing judgment of the kind to be
installed on the outside of the printer 101 via the
ports 117f and 117g show in Fig. 35.

The main body control portion 202 transmits the
kind judgment command signal to the external unit

through the port 177g, at first at step $32. Then, the
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process is advanced to step S33. If the response signal
from the external unit 1s not received through the port
117f, the process is advanced to step S35. Then, if a
time limit tl is not expired, the process is returned to
step S33. If the time limit tl is expired as checked at
step S35, the process i1s advanced to step S36 to
terminate operation under judgment that the external
unit is not installed. On the other hand, at step S33,
when the response signal from the external unit is
recelived, the process is advanced to step S34. At step
S34, the main body control portion 202 terminates
operation after reading a code ID from the received

response signal. The code ID indicative of the kind of

the installed unit.

(Other Embodiment)

Figs. 33 and 34 are explanatory illustration of
the second embodiment of flowcharts of control program
in the printer 101 and the external ASF 1 which can be
detachably installed in the printer 101. It should be
noted that like portions performing the same function,
having the same shape as the first embodiment, or
performing the same function will be identified by like
reference numerals to neglect detailed description.

In the first embodiment set forth above, after driving
the paper feeder motor 27 in a magnitude corresponding

to P5 pulse by the ASF control portion 201 at step S22
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as shown in Fig. 30, the paper feeding completion signal
is transmitted to the printer 101 at step S23. However,
in this case, since the paper feeder roller 19 is not
returned to the initial position, the paper feeder
roller 19 may be placed in pressure contact with the
sheet 200, 1If positioning operation for positioning top
of the sheet or printing operation on the side of the
printer main body is performed only with the LF roller
109, a back tension due to the paper feeder roller 19 is
caused to degrade precision in transportation of the
sheet 200.

The second embodiment is intended to resolve such
problem.

Namely, as shown in Fig. 34, the ASF control
portion 201 advances the process step to step S38 after
performing registration operation at step S22. The
paper feeder motor 27 is driven for revolution in the
forward direction in a magnitude corresponding to the
predetermined pulse number P6. The pulse number P6 is
the pulse number for rotating the paper feeder roller 19
up to the initial position. On the other hand, at the
same time oﬁ forward driving initiation of the paper
feeder motor 27, a counter for measuring the elapsed
time from forward driving initiation of the paper feeder
motor 27 is actuated. When the elapsed time reaches a
predetermined time t3, the process is advanced to step

S39 to transmit a synchronous driving request signal is
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transmitted to the printer 101. The predetermined time
t3 is set at a period to be slightly longer than a
period from initiation of revolution of the paper feeder
motor 27 to starting rotation of the paper feeder roller
19 by meshing the forward planetary gear 31 with the
paper feeder roller gear 1l9%a. Furthermore, a speed for
driving the paper feeder motor 27 at step S36 is set, so
that the peripheral speed of the paper feeding rubber 23
mounted on the paper feeder roller 19 is slightly higher
than a peripheral speed thereof when the LF roller 109
of the printer 101 is rotated at step S7.
At a timing where the process at step S38 is
completed, the paper feeder roller 19 rotates to the
same phase as the initial position. Then, the process
is advanced to step S40. At step 5S40, the ASF control
portion 201 terminates operation, after indicating the
phase of the paper feeder roller 19 in the rotating
direction is in the initial condition with setting the
INIT flag at "1". On the other hand, when the main body
control portion 202 of the printer receives the
synchronized driving request signal transmitted by the
ASF control portion 201 at step S39, the main body
control portion 202 advances the process from step S5 of
Fig. 33 to step S7 to start rotation of the LF roller
109.
Fig. 36 is a flowchart summarizing associated

operation of the printer 101 and the ASF 1 in the shown
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embodiment.

Upon initiation of paper feeding operation by the
printer 101, at first, the kind judgment command signal
is transmitted to ASF 1 side (S32). The ASF 1 transmits
a signal ID indicative of the own kind code to the
printer 101 side (8S37). Next, the printer 101 transmits
the initialization command signal of the ASF 1 to the
ASF 1 side (S2). The ASF 1 performs initialization
operation by rotating the paper feeder roller 19 if not
in the initial state (S29), and transmits the
initialization completion signal to the printer 101 side
(S31). Next, the printer 101 transmits the paper
feeding command signal to the ASF 1 side (S4). The ASF
1 loads the optimal drive table T on the basis of the
paper kind information transmitted together with the
paper feeding command signal (S15, not shown in Fig.
36), and thereafter drives the paper feeder motor 27 on
the basis of the paper feeding operation control flow
C2. By thisg, the paper feeder roller 19 is driven to
rotate (817). The output voltage of the paper end
sensor 108 provided on the printer 101l side becomes
"HIGH" state when the sensor 108 detect the sheet 200.
Then, the ASF 1 drives the paper feeder roller 19 for
rotational amount R1l on the basis of the pulse number P5
set forth above to perform registration (S22). After
completion of registering operation, the ASF 1 drives

the paper feeder roller 19 for further rotation in



10g0F" 10%g& ()-!", 3"10%&' ()-VXpZZ[[[[[zodY: 5& ml0%& ()- 10 10

100" 10%&' ()-g!'s "10% "' & ()-3!'H "10%& ()-3!LL& 109 () - -90C
[[2\+_ " _FaGaHal a}*SH=5 10 10 10y)"10%& ()-!x "109%& ()-z ""109%& ()-z 12007
" "10%{& ()-z |,10%& ()-1aVal aaa_bba?SH=5

I'nL"109% " & ()--'nL"10%& ()--L"10%& ().-9s5L" 10%&' () --1 S10%&' () - f &S109&' () -
bdHf xf yf zf {ff fuv75S10%g& ()- & 10%9& ()- 10H2H2 10H2H2

10H2H2! *, "10%R2H2& ()-! ", "10%& ()-! " ,"10%&k ()-!'fok+l,l-1.1<l Al [nuV75L" 10%&
() - Yy 10%& o) i of&]( Jamdidgy ROgg-d Ogg! plovmmk 4% - theél Gayee (position

1[ mkmmmhaqi qj gkqzqg} r g\ =5%d40%& () - 10
as the initial state (S38). In conjunction with this,
at a timing where t3 is elapsed from initiation of
driving of the paper feeder motor 27, the synchronized
driving request signal is transmitted to the printer 101
side (839).

The printer 101 received the synchronized driving
request signal from the ASF 1 rotates the LF roller 109
in a rotational amount R3 to perform positioning top of
the sheet (S57).

As can be clear from the explanation given
hereabove, in the shown embodiment, in the condition
where step S22 is completed as shown in Fig. 36, the
paper feeder roller 19 starts rotation. With slight
delay, the LF roller 109 starts rotation. At this time,
the peripheral speed of the paper feeding rubber 23 is
slightly higher than the peripheral speed of the LF
roller 109. Accordingly, when the LF roller 107 starts
rotation for positioning top of the sheet at step 87,
since the paper feeding rubber 23 in pressure contact
with the sheet 200 has started rotation at slightly
earlier timing, back tension will never be caused.
Furthermore, since the peripheral speed of the paper
feeding rubber 23 is slightly higher than the peripheral
speed of the LF roller 109, back tension due to

peripheral speed difference will not be caused.

Therefore, precision in transportation for positioning



10 10" #109%& ()-!L"10965& ()-!|L"109%& ()-L"10%& ()-zqqq' r Yrsvv}~?4=5
10g#10%g& () -' #10%& ()-''i, 1109 ()-z,!10%& ()-z!n, ! 109 () - zS10%9&y (U)CT\QM]Z
v WEW wwwy iV " 10997& () -G @O09%F& ()-109%& ()-t!109a& () -
"109a7& ()-&109%F& ()- 10g 10gyByxyyy{>{dEnN/ "10%& 109aM& ()-3""10%& ()- f
1099& ()-109& ()- 1090& ()- - 96 -
1090& ()->{s|t|u|v|||"}TIb@10!'[,!10%& ()-,!10%& ()-f10%& ()-f&910%& ()-
10T 10T 10T/!10%& ()-F T}/ uVv7l S109%& () - &nl0% ()- 10zz

top of the sheet 200 is stabilized.

If £t3 1is too small, before transmission of the
driving force of the paper feeder motor 27 to the paper
feeder roller 19, the LF roller 109 may start rotation.
On the other hand, if t3 is excessive, rotation
magnitude of the paper feeder roller 19 in advance of
initiation of rotation of the LF roller 109 becomes
excessive. Therefore, deformation of the sheet 200 at
the mid-way to place 1s caused. Further, the tip end of
the sheet 200 becomes in non-parallel position to the
nip defined between the LF roller 109 and the pinch
roller 110. In the shown embodiment, the optimal wvalue
of t3 is about 10 ms to 100 ms.

On the other hand, when the peripheral speed of
the paper feeding rubber 23 set on the paper feeder
roller 19 is not so high in comparison with the
peripheral speed of the LF roller 109, if slip is caused
in the paper feeding rubber 23 due to kind of the sheet
200 or peripheral environment, back tension can be
caused. Conversely, if the peripheral speed of the
paper feeding rubber 23 is excessively high, deformation
of the sheet 200 can be caused. In optimal condition,
the peripheral speed of the paper feeding rubber 23 at
step S38 of the shown embodiment, is higher than the
peripheral speed of the LF roller 109 at step S7 in the
extent about 5% to 50%.

On the other hand, in the shown embodiment, as a
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name of the signal corresponding to "paper feeding
completion signal" in the first embodiment, explanation
has been given under the name of "synchronized driving
request signal" for difference of meaning of the
operation. In practice, a same signal may be used as
"paper feeding completion signal" and "synchronized
driving request signal" without causing any significant
problem. Accordingly, the paper feeding operation
control flow (Figs. 28 and 33) of the printer in the
first and second embodiments are essentially the same.
Namely, the printer 101 in the first embodiment can be
used with installing either ASF 1 in the first
embodiment and the second embodiment.

Here, content of a plurality of drive table T in
the second embodiment will be explained with reference
to Fig. 38.
For example, when the paper kind information,

which the ASF 1 receives, indicates the plain paper, the
ASF control portion 201 selects the drive table Tl. 1In
the plain paper, since a resistance force of registering
operation at step 822 of Fig. 34, is small, the driving
speed 1s set at medium speed. On the other hand, the
plain paper is hardly transported obliquely during paper
feeding. Therefore, it 1s unnecessary to take large
depression amount onto the LF roller 109, small value is

set as the registering pulse number P5.

On the other hand, when the paper information,
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which the ASF 1 receives, indicates the envelope, the
ASF control portion 201 gselects the drive table T3. The
envelope has large resistance as being fed, particularly
the resistance during registering operation at step S22
is significant. Therefore, the driving speed is set at
lower speed than that for the plain paper, so that step
loss of the paper feeding motor 27 upon feeding the
envelope is avoided. 1In the result, greater torgue is
provided. On the other hand, in comparison with other
kind of paper, the envelope has higher possibility to be
oblique (cause skewing) at the mid-way of feeding.
Therefore, as the pulse number P5 for registration at
step S22, a medium value greater than that in the table
Tl for the plain paper is set. By this, depression
amount of the tip end of the envelope onto the LF roller
109 can be increased, so that the tip end of the
envelope is more certainly placed on the predetermined
portion.

When the paper kind information indicates a glossy
paper, the ASF control portion 201 selects the drive
table T4. The glossy paper has large resistance during
registering operation but will not cause significant
skewing. Therefore, in table T4, the driving speed upon
registration is set at low speed, and the pulse number
PS5 for registration is set at small value equivalent to
the plain paper.

On the other hand, if the paper information
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indicates postcard, the ASF control portion 201 selects
the drive table 2. The postcard does not have large
resistance during registering operation. Therefore, the
driving speed upon registration is set at medium speed
equivalent to the plain paper.

On the other hand, in Fig. 36, in case the LF
roller 109 on the printer 101 side and the paper feeder
roller 19 on the ASF 1 side are rotated simultaneously,
when the sheet is difficult to deform for high rigidity,
such as postcard, the following problem can be caused.
Namely, the paper feeder roller 19 having high
peripheral speed can push the postcard against friction
force of the LF roller 109, so that the tip end of the
postcard is transported greater than or equal to the
rotational amount R3 of the LF roller 109. Thus,
difficulty should be encountered in obtaining proper
printing result. In order to avoid this, in the table
T2, the pulse number P5 for registration at step S22 is
set at a value as great as possible. Particularly, P5 =
Pmax - Pc i1s set. The pulse number P5 is set as a
parameter determined by reverse driving pulse number of
the paper feeder motor 27 required until the paper end
sensor 108 detects the sheet 200. By this, whenever the
paper end sensor 108 detects the sheet 200, at the
execution termination timing of step S22 of Fig. 34,
total of the pulse number of reverse driving of the

paper feeder motor 27 becomes Pmax. namely, the teeth-
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less recessed portion 19b of the paper feeder roller
gear 19a is certainly driven to rotate to the position
in opposition with the reverse planetary gear 35 for
disengagement. Therefore, the phase in the rotational
direction of the paper feeder roller 19 after completion
of step S22 becomes a position significantly advanced
from the initial position. Thus, even 1f the paper
feeder roller 19 is rotated at step S40, the phase of
the paper feeder roller 19 can be quickly returned to
the initial position. Accordingly, between the postcard
stacked on the pressure plate 26 and the paper feeding
rubber 23 are swiftly moved away from each other,
immediately after the LF roller 109 and the paper feeder
roller 19 initiate synchronous driving. Thus, paper
feeder roller 19 may not push the postcard against the
friction force of the LF roller 109.
On the other hand, when the paper kind
information, which the ASF 1 receives from the printer
101, indicates the paper kind does not correspond to the
ASF 1 or the paper kind is not designated, the ASF
control portion 201 selects the drive table T5. In the
shown embodiment, in the drive table T5, the same values
as that of the drive table T2 are stored. However, in
some condition to be expected, values same as other
paper kind table or values not matching with the wvalues
of the table of other paper kind can be stored to the
table T5.
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The printer 101 as the printing apparatus may

employ various printing system, such as an ink-jet type
ejecting an ink or a thermal transfer type. In case of
the ink-jet type, as an energy for ejecting the ink, an
electrothermal transducer generating a thermal energy
for causing film boiling in the ink is provided. On the
other hand, the printer 101 may be a serial type
reciprocally moving the printing head 115 in a direction
perpendicularly to the transporting direction of the
sheet 200 as the printing medium, or a full line type
having the printing head in the length corresponding to
the maximum width of the sheet 200. In case of the
serial type, the printing head 115 may be detachably
mount on a carriage which is reciprocally movable in a
direction intersecting with the transporting direction
of the sheet.

On the other hand, the present invention is
applicable for the printing apparatus, in which the
printer 101 and the ASF 1 are mounted integrally. In
this case, feeding method of the sheet 200 for the
printer 101 can be selectively switched between
automatic paper feeding or manual paper feeding.
Furthermore, similarly to the case explained above, upon
manual paper feeding, the sensor located downstream
side in the paper feeding direction of the printing head
is used for making judgment whether paper feeding is

successful or not. Upon automatic paper feeding, the
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using the sensor 113 is not performed.

The present invention has been described in detail
with respect to various embodiments, and it will now be
apparent from the foregoing to those skilled in the art
that changes and modifications may be made without
departing from the invention in its broader aspects, and
it is the intention, therefore, in the appended claims
to cover all such changes and modifications as fall

within the true spirit of the invention.
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WHAT IS CLAIMED IS:

1. A feeding apparatus which is installed to a
printing apparatus printing an image on a printing
medium and can feed said printing medium to said
printing apparatus comprising:

a communication port for communicating with said
printing apparatus; and

control means for executing a process depending
upon a command signal received from said printing
apparatus through said communication port and
transmitting a response signal depending upon a result
of said process to said printing apparatus through said

communication port.

2. A feeding apparatus as claimed in claim 1, which
comprises a feeding roller for feeding said printing
medium to said printing apparatus and a motor for
driving said feeding roller,

said control means performs a driving control of
said motor on a basis of said command signal received
from said printing apparatus and transmits a result of
driving control of said motor to said printing apparatus

as said response signal.

3. A feeding apparatus as claimed in claim 2, wherein

said control means drives said feeding roller by said
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motor for rotation to feed said printing medium to said
printing apparatus on the basis of said command signal
received from said printing apparatus and transmits said
response signal indicative of completion of feeding of
said printing medium to said printing apparatus upon

completion of feeding of said printing medium.

4. A feeding apparatus as claimed in claim 3, wherein
said control means detects completion of feeding of said
printing medium to said printing apparatus by reading,
through said communication, a result of detection by a
feeding detection sensor provided in said printing
apparatus, said feeding detection sensor detecting that

said printing medium is fed from said feeding apparatus.

5. A feeding apparatus as claimed in claim 2, wherein
said control means performs initialization by rotating
said feeding roller to a predetermined position by said
motor on a basilis of an initialization command signal
received from said printing apparatus, and transmits
said response signal indicative of completion of
initialization to said printing apparatus upon

completion of initialization of said feeding roller.

6. A feeding apparatus as claimed in claim 2, which
comprises a plurality of control tables for establishing

control modes for said motor,
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10% & ()-$m 10% =& §) control means selects one of said plurality
of control tables corresponding to kind of said printing
medium on the basis of said command signal indicative of
kind of said printing medium received from said printing

apparatus.

7. A feeding apparatus as claimed in claim 1, wherein
saild control means transmits an identification code
indicative of kind of said feeding apparatus as said
response signal on the basis of said command signal

received from said printing apparatus.

8. A feeding apparatus as claimed in claim 1, wherein
a power for controlling and driving said feeding

apparatus is supplied from said printing apparatus via a
port which can establish electrical connection with said

printing apparatus.

9. A feeding apparatus as claimed in claim 1, wherein
sald communication port permits bidirectional
communication with said printing apparatus installed to

salid feeding apparatus.

10. A printing apparatus installed to a feeding
apparatus and printing an image on a printing medium
comprising:

a communication port for communicating with said
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feeding apparatus; and
control means for transmitting a command signal to

sald feeding apparatus through said communication port,

for receiving a response signal responsive to said

command signal from said feeding apparatus through said

communication port, and for performing control depending

upon said response signal.

11. A printing apparatus as claimed in c¢laim 10, which
comprises:
a transporting roller for transporting said
printing medium fed from said feeding apparatus, and
sald control means controls said transporting
roller on a basis of said response signal from said

feeding apparatus.

12. A printing apparatus as claimed in claim 10,
wherein a power for controlling and driving said
automatic feeding apparatus is supplied from said
printing apparatus via a port which can establish
electrical connection between said printing apparatus

and said feeding apparatus.

13. A printing apparatus as claimed in claim 10,
wherein said communication port permits bidirectional
communication with said feeding apparatus installed to

said printing apparatus.
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14. A feeding control method feeding a printing medium
from a feeding apparatus installed to a printing
apparatus, and controlling printing of an image on said
printing medium by a printing head of said printing
apparatus, comprising:

step of transmitting a command signal to said
feeding apparatus through a communication port for
communicating with said feeding apparatus;

step of executing a process depending upon said
command signal received from said printing apparatus
through said communication port and transmitting a
response signal depending upon a result of said process
through said communication port; and

step of performing a control depending upon said
response signal received from said feeding apparatus

through said communication port.

15. A feeding control method as claimed in claim 14,
wherein said feeding apparatus executes said process
depending upon said command signal received from said

printing apparatus.

16. A feeding control method as claimed in claim 14,
wherein said response signal depending upon said result
of said process is transmitted from said feeding

apparatus to said printing apparatus.
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17. A feeding control method as claimed in claim 14,
wherein said control depending upon said response signal
received from said feeding apparatus is a control for
controlling an action concerning printing of said

printing apparatus.

18. A feeding apparatus which is installed to a
printing apparatus having a transporting roller for
transporting a printing medium in a predetermined
transporting direction and printing an image on said
printing medium, and said feeding apparatus can feed
said printing medium to said printing apparatus
comprising:

stacking means for stacking said printing medium;

a feeding roller for feeding said printing medium
stacked on said stacking means toward a transportation
start position for said transporting roller; and

control means for demanding that said printing
apparatus perform transportation of said printing medium
by said transporting roller, when a predetermined delay
period from initiation of feeding said printing medium
by said feeding roller in a transporting direction in
which said printing medium is transported by said
transporting roller is passed, after feeding said
printing medium to said transportation start portion by

said transporting roller.
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19. A feeding apparatus as claimed in claim 18,
wherein said feeding roller is driven for rotation by a
motor different from that for driving said transporting

roller.

20. A feeding apparatus as claimed in claim 18,

wherein said feeding roller is placed away from said
printing medium stacked on said stacking means, when
said feeding roller is in a condition of a predetermined

rotating phase.

21. A feeding apparatus as claimed in claim 18,

wherein said control means sets a peripheral speed of
said feeding roller to be higher than a peripheral speed
of said transporting roller in a range of 5 to 50% upon
transporting said printing medium by driving both of

salid feeding roller and said transporting roller.

22. A feeding apparatus as claimed in claim 18, which
has a communication port communicating with said
printing apparatus, and

salid control means transmits a demand signal to
sald printing apparatus through said communication port,
so that transportation of said printing medium by said

transporting roller is demanded.
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23, A feeding apparatus as claimed in claim 18,
wherein said control means counts said delay period by a

timer.

24. A feeding apparatus as claimed in claim 18,
wherein said control means sets said delay period within

a range of 10 to 100 ms.

25. A feeding apparatus as claimed in claim 22,
wherein said communication port permits bidirectional
communication between said feeding apparatus and said

printing apparatus.

26. A printing apparatus printing an image on a
printing medium by using a printing head, said printing
medium being fed by a feeding roller, comprising:

a transporting roller for transporting said
printing medium in a predetermined transporting
direction; and

control means for transporting said printing
medium by said transporting roller, when a predetermined
delay period from initiation of feeding said printing
medium by said feeding roller in a transporting
direction in which said printing medium is transported
by said transporting roller is passed, after feeding
said printing medium to said transportation start

portion by said transporting roller.



10s, 3" 109& () - 3ff 109 ()-' 109 ()- 10z 10z
10zf 8" 10% &' () -) #10%& () - UUWW XXXdEbC
10Y+! 10%& ()-y) 109%& ()-, "109%& ()-g, "10%& ()-g 10%& ()- =9 0CT 2002
1 109 () - XY- YYYYYZZ_@ 103f 109%@&' ()-!' 10%& ()- 10. 10.
10.2!10% & () -/ 10%& () - & ! 109%&’ () - ZZZ&k{\\ dE_@
10) ! 109%@&' ()- SY"! 109%@& ()-"10%@& ()-"10%@& ()-' 10%@& ()-f10%@& ()-\\111111
A~ @10G 109%g8& () - 3f S10%& () - &y10%&' ()- 10@ 10@
10@" 10%@& ()-!x)!10%q& ()-S "W _ ] "~ @
27. A printing apparatus as claimed in claim 26,
wherein said transporting roller is driven for rotation

by a motor different from that for said feeding roller.

28. A printing apparatus as claimed in claim 26,
wherein said control means sets a peripheral speed of
sald feeding roller to be higher than a peripheral speed
of said transporting roller in a range of 5 to 50% upon
transporting said printing medium by driving both of

said feeding roller and said transporting roller.

29. A printing apparatus as claimed in claim 26,
wherein said printing head is mounted on a carriage
which can move reciprocally along a direction
intersection with said transporting direction of said

printing medium.

30. A printing apparatus as claimed in claim 26,
wherein said printing head is an ink-jet head ejecting

ink.
31. A printing apparatus as claimed in claim 30,
wherein said printing head has a electrothermal

transducer generating a thermal energy for ejecting ink.

32. A printing apparatus as claimed in claim 26,
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wherein salid control means sets said delay period in a

range of 10 to 100 ms.

34. A printing apparatus installed to a feeding
apparatus feeding a printing medium to a predetermined
feeding direction by a feeding roller, said printing
medium being fed from said feeding apparatus to said
printing apparatus, said printing apparatus printing an
image on said printing medium by using a printing head,
comprising:

a transporting roller for transporting said
printing medium fed from said feeding apparatus in a
predetermined transporting direction; and

control means for transporting said printing
medium by said transporting roller, when a predetermined
delay period from initiation of feeding said printing
medium by said feeding roller in a transporting
direction in which said printing medium is transported
by said transporting roller is passed, after feeding
said printing medium to said transportation start

portion by said transporting roller.

35. A printing apparatus as claimed in claim 34,
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wherein said transporting roller is driven for rotation

by a motor different from that for said feeding roller.

36. A printing apparatus as claimed in claim 34,
wherein said control means 1s responsive to a demand
from said feeding apparatus so that said transporting

roller feed said printing medium.

37. A printing apparatus as claimed in claim 34,
wherein said control means sets a peripheral speed of
said feeding roller to be higher than a peripheral speed
of said transporting roller in a range of 5 to 50% upon
transporting said printing medium by driving both of

said feeding roller and said transporting roller.

38. A printing apparatus as claimed in claim 34, which
has a communication port communicating with said feeding
apparatus,

said control means receives a demand signal from
said feeding apparatus through said communication port,
so that transportation of said printing medium by said

transporting roller is demanded.

39. A printing apparatus as claimed in claim 34,
wherein said printing head is mounted on a carriage
which can move reciprocally along a direction

intersection with said transporting direction of said
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printing medium.

40. A printing apparatus as claimed in claim 34,
wherein said printing head is an ink-jet head ejecting

ink.

41. A printing apparatus as claimed in claim 40,
wherein said printing head has a electrothermal

transducer generating a thermal energy for ejecting ink.

42. A printing apparatus .as claimed in claim 34,

wherein said control means counts said delay period by a

timer.

43, A printing apparatus as claimed in claim 34,
wherein said control means sets said delay period in a

range of 10 to 100 ms.

44, A feeding control method for transporting a
printing medium fed by a feeding roller, in a
predetermined transporting direction by a transporting
roller, comprising a step of:

transporting said printing medium by said
transporting roller, when a predetermined delay period
from initiation of feeding said printing medium by said
feeding roller in a transporting direction in which said

printing medium is transported by said transporting
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roller is passed, after feeding said printing medium to
said transportation start portion by said transporting

roller.



