-1- FEEDI NG APPaRATUS PRI NTI NG APPARATUS AND FEEDI NG CONTRCL : NEE
"BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present’ |nventudh
relates to a feeding apparatus and a printing apparatus which can be
coupl'ed wi tth each other, and a feeding control nethod. Mre particularly,
the invention relates to a feeding apparatus and a feeding control nethod

for feeding a printing medium such as a paper or the like, to a printing
appar at us, and a: prlntl q?gﬁﬁ So rnatﬂmmﬂw&uﬁhBéﬁk laced
2 SO oanr ocessed y an m@ phlace

document, graphic inmage an or mat i

system on a printing nmedium such as a paper or the like. gmnaﬂﬁlam

I nvention, a feeding apparatus and a feeding control netho ng
of a printing nedium aut onpfied loF | PHERCTOrdaeeOoWw th a conmand from a
printing apparatus to which the feeding apparatus is connected. Therefore,
they are also called an automatic feedi ng apparatus and an automatic
feeding control nethod. DESCRI PTI ON OF THE RELATED ART Demand in the market
f or Sdownsi zi rithanpresemt fingtereni og relat@si ticera aBeadgmat i ng appar at us
has been growing simlarly to other various devices. For -2- satisfying
such derpparadowhsandng apuinsigle apgaretiuy 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

10 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.

15 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

20 feeding apparatus and an automatic feeding control

‘method.
DESCRIPTION OF THE RELATED ART

25 . 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
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_\
in the printer has been progressed significantly. Seekin J§H downsi zi ng of
the printer, there has been proposed to a printer, in whi & 93n Reptied

portion of the printer performng inmage printing and an W

feeder (hereinafter referred to as "AsF") portion for fee mﬂmw!y
one

of stacked sheets as printing mediumto an image formng portion one
are separated, as disclosed in Japanese Patent Application Laid-open No.

R L I g T BUE
1, SR AL LGP SRR Y el oo
has be%%ﬁg‘lﬁg?gg:“?#%néﬁ%%é°of‘SE§1'e ﬁf%a £ 63" Q‘E‘héféeh%@ 'Yekpstal | ed.

It shou at vario nedia | 'ti1dn To paper 1s included as

the prj ' di I F dis [ | ixgati on
Lo o RS oRsER g Bt 57 PhophiRad, |8 HRAANBEAP LR cron i

i N al kg whihkePrbat Ebrnd il | ¥Rags i 9t iad eatd nanr ehltdmieed ng a

sheet one by one is constructed. The drive systemis constructed by _
coupl i shealt vEieedewe(heraisa fiseon rafasreduely ass a" Jea Jexposed oaut si de

of the ASF, and driving power transm ssion neans exposed outside of a
pri nt efchodfeeding @ dplvumed oy cef simErlasedasheeirswashiprideipg nter -
3 - body, is used as the driving force of the feeding
medium to an image forming portion one by one are
separated, as disclosed in Japanese Patent Application
10 Laid-open No. 4-303336 (1992). Namely, the ASF portion
is made independent of the main body of-the printer for
external attachment. On the other hand, not only in the
small size printer, but also in a printer having a
plurality of paper feeding opening or a printer
15 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
20 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
coupliné driving power transmission means, such as a
25 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
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roller. In such driving method, since it becones unnecesggy ol
| ndependently provide a driving source, such as a notor or ”ﬁw

eihReplaced
electric source on the side of the ASF, the ASF can be con 7’””[N _

cost_ and |ight weight. However, on the other hand, for i H
freedom of nechani cal conponents arrangenent in the ASF, it is not always
possible to set optimal position for the ASF for downsizing and stability

Patont BoRRRcais B 8 pEhen e kB S Sof tH e RS 0 T h o osed
the ASK 6mi%rxp°rathn%1ﬁflg‘>§g&va%aga ﬁé}:}&w s@ihee Oft tBecharaer roller for

external “installation. is case, freedom of the mechanical conponents

ar r angeiBRkdes d gL a8 0 h@epRiAdn 81 {apaeseideoh tdiei Panbs sdutbe,paper
f eedi ng nechani sm 1 ndependent of the construction of the printer body. Upon

meki ng ¢hehASHs te fpeder nopapdie fEERENanE el agl ent #iv osghreleconi edle
contacts provided on a mating portion between the printer body and the ASF,
‘a c6nt refiber qaf ovhded S# | hthet RSHr cahebebarignapphuctsednadl dodwi calstsi gnal
to the notor for driving the paper feeder roller for driving the latter.
Howeverand dheght weighth alowesgersom ithedobhamhehandat 7Qris not
limted to a plain paper, but can_be of w de variety of size and thickness,
such aslamltamozpogﬁaﬁzﬁeedonarqﬁ pegcharsinal opemaRnestsn. on the

arrangement in the ASF, it is not always possible to set
optimal position for the ASF for downsizing and

10 stability of performance.

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 roller for

15 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,

20 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.

25 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
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ot her hand, due to progress of printing technology, in the printers, such
as that of an-ink-jet type and so on, nore fine ink dropliadShest Hi Bpbn RpHcdiow

density ink droplet can be ejected to permt formation of [

i mage with higher definition and superior tone reproduci bi EMM‘M%EW[W
hi gh i mage quality effective dependi ng upon purpose, speci , h
as a coated paper, a glossy paper, a glossy film an OHP film a cloth, an
iron transfer paper and on have been devel oped. I n the ASE,which can be
i nst al IRRFEFRS i ﬁfié" , %‘P@F rh &Y ﬂpﬁe@d}‘feﬁoaoﬁerfo(??m b€ tor

tainly, f ' ' Kinds of sh A |
Fovevero LRRE BRSBTS pPF ABE S edf LRARbO Ao LA IRt Pavas D1 cal
However?“BiE 3 . et ufr st f
char acUBIPoPECEET T Hnt OIS, AED S COhyaR AR ) Ar YR A f e
i nstal | . Lt t o b f ' ti
cont ol aEan< 17 iR, FrAPLEE, ST A 17 SRnsiy IR Cont ol

of the PAERN JreeshAJLRPUPEELBADYS efRiltl ShEnbeird &F ahmiRnter.
Therefore, control nmeans within the printer is required to have feeding
oper at i atakhf ol mhgec kioth hAY g edf ha iconsh t Ands Adeet 0t corei ous
sheets. Therefore, Iin addition to control for the printer body, -5- the
necessitgpreddimibhliimye nBbe madamgohigdf tivmage quality

effective depending upon purpose, special sheets, such
as a coated paper, a glossy paper, a glossy film, an OHP

10 film, a cloth, an iron transfer paper and so on have
been developed.

In the ASF which can be installed in the printer,
there has been required a performance for certainly
feeding various kinds of sheets without causing any

15 problem. However, the sheets as the printing medium
should differentiates optical feeding conditions
depending upon thickness, sizes or surface
characteristics of which.

Since the conventional ASF, which can be installed

20 on the printer as set forth above, has no feeding
operation- control means for driving the feeding roller
by driving the motor, control of the paper feeding
operation by the ASF is performed by the printer.
Therefore, control means within the printer is required

25 to have feeding operation control function having
feeding conditions adapted to various sheets.

Therefore, in addition to control for the printer body,
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| arge and conplicate. On the other hand, in sone printer S
rquired tha?puse of an external ASF dedi cated foP postca']!rm(})%et s Bech Replaced
external ASF for a continuous sheet feeding and so on irle%aﬂ i ”m'
nornal external ASF is permitted, or use of new type and

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 t&,;ée xfgﬁsgg%q eLati o JReLefRfe maRb! War&h Prbie g%fﬁ,awody
ur er co

becones icate, or 1n wrse case, nodification of the software

beconeg 4 SSAHY cAY1RcRRR@D] emin conpatibility is possibly caused. On

t he ot her "hand, |arge nunber of printer bodies are in the market so that
modi fi cati onogf tHhe sehlesarneand,t Her séeBeobriiter @ri Blogly pbolly iiss
substantially inpossible. In the alternative, upon providi ng new external
ASF, | trdquieqd retht asepaferaheesiveymah BSFeiddicaded tfiont causi ng any
probl em by the existing control function for the feeding operation which
hass bepwgtroardedaeding, peimtexteTmalefBHSE, fiasigntoptiimorcosm ehe Sk is
restricted significantly. On the other hand, the ASF, such as that

di scl ofekdingapmskseo Panenm Apaditddrnteatbeogormgl £6038881 iASF
generally constructed with a pressure plate, on which sheets are stacked, a
paper fde@eFnisbad, (6r MERIIGH BRew Lype 3RCeIMRYONES FYPen@fredi um

tacked on the_pre e . . .
S externalpAéﬁu{s permitted. If feeding operation control

f

of the ASF is different even in part, the printer body

10 has to have control functions for all of the feeding
operation. Therefore, software in the printer body
becomes further complicate, or in worse case,
modification of the software becomes necessary, and a
problem in compatibility is possibly caused. On the

15 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

20 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

25 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
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pl ate one by one, a paper transporting roller and a pinch roller for
pitching and transporting the sheet fed fromthe feedi ngspifellies BeenReplired
printing nmedium in addition to paper, various other ne q
i ncluded. In the sheet feeding operation, at first, the [ on
the upstreamside in a transporting direction is driven for rotation, so
that the sheet is fed. Thus the tip end of the sheet abut with a nip

portion forned by the transporting,sroller _and the pinch roller on the
domnshﬁ%ﬁ?§i&?iFP?hPQ%Qﬁgﬂgrméﬁ}?mr§Eﬁd%ﬁésﬁﬁsgﬁﬁwﬁ¥$§%ﬂﬁ§sheetis
formed intpo the nip paortion_by _furfher t. he. | L.ng.roller to
perfor @?@gpst%?igx. ORfer 3t ﬁapfé%ygﬁ?%%)gjgf%&t ?é’r%%#ugﬁgoram | er, the
sheet is. n ; i Rt Y t I NELRAY
Sheet BABERISLIER DI ERTIHS Sofl idioORLhLen Ohol BRJUL LAY
rotatiopr-gh Wife t FERSAMNY | PI1NEY &7 AkheHd FSPAELINRY 8L, 0% S the tip
end portion of the sheet” abutted to the nip portion.” Upon such positioning
topsof shgetideno! kadeedi ariduser othdr né@saucshagndape Wi th the rear
end portion of the sheet, significant back tension should be exerted on the
sheet ointhadEdnst reamlse dehieet eeédadnspwpengtdiorectavnfiset hathe

preci sion of positioning top of the sheet is degraded. In order to prevent
this, afeeddrshapedlex len theusgnstrethe siodei nn eoltvansport wgst ruct i on

to forcedly release depression of the pressure plate onto the feeding
rol l er @yresdisonfis vensdagn xekation, so that the sheet is

fed. Thus the tip end of the sheet abut with a nip

10 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

15 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

20 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

25 that precision of positioning top of the sheet is
degraded. In order to prevent thié, an arc-shaped

roller is used as the feeding roller, or a construction

- 6 -



be enpl oyed. By "such construction, -when the feeding rollBjdy, ethnBa o
particul ar rotational phase , load is not be applied to thgmm eplaged

case, upon positioning top of the sheet, it is frequently W}’l{
0
In The

drive both of the transporting roller and the feeding rol
exert the back tension on the sheet by the feeding roller. However,
conventional ASF as set forth above, problens are still caused as foll ows.

Nael Y, b1 £Hfi6 LQTY O 10RL o A AD00: BOSId £ OPhBO bl Shr8N@Alatdr | Vi Ng of

the transporting r eeding roller are initiate sinultaneously.
Howeveronid RISt Feedidis +81f1aat a5y Ohebafk| @8haotdmeoBeans orietan i n

transm ssion of driving Torce, the rotation start timng of the paper

f eedi ngbeokhgyl ®petine upst s@am Wdslest fulchd dii aAnwber i tigedifeeciing can be
slightly delayed fromthe rotation start timng of the transporting roller
on t he doMsir ebs dnda ipathéctrlans ppotatjchatcphase i p Lbiesl casenotthe
feeding roller should exert back tension to the sheet. As a result, upon
posbt i doengprdpied tie theeshegteci sTontdfid eedery cponepdisst tut drd N
affect for precision of the print start position. On the other hand, when a
conmon #ePorf stheeghiart dr iti Ag t heeanemply t Pag faymed hed dxieveeedi ng

roller, it _is possible that reduction_ratios of the -8- transporting
ol | or el IRE { be ﬁgrqreﬁperteamo%o%é%ea%%ﬁ%&ef%dm& TRLLEH of

arrangenent of the .
g sO0 as not to exert the back tension on the sheet by the

feeding roller.
10 However, in the conventional ASF as set forth
above, problems are still caused as follows.

Namely, in the conventional ASF, upon positioning
top of sheet, driving of the transporting roller and the
feeding roller are initiate simultaneously. However, in

15 practice, due to factof 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 delayed
from the rotation start timing of the transporting

20 roller on the downstream side in the transporting
direction. In this case, the feeding roller should
exert back tension to the sheet. BAs a result, upon
positioning top of the sheet, precision of feeding can
be disturbed to affect for precision of the print start

25 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
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conponents. As a result, if the peripheral speed of the feé@kmgxh%k er is
| ower than the peripheral speed of the transporting roller, laced
can be exerted on the sheet. Therefore, upon positioning to mm
adverse influence for precision of the print start position
to disturbance of precision of sheet feeding. Conversely, if the peripheral
speed of the feeding roller is higher than the peripheral speed of the

trans ' r Adi t h } owi f ence
| anSPA Al Sho BENGLY B! InaliPeLyian, DegsRsed shifoko i figeenc
presentsuephjon: b0 Rps derdoke ¥l Nar ARpRAdis BPHMEI ng apparatus and
a feeding control nethod, Ich can signifrcantly sinplify a control

sof t wareoppohetitle . of Aldhes PFEBUIRY abpathlelpartibhalaacabeeddest gphag
freedom of "the feedi ng apparatus. Another object of the present invention

s to presfdeih f6tlietg iapphowtus,tltans thie nerppheaials spded feedthg
control nethod, which can certainly stabilize precision of feeding of a
pri Bt i ngrandportaidge a bkenpr back i béheiom cahi bet eassetedofort hieher esent
i nvention, there -9- is provided a feeding apparatus which is installed
to a pr$heetg agfaezefonei nubeg goskbdeordmna pepnafh¢dhedstaatd can feed
the printing nmediumto the printing apparatus conprising:

adverse influence for precision of the print start

position is caused due to disturbance of precision of

sheet feeding. Conversely, if the peripheral speed of

10 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
15
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
20 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
25 ©precision of feeding of a printing medium and can be
more reliable.

In a first aspect of the present invention, there



a conmuni cation port for conmunicating with the printing arat us; and
control neans for executing a process dependi ng upon a c laced
received fromthe printing apparatus through the communic H

transmtting a response signal depending upon a result of
the printing apparatus through the comunication port. In a second aspect
of the present invention, there is provided a printing apparatus installed

to a fegdi oo IRRALAL S E%Ehfﬁ%pthbg%fé't{;@%ﬁhai&r H g1 TR W a

conprising: a conmunication p r communi cating with the feeding

appar atp&?in%&%gf%%)%ﬁhra@?é‘Spf:thtirr?glsah_t infy& 6AMERskShofalg to the
f eedi ng appar at'us rough the conmunication port, for receiving a response

si gnal megpansiatedt eahheE sedmahe Prhatihgomedtuineed ngheppariattbnghr ough
t he conmuni cation port, and for perform ng control depending upon the
responsgppagadius | comptiigingspect of the present invention, there is
provided a feeding control nethod feeding a printing nediumfroma feeding
appar at us i nst atomuurocapiom part foro comppnigalsinanwiddntilel i ng
printing of an image on the printing nmediumby a printing head of the
printi rRE dppane lRPragAiust ngndstep of transmtting a conmand signal to

t he . .
control means for executing a process depending

upon a command signai received from the printing
‘apparatus through the communication port and
10 transmitting a response signal depending upon a result
of the process to the printing apparatus through the
communication port.
In a second aspect of the present invention, there
is provided a printing apparatus installed to a feeding
15 apparatus and printing an image on a printing medium
comprising:
a communication port for communicating with the
feeding apparatus; and e
control means for transmitting a command signal to
20 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.
25 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 -



feedi ng apparatus through a comunication port for comunTiiesheddBasBebdRdpREq

feedi ng apparatus; step of executing a process depending u
signal received fromthe printing apparatus through the commmmﬂwm&
and transmtting a response signal depending upon a result

t hr dugh the communi cation port; and step of performng a control depending

upon the response signal received fromthe feeding apparatus through the
icati t. 1l f £t t .l t] , [

or ovi deRAPaLiEy 3. Par QAL Pr bt P E o5 AT et e

havi : I FOC L . e : .

pr edet S BERHR ThedBub o (p | B Oag T e T hR Eh  or nt ng

medi uma988-bhe d eedbpgAaRPARgtus can feed the printing nmediumto the
printing apparatus conprising: stacking neans for stacking the printing

medium a feesiay o lefahonitecddigat Bomdandi Bdgiedi updstaeked on the
stacki ng neans toward a transportation start position for the transporting

rol Ser ;f eaditontapparedns fohrdersnd ngotihmin i det ponntooxt afpar at us perform
transportation of the printing nedium -11- by the transporting roller,
when a q@ommendraa nedgdetiayh pehieod dedimgniapzaraousf; f eedi ng the printing
medi um by the feeding roller in a transporting direction in which the
printing nediskepsofr @xeoutdnca thsocess pdepenging upon the
command signal received from the printing apparatus
through the communication port and transmitting a
10 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.
15 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
20 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
25 start position for the transporting roller; and

~control means for demanding that the printing

apparatus perform transportation of the printing medium

- 10 -



roller is passed, after feeding the printing nedirumto thﬂﬂstm&ﬂﬁg%énﬁﬁ

n
start portion by the transporting roller. In a fifth aspec %?
i nvention, there is provided a printing apparatus printi ngt MME&@' ﬁ
printing medium by using a printing head, the printing ned by
a feeding roller, conprising: a transporting roller for transporting the
printing mediumin a predeterm ned transporting direction; and control
means f ey, tHRESpHEn ot e gy irdlDerTedihishby Predesespdriedgdedldyer, when
a predetermned delay period frominitiation of feeding the printing nedium
by the feetiog faldmerinihtdattriomspoft ifepdingcetivs pnintilcky tthedpuimtldyng
medi umis transported by the transporting roller is passed, after feeding
t he pri tengfeedimy tvolhent riamspotrarispostang phirection the wharsporting
roller. In a sixth aspect of the present invention, there is provided a
pri nt i nfrepmrangsingsnetiam tbs at resspRr pfatit UsheeEFBNPROBFELMAT ng
medi umto a predetermned feeding direction by a feedin roléer, t he
pri mi ng HebptnmliseiRRsSeed . f et ehe ARG 5%&@%@%8 fredium f0 .

i nti tus, th I nti t I Nt ' n_th
pr i nt i NGB BAPBPATAG L& HEF ho PR OBokY | S gt SRS OPE ng 1ol I er

for tra¥%¥{é£qg t he

In a fifth aspect of the present invention, there

is provided a printing apparatus printing an image on a
10 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

15 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

20 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

25 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
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printing nmediumfed fromthe feeding apparatus in a predﬁﬁgkghﬂgg

transporting direction; and control neans for transporti faged
medi um by the transporting roller, when a predeterm ned EMH l om
initiation of feeding the printing nediumby the feeding [

transporting direction in which the printing nediumis transported by the
transporting roller is passed, after feeding the printing nmediumto the

t ranspgg%f{xkggﬁfgé%?n}%d&n. Dt B £ @NABOT i & Bl o 4 e Ande v N

aspect "0 i nvention, ere 1 s pr a feeding control nethod
for trangpgel idi ener pidwi Agdnenied By adnsd aoprdideing hend,
predetermned transporting direction by a transporting roller, conprising a
step of¢gompaAsdaigtng the printing medium by the transporting roller, when
a predetermned delay period frominitiation of feeding the printing nedium
by the feedi g tvbhepont dntr arsibeti foxditteahsportindi thet he printing
mediumis transported by the transporting roller is passed, after feeding

t heSpr ipting ivegli nedian Heedr frsporthei feesting appaALWY ke & ransporting
rol ler. \ -13 - According to the present invention, the feeding

appar atpsedatgrarined & prRRspot tddid r dLrectcs?® | oRNfkans i ncorporated in-

the conventional printing apparatus so ) . ) )
control means for transporting the printing medium

by the transporting roller, when a predetermined delay
period from initiation of feeding the printing medium by

10 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.

15 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:

20 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

25 roller is passed, after feeding the printing medium to
the transportation start portion by the transporting

roller.
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that significant sinplification of the control program on THShedt Hes Baén RepRced

printing apparatus is permtted. For exanple, when the cont e
external feeding apparatus has an optinmal feeding operatioglﬂﬂllmmmﬂmﬁpm
corresponding to various medium the printing apparatus co

operation si.nply by transmitting a feeding conmand signal to the external
feedi ng apparatus and receiving the feeding conpletion signal fromthe
external feediogoadiargttis. theefesenti tirbeentréorunnees faedinmgpr ovi de
feedi ng operation control prograns adapted to various printing nedia in the
printi rappppartatsscanc geufoghy a wartoatfr gorirobad i¢onbyodr imeans
apparatus can be sinplified significantly. On the other hand, for exanple,

i f an ekaepnpoOrRaeafng afHaf afee VRt tanad RFLREINchrAPParastraal

f eedi ng .appar at us, dedi cat ed, f or ,conti nuos sheet. or an external feeding
apparatq?}%g ISP Ilcﬁéltde%%‘l“EéécfliQ?‘Fﬁgnflﬂ r"ehﬁaFé’r’c%ofeQEHQ%r%‘Beration

COnkTologb! BRLATL Sha L dhfe! B2kl SrLeRl o g2 pppeLat uo of (he
LI, Y L1 SR Ehffofe SRl SAUTEAR o 00cheihd NBpepR il Toedno
oxt o bt SE0 BAE Sapp bRl ot P ofERH SUBALAYS o o
operation control program corresponding to various
medium, the printing apparatus completes feeding
10 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
15 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
20 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
25 feeding operation simply by transmitting a'feeding
command signal to the external feeding apparatus and

receiving the feeding completion signal from the
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Furthernore, for exanple, as |long as other feeding appar ajpiShéePHsMeenHeflaced
position of the communication port at a position for estab|gmni

comuni cation with the printing apparatus, arrangenent fretﬂﬁﬂumuw&l“l
conmponents is not limted. Therefore, high freedomin desi

provi ded upon designing the new type or inproved type feeding apparatus. On

the other hand, the external feeding apparatus according to the present

i nvent | éfﬂaﬁe%éaﬁnbe%ﬁéafétﬁ%f{%tTﬁéx@fdf@,f@e_@hiélg gleb@giipn sensor

within the printing apparatus via the conmunication port. By this, on the
si de ofapberheed ngraped atiseriaaletosdiaecipparabaspmayibe mEtdm
becones unnecessary to contribute for cost down. Furthernore, by arranging
the feesh@plgetection sensor within the printing apparatus in the vicinity
of the feeding roller, the printing nmediumcan be fed into the printing
appar at us at Fhigbbermoene si bor @xamplethérs hbadg las ditker| Faadingg

whet her the feeding detection sensor detects the printing nediumor not

t hr bugtepperesmainl sasiedn Peet resitident pE ddre r ePTEUNLGHREHOM: MOPBE nt i ng
apparatus, it becones unnecessar%:to [ epeat commyni cation m%hh &gg printing
appar atds 8oP8SH habe Hamee$baP L ighbndi FEUPURLCEEHRD ALt FRE case in

whi ch the, feedi ng apparat us does - 15- t have t tection sensor for
the prike+RbLmdi gﬁ%ﬁﬂ%g GﬁééQQQmeEanﬁiﬁiﬁ?moP PEteEonpl etel y

conpar abl e B %% is not limited. Therefore, high freedom in

designing can be provided upon designing the new type or
10 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,

15 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

20- 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

25 'unnecessary to repeat communication with the printing
apparatus to eliminate time loss. Accordingly, as

compared with a case in which the feeding apparatus does

- 14 -



On the other hand, by supplying a power for driving the f&@diShatBgsBasnReplsced
contirol portion or the feeding notor fromthe printing appa

t he conmuni cation port, the feeding apparatus does not need I
el ectric source. Therefore, with respect to the feeding apparatus,
downsi zi ng, space-saving, reducing of weight, cost-down or for inprovenent
of handling ability in cordless construction is contributed. Furthernore,
by the po¢sérdventhet idetecttiatri cvensotrthe dreettheg pwineings maditmd at
slightly earlier timng than starting of rotation of the transporting

rol | er. f@rehgior epemedni oOni ciaa il performednasdt ageplebrdporting roller,
the feeding roller will not exert back tension on the printing nedium On
t he ot hEéPMRRIELES HYFak@8el y providing motors. for independently driving

' [ 1 d.t he_f eedi I , th [ I d f
e Lransportng, Gol & and eyt ogdl g rol et LIS BepPheral speeds of
d t he.f eedi | | dri f ' [ | t ly,. th
o o st SSADY, E0 oS iSer b0 GhPRa BUACISRUSY RS |
can be SLUARMA SARE Feln THO oHERR 0P LH00LAG 0P AL NG, PR N0

medi um - ansporting ro recisron 1n di Aig can be

certain i L] Vi ' | r , I ng

ot Col &%@ﬁ%ﬁi%ﬁg&%& C%c?{:gtl ;Egaé“féeaiﬁgabéﬁpé%%‘iﬂd@ aBRa Hdis: nkeef
to have the electric source. Therefore, with respect to

the feeding apparatus, downsizing, space¥saving,

10 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

15 than starting of rotation of the transporting roller.
Therefore, upon initiation of rotation of the
transporting roller, the feeding roller will nof exert
back tension on the printing medium. -

On the other.hand, by separately providing motors

20 fof 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

25 speed, at which disturbance of precision in feeding can
be minimum, can be set.

Thus, upon positioning top of the printing medium
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apparatus. on the other hand, as other effect by providi ag;khe for

or
driving the transporting roller and the feeding roller in ek cplaced
portion including the transporting roller and its driving B “
provi ded on the side of the printing apparatus and the por

the Teeding roller and its driving notor are provided on the side of the
feedi ng apparatus. As a result, the printing apparatus superior in

por t abidy t ¥hand thesputarine Feedidls, appacaldion UPA! ftedingPeaaPibéty can
be reali’zed. The above and ot her objects, effects, features and advant ages

of the pepeaiinliyVeshbdl Medd E@C?ﬁb\@dé frienes enéltie®lé heebdilmyi ng
description of enbodi nents thereof taken in conjunction with the

acconpaypagatnesn nfecBRIGFCcORSERI IPTheéthoE Hitd DEAY MGS htigngl is a
perspective view of the first enbodinent of a printing apparatus and an

aut onatapparediug. appar atus according to the present invention, illustrated
in a separated condition, Fig. 2 is a perspective view of the first - 17
- ehbodi ment @t Bhgriotthey hppelatas ethemnm efifesdt iRy frEOVAGap@ar at us
according to the present_invention, illustrated,in an"assenbled condition,;
Fig. 3%Reamed@rsnipy (HelYirs: dobFABSPIRCIRE FRlokRYi enceddrfg

appa”ﬂfgeggganggl%%tfﬁagﬁg%%gntly, the portion including the

‘transporting roller and its driving motor are provided
on the side of the printing apparatus and the portion

10 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.

15 The above and othér 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.

20
BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 2 is a perspective view of the first

- 16 -~



invention; Fig. 4 is a section of the first embodiment oftiSsjeetHas aced
apparatus and the automatic feedi ng apparatus accordi ng tf H l
invention, illustrated in the assenbled condition; Fig. 5 i ve

view of the first enbodi ment of the printing apparatus according to the
present invention; Fig. 6 is a perspective view of the first enbodi nent of
the printing apparatus according to the present invention, upon opening of
a paperehbediimentapf R gor Initdrgy dippaaatats captamry i awt oftad isheet
reference position in the first enbodi nent of the present invention; Fig. 8
is a sefepding appamatiis eabodindingota Hherpresegtapbavenisiend t he
automat | ¢_feedi ng apparatus according to the present invention, illustrated
in the hidumhratedndnt ivn; apsgnled gopdLbEeRive view of the first

enbodi nent of __the printing apparatus and the,automat.ic.feeding apparatus
according to Eﬁg'pgesle%tai TR 1B &%%Og?gs FERRPELIERE v‘?gw% t he
first 18 - enbadinent of the printing apparatus the automatic

feoti n PR S BESOThq PR 1P cBERONRORE! Fon thie PEFHAL,
perspec{h¥gdgfghshomdng arrangenent of parts associated with installation
and rel€asingin fhe automatic feeding apparatus in the first enbodi nent

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

10 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

15 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;

20 Fig. 8 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. 9 is a perspective view of the first

25 embodiment of the printing apparatus and the automatic
feeding apparatus according to the present invention;

Fig. 10 is a perspective view of the first

- 17 -



of the present invention; Fig. 12 is a perspective view s ' H, lreadt
of parts associated with installation and releasing in the
apparatus in the first enbodi ment of the present invention [

section of first enbodi nent of the automatic feeding apparatus according to
the present invention; Fig. 14 is a section showing the first enbodi nent of
the printing apparatus and the autonatic feedi ng apparatus according to the

presenteHYBAAty bE! ¢3d dhLinkA ry CAPEhratuSt alld thy Shtaaeaiidi ng;
Fig. 15 is a section showng the first enbodi nent of the printing apparatus

and t hef gg8iomef iaphaeditigs appadbadingceor ¢he presbatpriaseshtimeent i on,
illustrated in a condition at md-way of assenbling; Fig. 16 is a section
showi ng the fHigt é&dbdd nenpeafspéet prientiingw aphewding andarigenentnat i c
feedi ng apparatus according to the present invention, illustrated in a
condi t ioh parissempsongatred. with simstadiiadgni ahoandg nekefBisg embodi ment
of the printing apgaratus and the automatic, feedin%_ -19 - apparatus
acchr di tHlaet autxanak ésefieediegt p@paratust dat dehen I xeghdembesligent
initiation of separation; Fig. , 18 is a section show ng the first enbodi ment
of the ®Fi RPnPLEPPEF &t Li’sn‘éﬁgttlﬁ’é“autorratic f eedi ng apparatus according to

the presentlﬁygvtwynis a perspective view showing arrangement

of parts associated with installation and releasing in
the printing apparatus in the first embodiment of the
10 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
15 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

20 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,

25 illustrated in a condition as assembling;
Fig. 17 is a section showing the first embodiment

of the printing apparatus and the automatic feeding
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illustrated in a condition at md-way of separation; Fig. 1#iPsHest Has Been Replaced

perspective view for explaining arrangenent and force rel aff
parts associated with installation and releasing in the aut mﬂmﬂummm
apparatus in the first enbodi nent of the present invention; .

section of the major part for explaining an installation and rel easing
mechani smin the printing apparatus and the autonmatic feeding apparatus in
the firgppaseadiseaccfrdirgpresaiiei pyesidmn; ifventldlons a section of the
maj or part for explaining an installation and rel easing nmechanismin the
pri nti nol Appdrd edaiah tdhecantdrtaiton &eedimig: hppaoat wsf | sepherdtiioh;

enbodi nent of the present invention; Fig. 22 is a section of the major part
for expl ai ni igign ikitihs| at isectionr eheasimg tbehdiisati erbediomentt ng
apparatus and the, automatic feeding apparatus in the first enbodi nent of
the prR@EntheRRLNEANT yorazatdis ase itdie crutpmatkd®rfeecdridr -20 -
exp aining an installation and releasing nmechapismin the printing

appar atFPFFETHE & 1091 £t BpESats FRVEREF9Rst enbodi ment of
the pr%ffihéé%ﬁ@éaoqhFQQCO%éféiéhbggcﬁfﬁﬁ'5%”5 éégé%ggﬁbﬁ?bOdlnent

Fig. 19 is a perspective view for explaining
arrangement and force relationship of the parts
associated with installation and releasing in the

10 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

15 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

20 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

25 apparatus in the first embodiment of the present
invention;

Fig. 23 is a section of the major part for
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of the printing apparatus and the automatic feedi ng appara 1S <G rding to -
the present invention; Fig. 25 is a section of the first e s B eriipged
printing apparatus and the automatic feedi ng apparatus accor " ”

present invention, illustrated in the assenbled condition; |
diagrammatic illustration for explaining operation of a drive mechani sm
portion of the first enbodi nent of the autonatic feeding apparatus

accor didig,1 91 bGPr &8I HWEDALSON Rikd 2&lich st dhafed Rk i 6l lilrust rati on
for explalining operation of a drive nechanismportion of the first

enbodi reé %ﬁri&f@iﬁgt appfdratesdand apper autorecededifrgednghe present

i nvention; Fig. 28 1s a flowhart for explaining feeding operation in the
first enbodiraenis ofnt bepriitstgenprdanhes taccdr tdhegpireddmetpr esent
invention; Fig. 29 is a flowhart for explaining a main control of the
first enbedntdmnpf the automatic feedi ng apparatus according to the
present invention; Fig. 30 is a flowhart for explaining feeding operation
in Bhe first BdodRdents o2 bheckutdbagirem of 2the fdashgemhndEnest
according to the present invention; Fig. 31 is a flowhart fqQr explaining
ini tial9%i BReoRFHREBRT RRPRTRLUS %ﬁ%o&hﬁﬂﬁu%Qmﬁ&é%uﬁ%ﬁﬁﬂﬂgfeeding

apparatus according to the present invention; i 0. is a flowhart for
e§B|m,ﬁ@@agq%ﬁﬁﬂggcoréhng to ehe preseﬂk {hgen%%on;

Fig. 25 is a section of the first embodiment of
the printing appafatus and the automatic feeding

10 apparatus according to the present invention,
illustrated in the assembled condition;

Fig. 26 is a diagrammatic illustration for
explaining operation of a drive mechanism portion of the
first embodiment of the automatic feeding apparatus

15 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;

20 Fig. 28 is 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

25 apparatus according to the present invention}

Fig. 30 is a flowchart for explaining feeding

operation in the first embodiment of the automatic
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. aced
ki nd judgnent operation in the first enbodi ment of the priﬁ?? ot Has Bec R
according to the present invention; Fig. 33 is a flowchart 1;ﬁ \WH“\
feeding operation in the second enbodi ment of the printing
according to the present invention; Fig. 34 is a flowhart for explaining
feedi ng operation in the second enbodi nent of the automatic feeding
apparatus according to the present invention; Fig. 35 is a diagrammtic
i |l ustrfesshing aprametusn@qeerdonobdiachet bragenti Agvgspataius and the
automati c feeding §$£a[atus in the second enbodi nent of the present

i nvention; Fi§1936 &sf lPoviehawehegit pEPET PRt BLROnG i e dadd@ I i ng

appar ot GBS%R EhETS ddbrbentddiso P BPREBF cSentC i BHEPBIR FPg. 37 1 s a
ppar ot SESHAhBPRARARE. AT RGP SE 08 RECH e ho T0 et pPasent
he Shut omat | cPRGi ) kBodt At SeRCRAte Yok o BT AhTBe s Tdbhithed 701 ° Ne

et e T SR £ M TE ERGIEDQUBE e
in det aph-iW ¢ Iinpek@firsthe ecera9MRANYG NEher PHdeént invention;

Fig. 33 is a flowchart for explaining feeding
operatiqn in the second embodiment of the printing

10 apparatus according to the present invention;

Fig. 34 is a flowchart for explaining feeding
operation in the second embodiment of the automatic
feeding apparatus according to the present invention;

Fig..35 is a diagrammatic illustration of a

15 connecting portion between the printing apparatus and
the automatic feeding apparatus in the second embodiment
of the present invention;

Fig. 36 is a flowchart for briefly explaining a
communicating relationship betwéen the printing

20 apparatus and the automatic feeding apparatus in the
second embodiment of the present invention;

Fig. 37 is a section for explaining operation of
the second embodiment of the printing apparatus and the
automatic feeding apparatus according to the present

25 invention; and
Fig. 38 is an explanatory illustration of a drive

table of the automatic feeding apparatus in the second
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Figs. 1 and 2 are perspectlve views showi ng first enbodiment—of—an——
automati ¢ sheet feeder (hereinafter referred to as "ASF" @aﬁautomﬂlc

feedi ng apparatus, and a printing apparatus perform ng pri ceg Replaced
printing paper as a printing nediumautonatically fed by t

a section of the printing apparatus, and Fig. 4 is a sectl

apparatus and the ASF. (Concerning Construction of ASF) At first, the

as the SubodRent €6 RhARPPESENT vmrwehellafn efl'y explained with reference
to Figs. 1 to 4. The reference nuneral 1 denotes an ASF and 101 denotes a

printer as a printing apparatus. In the shown enbodi nent, the ASF 1 and the
printer 101 are constructed i ndependently. The printer 101 is constructed
to be rel eaPENATLEBt BESGRIPTAON fOINTHEe PREFERREPe EMBODEMENIL has a
battery and is so-called nobile printer which is conpact and portable. In

t he shown enbodi ment, the printer 101 is not built in the - 23 - ASF. As

a sgle unit ‘i{)hétg éltfédlggnb L2 8htN tﬁe%a%gé&%een%rg@iré) rm paper

feedlng only nua paper g. By the consStruction set above,

‘downsi Zpp1 sén&ééteabéal REfet oSf oMW i of ddteasd! @itH trefetdemaei nter
101 can be realized to have an optimal formas a nobile printer. Needless

t o say,td heher efetdmpaysnin®ndrawdppgs cabl e even in the case where a
conpact ASF is built in the printer 101. As a situation
Figs. 1 and 2 are perspective views showing first
embodiment of an automatic sheet feeder (hereinafter
10 referred to as "ASF") as an automatic feeding apparatus,
and a printing apparatus performing printing on a
printing paper as a printing medium automatically fed by
the ASF. Fig. 3 is a section of the printing apparatus,

and Fig. 4 is a section of a printing apparatus and the

15 ASF.

(Concerning Construction of ASF)
At first, the ASF as the automatic feeding
apparatus will be briefly explained with reference to
20 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
25 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
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where such conpact and portable printer 101 is used, outgdoqr, wthin a

vehi tle, a custoner's office when a salesman visits the -ecndeplaged
and so forth can be considered. in such situation, since _
necessary pages to be printed is relatively small, no inc | be

caused even wth only manual feeding or sinply ASf having small capacity.
When such printer is used in own office, there is a needs to perform

printi ngSH.t h Ael at isusl ¢ haige affovhe girimteri ddlpapeheapminieevadisety of
printing nedia. For such needs, ASf 1 separated fromthe printer 101 is

qui t e prcehertapheterhrtzd ypeasormipapara fepdint snlyabyetmarssiiop type to
be constantly Elach on a desk in the office. By installing _the printer 101
t 0 suchPASRIL, LeRing nt eBYl1Fhengongs riglet ¢8r f@icefasth deRvep printer.
Wth the construction explained |ater, the ASF can autopgatically feed
vaHcmstMQﬁ4%§nﬁém%9?3&%&%%@?%?naﬁﬂén%@§Fr g ﬁﬁ%rﬁ? § mediunt),

Ul 2ouRas S el ORE Pt | Ball WL £LOY e SpoORave g 2 eIl oS
o a0 ML be e Ll WIS LT rSaeel UL BELTLY 09, 2ty ool o
7t ol ERAdRC b 1ot ALK NSl a0 SR MY
i ndependgffnact ASF is built in the printer 101. As a situation
' where such compact and portable printer 101 is used,
10 outdoor, within a wvehicle, a customer's office when a
salesman visits the customer's office, and so forth can
be considered. In such situation, since number of
necessary pages to be printed is relatively small, no
inconvenience will be caused even with only manual
'15 feeding or simply ASF having small capacity. When such
printer is used in own office, there is a needs to
perform printing with relatively large amount of
printing paper as wide variety of printing media. For
such needs, ASF 1 separated from the printer 101 is
20 gquite preferable. Namely, ASF 1 is in a form of so-
called desktbp 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
25 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
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unit. Accordingly, when the printer 101 is received within the ASF 1,
automati c paper feeding function is added to the prlnterTm®$mﬂThu§%nR

1 serves as docking station. Here, the ASF serves as stabl n|t
when the printer is not installed, and can be separated fr
a condition where sheets as the.printing medi um are stacke y S|np
installing the printer to the self-supported ASF, user may place t he

printergd nyapar aid o4 pliaith hyapeat.e as the desktop printer. For the user,
the ASF can serve as docking station which is quite useful. Wen the

f oregoi ng priTHer showi agrebbdinsatt asanopiderpdentepmintelre ofeskt op
printer, it is quite inportant to quite sinply and easily perform

| nst al lhargingd epheathiigh opddeti erabeeyveémn twiel &SFtheandltie printer 101.
The reason is that, for the user who separates the printer 101 fromthe ASF
1 and czembastourcbileh@mintes éJOrﬂDs@SeaerSP]d%tyuah& &5 chbeepninteri nter
101 to the ASE 1 as carried back to the office, -25 - quite

t r oBbl ek®nised st al Mtgh)rpéﬁéoéf@}ﬁﬁ%% ﬁ&séﬁ'éPEth‘ﬁm%eléohﬁl icate and

openi NG BRFRIARG FRSVARA T o It RIS G258 of E8 a%s”ﬁﬁ 5% of the
A Lo, dBkvel L SPERA 32T LAGR SCRLES cB RETRERY LR ST phle
medi um.i 8 505211 61 BY 1790t Ak R SRhENYE ang 1ndependent

unit. Accordingly, when the printer 101 is received

10 within the ASF 1, automatic paper feeding function is
added to the printer 101. Thus, the ASF 1 serves as
docking station. Here, the ASF serves as stable
standalone unit when the printer is not installed, and
can be separated from the printer in a condition where

15 sheets as the printing medium are stacked. By simply
installing the printer to the self-supported ASF, user
may 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.

20 " When the foregoing printer is properly used as
mobile printer and the desktop printer, it is quite
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

25 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
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in substantially horizontal direction. A sheet supply siTdisShget HasBesaReplacg
of the printer 101 is shifted in substantially horlzontal rd
the ASF 1 as shown in Fig. 1. Then, the sheet supply si de

the front opening portion of the ASF 1 as shown in Fig. 2 to formt pap
path”which will 'be explained later. Nanely, the shomn enbodi nent is
constructed to install the printer 101 having the horizontal path by

pushi ngqulie e aneoubiledbmeASE linstallsitadnabhg leepavatdnglirection. when
the printer 101 is pushed into the ASF 1 in substantially horizontal

di rect | openaisi pni dicercanplisatie oand dakesf leag wehiadi.ne ASF 1. A

met hod for fixing the printer 101 within the ASF 1 when the printer is
assenbl ed wi t Bnnthe wn \@rbpodamenst ai asd shaver . ionFilige- of he@ hand, upon
separatlng the printer 101 fromjthe ASF 1., fixin é t he pr ter_101 mnthln
t he ASF BTG PREPAIKARATEARP the R‘SPVJ.ld% pih§1h%d JF%’HF\N& § $iefty

R "ei R . BYEL: T Pea tng RSP n oo cbhis, frdne Ondiily Igcgagrl;h:nd
E'rfrﬁ'tﬁrbﬁ%}ai'pé% SRy b et ahEL o 05’%?83 K RE braaft@e a0,

the shoyg qERodpenlced ngider t;S’aébEBJel e aprlef apiditage qaggati on for

i nstalling and epara I ng
printing medium is so—called horizontal path extending

in substantially horizontal direction. A sheet supply

10 side at a rear side of the printer 101 is shifted in
substantially horizontal direction toward the ASF 1 as
shown in Fig. 1. Then, 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

15 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,

20 the printer 101 is automatically fixed within thé 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

25 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
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ASF 1 and the printer 101, a table portion 45c is prOVidéamﬁﬁ_fﬁg’?ant
side of the ASF 1. Upon installing the printer 101 into t hehisAffet Has BedndReplaced

printer 101 is at first, placed on the table portion 45c. At\“ mmre
. eo

user is nerely required to grip the upper and | ower faces i “B‘“‘m
of center portion on the proximl side (paper discharge sid Si

Fig. 4) of the printer 101 by one hand, and to place the distal side (paper
feedi ng,si de~ L0 ' [ I g.ard)q of the printer 101 on the table portion
45¢c (riag tﬁgﬁcﬁ#e?%cg e pgl;ltgi %nSnglfhe printer 101 may be griped by both
hands). Wth ypi gpi Rhd heoREitthifit 168A @t hEokehbl awréi ORMbGiséhe user may
push the printer 101 toward the distal. side. By this, the printer 101 is
gui ded Ihayag?.fiitfléeéa%ii%gahde a1 9ns ndfisa PI oshdeawabatle e (right
and left side) end portions of the table portion 45c to be lead to a

posi ti oprigtmmssloti endv thebad®l ai n@thusat etheapd iposéti magd by engagi ng
wWth a positioning bore which will be explained later. In this - 27 -
cas®, ipropeawkyel yseeys etheo malshl ehprimterr andl the hdeskdion t he
printer 101 at substantially center portion of the table portion 45c. Thus,
t roubl eBEARLRISI t i oni ng becomes unnecessary. The table portion 45c has
printer slide_portions 45b on _both sides., These printer slide_portions 45b
are portions I8 &0 Py SRRREIRENT haktR OF Lo SRR L Rt 8n%01 when

the pri égiigﬁaké %ﬁg¥gt5gﬁ) g? éﬁgtalling and separating the

ASF 1 and the printer 101, a table portion 45c is

10 provided on the front side of the ASF 1. Upon
installing the printer 101 into the ASF 1, the printer
101 is at first, placed on the table portion 45c. At
this time, the user is merely required.to ogrip the upper
and lower faces in the vicinity of center portion on the

15 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 side in Fig. 4)
of the printer 101 on the table portion 45¢ (right and
left side portion of the printer 101 may be griped by

20 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 sidé guide portions 45a provided on both side
(right and left side) end portions of the table portion

25 45¢ to be lead to a positioning boss which will be
explained later, and positioned by engaging with a

positioning bore which will be explained later. In this
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1. A portion between the printer slide portions 45b on bot [ThisShtetdia cen Replaced
st epped down portion. In the stepped down portion, the print “‘ \l\\‘“
ASF 1 are not in contact. On the back surface of the printer .

plurality of rubber |egs are provided. The rubber |egs are used for
frictionally restricts nmovenent of the printer 101 by external force while
the sole unit of the printer 101 is used by nounting on the desk or the

li ke. Wemd heipriigt ened€lyl regqsiaebedaniphsh tthe ASFihted 10% milidker

|l egs are assunmed to be placed in contact with the table portion 45c, a
force rpdeicisugf the rimten d plsatt isebstansialdly | aepter BSFtidiecones
| arge to cause difficulty in operation. Therefore, in order to prevent the
rubber Pégshe ohpbdm ROTEGON t40Ehe TABIR, pBFOUSH eSeme ROSE BHRBE HwWN

portion between the slide portions 45b is provided greater depth than the
hei ght BECORETF UBPBEILYS2LET the ot her hand, the reference numeral 47a

dongies an OveHIaG. BOLILon 8 SIPhAL SRS E838e padfiod of e
(B0 PHSH B BEc G IGES “AOSIE LER, LS B P Sk e 0]
et ShpASkO 15 LRI OB R LataSEud ekt ontabd ol
101 int gk MSF1B1 kA HE [8Biheer T®1 is pushed into the ASF
1. A portion between the printer slide“portions 45b on
10 both sides is a stepped down portion. In thé stepped
down portion, the printer 101 and the ASF 1 are not in
contact. On the back surface of the printer 101, a
plurality of rubber legs are provided. The rubber legs
are used for frictionally restricts movement of the
15 printer 101 by external force while the sole unit of the
printer 101 is used by moﬁnting on the desk or the like.
When the printer 101 is installed within the ASF 1, if
the rubber legs are assumed to be placed in contact with
the table portion 45c¢, a force required for the user to
20 "'push the printer 101 into the ASF 1 becomes large to
cause difficulty in operation. Therefore, in order to
prevent the rubber legs from contacting with the table
portion 45c, the stepped down portion between the slide
portions 45b is provided greater depth than the height
25 of the rubber legs. |
On the other hand, the reference numeral 47a

denotes an overhang portion 47a formed in an upper case
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pushing direction matches with a contact direction of both gamecton ich
establish el ectrical connection between the printer 101 and lfﬂﬂgmmmd
During operation for setting by pushing the printer 101 into H # ”I”"
el ectrical connection is established by the connectors. By t :
constructed, it becomes unnecessary to perform other operation for
establ i shing electrical connection through the connectors for achieving
hi gh opgy a8kl ithe andravol dsTRES BviGridnghpord ber 4781 i& EBendd ephi on
different fromcontact direction of the connectors for successfully
pr eventgigs t b teinh et @axrd I balbeiocenaadd elysotreialinot 5wl anidd er f er ence
bet ween the connectors. Furthernore, the construction of such pocket
port i onf ommspeemotkeatammacki ohatt o anebe iveusdue whrind dor £8lupwar dl y
defl ect the front side (paper discharge side) of the installed printer 101,
damagi ighetretms i nEhel Kawgkebr pioart; Lemwehusd fetmede pitysheaildst al | ed
printer, 101. It should be noted_the overhang portion 47a in the shown
enbadi iERE1Ras & HeOgEbm aster thed .adér Qiotiet Patskothesi de porti ons.
On the other hand, a.center, portjon of the_overhand_portion,47a is_a
recess&lrbvgﬁ?arﬂgo?aoﬂpit& 1'41’}% AREC ok d’rﬁgﬂ:‘,bﬁmtéﬁlg%rlé‘?icﬁ&%ﬁlon, such
~as a poyer sg@tch and gg?n isrprovideg on _the uEger face of tQﬁ% rinter
101 as FhrEf&SHOWNS FhenP? etvt%%v Pﬁaﬁggep]f)r om W 08,/ into a
shape $0.25:09! 161Ca¥R/o EAORREA] NEnPREHAN aPYeRfl{dAY anglearance
bet wee € overhang portion 47a
pushing direction matches with a contact direction of
10 both connectors which establish electrical connection
between the printer 101 and the ASF 1. During operation
for setting by pushing the printer 101 into the ASF 1,
electrical connection is established by the connectors.
By thus constructed, it becomes unnecessary to perform
15 other operation for establishing electrical connection
through the connectors for achieving high operability
and avoids pushing of the printer 101 in the direction
different from contact direction of the connectors for
successfully preventing the connectors from being
20 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
25 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
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and the upper face of the printer 101 is an extent about OTHs Shetigs 2,

the Fifting of the ASF 1 can be prevented successfully. If i laced
excessively large, the desired effect cannot be obtai ned. ’ n
Fig. 4, it is assuned that the length of the printer 101 in

forth direction’is L1 (nm and a length of the table portion 45c in the
back and forth direction is L2 (mm), and the Iength of the overhang portion
47a is bIeHang Thewuriteatobosh ngide! gowvisibng.i s @st ahlel ditdderl1/2 < L2
[err] (L1 -15) mmAt first, the length L2 in the back and forth direction
of the hahbid partemtetScportden tof behgr esrerhansh pat tipnl/4fa ol st lve
length L1 of the printer 101 in the back and forth direction. Thus, the

st abl e resdissed averhaegppontsionod ks i ReaPrELNHLYhe WRSM 18Ban be
certainly maintained. Assum ng that a 30 - relationship of L1/2 > L2 is
est abl | 9PEF 2k HRgpDOK ek one1 SUFR nas| AsRPWRH S¥HdIGR AN fPpeon 18

T B LR S LB AR b (RS PLY e P b,
(L2 [eham 5botiattr Rl (avieBans arSrkadihif e iR fued 2naTs "
1% of RS OSBRI SR B kel SR DB (1
By setting a clearance between the overhang portion 47a
and the upper face of the printer 101 is an extent about
10 0.5 mm to 2 mm, the lifting of the ASF 1 can be
prevented successfully. If the clearance is excessively
large, the desired effect cannot be obtained.
Here, as shown in Fig. 4, it is assumed that the
length of the printer 101 in the back and forth
15 direction is L1l (mm) and a length of the table portion
45c in the back and forth direction is L2 (mm), and the
length of the overhang portion 47a is L3 (mm). Then,

the following relationship is established.
20 L1/2 £ L2 £ (L1 -15) mm

At first, the length 1.2 in the back and forth
direction of the table portion 45c is set to be greater
than half (L1/2) of the length L1 of the printer 101 in

25 the back and forth direction. Thus, the stable |
condition when the printer 101 is installed in the ASF 1

can be certainly maintained. Assuming that a

- 29 -
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forth direction of the table portion 45c to be smaller in {ThieSkexiagnBech Beplaced
thanr or equal to 15 mmin conparison with L1 of the printer i Kk
and forth direction, on the proximal side of the | ower porti

printer 1.01, a space to insert the user's finger can be certainly
provided. By this, upon installation and separation of the printer 101, the
user can performoperation with gripping the upper and | ower faces of the
printer is s Ra oyr 1 & BStROSS t 0 t{Hé Ppkhe gyt nter 101
by bot hr%gég)lrbr%t}gﬁﬁcgﬁdﬁﬁ{)% of i%Z jféERéR]%t(Ll @1&%1 mtg?ip?lot rté%ui red to
be satiphiedn rcrideinvedl]ledangtditiba Wadi lbdi seeiioh enths tabl e
portion 45c. For exanple, it is sufficient that a recessed portion

sati sf ywngjehtddr EgomndlvenadSFi dn nay Wwhifor neldepprtiretéy 1601t hies cent er
portion or both side portions of the table portion 45c. On the other hand,
since aisptedliedfogquide mnstabdweerfoor temsioigt he fting 30f- threxi nal si de
of the printer 101, a design, by which a size in the height direction is

vi shal | yeast sieleepfi she Q‘éﬁrﬁﬁlotﬁﬁf'néd. Gt t shoyiligkrbeanates tHhakness
(height) of the table portion 45c is_desired o be_greater than or equal to
about 1BtnkssFequisethdibatatbe metardensihimbe (BldderSiked & | over side

f th ' . 101.. Furth . dnth nmbodi th J | ow
el at§ REHR IS0 Lk PREho®? Lihd FRRRS LBOPERRP 439 ond 4s " 9

not required to be established in the overall table

portion 45c.

10 On the other hand, by setting L2 in the back and
forth direction of the table portion 45c¢ to be smallér
in the extent less than or equal to 15 mm in comparison
with L1 of the printer 101 in the back and forth
directién, on the proximal side of the lower portion of

15 the printer 101, a space to insert the user's finger can
be certainly provided. By this, upon installation and
separation of the printer 101, the user can perform
operation with gripping the upper and lower faces of the
printer 101 in one hand (of course, it is possible to

20 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 45¢c. For example, it is sufficient that a
recessed portion satisfying the foregoing condition may

25 be formed partially in the center portion or both side
portions of the table portion 45c. On the other hand,

since a space is formed in the lower portion of the
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By setting the projecting |length L3 of the overhang porti.gn 47 q
greater than or equal to one fourth of L1 of the printer fidcf Has Bethi Replace
and forth direction, upward di spl acement of the printer 10 “Hl n“ l |

successfully prevented. Furthernore, it has been appreciat

foregoing setting is also effective for limting the inserting direction of
the printer 101. Assum ng that the projecting length L3 of the overhang
porti onp#dximaredider éhather retirtero 101k, hal Hleafidri, obyt Mhjpchneer 101
in the back and forth direction, the pushing anount in installation of the
print ersiée righ athee height KBdmpdtionr den vhsuhd lhaokotnd forth direction
becones relativel{ excessive to degrade operation feeling. On the other
hand, ererssinteiplear ggaprbeechtoningdunt @ the etretnfapsitiadn 47a

shoul d -32 - cause visual feeling that the oyeral] apparatus,is |arge to
cause dehisknessr (peidatdppledhentabdie OFELAhA2SelS BT HERROr E,

excessi vel | arge projection of the overha rtion 47a shoul d cause
i nt érfeF@ni@ WERa ARBR OF tWﬁgp&O fagg‘éﬁgf & PREES 8], In this

connecton,. it has heen found that ihe projecting | h,of the_ower hang
porti onkﬁ?&%]st"ﬁggt TIEEFT gBPEI thbtéflﬁe ah 6P%é)qﬁ%rﬁét 85%8‘1%: h%f‘%ﬁ%of t he
| ength e e O1lnhn the back and forth direction. In the
project?%gkgﬁ%ﬁé#gbﬁk§%cﬁogitent, sufficient strength of the projecting

over hang por e cidrfigebe 136" AL BhIRh NeAbBRI RGBSk SUTT I ci ent
strength of the !
following relationship is also established.
10

Ll1/4 < L3 < Ll1/2

By setting the projecting length L3 of the

overhang portion 47a to be greater than or equal to one

15 fourth of L1l of the printer 101 in the back and forth
direction, upward displacement of the printer 101 can be
successfully prevented. Furthermore, it has been
appreciated that the foregoing setting is also effective
fér limiting the inserting direction of the printer 101.

20 Assuming that the projecting length 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 printerllol
relative to the length thereon in the back and forth

25 direction becomes relatively excessive to degrade
operation feeling. On the other hand, excessively large

projection amount of the overhang portion 47a should
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apparatus. By formng the table portion 45c and the overhang portlo 47
satisfying the conditions set forth above, a form which Tbaﬁhﬂ ﬂﬁm

ced

hi gh operability, limting effect in pushing the printer SF 1

and prevention of upward di splacenent of the printer 101
succéssfully obtained. On the other hand, in a side face portion between
the table portion 45c and the overhang portion 47a, a |arge opening portion

is formpduste heiglib1offédRiny Mileit sthe Wiaeallr Hpparatulss ianl Yake@i red
to be greater than or equal to a clearance between the overhang portion 47a

and t hetopprsudacdreiwbdekpfion eri<thg Bppreasgeompeieagiper tican thered in
the side face portion wll avoid interference in the case where a -33 -
power cublez;. anFumtdrdmnereonsewtessiveliyght arget piraf eat iceced fi hipeporti on
for infrared ray communi cation are provided on the side surface of the

pri nt er oY@rhaneeppr tien phi/a @—hquidmﬁtﬁeimfcﬁanmcswm 1in a
condi ti on where the power cable and/or interface . connector is nounted on

the§N|HQQIQEHOHN%R)thﬁe“ﬁﬂﬁﬁe§a§61QﬁnF¥@ PEp&ERBdPdom tFHe BBRESL with
TR 2l oG, s paner cable andler Lkl Lace cpRIScior 2z el o, pounted, or
the conggety ep8”'r%%ﬁ“g’&“ﬁgr%%.toar?'h%he%.se'rﬁé’é@ Gl GO0RPE kY BET YR ”‘e
than or equal to one half of the length of the printer
101 in the back and forth direction. In the projecting
10 amount in such extent, sufficient strength of the
projecting overhang portion 47a can be certainly
maintained to achieve sufficient strength of the
apparatus.
By forming the table portion 45¢c and the ovérhang
15 portion 47a satisfying the conditions set forth above, a
form which can achieve quite high operability, limiting
effect in pushing the printer 101 into the ASF 1 and
prevention of upward displacement of the printer 101,
can be successfully obtained.
20 On the other hand, in a side face portion between
the table portion 45¢ and the overhang portion 47a, a
large opening portion is formed. A height of the
printer side guide portion 45a is only required to be
greater than or equél to a élearance between the
25 overhang portion 47a and the upper face of the'printer
101. The large opening portion formed in the side face

portion will avoid interference in the case where a
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printer 101 and the ASF 1 set forth above, will be descri DrsSheMiRSBIRReplaced

printer 101 is used for a long period in a condition separ SF
1, the connectors for establishing electrical connection b &ﬂlﬂﬂu”m"r
printer 101 and the ASF 1 are hel d i ndependent of each othe ( t
connécted condition. In such case, dust and dart may penetrate into the

connector portion. Also, it is possible that excessively large

el ectrogbaid:* €ARNYE MY RhRRAUE Bel Biohiridet bRt ¥ al i hecldmir Eiheu t

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

this prablenetbe vShiynperedGrirend r e ipl fysr 8AC @iae ¢ Ommaadera £ bonpeatect i ng
each connector. The connector cover presents as independent part and can be

r enovedpwasn déd pr ntlee $48d sunfaald edff | btheherASktér 10134 - |In case of
super conpact printer, such as the nobile printer, a space is quite

strict | Namedyedthes phintemdd brmeyvdre whinshalsledi in cheapA3Rd Inidm num
space, the renovable type connector -cover set forth above is optinmum For
exafpl ed n@ition wherrpatshe gpeovwesr aphecedd/Qy interidper portion of
a rear face mating with the ASF 1 as installed thereto. \Wen the printer
101 i s FRENEGFEAL A g HeownkEed Qppﬁgé’H?%ﬁ%?rt@%;116Aﬂ§QEﬂgh?n open

cond! 1 90435 SHOW! TuEl Goed SIS B L ogoREC PLecgver 419 15 Lemoved
maintaining the power cable and/or interface connector
as being mounted on the printer 101.
10 (Concerning Connector Cover)

Next, a connector cover of the connector portion
which establishes electrical connection between the
printer 101 and the ASF 1 set forth above, will be
described.

15 When the printer 101 is used for a long period in
a condition separated from the ASF 1, the connectors for
establishing electiical 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

20 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 orxrder to
prevent this problem, the shown embodiment employs a

25 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.
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engaged with an ASF connector 44 (see Fig. 11) on the si dBhixSheohBhs Beed Replaced

renoved. Upon connecting these connectors, the renoved con 19
and 57 may be stored in connector cover receptacle portion Hﬂgmmﬁf
the table portion 45c. These connector cover receptacle porti

45e are constructed to have projecting portions of dinensions equal to the

connectors utilizing thickness of the table portion 45c. By storing the

connect So 121Kk~ S T r & agb®ipetions 45d
and 45eﬁah?%§ﬁ%h%%p%inter %8lﬁﬁgh$ﬁgﬁgﬁﬁggpiﬁggﬁg gégq%?éthe connect or

covers g#9ntithk S7aakpaiEVvest efhiftonsteadtlyy Fomiviar) Y Aok the
connector covers 119 and 57 within the connector cover receptacle portions
45d andcéhmectich covmctwhichydrs rgatpeacdiseqapr andhsmitdiimand siseceny

-35 - be arranged at any position in the ASF 1 and the printer 101.

However they memovdbig ttyoeonmariactovveovearepetclfomiont ablsretsisand 45e
on the table portion 45c, the connector covers 119 and 57 are stored

bet WeenoPitaINBE. 1 and the printer 101, dropping off of the connector covers
119 and 57 can be successfully prevented. Furthernore, it is preferable for
capabi | ity ofFeardiesammbecotittRFiBsR: sLQ19 ek 57 Prémt8& ernal view On
t he ot her hand, mhi he printer 101 is separated, the cennector, covers 119
and 57 SPERSGRE Ldgaiif t Ble MERF B GROSEUIThObf Bt FEY cHRARE TR ELBFers 119

and 57 %gttl'lhetﬁg HR%%I q Sa% lznasq:daffegio t@{eervee@é . When the printer

101 is installed in the ASF 1, a paper feeder tray 116

10 1is held in open condition as showﬁ in Fig. 6 and a
printer connector cover 119 is removed from the printer
connector 117. Similarly, an ASF connector cover 57
engaged with an ASF connector 44 (see Fig. 11) on the
side of ASF 1 is removed. Upon connecting these

15 connectors, the removed connectof covers 119 and 57 may
be stored in connector cover receptacle portions 454 and
45e of the table portion 45c¢c. These connector cover
receptacle portions 45d and 45e are constructed to have
projecting portions of dimensions equal to the

20 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

25 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

- 34 -



forgetting of setting of the connector covers to the conndhisShet Hds BednlReplaced

shown enbodi nent, for respective of a plurality of connecto
connector cover receptacle portions can be provided. Concer &w”mm
connector covers, simlar is true in the relationship betwe

and the ASF |ike the notebook conputer and station, for exanple. (Brief

Summary of Paper Feeding and Printing Operation) Next, operation in paper
f eedi ngbanadri¥amgedg dth afig ition WherchéhrsE ilntendl@hd priatad ed in

the ASF 1 will be explained (detail will be explained later). Fig. 4 is a
secti onl0f .t héHowetidy orbywhpretiding titer dédnestiostabired in the ASF 1.
On a pressure -36 - plate 26, a predeterm ned nunber of sheets 200 as
t he prineceptadlenpartiens 4S5&hand draign 2he tRielerpoutropl ate 26 is
pivotablg supportgd on an ASF chassis 11 at ogs egg portion of QQ upper
si de. BySReartdief conpestare covaRs shidn@nd, SThans cstaredpketween s
ar ofnd BHgT GRTplr Rchriie BELAIEBLAd r ATEPPLEGPSE PG B the Sheet s
oi ck- upSPBRESTEos Bouas ptip. BT of fefato Be PHESRRFHE ol | or by A not
Shown SalLyalnd S TR cREHIRRE | NEeP e P EHRREN £3¢8R7 LS Bl F1RY ©
of hiding the connector covers 119 and 57 from external
view. On the other hand, when the printer 101 is

10 separated, the connector covers 119 and 57 are exposed
again to encourage setting of these connectorlcovers 119
and 57 to the connectors 117 and 44 to prevent
forgetting of setting of the connector covers to the
connectors.

15 In the shown embodiment, for respective of a
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

20 compdter 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
25 later).

Fig. 4 is a section of the condition where the

printér 101 is installed in the ASF 1. On a pressure
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a predeterm ned clearance is formed. Wthin the clearance,yiRRe8088teh R&HMted

are tnserted and set. Abutting the tip ends of the sheets 2
plastic filmformridge sheet 37 provided on a ridge, the tﬂ“ﬁm’umlllmﬂ
sheets 200 are positioned. Mdst of rear portion of the shee

supported by an ASF sheet feeding tray 2. The ASF sheet feeding tray 2 is

pi vot ably supported on an ASF upper case 47 at one end portion of the | ower

side. Up@myta1pPert ianHtdgeteeli v, nlibASFoshesledieedpng tdaytRel s hel d
with a predetermned angle, as shown in Fig. 4. Wien the ASF 1 receives a

sheet fpedimgi hgsSaddiunnaireondthe abi RswAOin FHey pi 2R~ up Tioél er 19
initiates rotation in the clockw se direction. At the sane tinme, hol ding of
t he prepswssytet @l é s2belisagetivotaldd -stppbl-edtonhawn AGH t he
pressure plate 26 causes pressure contact between the sheet 200 and the

pi ck- upchas®is231l Hienpnehershapor2don ot ant sy esdde .by Byrf ace
friction of the pick-up rubber 23. Only one sheet 200 is separated fromthe
restd of ME@EnShedt & MrefsuriadgelateesprAng baé .t A poressune dodatasr
sheet path 58 (see Fig, 3) _fornmed by the ridge 36 and_a posjtioni ng base
39. Subg&yeht Pyasas Sheflomovi set Addaetien HOWRER ASPiHesYPdi schar ge

tion_ 5 ig., 3), .t heet path of the printer 101. .Th t 200
o' honTHBRRT cPRed D St Hapepa AT TtRios BATECHPaTpLheh 1s 3d a

| ower Sg*fggagggaggﬁiggx Upon setting of the sheets 200, the
pressure plate 26 is held in a position displaced away

10 from the pick-up rubber 23 on the pick-up roller 19 as

| the feeding roller by a not shown cam. At this time,
between the pick-up rubber 23 and the pressure plate 26,
a predetermined clearance is formed. Wwithin the
clearance, the sheets 200 are inserted and set.

15 Abutting the tip ends of the sheets 200 onto a plastic
film form ridge sheét 37 provided on a ridge, the tip
ends of the sheets 200 are positioned. Most of rear
portion of the sheet 200 is supported by an ASF sheet
feeding tray 2. The ASF sheet feeding tray 2 is

20 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

25 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 is released
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Phe. snoBebo e (SR aEERT od Toct AEEH G TBhpEReuroetaR a6 Hibra112 and &

hin the printer 101. The sheet path is so-called nyal e%dingpla
whil e used as sole unit of the printer 101. Sub §.045 Se ced
ng the sheet by a paper end sensor 108, the printer & L"

ze that the sheet 200 is fed thereinto fromthe AS
the sheet 200 abuts onto a pressure contact portion between a
rting roller (hereinafter referred to as "LF roller"”) 109 and a

tip

BY &hd lHotThehdwh tanecetMespaainieeti @ldté opgaidanseé the paper

sor 108 fromthe printer 101 and transmts a response signal
pregiurenpaitastobetdvweénf ebdi rghéett RO PranflethE patkaup

rmned timng. At this tinme, the sheet 200 is depressed between the

eukks®r aBd .t hel'pench the | sheet0 200 hia wriesdet ednincatemperss e
ng upon stiffness of the - 38 - sheet 200 for so-called

suinfaoe fid attporndoftheepikdetup | nubbier cdhdi t QoY t@Bepri nt er

eiving the response signal _indicative of conpletion of sheet feeding

shegt 1280 vies saparpted| fronodhe resk ©htthee Shekfes b ned
to feed_.th heet 0t inti ti .. As [ LT it
e ok ABBaISHE Shed 1toh P8 AR SRBEeshAiOn AP HEAT St 5

spur 113 $3G08 G58lse! B9 N SRR AL PN endNERCEEE A6 NEET 101 1S

10

15

20

transferred from an ASF sheet discharge portion 56 (see
Fig. 3) to a sheet path of the printer 101. The sheet
200 is then transferred into the sheet path formed
between a platen 105 and a lower surface of a battery
107 within the printer 101. The sheet path is so-called
manual feeding opening while used as sole unit of the
printer 101. Subsequently, by detecting the sheet by a
paper end sensor 108, the printer 101 may recognize that
the sheet 200 is fed thereinto from the ASF 1. Then,
the tip end of the sheet 200 abuts onto a pressure
contact portion between a transporting roller
(hereinafter referred to as "LF roller") 109 and a'pinch

roller 110. The ASF 1 receives a detection information

. 0of the paper end sensor 108 from the printer 101 and

25

transmits a response signal indicative of completion of
sheet feeding to the printer 101 at a predetermined
timing. At this time, thé sheet 200 is depressed
between the LF roller 109 and the pinch roller 110 with

a predetermined pressure depending upon stiffness of the
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in a condition instalied to the ASF 1, the paper path set h oye LS
constructed. Extending direction of the paper path in the g@%éeﬂ hoNiy ced
connecting direction of the connectors 44 and 117 are substim E[II ’

parallel to each other. If blocking of the sheet 200 is
position while the sheet 200 is present over both of the ASF 1 and the
printer 101 for transferring the sheet 200 fromthe ASF 1 to the printer

101, it s@%@@%ﬁo@ewa@s—b@ﬁe@&r@é%itgter@tiaheroti%hér eMpA\¥nd. o@ i enting

t he paper path in substantially para to the connecting direction

permitstyppaghbieen ofIhhehAld iemdieicand the PATHritén 1L0d ces€esetird®rth
above. Assumi ng that the paper path and the connecting direction of the

connect aitse i néspeede peigaadi cuhdi bytristat o fecompelebionhef sheeé it
beconmes necessary to -39 - separate the printer 101 in the connecting

di rect i dreadinge fommmether SF t1i drivesssthe L& moklele 198et0200 in the

t hi ckness direction or so forth to possibly cause rapture of the sheet. In
nor  woksEakeeatt Hhie upredaterapinedoft ¥penghéer Deednifre eshaetwiMin t he
apparatus. Furthernpre, in case of _a thigck sheet Wg%Ch s sfrong to the

rupt ur e £q {2 PBESRES RGBS t 0 BEFAWMILLRG WitReR PFEATHSIRENIOun
Crbodl Tk O IEAPER £21 A e oMl N LSt oLt e
IR O BRS80S HE A4S WAKE RS ol DEcobtul bt
200. Furthermore, the sheet 200 is transported between
10 a paper discharge roller 112 and a spur 111 and
'discharged.
In the shown embodiment, when the printer 101 is
in a condition installed to the ASF 1, the paper path
set forth above is constructed. Extending direction of
15 the paper path in the printer 101 and connecting
direction of the connectors 44 and 117 are substantially
parallel to each other. If blocking of the sheet 200
- is caused at any position while the sheet 200 is present
over both of the ASF 1 and the printer 101 for
20 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
25 above. Assuming that the paper path and the connecting
direction of the connectors intersect perpendicularly

relative to each other, since it becomes necessary to
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Treatment at the occurrence of blocking of the sheet beconeisphed HasBeskoplaced
rupture of the sheet 200 and residing of the sheet 200 wit hi

wi || never be caused. (Concerning Reference in Wdth Directi

next, explanation will be given with respect to a reference

wi dth direction of the sheet in the paper path as set forth above. At

first, explanation will be given for a reference in the wdth direction of
the shegbgardbe RHASFiAREr A50Bhewn tHe Fegancrttigbdigscehenoioft he
paper feeder tray 116 pivotably supported on a predetermnm ned position of
the prighey dédneduwraisi ig tike patebeardpPltasmenie thet shidwt paper ifreeder
tray 116 stabilizes - 40 - feeding operation of the sheet in hand. \Wen
t he papehe egileckiesms 1dbrectuleon edri sopkortbndia ipnssibdhowraiiseri g. 6, a
reference guide 116a provided vertically at one end of the paper feeder
tray llgardppear of e sgbeet00 I8 Mese twargotptfe tdferamptugadie
116a. In the shown enbodj nent, a reference,in the wdth_direction of the

she@ 206hEigepEndd@yshrety Q0 ey Figsikde1wdtinn; RE& ERRRLAS Wheet
200 with pl.gci th i d d ti of th t. 20 | th f

Ui de LIBECHRRIOKS nifoFoRik Shett CBIGF rhRE it HOH At T GROBEh B
perf or [{ggreg {ﬁ‘%égﬁgseh,o‘“{‘t RO B0t s U i Be 's”éﬁér%l% Sl ar

refere
printer 101. In the shown embodiment, since the paper

path and the connecting direction of the connectors are
10 set substantially parallel to each other, the printer
101 may move in a direction permitting withdrawal of the
sheet 200 at the occurrence of blocking of the sheet.
Treatment at the occurrence of blocking of the sheet
becomes quite simple, rupture of the sheet 200 and
15 residing of the sheet 200 within the apparatus will
never be caused.
(Concerning Reference in Width Direction of Sheet)

Next, explanation will be given with respect to a

reference position in the width direction of the sheet
20 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 ip Figs. 5 and 6, one end of the paper

25 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
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provi ded at the sane position as the reference guide 116qu ol 2 1 d h1
direction of the sheet 200. The | ater-nentioned reference ' it
positioning of the sheet 200 in the width direction togetdﬁ‘l ﬁ ﬁ
reference: guide 116a. It should be preferable to provide

refefence guides for positioning the sheet 200 in the width direction, as
| ong as possible in the transporting direction of the sheet 200 in view of

stabi | | gabiam@f obBeatEsh 390.cHROSEhEER s, Ofahlle Shi2eén28fd Haberwi dth

direction can be Sstabilized by using the reference guide 116a provided in
-the papgeetrader rhiay 1166i sapd dduwd skevipah odohbd tsihmet a20@am bén
prevented. It is also possible to guide the sheet 200 only by the reference
gui de 1B6g.prédyi di mgfieréheenoudile piper gredidedr ajerttibcailtlly reegl ecti ng
t he - 41- reference guide within the printer 101. Particularly in ultra
conpact omebidred ponttdre papes didededi tihiagullléeo smpearsly Fwwi de a paper
f eedi ng opening for manual paper feeding and paper feeding opening for
aut Smat $begdpet 00ecdd rigndgrigs ASRONENE stfﬁgermqe i gdependefasheet
guide, in viewof limted space. Théerefare, it becoqﬁiﬁneces ary to use a

r

cormon HBpéHY cBBPHE @@ﬂ?ﬁgmﬁlﬁm R eT 6 QRRESpaFertIR WG fopeni ngs.
oUi do T9BEHTRR Pdf drincEP (TR0 SR SoR Tt rrAtal ChSpER FOHRRE has to
be usedgﬁ?ﬁé 1ll6a. By inserting the sheet 200 with placing the
side edge portion of the sheet 200 along the reference
10 guide l1ll6a, positioning of the sheet 200 in the width
direction can be performed. In the shown embodiment,
within the printer 101, similar reference guide is
provided at the same position as the reference guide
116a in the width direction of the sheet 200. The
15 later-mentioned reference guide serves for positioning
of the sheet 200 in the width direction together with
the reference guide 116a. It should be preferable to
provide a length of the reference guides for positioning
the.sheet 200 in the width direction, as long as
20 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 baper feeder tray 116, and thus skewing of the sheet
25 200 can be prevented. It is also possible to guide Ehe
sheet 200 only by the reference guide l1ll6a providing in
the movable paper feeder tray 116 with neglecting the
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upon aut onatic paper feeding by the ASF 1. However, it isdifficult to feed
the sheet with placing the side edge portion of the sheetTﬁﬂﬁg

bd e Replatedd
fromthe ASF 1 along the reference guide 116a. The reason’|
maki ng the ASF 1 to perform operation the sane as the opera\m HH
user places the side edge of the sheet along the reference h
adj usting by hand, it becones necessary to conpletely match the sheet

ref er enassf et enhre pyifides Wdhand tie ASEnkerTheosheet reference of the ASF
1 is an ASF sheet reference 26a (see Fig. 25) provided on the pressure

plate 26. By Raactinguilleerkydeéneddetrd tbapsieetmobdie tpeiAtershest
reference 26a, the sheet is fed in a condition mhgre t he shegt S

posi ti odedl auitiee ¢t Efatcarli ned pegiaraneliownevideha mapeirofeddihg ASF
sheet reference 26a and -42 - the position of the reference guide 116a
accunul AREPARGECF oaniice Parere firedingcEingh papeaustesdhsicant i al

difficulty in matching these. For realizing,this, quite high cost and
cl)np icﬁ%e%E‘Ha 1M P@%@%Fe@@gqrtﬁ@§%%é@1’r &her eqrﬁgs aschot mat ch,

qui de. 1 FEERECERYREY: oadRRrRIPHE R RE G idR RBovi s Bhnadent heds: de

Che t1p Bt 1« AEREERYe, b BRORS S BRERP Ay Loriin 1 6r ECTMIRR o

refere”%%ﬁé%d?egﬁfhbsopening in place of these paper feeding
openings.

10 Therefore, when the printer 101 is installed in
the ASF 1, the reference guide l1ll6a as the reference for
the sheet upon manual paper feeding has to be used even
upon automatic paper feeding by the ASF 1. However, it
is difficult to feed the sheet with placing the side

15 edge portion of the sheet automatically fed from the ASF
1 along the reference guide 1l6a. 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 116a with adjusting by

20 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

25 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
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the manual feeding portion in the printer 101, nanely, mh

in the width direction of the sheet is deternmi ned only by

gui de 116a which appears when the paper feeder tray 116

menber 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.tRe Yo Pepeh R hche sRif ehbat guieaéhm%avv'alécmﬁiatﬂ@ upper side
of the reference guide 116a when the printer 101 is installed within the

ASF 1. ®irtilbs eolerpostéi dni rheofcdnststivatiehf eet ethbyet he sheet
reference 26a of the ASF 1 becones effective, and thus interference with

t he shestbsdfaartenag d‘iﬁfmcpﬂ.itvytem]:ﬁatcmrb_zp thesded. For-42alininhke sole
unit of the printer 101, in a condition where the paper feeder tray 116 is
opened ablghomulhelzfrg.glﬁ costeland ncampdidia tenmechamuam paper f eedi ng,
the surface of the &ﬁfer feeder tray 116 guidi ng the sheet becones

sub$t anFPEMir e | zdrit dthesn shedk epfraancen fee nhdnateh mhere the
printer,is installed in the ASF_ 1 novabl e paper feeder tra 116 is
m\mnedlﬂ&ﬁﬁé%ﬂ?9cﬁw9ﬁ¥W€eBo§h¢cﬁﬂgﬁ eGPPFﬁﬂﬂPs%g ?the
printer s .shown 4, t he paper path beco close to that
upon ?IH§1 tg'h%ei’e]fg&ﬁrﬁ%_e hiA 118 &£ u§§§c§'q o?e?g'j'%i Vithg the paper
feeder ék%%fH& va@ﬁ%jéﬁggwg“ﬁgud&mage the side edge portion of

the sheet, or to cause blocking of the sheet by

provided only at relatively upstreamside in the paper fegdhngpdi geﬁgﬁﬁcedof

10 colliding the tip end of the sheet to the sheet
reference l1ll6a.

Iherefore, when the reference guide 1l16a is
provided only at relatively upstream side in the paper
feeding direction of the manual feeding portion in the

15 printer 101, namely, when the reference in the width
direction of the sheet is determined only by the
reference guide l1ll6a 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

20. 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 1l16a when the printer 101 is installed within the
ASF 1. By this, only positioning of the sheet effected

25 Dby the sheet reference 26a of the ASF 1 becomes
effective, and thus interference with the sheet

reference of the printer 101 can be avoided.
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reference guide receptacle portion 36b is formed. \WWen thgmp inter 101 T ——
pushed into the ASF 1, the reference guide 116a is pi vote \HashHelqu,isace
gui ded by a reference guide guiding portion 36c fornming th e
receptacle portion 36b and thus received within the refere

receptacle portion 36b. As a result, necessary shift anount for av

I nterference between the reference guide 116a and the paper path, nanely

shi fting amounty afh&hgd1apainpat bofthbeppShdeseh gi vei 4 0t he paper path
upon manual feeding can be nade snmall to prevent problens, such as back

t ensi on condbeishearhetret the i k8petueEdadaentympt N1 gagey %Péﬂed as
Furthernore, in the paper feeder tray 116 on the printer 101 side, a right
end gui sh@@2 gni Fig.tbe siawekggdrpa téonddftidie seaiaranal hpagrpesite

si de of -44 - reference side, is provided, as shown in Fig. 6. The right
end gui deedings dhelasuy ferawi dédthe tpepeirdiffeetieectiray oi16he sheet for
guiding the side edge portion on the side opposite to the reference side of
t he 3hefuidingahofshpets ikprones @Hb@taazlaﬂl&ehed?lﬁzm;talt.hl (ﬂqﬁess
directi of the sheet _in.,the paper path is substantially the sane shape as
t he ref Rtigrddanda. ipdihenseadikionhwhane thei@rintert e ASF 1,

116a ar FOCEt DBE it ERet RS of or ERE TRV aR Lo SR eI & GRIST OB S80. The
right end gu depdetd Sa LRl L1 9" AR ALY JOSIEE 00 WENEER 6 in
the sole unit of the printer,'as shown in Fig. 4. By
10 this, the paper path becomes close to that upon manual
paper feeding. In the ASF 1, as a space for receiving
the paper feeder tray 116 pivoted downwardly, a
reference guide receptacle poftion 36b is formed. When
the printer 101 is pushed iﬁto the ASF 1; the reference
15 guide 1l6a 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
20 Dbetween the reference guide 116a 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.
25 Furthermore, in the paper feeder tray 116 on the
printer 101l side, a right end guide 122 guiding the side

edge portion of the sheet on the opposite side of

- 43 -



predeterm ned range in the paper feeder tray 116. Therefor I ~1 d
feeder tray 116 at any position within the predeterm ned r@ﬁﬁﬁgﬁﬁﬁeﬁ“

received within the reference gui de receptacle portion 36b.
installing the printer within the ASF, by setting the paper

position avoiding the reference guide on the ASF side, the sheet reference
on the side of the main body of the printer is made null and nmake only
sheet r enNGe~an b ASE_si £ ti di:nglys ~Coppl i Lon of the
apparatﬁé% or ﬁ%@cﬁ%ﬁgabigﬁ gﬁﬁ?ﬁgagﬁée%E%éﬁ%é@ﬁcéggg¥l?he%griﬁ?%? and t he
ASF and,¢esi Wn8aBicisuegessidildy; aueidethrdtled PHOBHRMIAILR caused

when interference i's caused between the Shéet fed fromthe ASF and the
sheet r gfi gle@iteEon dfhecisé dshefett heo R ilkDidyg ot hiehes llé nkdge SoELY ogkew ng
- 45 - of the sheet, danmaging of the side edge of the sheet, blocking of
t he sheeh Ihheosiddl rpposdtichecsheke treffarenece calddeofuttessshkeky .

avoi ded. On the other hand, there are sone printers 101 which has a

ref & enBdeshipe af tile sadghtosnd oguasie H22 eher ericewgdi daramd6a in the
width direction of the sheet, and a relatively long length of the fornmer

r ef er entBiglknesss Binrcaeon ©fukbepshieagtoningthie twarbekematdtabbe, it is
difficult_ to set the paper path with avoiding all of the reference guides.
Ther ef oPBPStRR K& 1das thensamp eshapre feh el Bn refeReRESOoTU e mai n body

of the Ry e 8B3n TnSPSTh iy LR B ANELE 108 into the asF 1,

the right end guide 122, the paper feeder tray 116 and

10 the reference guide 11l6a are received within the
reference guide receptacle portion 36b. The right end
guide 122 is movable to an arbitrary position within a
predetermined range in the paper feeder tray 116.
Therefore, the paper feeder tray 116 at any position

15 within the predetermined range may be received within
the reference guide receptacle portion 36b.

Thus, upon installing the printer within the ASF,
by setting the paper path.at a position avoiding the
reference guide on the ASF side, the sheet reference on

20 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

25 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
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of the ASF are set at prelimnarily offset positions. NefiSkeet s BSHAR) (£§
y

Fig. -7, inside of the sheet reference on the side of the
the position shifting in a distance t toward the side of !]Hﬂm ’
position by the head, the sheet reference is set on the not

to cause inference between the sheet fed fromthe ASF and the sheet
reference on the printer side. Shifting anount t of the sheet reference is

greater offharh&r sBdt , t Qatiayirdd ebEnehéd NsPasei ddye ngfoftHdeshedty
direction of the sheet between the printer and the ASF, and is determ ned

in consdeseiting off ttikecadratichy oM gingG drecshehe aioees. In the
shown enbodi nent, the offset anount t is approximately 0.6 mm 1In this
case, trefdrehcesf erancbesmiddestifadily aveddedet ween that upon
performng printing by the sole unit of the printer and that upon
perform ng prOmtithei athier doaads i dheret aredomet pEimrersf 10ni | ar
printing_by the head is _perfornmed ypon perform ng both printing w thout
taking WREGH{Bas iteehessndc 9HiRe MbfthResEMy BPSL4@ ugSt Fhe

Ther of oLetaRebRE SHERConda nbnt LoeharbiFh AiF FeSLOPoRS <CBR, fed for
bosi {1 o AR recRIEh T RIBHAoTE Jort of SRR BHE. 3Tt n the'
Comﬁti9%fé?éﬁh%?%ﬁfﬁéhisMg}obEdggaé§Qﬁle positioning of the
sheet stable, it is difficult to set the paper path with
10 avoiding all of the reference guides. Therefore, in
this case, the sheet reference on the side of the main
body of the printer and the sheet reference on the side
of the ASF are set at preliminarily offset positions.
Namely, as shown in Fig. 7, inside of the sheet
15 reference on the side of the printer, namely the
pbsition shifting in a distance t toward the side of the
printing position by the head, the sheet reference is
set on the ASF side so as not to cause inference between
the sheet fed from the ASF and the sheet reference on
20 the printer side. Shifting amount t of the sheet
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 thé case where skewing of the sheet
25 occurs. In the shown embodiment, the offset amount t is
approximately 0.6 mm.

In this case, the sheet reference should offset
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embodi nent, since the printer 101 and the ASF 1 are el ect rihis SheetHas Ban@efifch

by the connectors, the printer 101 can electrically detect |i
condition and rel eased condition of the ASF 1. By this resdl Jmn
judgnment for offset of the printing position can be nade. other

met hod for detecting electrical connection, it can be performed by neans of
an ASF detection switch or so on. By offsetting the sheet reference between

that inpbhgedh etHpit WohhBeifd¥RIngN Aot ih €radisld1en whstal led in
the ASF, with avoidinéﬁ?%te?ference E? ?hg're%egeﬁgﬁ gui des, the printing

posi ti ogfordte theisiteat £ad khamdgpbhe perBorfdey dbhyingy i hieng bot h
in the sole unit of the printer and in the condition installed in the ASf,
a probl eondsitchons idift &t tede iof the ASFht i npfpedntiilems printingr bypri nt ed
paper, which can be caused due to difference of the printing position, can
be succthsf legdaisi geeirfopmed turponhper fiefringe dadth f pragtamant t and
the shifting anount of the printing position are not required to be

conP et WRERQIRE shakinubhe whifzeh batg faeeenns valmebolit H an

al | owabl e range. SCbncerning ASF Feeder Tray) Next, explanation wll be

gi ven f 5RasRy ASF cer Bp ppbhei B el BPaPesE thebt £798 §héwn in
Figs. 1 tq 4, the ASF feeder tr 2,.at one end of which, i s supported on
the ASFSigereddee DPEC SRR PE filet SBREtHTR. PRo ShpESFESforti on. Fig. 8

shows apb QL £428 , WS e hAC Mk CEHRLITRNE, ' 1 $FPnting
position is shifted for the amount t corresponding to
10 the offset amount of the sheet reference position
between that in the sole unit of the printer and that in
the condition installed in the ASF. In the shown
embodiment, since the printer 101 and the ASF 1 are
electrically connected by the connectors, the printer
15 101 can electrically detect installed condition and
released condition of the ASF 1. By this result of
detection, judgment for offset of the printing position
can be made. Other than the method for detecting
electrical connection, it can be performed by means of
20 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.
25 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
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The ASF feeder tray 2 is opened with a predeternined angl g .wgen the sheets
are stacked, and is closed while the sheets are not stacke j Replaced
that the shown enmbodi nent of the ASF 1 is not only for usi H HV

type printer 101 as desktop type but also for enabling han _ he
condition where the printer 101 is installed in the ASF 1 for quite conpact
In the assenbled condition. In order to realize such use condition, when
the ASF d epterdriayt@di paper) osethinsndeahobe i¢atisededuaeeessary that the
ASF feeder tray 2 is closed along the outer contour of the ASF 1 in the
printer dhfferestceondi tihmm. prhatding epostie iASF, f eatdetbd reyc2ass fulli n
plate form On the other hand, the shown enbodi ment of the ASF feeder tray
2 is inavesded. -Hage, ddverbhgatherefersnar @bniitomg)fambelﬁm |d1nter _105,
as shown in Fig. 10, Therefore, when the ASF feeder tray 2 is hand carrie
in the ith?n S%]rhveff‘égme apupte @ ERey orint ings@@si thoraianeinotg t he

' 101 installed, in the ASF 1, unwanted access to the operating
B(r)lr '? g[l If%gul(’:%s?éﬁ tT:J‘(ﬁai P%gﬁqr%ﬁ?tt?éé’r a’%n]?’%nsﬂnec RNBHRSrerPBENCBE RBi ded. on

ar bi {r aryt BEPERB e YRS A ERIR AL 1t pvarl Rae ey tray 2 may not
Fro o WenCetEnd A8 IR2BRE BZAYL Y ongi tudinal direction by the ASF
1, a tab of theepyekops £998ibh RITR bt YB8FE4 $Br the ASF feeder
tray supporting the stacked sheets.
10 As shown in Figs. 1 to 4, the ASF feeder tray 2,
at one end of which, is supported on the ASF upper case
47, and is pivotable about the support portion. Fig. 8
shows a condition where the ASF feeder tray 2 is closed.
The ASF feeder tray 2 is opened with é predetermined
15 angle when the sheets are stacked, and is closed while
the sheets are not stacked. This means that the shown
embodiment of the ASF 1 is not only for using the
portable type'printef 101 as desktop type but also for
enabling hand carryving in the condition where the
20 printer 101 is installed in the ASF 1 for quite compact
in the assémbled 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
25 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

- 47 -



left side. In the shown enbodi ment of the ASF 1 and so Ofy; ue to the

envel ope tab may be expanded in accordance with hun1d|ty %nm@h%d

(left side) of the envel ope 200a is given greater reS|stabW {3
fed.

also referred to as "resistance of the tab") when the env

By this, the envel ope 200a may be subject to a force to cause plvotln
clockmﬁse direction. In the shown enbodi nent, in order to prevent plvota
moti on Bhyidie; £8Y @HPeRB8%a tiih 'ﬁswl%ﬁl %fe'éhb()’i)rﬁ@tég:ﬂ(ﬁ?deés”ay si de
gui de portion 2a (hereinafter also referred to as de gui de portlon") S

provi dedn@fwrt henUpsty eanpsi dertporéEeredf WhenABhd @@Er feeder? tRayhe sheet
feeding direction. en the envel ope 200a is set in the ASF 1 -49 -

| ongi t udisndldyd theriedt isi dthefcohdinsasn entleafe ttice eARE dimedéfa is

positioned along the side guide 2a to prevent further pivotal novenent in
the cl othwiywe2 disectioned! widdsenaintengiingi bhle mapentereditiy of the

envel ope 200a, resistance of the tab is received at a timng for feeding
t he nvansiabbed im the HFunlenbowiansed aRceashetenklieoeues inges
over the ridge sheet 37, resistance of the tab is exerted. Al so, ,when the
tip endDSIEHaNekRH RRUSEANINTeRtdPndl PBRYAHOR | PEeFhQIIPRIBLAT t he

{het bGP cxer A 200 Rer CRLSAf: AERGE (AP Hendbat Foe A cESBRhe tab
beconestsg§izt9§u% osea mB@“éﬁgggaﬁg]Eﬂetg%bltrary portion with

the ASF upper case 47, the ASF feeder tray 2 may not be

10 opened unwantedly during hand carrying.

On the other hand, as shown in Fig. 9, when an

envelope 200a is fed in a longitudinal direction by the
ASF 1, a tab of the envelope 200a is normally placed on
left side. In the shown embodiment of the ASF 1 and so

15 on, due to the envelope tab may be expanded in
accordance with humidity, the tab side (left side) of
the envelope 200a is given greater resistance
(hereinafter also referred to as "resistance of the
tab") when the envelope 200a is fed. By this, the

20 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

25 "side guide portioﬁ“) 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
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cl ockwi se direction even when the side guide 2a is not pro et HalB&H Replaced
reasen, in the shown enbodi nent, the side guide 2a is provi ' f
the portion of the ASF feeder tray 2. Nanely, the side gui :%ﬁ“ﬂ‘“&&!m;\me
to the vicinity of the rear end of the envel ope 200a to prev

moti on of the envel ope 200a in the clockwi se direction, and the side guide
2a is not provided over the entire range in the |ongitudinal direction of

t he envel . p [ [ i [ CeEV in a
steppediﬁb %%§8$5?§E be?&%%ﬁﬂﬁgggA qﬁ%ﬁgﬁ ggﬁ%gi ggngngﬁéggr?negr 101

mhm1thgﬁig%§ggd9@d ayié o P$8Aed W fonyhehd Nei ASF Sierger obr @2 i's

cl osed, e gui de 2a does not cause Intérference w th other portion.
Ther ef opgredditt Furtther ABK ViiesEr mbi@en €alinbe Hecel vedkwisa form al ong
the outer contour of the ASF 1 to acquire porting ability. on the other
hand, tHd tedgbbngef the ebde guf dEoperittwdidalmpaperetfieding of luing as
it has a height greater than or equal to a total thickness of the envel opes
wherb t hersrelbbppel i, sreckatarcet efpatheotabon havecgired hatgla great er
than or equal to the total thickness of the stacked envel opes is required
to be pkdwided Berwdtredhbnoashepparedare 4208ad t hEnpichet 8hQWR. The shown
enbodi nent of the ASF feeder tray 2_is effective for preventing pivotal

noti on EMReRivens.opdieR dhekenvelgnectPBa MPVRgPVEd rdref sadidR) of

t he

sheet 37, resistance of the tab is exerted. Also, when
the tip end of the envelope 200a is lifted up along the
10 tilted surface of the ridge 36 immediately after moving
over the ridge sheet 37, resistance of the tab is
exerted. After these timing, influence of resistance of
the tab becomes small to cause no pivotal motion in the
clockwise direction even when the side guide 2a is not
15 provided. .In such reason, 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
20 thé 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
25 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
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envel ope. Al so, when pivoting force in clockw se directioQFi caus din
sone-reason for other sheet having a | ength equivalent to SsiAes Replaced
envel ope, such pivotal notion-in clockw se direction can bi & um
the other hand, the side guide 2a is fornmed integrally wt r

tray2 to permt lowering of the cost therefor. It is also possible that,
I nstead of receiving the side guide 2a within the stepped portion when the

ASF feeggﬁr tf @N3dy! T4 PS8dca Gl faceihAsy 28nTRY RSrheatiorRs thea
recessed portion (dented portion) prelimnarily fornmed in the printer 101

or the Ajkeck ¢bAtUH abforhandidiel easiongepehes Pof iAGF adidl Peimnter)
-51 - Fig. 11 is a perspective view show ng arrangenent of parts associ ated
with printer Onastdie abtheraithnd@l eahiencharghanicin thet ke ASFgdidAl so, Fig.
12 is a perspective view show ng arrangenent of parts associated with
pri nt er poxdt iabh aRieo mawn doee kA2 aigi wec leani komgn atshel prhasea Todightt Fig.
11, a positioning base 39 is a nmenber for perform ng positioning of paper
pat B bemgsrerh&hasr aragduse Bei At &0 Bhaclkarepospfi &hieg for
connecti on between the ASF connector 44 of the ASF 1 and the connector 117
of the FAVREPDES1Whemerie SNYRECRSS @G10Ri AasaRd 39, At fid-§Re¢ oni ng
osses 300 1S Re o PERY FRtolleR e B Bhen 102 Ll el m e
total thickness of the stacked envelopes is required to
be provided between the ASF upper case 47 and the
10 printer 101.

The shown embodiment of the ASF feeder tray 2 is
effective for preventing pivotal motion of the envelope
in clockwise direction in longitudinal feeding of the
envelope. Also, when pivoting force in clockwise

15 direction is caused in some reason for other sheet
having a length equivalent to that of the envelope, such
pivotal motion in clockwise direction can be prevented.

On the other hand, the ‘side guide 2a is formed _
integrally with the ASF feeder tray 2 to permit lowering

20 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 mayv be
received in a recessed portion (dented portion)

25 preliminarily formed in the printer 101 or the ASF 1.
(Installation and Releasing Mechanism of ASF and

Printer)
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e

ASF 1, in advance of connection between the ASF connector 44 gﬁ;hﬂeenkeplaced

connector 117, the positioning boss 39d is engaged with a i S
118a provided in a substrate holder 118 of the printer 101, m\m
positioning boss 39e is engaged with a positioning el ongated .
Accordi ngly, connection between the connectors 44 and 117 is perforned

after positioning to prevent phase shift therebetween and damagi ng of the

connectors 44pdnrf, 117 dge é%ébé%@cﬁiﬁ\fré- vBewengagRieri detanegendetbosses
39d, 39e and the holes 118a, 118b, positioning between the ASF 1 and the

printer oi0lpapts askdcdatest iwbshi praifernidstfhklatdon gmditi oni ng of
paper path between the printer 101 and the ASF 1 can be done

si mul t amedlshging méchahd srhelASEhE ASF older Als@osFiicon theiprianter 101
iny direction after installation, a hook (left side) 16 and a hook (right
si de) 1pexrsppchitedview SHOWingr AraRNIEneRd 0§ pagtd apsopdsads of
the printer 101, hook engaging holes 103y, 103z engagi ng wifh respective
hookds 1Widdy RYiZytenHh dpSied lakian: pn Feleasindi elcg@raﬂr%dlmn the ASF
1, the hoqk'élefbﬁﬁide) 16 and the hook (right side) 17 provided in the ASF
1 are eRfaftdSh he hook engagi ng hol es 103y and 103z provided in the

pointer 1011 acporgl mAcei4 A ol RUAL910h i Al en. L
the pushdersinddd Hbd8%tioning of paper paths between the ASF 1

and the printer 101 and for positioning for connection

10 between the ASF connector 44 of the ASF 1 and the
connector 117 of the printer 101. Namely, in the
positioning base 39, two positioning bosses 39d and 39e
are provided. When the printer 101 is installed in the
ASF 1, in advance of connection between the ASF

15 connector 44 and the connector 117, the positioning boss
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

_20 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 394, 39%9e and the holes 118a, 118D,
positioning between the ASF 1 and the printer 101 in x

25 and z directions is performed. Therefore, positioning
of paper path between the printer 101 and the ASF 1 can

be done simultaneously.
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direction of arrow 40A. Nanely, when the push | ever 40 is pushed in the
direetion of arrow 40A, the hook (left side) 16 and theTh%ﬁh%et

17 set forth later are retracted in the direction of arr \
engagenent fromthe hook engagi ng holes 103y and 103z of

Then; by means of pop-ups 43a and 43b. provided in the A F 1 a portlon
102a of the printer 101 is pushed in the direction of arrom/43A(y) to

rel ease conneghi @hderaren ,t hienh copaest &6 Pasakd dd 'théhpriaprevpd 04iBa and
43b are biased in the direction of arrow 4 A(y) by a not shown el astic

nenber apdsar@iskctdre Afitprdiinestadlatiians) ng haale ¢lefie sibfelpd 63a
and 43b acts as reaction force upon installation of the printer 101 into
the ASFahd Acchodkndlnight slield) atVngrieompeovides - oh the popheps 43a
and 43b is excessive, the printer 101 may not be pushed into the ASF 1 so
that i nbeaid atinnbetth heigesntast tbe b@(ﬁﬂrel:oﬁ sdile eprimdyesf ot 81 .t he
biasing force to be exerted on the pop-ups 43a and 43p is set appropriately
(i n & hehegkengaginghenases: Iy nol 05 eRgageyd H’él’éhaé?efﬁ?@%géé’%pon

i sconnBEXH 6 M%ﬂ%&%@é&}rﬁéﬁaf“e WheBoEE JesBERT Tt A€ bi asi ng
connect AEHT R HBEn Sthe RBnRSE of & BACARPAR7 (OHLF ARl dh-ee FBF and
fﬁb The ?J]Qrf"rlg?lé "&1&25"""170‘15%6%&%&”%th%“%@P“gltQEe%i?gé&%‘H 40 in
with the hook engaging holes 103y and 103z provided in
10 the printer 101 to perform positioning of the printer
101 in y direction.

Removal of the printer 101 from the ASF 1 is
achieved when the user pushes the push lever 40 in the
direction of arrow 40A. Namely, when the push lever 40

15 1is pushed in the direction of arrow 40A, the hqok (left
side) 16 and the hook (right side) 17 set forth later
are retracted in the direction of arrow 40A to release
engagement from the hook engaging holes 103y and 103z of
the printer 101. Then, by means of pop-ups 43a and 43b

20 provided in the ASF 1, a portion 102a of the printer 101
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

25 +vy-direction. Biasing force of the pop-ups 43a and 43b
acts as reaction force upon installation of the printer

101 into the ASF 1. Accordingly, if the biasing force
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direction of arrow 40A, a portion 40b of the push | ever ’Hﬁssné@nmjegn lal;ege
direetion of arrowy. Accordingly, by projecting the port

push | ever 40 to push a portion 102b of the printer 101 i mn

arrow y, the connectors 44 and 117 are di sconnected. Acco ser
may éasily withdraw the printer 101 fromthe AsF 1 in the direction of
arrow y in the condition where engagenent of the printer 101 and the ASF 1

iny dipgctilag ﬁ@%%§ef4§3'a0rhrmt 288 itdiecgpBRecws s ¢heasriA¥ear €101
rel eased. Figs. 13 to 18 are sections for explaining greater detail of the

i nst al | gladwwmendbeelmashed nrohanthe @Sk he ASF thavdinktgilatéonl0df set
forth above. Fig. 13 is a section show ng arrangenent of - 54 -
conponetfre gsshnitared 0Lt bdooas| ampossibleel edBiagediondie phenter 101 to
and fromthe ASF 1. In Fig. 13, the push lever 40 is nounted on a |ever
shaft 4bifasidgt dareepbsi ﬂaearemgrb@sie @9 tbe morenepRe 43a hendi dedi on of
arrows 40A and 40B and for pivoting in a direction of arrow 40C. On the

ot héd hasd, Sebt ARRTORELRSELY eliR fhayrxEpatcHdatsthe ASHudnhmasier

P10 B0 ah el O e SR Le oLt 8.hossy 08 i PRGOS0
o acces 0%, 208 30 890 401, QU B o Posoes 406, are provided. In Flg,
the purpose of g 1] uphiald Qg b3 ¢ 2k, AL IHIWELE NS the
connectors 44 and 117 becomes greater than the biasing
10 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
15 40 projects in the direction of arrow y. Accordinglyh
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
20 101 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 fot explaining greater
25 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
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of the construction. Wth the shown construction, plvotarnmﬁmmmﬂudkmﬂhshwd
push-1ever 40 about the | ever shaft 42 is restricted by ab
40c of the push lever 40 onto the guide surface 39b. The h
16 is fixed to the hook shaft 18 which is rotatably mounted

chassis 11. Not shown hook (right side) 17 is also fixed on the hook shaft
18, sinilarly The hook (left side) 16 and the hook (right side) 17 are

cooper a& %ﬂénttl%o‘%lééSES.a%'ééf)wﬂéha@.‘iHé@@l IPH%Hdr?V&&dAer‘T&aé’iﬁ%g%ﬂ owar d

each ot a connecting spring 9. The sliding surface 40e of t push

lever 48mndhihatRAr tion E6b H{dthechoalhd | EF 9i de)1db6race cOBst @kid y hel d
In contact. On the other hand, between the hook (left side) 16 and the ASF

- 55 - bagth 4beverhobk $8rimardcéd Oinsposkdvern edrgpftesded.fiByedheobi asing
force of the hook spring 3, a claw portion 16a of the hook (left side) 16
i s proj etteecpdsimitdrel sgr base 39t ferpmowemesilti dimgther tiicredthounf athe
base 45. (Installation Operation of Printer) Fig. 14 shows a condition
wher®e t henowat ¢0A1 Gind s4/Buand 5Qrtm§Yﬂthn§rkﬂl@lﬂgrﬁﬂﬁlQm 25b in
order to install the printer 101 into the ASF 1. In Fig. in order to

cl ear | ya&ga4i A0Che hEhiesathee pand erbetveaen .thashpaﬂ*edlewem&%t ted

| ine and the base_ 103 of the printe 1 is shown by_section. The p |nter
101 is CERe CHARR L Sotilon BfDashogeves SpEThg”7°%8 s¥rethd

On the push lever 40, a boss 40c is provided as pivoting-
stopper. On the other hand, on the positioning base 39,

10 sliding surfaces 39a, 39b and 39c for guiding the bosses
40c are provided. In Fig. 13, the sliding surfaces 39a,
39b and 39c are shown by two-dotted lines for the
purpose of illustration and facilitating understanding
of the construction. With the shown construction,

15 pivotal motion of the push lever 40 about the lever
shaft 42 is restricted by abutting the boss 40c 6f the
push lever 40 onto the guide surface 39b.

The hook (left side) 16 is fixed to the hook shaft
18 which is rotatably mounted on the ASF chassis 11.

20 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 puéh lever 40 are biased toward each
other by a connecting spring 9. The sliding surface 40e

25 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
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A along the printer sliding portion 45b of the ASF base_ 45. From 18ce
condition shown in Fig. 14, when the printer 101 is f ¢ 9he
direction of arrow A, the tilted surface 16al of the cl H he
hook (left side) 16 contacts with a bottom surface 103 t he

printer 101. By further pushing the printer 101, the hook (left side) 16 is
pi vot ed about the hook shaft 18 downwardly in the direction of arrow 16A,

so that pdeef Uat, surhaek Kerinh Bha sl @vspRidddniaf ctd?@pf'égﬁe@.eft%gi de)

16 contact onto the bottom surface 103w of the base. At the same ti t he
push | ewdte4Bilbigikeg Foird hefheble Hedk spdeind63hy af REL&RNBREIH MW SPri ng
9 is pivoted dowmmwardly in the direction of arrow 40A. At the pushed -56
- posi tilfaobft therhobdr (IDaftt bddmsi 16odisngpbojeet RDdfaonh 33se are
placed in engaged condition with the positioning hole 18a and the

posi t i ougtarengk etihieoloy 8bets ed ikijng1PprisbonhdSipast t thei imbet ween
the ASF connector 44 and the connector 117 on the printer side is

est aPl i 4rd before connecti on. By further pushing the printer 101 in the
directio Of%%éTOMIA, t he ASF connector 44 and the connector 117 are

connect ed-1S &§§¥0Ph993¥ﬁ$bepﬂ BBansEhhe hook (left side) 16
105, the. hook 1T ¢ 141 GHOUR Rs GanLUL R ARt Sl Ehtna HtREEH Lt 1B row |
168 by1H3h3£@a'5hf€ﬁgeﬁ¥iﬂ@8rh%Tﬁding portion 45b in order to
install the printer 101 into the ASF 1. 1In Fig. 14, in
10 order to clearly explain the mechanism, the printer 101
is illustrated in two-dotted line and the base 103 of
the printer 101 is shown by section.
The printer 101 is moved in the direction of arrow
A along the printer sliding portion 45b of the ASF base
15 45. From the condition shown in Fig. 14, when the
printer 101 is further pushed in the direction of arrow
A, the tilted surface 16al of the claw portion of the
hook (left side) 16 contacts with a bottom surface 103w
of the base of the printer 101. |
20 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
25 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
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spring 3, as shown in Fig. 16. Then, a fixing surface 16a3 of the claw
pgrtign of the hook (Ief? side) 16 abuts onto the wal | Bfs HasRetn Replaged g
hol e 103y of the printer 101 to be placed in engagi ng CQH || ll”"

Si mul t aneously, the push I ever 40 is cooperated to be |i !
direction of arrow 40B. By this, the user can confirminstallation
(fixing) of the printer 101 into the ASF 1. On the other hand, since the
hook (I @fdsstden kSf anHet ke f10ekr( migght §h€ebogi@i8nﬁh2§¢qoc9§sé§e FNPK.
shaft 18, unless these hooks 16 and 17 are engaged W th t he correspondi ng
hook fijmy Bokemrd3planed OB ehotfedr&6hditidn Whelpushe! ever 40 will
never be lifted up in the direction of arrow 40B. Accordingly, when one of
-57 -t iposibbkeniitigndol® ilBaoandngdpedouitit idrei Aigxeloph €edOBblos 1032
of the printer 101, for exanple, installation failure that the printer 101
i s instdifled(@een Figped)to shethskt pobitdesing bpetwedn nghehadri ght
position of the push lever 40, installation failure can be successfully

pr evé,\nt SPMReERON st . and tie saonnahiRE ib&fl7i om 't:hte mgagl:t Y ey sosihe ! oEf
bet ween .t he hpoks 16 and 17 and the printer are set a e same heig
positior}sase?ﬁéﬁdt%?anb@eﬁﬂ%? EPTEYRCHEORs 16 and 17 or slightly higher

It I . .By thi wh tt t is made to
forcedly w ¢ hEban SRENSH REShigH itk Prilke® 110Lhadgke 16 and 17 are
stopped L8811 SECQ MKF el OLER ASF connector 44 and the

connector 117 are connected. Then, if the claw portion

10 16a of the hook (left side) 16 reaches the position
opposing to the hook engaging hole 103y of the printer
101, the hook (left side) 16 is lifted upwardly in the
direction of arrow 16B by the biasing force of the hook
spring 3, as shown in Fig. 16. Then, a fixing surface

15 16a3 of the claw portion of the hook (left side) 16
abuts onto the wall of the hook fixing hole 103y of the
printer 101 to be placed in engaging condition.
Simultaneously, the push lever 40 is cooperated to be
lifted up in the direction of arrow 40B. By this, the

20 wuser can confirm installation (fixing) of the printer
101 into the ASF 1. |

On the other hand, since the hook (left side) 16
and the hook (right side) 17 are fixed on the hook shaft
18, unless these hooks 16 and 17 are engaged with the

25 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
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bal ance is established. Nanely, the hooks 16 and 17 are st \ t Hgs
hei ght ‘as the rotation center of the hooks 16 and 17. There ” _
printer 101 will never withdrawn fromthe ASF 1. (Operation ng

Printer) Next, explanation will be given for the case where the printer 101
is withdrawn fromthe ASF 1. Wen the user want to renove the printer 101
fromthe ASF 1, at first, the push portion 40a of the push lever 40 is
pushed he¢ hhobkegel 6i anichel di i schiodn exigagedyvwiDith Ahed hf Sxtinee hdhe boss
40c of the push lever 40 is disposed between the guide surfaces 39a and 39b
provi ded 03wt ber @33 zi ofi rithdapridd.eThkd2f, orfigr t @gapyele ) ever 40 cannot be
pi voted about the | ever shaft 42 -58 - until the boss portion 40c is
downwar diys Ealdadeionr §mitierguibats ihacprigy.exolPlati pusnstederedo i s

|l owered in the direction of arrow 40A.. Opn the other hand, since_the push

| ever 407HHa ERENRPK ErertheAs¥ is obhlbimnmlan, PXecheskking: thg de) 16 is

. -y . . . ¢

B ool HASEELRE G5 Hhe phdhe 8%‘@52%%8?9% ¢ -J‘fs«em%a:@nshm n

ig. , ¢ Mals the printer

and the TEEPREE En B B S 1 RPN S oko st | bR aefR 16 s
- ' ' : rinter

01" e EheoshBinp| cBhsIN L POR, RHENASRARSVORIR IS BerulieR] 1)

the hooks 16 and 17 and the printer 1_are set at the

same height position as the rotation center of the hooks
10 16 and 17 or slightly higher than the position of the

rotation center. By this, when attempt is made to

forcedly withdraw the printer 101 from the ASF 1, the

hooké 16 and 17 are stopped at the position where force

balance is established. Namely, the hooks 16 and 17 are
15 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’

20 the printer 101 is withdrawn from the ASF 1.

When the user want to remove the printer 10llfrom
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

25 40 is 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
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shown by broken line in Fig. 17. At the sane tine, onneqmmsmmbﬁkw&mm.lhed

ASF eonnector 44 and the connector 117 is released. In thi

the user release the pushing to the push | ever 40 in the dﬁlmm

A, the condition is placed to shown in Fig. 15. This condi

connecti on between the connectors 44 and 117 is rel eased and t he hooks 16

and 17 and the printer 101 are di sengaged. At this condition, the user may
easily ﬁhtt*i %&h%o%%%&&%f%@@ 1 he fRfnvhardaie, dréi?a%éwfeine t hat

t he pus orce of t pop-up 43 I's grown to excée orce required for
di Sconn%@ %Peéweﬁrfééecgwct%%ﬁétarﬁhéﬁ? 1dvesugh Gendidwepredeven
when engagenent between the hooks - 16 and 17 and the printer 101 is
rel easefin tdife paikieRit 164 odnrptrdw med tonpkaee dtieeeohdirid pnsihewn in
Fig. 15. Therefore, the user may not withdraw the printer 101 fromthe ASF
1. Ther eher oush feereshodl eorbithet howk afleféectsindef ubét ieore by the user

I s added. Nanely, in the condition shown in Fig. 17, the hook (left side)
16 i% plackedn &heosieokn (Wefite ehdederdetisi ph vidiee@odr &lyagi ng hol e
103y is released. Thus, since the boss 40c of the push lever 40 is rel eased

downwar Ry € ohenhe &Yy &l ealgp toit heehpe Skmfhgl¥ase 39.

Therefore restriction of venent iin the_direction of the a om/40A by the
gui de S SAMBHLE 0B OUS 18| Widd 1 QHeE B t gn®Pus 1%51@? 4 er

this, as shown in Fig. 17, engagement between the hook

engaging hole 103y of the printer 101 and the fixing

10 surface 1l6a3 of claw portion of the hook (left side) 16
is released. On the other hand, pop-up contacting
portion 102a of the printer 101 is pushed in the
direction of arrow B by the pop-up 43 {43a and 43b)
shown by broken line in Fig. 17. At the same time,

15 comnnection between the ASF connector 44 and the
connector 117 is released. In this condition, when the
user release the pushing to the push lever 40 in the
direction of arrow A, the condition is placed to shown
in Fig. 15. This condition is that connection between

20 the connectors 44 and 117 is released and the hooks 16

| and 17 and the printer 101 are disengaged. At this
condition, the user may easily withdraw the printer 101
from the ASF 1.

Here, it is possible that the pushing force of the

25 pop-up 43 is grown to exceed a ferce required for
disconnection between the connectors 44 and 117. 1In

such condition, even when engagement between the hooks
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Is in a position where the upper end surface of the hole portion 40d Sy
pushed onto the | ever shaft 42 so that pushing down of th@hinShspidlaghee
is restricted. The sliding surface 40e of the push |ever 4(\6‘“‘“\ “
formed into an arc-shaped configuration centered as the |lev

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

Lhe user § UzhBen Pushas bt pishls: ol 98 41 Ohsble RIBE Love(cdp in the

direction of arrow 40A, the push lever 40 1s pivote _ I rection of
arrow 40@1seanridk B&) mdheatd tBepiemes ehef lcdzdithem ghéﬁn”&lxﬂtlﬁi?!.ng
the hooks 16 and 17 and the printer 101 in di sengaged -60 - condition,
the pustifhg p@hiemefddb,ofthideupesh reeyenotO walthdrant cHdepeamtast portion
102b of the printer 101 so that the printer is pushed in the direction of
arrow BlOhefposh tleeeASI0 is rFheriaefiedepi it dtheoshowrby abutting the
stopper portion 40f onto the stopper portion 39f of the positioning base
39, as SHALrHGhPNn]ganH@echipgs Hiwrchiomtbyf thiee ysent és Bldéd.t he
push | ever 40_set to an anpunt for_releasing engagenent between the hooks
16 and 17 andNaleepyinddt e semdidian SHQFANLB FGY beldeethae

117, JAf hi th i nt 101, th I
push ng A9 e (6 5theThEEN [ (1anPARESR Dhe SpROFTEIGN hotRen the
anh'”9éﬁaéseh%ﬁé”ﬁf%ﬁdtﬁé?hBSQ‘é&éﬁéing hole 103y is released.

Thus, since the boss 40c of the push lever 40 is

?

10 released downwardly from the guide surface 39b of the
positioning base 39. Therefore, restriction of 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

15 portion 40d is 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

20 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

25 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
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side) 16 is lifted up in the direction of arrow 16B by U1 JRORKasTHRE] K1ada

At the sane tine, the push lever 40 is al so pushed upward
(left side) 16, so that the boss 40c of the push | ever 40 "H Fﬂ ﬂﬂ Lo
t he gui de surface 39c of the positioning base 39. Then, b [ ce

of the push |ever 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

gui de sUpban 598, oftﬁd@e%ﬁggﬂi&g%gﬂt%%ﬁ BV Phshon dfekhggpush

| ever 40 1s restricte a spring force of ook spring 3, the

push | eygnts dhtbednbvepdivadt) poetdioreclooB off AoV #9Bt it nabhy, as
shown in Fig. 15, connection between the connectors 44 and 117 is rel eased.

A'so, tBe ks the Pronderhd s pubShed pim nthe Hilreceivel eafedriobam
engagenent. Then, the user nmay easily withdraw the printer 101 fromthe ASF

1. In tBe carisérpusionlasesetd( aid hreletvwe, ctdd pisifotalemotdors pbyshed in
substantially vertical direction and the printer 101 is withdrawn in

subst anabaititylhgr thentstoppesctpentiBn fulhi agtohdlprisatbppsr 40 in
substantially vertical direction, a force in vertical direction acts on the
ASF 1. PRatsiere3 9 of webe meskeiandnadaase p¥sheds oghovd simdsFast al |y

hori zontal direction, the ASF 1 wll never be displaced,i ri zont al
di recti@&- OFERE  otth PURRARI AHRURENO Ty FReePTIGI €% a&ghgayoﬁhei n

0
ntially, horiz | dir ion, i i 1L _never. v K r
?ﬁgf;ﬁ|£m}hyie8er(ﬂﬁase% é%nag amo%n %orer%lég%fﬁgb%igéggﬁe%t

between the hooks 16 and 17 and the printer 101 and

10 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 pﬁshing force is released, the hook (left
side) 16 is lifted up in the direction of arrow 16B by

.15 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 39¢c of the positioning base 39. Then,
by a tension force of the push lever spring 7, the push

20 1lever 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

25 1lifted 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
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direction by its own weight so that failure in wthdrawal i Jhip Shee Replaced
(Arrangenment Rel ationship of installation and Rel easing of A1 HHII
and so on) Fig. 19 is an explanatory illustration show ng arr _

relationship of the push I ever 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 sinplified top plan view of the printer 101.
The posigtbnteg Mbesarddd-eldaddd HrdheehydydhcA®l anghihe s 16 and
17 are provided in the vicinity of both end portions in the wdth direction
of the mseremai0leadhdyASH thdpest hdipirintigmnyed iFtkeshe xH2-1the
positioning bosses 39e and 39d, and is positioned relatively near to the
boss 39e. The Jjustheevonsiiraant itdre aspsei 43 ehe alvovv@getha pughsi tion
away fromthe ASF connector 44 as viewed fromthe positioning boss 39d. In
such cor®YQEt Aén iswmenshed plﬂnﬁ@bsmnt$aﬂﬁl&hdvawhlha$l:]n dhfeeéﬂicglﬁl, ht hE
ush_l ever_40,is pushed in the direction of arrow 40A. erefore, e hooks
EG and f‘flddrEhPellﬁ%ﬂs‘%EleFr&ﬂfhéserﬁ?%ml dd 19absEantiomE 1yt the printer

101, ang the_pushin ortion 40b of the push |lever 40 is abutted onto the

pri nterq’ﬁﬁl,zgf}%ﬂ?a?dfﬁgcﬁr‘i?ﬁer 1 RusiiBde b RtPUBh thger, 0caist ng OI

connecti C s 44 and. 117, and rel easi ng_of .engagenen
%q%gﬁ%gg?%ﬁﬁgngg%yﬁéﬁi a1t 347 PNELEELSA el s8N

bet ween
direction acts on the ASF 1. Therefore, even when the

printer 101 is pushed out in substantially horizontal
10 direction, the ASF 1 will never be displaced in
horizontal direction. On the other hand, since the
printer 101 is pushed out in substantially horizontal
direction, it will never moves back toward installing
direction by its own weight so that failure in
15 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-
20 ups 43a, 43b, the positioning boss 39d, 39e, the hoock
(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
25 101 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
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the hook engagi ng holes 103y and 103z can be achi eved. ThmsRAR: Bed3a an
43b are auxiliary menber for reducing pushing force to be m" ﬁm
n

push | ever 40 by the user, and are biased in a direction f
the printer 101 by a not shown el astic nenber. In this con
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 39%erq% @d@i_&ioﬂl%?%b%@é&@9805?1&1%?%@19& Ns Wobl ittiofed ti oni ng
boss 39d is provided wwth the printer 101, and is forned into a circul ar

hol e. Thelpasivedy reedwl eoltite angasi B3P eV t hThie mosht lewiary d0sandde is
provided with the printer 101, and is fornmed into an el ongated hole. -
63 - Hethe ipop-tpndillh carehewramgeédgat?(a pbed ttiren pawaterfAd kthe o be
wi thdrawn fromthe ASF 1 with taking the positioning boss 39d as a pivot, a
posi t i oASF rebaneartsiy pibetvweari ¢wedpfinarer thel pasil t henAsig bdssshown in
Fig. 21. However, in the condition shown in Fig. 21, biting is, caused

bet ieen30e poEnt saygngeonss 3uet 1t Mg stheo M Beke l%ﬂSa:!-SSO that it

i's made t,o_be inpossible to nove the printer 101 only by the pushjng, force
from t hWWisdixawas£ran the @tsﬁ%rlﬂ&nd,t%eﬂuﬁge ltﬁ‘é%rafiloerﬁﬁ sﬂ%ﬁ cedly

GGG R ERREE S S M NS T
and 17 are released from the engaging holes 103y and
103z of the printer 101, and the pushing portion 40b of

10 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
réleasing of engagement between the hooks 16 and 17 and
the hook engaging holes 103y and 103z can be achieved.

15 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

20 printer 101, the printer 101 is pushed out with sliding
on the printer sliding portion 4Sb 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

25 a circular hole. The positioning hole 118b engaging
with the positioning boss 3%e is provided with the

printer ‘101, and is formed into an elongated hole.
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out the printer 101 by the push lever 40 and the pop- upp43h LnRg
posi ti on between the positioning boss 39d and the positi o %?9 Ged
serving as a pivot of the printer 101, is shifted in thefﬂﬂﬂﬁ' E E
direction of the connectors 44 and 117 by the pushing fo p- up
43a. By this, biting between the positioning boss and the positioning hole
can be successfully prevented. Nanely, in the arrangenent relationship
shown in Fig. Hepyia pusdonditdrore $§hommt hen pppgup 248Ba, whemeddssary force
F1 for pushing out the printer 101 with taking the positioning boss 39a as
t he pivaristexprldskeisasd dbéowithdradn Erom (YlleXASEX Piwitk2 wherein F1
is a pushing out force to be exerted on the printer 101 by the pop-up_43a,
Pl i s aHadkteor &g redsiéd aniegnbess oh9df asha dehNedt-ora, PP iitsienal
friction force between the printer 101, and the printer sliding surface 45b,
X1 is akfkahnosshbm PREVWRRRt EBR R Ha58r39d lhsalfle tHS RSFo 1t Hes

connector, 44, and X2 is di stance fromth osi tiQrning boss 39e ,as the
bivos t SRAERpIR dridsatins CIAVEYSH eatDf ER (HRPFOLASBE RehekHr i on. at

opeater gt 2age 151 vash e agRah Aasanty p ARt o Bodael .
can be sgfq SR ¥he BEASUVAINGURI L CE1BL T 'O LRGP UPsRRide to

be impossible to move the printer 101 only by the

pushing force from the pop-up 43a. On the other hand,

10 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 pép—up

15 43b, the engaging position between the positioning boSs
39d and the positioning hole 118a Serving 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

20 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

25 taking the positioning boss 39a as the pivot is

expresses as follow:

- 63 -



acts as a reaction force upon installation of the printer 101 into the ASF
1. In general, considering that the force required for wrhigkeaikBeh Replaced

connector is 1 to 2 kgf, the value of (X1/X2) of less tha
is proper. Furthernore, the height of the claw portion 17;““!";”!“"»
(right side) 17 is set to be lower than the height of the

the hook (left side) 16. Accordingly, a timng where the hook (left side)
16 is released fromthe hook engaging hole 103y of the printer 101, is
earlier than BltPmi @l dhéret % (right - 65 - side) 17 is rel eased
fromthe hook engaging hole 103z. By this, the printer 101 is pivoted with
taking the positioning boss 39e as the pivot by the pushing force of the

ook Cri ght - sriereta ey %ﬁe%&ﬁégﬁa%%%h PR P B { na
f 118
P?gﬁrggﬁﬂ% F% ?%§hﬁéggHﬁ Ct?ﬁ%l%&ﬁ I on ofp?Ee coﬁ%gg 2?%§44 aﬁda??¥

The@eafic@hulaﬁé&rfb@ %féeen@fw@faﬁnbfb%m@eeoh%éwfsgl eff s4dg) 16 and
t he hook engaging hole 103y of the printer 101, the printer 101 is pushed

out by £lre quisdn! Eveicdlbatddie £Re- prriddterasothamydi ehel priddtess a
result, in a condition where biting between the positioning bosses 39a and

39b andsildipasi suefawge hdbes KBaiand Jifbcanceotfmmmuthed, the printer
101 can be renoved fromthe

positioning boss 39e as the prOt to the connector 44,

and X2 is a distance from the positioning boss 39e as

10 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

15 pushing out force F1 from the pop-up 43a can be set
smaller. The pushing out force Fl1l from the pop-up 43a
acts as a reaction force upon installation of the
printer 101 into the ASF 1. 1In general, considering
that the force required for withdrawal of connector is 1

20 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.

25 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
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ASF 1. Here, assuming that the push lever 40 and the pop-ThiifhedHHns Beeg Replaced
arranged between the positioning boss 39d and the ASF conn

connection holding force between the connectors 44 and 117

connector 44 may serve as pivot of the printer 101. Theref )

be caused between the positioning boss 39d and the positioning hole 118a in
circul ar hol e engagenent, so that concern for deformati on and breakage of
the Di tésaegosm?»% Ifel8h50d R, th'ée H¥SR bewig g andlihel @op-up 43b
are required to be arranged at a - - position away fromthe ASF
connector 44 By dieved themgiienpesi tLIODlnI:DS passot28d ws thhecgkyay of the
printer 101. (Control Portion) Fig. 24 is a block diagram of a main body
cont r ol ther tpesit@dming hbops 1B%®e 481 tirel pivont y phet pursi2Xgof an
external ASF 1. The main body control portion 202 for controlling the

pri nt er foaT¢ sofir theyepopnup Meda dsdp tint Fiw3 2Rhowati e Angment and
has a nlcroconputer i n which CPU 203, ROM 204 and RAM 205 are connected by
a bifs. t%gggam%mtlbgtw@%rﬁhephwknérw néd-AeBody’ cRel ol

portion orns the follqow n uncti on ccord ng to mai n body
control € g‘reod{)%‘ﬁi(s?&%%ﬂ’ﬂg _(?I-Z%M-_!‘9 £ g s'fe cBPr nmotor 121 for
oVing 2 00l SHEVRLAEL A8 ST AAYEE Uk T8RO ¥RE 30k PILALNY TS

hole 118a away from each other in disconnecting

direction of the connectors 44 and 117. Thereafter,

10 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

15 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 39d and

20 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

25 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
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performed for one line on the sheet by driving a pr|ntlngnmqmdﬁﬂémmauumb@d
on the not shown carriage. The printing head 115 is drlvenlE“

driver 210. Thereafter, a paper feeder notor 120 is driven Bmmmwm)“\
S

driver 260 by the main body control portion 202, so that t
for a predeterm ned anpunt. Subsequently, the carriage motor 121 and the
printing head 115 are driven to performprinting for one line. Then, by

repeati pibi t b GWRAEY Fheat fRednRE dbhAbcbF 044t Bg Shesleds f&%ml eted.
The reference nuneral 117 denotes the connect or -67 - which serves for

ext er naldhe opbpditicogiay bisds uBbdomssi ghel pliirast CBE 20k ghprihearmi n body
control portion, and serves for inputting an external response signal to
CPU 203.10herefore, the connector 117 serves as a conmunication port for
bi di recti onal communi cation. The connector 117 can al so perform power
suppl y tEextepdalPeEtiomphe ref erence nuneral 108 denotes a paper end

sensor |ncorporated mﬁthln a Erlnter mai n bod The ,paper _end sensor has an
opti2al swi t chiF - a2feditar? cRilosk Faovaeh Qhea shadn Jopdys Condef@éd i nt o

{ransi ¢ STHGHORLGNZ LohaTHID Bt LA FOL oA fro OB e BORBRORRMOL he
Funct | o & G EnERRBEAEnAEorkor 105, Vhen a resi dual sheet |s present.
within the maighbagy; A ddig, PELRS o BT HEL 19202 for controlling
the printer 101 is arranged on a main body substrate 123
10 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
15 first, when a carriage motor 121 for moving a hot 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.
20 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.
Subsequéntly, the carriage motor 121 and the printing
head 115 are driven to perform printing for one line.
25 Then, by repeating printing and sheet feeding, printing
for the sheet is completed.

The reference numeral 117 denotes the connector
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printing, the output voltage of the di scharge paper sensomm%k@“pﬁ% laced
"H GH'" condition. The output voltages of the paper end sens

di scharged paper sensor 113 can be nonitored by CPU 203, an 1i
vol tage of the paper end sensor 108 can performdirect exte

t he connector 117. The ASF control portion 201 controlling the external "ASF
1 has a mcroconputer, in which CPU 213, ROM 214 and RAM 215 are connect ed

by a bughidl g&3vlid vESra efaierndegerouppattdhyi @anaimetarudtiver 216 on
the basis of an ASF control program stored in ROM 214. - 68 - The

r ef er enca.anarkr flrokd CPUORES tdf ABE cenirecbodywhiahtredeipast aomi,gnal from
external unit, such as the printer 101 and outputs signal from CPU 213 of
t he ASf armhteselrvmtf@n oputitimg eme exSFervaiectespanssersignad 40
conmmruni cation port permtting bidirectional conmunication. (Conmunication
Port PofAEWn30Bi.g. Brernpigramutneacionneehera ldet aseE¥SSor®%racti on of the
connector 117 and the ASF con ector 44. The connector 117 and the ASF
conﬁéctﬁommpPé9ﬁ§&¢erﬁ£§ 5§¥?§qﬁ?8 1CHMYRG CHE 0B - 4M? @hen
the ASF 1 is r |atIVf I nst ed wi_thi n theaprlnter iOl, ort% vinhg the
cor r espSHRAGE beljc hSPEC 13T SC JPETH VT  PEYISYY ToHRet PEHEL I?AQ and
117a fOHHGtG\'DT’Hé‘ rePQH c4é1bnﬁﬂ1gr]a]17b16§r@e%oaé/egoye"paper end
sensor incorporated within a printer main body The
paper end sensor has an optical switch or a mechanical
10 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
15 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
20 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,
25 ROM 214 and RAM 215 are connected by a bus. CPU 213

drives a paper feeder motor 27 wvia a motor driver 216 on

the basis of an ASF control program stored in ROM 214.
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source line for a signal, ports 44e and 117e form a 24V power _source |ine

for driving the paper feeder notor 27. On the other hand, t i3S s Boep Réphaca

transm ssion port for transmtting a signal to the port 117f ,

Is a reception port for receiving a signal fromthe port 11 h
e

Is a‘port receiving the output voltage of the paper end sensor 108 from
port 117h. It should be noted that since the ports 44c and 44d are shorted,

it beco p ] hze I t-Y e or
ot ut e e e pores e L A SRR, G RS o EBET S

-69 - (ASEcéepatd ngignh 1T BRGS0 Bt ErHBTham i) Paibhos FEHe 25 i
section for showing a condition where the external ASF 1 is relatively

i nst al | eerivhteim 10k pnidntcutpgits Bignal efemse opuepdl3 I9f dehet esst he
paper feeder roller for feeding the sheet 200. On the paper feeder roller
19, the gaptrofleapdngioubldil 23 Thus ttede WEH ¢cbenpapwr f £édeerwwdser 19
is rotated, the sheet 200 is transported by a friction force of the paper
f eedPng &% bBecoOmBIUIThEAtEfQN apes tnmawmi t e nge ot dsreed jmrature plate, on
whi ch the sheet,s 200 is stacked. Both ends on the upstreamside in the
sheet t rePPEPLGREUPRect i on of the pressure plate 26 are pivoted on the

Feedi ng [CRBEHRSC Ry LoRe HTEe ChPEGHGRE spr i ng 13, I n the initial State. a
cam portion Fig. 35 diagrammatically shows a detailed

construction of the connector 117 and the ASF connector
10 44.

The connector 117 and the ASF connectof 44
respective has eight ports 117a to 117h and 44a to 44h.
When the ASF 1 is relatively installed within the
printer 101, ports having the corresponding Arabic

15 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 117e form a 24V
power source line for driving the paper feeder motor 27.
On the other hand, the port 44f is a transmission port

20 for transmitting a siénal 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 444 are

25 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.
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e

19c provided on both ends of the paper feeder roller 19 e FaBuen RPlakddON

26a provided on both ends of the pressure plate 26 are co t
t he paper feeding roller 23 and the pressure plate 26 are! |
fromeach other for permt snooth setting of the sheets 20 6

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 abuttAse seifacet3by A4 theaakdt PinguMactas®am Psedengheet 37 as
sheet separating nenber is provided. The ridge sheet 37 is a sheet forned

of an -70- mlagst 26 Hlysestdbrasfeor paswind i amcamtihvioa fineteéon for
separating the sheets 200 one by one using elastic force caused upon

defl ect itdre @xtiestremt eAlSEt Vieehst felahivehy smdtatlach vanchihe giaper end
sensor 108 is set to be greater than a transporting anount of the sheet 200
when t h@ppeert dédfer roller 19 is nade one revolution, and set to be
smal l er than a_transporting anount of the sheet 200_when the paper feeder

rol 12r 19 is rméte ¥FRéSTEFat NERSTaPridt derrtaspshe mprsehdaedesnd
rochan! SRELFE G nHSBIRE g RESR HPpor rCBE BRPSF| ALBOSDI | n
L9 (2o oD e TERR DAL BORIe0r Sy B A0k Te T oLt
hi gh f”ﬂHéQBaper feeder roller 19 is rotated, the sheet 200 is
transported by a friction force of the paper feeding
10 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 transpbrting
direction of the pressure plate 26 are pivoted on the
ASF chassis 11. The pressure plate 26 is biased in a
15 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
bressure plate 26 are contacted, so that the paper
20 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
25 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
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coefficient, such as urethane resin, on the surface of anggﬁkﬂﬂ&gng‘ di
LF roller 109 IS rotatlngly driven by a paper feeder notor

Fig. 25 and transport "the sheet 200 by gripping the sheet

cooperation with the pinch roller 110. The reference nuner

the printing head for printing an inmage on the sheet 200 transported by t he
LF roller 109, which printing head 115 is nounted on the not shown carri age

reci pr Oé@Ja{é’tﬂBV%%' Nstbe Iamgatifsda@admﬂ £2¢hl ehd@fhhbe al FFuRbteonl09.
The printing head is reciprocally novable in a paper width direction (a

-71 - dificactsepatiaanisgr thee dltedvek 2100 tdwesheetorsairistaigofeldetdicawi ng in
Fig. 25), together with the carriage driven by the carriage notor 121 in

Fi g. 25folwe spauskEd apdnt ke hbpetidirscharging roller 112 are | ocated on

t he downstream side of the LF roller 109 and the printing head 115 in the
sheet transpoht idigsanecet letwatn $he abutiring heupfpee d&ahangi ng rol | er
112 formroller pairs_of two sets for transporting the sheet 200 conpl et ed

pithe m@pexheerp%peenﬁ%hhegu AS rant egom;e igreatpredh@®hat he LF

roIIer 109 via a not shown driv

ol l o FERRSBAZiONG SREe@E 25bS PROGESaRD aTheR: Fhe SbrE o
L[ onspoid iedl £ OF, By Wie MESOEEl 000 b skng s LEorald o 109,
of the @%ﬁifgg]%thféogggH%§£}E9563amount of the sheet 200 when
the paper feeder roller 19 is made two revolutions.
10 (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
15 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
20 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
25 reciprocally movable in the longitudinal direction of
the LF roller 109. The printing head 115 is

reciprocally movable in a paper width direction (a
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109, the paper end sensor 108 is provided. On the other ﬁbﬂﬂmaﬁmiquMblawa

sets -of the paper discharging rollers 112, 112, the disch sor
113 is provided. These sensors 108 and 109 transit the ou
"LOW condition to "H GH'" condition in response to the sh

t her €across. (ASF Driving MechanismPortion) A driving nechani sm of the
external ASF 1 is shown in Figs. 26 and 27. The paper feeder notor 27 is a

st eppi NG imEQF 1 W Cf‘réﬁ\“s'@ﬁfiid:é!eﬂof QfacE]@VQhUttll"Ré‘ sReb® WALEfaBE IeFerse
directions. The reference nuneral - 28 denotes an idler gear which

i s meshethen dbawimmg o ngedig 2725 pf H-waher fasietcler thiet wa2riadlee ref erence
nunmeral 29 denotes an ASF doubl e gear having two stage gears 29a and 29b
havi ng difieernby drlyge endrsieyré dodmat et31 ime Fhgge2di.anmeter gear 29a is
meshed with the idler gear 28. The reference nuneral 31 denotes a forward
pl anet ary geaffheanspiir deksheandi then pamer diseharggas robler thb2ASF
doubl e gear 29 to npve around the ASF double gear 29. The reference nuneral
33 denofe&e alpeadied Qun thenrdownsha aam §¥-§§e %aﬁzbesé& el 388 HRP ng

s U8 AT AT 18 TSR b TR 8B
ﬁi?Leﬁsme“e?ﬁifE{éFf hBaPIst i?l"endeé%%s%%fééi B around
the revelsfler 112 form roller pairs of two sets for
transporting the sheet 200 completed image printing.
10 The paper discharging roller 112 is coupled with the LF
roller 109 via a not shown drive transmission member.
The paper discharging roller 112 transports.the sheet
200 in the same direction as the transporting direction
by the LF roller 109, with taking the LF roller 109 as a
15 driving source. In the sheet transporting direction, on
the paper path of the upstream side from the LF roller
109, the paper end sensor 108 is provided. On the other
hand, between two sets of the paper dischaiging rollers
112, 112, the discharged paper sensor 113 is provided.
20 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
25 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

- 71 -



sun gear 33. The reference nuneral 19a denotes a paper feeﬂgﬁﬁc ar

roller ge
provi-ded on an axial end of the paper feeder roller 19 an el{s laced
recessed portion 19b. The paper feeder gear 19a is |ocated H
orbital notion of the forward planetary gear 31 and the rev

gear 35 and arranged for neshing wth these gears 31 and 35. In Fig. 26,
when the paper feeder notor 27 is driven to rotate (reverse drive) in the

directi o QicALEQY han rl\gaal%&t iqﬁaﬂe%aéwt ﬁ%erdéfsﬂér@ Hitectd aRstef the

arrows, respectively. mely, e reverse planetary -73 - gear 35 causes
orbital {1 0P7N dthecBboplaMee febaelr GRotewand t herhasid fsiréhiest r at ed
by solid line fromthe position illustrated by two-dotted line in Fig. 26,

around thensrall 23 ajdehetegeain 38S8f ddublevgesr uaviesr 3o stadde idle
gear 28 and the ASF double gear 29, to nmesh with the paper feeder roller
gear 19gedystBPs am@ papehdvidgr didferent ilaxgevend cmatate in the
direction of the arrow in the clockwi se direction (the direction for

f eedd ng diamehests .200Theadlcapondipmeiies sgearpl2ia 26 meshedpwimter 101).
The paper, feeder roller gear 19a neshing and rotating with the reverse

pl anet atYehdles igeas g§9ed Thenrefarencengameeal Wl Hemetesva se
planeta&¥ ear .35 when the teeth-|ess recessg@l rtlog 19b is rotated to
the posifQOFRBPp&SiHICEBTYhESRY er 88 LG Ggia"i’l§ . et dre, the

paper T efifhet 2l YedP2hobP% £ SRECHEF SFohbil 'FLdl®h0 to move
around the ASF double gear 29. The reference numeral 33
10 denotes a reverse sun gear having two stage gears 33a
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
15 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 19a denotes a papér
feeder roller gear provided on an axial end of the paper
feeder roller 19 and has a teeth-less recessed portion
20 19b. The paper feeder gear 19%9a is 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
25 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

- 72 -



rotation even when the paper feeder notor 27 is driven in fliEshest ¥ay Been Replaced
direction. -At this time, the forward planetary gear 31 cau
notion in counterclockw se direction toward the position ilﬂnauﬁ

solid line fromthe position illustrated by two-dotted |ine . , LO
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 fepser BBt QawdekS oHbEALt Aotdich einf ehwrdldekwelsé ndikeciiggt i on
of arrow f, respective gears are rotated in the direction -74 - of
arrows itowagd Zhe Naoehyidrheildouwarhipbédnblyargobedr liheafisem athe t al
notion fromthe position illustrated by two-dotted line in Fig. 27 to the
posi ti opasiusonaticd] by tirietad| by iwwe-dottied diméwise RigecRbon ar ound
the small dianmeter gear 29b of the ASF double gear 29, via the idle gear 28
and t he aasruaduitie gemplio diametenr weart B8 sHpekhecagsrersar sugn. By

this, the paper feeder roller.19 is rotated_in_clockw se direction as the

dir €2t GeF ABrowidhtha@ rdleogepsr 3% eanfy the ARECOWRLE8nIERE pressur e
Potat i ng S FOL B WAL i ePaPpLycteedsr ¢ Ll eELahat obs feaniBig wi th
ot at od THHL T he CHES THABATD Fdas o TRt TEPLAS U LRERL NP AQFHE 42 'S
Ther ef o4, t §8-RARE oheBEe L HO! Lok obPd h St AL ERwli s¥Ndirection

(the direction for feeding the sheet 200 stacked on the

10 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

15 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 motién in

20 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.

25 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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further rotation even when the paper feeder notor 27 is dfhVSReds B&h Weplsded

direction. At this tinme, the reverse planetary gear 33 caus '
notion fromthe position shown by two-dotted line in Fig. ZIM1 H¥ |UII1
[ P

position shown by the solid line in the counterclockw se di
by abutting onto a not shown stopper. Therefore, it does not influence for
rotation of the paper feeder roller 19. Furthernore, when the teeth-I|ess

oo Bl A als i Hig Mo onaPeINARETS, (o FGIeRdIp1aRRANERy | 0 e

forward pl anetary gear ; he cam por _ C aper
feeder gabler3flo-gRehes Yibhtdie £301iBY fAbm26RePipddecpbessure plate 26,

to be the sane phase as the initial state. Thus, the pressure plate 26 is

pl aced awaydtpatelde Warewol-ritefedubhigle 250 RegQr diNgty, tieen the paper
feeder notor 27 is driven for continuous rotation in the forward direction,
t he prepswidipdat @ 1A@mssraeked iy athendidliiod aiae fimnthbe qlapekwi eeder
rubber 23 by nmeshing of the paper feeder roller camportion 19c and the

pr eSsur diplexttei onmepmoundn tkén, snal it di aneaerogesir t h@bpadertieedsF rol | er
19 at the phase the sane as the initial state. Subsequently, both of the

f or war ddg aggagead? 33vaad the idler gearadst and gele 35E dleuld e he
positions shown by the solidq lines in Fig. 27, to be stahle in the

condi t i gRa¥0t29 r akonitesRgWAdIhi FRA Panete bepeen FRRY hdader BY. (Paper

Feedingthgfuéﬁg %gkégi%Qégéémggiagglf;rggt%btated in clockwise

direction as the direction of arrow (the direction for

10 feeding the sheet 200 on the pressure plate 26 to the
printer 101). The paper feeder roller 19a 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

15 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

20 position shown by two-dotted line in Fig. 27 to the
position shown by the solid line in the counterclockwise
direétion to stop by abutting onto a not shown stopper.
Therefore, it does not influence for rotation of the
paper feeder roller 19.

25 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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Side)) Next, explanation will be given for operation forqﬁggggﬁgsB&nmwhwd

transporting and discharging after printing of the sheet ter
101 and the ASF 1. The printer 101 is responsive to recei H"' mlugl
instruction fromthe external information unit, such as c ' :

the printer 101 perforns paper feeding operation, at first, and then
perforns printing operation. Fig. 28 is a flowhart for explaining the
paper fegrgh8s FRABETORodfldihel prmdisHed Oith thébcamAipdrtibn tea main
body control portion 202 of the printer 101 executes a sub-routine Cl. The
sub-routgfhethd iprdéospes’ glatadgBentt®fbki ntheofsane phidsexasr ndigy
connected to the printer 101 via the ports 117f and 117g shown in Fig. 35.
A detai limitihd stioawnesub-Tlousi nehel nirésshrexplataed bniish péberaghce to
Fig. 32. Next, a process is advanced to step S1. Wen a result of judgnent
by the awryofirione thei péiner efeetamnlrubbetr &3  heArsPrdingile prhener
101, the process is_advanced to step S2 since the paper feeding node
becoPres HABE Pap@mEasder MokeEp2D 1is driven phay SOMLHRUGHE: i on 202

t It Lnitializati Si L tot ASE 1. Th '
advanced AEALTER o R b aaray RNy e’ PRASSHT SR Cordbet | on
of it Uil £a0Ln oML ASToh LtatP' HE8n he SSRBAR° 4Qeh08 LARSLES

23 by meshing of the paper feeder roller cam portion 19c

and the pressure plate cam por;ion 26a, to stop rotation
10 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
15 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
20 the sheet 200 by the printer 101 and the ASF 1.

The printer 101 is responsive to receive a
printing instructioﬁ from the external information unit,
such as computer. Namely, the printer 101 performs
paper feeding operation, at first) and then performs

25 printing operation. Fig. 28 is a flowchart for
explaining the paper feeding operation of the printer

101.
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advanced to step S4. At step S4, the main body control porti gy eze
transmts a paper feeding command signal and a paper kind si gal m

f aced
of a kind of the sheet (plain paper, coated paper, postcard, Wﬁm
and the like). Then, the process is advanced to step S5. At st | _
the response signal is not received fromthe ASF 1, the process is advanced
to step S8. At step S8, if a predetermned tine limt t2 is not yet
expired, the processsits reharnadrd GSAPPcSntXI1 t Berdiivh hond.omheRet he
time limt t2 frominitiation of paper feeding is expired, the process is
advancegptinter- 101 ekegpui®sAh stdp-rButpageCt cedThe apebhakrout irse
termnated with outputting a paper feeding error indicative alarmby the
mai n bodilL chat kel er foom 2hedgmenst epf SBindhef ttker esponsexsiegrallly
received fromthe ASF 1 and the received response signal is a signal
i ndi cat IGRNRECESHI i bheoPpipEers ddti nyiat therperts ilslaflvanded 1dgst ep
S7. Step.is S7.a step for performng so-called positioning top of the sheet
200.° At SRty B9 -t RO -maid 96887 1doref ok hsordhewnosukirreut inge Ghper

f eeder ot 20 to rotate the LF raoller 108 for_a predeterm ned amount R3
in the #Faﬁﬁgi?Fﬁﬁ TR 581G ERd EQ BBEEr 0RY -upon printi ng

[ I I s t inat ed. ,  Th d rm ned anmount
RS Ts st so Nt Lna EEPEREE,dR ATvERCEH X el Bod ioec et rdach (o a
sheet del&e&i 2R & \9gherdti P! EHRATARY-PABR 1 PEEL" indicates
installation of the ASF 1 to the printer 101, the

10 process is 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 83, a response signal indicative of

15 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

20 (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
redeived from the ASF 1, the process is advanced to step
S8. At step S8, if a predetermined time limit t2 is not

25 yet 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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113, but the tip end portion of the sheet 200 is placed un H#Ikhﬂkmhmd
printing head 115. Accordingly, when the printer 101 initia
the sheet 200, it beconmes unnecessary to backwardly feed th ﬂn
toward the upstreamside in the sheet transporting direction. Thus
rear ‘end of the sheet 200 will never collide onto the conponent mnthln t he
ASF 1, so that holding or ms-feed of the sheet 200 is prevented. On the
ot her hakp ag9st e Shstelersd hepapeponteedigorlopenattilon ASF 1 is present
and the response signal indicative paper feeding error, the process is
advancetermingged twishepBpulihéng tehepapen &ﬁﬁdEDGtﬁﬂrqmrtlon 202
term nat es_paper. feeding operation with issuing a ger feedi ng _error
al arm Atmh@ptsye vikbarmh &y cshet mefin d@l@ﬁymcqutm S0t drRYonk RO is
that the ASF 1 is not installed to the printer 101, he rocess i s.advanced
to step S10 sPhceSpEReSX el e Bﬁ‘E'sqea St d?ﬁﬁeﬂﬁ’d%d At step
S10, _det ctlon of _the heet %%ﬁ bé the er _end sensor Is waited. Wen
t he dsetTfIBsth&: Pféﬁl B , TERPRpEr é‘l%l n$Br #4108 does
not detect the sheet 200 and h utp eef in ed at
"Low céﬂcﬁrwinmﬁ%ﬁgm@ b "ot 491 bR REreot A T ed ol
and the ﬁh? 0 I r th qﬁ? | t tdis- paper
end sensor €%§gbg€%%%§§ah?5§f #gvgﬁe hat%t pﬁ%eFQ qu?gggetected
Then, pﬁ%f?érhiﬁ&“@HC%QﬂIé&t58s§%&oning top of the sheet 200.
At this step S7, the main body control portion 202
10 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
15 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
20 Dbecomes ﬁnnecessary 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.
25 On the other hand, at step 85, 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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At step S11, the main body control portion 202 drives thgnpsRertatB&dReplaced
not or- 120 via the paper feeder notor driver 206 so as to dy§

roller 109 for a predeterm ned amount R4 in the forward dlﬂmwu;mlﬂn“
direction for transporting the sheet 200 in the sheet tran t
direction upon printing). The predeterm ned ambunt R4 is set so that the
tip end of the sheet 200 falls within the sheet detectable region of the
di schar r nso ) t : ;e | % ] p S12. If
the. di smaroeabpsne:  ounesr (1% ymrar BoRE T e GhoBR R LYg 2020 nent 1<
nade t hateapahtlardbipelrs foeqensf @peﬂ@@ﬂonpmSib%Lﬁ.Ci'Y?”éeﬁatﬁé:?t ep
S13. At step S13, the main body control portion 202 drives the paper feeder
mot or 1Feadinghemeper afleader notor driver 206, so that the LF roller 109
is rotated for a predeterm ned ambunt R5 in the reverse direction (rotating
direction for At assepr Slng whensldet 2P88uilit tde jgudemernn bppadide to the
sheet transporting direction upon printing). The predeterm ned anount RS is
set $or sururavtgnecCihast tAoatt chasAlFed st moheivisdstl bedetraliilzer ange
of the discharged paper_ sensor 113 to the printing start position, and is
set for RIENELY of thige BfR@es20d shi afdvaread dorester f$bbh sAag®si ti on
between the LF r%%éer 109 and the pinch roller, 110. On the other _hand, at
step S1P3RET: FESHRHFQ PEPMESH B rMantado e fGL NG R4t he Adheet 200,

for step S10, detection of the sheet 200 by the paper end

i ng

sensor 108 is waited. When the user does not yet insert
10 the sheet 200, the paper end sensor 108 does not detect
the sheet 200 and the output voltage thereof is
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
15 end sensor 108 becomes "HIGH" level, so that the sheet
200 is detected. Then, process is advanced to step S11.
At step S11, 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
20 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
25 of the discharged paper sensor 113.
Next, the process is advanced to step S12. If the
discharged paper sensor 113 detects the sheet 200,
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exanple, if the sheet 200 is not property gripped bet weenidhed HadHebd 1€51ad:H9

and t-he pinch roller 110 because abutnent force to the LF
insufficient., or if the tip end of the sheet 200 does not]ﬂﬁ”ﬂl“’ Hl
detect abl e range of the discharged paper sensor 113 even a

transportation for the predeterm ned anmount R4 because oblique abut nent of
the sheet 200 onto the LF roller 108 is caused, the main body control
portion %Qi’gﬂahﬁs Jélqggaat it ]gag@&l E8H n eldé Ngutsddsf@ilure. Then,

t he pro ess I's advan to step At step the mai n body control

porti onm{h dr p¥eress - 180 advdeceareio f@@égrsmor ARO stiegp t BE3papdie
f eeder notor drlver 206, so that the LF rol 109 is driven for a

pr edet efd e dbadRudombrol thwrt tvar 202i dedtiesn. tHdeppperiet feedead anount

R6 is set for pulling back the sheet 200 transported to the sheet

det ect abict omn{e Cofviaethies gapged fegier smostor ABiver 2, tBo tilmend of
the sheet 200 is withdrawn fromthe position between the LF roller 109 and
t he i ntihe obFerolilier UpO® risshuad tpisst f@@dangar@@eﬁﬁmﬁgl?@dgmﬂnwet her
t he di scharged paper sensor 113 detects the sheet 200 or ,not, _proper paper

f eedi ng RoaniBe tEGhfF eVieH S SF @t ReF ki oRn (E@HaF%QQMQQB?C&ﬁﬂﬂ fe&ding, the

the LF rgaarpesii e SR 20Y A bhec st anepdo T c Shunal
Paper g0l ngnaad "ty ARYDTANEL BRRUCEESH Mbord SESHETndy O e

predetermined amount R5 is set for returning the sheet

10 200 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.

15 On the other hand, at step S12, if.the discharged
paper sensor li3 does not detect the sheet 200, for
example, if the sheet 200 is not property gripped
between the LF roller 109 and the binch roller 110
because abutment force to the LF roller is insufficient,

20 or if 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

25 portion 202 makes judgment that manual paper feeding is
in failure. Then, the proceés is advanced to step Sl4.

At step S14, the main body control portion 202 drives
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feedi ng, conponent, on which the paper collides, is not pregeat. TherefB?ET\‘

t
fol di-ng or ms-feeding of the sheet will never be caused wh 2 eplageq
transported backwardly. As set forth above, after the print%ﬂ” )
t he paper feeding operation through the control flow shown
ri

printing operation is perfornmed. The main body control portion 202
the carriage notor 121 via the notor driver 208, so that the not shown

carri ageHd r%&*ﬁe&o fded62r MRS PR O viZl theP¥gsbr | PeedRiriNngbter
therewith, the printing head 115 -81- nounted on the carriage is driven

by the Heddrstri 206,218t hper fthien DFi o lbefol 09nel & | Aeireri hBoghaet 200.
Subsequently, the main body control portion 202 drives the paper feeder

not or 1pGraedetemmimedranoiuvdr RO6ihotHeedewegrise dheectd@mi n Tmeunt
corresponding to width of the printed one line. Then, one line is printed
by drivibmpdererniriedecanount RE asd sefe pernpudg iradbatdk tEper epeati ng

t hese operation, printing on the sheet 200 is conpleted. Once, printing for
one 3heétierfp 2890csmAnrspertaf hai fhwoBhesekt Agtepkabde xBngei ¢ds the LF
roller 109 in,forward direction by drivi t he paper feeder, notor., 120. By
this, tEHdper eI gpﬁg%ﬁ%#ym?fz ]ijz:gr oB8t &d'&or tBEs B gRRE gqu sheet

200 0ut e BReftl i 401 RSER RS RE SO R he ®0
LF roller 109 and the pinch roller 110. '
Upon manual paper feeding, by making judgment:
10 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
15 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
20 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
25 carriage motor 121 wvia 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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1. The control portion 201 of the ASF 1 is normally in waiThis SigetHasnHéech Rephacedn

the condition connected to the printer 101. At step S37, t a
fromthe printer 101 is waited. Wien the control portion 2
command signal fromthe printer 101 through a serial receivi f

Fig. "35, the process is advanced to the followi ng sub-routine or step
dependi ng upon content of the conmmand signal. Nanely, when the conmand
signal fnnted pr nilee Bk dindyeates dmiapen beedimg hesd wirivet, 2he
process -82- is advanced to a sub-routine C2 controlling ASF paper

f eedi ngtepgsat form \Weinthao dioandns diahef oomtte pheeter2A01 i ndi cat es
“initializing instruction", the process is advanced to a sub-routine C3
cont r ol Sulzs ¢quendlivi nghepaain ohodvherrrbishlofPanlelenb 2Lt dre vies

conpl eted, the process_is returned to step S37 and againarlaqgapi 0
st and- b§he @eapegn ferdsth&iotRndl28her a hENEoMRIRIE sSPERASH rolPt #OBrinter

S6, %o IRATIAG (R FREPRIAAN ] 1B BRQHRL KFAFHSRRRSABE 9 OWertbni ¢t od
o rot uPfed i BEATAEs GRE T ifee | MIPR aRdtoy Gar 65 KOMCed, Y P o00sS
Sub USSR, ¥t SaP Rl epb £ B O e ks gl [ (e
115 By repeating these operation, printing on the
sheet 200 is completed. Once, printing for one sheet
10 200 is completed, the main body control portion 202
driveé 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.
15 (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
20 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
25 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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The sub-routine C3 controlling initializing operation wl

. . isb ee sI ﬁ}si d| e%
detai-l, later. Fig. 30 is an explanatory illustration of P
C2 perform ng paper feeding control operation in the ASF 1.ﬂni ol

portion 201 |oads an optinmal drive table T of the paper fe _ _
corresponding to kind of paper, to CPu213 from ROM 214. The optinal drive
table T is selected on the basis of paper kind information received with

the papek fRpfhAGdISES Ust is%s&&@a&nfer@t?sgegidﬂﬂn§0ASFTf§?s{e' ve table

T contai ns -83- information indicative o riving speed e paper

f eedi ng fRRADING 7 opfiret 1 nt.he Whibs et W omaafdn@ighia PS ffoni eghst rati on
pul se for rotating the paper feeder roller 19. The nunber P5 of

regi strationtenl 401 sisdichtes bphitdlalbwing depstwiiog idron, t Baski nd of
the paper. A plurality of kinds of drive tables T are provi ded dependi ng
upon chprastessstiscadvantedexpecaedudhesput MieeC3 cadnbgalieidgi ve tabl e
T, the ASF, control portion 201 sets initial values of respective paraneters
def imediBitial Fzing opepatiqn 0" Whan seaghsod thracauperzowtine sist or ed
in RAM 215, jn which "INIT" is a flag indicating whether the phase of the
rot ati n§OHRERELEN dihenerpgsss f dedeFuBned: tro s&epnSBie andt pgain

Poore CPadndl! iprh o tafd By 08c8! ™ Gn *BHY Tendt' BRNA'S Whed tre
command signal from the printer 101 indicates "kind
judgment instruction", the process is advanced to step

10 S6, so that the code ID indicative of the kind of the
ASF 1 is transmitted to the printer 101 via the serial
transmission port 44f. Again, the process is returned
to step S37 and placed into stand-by state.

Among two sub-routines C2 and C3 set forth above,

15 explanation will be given for the sub-routine C2
controlling the ASF paper feeding operation, at first.
The éub—routine C3 controlling initializing operation
will be explained in detail, later.

Fig. 30 is an explanatory illustration of the sub-

20 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

25 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

- 82 -



roller 19 is rotated frominitiation of paper feeding fl ow & Shesifias Bewn Replazed
a pul-se nunber counter indicative of how many pulses to drivV

feeding notor 27 in reverse direction. Next, the process is

step S17. At step S17, the ASF control portion 201 drives the paper teeding
nmotor 27 via the notor driver 216 in the reverse direction for one pul se.
Next, process is advanced to step S18 to count up the value of the pul se
nunber GeFd eha titon b¥ndi&a dieeealtt &f ,dtheipipceseeds ot vielheepatgeist ep
S19. At step S19, the ASF control -84 - portion 201 conpares the val ue
of the HdsdingmhestoouliZerwlifch drsd tdre aphdwssblmopolrse andrbeunmPreax. PFhe
al | owabl e pul se nunber Prmax is nunber of the drive pulse for the paper
feeder rodff | registiNaneby, tylseefpaparotatding teeopapry stdedean on the
basis of the all owabl e pul se nunber Pmax, the teeth-|ess recessed portion
19b of tuelbaped %ol | Thegaumben PS Nhceadistoppbsrn MLkt b6 S8frse

pl anetary gear 35 as set forth above,_after initiatiﬁP 0, rgve se rotation
of the peperni oRfiHEahoeHIOWY fependingy upait thai K189 AL ofBSaper

232%22@%‘%&23?‘%&%@%&& SE0RIHS S BV CHBLA 285 Shkes
_ | o1
br' nter Frorv e bR S e RABFRARRERE e TR o

t he papgﬁléggqing operation, the sheet 200

After loading the drive table T, the ASF control

10 portion 201 sets initial values of respective parameters
defined by "INIT", "n", "Pc" to "0", 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

15 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" is a pulse number counter indicative
of how many pulses to drive the paper feeding motor 27

20 in reverse direction.

Next, the process is 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

25 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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does not reach inside of the printer 101. Thus, the out pUtTms%ée?ﬂa%B%’énﬁe&gced

paper- end sensor 108 is held at "LOW state. Therefore, the

returned to step S17. By repeating the foregoing steps S17 ”llmmﬂlﬂﬂ““
reverse planetary gear 35 of Fig. 26 causes orbital notion

posi tiion of the two-dotted line to the position of the solid Iine, so that
the reverse planetary gear 35 neshed with the paper feeder roller gear 19a.
Then, t?)%ﬁ%’:‘f@ﬁ beedesonBblr@s 19nat galiud Ob &t itz Byl 5Be amsarf eeder
roller 19 starts rotation -85 - fromthe initial position, the cam

porti oncmvért hedapehdl eefesl 1oWwhdyl d il seelmaniedrt Pamteshithe Wi th the
cam portion 26a of the pressure plate 26. Therefore, the pressure plate 26
i s rai sed Ihywabd eprmsksee nuindder spmaxy 118 sumblext ¢ Hethlecetsi w80 patlamdced on
the pressure plate 26 are pressed to the paper feeding rubber 23. In this
time, tifprnthpopsawerofeedesheel lexhilkh. i sNeselyt hbybithe nigaplee tip end
onto the abutting surface 36a of the ridge 36, is, also raised_to contact

wi t 1B t hEasdinpt Jnakor hd Tcdrt X h¥en om obhehdas iyeofhddie 3l lpyakikeher
repeating the foregoing steps S17 to $S20, the paper feeder roller 19 is

r ot at ed BB 88 nPTHRRS | e nterttelerse i GEseEn DAL 1R L

f eedi ng the sheet 200.i.s started friction force of the, paper feeding
ubber JSE SHENDRRTY B 1SHcies80 190 dpabdaked I ARP SRt ERBR e ked

t her ebel

Eﬂ%tye%erse planetary gear 35 as set forth above, after

initiation of reverse rotation of the paper feeding

10 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

15 101 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 voltagé of the paper end sensor 108 is held at
"LOW".state. Therefore, the process is returned to step

20 8S17.

By repeating the foregoing steps S17 to S20, 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

25 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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reaction force which is generated by deflecting the ridge s
el ast-i c body. The ridge sheet 37 is deflected by the tig engﬁgbméﬁ?gﬁw-ﬁ iaced
sheet 200. Then, by continuing reverse driving of the paper d%rl EU
to destroy the relationship of Pc < Pmax, the process is bra A

S19 and advanced to step S24. At step S24, the ASF control portion 201
drives the paper feeder notor 27 in the forward direction for a

predet erfigdiedthed senhtibdr gésifhenpr ateé ecamesbpulioa riddeo fP4Hes
sufficient pulse nunber for rotating the paper feeder roller 19 to the

i nitial papeB6feagbsitirolleyrthd fier weellepbadetfargmgmasising Nanehy , tie
executing the step S24, the paper feeder roller 19 rotates just one "turn
from t hedmi poaitimwsi 2ben.ofThehef presswreet pdiat-¢ ed6recdhreEefors.on 19b of

t he paper feeder roller _gear 19a.is placed in opposition to the forward
pl anet alfhgepressuker plade AshengakepdpbXdedre BEOSAHTenRlgLRr feeder

e Sul SPTEel ot bR tBe Bheehn £H0 RSEARON REhGde CBERRRRe o
cince nitaté 2B arttraed: finthe AR Sealnd Hiker farcetn
oS TR e BB JPCAT nuen) Mot ZRbe
19 initipies GRhAl PR ¥hd Neigeendr ks thd 'A9§LRAhg surface 36a
of the ridge 36, is also raised to contact with the
10 wvicinity 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, éo that the feeding
of the sheet 200 is started by friction force of the
15 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 oﬁ the sheet 200.
20 Then, by continuing reverse driving of the paper
feeder motor 27 to destroy the relationship of Pc <
Pmax, the process is branched at step S19 and advanced
to step S24. At step S24, the ASF control portion 201
drives the paper feeder motor 27 in the forward
25 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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the sheet 200. Wien the tip end portion of the sheet ZOOT% the paper

end sensor 108 within the printer 101, the output voltage N@n@

sensor 108 turns into "HIGHd' level, so that the process

step S20 to step S21. At step S21, the ASF control portlo

value (Pc + P5) with the allowabl e pul se nunber Pmax. The val ue (Pc +

I s derived by adding the nunber P5 of pulses for registration in the Ioaded

drive t go=ifiba Wie vAbuEorwdhe pllaatetiarpegesntingl1Pc. Ndmal¢¢l &y onship
Pc + P5 < Pnax is established, even when the paper feeder notor 27 -87 -

is furtmaemmtmagftherstdpnszm i thieheamegri thebdet Pbldsesdin the
reverse direction, transm ssion of the driving force will never been
|nterru@ﬂﬁﬁtﬁstU@Sﬂdomaybummlﬁrom1uhethalmﬂﬁ& pesdé&iamtor 27 in the
reverse direction. Therefore, when PC + P5 éerr] Pmax is established, the
process|h$%@59ﬁ§ﬂi@hesﬁé@Qh§ﬂ@@ FECRS SR Eﬂﬁ#l®@ed§brﬁiothg7ln t he

reverse directi.on._ \Wen + P5 > P I s established, assum ng that the
pap f@ﬁﬁﬁrnﬁﬁﬁd%ﬁ'FQ fﬂﬁaﬁrmi§14% PA§Q%@e%§emeQﬁ%Fbﬁmﬂﬁothe

ol or 8&5 ﬁa%@%é%% BHSRp oerE {%6?%35?%,%%5%@% Fary gear 35,
Sl SR R R R LT
step S24td¥p&HEP Next, the processing is advanced to step S25
to reset the pulse number counter Pc to *0” and the
10 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
15 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
20 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
25 registration in the loaded drive table T to the vélue of
the pulse number count Pc. If a relationship Pc + P5 <

Pmax is established, even when the paper feeder motor 27
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S24, the paper feeder notor 27 is again driven for revol ut fgnShest Had®een Replaced

forward direction for nunber of pulses of P4. Therefore, th

roller 19 is returned to the initial position. Then, at ste L
to "0" and n is set to n+l, and thereafter, the process is advanc p
S26. ‘Normal ly, 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 progessfhsthelrirdedves fep Bdvodlutivs Lnmtlge (MaghiAidéhbE tBSN ng,

t he out put voltage of the paper end sensor 108 has al ready been "H GH
state, pulses-8h -thderpviasaudbeectoimher tParnsmiasdcst avf ghe

imedi ately after the counter Pc is reset. Therefore, the process is
advancedrfirnoimys tfexr & 7wiid 1Sr8evet9besa0 antdezxupiredt Ans theemidiway Pc +
P5 [err] Pmax is satisfied, the process is advanced to step S22. Step S22
i s the sw@aplvEiesn Bfi shienparersfesdein. MPEOIASH cHht tdie porVREF 01

drives the paper feeder notor 27 ip the nagnitude corresponding to the
pul s2 NG CPL oM, th'gf’faé'ﬁfgﬂr%riw hfe T, B %rméxt He paper feeder

1E Slr It ﬁ(rar lef%é_iﬁola}{"%h:?t#ﬁgtf}%t érgi?g?‘tﬁifmﬁso%](?“t@hgz(??&%];\sggt%e%t Béotohiaspaper
g A ! . . .
The ni p S Por i taRe r daniet etk 037, 1 T 563 ERS The pinch  ©

rol ler }JiQ..kpyeyer, the rear portion of the sheet 200 is pushed

| When Pc + P5 > Pmax is established, assuming that

10 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 19a
is placed in opposition to the reverse planetary gear
35, so that interruption of driving force to the paper

15 feeder roller 19 is caused. Therefore, in case of Pc +
P5 > Pmax, the process is advanced to step S24. At step
S24, the paper feedei motor 27 is again driven for
revolution in the forward direction for nuﬁber of pulses
of P4. Therefore, the paper feeder roller 19 is

20 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 is 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

25 108, 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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forward by the paper feeder roller 19. Therefore, the tip &hslSieétHabBeegR
200 i-s placed in parallel to the nip portion defined by the _

and the pinch roller 110. Next, the process is advanced to s g
the ASF control portion 201 conpletes operation with transm

I ndi cative of conpletion of paper feeding to the printer 101 via the serial
transm ssion port 44 of Fig. 35. Wen the sheet 200 is not stacked on the
pressur ehd ahelde rlgbeut pduvebtape dfs tie papafatsdaserismied®8tely 89 -
wi |-l never becone "H GH' state even when the paper feeding roller 19 is
driven adtedt athe lcouwhterca®se,isheesst conThelrgitvtrepntHE pepeatiss a | oop
consi sted of steps S17, S18, S19, S20 and then S17 for a certain nunber of
times, amsd adreanceskafsompertap oBldf to1K182451825, SZ06amet $hen SAL t wi ce.
In the third times of the | ater-nentioned operation of steps S19, S24, S25,
S26. and ttHegh Bime .t R1R6Lafi nBRbEr Fotmt &F salgisEleghabitghed at step

S26,_then, the pr,ocess is advanced to step S27. At step S27, operation is
conpt et BF RSt Féns‘?ﬁ?@?lﬁ&%; YRApekePeetfifig error signal to the printer

_ hSHYERGES (ape g error signal |
sttt on SESP 082 AouTRE B5oCbrkvbl PERGTH EAFELi ng aper ati on of 1 he

ASF 1. registration. The ASF control portion 201 drives the

ed

paper feeder motor 27 in thé magnitude corresponding to
the pulse number P5 in the loaded drive table T, to
10 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
15 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
20 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

25 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
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The ASF control portion 201 is responsive to the initiali mﬁSm&m@mnqﬂa
signal fromthe printer 101, and advance the process to st

S28, the value of the flag "INIT" is checked. The flag "I N@ﬂ!ﬂﬂﬂ"’%"‘
whet her the phase of the paper feeder roller 19 in rotatin i [
the irnitial position or not. If INIT =1, it represents that the paper
feeder roller 19 is already in the initial position. Therefore, in such
case, t{He1ar geeseri HackhmaceHITCHSSt gpas¥ . eenswderS3theampaperi al i zat i on
conpletion signal is transmtted to the printer 101, and then operation is
-90- tefmiathireg. rodleheldt Hey dmbden ftd Nratatg. t hEnptddesscageadvanced
to step S29 to drive the paper feeder roller notor 27 in the forward
directi bhef ASE septizeliePeditiepodfing ereat fr sdek@PRi FONHSEedGber PO.

The predeterm ned pul se nunber PO is set in a ue to sufficiently rotate
t he teeﬁﬁﬂ&%sslaae§iﬁﬁrp§ﬁﬂmn§a@ba8@tqﬁﬁﬁaﬁgyfééﬂe? S 18ear 19a in

PO o 88 NS LTGRO S
paver et gaLer e Aedlanl by st |19, 28 BRLd ey e ecder
o 2t 261804 Abeapet. | BRATGBURRGY 27 Gk esblaReckayey drom sagh oLher o

permt shoot Ing o sequéently, the process’is

advancegoted SH&PtERth t819¢et de fbeatiMd muhble¥ counter n =3 is

established at step S26, then, the process is advanced

ced
in

10 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-

15 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 S28. At step S28, the value

20 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 positidn.

25 fTherefore, 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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i ndicating that the paper feeder roller 19 is in the initial posi io%:lmmd
Thereafter, at step S31, the initialization conpletion si’@lﬁmﬁiﬁw‘ N

transmtted to the printer 101 and then the operation is tt i““‘kg‘\

32 is an explanatory illustration of the sub- routine Cl f _ _
judgrment 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

transm tarifimitad .| UENeRheC JPREH Bhgierl 1f tRaText epnakpmit bheugh the
port 177g, at first at step S32. Then, the - 91 - process I s advanced

to stepiS3advanted naspetep SIMatof Baivdethst eaipdr Utleddr NBb1NeGel ved
t hrough the port 117f, the process is advanced to step S35. Then, if a tine
limt thotomo27eim rdde fbewamdeddirecticdnr ied tz0 magnisIFe | f the tine
limt tl is expired as checked at step S35, the process is advanced to step
S36 to rcemiesipendisicit tonaumizedetdymimed hatlistee raxmberalPQni t The not
installed. On the other hand, at step S33, when the response signal from

t he xt Prfsletprnined deuil ¢ed numeelr &desiss | sekdviancedvadust dpo S34. At step
S34, the i.n body_control rtion 202 term nates operation after reading a

code | D® Ghen éé’ei%ﬁaF%gﬁﬂ?%et§?§ﬁﬁll.eﬁﬁer@&i¥$?ﬁi RO PBe 18P t he
E ;( B? aﬁ];p?: 3:1"}%:] fég.lplre%ji f;%ieé.'pr( %ohfi[ e:l.gngoe%i.rnef bg I:?Ling Sdpggs%:q. 031'111 £6°the
' forward planetary gear 31, namely to rotate the paper
feeder roller 19 to the initial position, from any
10 angular position of the paper feeder motor 27.
Accordingly, by executing step 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
15 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 siénal is transmitted to the
20 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 wvia the
ports 117f and 117g show in Fig. 35.

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

through the port 177g, at first at step S32. Then, the
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the second enbodi ment of flowcharts of control program in MhR&ndf i BEH glG1

and t-he external ASF 1 which can be detachably installed in piaced
printer.101. It should be noted that |ike portions performHmm,Hﬂm m
function, having the same shape as the first enbodinent, or e
sanme ‘function will be identified by |ike reference nunerals to negl ect
detail ed description. In the first enbodi nent set forth above, after

dri vi ngpduceaped o esdeanamcdbrt@7sicepa 3RFni t Ide ther respuiiag sdfRbul se
by the ASF control portion 201 at step S22 - 92 - as shown in Fig. 30,

t he papérdreetheg estretselonnigniks ot ruaseimed throvglprtheepordl at
step S23. However, in this case, _since the paper feeder rqller 19 is not

r et ur ned %E ¢ nEheniRTAFeFSsiks ordvenseedhpep sé@RrS3811 erThenpay thed pl aced
in pressure contact wth the sheet ,200, [f. positioning.operation for
posi ti ofiARE t HHMEE e dFedtotoreFPiLAEGy BBErEﬁQﬁP%ﬁ t %ﬁﬁeraﬁéﬁEp

o B 888 Lol Ehant s Ll LIt L 0 coaly et o
LT anspoihal 088! t{}?eig%gc@é)g-ighgmgggg@g%{fgﬁtegﬁlgéended to

resol ve su pr obl emi Yy, as Sh control portion
201 advanGssi r S5+% te 1%% er-ipet f PhIY NG £ &ghghration

Qperatigh atlé?26p§%%$ %ﬁekggﬁgﬁdéeeger ?%% %% 'S g%iven ?or %évolution
in the unit is not installed. On the other hand, at step S33,

when the response signal from the external unit is

10 received, 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.

15
(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

20 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 thé same function will be identified by like
reference numerals to neglect detailed description.

25 1In 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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forward direction in a magnitude corresponding to the preﬂﬁtsﬁgephgg%ge 58

nunber P6. The pul se nunber P6 is the pul se nunber for rot ?d
feeder roller 19 up to the initial position. On the other B"mﬂ HHE ﬂama
time of forward driving initiation of the paper feeder not ' er
for measuring the elapsed tine fromforward driving initiation of the paper
feeder notor 27 is actuated. Wien the el apsed tine reaches a predeterm ned
tine t3,ad hehpworcess Figadahcetheo ramer SBeadi rid acemid] et SyNC riaows
driving request signal is - 93 - transmtted to the printer 101. The
pr edet erirg nedanismel t Beds txetthe prpetierd 10lbetsisgepl BADngeHowmaren,
period frominitiation of revolution of the paper feeder notor 27 to
starti ngn otaiisoraget heigupertheepapren| feedey byokde kP t he hortwar d
pl anetary gear 31 with_the paper _feeder roller gear 19a. Furthernore, a
speed f drerpesy thethgpamietadr Daftrion, atthe cpapes ifeeder so that the
peri pher al igeeqﬁﬁf t he papg{ feagLng rubber 23 nount ed on_tﬁe aper feeder
rol 18r RS ilghtMgYhPeh&1afgR 4 Th&T pREMIIS GRREACTEhFRWRES the LF
roller printer 101 is rnotated at, ste 7. At atimn ere the
process]sg‘?eg{:eg% igkc AR er AR ?B‘B’é?‘tflé%ge#soFoﬂoeﬁltiﬁop&?]ﬁwg%o?o t he
sane ph t L it L Lk J C I S advanc to step
S0F BrE A, MhdOL! b ORLELRR, cHISPecllG REPCERS, S q0BRCRRd O L
| ndi cat igyh 4 BRrPRASEn Obddif PEPBErFRAIIREQ" BRNSf WPth e 1At 2b1N%r
109, a back tension due to the paper feeder roller 19 is
10 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
15 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
20 the pulse number for rotating the paper feeder roller 19
up to the initial position. On the other hand, at the
same time of forward driving initiation of the paper
feeder motor 27, a counter for measuring the elapsed
time from forward driving initiation of the paper feeder
25 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

- 92 -



direction is in the initial condition with setting the | N ThisShestHasBeénRepladam
t he ot her hand, when the nmain body control portion 202 of t
recei ves the synchroni zed driving request signal transmtte
control portion 201 at step S39, the main body control portion advarnces
the process fromstep S5 of Fig. 33 to step S7 to start rotation of the LF
roller 109. Fig. 36 is a flowhart summari zing associ ated operation of the

printer thinand tidted ASE tHd pHEnERAWI 01 . - 94h&e PR rmibel itlihéat i on
of paper feeding operation by the printer 101, at first, the kind judgnment

command t3 ghal siex tatananmgdreib@otASbd s1ight33?)longerAShdnt gansmts a
signal ID indicative of the own kind code to the printer 101 side (S37).
Next, tpempiodtdrdflinidisaiicnt b imevoihiciar onf coimmmhsegndfeadethe
ASF 1 to the ASF 1 side (S2). The ASF 1 perfornms initialization operation
by rot afialgPT hé 7pdperstasdamg orpsation f ofothen papemifieedest atad {S29) ,
and transmts the_initialization conpletion signal to_the printer 101 side
(S313. Néktbytmeshingethepforvwaza lanetpapergeasdddy wobhabirssi gnal to
the ASF_1 side %%ﬁ%. The ASF 1 Ioadﬁ1the ogti | drive table T on:éhe basi s
of the PARFTKEREIFH of R&liVn 9PREshidR ed FUGE REEn theSPEFEr §REding

?ggggpdéiéﬁ@ég(gﬁé 885é%“¥£%&ngH%t§?)27ag%té@égagfg Egig%%}rg%paper
that the peripheral speed of the paper feeding rubber 23
mounted on the paper feeder roller 19 is slightly higher

10 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

15 is advanced to step S40. At step S840, 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

20 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

25 1009.

Fig. 36 is a flowchart summarizing associated

operation of the printer 101 and the ASF 1 in the shown
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the basis of the paper feeding operation control flow C2. By this, the
paper- feeder roller 19 is driven to rotate (S17). ﬂhesmmt Bﬂm@$ﬂ o

t he paper end sensor 108 provided on the printer 101 si
state when the sensor 108 detect the sheet 200. Then; t S the
paper feeder roller 19 for rotational. anmount Rl on the aS|s 0 e pul se

nunber P5 set forth above to performregistration (S22). After conpletion
of regi shffddtmeper.ati on, the ASF 1 drives the paper feeder roller 19 for
further rotation in -95 - rotational amount R3 to be placed at the sane
posi tion as tteadrniinidtistaien (5E8paper cepdiaidg oopeiridt idm sbyattlseti m ng
where t3 is elapsed frominitiation of driving of the paper feeder notor
27, thepsyintheonilddd datvifngstequebe Xigndl jusigmennts ncomedinad ¢hgnad nt er
101 side (S39). The printer 101 received the synchronized driving request
si gnal frorsXaBSAStedoter &5F hk BRdel (882109 iThe ASFatl drsansmitie R3
to performpositioning top of, the sheet (S7)._ As can be clear. fromthe

explanafi (ﬁi%ﬁ@én IR ragsrativer aé ?Akﬁwp‘éﬁblfd-lnf%hrﬁo en tt%;et]égndl ti Fln

wh S22 19
o s iRt er i\ﬂ?‘?nrﬁpﬁiﬁ MiEE R gy \SHIER v qué@,?amsefaﬁédf .:rlAt
h d h t
higher | e {RiBIANEAEL oP S Rnl B AERET LEPURG AURPY €8 khe! 1IN 1Y

ASF 1 side (SZ). The ASF 1 performs initialization

operation by rotating the papér feeder roller 19 if not

10 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

15 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 this, the paper feeder roller 19 is driven to

20 rotate (S17). The output voltage of the paper end
sensor 108 provided on the printer 101 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 R1 on the basis of the pulse number P5

25 set forth above to perform registration (S22). After
completion of registeringloperation, the ASF 1 drives

the paper feeder roller 19 for further rotation in
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roll'er 109. Accordingly, when the LF roller 107 starts fotaath QR He@iReplaced
posi t-ioning top of the sheet at step S7, since the paper ' 23
in pressure contact with the sheet 200 has started rot atiﬂﬁﬂm ﬂ“‘%mp
earlier timng, back tension will never be caused. Furth . he

peri pheral speed of the paper feeding rubber 23 is slightly higher than the
peri pheral speed of the LF roller 109, back tension due to peripheral speed

differencscatibmot daotausa Thelrf @Pacpdedtsi Bhei sanmanspsitatémn for
posi tioni ng - 96 - top of the sheet 200 is stabilized. If t3 is too
smal |, keaf othet ranstiali etafet (S3@)i vi NEnf acos wicthempapethf &ddes, not or
27 to the paper feeder roller 19, the LF roller 109 may start rotation. On
t he ot hert hantiming 3wherexdedsige elapsefof nagninigeadileNneOfaper feeder
roller 19 in advance of initiation of rotation of the LF roller 109 becones
excessi A iThagefaf etheeb@preri 6eesier HBOER&et2 DOOtRE SHAIGNEORAYZRS pl ace
I s caused., Further, the tip, end_of the sheet, 200 becoggﬁﬂin non- par biel
posi ?i o EVLIRE HgTdertna&iFeaheds (tHeanpmifited %09 ?ﬁénﬁieprﬁff |l er
110. In th SR enbodi ment, the optimal value of t3 is about 10 nms to 100
ms. On t Bt and, when the peripheral speed of the paper feeding

[ubber 23 oet i (BRSBARET 16395/ alith 1hd S0kl Slal Roscgar o1
request signal from the ASF 1 rotates the LF roller 109
in a rotational amount R3 to perform positioning top of

10 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

15 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,

20 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

25 speed of the LF roller 109, back tension due to
peripheral speed difference will not be caused.

Therefore, precision in transportation for positioning
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/
I n the paper feeding rubber 23 due to kind of the sheet—266—0or peri phera
envi r-onment, back tension can be caused. Conversely, if the peri e%h&bmwd
speed of the paper feeding rubber 23 is excessively high

t he sheet 200 can be caused. In optinmal condition, the pe of
t he paper feeding rubber 23 at step S38 of the shown enbo ] iher
than the peripheral speed of the LF roller 109 at step S7 in the extent
about 5%dm 66% h@en sheett 240 handstiabihezellown enbodi nent, as a -97 -
nane of the signal corresponding to "paper feeding conpletion signal” in

the first enbddi Mehtisetsiansmadd hdzebere ginssrsmhden arheofiatbenf
"synchraoni zed driving re%uest signal" for _difference of neaning of the
oper at | Fivingr FQ4¢e, o0& e BAPRY frgder dPRBs2Tpiserthecpemner

causi ng ERRASEQRIT et L5 o LRcasdh ¢l 105 MEpaper fodtd he taFE at  on
enbort mSiR oHaPeobdis haPRy 36 "Land® NFERFSitiRy FPRAGTOMI i n he first
et Rlgf 8.l VPN BB o 0TS 50 9 R Lifedpal e
e o S SRR R SAPE il AP AIREENS0S' bldgned®
excessive. Therefore, deformation of the sheet 200 at
the mid-way to place is caused. Further, the tip end of
10 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
15 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
20 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
25 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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whi ch the ASF 1 receives, indicates the plain paper, the ASFsKemniasBden Replaced

porti-on 201 selects the drive table T1. In the plain paper,
resi stance force of registering operation at step S22 of Flcjmllgmuﬂﬁ |,
the driving speed is set at nedium speed. On the other hand,

paper- is hardly transported obliquely during paper feeding. Therefore, it

I S unnecessary to take | arge depression anount onto the LF roller 109,

smal | valamei ®Sathasstibmaotsredsigondiag obepaper Geédidnot her hand,
when the paper information, -98 - which the ASF 1 receives, indicates

t he envetompplettheorMSEigmal bl ipothieont 204 ts amvodimeatdr i expilamad I8n The
envel ope has |large resistance as being fed, particularly the resistance
duri ng reys sbeemgopenatirdent ticemape of Sigymehromi zqledatioridaldt he
driving speed is set at |ower speed than that for the plain paper, so that
step | oEe@reshe igrpli'edpRgdidiiarencepof meanips L kel ope is
avoiged. In the result, gégatet torqye I s pravided. On the oth hand, in
conpar i KPP B her 1R RFJFEPSFer 2 t FRMENFEI TR hg’éyhi%e\lsﬁas‘?%i lity to

be, 901 ahgabeguseshenr oty Lhe il ymxad’ 'ged sgplirsleiag es the
(1 " g 5o, s OEES SRl R 7 o IR g o
;?2;;2 rﬁ!’dﬁ%%ﬁf’ of ALBS rRIMEG PPC thdDbEpes A nE JSer2BibE
control flow (Figs. 28 and 33) of the printer in the
10 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
15 the sécond 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 Tl1l. 1In
20 the plain paper, since a resistance force of registering
operation at step S22 of Fig. 34, is small, the driving
speed is set at medium speed. On the other hand, the
plain paper is hardly transported obliquely during paper
feeding. Therefore, it is unnecessary to take large
25_ 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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portion. Wien the paper kind information indicates a gl ossy paper, the ASF
contr-ol portion 201 selects the drive table T4. The gloss?‘/l $ides:
resi stance during registering operation but will not causel

a n Replagel
skewi ng. Therefore, in table T4, the driving speed upon re ""jlmmmzet
mal

at | ow speed, and the pul se nunber P5 for registration is set at s
val ue equivalent to the plain paper. On the other hand, if the paper

i nf or mkikoich thedixskes peficivds,t HadiStatert tHe peht/edbpd]l shlects the
drive table 2. The postcard does not have | arge resistance during

regi st edigiy opatatdlorportheref20t, selecksvihg sheedeupaiblredi'3tr atitos i s
set at nmedi um speed equivalent to the plain paper. On the other hand, in
Fig. 36envetape s LFargld eregbdotemadeapr betigrg 18edsi gariniicuAaiaper
feeder roller 19 on the ASF 1 side are rotated sinultaneously, when the
sheet i§hﬁf¥¢§m3tQQp€eﬂ@ﬁﬁﬁ%rrﬁggﬁﬁeﬁlagtPp%i%hlﬁg gdsteher, S2w

foll ow ng probl em.can be caysed. Nanely, the paper feeder_roller 19 having
hi g é%ﬂﬁ&gpl Ean éﬁﬁ??ﬁ@rﬁxNQQ@dd§@M%ﬂﬁ sPeed ckSfefke & t he

LE 1ol iR pia diokLhe Gup, cadof Lo pestenci it nsgered grcate
0 111 <Uilon A e SHBRY'EUS b RRIRLEL 10 HRUEL UG g | L1
at stepepifelSpe is avoided. In the result, greater torque is
provided. On the other hand, in comparison with other
10 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
15 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
20 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
25 P5 for registration is éet at small value equivalent to
the plain paper.

On the other hand, if the paper informatioh
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set at a value as great as possible. Particularly, PS5 Pnfgsheet B g
The pul se nunber P5 is set as a paraneter determ ned by r
pul se nunber of the paper feeder notor 27 required until {Eﬂ'

rﬁ?ﬂfe ced
sensor 108 detects the sheet 200. By this, whenever the p mﬂmﬂr

108 detects the sheet 200, at the execution termnation timng of step S22
of Fig. 34, total of the pul se nunber of reverse driving of the paper

feeder HRIMIc3¥chkeqnrescBrRk. theeRBF tdenteeilh-portiotd@01 | sed ecressed
portion 19b of the paper feeder roller gear 19a is certainly driven to

rot at e tthd hérpes ttalblien 2appdEhei postidcardhdaesyenct haaret hayggear 35 for
di sengagenent. Therefore, the phase in the rotatjonal direction of the
paper femsetistaniae doringerreghgkeniioty obperds 8 . bedhrarefiopssi thlaa
significantly advanced fromthe initial, position. Thus, even if the_paper
feeder C16ingo SReedt HPOD Hegissrafvionnd spifige 8f MedbaBesoaader

roller 19 can ge uicklé retuyned to the initial position. Accordingly,
bet ween QHEL Y8 dtQt BePLATENEP3RYSsure plate 26 and the paper feeding

rubber 25 30 C gt Ly TS pusi (ol fagh ofdercol WAL aLELY 3l o1 (he LF
Thus, PIPTALEOARIa L' i SOTHAY, AR cEHS AARACEHA RO duadg ot on
| nf or MLl o i@ dhetAdE AskegekyRfe fAL8 LR PELE! 8imultaneously,
when the sheet is difficult to deform for high rigidity,
10 such as ﬁostcard, 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
15 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 822 is
set at a value as great as possible. Particularly, P5 =
20 Pmax - Pc is 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
25 execution termination timing of step S22 of Fig. 34,
total of the pulse number of reverse driving bf the

paper feeder motor 27 becomes Pmax. namely, the teeth-
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101, indicates the paper kind does not correspond to the ASF 1 or the paper
kind is not designated, the ASF control portion 201 sel edhisShektdlagBéepRenlastd e

T5. In the shown enbodi nent, in the drive table T5, the_s_ hat
of the drive table T2 are stored. However, in sonme conditi _
expect ed, val ues sane as other paper kind table or values not nmatching wth

the values of the table of other paper kind can be stored to the table T5.
- 101 - Ikhespriedesséflpartiienplont iol) shpafipsr Migeddyt oo Yakirous
printing system such as an ink-jet type ejecting an ink or a thernal

transf ergegpelen taseewttaielynlzjiaten ype, rataire eher ghd qrosjiedidmg t he

i nk, an electrothermal transducer generatin% a thermal energy for causing
fil m boilll ngPPeSHel PRk Widlpriohedsevearsehp @nﬁ#aﬂzngganmﬁbrfq$n 101 may
be a serjal type reciprocally noving the printing head 115 in a direction
per pendi %F%%QQN@H -t r IPLEPKE di ket Phass inethiseatobabisnake

o1l OGS0, L et e ey g e ey ng fead by Lhe Lengtr
(ype. e PLLRLL g depd bRy, BT cEho Rl ML B cBgrLsRe i ch 1
e ECho YR P AT AU, Mo, PSR Y PhRD
feeder roller 19 is rotated at step S40, the phase of
the paper feeder roller 19 can be quickly returned to
10 the initial position. Accordingly, between the postcard
stacked on the pressure plate 26 and the paper feeding
rubber 23 are swiftly moved away from eéch other,
immediately after the LF roller 109 and the paper feeder
roller 19 initiate synchronous driving. Thus, paper
15 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 thé printer
101, indicates the paper kind does not correspond to the
20 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 TS5, the same values
as that of the drive table T2 are stored. However, in
some condition to be expected, values same as other
25 paper kind table or values not matching with the values
of the table of other paper kind can be stored to the
table T5.
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printer 101 and the ASF 1 are nounted integrally. In thi sThis&setHdsBealiRepjaced
nmet hod of the sheet 200 for the printer 101 can be sel ecti

bet ween automati c paper feeding or manual paper feeding. F

simlarly to the case expl ai ned above, upon manual paper f I'ng, e
sensor | ocated downstream side in the paper feeding direction of the
printing head is used for making judgnent whether paper feeding is
successful or Thet .pthnteautbdit as dperptéediing abparatus2majpudgnent
whet her the paper feeding is successful or not using the sensor 113 is not

per f or nethpIidrg  peesiertsi prdmt bhghsysieam, deveh e AR détkarlehi tyRespect
to various enbodinents, and it will now be apparent fromthe foregoipg to

those skjecEing @ dhrk Ofatd chBREES Lt ABEiHeCatYBRs neybEaFEIL i t hout
departigglfrpn1the i nvention in its broader aspects, .and he

i nt ent i &k tHRKeOle, LYRErh@ A pRRn 8BS T _F-rﬁ’rt @%%QE_f"ng Iti}_i%icﬁn arftfés and
it | sedsrreatnstmal’ tRahadicsraasiutekifie B rbeHHL Peer ey s
printi ngoar;ggﬁ?%ﬁ‘%ﬁgxgggfg&h”%@fliHBgﬁnortﬁepﬁ.h@é 119 pediiaagd cep fesgd said

printin
other hand, the printer 101 may be a serial type

réciprocally moving the printing head 115 in a direction
perpendicularly to the transporting direction of the

10 sheet 200 as the printing medium, or é 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

15 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

20 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

25 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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printing apparatus conprising: a comunication port for conﬂlﬂﬂh@@mﬂﬂeﬁ’ﬁetpﬂced

said:printing apparatus; and control neans for executing a p
dependi ng upon a command signal received fromsaid printing Jmm””,”"l
t hrough said communi cation port and transmtting a response s |

dependi ng upon a result of said process to said printing apparatus through
sai d communi cati on port. 2. A feeding apparatus as clainmed in claiml1,
whi ch cgnddmentawaedheg thld graper fasstinggsdisd gucaessEukeddunalk sai d
printing apparatus and a notor for driving said feeding roller, said
control usiang phef gemsarddild nis cootr @evfogmias not or on a basis of said
command signal received fromsaid printing_ apparatus and fransm ts%lalresul t

of driving coffr pvesenitd Vertienhaspbaan raeasrdRadisias dek
o 0 CoMirR RERREQH | Gos VAR BMRPONERE Sy SaaLt WiLE Aoy for
basi B oPRRAECBSmHNGF Bin STESEPIE0 (1onELRSE IThiLeg dapar APuekhd
br i nt 1 nd ARG GRATDTES; 1Dy Pk SR e e P P P A0 et ng of
aﬁie?emidgﬁégt%ﬁ U of the {5£64h0d APPPRALYS ASrEhacehdPestdl Mahd

it is the intention, therefore, in the appended claims

to cover all such changés and modifications as fall

10 within the true spirit of the invention.
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said control neans detects conpletion of feeding of said-printi-pg—redi-umto
said-printing apparatus by reading, through said conmunication, a result of
detection by a feeding detection sensor provided in saldTb lnﬁﬁh eﬂﬂkmhwd
apparatus, said feeding detection sensor detecting that s

mediumis fed fromsaid feeding apparatus. 5. A feedlng

clainmed in claim?2, wherein said control neans perforns |n|t|a |zat|on
rot at i NGVHAT dISeciATMED IIS: to a predeternined position by said notor on a
basis of an initialization command signal received fromsaid printing
apparatus, and transmts said response signal indicative of conpletion of
initialization to said printing apparatus ypon, conpl.eti on of initialization
of sai d¥eedi By Ferddng @pparatasdiwalapp &f%t%@s§§1§1%ﬁ?n’é8 Pn claim 2,

whi ch conprises a plurality of control tables for establlsh A control
nodes f @rls’aFa%t%Paﬁiﬂ PEipging ﬁ&lﬂ“fﬁ% 1911 & iflg

-105_- sai t t f t I t b
corrzlspm? R R s R e ‘btésf’%a% "said_conmand
si gna r di d f d

o it i g et R APt A e e T aimed in claim 1, wherein
said cont rol %ea@émfahm%aﬁfogwdwtf&k%dﬁ&ﬁ%@ﬂﬂ?g%&uﬁ £{ifi nd of

sai d feedi ng apparatus as sal
printing apparatus; and

*

,_‘

control means for executing a process depending

10 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.

15
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,

20 said contrQl means performs a driving control of
said motor on a basis of said command sigﬁal received
from said printing apparatus and transmits a result of
driving control of éaid motor to said printing apparatus
as said response signal.

25
3. A feeding apparatus as claimed in claim 2, wherein

said control means drives said feeding roller by said

- 103 -
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response signal on the basis of said command si gnal recqﬁxgg fromsaid
printi ng apparatus. 8. A feeding apparatus as clainmed i gen Regigeei N
a power for controlling and driving said feeding apparat4 from
said printing apparatus via a port which can establish el f
connection wth said printing apparatus. 9. A feedi ng apparatus a

claimed in claiml, wherein said communication port permts bidirectional

comuni et R Wdh Betdtiomttogfapehredid prstrating ediaut teediand
apparatus. 10. A printing apparatus installed to a feeding apparatus and
printingrintimge apparpitiug iog thd basbspoifsiswidacommranmd catiigeralport for
communicating wth said - 106 - feeding apparatus; and control neans for
transm tmeeglyeshniroon siegidl pronsding fapparg tappaantusnansmyhssaiaid
conmuni cation port, for rqceiyin%_a resgonse signal responsive to said
conmmand EegRansE ¢vd gapd il agtapmaret usommlRighosaiod deedangatabn port,

and for perform,ng control_dependi ng upon said response signal. 11. A
prin?i ngé)%b‘éapﬁ%%%%gcpﬁ%ﬁﬁi ROc BRI 18T 1N IdH cBRPALAIsES UPPThspor t i ng

| f ' | d. printd di fed f i d feedi
ppar ot CPTRARRTY BB RN e GG BRI RS S g

4. A feeding apparatus as claimed in claim 3, wherein
said control means detects completion of feeding of said
10 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.
15
5. A feeding apparatus as claimed in claim 2, wherein
said control means performs initializétion by rotating
said feeding roller to a predetermined position by said
motor on a basis of an initialization command signal
20 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.

25 6. A feeding apparatus as claimed in claim 2, which
comprises a plurality of control tables for establishing

control modes for said motor,

—_— - 104 -
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roller on a basis of said response signal fromsaid feedTRgSRRMALBH Replabar
A pri-nting apparatus as clained in claim 10, wherein a po

controlling and driving said automatic feedi ng appar at us ﬁmwm,, ‘ml“#m
said printing apparatus via a port which can establish el

connecti on between said printing apparatus and sai d feedi ng apparatus. 13.
A printing apparatus as clained in claim10, wherein said comrunication
port pernmits Hadid esdhorall cosamsi eatlicnt i bhesadfl faddi mylappdidwus
installed to said printing apparatus. - 107 - 14. A feeding control

met hod béediomt mopr itdlhhgsnedimmespomdd rigedon$iappaefit 8 ihPBLINEEIND a
printing apparatus, and controlling printing of an inmge on said printing
medi um Beddymi ani e chasds «f dsaidnomrapfasdigral canskieahyvest@lp of
transmtting a_conmand signagl. to sai,d feeding ap atus through,a. .
communi K& @%oﬁﬁ%rp€6%ﬂ%éﬂ$a§uﬁﬁ t‘ﬁe%%géfeé 1] §Eﬂéfa8€§?lt§t%% of
exe%ftin a process dependi ng upon said conmand signal received fromsaid
priming §Eﬁ§?5?§s t hrough sai d communication port and transmtting a

response signal depending upon a result of said process through said
comuni cation port; and step of performng a control dependi ng upon said

responsg si gngl gee@i ¥gd o sald Leedi DY HRRAT B Uslain 1, wherein

said control means transmits an identification code

indicative of kind of said feeding apparatus as said
10 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 -

15 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
20 said communication port permits bidirectional
communication with said printing apparatus installed to

said feeding apparatus.

10. A printing apparatus installed to a feeding
25 apparatus and printing an image on a printing medium
comprising:

a communication port for communicating with said

- 105 -

-

L



t hrough said communication port. 15. A feeding control nethod as claimed—
in claiml1l4, wherein said feedi ng apparatus executes sai dm&e&ﬁgﬂgﬁé}gi&gg

upon said comrand signal received fromsaid printing appar |

feeding control method as clainmed in claim 14, wherein sai F’,ﬂﬂH ﬂﬂ M’ual
dependi.ng upon said result of said process is transmtted I ng
apparatus to said printing apparatus. 11111111 21112111 11211 11111 11111

-108- lZEeddisedidispseati@; nehdod as clainmed in claim14, wherein said
control dependi ng upon said response signal received fromsaid feeding

apparatus i s zawntodl rfexnsofibroldragsai tacingnac eoteiandgsigrdl ngoof
said printing apparatus. 18. A feeding apparatus which is installed to a
pri nti ngcapPatfaadihayappaxratassphroughr sbliel ¢ ommundrespoi ohingcartpr i nti ng
mediumin a predeterm ned transporting direction and printing an inmage on
sai d prifR¥ njemsdiingaad TREPONSEdISHPRPparasROBaAVEedd saddpri nti ng
mediumto said printing apparatus conprising: stacking nmeans for stacking
saidSpHQQWWSWé;ﬁ%ﬂPag ngaid Ifeedbnof enbkaratisd threvohy seEedum

tacked on said stacking neans t d a transportation start _position for
cai d 1 SHSPBRALARAL bPPePOth DA TOIT rRSREORMIREEARGTP  HAEPEndAng

p”'“'n%pon said response signal.

11. A printing apparatus as claimed in claim 10, which
10 comprises: . |
a transporting roller for transporting said
printing medium fed from said feeding apparatus, and
said control means controls said transporting
roller on a basis of said response signal from said

15 feeding apparatus.

12. A printing apparatus as claimed in claim 10,
whérein a power for controlling and driving said
automatic feeding apparatus is supplied from said

20 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,
25 wherein said communication port permits bidirectional
communication with said feeding apparatus installed to

said printing apparatus.
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apparatus performtransportation of said printing nediﬁﬁ?gngéid_
transporting roller, when a predeterm ned del ay peri od fmeShdetHak BeshReplaced

feeding said printing mediumby said feeding roller in a
direction in which said printing nediumis transported byﬂ ( ting
roller is passed, after feeding said printing nediumto s tion

start portion by said transporting roller. - 109 - 19. A feeding
apparatus as clainmed in claim18, wherein said feeding roller is driven for
rotation by a notor different fromthat for driving said transporting
roller. 120, A fRedinaeppaietol asetthadmEdddingaanmptsinwhnge medaio
feeding roller is placed away fromsaid printing nmedi um stacked on said
st acki nFremna, fidwhingi eadmedanygsr dristal$edh o conPriied a
predeterm ned rotating phase. 21. A feeding apparatus as clained in, claim
18, wher@pasatiisconendl aesieossind m@lngn@rgaloépééld 1Magqi A% &R Rg
roller to be higher than a peripheral, speed of said transporting roller in
a r ange RIFLBLLBGMBEHEM A pBFiNtd RS Be rﬁfn@a iR}E}’Bélﬁ% vi ng bot h
of said feeding roller and said transporting roller. 22. A feeding
appar at FPRATEL3Sre PP 98, which has a comuni cation port
comuni cating with sai rintihng.appara 1 _G o] ns
(ransmits a d Q%Q aQ%mlt%lﬁE)é LU S3hLONE 60k SRS

feeding apparatus through a communication port for

communicating with said feeding apparatus;

10 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

15 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,
20 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,
25 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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said printing apparatus through said comunication port, so that ™™ ——0__
transportation of said printing nedium by said transportimgk%gller S
demanded. 11111111 111211 111211111111111 - 110- 23. Ajf f B*mRWhmd
apparatus as clainmed in claim18, wherein said control nea '

del ay period by a tiner. 24. A feeding apparatus as claine ”M
wherein said control neans sets said delay period wthin a range o

100 nms. 25. A feeding apparatus as clainmed in claim?22, wherein said
comuni cation port permts bidirectional comrunication between said feeding
appar at Us7 and Asafiele@ing iconappdr atatshod6asA qiramedg iappatatims Iptj nting an
i mage on _a printing nmediumby using a printing head, said printing medi um
bei ng f atheyeant s@lidgcontinel deppniding: upory BRHAr responseesifonal
transporting,said printing mediumin a predeterm ned transporting

directi e?fe,ceaweéorﬁmm geditt ferdinghFHRArag Ui BS pRi FAHEE eRdE@H by sai d

transporting rqller, when a predeterm ned del ay, period frominitiation of
f eedPng (‘s‘%i?@rﬁﬁ-i]ﬁ‘tr?%gaﬁeﬁq}hf%? §8W3@éﬁ¥1ﬁgptlélrf%¥ngn°a{t$%% porting
direction in, which saidagyinting mediumis transported by said transporting

roller ipsrjp%lé%&?, PP BI S-SR ng said printing mediumto said transportation

start

18. A feeding apparatus which is installed to a
printing apparatus having a transporting roller for
10 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:
15 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
20 apparatus perform transportation of said printing medium
by said transporting roller, when a predetérmined 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
25 transporting roller is passed, after feeding said
printing medium to said transportation start portion by

said transporting roller.
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portion by said transporting roller. - 111 - 27. Aprinti'ng apparatus as
clained in claim26, wherein said transporting roller igpdkhoéEihs B Replaced
rotation by a notor different fromthat for said feeding

printing apparatus as clainmed in claim26, wherein said cﬁwmmmwﬁ llHIHets
a peripheral speed of said feeding roller to be higher th I
speed of said transporting roller in a range of 5 to 50% upon transporting
said printing nediumby driving both of said feeding roller and said
transporting roller. 29. A printing apparatus as clained in claim 26,

wher ei n1shi d pr iffeédgnkeapparatus euls onlaimedi age cdieh ¢8n nove
reciprocally along a direction intersection with said transgorting

di recti ovhefesa ¢ardnfesgingi sollsy ispirivery EPFakakaTaeoNcRY ndd in
claim 26, wherein said printing head is an i,nk-jet head ejecting.ink. 31. A
pri nti ngeipphr dldsf exentaifiieemi RhataikPBodriffey nsg-&%d rpljf?ﬂﬁp 4HeRd has a

el ectrot he ﬂal transducer generating a thermal energy for ejecting ink. 32.
A pr$ntPﬂ§{ Bparatus as clained in claim26, 11111111 111111 11111 11111
11111 -112 -

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

10 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
15 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.

20 22. A feeding apparatus as claimed in claim 18, which
has a communication port communicating with said
printing apparatus, and

said control means transmits a demand signal to
said printing apparatus through said communication port,

25 so that transportation of said printing medium by said

transporting roller is demanded.
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wherein said control neans counts said delay period by a trhifB{eet IBSBeeh Rep] (md
print.ing apparatus as clainmed in claim26, wherein said co

said delay period in a range of 10 to 100 ns. 34. A printi Mﬂ mﬁﬂﬂlﬁ
installed to a feeding apparatus feeding a printing medi um

predeterm ned feeding direction by afeeding roller, said printing nmedi um
being fed fromsaid feeding apparatus to said printing apparatus, said

printi n@appapatfuse®i ht idisp@bati@ga®ncbaichand i thi 6g aiedi U, by using a
printing head, conprising: a transporting roller for transporting said
printi nghrexdeim feedid roonsaial freedinisg capmat at saidh depagdeier tdpdedy a
transporting direction; and control neans for transporting said printing
medi um yimerd transporting roller, when a predetermni ned delay period from
initiation of feeding said printing mediumby said feeding roller in a
transporting direction in which said printing mediumis transported by said
tran port ng ro S passed, after feeﬂ |d printing diumto said

tra por2t tioft s‘%%‘?@lﬁgr ﬁQﬁPB?t% PR rang nbanI]iaé'rm 38, A printing
t I d I dt t

CofTer MhdFeiEn $hrd, feBth b'riéa%t%%]t%i PAOCL e} BT e SRR

f eedi ng rolLéﬁ&e ?6% fopl’tl ntld’tg fgpar atus as clained in claim 34,

25. A feeding apparatus as claimed in claim 22,
10 wherein said communication port permits bidirectional
communication between sald feeding apparatus and said

printing apparatus.

26. A printing apparatus printing an image on a
15 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

20 control means for transporting said printing
medium by said transporting roller, when a predetermined
delay period from initiation of feeding said prihting
medium by said feeding roller in a transporting
direction in which said printing medium is transported

25 Dby said transporting roller is passed, after feeding
said printing medium to said transportation start

portion by said transporting roller.
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wherein said control means is responsive to a demand from said feeding
apparatus so that said transporting roller feed said primsigagtﬁg(ﬁeéﬁrﬂ

7.. A
printing apparatus as clainmed in claim34, wherein said ¢ ' ‘mﬁ S
a peripheral speed of said feeding roller to be higher thHWM&HﬂEH I
speed of said transporting roller in a range of 5 to 50% I ng
said printing nmedium by driving both of said feeding roller and said
transporting roller. 38. A printing apparatus as clainmed in claim 34, which
has a communi cation port conmunicating with said feeding apparatus, said
cont r ol 2MeansAr pedintesng éppadatiugnas febaised iredil@gmpphr at us t hrough
sai d communi cation port, so that transportation of said _printing medium by
sai d trwhspminngadd |eranspgsiphagdroddlen pei ﬂﬁ%‘@e’&pﬁﬁ%t%@tg§l&%i med
in claim34, wherein said printing head is_nounted. op a_carriage-which can
nove rebyprodadteraldingfarenteciyron Fixa&s%eﬂ §ﬁWtEe§QWQr5 36%1 ng
direction of said 11111111 112111 121111 11111 11111 -114 - printing
medium 40. A-printing apparatus as claimed in claim34, wherein said

0l ai med28 ol &i ROt hRG! ARPaar bt 4t paendes i Sl P8 R T
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

10 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
15 which can move reciprocally along a direction

intersection with said transporting direction of said

printing medium.

30. A ﬁrinting apparatus as claimed in claim 26,
20 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

25 transducer generating a thermal energy for ejecting ink.

32. A printing apparatus as claimed in claim 26,
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ed

transducer generating a thermal energy for ejecting ink.T%%Shﬁ: rpntin
apparatus as clainmed in claim 34, wherein said control ne <t
delay period by a timer. 43. A printing apparatus as cl ai I ,
wherein said control nmeans sets said delay period in ara 0

ns. 44. A feeding control nethod for transporting a printing nmediumfed by
a feeding roller, in a predetermned transporting direction by a
transpoghidie 19| 58Ad @SRt rsinndanteporiritd r 8aspodéTgys pied psd nbiyn G
medi um by said transporting roller, when a predeterm ned delay period from
initiattamenf. feeding said printing mediumby said feeding roller in a
transporting direction in which said printing nediumis transported by said

transporting - 115 - roller is passed, after feeding said printing-
mediumto said transportation start portion by said transporting roller.
33. A printing apparatus as claimed in claim 26,

5 ~wherein said 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

10 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: |

15 a transporting roller for transporting said
printing medium fed from said feeding apparatus in a
predeterminéd transporting direction; and

control means for transporting said printing

medium by said transporting roller, when a predetermined

20 delay period from initiétion 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

25 portion by said transporting roller.

35. A printing apparatus as claimed in claim 34,

—_— - 112 -

—_—
—_—
———

L m



cet Has Been Replaced

T

10

15

20

25

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 is 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 meahs 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.
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