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W T PRINTING APPARATU. BACKGROUND CF {ﬁgq NVENTICN_Iheﬂpresent i nvention
rel at e generally to &=pri.nting appara@ﬁ@ More particualarly, the present
|ﬂveﬁi|on relates to a printing apparaZK 9ng?£ng¢a t echni cal concept
enployed therefor for detecting a malf Bt t hat gepia- rat us
i's cloggedfw th part of a band- shaped«copyi ng paperHiSoY | & @ reqordi ng
operation £an be performed.

]

| | . PRINTING APPARATUS

The present invention relates generally to a printing

apparatus.

5
A conventional printing apparatus of the type
including detecting means for detecting a malfunction that
10 the printing apparatus is clogged with a fraction of'printing

paper is hitherto known as disclosed in an Unexamined
Japanese Patent Publication (Kokai) No. Sho. 51-78245. The
de#ecting means disclosed in the official gazette of the
prior invention will be described below with reference to

15 Fig. 13. |

in th; drawing, reference numeral 8 designates a

printing medium_such as a sheet of printing paper or the
like. The printing medium 8 is;conveyed further while it is
held between a pluralitj Qf-diiv;ng rollers 11 and a

20 plurality of clamping 6r contact rollers 10a in the clamped

state. The contact rollers 10a are normally biased toward the'

driving rollers 11 so that they are followably rotated bj the
printing medium 8 while they are brought in contact with the

printing medium 8. A circular rotary plate 10b is fixedly
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- A conventional printi appar atus of the type |nclud|ﬂg detectlng means for
det.ect¥ ng a mal f unct % g that the printing apparat uspig7ct ngﬁ?%%%

fraction of printing paper is hitherto known as dlscFBEE gm ned
Japanese Patent Publication (Kokai) No. Sho. 51-782 TRE e g
means di sclosed in the official gaztte of the prior |nvent|on wll be
descri bed below with refrence to FIG 13. In the drawi ng, reference nuneral
8 designates a printing medi umsuch as a sheet of printing paper or the

i ke. -The

secured to the right-hand end of a shaft for the contact

rollers 10a such that it is rotated together with the contact

rollers 10a. The circular rotary plate 1l0b serves as an
~encoder including two magnets 23 along the outer periphery

5 thereof. With this construction, a conveying speed of the
-printing medium 8 is detected in the form of an electrical
signal as a lead switch 21 is turned on or off by the magnets
23.

The conventional printing apparatus is equipped with

10 two paper speed detecting meéhanism each constructed in the
above-described manner along a paper conveyance path in order
to detect.a malfunction that the printing apparatus is
clogged with a part of the recording_ﬁedium 8 based on the
difference arising between the conveying speed of the

15 recording medium 8 detected by the first paper speed
detecting mechanism and the conveying speed of the same
detected by the second paper speed detecting mechanism.

According to the aforementioned technical concépt,

since the contact rollers 10a and the ciréular rotary plate

20 10b are rotated by bringing the contact rollers 10a in
contact with the printing medium 8, a certain magniéude_of
rotational load appearing attribﬁtable to the arrangement of
‘the contact rollers 10a, the circular rotary plate 10b and
the shaft extending through the contact rollers 10a and the

25 circular rotary plate 10b }s applied to the contact surface

of the printing medium 8. This rotational load functions as
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printing nedium 8 is _conveyed further while it is hefﬁ between a plurality

of drjving rollers Kf\and a plurality of clanping "f.%sig?ﬁﬁ REeN 1 the
2R

clanped state. The cdntact rollers 10[err] are nor jraf towarid t he
griving rollers 11 so that they are followably rot +he—prTrTItTng
medi um 8 while the are brought in contact with the prlntlng medi um 8. A
circular rotary plate 10b is fixedly secured to the bight-hand end of a
shaft for the contact rollers 10[err] such that it is rotated together with

the cont@céh&dtikgspdPeeréffetheve in the conveying direction of the

recording medium 8.
In the case that the recording medium 8 is prepared
iﬁ the form of a band-shaped copying paper having plural
5 sheets of papers laminated one above another, positional
offsetting is unavoidably caused between the paper coming in
‘contact with the driving rollers 11 and the paper coming in
contact with the contact rollers 10a. As a result-of the
foregoing positional offsetting, there arises a problem that
10 the printed positions on the respective papers'laminated in
that way are slightly deviated away from each other.
In addition, as shown in Fig. 14, since a folded part
or a giueing part 8a on the band-shaped copying paper 8
collides against the contact rollers 10a as the driving
15 © rollers 11 are rotated, the rotationél load to be applied to
the band-shaped copying paper 8 from the contact rollers 1l0a
increases. Due to the increased rotational load, there
arises another problem that slippage occurs betwéen the
driving roliers 11 and the band-shaped copying paper 8,
.20 resulting ih the driving torque given by the driving rollexrs
.11 failing to be transmitted to the band~shaped copying paper
8. This leads to the result that the prlntlng apparatus is
undesirably clogged with a bart of the band-shaped copying
papexr 8. In other words, the detecting mechanism for
25 detecting a malfunction of paper clogging disadvantageously
__._—————————’,_”';‘H‘———’_
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‘circular rotary plate O[err]serves as an encod ﬁgbrgv_\@tq—_ gnets 23.
al ong the outer periphgty thereof. Wth this c ﬂ?#t%@?ﬁkcm@ conveyi ng

speed of the printing nedlun18 is deected in th ctrica
signal as a lead switch 21 is turned on or off by the magnets 23. The
convent i onade RFdN it G RRRA & WalifurRAUidPathad tthd Wi iRaRMg SReG dRiseCi ng
mechani sm each constructed in the .above-descri bed manner along a paper

conveyance wtdndqt;éa deftt & ti&taefﬂloat Iﬁﬂ]lﬂa.p”&:u on that the printing
apparatus 1Is :

The present invention has been made-in consideration
5 of the aforementioned backgraund and its object resides in
. providing a printing apparatus capable of performing a
érinting operation using a band-shaped copying paper wherein
there do not arise malfunctions that printed positions'on
plural sheets of papers iaminated one above another are
10 deviated away from each other and the printing apparatus is
clogged with a fraction of paper attributable to the ﬁresence
of folded parts or glueing parts on the band-shaped copying
paper but the malfunction of paper clogging can exactly be

detected with the printing apparatus.

-

This object is solved by the printing apparatus of any-one of
1ndependent claims 1, 2, 3 or 4. Further advantageous
featurers, aspects and details of the invention are evident
from the dependent claims, the description and the drawings.

The claims are intended to be understood as a first non-

limiting approach of defining the invention in general terms.

The invention provides a printing apparatus having a technical
concept employed therefore for detecting a malfunction that the
printing apparatus is clogged with part of a band-shaped
copying paper for which a recording operation can be performed.
According to a first
aspect of the present invention, there is provided a printing '

apparatus -characterized in that it comprises

a driving roller for conveying a printing medium, a driving

roller shaft for drivably supporting the driving roller, a
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cl ogged mth a part of ghe recording nedlun18ﬂﬂ§§@§EB§%§g%3dl1ference

ari sing between the coAgRyi ng speed of the recordﬁﬁﬂ‘ ] . fdeLected by
the &irst paper detecting mechani smand the conveying speed of the sane
det ect e§°lﬁfp"‘f%’é°e]5tﬁﬁ L2 RE HURRPEEEF N nn’éﬁ%aﬂFéW“Hc@@rld-i% to the

' | cal ' t tact || O[err] and the
ol of ST Ied e CAl OGS SOEE, O FODLRRY Lblety 10 i) and ¢
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rotational 1 0a
medium, and rotation detecting means for detecting the |
rotation of the follower roller.

i With the prinfiﬁg apparatus ;s def;ned i;: the first

gspect, the printing medium is conveyed by the

- driving roller which is drivably supported by the driving
roller shaft. Since the follower rollexr is rotatably mounted.
on the driving roller shaft, as the printing medium is
conveyed by rotationally driving the driving rolleé; the
follower_roller is brought in contact with the printing
medium, causing the follower roller to be followably rotated
by the printing medium. The rotation of the follower ;bller
is detected by the rotation detecting means.

Specifically, with the printing apparatus constructed
in the above-described manner, since the folléwer roller
serving to detect the conveyance of the printing medium is
rotatably mounted on the driving roller shaft, the conveyance
of the printing medium can be detected without any necessity
for disposing a plurality of contact roliers 10a as required
by the conventional printing apparatus (see Fig.-13 and Fig.
14) wherein the contact roliers 10a are brought in contact
with a plane which is not positionally coincident with the
surfacé along which the printing medium comes in contact with
the driving roller.

Accordingly, in the case that the printing medium is
prepared in the form of a band-shaped copying paper having

plural sheets of papers laminated one above -another, there do

heet Has Been Replaced

T



appeéri@g attributablgaﬁo t he arangenent of t Tﬁ&]kn'wﬁﬁg& 10[err],
HEET - 2-

the‘circular rotary plate 10[err] and the shaflt -
lar
R EEimacInaE, paChERr pRATEIORS on thY papay Pl ate

ext gndi ng through t he fontact roI ers
are deviated away from each other and the printing apparatus.

l"

A

and t By rod BN Y1

Lol FFN

10[err] MCHAFITR &

is cloggéd with a fraction of papers attributable to the
presence of the contact ‘rollers 10a.

According to a second aspect of the

present invention, there is provided a printing apparatus

characterized in that it comprises a pair of
driving rollers for conveying a printing pedium, a pair of
driving roller shafts for drivably sppporting the pair of
driving rollers, a follower roller rotatably supported on one
of the pair of driving roller shafts, the follower roller
being followably rotated by the printing medium when it comes
in contact with the printing medium, and rotation detecting

means for detectlng the rotation of the follower roller

With the printing apparatus as defined in the second
aspect, . the printing medium is conveyed by a pair of
driving rollers which are supported by a pair of driving
roller shafts. - Since the follower roller is rotatably
mounted on one of the pair of driving roller shafts, as the
printing medium is conveyed by the pair of driving rollers,
the follower roller comes in contact with the printing

- medium, causihg the follower rolier to be followably rotated
by the printing medium. The rotation of thé follower roller
is detected by the rotation detecting means.

Specifically, also with the printing apparatus
constructed in the above-~described manner, since the follower
roller serving to detect the conveyance of the printing paper
is rotatably mounted on one of the pair of driving roller

shafts, the conveyance of the printing medium can be detected

eet Has Been Replaced
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printing.nmedium 8. Thigsyrotational |oad functi dnguESSHEETRES BEEN [Jover
effective in the conveyfng direction of the recordi ngipeatepm 8. Iin t he case
that the recording nmnedium8 is prepared in the a band- shaped

copyi ng paper, havin o eks..of . : Sl @M1 : Sneot her

positi?nddfiﬁggﬁEiékfﬂ%géﬁéfgfda?Fydtgﬁ?g%ﬁge?agggg%kgﬁgﬁgfQ%opin? inth

contact wi rdavi a 28Rek on@INIYIG ek PNt act w

t he cont acr{ rlo%%ersdalo erfr% %gé% %gsgﬁte o?n?hg%?'gr egoiﬂr%g' P
apparatus (see Fig. 13 and Fig. 14) wherein the contact

rollers 10a are brought in contact wiﬁh a plane which is not
positionally coincident with the surface along which the
printing médium comes in contact with the driving roller.

In addition, with the printing appératus constructed
in that way, since the printing medium is conveyed by the
pair of driving rollers, the printing paper can very reliably
be conveyed also in the case that the printing medium is
prepared in fhe form of é_ggnd;shapéd copfiha—papefnhaving
plural sheets of papers laminated one above'another.

Accordingly, in the case that the pfinting medium is
prepared in the form of a band-shaped copying paper having

5 plural sheets of papers laminated one above another, there dé
not arise malfunctions that printed positions on the papers
are deviated away from each other and the printing apparatus
is clogged with a fraction of paper attributable to the
presence of the contact rollers 10a.

10 in other Qords, with the printihg apparétus
constructed in that way, since the follower roller serving to
detect the conveyance of the printing medium is rotatably
mounted on one of the driving roller shafts, it is pbssible
to mount a driving roller on the driving roller shaft in

15 place of the contact rollers l0a employed for the
conventional printing medium, whereby the printing medium can
very reliably be conveyed also in the case that it is
prepared in the form of a band-shaped copying paper having

plural sheets of papers laminated one above another.
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sitions on
amay from

positiopal offsetting,~there arises a problemth
the*respective papers?#ani nated in that way ar
each other. In addition, as shown in FIG 14,
glucing part 8[err] on the band- &Qﬁ&ﬂ@hmmpy¢n@ ped 8596bm|@ést@§alnst the,
contact rollers 1Q[er as the driving rollers 11 are rotated, the i
rot at i onalPASFEMY &’B’@J&dﬁ’} edhere nes M%‘P\%‘ﬁeﬂ BERPEAGIARRAR T M t he

contact rollers 10[err] increases. Due to.the increased rotational | oad,
there arises another prggpéﬁpterlzed in that it comprises a driving

roller for conveying a printing medium, a paper guide
disposed opposite to the driving roller in the spaced
relationship relative to the driving roller with a certain
wide gap enough to.allow the printing medium prepared in the
form of a band-shaped copying paper to smoothly pass
therethrough, the paper guide serving to allow the printing
medium to be normally biased toward the driving roller by
utilizing the elasticity of the printing medium,“a driving
roller shaft for drivably supporting the driving roller, a
follower roller rotatably supported on the driving roller

.shaft,'the follower roller being followably rotated by the

printing medium when it comes in contact with the printing
medium, and rotation detecting means for detecting the

rotation of the follower roller.

With thé printing apparatus as defined in fﬂé above
third aspect, rsince the printing medium is normally
biased toward the driving roller by the action of elasticity
of the printing.medium'itself in cooperation with the paper
guide disposed opposite to the driving roller, the printing
medium is reliably conveyed by the driving roller. In

addition, since the follower roller is rotatably mounted on

the driving roller shaft, as the printing medium is conveyed
by the driving rollexr, the follower roller comes in contact
with the printing medium, éausing the follower roller to be
followably rotated by the printing medium. At this time, the

rotation of the follower roller is detected by the rotation

detecting means.
} ' This Sheet Has Been Replaced
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’ THIS SHEET HAS BEEN
that slippage occurs between the driving rollers {11 a&@Eﬂhﬁjﬂnnd sHaped
copyi nd *paper 8, resulling in the driving torque givea¥by the ariving
rollers 11 failing tobe transnmitted to the band- shaped copyi ng paper 8.
Thi's | eads to thespesykichlay,t B8sB" R LAJLABP BN nch Appiesd el ¥ cl ogged
with a part of the band-shaped copyi ng paper I n other words, the.

det ecti ngcoRsbeateaul 9h drhecivapy ainekfl ¢het Ifedll@fwe&aﬂﬁflréﬁggéﬂ@lng to

di sadvant ageously serves to induce a mal function that the printing

appar at usdegectoghedcohirbyanteaofi eheoprpapdihg medium is rotatably

mounted on the driving roller shaft, the conveyance of the
printing medium can be detécted without any necessity for
disposing a plurality of contact rollers 10a as required by
the conventional printing appaiatﬁs (see Fig. 13 and Fig. 14)
wherein the contact rollers 10a come in contact with a plane
which is not positionally coincident with the surface along
which the printing medium comes in contact with the driving
roller.

In addition, since the paper guide is disposed in the
spaced relationship relative to the driving rollér while
maintaining a certain wide gap enough to allow the printing-
medium to smoothly pass therethrough, the printing medium is
relidbly con#eyed also in the case that it is prepared in the
form of a band-shaped copying paper héviqg plural sheets of
papers laminated one above another. At this time, there do

not arise malfpnctions that printed positions on the plural
papers are deviated away from each other and the printing
apparatus is cloéged with a fraction of papér.

' - Further, according to a fourth aspect of the present

invention, there is provided a printing apparatus

characterized in that it comprises a driving
roller for conveying a printing medium, an auxiliary plate
disposed on the upstream side as seen in the dpposite
direction to the printing medium conveying direction from a
contact position where the printing medium comes in contact
with the driving roller while defining an acute angle between
____’____,d_,;-————-
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SUMVARY ,OF THE | NVENTI ON The present inventio S SHEER v

consi deration of the §Edrenentioned backgroun%'Qﬁdighgigaggngrésides in
proxi ding a printing apparatus capable of per ' e oper ati on
usi ng a band-shaped copyi ng paper_ wherein, there do, not argse mal.functi ons
that print etepesxiliasys Pdate @8 W aninting Redivly f8feFUEé 85dve
another are deviated away from each qther and the petinting.appara- tus.is
cl ogged wi plaxef sgaviidd oo poFdrr bk RiAR e QBL?ﬁéng neds 3P Tolart'tne

driving roller, a driving roller shaft for drivably

supporting the driving roller, a follower roller rotatably
supported on the driving roller shaft, the follower roller
being followably rotated by the printing medium when it comes
in contact with the driving medium, and rotation detecting
means for detecting the rotétion of the follower roller.

With the printing apparatus as defined in the above
fourth aspect, since the printing medium is normally
biased toward the driving roller by the auxiliary plate, it
is likewise reliably conveyed by the driving roller. 1In

"~ addition, since the follower roller is rotatably mounted on
the driving roller shaft, as the printing medium is;conveyed
by the driving roller, the follower roller comes in contact
with thé printing medium, causing the follower roller to be
followably rotated by the priﬁtiﬁg medium. At this time, the
rotation of the follower roller is detected by the rotation
detecting means.

Specifically, also with the printing apparatus
constructed in the abo#e—déscribed manner, since the follower
roller serving to detect the convey&nce of the printing
medium is rotatably mounted on the driving roller shaft, the
conveyance of the printing medium can be detected without any
necessity for disposing a plurality-of contact rollers 1l0a

-required by the conventional printing apparatus (see Fig. 13
and Fig. 14). |

Since the auxiliary plate is arranged for the

printing medium coming in contact with the driving roller

This Sheet Has Been Replaced _ 10 -

[T



presenceqof f ol ded par ﬂ or glueing pdr
but the mal function of “faper cl oggi ng ‘ efected with the
prinfing apparatus. To acconplish the &BovE object, according to a first
aspect of the present invention, there is provided a printing appa- ratus
as defi neghillecHeifimingf anhacuitdi Amylaissh thengstidempsidei ag apear atus
is characterized in that it conprises a driving roller for conveying a

printing nhélappoax&5|dum@cmmdnﬂtqﬂtﬁe danveirinqidireappont pigthe driving
roller, a

printing medium from the contact position where the printing

{:éDEd copyi ng paper

medium comes in contact with the driving roller, the printing
medium is reliablf conveyed without an occurrence of
interference with folded parts or glueing parts on the
printing medium. Thus, there do not arise malfunctions that
printed positions on the plural papers are deviated away from
each other and the printing apparatus is clogged with a

fraction of paper. -

In cﬁnnection with the printing apparatus as defined
in any one of the above.first to fourth aspects, ! the
printing apparatus may be futher _ - ]

-characterized in that a mélfunction of paper clogging is
detected by the rotation detecting means by comparing the

signal detected by the rotation detecting means with the

driving signal outputted to a driving motor for conveying the

printing medium with the driving motor.

10 Since in this

embodiment ;a malfunction of paper clogging is detected by
.comparing the signal detected by the rotation detecting means
with the driving signal outputted to the driving motor for
conveying the printing medium, an occurrence of the

15 malfunction of paper clogging can reliably be detected with

the printing apparatus.
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- 3 - folslower, roller kptatably supported 'nﬂﬁsﬁng EEN fer shaft, the
f ol | ower roIIer bei ng foJIomany rotated by the pr:rlﬁ*Ai nedi gm when it
conmes in contact with the prnting nmedium and rotation detecting means for
detecting the rotation of the follower roller.

In addition, in connection with the printing
apparatus as defined in any one of the above first to fourth
aspects, . the printing apparatus can be |

-characterized in that the follower
roller includes a detecting roller rotatably mounted on the
driving roller shaft so as to be rotated when the driving
roller comes in confact with the printing medium and a magnet §

adapted to be rotated together with the detecting roller and
that the magnet is prepared in the-form of a ring-shaped
magnet including a plurality of magnet segments alternately
magnetized such that adjacent segments exhibit different
magnetic poles with a radially extending boundary line as a
boundary therebetween. | ;
In addition, in such a printing apparatu;
thé follower roller includes a
detecting. roller rotatably mounted on the driving roller
shaft.so as to be rotated when the driving roller comes in
contact with the printing medium and a magnet adapted to be
rotated together with the detecting roller, and moreover, the
magnet is prepared in the form of a ring-shaped magnet.
including a plurality of magnet.segments alternately
magnetized such that adjacent magnet segments'exhibit
different magnetic poles with a radiaily extending boundary
line as a boundary therebetweén. Thus, the rotation of the
follower roller, i.e., the conveyance of the printing medium
5 can be detected by detecting the variation of the magnetic

field.

/
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I n addlthn accordlng,kq a second aspect of the pres :
S prOV|ded a prlntlng‘épparatus as defi regtIns y&fﬁﬂﬁﬁ 1ﬁf tthe clalnlclause
wherein the printing apparatus is charactyg - conprises a pair
of driving rollers for conveying a printibhg—sedium a pair of driving

roll'er shafts for-drivably supporting the pair of driving rollers, a
follower roller r@iateblthes uppmiéedi Onconetehctbd Rai Rhef zeirrtgumgs@dl er
shafts, the follower roller being followably rotated by the printing nmedi um
when it camsfiguroniactas mentioned above, an intensity of contact

‘power required for rotating the follower roller when it comes
in contact with the printing mediuﬁ is uniformrized,
resulting in smooth rotation of the follower roller being
assured with the printing apparatus.
Additionally, in connection with the printing
apparatus, this défined | . rotation detecting means may be

constructed by a detector having a Hall element ?mployed

therefor for detecting the variation of a magnetic field

generated by the magnet.

In connection with ‘this printing apparatus, since the rotation
deteéting meéns is cohstructed.by'using a ‘Hall element for .

| detecting the variation of a magnetic field generated by the
magnet, the variation of the magnetic field can reliably be
detected with the printing apparatus including the rotation

detecting means in that way.

Further, in connection with the printing apparatus as

defined in any one of the above first to fourth aspects .

. the detector may be

disposed at the position located at the side of the magnet. i

In addition, in connection with such a printing

apparatus, since the detector

——

is disposed at the position located at the side of the
magnet, it is possible to effectively utilize the space

located on the follower roller side in the printing apparatus.

- Sheet Has Been Replaced
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with the printing nmedi ym and rotation dete t THI§ SHEERJ] EI%%ﬁecting t he

rotation of the foll owsr#roller. Additionallly, acBBPdtte: third aspect

of the present invention, there is provided a printing apparatus as defined

in claim3 of the claimclause, wherein the printing apparatus is

characterized in-that it conprises_a driving rql Ler for conveying a
- Y4 ‘i/ﬁ

printing medium o PEpPRFTRFRe HPsFBRBECEHR e e BRI ng rofler in

;2; 2ﬁgﬁgﬂal{:ﬁégﬁgg\f%‘%gdéﬂf‘}éhv‘int-gnﬁrh%n%rio ' Nehd AdSe ¥4 SETERLNM de

aspects, the printing apparatus may be
characterized in that the follower
roller inciudes a sleeve rotatably fitted on the driving
' roller shaft and having flange portions at the opposite ends
thereof, a ring-shaped maénet disposed between the flange
portions of the sleeve and including a plurality of magnet'
segments alternately magnetized such'that_adjacent magnet
segments exﬁibit different magnetic poles with a'fadially
extending boundary line as a boundary therebetween and a
detecting roller made of a rubber and adapted to come in
contact with the printing medium, that the sleeve is press-
fitted through the ring-shaped mégnet and the detecting
roller between the flange portions thereof, and that the
sleeve, the magnet and the detecting roller are integrated
with each other to build an integral structure by the
pressure induced by the elasticity of the detecting roller
made of a rubber so as to allow the integral structure
composed of the sleeve, the magnet and the detecting roller

to be rotated.

In such a printing apparatus the follower roller includes a
- sleeve rotatably fitted onto the driving roller shaft and
having flange portions at the opposite ends thereof, a rihg—
shaped magnet disposed betweeﬁ the flange portions of the

sleeve and including a plurality of magnet segments

This Sheet Has Been Replaced
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- printing nmedium prepared in the formof a band-siTapanis
smeot hl'y pass theretﬁfaugh t he paper QU|oqgﬁdﬁ§? gcg@f
nedi umto be nornally biased toward the {rivi REX Y of 6T
el asticity of the printing nmedium a dri
supporting the driving roller, a follomer roIIer rotatably supported on the

gOpW\i ng paper to
2w the printing
, by utilizing the
g roller shaft for drivably

driving robheb 30kt y %«anta.e'ﬁg&esuc | S AR R 0L InbRLS Bn ke

printing ne

r ot at I_OI’I

omes I n con
different magnetic poles with a radlally extending boundary

line as a boundary therebetween and a detecting roller made
of a rubber and adapted to come in contact with the printing
medium, and the sleeve is press-fitted thro;gh the ring-
shaped magnet and the detecting roller between the flange
poftions thereof. Iﬁ addition, the sleeve, the ring-shaped
magnet and the detecting roller aré integrated with each
other to build an integral structure by the pressure induced

by the elasticity of the detecting‘roller made of a rubber so

as to allow the integrated structure composed of the sleeve,

the ring-shaped magnet and the detecting roller to be rotated
by the printing medium. Thus, there does not arise a
necessity for preparing another member for integrating the

foregoing three members with each other. Consequently, an

‘assembling operation to be performed for the follower roller

can be simplified.

,.._‘__,—-—‘—’—‘_—‘_—_'_'——'———'——
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'detectlng means for detecting the rotation of the fol bower roller. Further,
according to a fourth“adpect of the present inven- ti &%, there is provi ded
a peinting apparatus as defined in claim4 of the claim , Wherein the
printing apparatus is characterized in that fpET gas BEENr | ving rol | er
for conveying a printing nmedium an auxilianjy aggpigicEposed én the.
upstream side as seen in the opposite directu prnting nmedi um
conveying direction froma contact posi-

Fig. 1 is a sectionai view of a printing aﬁparatus
_constructed according to a first embodiment of the present
_invention, particularly showing essential components

5 constituting the printing apparatus;-

Fig. 2 is a fragmentary illustrative view of the
printing apparatus of Fig. 1 as seen in arrow-marked
direction II-II;

Fig. 3 is a fragmentary enlaﬁged sectional.view of

10 the printing apparatus taken along line III - III in Fig. 2;

Fig. 4 is an enlarged side view of a magnet for the
printing apparatus, particularly showing a magnetizing
structure employable for the printing apparatus;

Fig. 5 is an enlarged front view of another magnet

15 for the printing apparatus, particularly showing a
magneﬁizing structure employable for the printing apparatus;

Fig. 6 is a flowchart applicable to the printing
apparatus constructed according to the first embodiment of
the present invention;

20 Fig. 7 is a timing chart employable for the printing
apparatus constructed according to the first embodiment of
the present invention;

Fig. 8 is another timing chart employable for the
printing apparatus constructed according to the first

25 embodiment of the present invention;
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‘tion where the prlnthg\nedlun1cones In contact w riving roller
whi I'e deflnlng an acut‘®angl e between the aUX|I|a'Q‘ %E%HHSBEENp I nting

medikum the auxiliary plate serving to nornmally blkas fﬁngACﬁﬂlng di um
toward the driving roller, a driving roller shaft for drivably supporting
the driving roller, a follower roller rotatably supported on the dri.ving
roller shaft, the follower roller being followably rotated by the printing
medi um when it conmes in contact

Fig. 9 is a sectional view of a printing apparatus
constructed according to a second embodimenf of the present
invention, particularly showing essential components
constituting the printing apparatus;

5 Fig. 10 is a flowchart applicable to the printing
apparatus constructed according to the second embodiment of °
the present invention;

Fig. 11 is a timing chart employable for the printing
apparatus constructed according to the second embodiment of

10 the present invention;

Fig. 12 is a fragmentary sectional view of a printing
apparatus constructed according to a third embodiment of the
present invention, particularly showing essential components
constituting the printing apparats;

15 Fig. 13 i; a perspective view of a conventional
printing apparatus; and

Fig. 14 is a fragmentary enlarged illustrative view
of the conventional printing apparatus, particularly showing

a problem arising with the conventional printing apparatus.

20 |‘

The present invention will now be described in detail
hereinafter with reference to the accompanying drawings which
illustrate a preferred embodiments thereof.
<First Embodiment>

-
ect Has Been Replaced

R 1] N



r -4 -'mnth the driving medium and rotation detecting mpeans for detectlng
the rotation of the féllower roller. In connection Mﬁth the printing
apparatus as defined in any one of clains 1, PTuk omeETduNt sEBR Icl aim

cl ause, the printing apparatus as defined in "Ialnnﬁmgﬁcg@e cladimclause is
characterized in that a mal function of paper Cctoggrmg TS

Fig. 1 is a sectional side view of a printing
apparatus constructed according to a first émbodiment of the
present invention, particularly showing essential components
_constituting the printing apparatus.

s As shown in the drawing, the printing apparatus includes a plateﬁ
101 and a printing head lOLespeC1ally an impact dot type prlntlng head

.disposed at the position located opposite to the platen

101. The printing head 102 and the platen 101 ar®& arranged
such that a small gap is formed therebetween so as to enable

10 a printing medium 120 to be conveyed through the foregoing
gap. The printing medium 102 is typically exemplified by a
band—shabed paper. With the printing apparatus constructed
to the first embodiment of the present invention, a printing
operation is performed for a band-shaped copying paper having

15 plural sheets of papers laminated one above another, and the
foregoing gap is determined such that the band-shaped copying
paper can pass therethrough.

Incidentally, a printing position where each printing
operation is performed with the printing apparatus is

20 represented by reference character P in the drawing.

The printing head 102 is immovably mounted on a
carriage 103 which in turn is supported by guide shafts 104
and 105 extending in parallel with each other. The guide
shafts 104 and 105 are supported by the opposite side frames

25 ~(not shown) of the printing apparatus.
I
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'detected by ‘the rotatloq detecting neans by conparlng,khe S|gnal detected

by t'he rotation detecting means W th the driyving.si-gres: jifted to a

driving notor for conveying the printing ne FUHﬁﬁﬁFhﬁzﬁg ving notor. In
el i-f

addition in connection with the printing agparatR&P

e8!l in anyone of

claims 1, 2,3 and 4 of the claimclause, the printing apparatus as defined

in claim®é6 of the claimclause is characterized in that the follower

roller

i ncludes a detecting roller rotatably nounted on the driving roller shaft

A paper path (A) and a paper path (B) are arranged
upstream of the printing position P as seen in the opposite
direction to the direction of conveyance of the printing
medium 120.

5 A first paper detector 106 is disposed on the paper

path (A) at the intermediate position located between the

printing position P and a first tractor 109. In addition, a

second paper detector 107 is disposed on the papen.path (B)
at the intermediate position located between the printing
10 position P and a second tractor 110.

A paper guiding plate 108 is designed in such a

manner that the printing medium 120 can smoothly be conveyed

from the fir;t tractor 109 or the second tractor 110 until it

reaches the printing position P.

15 Although only one or two opposing pair of driving

rollers are shown in Fig. 1 and Fig. 2 for the convenience of

illustration, six opposing pairs of driving rollers, i.e.,

first driving rollers 113 and second driving rollers 111 are

practically arranged downstream of the printing position P on

20 the conveyance path for the printing medium 120 in the
substantially equally-spaced relationship in the vertical
direction as seen in Fig. 1. However, for the purpose of
simplification, description will.be made below with respect
to the case that two pairs of driving rollers are arranged

25  for the printing apparatus.
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) as te be rotated when the driving roller comes in contact with the
printing nmedium and a hagnet adapted to be rotated togefher with the

detecting roller and that the magnet is priepag ‘%ﬁEE?}hﬂFBé of a
ri ng-shaped magnet including a plurality ﬁf nagﬁghﬁgggneﬁi%!alternately
magneti zed such that adjacent segnents exhii 1 netic poles

with a radially extending boundary |ine as a boundary therebe- tween.
Additionally, in connection with the printing apparatus as

The first driving rollers 113 are fixedly mounted on

a first driving roller shaft 114 which in turn is supported
by a platen dover 118.
The second driving rollers 111 are fixedly mounted on
5. a second driving roller shaft 112 which is likewise supported
by the platen cover 118.

Incidentally, the first driving roller shaft 114 and
the second driving roller shaft 112 may be supported by the
opposite side frames of the printing apparatus.

10 The first driving roller shaft 114 and the second
driving shaft 112 are driven in synchronization with the
platen 101, the first tractor 109 and the second tractor 110
by a driving ﬁotor (serving as a paper feeding motor) via a
train of gears (not shown) in order to convey the printing

15 medium 120'further. A third paper detector 117 is disposed
downstream of the printing position P on the conveyance bath
for the printing medium 120, i.e., déwﬁ;éream of the
positions assumed by the first driving rollers 111 and the
second driving rollers 1l11. |

20 Fig. 2 is a fragmentary enlarged front view of the
printing apparatus as seen in the II arrow-marked direction
in Fig. 1, and Fig. 3 is an enla ed sectional view of the
printing apparatus taken along line III - III in Fig. 2.

As shown in the drawings, the first driving rollers

25 113 and the second driving rollers 111 are arranged in the

opposing relationship with the printing medium 120 held

~ 20 -
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defi ned, in claim6 of e claimclause, the printing gpparatus as defined
in ¢laim7 of the cl ai¥fn’cl ause is characterlzed in th&k>the rotation
detecting neans is constructed by a dete riRq p Hall el ement enpl oyed
therefor for detecting the variati Qri ssaﬁﬁﬁ C fheld generated by the
magnet Further, in connection wth.\the pRE¥Y{IMIg—apparatus as definedin any
one of clains 1, 2,3 and 4 of the m cl ause, the printing apparatus as
defined in claim8 of the claimclause is characterized in that the

detector Igrgkeggggg g% %QE clamped state. A follower roller 100 is

disposed on the first driving roller shaft 114 at the
intermediate position located between both the first driving
rollers 113.
5 The follower roller 100 is composed of a sleeve 123,

a ring-shaped magnet 121 and a detecting roller 122 molded of
a rubber or the like. The follower roller 100 is rotatably
supported on the first driving roller shaft 114, and
displacement of the follower roller 100 in the transverse

10 direction is restricted by stopper rings 124 disposed on the
opposite sides of the follower roller 100.

A circular disc-shaped flange portion 123a is
disposed at the left-hand end of the sleeve 123, and another
flange portion 123c of the foregoing type is disposed ét thé

15 right—hand'end of the same, and both the flange pértiqns 123a
and 123c are integrated with each other via four elongated
elastic members 123b extending from the flange portion 123a
in parallel with each other along the outer peripheral
surface of the first driving roller shaft 114. An inner

20 ‘diameter of the sleeve 123 is dimensioned to be slightly
larger than an outer diameter of the first driﬁing roller
shaft -114, and the sleeve 123 is rotatably supported on the
first driving roller shaft 114 so as to freely rotate
relative to the first driving roller shaft 114.

25 An assembling operation is achieved for the follower

roller 100 in the following manner. At the preliminary stage
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'p05|t|on | ocated at t S|de of the Magnet. Furthernnoe, I n connection mnth'
the* printing apparatusias defined in any one of clainsid, 2,3 and 4 of the
clatmclause, the printing apparatus as defined in claim9 of the claim

clause is charaterized in that the fo - B des a sl eeve
rotatably fitted on the driving rolle ég RAcRaving} fl ange portions at
the opposite ends t hereof, a ring- shaped-n&gne@ bet ween the fl ange

portions of the sleeve and including a plurality of magnet segnents
alternatge¥ore the sleeve 123 is rotatably mounted on the first

driving roller shaft 114, the flange portion 123c is inserted
through the magnet 121 and the detecting roller 122 while it
is inwardly squeezed in the axial direction by utilizing

5 elastic deformation of the elastié portions 123b, and
subsequently, it is press-fitted into the detecting roller
122 to be integrated with the flange portion 123a by
utilizing the rubber elésticity of the detectihg roller 122.
With this construction, the detecting roller 122 and the

10 magnet 121 can be rotated in synchroniéation with each other
(i.e., in the integrated state) with the aid of both the
flange portions 123a and 123c.

A frictional coefficient appearing between the

detecting roller 122 and the printing medium 120 is

15 determined to be larger than that appearing between the
sleeve 123 and the first driving roller shaft 114. Thus,
when the detecting roller 122 comes in contact with the
printing medium 120, the follower roller 100 is followably
rotated by the printing medium 120. |

20 Since the follower roller 100 and the first driving
rollers 113 are arranged in the coaxial relationship, both
the rollers 100 and 113 come in contact with the printing
medium 120 on a common plane. Therefore, in contrast with
the conventional printing apparatus, any shearing force is

25 not generated on the printing medium 120 in the conveying

direction also.in the case that the printing medium 120 is
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nagnetlzed such that aejacent magnet segnents exhibit gt fferent nmagnetic
poles with a radially¥%Xxtendi ng bounda fe—as—a—balatc ary therebetween
and:a detecting roller nade of a rubber%EFHlﬁﬁ?ﬁﬂéﬁBﬁéNcone in contact with
the printing medium that the sleeve ikb—proefEPEACER] t hrlough the ring-
shaped magnet and the detecting roller bet ween t he fl ange portions thereof,
and that the sleeve, the nagnet and the

prepared in the form of a band-shaped copying paper having
plural sheets of papers laminated one above another. Thus,
there does not arise a malfunction that printed positions on
the plural sheets of papers are deviated away from each

5 other.

The ring-shaped magnet 121 is magnetized such that the
magnetic field generated thereby varies along the outer
peripheral surface of the magnet 121. Specifically, aé shown
in Fig. 4, a plurality of magnet segments are magnetized such

10 that adjécent magnet segments exhibit different magnetic
poles with a radially extending boundary line as a boundary
thérebetween, whereby a plurality of annularly arranged
magnet segments are alternately magnetized to alternately
exhibits S-poles and N-poles.

15 A rotation detector 115 héving a Hall element
employed therefor is disposed at the position located
opposite to the outer peripheral surface of the magnet 121
magnetized in the above-described manner. The rotation
detector 115 is fixedly secured to the platen cover 118 via a

20 base plate 116 (see Fig. 1).

The rotation detector 115 serves to detect rotation
of the magnet 121 (i.e., rotation of the follower roller 100)
as the magnetic field generated in the vicinity of the outer
peripheral surface of the magnet 121 varies.

25 In the case shown in Fig. 4, the rotation detector
115 is disposed while orienting in the radial direction of

/
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:detectlng roller are |ngegrated with each other to buitd an |ntegral
structure by the press#fe i nduced by t e 2% he detecting roller
Ilnr E’i

made of a rubber so as to allow the in BEEN ¢onposed of the

sl eeve, the magnet and the detectlng r Drotatréd. Wth the
printing apparatus as defined in claim1 of the clai mcl ause, the pr.inting
medi umis conveyed by the driving roller which is drivably supported by the
driving

the magnet 121. Alternatively, as shown in Fig. 5, it may be
disposed on the right-hand side of the magnet 121. Also in
this case that the rotation detector 115 is disposed on the
_right-hand side in that way, since a magnetic flux

5 recirculatively extends in the sideward direction in the sane
manner as the case shown in Fig. 4, the rotation of the
magnet 121 can be detected'by the rotation sensor 115.

Since it is merely required that the rotation

detentor 115 detects the rotation of the follower rollér 100,

10 an optical type encoder may be employed in place of a

combination of the rotation detector 115 with the magnet 121.

Next, a mode of operation of thé printing apparatus
-constructed in the aforementioned manner will be described
below with reference to a flowchart shown in Fig. 6.

15 In the beginning, the printing apparatus is held in
the standby state that it can start a printing operation in
response to a printing operation command signal.

(1) In Step ST1l, the printing operation start command
signal is inputted into a controller (not shown) arranged for

20 the printing apparatus. After the printing apparatus starts
its printing operation, the program goes to Step ST2 or Step
ST3 in which the controller determines via the first paper
detector 106 or the second paper detector 107 that a sheet of
recording paper is present. When the controller determines:

25 _in Step ST4 via the third paper detector 117 that a sheet of

recording paper is present, the program goes to Step ST5 in

___’__,_.’_F—’-'— -
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follg} shaft. Since the follower roller is rotatably n@unted on the
driving roller shaft, &g the printing nedlurn1|s conveyed by rotationally

driving the driving roIIer the follower Lﬁﬁg Sh n contact with
the printing nedi um causing the foll owner erg BA§§§?§F¥ bly rotated

by the printing nedium The rotation of th _ Ller lis detected by
the rotation detecting nmeans. Specifically, with the printing apparatus

constructed in the above-descri bed nmanner, since the follower roller
$8rving Lfhich the controller is brought in a paper clogging detecting

mode.
(11) While the printing apparatus is held in the paper

clogging detecting mode, the program goes to Step ST6 in

5 which the controller determines by comparing the rotation
detecting signal outputted from the rotation sensor 115 with-
the driving signal outputted to 5 paper feeding motor (not
shown) whether a malfunction of paper'clogging occurs or not.
At this time, in the case that the controller determines

10 based on the deviation from a predetermined corresponding
relationship between the rotation detecting signal and the
motor driving signal that a malfunction of paper clogging
occurs with the printing apparatus, the program goes to Step
ST7 in which the printing apparatus stops its printing

15 operation, resulting in a printing operation failing to be
executed for a next line, subsequently, the program goes to
Step ST8 in which a paper clogging message is outputted from
the controller. On the contrary, in the case that the
controller determines based on the coincidence with the

20 predetermined'corresponding_relationship therebetween that a
malfunction of paper clogging does not occur with the
printing apparatus, the program goes to Step ST9 in which the
printing apparatus executes'a printing operation. On
completion of the printing operation, the program returns to

25 Step ST! in which the printing apparatus is held in the

heet Has Been Replaced

o HIIIIl\IlII\H\\I\IllIIl



" det ect .the conveyance of the printing nediumis rotatadly nounted on the
dr|V|ng roll er shaft, -#the conveyance o inti ng kedi um can be detected
wi tshout any nece55|ty for disposing a uVUﬂ&BHEETQ hsgmatagt rollers 10[err]
as required by the conventional printihg IG 13 and FIG
14) wherein the contact rollers 10[err] are - ontact with_a plane
which is not positionally coincident with the surface al ong which t he
printing nediumcones in contact with the driving roller.

standby state until a next printing operation command signal
is inputted into the controller.
(iii) In the case that the controller determines in Step
.8T2 or Step ST3 via the first paper detector 106 or the
5 second paper detéctor 107 that a sheet of printing paper is
present but it determines in Step ST4 via the third paper
detector 117 that a sheet of printing paper is absence, the
program goes to Step ST10 in which the controller’is brought
in an initial printing mode. While the foregoing-staté is
10 maintained, a user puts a recording medium 120, i.e., a sheet
of recording paper on the first tracfor 109 or the second
tractor 110, and thereafter, he depresses a paper feeﬁing
button, causing the printing medium 120 to be delivered to
- the predetermined printing position P. At this time, the
15 printing apparatus assumes the state tﬁat the printing medium
120'does not reach the detecting roller 122 of the follower
roller 100. The operétive state of tﬁe'printing apparatus at
this time is called an initial printiﬁg mode (Step STlO);
While the iﬁitial printing mode is maintained in Step
20 ST10, a printiﬁg operation is achieved by a quantity 6f
several lines but during the printing operation, the
controller does not detect a malfunction of paper clogging.
Thereafter, the program goes to Step ST1l in which
the controller is brought in a paper clogging detecﬁing mode,
25 and subsequently, the controller detects in Step ST12 whether

a malfunction of paper clogging occurs with the printing.
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Acéo}dkngly, in the c that the printing mediumis prepared in the form
of a band-shaped copylng paper having plural sheets of ¥ -papers | am nat ed one

above another, there do not arise nalfunctggﬁs~LhaL_pLLnng posi tions on
the papers are deviated away from each Oﬁ IS&HGETMAmngmu ng appara- tus
Is clogged with a fraction of papers att 4¢uu4ﬂﬂ§g§g§glggeg esence of the
contact rollers 10[err] Wth the printing apparatus as ned claim 2 of
the claimclause, the printing nmediumis conveyed by a pair of driving

apparatus or not. Specifically, the controller counts the
number of driving signals outputted to the paper feeding
motor for a period of time corresponding to the length of the
paper conveyance path extending from the first paper detector

5 106 or the second paper detector 107 to the third paper
detector 117. When it is found that the third paper detector
117 does not detect the printing medium 120 after completion
of the initial printing mode, the controller determines that
a malfunction of paper cloggihg occurs with the printing

10 apparatus.

In the case that the controller determines in Step
ST12 that a malfunction of paper clogging occurs with the
printing apparatus, the program goes to Step ST13 in which
the printing apparatus stops its printing operation,

15 resulting in any printing operation failing to be executed
with the printing apparatus, and subsequently, the program
goes to Step ST1l4 in which the controller outputs a paper
clogging message.

In the case that-the controller determines in Step

20  ST12 that any malfunction of paper clogging does not occur
with the printing apparatus, the program goes to Step ST9 in
which a printing operation is executed in fesponse to a
printing operation command signal, and subsequently, on
completion of the printing operaﬁion, the program returns to

25 Step STl in which the printing apparatus is held in the
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roIIers Which are suppgrted by-a pair of driving rollek shafts. Since the
foltower roller is rot:af ably mounted on one of the patr of driving roller
shafts, as the printing nediumis conveyed by the pair of driving rollers,

the follower roller comes in contact Mﬂt11%mﬁsﬁﬁgﬁhhgggﬁﬁd um causing t he
follower roller to be followably rotted py theginptbng nmefli um The
rotation of the follower roller is detect det ecti ng

means. Specifically, also with the printing appararts constructed

standby state until a next printing operation command signal
is inputted into the controller. |
(iv) 1In the case that the controller determines in Step

. 6T2 and Step ST3 via the first paper detector 106 and the

5 seéond paper detector 107 that a sheet of printing paper is
absent, the program goes to Step ST15 in which the controller
determines whether or not the terminal end of a sheet of
printing paper is detected by the first paper det®ctor 106 or
the second paper detector 107 (provided that the controller

10 determines based on the result derived from the preceding
determination that a sheet of printing paper is present, it
is assumed that the controller determines that the terminal
end of a sheet of printing paper ié detected by the first
paper detector 106 or the second paper detector 107).

15 In the case that the controller determines in Step
ST15 that the terminal end of a sheet of printing paper is
detected by the first paper detector 106 oxr the second paper
detector 107, the controller is bfought in a terminal end
printing mode, causing a printing operation to be executed in

20 Step ST16 and Step ST17 until a final line on the printing
paper is printed with the printing épparatus. On completion
of the printing operation, the program goes to Step ST18 in
which-any printing operation is not execuped with the
printing apparatus, and subsequently, the'program goes'to 

25 Step ST19 in which the controller outputs a paper absence

message.
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in the, above- descrlbeq.ganner since the follower roller serving to det ect
t he’ conveyance of the#pfrinting paper is rotatably nmouhtied on one of the

pai.r of driving roller shafts, the conveyance—e X SegN \nti ng nmedi um can be
detect ed -6 - wthout any necessit fars ¥ qshpg a glurality of contact

In the case that the controller determines in Step
STlS that it is not brought in the terminal end printing
mode, the program goes to Step ST20 in which paper feeding is
executed by a quantity of several lines corresponding to a |
S longer distance selected from the distance measured from the
first tractor 109 to the first paper aeteétor 106 and the
distance measured from the second tractorlllo to the second
paper detector 107. On completion of the paper feeding, the
program goes to Step ST 21 in thch the controller determines

10 that a sheet of printing paper is absent when the signal
outputted from the first paper detector 106 or the second
paper detector 107 does not vary, and subsequently, the
program goes to Step ST22 in which the controller outputs a
paper absence ﬁessage.

15 when it is found in Step ST21 that the signal
outputted from the first paper detector 106 or the second
paper detector 107 varies, the program-returns to Step ST2.

Fig. 7 is a timing chart applicable to the printing
apparatus constructed according to the first embodiment of

20 the present invention wherein the printing apparatus is held
in the operative state that a malfunction of paper clogging
does ‘not occur with the printing apparatus.

In response to a pulse signal, the paper feeding
motor designed in the form of a stepping motor is

25 rotationally driven, causing the recording medium 120 to be

delivered from the first tractor 109 or the second tractor
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}ollersglo[err] as requilred by the conventional printing appa- ratus (see
FIG 13 and FIG 14) mhe¥e|n the contact rollers 10[eri}: are brought in
contact with a plane which i-s not positigmally coincident with the surface
[ inti [ [ I the—qriving roller.
In addition, with the printing apparatus CONSNREHQY i way, Since the
printing nedlun1|s conveyed by the pair of - the printing
paper can very reliably be conveyed also in the case that the printing

medi umi s . .
. 110. When the recording medium 120 reaches the first paper

' detector 106 or the second paper detector 107, the signal
outputted from the first paper detector 109 or the second
paper detector 110 is changed from L to H. Thereafter, the

5 recording medium 120 is delivered to the printing position P
where a printing operation is executed with the printing head
102.

When the recording medium 120 passes by the follower

roller 100 after several lines aie printed on the recording
10 medium 120, the signal outputted from the third detector 117
is changed from L to H.

The signal outputted from the rotation sensor 115 is
kept unstable until the recording medium 120 reaches the
followe; roller 100 (it should be added that a point of time

15 when the recording medium 120 reaches the follower roller 100
is represented by tl in Fig. 7). As is apparent from the
flowchart shown in Fig. 6, however, there does not arise any
particular problem in spite of the fact that the foregoing
signal is kept unstable until the printing medium 120 reaches

20 the third detector 117 beéause it is not used for determining
the operative state of the printing apparatus. As long as
the printing medium 120 is properly conveyed after the
recording medium 120 reaches the follower roller 100, a
series of regular signals are outputted from the rotation

25 detector 115 as regularly rotate the follower roller 100. It

should be noted that the magnet 121 is magnetized such that a
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“prepared in the form gf a band-shaped copying paper hgving plural sheets of
papers |'ani nated one ghbve anot her. Accordlngly in the case that the
prisnting mediumis prepared in the for band- shaped copyi ng paper
having plural sheets of papers |aninatpd Ot @EZ?&S@HQQW

fromeach other and the printing appara- tﬁs is clogged~with a fraction of
paper attributable to the presence of the contact rollers 10[err]

rotation detection signal generated in the form of one pulse
or more is outputted in response to a driving signal
corresponding to the feeding of the recording medium 120 by a
qgquantity of one line.

5 Fig. 8 is another timing chart applicable to the
printing apparatus constructed according to the first
embodiment of the present invention wherein the prihting
apparatus is held in the operative state that a madfunction
of paper clogging occurs with the printing apparatus.

10 This timing chart shows a series of times which are
located rightward of those Shown in Fig. 7.

The paper feeding mofor is rotationally driven in
such a manner that the printing medium is stepwise conveyed
every one line.

15 In the shown case, the controller determines via the
first paper detector 106 or the second paper detector 107 the '
operati&e state that the printing medium 120 is present, and
moreover, determines via the third paper detector 117 ﬁhe .
operative state that the printing medium 120 is present.

20 ' At this time, when it is found that rotation
detecting signals outputted from these paper detectors are
not chanéed in spite of the fact that the paper feeding motor
is rotationally driven, the controller determines_based on
the foregoing operative state that a malfunction of paper

.25 clogging occurs with the printing apparatus.

[ ——
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I'n other words, with Lhe printing apparatus constructgd in that way, since
the fol lower roIIer S@FVIng to detect the conveyance 9% the printing nedium
i s, rotatably nounted on one of the driving roller fts, it is possible to

nount a driving roller on the drivfﬂ%hgqﬁkﬁfigﬁ@ﬁmﬂd place of the contact
a e

rollers 10[err] enployed for the c rﬂt&ﬁ%ﬁcmylntl g nmedi um wher.eby the
printing mediumcan very reliably egrveyed—atso In the case that it is’
prepared in the form of a band-shaped copyi ng paper having plural sheets of
paper s

Specifically, while the printing apparatus is held in
the operative staté that a malfunction of paper clogging does
not occurs with the printing apparatus, the recording medium
_120 is conveyed by the first driving roller 113 and the
5 second driving roller 111, and the follower roller 100 is
followably rotated by the printing medium 120. At this timé,
when there arises a malfunction of paper clogging, slippage
occur§ between thé printing medium 120 and a combination of
the first driving roller 113 and the second driving roller

10 111, causing the conveyance of the recording medium 120 to be
" stopped. This leads to the result that the rotation of the
follower roller 100 is stopped although the first driving
roller 113 and the second driving roller 111 are still
rotationally driven. In other woxds, when the controller

15 detects based on the signals outputted from the paper
detectors that the rotation of the follower roller 100 is
stopped in spite of the fact that the controller determines
based on the driving signal inputted into the driving motor
and the signals outputted from the paper detectors that the

20 printing medium 120 is present, the controller detects that.a
malfunction of paper clogging océurs with the printing
apparatus.

With the printing apparatus constructed according to

the first embodiment of the present invention in the above-

25 described manner, the following advantageous effects are

obtainable with the printing apparatus.
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'Ian1na;ed one above anather. Wth the printing appar akts as defined in

cl ai m 3 ‘of t he clalnle{ause since the p

itself
roller,
addition
roll er

10

15

20

25

the printing mediumis reliably conveyeo

edi umTs nornal |y biased
'mygg O—the printing nmedi um
ifte to the driving
[ ddiving roller. In
since the follower roller is rotatably nmounted on the driving

shaft, as the printing nediumis conveyed by the driving

(2a) Since the follower roller 100 . for detecting the
conveyance of the printing medium 120 is mounted on the
driving roller shaft 114, the conveyance of the printing
medium 120 can be detected without any necessity for
disposing a plurality of contact rollers 10a as required by
the conventional printing apparatus (see Fig. 13 and Fig. 14)
wherein the contact rollers lba come in contact with the
plane which is not positionally coincident Qith thée surface
along which the printing medium comes in contact with the
driving rollers.

Consequently, in the case that the printing medium
120 is prepared in the form of a band-shaped copying paper
having plural sheets of papers laminated one above another,
there do not arise malfunctions that printed positions on the
plural sheets of papers are deviated away from each other and
the printing apparatus is clogged with a fraction of paper.

(b) Since the prinfiné medium 120 is conveyed by an
opposing pair of driving rollers 111 and 113, it can very
reliably be conveyed without any occurrence of a malfunction
of paper clogging while reliably preventing the printed
positions on the plural sheets of papers from being deviated
away from each other.

(c) Since the controller detects whether the printing .
apparatus is clogged with a fraction of the recording medium
120 or not by comparing the signal detected by the rotation

detector 115 with the driving signal outputted from the
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“roll’er, the follower rgller comes in contact with thesprinting nmedium
caUS|ng ‘the follower FBtler to be followably rotated By the printing
meditum At this time, the rotation of tle—fe nel,d BEEMer} i s detected by
the rotation detecting neans. Specifical ] Xtéﬁlthe printing
apparatus constructed in that way, since ol Ter serving to
detect the conveyance of the printing medi um i s rotazably nount ed on the
driving roller shaft, the conveyance of the printing nmedium can be detected

ith ny .n f
W t hout %o%tr% i§S|tor(¥bé2€¥¥§gf¥§ driving the paper feedlng motor

(driving motor), it is possible to reliably detect a
malfunction that the printing apparatus is clogged with a
fraction of the printing medium 120.

5 (d) Since the follower roller 100 includes the detecting
roller 122 rotatably mounted on the driving roller shaft 114
to be rotated while coming in contact with the printing
medium 120 and the magnet 121 adapted to be rotated together
with the detecting‘roller 122, and moreover, the magnet 121

10. is magnetized such that adjacent magnet segments are
magnetized to exhibit different magnetic poles with a
radially extending boundary line as a boundary therébétween,
the rotation of the follower roller 100, i.e., the conveyance
of the recording medium 120 can be detected by detecting the

15 variation of the magnetic field generated by the magnet 121.

Since the magnet 121 is constructed in the ring-
shaped configuration, a magnitude of contact power required
for rotating the follower roller 100 which comes in contact
with the printing medium 120 is uniformrized, resulting in

20 émooth rotation of the follower roller 100 being obtainable.

(e) Since the rotation detecting means is constructed in

| the form of the detector 115 having a Hall element employed
therefor for detecting the variation of the magnetic field
generated by the magnet 121, the variation of the maénetic

25 field can reliably be detected by the rotation detecting

means. .,
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.a plurality of contac;f{ollers 10[err] as required bygthe conven- ti-onal
prinhting apparatus (sée/PEG 13 and FIG 14) wherein “7 - 7 - the contact

roklers 10[err] cone in contact with au@%aa—mh+eh—+e~ne&-positionally
coincident with the surface al ong which 1&%3?3ﬁﬁ4%85ﬁ%ciun1cones in

contact with the driving roller.

10

15

20

25

PLACED

(£) In the case that the rotation detector 115 is
disposed on one side of the magnet 121, i.e., on the side of
the same at the position located opposite to the magnet 121
as shown in Fig. 5, it is possible to effectively utilize the
space located on the side of the follower roller 100 in the .
printing apparatus.

'(g) Since the follower roller 100 is rotatably mounted on
the driving roller shaft 114 such that the sleeve 123, the
magnet 121 and the detecting roller 122 are rotated together
by the pressure derived from the elasticity of the detecting
roller 122 molded of a rubber, there does not arise a |
necessity for disposing another member for integrating three
mémbefs, i.e., the sleeve 123, the magnet 121 and the
detecting rolier 122 with each other. Thus, an assgmbling
operation to be performed for the follower roller 100 can be
simplified. Especially, sinée an assembling operation to be
performed for the follower roller 100 can be achieved merely
by inserting the elastic portioﬁs 123b axially extending from
the flange portion 123c of thé sleeve 123 through the magnet |
121 and the detecting roller 122 by utilizing the elastic
deformation of the elastic portion 123b of the flange portién
123c, ‘the foregoing assembling operation can simply be
performéd.

As is apparent from the above description, with the
printing apparatus constructed according to the first

embodiment of the present invention, a malfunction of paper
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In addition, since thg paper guide is disposed in thergpaced relatlonshlp
retative to the drlvrﬂg roller while maintaining a cé&ffain w de gap enough
to.allow the printing nmediumto snoothly pass therethrough, the printing
mediumis reliably conveyed also in the et mAstBEEN Brepared in the
form of a band-shaped copyi ng paper hawi PkEpHcegpheet s Jof papers .. |

| am nat ed one above another. At this ti ri se mal functions
that printed positions on the plural papers are devi ated away from each

other and the printing apparatus_ is
clogging can exactly be detected without any occurrence of

‘malfunctions that printed positions on the plural sheets of
papers are deviated away from each other and the printing
apparatus is clogged with a fraction of paper attributable to
5 the presence of folded portions and glueing portions on the
printing medium 120 also in the case that a band-shaped
copying paper is used as a printing medium to be printed,
because the follower roller 100 is rotatably supported to
freely rotate relative to the first driving roller shaft 114,
10 the rotation detecting means is disposed for the follower
roller 100, and the second driving roller 111 is érranged at
the position located opposite to the first driving roller
113.
<Second Embodiment>
15 Fig. 9 is a sectional view of a printing apparatus
constructed according to a second embodiment of the present
invention, particularly showinglessential components
constituting the printing apparatus.
In practice, this embodiment is different from the
20 first embodiment of the present invention only in respect of
the technical concept that the third paper detector 117 in
the preceding embodiment is removed from the printing
appératus, and a plurality of paper discharging guides 119
are arranged as seen in Fig. 9 (in Fig. 9 only one

25 discharging guide 119 is depicted).
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'clogged with a fracti

claim4 of the cl ai m 6ause, since the printing nedlunlrs normal | y bi ased

toward the driving roller by the t is likewise reliably
conveyed by the driving roller. I|nTHRI§HEHEE A%‘?‘?Fé‘é the follower roller is
rotatably nounted on the driving rolleﬁﬂﬁﬁﬁ he printing nmediumis

conveyed by the driving roller, the follower roIIer cones i:n contact with
the printing nmedium causing the follower roller to be foll owably rotated

10

1s

20

25

A follower roller 100 is rotatably mounted on a
driving roller shaft 114 like the first embodiment. The
follower roller 100 and a driving roller 113 are arranged
whilé_facing to.the paper discharging guidés 119. Each of
the paper discharging guides 119 is designed to exhibit such
a smooth contour that any shearing power effective in the
conveying direction for causing printed positions position on
the plural sheets of papers to deviated away from -each other
is not generated regaraless of how a band-shaped copying
paper comes in contact with the paper discharging guides 119,
and moreover, each paper discharging guidé 119 does not

interfere with folded parts and glueing parts on the band-

-shaped copying paper. It should be added that a certain wide

gap enough to enable the band-shaped copying paper, i.e., a
printing medium 120 to smdothly pass therethrough is formed
between the paper discharging guides 119 and a combination of
the driving roller 113 and the follower roller 100.

The surface of each paper discharging guides 119
facing to the driving rollers 113 are'slightly bent so as to
allow a part of the driving roller 113 to be received in the
concavely bent surface of the paﬁer discharging guide 119.
Thus, -when fhe conveyance of printing medium 120 is properly
guided by the paper discharging guides 119, the printing )
medium 120 comes in contact with the driving roller 113 while

it is squeezed toward the driving roller 113 by the bending
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by t he printing medium- At this tine, the rotation of 4the follower roller

i s detected by the rotiti on detecting neans. SpeC|f|caﬁIy also with the
prisnting apparatus constructed in the above-descri bed manner, since the
follower roller serving to detect the conveyance of the prlntlng mediumi s

rotatably nounted on the driving roll ) y- ance of the
TS B

printing medium can be detected w thou r di sposing a
plurality of -contact rollers 10[err] rpnnlrg Y e—codventional printing

apparatu%l %%%J?é% 6¥3itself, and thereafter, it is conveyed further

by the driving roller 113.
Since the follower roller 100 is rotatably supported
on the driving roller shaft 114 in the same manner as the
s preceding embodiment, as the printing medium 120 is conveyed
by the driving roller 113, the follower roller 100 comes in -
contact with the printing medium 120 which in turn rotates
the follower roller 100. At this time, the rotation of the
follower roller 100 is detected by a rotation detector 115.
10 Also with the printing apparatus constructed
according to the second embodiment of the preseﬁt invention,
since the follower roller 100 is rotatably mounted on the
- driving roller shaft 114 in order to detect the conveyance of
the printing medium 120, the conveyance of the printing
15 medium 120 can reliably be detected without any necessity for
" disposing a plurality of contact rollers 10a as required by
the convectional printing apparatus (see Fig. 13 and Fig. 14)
wherein the contact rollers 10a éome in contact with a plane
which is not positionally coincident with the surface along
20 whiéh the printing medium comes in contact with the driving
roller. |
In addition, since the papex discharging guides 119
are arranged in the spaced relationship relative to the
driving roller 113 with a ceratin wide gap enough to allow
25 | the printing medium 120 to smoothly pass therethrough, also

in the case that the printing medium 120 is prepared in the

- 38 - This Sheet Has Been Rep

R



and FIG. 14). Since the~auxiliary plate is arranged fogthe printing medi um
con1ng in contact with-#he driving roIIer whi | e definj‘fig an acute angle on
t he® upstream side as seen in the opp THiCsHEHTERAS BBENQ t he conveyi ng
direction of the printing mediumfro the;&gnhggm posifion where the
printing nmediumcones in contact wt rrvtng-rolTer, the printing
mediumis reliably conveyed without an occurrence of interference with

fol ded parts or glueing parts on the print-

form of a band-shaped copying paper having plural sheets of

papers laminated one above another, it can reliably be
conveyed without any occurrence of malfunctions that recorded
positions on the plural sheets of papers are slightly

5 deviated away from each other and the printing apparatus is
clogged with a fraction 6f paper.

Fig. 10 is a flowchart which shows a series of steps’
to be practiced by the printing apparatus constructed
according to the second embodiment of the present invention.

10 This flowchart is different from the flowchart shoﬁn
in Fig. 6 employable for the printing apparatus constructed
accordihg to the first embodiment of the present invention
only in respéct of the technical concept that determination
to be made by the third paper detector 117 (corresponding to

15 Step ST4 in Fig. 6) is removed from the printing apparatus
but determination to be made whether the controller is
brought in an initial printing mode or not (corresponding to
Step ST30 in Fig. 10) is added to the flowchart in order to.
determine by comparing the driving signal outputted to a

20 paper feeding motor with the rotation detecting signal
outputted from a.rotation.detector whether or not a
malfunction of paper clogging is detected on completion of
the initial printing mode (corresponding to Step ST12’ in
Fig. 10). The initial printing mode determination is made by

25 depressing a paper feeding button with a user’s finger.
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I ng nedlun1 Thus, there do not arise nalfunctions that, printed positions
on the plural papers éfé devi ated away from each ot hefi:and the printing
apparatus is clogged wth a fraction of paper . In connectlon with the

printing apparatus as defined in any on

3 and 4 of the

claimclause, with the printing apparatys ¥%§ 4ng Eﬁ%]aln15 of the
L

claimclause, since a mal function of papes

10

15

20

25

s deflected by corn-

Detection of the malfunction of paper clogging in
Step ST12’ starts when a user depresses the paper feeding

button. When the rotation of the follower roller 100 is not

detected by the rotation detector 115 after the initial

printing mode is completed by counting the number of paper
feeding motor driving signals outputted from the controller -
for a period of time that elapses from the time when the
foremost end of the printing mediuﬁ 120 reaches the first
paper detector 106 oxr the second-paper detector 107 till the

time when it reaches the follower roller 100, the controller

' determines that a malfunction of paper clogging occurs with

the printing apparatus.

Fig. 11 is a timing chart applicable to the printing
apparatus constructed according to the'second embodiment of
the present invention.

| This timing chart is substantially identical with the
timing chart shown in Fig. 7 applicable to the printing
apparatus constructed according to the first embodiment of
the.present invention with the exception that on completion
of the initial printing mode, a malfunction of paper clogging
is detected by using the rotation detecting signal outputted
from the follower roller 100 operatively ﬁssociated with the.
rotation detector 115 in place of the third paper detector
107 employable for practicing the preceding embodiment.

Also with the printing apparatus constructed

according to the second embodiment of the present invention,
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-8 - parJng t he signal ~getected by the rotation detecbrng means with the
driving signal outputtEd to the driving notor for conveylng the printing
medi um an occurrence of the mal- function of paper cl oggi ng can reliably
be detected with the printing apparatus “.n aﬁgéfhgggEEﬂ connection with

the printing apparatus as

10

15

20

25

\ REPLACED

the advantageous effects described above in the paragraphé
(2), (k). (c), (d), (e}, (£f) and (g) with reépect to the
first embodiment of the present invention are unchangeably
obtainable. 1In case that a band-~shaped copying paper is used
as a recording medium, a malfunction of paper clogging can
exactly be detected not only without positional deviation of
recorded positions on plural sheets oﬁ papers away from each
other but also without any occurrence of a malfunction of
paper clogging attributable to folded parts and glueing parts
on the recording medium.

According to the second embodiment of the present
invention, since the third paper detector 117 is not
required, the printing apparatus can be produced at a reduced

cost.

<Third Embodiment>

Fig. 12 is a fragmentary enlarged sectional view of a
printing apparatus cqnstrucfed according to a third
embodiment of the presént invention.

This embodiment is different from the second
embodiment of the present invention only in respect of the
technical concept that the paper discharge guides 119 in the
preceding embodiment are removed from the priﬁting apparatus,
paper guide plates 125 and 126 are arranged upstream of a
éaper path on a driving roller 113, another guide plates 129
and 130 are arfanged downstream of the same, and an auxiliary
plate 127 is brought in a little pressure contact with the

[ —
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defined in any one of clains 1, 2,3 and 4 of the clalnrclause with the
prlhtlng appar atus as=tiefined in clalm : ause, the follower
robl er includes a detecting roller rot gt THISHHHEEROUAR mzLN)r t he driving
roller shaft so as to be rotated when tlhe dr REPEALEDDI | er Jcomes in cont act
with the printing nmediumand a magnet adapted to be rotaled together with
‘the detecting roller, and noreover, the nmagnet is prepared in the formof a
ri ng- shaped magnet including a plurality of nagnet segnents alternately

”Hgnet'Ze%;%{ﬁ}‘¥3114¥“fT§”¥n order to prevent a prlnulng medium 120

from being floated up from the driving roller 113. A
follower roller 100 is rotatably mounted on a driving roller
shaft 114 in the same manner as each of the aforementioned

5 embodiments of the present invention.

The auxiliary plate 127 is turnably arranged to turn’
about a fulcrum 127b, and a contact portion 127a of the
auxiliary plate 127 is brought in pressure contact -with the
driving roller 113 and the follower roller 100 by the |

10 resilient force of a resilient member 128. An intensity of
the resilient force of the resilient member 128 is set to be
low in order to prevent malfunctions of deviation of printed
dots on the band-shaped printing péper away from
predetermined ones as well as interference of the contact

15 portion 127a of the auxiliary plate 127 with folded parts and
glueing parts on the band-shaped printing paper from
occurring. In addition; the auxiliary plate 127 is arranged
such that the angle defined by the auxiliary plate 127
relative to the printing medium 120 on the upstream side from

20 the contact portion 127a of lthe auxiliary plafe 127 as seen’
in the opposite direction to the printing medium conveying
direction becomes an acute angle. Thus, there does not arise
a malfunction that the contact portion 127a of the auxiliary
plate 127 interferes with folded pérts and glueing parts on

25 the recording medium 120 when it pass by them. Since the

paper guide plates 125, 126, 129 and 130 are arranged before
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nagnet segnent s exhlbggadlfferent magnetic poles witheyradially extendlng
boundary line as a bo ary therebe- tween. Thus, the Fotation of the

fold ower roller, i.e., the conveyance of | ng_nedi um can be
det ected by detectlng the variation of thdbBiagment sasisekq.] Si nce the nagnet
I's constructed in the ring-shaped con- f uraﬂﬂ&%@ﬂnnentloned above, an

intensity of contact power required for rotating the Tortdwer roller when
it comes in contact with the printing nediumis unifornrized, resulting

and behind the driving roller 113, it is assured that
conveyance of the printing medium 120 is exaétly guided along
the paper path. It should be noted that the auxiliary plate
127 itself may serve as a leaf spring without any necessity

5 for disposing the resilient member 128 or with the resilient
member 128 removed from the printing apparatus.

With the printing apparatus constructed in the above-
deséribed manner, since the printing medium 120 is--normally
biased toward the driving roller 113 by the auxiliary plate

10 127-to come in pressure'éontact with the same, the printing
medium 120 can reliablj be conveyed further by the driving
roller 113. Since the follower roller 100 is rotatably
mounted on a driving roiler shaft 114 in the same manner as
‘the first and second embodiments of the present invention, as

15 the printing medium 120 is conveyed by the driving roller
li3, the follower roller 100 is followably rotated while
comiﬁg in contact with the printing medium 120. At this
time, the rotation of the follower roller 100 is detected by
a rotation detector 115.

20 Also with the printing apparatus constructed
according to the third embodiment of the present invention,
sincé'the followex foller 100 is rotatably mounted on the
driving roller shaft 114 in order to detect-conveyancé of the
priﬁting medium 120, the conveyance of the printing medium

25 120 can be detected without any necessity for disposing a

- plurality of contact rollers l0a as required by the

-
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in QHDGth rotation of Lh@ fol l ower roller being assured-with the prlntlng

apparatus. In connecti®## with the pri, appar at us as idefined in claim6
of the claimclause, with the pr|nt|nb %ﬂ@aHBEngAg% ned in claim?7 of
the claimclause since the rotation detect iREPLAEEHS | S fonstructed by using

a Hall elenment for detecting the variation of a-magnretHc field generated by
the magnet, the variation of the magnetic field can reliably be detected
with the printing apparatus including the rotation

conventional printing apparatus (see Fig. 13 and Fig. 14)

wherein the contact rollers 1l0a come in contact with a plane

which is not positionally coincident with the surface along

which the recording medium comes in contact with the driving
5 roller.

Since the auxiliary plate 127 is arranged at an acute
angle relative to the printing medium 120 adapted to contact
with the driving roller 113, also in the case that -the
printing medium 120 is prepared in the form of a band-shaped

10- copying paper having plural sheets of papers laminated'one |
above another, it can reliably be conveyed without any
occurrence of a malfunction that the contact portion 127a of
the auxiliary plate 127 interferes with folded parts or
glueing parts on the recording medium 120. In addition,

15 = there do not arise malfunctions that printed positions on the
plural sheets of papérs are deviated away from each other and
the printing apparatus is clogged'with-a fraction of paper.

Also with the printing apparatus constructed |
according to the third embodiment of the present invention,

20 the advantageous effects as mentioned in the paragraphs (a),
(b), (¢}, (d), (e), (f) and (g) and described above with
respect to the first embodiment of the present invention are
unchangeably obtainable. Also in the case that a band-shaped
copying paper is used.as a recording'medium, there do not

25 arise malfunctions that printed positions on the plural

sheets of papers are deviated away from each other and the
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detectlng means in th?L\w@y In addition, in connecti?ﬁhmdth the printing
apparatus as defined Epiclaim7, wth the printing apﬁﬁratus as defined in
claim8 of the claimclause, since the detector di-sppsed at the position
| ocated at the side of the magnet, it SoE aste¥Edf Y ectively utilize

t he space | ocated on the foll ower roIIéF“ i:gﬂdnjihe printing apparat us.
Additionally, in connection with the Arinti-Re—apparatus as defined in any

one of clainms 1,2,3 and 4 of the claimclause,

printing apparatus is clogged with a fraction of paper
attributable to the presence of folded parts-and glueing
parts on the recording medium. Consequently, a malfunction
of paper clogging can exactly be detected.

5 Also according to the third embodiment of the present
in?ention, since the third paper detector 117 employed in the
first embodiment of the present invention is not required,
the printing apparatus more simply can be produced- at a
reduced cost.

10 While the present invention has been described above
with respect to a few preferred embodiments thereof, it
should of course be understood that the present invention
should not be limited only to these embodiments but various
change or modification may be made without any departure from

15 the scope of the present invention.

For example, in each of the aforementioned
embodiments, the follower roller 100 may be disposed at the
position located upstream of the printing position P. 1In
this case, the same Advantageous effects as mentioned in each

20 of the respective embodiments are obtainable by adequately
changing the time when a detecting operation for detecting a
malfunction of paper clogging.

As will be apparent from the above description,
according to the present invention, in the case that a band-

25 shaped copying paper having plural sheets of papers laminated
one above another is used as a recording medium,.there do not

__————T——"’d_——-’_‘_
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"with the printing appghatus as defined in claim9 of #he claimclause, the
fol'l ower roller includes a sleeve rotatably fitted ont& t he driving roller
shaft and having flange portions at the opposite ends thereof, a

ri ng- shaped magnet di sposed between the flange portions of the sleeve and

including a plurality of magnet segnents alternately nagnetized such

arise malfunctions ﬁhat recorded positions on the plural
sheets of papers are deviated away from eachlother and the
printing apparatus is clogged with a fraction of paper
attributable to the presence of fo}ded parts and glueing

5 parts on the recording medium. Consequently, a malfunction

of'paper clogging can exactly be detected.

"THIS SHEET HAS BEEN
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adj acent. magnet segnepts exhibit different nagnetic pghes with a radially
ext endi ng boundary |if&’as a boundary therebetween antkia detecting roller

made of a rubber and adapted to conme in contact with the printing medi um
and the sleeve is press-fitted through the ring-shaped nagnet and the

det ecti ng rTHid Sheet Bag agf8 f | ange portions thereof. In addition, the

sl eeve, the net and the detect- ing rollef B¢ SHRET GIASI BREN
wi th each ot integral structure by the pré¢ssurerEMACERD by
t he CLAIMS

the elasticity o

1. A printing apparatus characterized in that said printing
5 apparatus comprises;

a driving roller (113) for conveying a printing medium
(120),

10 a driving roller shaft (114) for drivably supporting said
' driving roller (113), .

a follower roller (100) rotatably supported on said

driving roller shaft (114) said follower xroller (100)
15 being followably zrotated by said printing medium (120)

when it comes in contact with said printing medium, and .

rotation detecting means (115) for detecting the rotation-
of said follower roller (100).
20
2. A printing apparatus characterized in that said printing 
apparatus comprises; '

a pair of driving rollers (111,113) for conveying a
25 printing medium (120),

a pair of driving roller shafts (112,114) for drivably
supporting said pair of driving rollers (111,113),

30 é follower roller (100) rotatably supported on one (114)
of said pair of driving roller shafts (112,114), said
follower roller (100) being followably rotated when it
comes in contact with said printing medium (120) by said
printing medium, and

35 .
rotation detecting means (115) for detecting the rotation
of said follower roller (100).
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so as to allow the |nle- grated structure

conposed of t he sleev qu ng- shaped magnet and thé*detectlng roller to
be-rot at ed byﬂns |un1 Thus, there does not arise a necessity
for preparlng for integrating the foregoing three nenbers

w th each othe an assend i ng operation Bef-+orT %EQO
t he foll ower roIIer can be S|an|f|ed BRI EF DESCRI PTI 'ﬂﬁsﬁ EEB%QgV.

FIG 1 is a sectional view of a printing apparatus con- REPLA

3. A printing apparatus characterized in that said printing
apparatus comprises;

5 a driving roller (113) for conveying a printing medium
| (120), '

a paper guide (119) disposed opposite to said driving
roller (113) in the spaced relationship relative to said

10 ' driving roller (113) with a certain wide gap enough to
_allow said printing medium (120) prepared spreferably in
the form of a band-shaped copying paper to smoothly pass
therethrough, said paper guide (119) serving to allow
said printing medium (120) to be normally biased toward

15 said driving roller (113) by utilizing the elasticity of
said printing medium,

a driving roller shaft (114) for drivably supporting said
driving roller (113),

20
a follower roller (100) rotatably supported on said
driving roller shaft (114), said follower roller (100)
being followably rotated by said printing medium (120)
when it comes in contact with said printing medium, and

25 |
rotation detecting means (115) for detecting the rotation
of said follower roller (100).

4. A printing apparatus characterized in that said printing
30 apparatus comprises;

a driving roller (113) for conveying a printing medium
(120), -

35 - an auxiliary plate (127) disposed on the upstream side as
seen in the opposite direction to the printing medium

conveying direction from a contact position where said
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s_LuQLﬁd_accgrd+ng—%ﬂ g~ first enbodiment of the presenp\rnventron

particularly shomrn esgentral conmponents con- strtutrng the pri
appdhiafhest Has da fragnentary illustrative view of BHEET HAY BEEN
appar ﬁi u n Il arrowmarked direction in FIG FI GePBACED .
frag sectional view of the printng appatetus—Taken al ong
l'ine err] 1l in FIG 2; FIG 4 is an enlarged side view of a nagnet

for the printing apparatus, particularly showi ng a magneti zing
printing medium (120) comes in contact with said driving

roller (113) while defining an acute angle between said

auxiliary plate (127) and said printing medium (120),

said auxiliary plate (127) serving to normally bias said
5 printing medium (120) toward said driving roller (113),

a driving roller shaft (114) for drivably supporting said
driving roller (113),

10 a follower roller (100) rotatably supported on said
driving roller shaft (114), said follower ¥Yoller (100)
being followably rotated by said printing medium (120)
when it comes in contact with said printing medium, and

15 rotation detecting means (115) for detecting the rotation
of said follower roller (100),

5. The printing apparatus as claimed in any one of the
preceding claims characterized in that a malfunction of
20 paper clogging 1is detected by comparing the signal
detected by said rotation detecting means (115) with the
driving signal outputted to a driving motor for conveying

said printing medium (120) with said driving motor.

25 6. The printing apparatus as claimed in any one of the
preceding claims characterized in that said follower
(100) includes a detecting roller (122) rotatably mounted
on said driving roller shaft (114) so as to be rotated
when said detecting roller (122) comes in contact with
30 said printing medium (120) and a magnet (121) adapted to
be rotated together with said detecting roller (122) and
that said magnet (121) is prepared in the form of a ring-
shaped magnet including a plurality of magnet segments
alternately magnetized such that adjacent magnet segments
35 exhibit different magnetic . poles with a radially

extending boundary line as a boundary therebetween.
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strupiure enpl oya e printing apparatus; FIG S.is an enlarged
front view of anothe pgga@ksﬁamkﬂﬂmmbrlntlng apparatus::partlcularly

shomnng a nagnet|2|ng oyabl e for the pr nl.." S-H-ts—H G
6 is a flowhart appl LLMM ri-nting apparat us gﬁﬁg A4S BEENr hi ng
to the first embodi ne Sent i dvention; FIG 7 |<3€?HﬁFﬁPno chhrt

enpl oyabl e for the printing apparatus constructed according to the first
enbodinens of

The printing -apparatus as claimed in claim &,
characterized in that said rotation detecting means (115)
is constructed by a detector having a Hall element
employed therefore for detecting the variation of a
5 magnetic field generated by said magnet (121).

8. The printing apparatus as claimed in claim 7,
characterized in that said detector (115) is disposed at
the position located opposite to the side surface of said

10 magnet (121).

9. . The printing apparatus as claimed in any one of the
preceding claims characterized in that said follower
roller (100) includes a sleeve (123) rotatably fitted

15 onto said driving roller shaft (114) and including flange
' portions (123a,123c) at the opposite ends thereof, a
ring-shaped magnet (121) disposed between said flange
- portions (123a,123c), of said sleeve (123) and including
a plurality of magnet segments alternately magnetized
20 such that adjacent magnet segments exhibit different
magnetic poles with a radially extending boﬁndary line as
a boundary therebetween and a detecting roller (122) made
of an elastic material preferably rubber and adapted to
come in contact with said printing medium (120), that
25 said sleeve (123) is press-fitted through said ring-
shaped magnet (121) and said detecting roller (122)
between said flange portions (123a,123c) thereof, ‘and
that said sleeve (123), said ring-shaped magnet (121) and
said detecting roller (122) are integrated with each
30 other to build an integral structure by the pressure
induced by the elasticity of said detecting roller molded -
of an elastic material preferably rubber so as to allow
an assembly of said sleeve (123), said ring-shaped magnet
(121) and said detecting roller (122) to be rotated.

* [ L M S *
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't he present invention; . FIG 8 is anot her t| m ng chart/snpl oyabl e for the
printing apparatus cofigtructed according to the first*énbodi ment of the
present inventionh; FIG 9 is a sectional vi ew of a printing apparatus con-
structed according to a second enbodi ment of "the present invention,
particularly showi ng essential conponents con- stituting the printi.ng
apparatus; FIG 10 is a flowhart applicable to the printing apparatus

ABSTRACT
A follower roller (100) adapted to be rotated while

coming in contact with a recording medium (120) is rotatably
mounted on a driving roller shaft (114) of a driving roller

5 (115> i.e., one of an opposing pair of driving rollers(;li)and
(llg, and a rotation detector @.15) for detecting the rotation -
of the follower roller (100) is disposed in the vicinity of the
driving rol_ler‘(llii). A controller detects a malfunction of
paper clogging by comparing the detection sighal outputted

10 from the rotation .detecf_or (115) with the driving signal
outputted from the controller for rotationally driving a.
paper fegding motor. The follower roller(ioa)includég a
ring-shaped magnet(;2i)including a plurality of magnet
segments.which are alternately magnetized in such a manner

15 that adjacent magnet segments exhibit different magnetic
poles with a radially extending boundary line as a boundaxy

therebetween.
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: d gccording tQ the second enbodi ment of the  -10- present ”“
1; §o J.I_c i?@r?r%“é‘?*ti m ng chart enployable for thif-_j;??'pri nti ng apparat us
f’ﬁ-‘l’féﬂ ng to the second enbodi ment of the present invention;
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Seiko son Corporation ‘
Ne@ -E ﬁp’ialai gég{fpnt a;,y\ secti onal view of a prl nting a_p.par at us censtruct e;/n

morpq_lrglgagsg-tﬂp rd efBodi ment of the present inventiai particularly
show ng essential com ponents constituti ng the printing apparats; FIG 13
is a perspective view of a conventional printing apparatus; and FIG 14 is

a fagnentary enlarged illustrative view of the conventi onal printing
apparatus, particularly 'show ng a problemarising with the conventi onal
printing apparatus., FIG. 2
i
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Seiko Epson Corporation : : : S|
[ﬁgﬁ}ﬁﬁﬂi gEgE%bEREFERRED EMBCDEMENTS The present inveption will now be 3]"

OeSer £bed: sp28ptep | herefnafter with reference.to the dggdonpanyi ng draw ngs
which illustrate a preferred enbodinents thereof. <First Enbodinent> FIG 1
i s*a sectional side view of a printing apparatus constructed according to a
first enbodi ment of the present invention, particlarly show ng essenti al

conponents €on-
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position | ocated opposite to the plan 101

As shown in the drapwp
s a pl@ten 101 and an inpact dot typé&.printing head

The n

g, the printing lL}n

102

ot

head 102 and the platen 101 are arranged such that a snal

t her ebetween so as to enable a printing nedium 120 to be co
the foregoing gap. The printing nmedium 102 i.s typically exe

band- shaped paper. Wth the printing apparatus constructed-
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@2 and shaped copyi ng paper having pIuraT heets of papers

| am nat ed one above another; and the foregoing gap is det er mi ned such t hat
t he band- shaped copyi ng paper can pass therethough. Incidentally, a
printing position where each printing operation is performed with the
printing apparatus is repre- sented by refernce character P in the dramﬁng

son C ﬁﬂﬁﬁﬂﬂ/¢ﬁ t.he present invention, a prid ting operation is f;l"
d%ﬁ:rﬂrl §

The printing head 102 is i movably nounted on a8§ of
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Seiko ‘E C .
ngwrggg sgﬁ&gﬁ?gﬁa °?,us:n i's supported by guide shats 104 and 105 6/"
The gui de shaft&%104 and 105 are

@ﬁ-eﬁmagss@g@agpl l el Wet'h each ot her.
supported by the opposite side frames (not shown) of the printing appar ans.

A paper path (A) and a -paper path (B) are arranged upstream of the printing
position P as seen in the opposite
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Seiko: c i ; _
Fﬁ%ifgiiﬁéggggﬁiﬁpfaﬁﬁ?%;direction to the direction of ggpveyance of the ’71"

Bt £ e 'g@nﬁ%%. A fit st paper detector 106 is dispfsed on the paper
path (A) at the intermediate position |ocated between thé printing position
P and a first tractor 109. In addition, a second paper detector 107 is

. di sposed on the paper path (B) at the initenmedi ate position l.ocated between

the printing-position -

FIG. 9 This Sheet Has Been Replaced
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Semkgn ERe e CRFPAGAAARY _110. A paper guiding plate 108 s designed in sucﬁgin
Newh e AREHFC AN r i nt i medi um 120 can smoothly be céiieyed fromthe first
ouxy Fdls: SEAP HER he second tractor 110 until it reaches the printing

position P. Al though only ohe or two opposing pair of driving rollers are
shown in FIG 1 and FIG 2 for the convenience of illustation, six opposing
pairs of driving rollers, i.e., first driving rollers 113 and second '

dri ving—rotters II1 are prac-
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Seikal Epsan GALE abi styream of the printing position g—ﬁon t he conveyance ‘1}"

N?J‘atﬁ?félap%?%a %g‘hti ng¥dedi um 120 in the sub-- stantial £y equal | y- spaced '

ong| £ 1878Rf P2 TRt he vertical direc- tion as seen n FIG 1 However, for the
purpose of sinpli- fication, description will be nade below with respect to
the case that two pairs of ﬁmm%rs\areharranged for the prining
apparatus. .The first driving rollers 113 are fixedly nmounted on a first
driving roller shaft 114 whi c??liﬁiShedIHwBeE@Re;H orted by a.platen
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‘Sedduce (Egiskih cmm,d%u Vi ng rollers. 111 are fixedl y—-ssmunt ed on a secon&om
Negt iER rﬁPHJ(ﬂq"@rl%haft #4? which is |ikew se supported B he plan cover 118.
-qucﬁld@ﬁ%ﬁa%z HBbhe first driving roller shaft 114 and the second dri ving
“roller shaft 112 may be supported by the opposite side frames o the
printing apparatus. The first driving roller shaft 114 and the second
driving shaft 112 are driven in synchronization with the platen 101,

1G. 12 This Sheet Has Been Replaced
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Seiko Epson Corporation
Néw Eprappuﬁaetgbn16§ gl the second tractor 110 by a
Purr fidg:862a2pgper fe&ding nmotor) via a train of gear

order ,to convey the printing nedium 120 further. A thl}d paper detector
117 i s di sposed downstream of the printing position Pon the conveyance

., downstream of the positions assuned

path fpr the printing medium 120, i.e

~{ vi ng not or
Zrnot shown) in

il

by t he flrs{ driving rollers 111 and the second driving rollers 111. FIG. 2

is a fragmentary enlarged front view of the printing

'
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-appar at us ‘as seen in the Il arrow marked direction in FIG 1, and FIG 3 is

“an -enl ar ged sectional view of the printing apparatustakan—aLong-¢+4uL
Fl1[err] 11l in FIG 2. As shown in the draw ngs, tI*eREPtMEMEMTvSHEETr(MIers
113 and the second driving rollers 111 are arranged {i T—titeoppostnyg

rel ationship with the printi di 120 hel _
_ p ! pri _|ngm9|um @ hel d t her dbqg- 23 0CT 199

PRINTING APPARATUS

The present invention relates generally to a printing

apparatus.

A conventional printing apparatus of the type
including detecting means for detecting a malfunction that
.the printing apparatus is clogged with a fraction of printing
paper is'hitherto:known as disclosed in an Unexamined
Japanese Patent Publlcatlon (Kokal) No. Sho. 51-78245. The
'detectlng means disclosed in the off1c1a1 gazette of the

prior invention will be described below w;th reference to

Fig. 13. -

In the drawing, reference numeral 8 designates a
printing medium such as a sheet of printing paper or the
like. The printing medium 8 is conveyed further while it is
held between_a plurality of driv;ng rollers 11 and a |
plurality of clamping ox contact roilers iOa in the clamped-

state. The contact rollers 10a are normally biased toward the:
driving rollers 1l so fhat they are followably rotated by the
printing medium 8 while they are brought in contact with the

printing medium 8. A circular rotary plate 10b is fixedly

This Sheet Has Been Rep laced _ THIS SHEET HAS BEEN
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- 12 - 19 tween in the clanped state. A follower rgldet osed on
the first driving roller shaft 114 at the interned tBERié‘@ ﬁmﬁ%ﬁgt bd

bet ween both the first driving rollers 113. The folll r roller 100 |s
conposed of a sleeve 123, a ring-shaped nmagnet 121 {and 4 d%C?GW9mg roller
122 nol ded of a rubber or the |ike. The gollower rdlller %' S rot#tably
supported on the first driving roller shaft 114, and

secured to the right-hand end of a shaft for the contact
rollers 10a such that it is rotated together with the contact
rollers 10a. The circular rotary plate 10b serves as an
;encoder including two magnets 23 along the outer periphery
thereof. With this construction, a conveying speed of the
printing medium 8 is detected in the form of an electrical
signal as a lead switch 21 is turned on or off by the magnets
123, |

The conventional printing apparatus is equipped with
two paper speed detecting mechanism each constructéd_in the
above-described manner along a paper cbnveyance_path in order
to detect a malfunction that the printing apparatus is
clogged with a part of the recording ﬁedium 8 based on the
differenee arising between the conveying speed of the
recording medium 8 detected by the first paper speed
detecting mechanism and the conveying speeagof the same
detected_b} the second paper speed detecting mechanism.

According to the aforementioned techhical concept,
since the contact rollers 10a and the circular rotary plate
10b are rotated by bringing the contact rollers 10a in
contact with the printing medium 8, a certain magnitude of
rotational loéd appearing attributable to the-érrangement of
the contact rollers 10a, the circular rotary plate 10b and
the shaft extending through the contact rollers 10a and the
circular rotary plate 10b;}s applied fo the contact surface
of the printing medium 8. This rotational load functions as

[
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nment of the follower roller 100 in the transverse direction is restricted
by stopper

I'00. A circular disc-shaped flange portion 123 ¢
| eft-hand end of the sleeve 123, and anot her fl
foregoing type is disposed at the right- 3hand en

rings 124 di sposed on the opposite sides of the follower roller

t he
PLACEMENT SHEETerir] of the

the sane, gqnd both the

flange portions 123[err] and 123[err] are integritiedyw dt Her via
frgﬁ$kﬁg Flgnc [

four elongated elastic nmenbers 123[err] extendin

123[err]

in

ge portion

a shearing power effective in the c - of tﬁe
recording medium 8.

In the case that the recording-mediumls is prepared
in the form of a band-éhaped copying paper having plural
sheets of papers laminated one abéve another, positional
offsetting is unavoxdably caused between the paper coming in
contact with the driving rollers 11 and the paper com;ng in
contact with the contact rollers 10a. As a result of the
foregoing positional offsetting, there arises a problem that
the printed positions on the respective papers laminated in
that way are slightly deviated away from each other.

In addition, as shown in Fig. 14, since a folded part

or a glueing part 8a on the band-shaped copying paper 8

collides against the contact rollers 10a as the driving

rollers 11 are rotated, the rotational load to be applied to
the band-shaped copying paper 8 from the contact rollers 10a

incfeases. ‘Dhe to the increased rotational load, there
arises another problem that slippage occurs between the
driving roliers 11 and the band-shaped copying papef 8,
resulting in the driving torque given by the driving rollers
11 failing to be transmitted to the band-shaped'copying papef.
8. This leads to the result that the pr;ntlng apparatus is
undesirably clogged with a part of the band-shaped copying
paper 8. In other words,.ﬁhe detecting mechanism for
letecting a malfunction of paper clogging disadvantageously
/=
eet Has Been Replaced THIS SHEET HAS BEEN
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parallel wth 'Bedl RBHEcddne out er perlpheral o Tk st
Fongéh BBl Bt ERCEMENT- SEET

driving roller s ner dianeter of the d &&¢ ) :
di mensioned to b ll“ “ mFer than an outer dianetjer of the firgt
driving roller s he sleeve 123 is rotaj 30eo1996d jon

first driving roIIer shaft 114 so as to 4 eely rotat ellative to the {first

driving roll ergefhalst ebl4dnabizeass pahifungtepar &hiagn th euds
follower roller 100 in the follow ng manner. At the prelimnary stage

is clogged with a fraction of paper.

The present inventipn has been made in consideration
of the aforementioned background and its object resides in
providing a printing apparatus capable of performing a
printing operation using a band-shaped copying paper wherein
there do not arise malfunctions that printed positions.on
plural sheets of papera laminated one above another are
deviated away from each other and the printing apparatus is
clogged with a fraction of paper attriburable to the presence
of folded parts or glueing parts on the band-shaped copying
paper but the malfunction of paper clogging can exactly be
detected with the printing apparatus.

.
. -

This object is solved by the printing apparatus of any:«one of

lndependent 'clalms 1, 2, 3 or 4. Further advantageous

featurers, aspects and details of the 1nventlon are evident

from the gependent claims, the descrlptlon and the drawings.

The claims are intended to be understood as a first non-

limiting approach of defining the invention in general terms.

The invention provides a printing apparatus having a technical
concept employed therefore for detecting a malfunction that the
printing apparatus is clogged with part of a band-shaped
copying paper for which a recording operation can be performed.

According to a first

aspect of the present invention, there is providéq a printing

apparatus .characterized in that it comprises

e marie

a driving roller for conveying a printing medium, a driving

roller shaft for drivably supporting the driving roller, a

THIS SHEET HAS BEEN
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bef ore Hhamsdh

123[err], and subse- quently, it is pressfitted in
122 to be integrated with t-he flange portion 123[er

ey rotatably mount ed on t he T!

t rougﬂohﬁ

A 1 d
gpaft 11 g ortion 123[err] is inserted
and the H ﬂl mﬂﬁ Fr 122 while it is inwardly siguee2
directio I el astic deformation of the e}aktic port

rubber el astdridyepfrébbeteietitalgly oshppofed wnt &

detecting roller 122 and the magnet 121

shaft, the follower roller being followably rotated by the

printing medium when it comes in contact with the printing

medium, and rotation detecting means for detecting the

rotation of the follower roller.

with the printiﬁg apparatus ;s defined i;:‘the first
gspect, the printing medium is conveyed by the
driving roller which is dr;vably supported by the driving
roller shaft. Since the follower roller is rotatably mounted
on the driving roller shaft, as the printing medium is
conveyed by rotationally driving the driving roller, the
follower roller is brought in contact with the printing
medium, causing the follower roller to be followably rotated
by the printing meaium. The rotation of the follower roller
is detected by the rotation detecting means.

Specifically, with the printing apparatus congtructed
in the above-described manner, since the follower roller
serving-io detect the conveyance of the printing medium is
rotatably mounted on the driving roller shaft, the conveyance
of the priﬁting medium can be detected w;thout-ény necessity
for disposing a plurality of contact rollers 10a as required.
by the conventional printing apparatus (see Fig. 13 and Fig.
14) wherein the contact rollers 10a are brought in contact
with ‘2 plane which is not positionally coincident.qith the
surfacé along which the printing medium comes in contact with
the driving roller.

Accordingly, in the case that the printing medium is
prepared in the form of a band-shaped copying paper.having

plural sheets of papers laminated one above another, there do

THIS SHEET HAS BEEN
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can be rotated in s hg.oni | i) each other 'REPLACEMENT S‘-"Eﬂe rat ed
[ y [ | I o B A—t-RE—TTT

state) with the aid gﬁShQH% ol TP\Mge portions 123[arr] and efr]. A

frictional coefficient m H ween the detectling 28 ner ang the

printing nmedium 120 i be | arger than tjhat appeari bet ween

the sleeve 123 and the first driving rol®er shaft 1

detectingnBQIggﬁfézgaggggﬁrkgn%omﬁggEg%§ %gu Jeif

foll ower roller 01S owabl y rot

e printing

are deviated away from each other and the printing apparatus
is clogged with a fraction of papers attributable to the
presence of the contact rollers 1l0a.

According to a second aspect of the

present invention, there is provided & printing apparatus

characterized in that it compriées a pair of
drivinglrollers for cohveying a printing pedium, a pair of
driving roller shafts for drivably supporting the pair'of
driving rollers, a follower roller rotatably supported on one
of the pair of driving'roller shafts, the follower. roller
being followably rotated by the printing medium when it comes
.in contact with the printing medium, and rotation detecting

means for detecting the rotation of the follower rollgr:

-—vemesepem = -

With the printing apparatus as defined .in £he second
aspect,’ the printing medium is conveyed by a pair of
driving rollers which are supported by a pair of drivihg
roller shafts. Since the follower roller is rotatably
mounted on one of the pair of driving roller shafts, as the -
printing ﬁedium is conveyed by the pair of driving rollers,
the follower roller comes in contact with the printing
medium, causing the follower roller to be followably rotated
by the printing medium. The rotation of thé follower roller
is detected by the rotation detecting meaﬁs. |

. _Specifically, also with the printing apparatus
constructed in the above-described manner, since the follower
roller ﬁerving_to detect the conveyance of the printing paper

is rotatably mounted on one of the pair of driving roller |

shafts, the conveyance of the printing medium can be detected




rredl um 120. Si ”ﬁﬁsSIhQé?HﬁscﬁeLrﬁ(& g0l ler 100 and the fIHEPLAQEMENTn§HEEJ| ljers 113
are arranged in 1” m&atlonshl p, both thg rerHters I00 an 13 cone

i'n contact with di um 120 on a conmmo Ig thpsf rg, in
prlntlng appar at uf, a;r;fgg;earing rce is
not gener ated :

contrast with th
without any necessxty for disposing a plurality of contact

rollers 10a as required by the conventional printing
apparatus (see Fig. 13 and Fig. 14) wherein the contact

' rollers 10a are brought in éontact with a plane which is not
positionally coincident with the surface along which tﬂé
pfinting medium comes in contact with the driving roller.

In addition, with the printing apparatﬁs constructed
in that way, since the printing medium is conveyed by the
pair of driving rollers, the printing paper can very reliably
be conveyed also in the case that the printing medium is

prepared in the form of a band—shaped copylng paper hav;ng
-plural sheets ofipapers laminated one above another.

Accordingly, in the case thaf the printing medium is
prepared in the form of a band-shaped copying paper having
plural sheets of papers laminated one above another, there do
not arise malfunctions that printed.positiohs on the papers
are deviated away from each other and the printing apparatus
is clogged with a fraction of paper attributable to the -
presence .of the contact rollers 10a.

in other ﬁords, with the printing apparatus
constructed in that way, since the follower roller serving to
detect the conveyance of the printing medium is rotatabiy
mounted on one of the driving roller shafts, it is possible
to mount a driving roller on the driving roller shaft in
place of the contact rollers 10a employed for the
conventional printing medium, whereby the printing medium can
very rellably be conveyed also in the case that it is
prepared in the form of a band-shaped COPYLHQ paper having

plural sheets of papers laminated one above another.

THIS SHEET HAS BEEN ‘
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-13 - on the printing nedium 120 in the conveying di o2 tihe
case thissheétiiias Been Replaced nedi um 120 is prepared in th

copyi n plural sheets of papers |aninatell && anpther
Thus, t rise a mal function that printe It
S 0

pl ur al papers are devi ated away8 from eachlother. The ring-shaped
magnet 21 is magnetized such thatpddi-diBENeld @ fhal

vari es al ong the outer

present invention, there is provided a printing apparatus
. .characterized in t;at it comprises a driving

roller for conveying & printing medium, a paper guide
disposed opposite to the driving roller in the spaced
relationship relative to the driving roller with a certain
wide gap enough to allow the printing medium prepared in the
form of a band-shaped copying paper to smoothly pass
therethrough, the paper guide serving to allow the printing
medium to be normally biaged toward the driving roiler by
utilizing the elasticity of thé printing medium, a driving
roller shaft for drivably supporting the dfiving roller, a

follower roller rotatably supported on the driving roller

.shaft, the follower roller being followably rotated by the

printing medium when it comes in contact with the printing
medium, and rotation detecting means for detecting the

rotation of the follower xroller.

With the priﬁting apparatus as defined in tge above
third asp;;t, :since the printing medium is normally -
biased toward the driving roller by the action cf elasticity
of the printing.medium itself in cooperation with the paper
guide dispose; opposite to the driving xoller, the printing
medium is reliably conveyed by the driving roller. 1In

~addition, since the follower roller is rotatably mounted on

the driving roller shaft, as fhe pPrinting medium is conveyed
by the driving roller, the follower roller comes in contact
witﬁ the printing medium, éausing the féllower roller to be
followably rotated by the printing medium. At this time, the

rotation of the follower roller is detected by the rotation

detecting means.




peri pheral surface of fphhendspEIBten®Rtplacepeci fically, a W&MEMWEISHEET& a

plurality of magnet seg etized such tha _ Jacent magnel
segnent s exhi bit di_fferB“mﬂmﬂﬂl! poI es with ar ald 3 GO 4986 np
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therefor is dispose tron | ocate
constructed in that way, since the follower roller serving to

detect the conveyance of the printing medium is rotatably
mounted on the driving roller shaft, the conveyance of the
printing medium can be detected without any necessity for
disposing a plurality of contact rollers 1l0a as required by
the conventional printing apparatus (see Fig. 13 and Fig. 14)
wherein the contact rollers 10a come in contact with a plane
which is not positionally coincident with the surface along
which the printing medium comes in contact with the driving
roller.

In addition, since.the paper guide is disposed in the
spaced relationship relative to the driving roller while
maintaining a certain wide gap enough to allow the printing
medium to smoothly pass therethrough, the printing medium is
relidbly conveyed also in the case that it is prepared in the
form of a band-shaped copying paper hawving plural sheets of
papers laminatéﬁ one above another. At this time, there do

not arise malfunctions that printed positions on the plural-

papers are deviated away from each other and the printing

apparatus is clogged with a fraction of papex.
B Further, according to a fourth aspect of the present

invention, there is provided a prlntlng apparatus

characterized in that it comprises a driving
roller for conveying a printing medium, an auxiliary plate
disposed on the upstream side as seen in the opposite .
direction to the printing medium conveying direction from a
contact posifion where the printing medium comes in contact

with the driving roller while defining an acute angle between

THIS SHEET HAS BEFN |
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above- descri beldis ation detector 115 is to the
pl aten cover 11 ate 116 (see FIG 1)} The rotati 8 det gct or
115 serves to d of the magnet 121 (i le. 23t&$Té‘§ &f lthe
follower roller 100) as the nmagnetic fi&0d generatdd in the viciniflyjof the

e e 41586590 cLNEnARERE! ph EheYAE foaitH, ThRocasgisheds i n

outer peri pheral surfaceiﬁlfﬁ magnet - 121 magnet i eﬁ PL'AC enNT SHEETd

plate serving to normally bias the printing medium tqward the
driving roller, a driving roller shaft for drivably
supporting the driving roller, a.follower roller rotatably
supported on the driving roller shaft, the follower roller
being followably rotated by the printing medium when it comes
in contact with the driving medium, and rotation detecting
means for detecting the rotation of the follower roller.

With the printing apparatus as ‘defined in the above
fourth aspect, since the printing medium is normally
biased toward the driving roller by the auxiliary plate, it
is likewise reliably éonveyed by the driving roller. In
addition, since the ‘follower roller is rotatably mounted on
the driving roller shait, as the printing medium is’ conveyed
by the driving roller, the follower roller comes in contact
with the printing medium, causing the follower roller to be
followably rotated by the printing medium. At this time, the

rotation of the follower roller is detected by the rotation

detecting means.

- Specifically, also with the printing apparatus
constructed in the above-described manner, since the follower
ro}ler serving to detect the conveyance of the printing
medium is rotatably mounted on the driving rollér shaft, the
cénveyance of the printing medium can be detected without any
necessity for disposing a plurality of contact rollers 10a
required by the conventional printing apparatus (see Fig. 13
and Fig. 14j.

Since the auxiliary plate is arranged for the

printing medium coming in contact with the driving roller
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THI REPLACED

et ™



. - { REPLACEMENT SHEEY
di sposed while orienting in the radial direction of fhg magnet 121

Al ternatively, as shown in FIG 5, it may be di sposef nzt\-glq%éﬁ W6
side of the magnet 121. Also in this case that the rptption detector
di sposed on the right-hand side in that way, since a '
recircul atively extends in the sideward dilrection in{the same manner ap the
case shown in FIG 4, the rotation of the magnet 121-ctambedetected by the

rotation sgp3Qe 4tFindniCan tadwtdEimgle rGQUtiedupsetrethe sidieataisosesat éat or
115

d
15 is

the opposite direction to the conveying direction of the

printing medium from the contact position where the printing

medium comes in contact with the driving roller, the printing
medium is reliabl? conveyed without an occurtencg of
interference with folded parts or glueing parts on the
printing medium. Thus, there do not arise malfunctions that
printed positions on the plural papers are deviated away from
each other ahd the printing.apparatus is clogged with a

fraction of paper.

In cbnnection with the printing apparatus as defined
in any one of the above.first to fourth aspects, { the
printing apparatus may bg futher ' . ]

characterized in that a m&lfunction of paper clogging is
.detected by the rotation detecting means by comparing the

signal detected by the rotation detecting means with the

driving signal outputted to a driving motor for conveying the

printing.medium with the driving motor.

Since in this
embodiment :a malfunction of paper clogging is detected by
.comparing the signal detected by the rotation detecting means
with the driving signal outputted to the driving motor for

conveying the printing medium, an occurrence of the

malfunction of paper clogging can reliably be detected with

the printing apparatus.
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detects the rotation of the follower roller 100, an jopti cal tﬁpﬁ@gn oder
may be enpl oyed in place of a conbination of the rotltjo23 c 13 with
tthe magnet 121. Next, a node of operation of the priht{ng apparatu

Constructed in the aforenenti oned manner will be des:rrbea,_beIOM/mAthL
reference to a flowchart shown in FIG 6&2In the beginni ng, the pr-aAtihg

apparatus is held in the standby state that it can start a printing

operation in response to a printing operation co nd. signal . .
In addition, in connection with the 8r1nt1ng

apparatus as defined in any one of the above first to fourth
aspects, . the printing apparatus can be

| -characterized in that the follower
roller includes a detecting roller rotatably mounted on the
driving roller shaft so as to be rotated when the driving
roller comes in contact with the printing medium and a magnet -
adapted to be rotated together with the detecting roller and
that the magnet is prepared in the form of a ring-shaped
magnet including a plurality of magnet segments alternately
magnetized such that adjacent segments exhibit aifferent
magnetic poles with a radially extending boundary line as a
boundary therebetween.

In addition, in such a printing apparatus

the follower roller includes a

detecting roller rotatably mounted on the driving roller
shaft.so as to be rotated when the driving roller comes in
contact with the printing medium and a magnet adapted to-be
rotated together with the detecting roller, and moreover, the
magnet is prepared in the form of a ring-shaped magnet
including a plurality of magnet segments alternately
magnetized such that adjacent magnet segments‘exhibit
different magnetic poles with a radially extending boundary
line as a boundary therebetween. Thus, the rotation of the
follower roller, i.e., the conveyance of the printing medium

LA can be detected by detecting the variation of the magnetic

field.
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(i) In Step ST1, the printing operation start command signal is inputted
into a controller (not shown) arranged for the printing apparatus. After
the printing apparatus starts its printing operatlo aIroes
Step ST2 or Step REPLACEMVENT SHEET - 14- RéﬁﬁCﬁWﬁ@r ET
13
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Since the magnet is constructed;id“tﬁﬁmringﬁshapeé

configuration as mentioned ébove, an intensity of contact
power required for rotating the follower roller when it comes
in contact with the printing mediuﬁ is uniformrized,
resulting in smooth rotation of the follower roller being

assured with the printing apparatus.

Additionally, in connection with the printing
apparatus, this defined . rotation detecting means may be

constructed by a detector having a Hall element employed

therefor for detecting the variation of a magnetic field

~generated by the magnet.

In connection with ‘this printing apparatus, since the rotation
deteéting means 1is cohstructed-by'using a ‘Hall element for .
‘detecting the variation of a magnétiq field generated by the
magnet, the variation of the magnetic field can reliably be
detected with the printing apparatus including the.rotation

detecting means in that way. -

Further, in connection with the printing apparatus as

defined in any one of the above first to fourth aspects

. the detector may be

disposed at the position located at the side of the magnet. :
, - i

In addition, in connection with such a printing

apparatus, _since the detector

—— N - .

is disposed at the position located at the side'of the

magnet, it is possible to effectively utilize the space

located on the follower roller side in the Printing apparatus
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ST3 in which the controller determnes via the first et~ocLQr 106 or
t he second -paper detector 107 that a sheet of recordiji j
When the controller determnes in Step ST4 via the t S
that a sheet of recording paper is present, the progrfa 098 ep|S¥5 in
which the controller is brought in a papb% clogglng je ectln 2 (i

the program goes to Step ST6 in
Furthermore, in connection with the print

apparatus as defined in any one of the above first to fourth
aspects, the printing apparatus may be
characterized in that the follower
roller includes a sleeve rotatably fitted on the driving
' roller shaft and having flange portions at the épposite ends
thereof, a ring-shaped magnet disposed between the flange
portions of_the sleeve and including a plurality of magnet
segments alternately magnetized such that adjacent magnet
segments exhibit different magnetic poles with a radially
extending boundary line as a boundary therébetween and a
detecting roller made of a rubber and adapted to come in
contact with the printing medium, that the sleeve is press-
fitted through the ring;shaped magnet and the detecting
roller between the flange portions thereof, and that the
sleeve, the magnet and the detecting roller are integrated
with each other to build an integral structure by the
pressure induced by the elasticity of the detecring roller
made of é rubber so as to allow the integral structure ]

composed of the sleeve, the magnet and the detecting roller

to be rotated.

In such a printing apparatus the follower roller includes a
sleeve rotatably fitted onto the driving roller shaft and
having flange portions at the opposite ends thereof, a ring-'
shaped magnet disposed between the flange portions of the

sleeve and including a plurality of magnet segments

-
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whi ch the controller determ nes by conparlng the rotation detectlng si gha
outputted fromthe rotation sensor 115 with the driV -

.a paper feeding notor (not shown) whether a nal functfi :
occurs or not. At this tine, in the case that the ccntro]ler deter
based on the deviation froma predeterrited correspgndi ng 2 gb R
between the rotation detecting signal and the -notorf driving S|gnal
mal functi on of paper clogging occurs with the printifn
program goes to Step

alternately magnetized such adjacent magnet segments exhibit
different magnetic poles with a radially extending boundary
line as a boundary therebetween and a detecting roller made
of a rubber and adapted to come in contact with the ?rinting
medium, and the sleeve is press-fitted through the ring-
shaped magnet and the detecting roller between the flange
portions thereof. In addition, the sleeve, the ring-shaped
magnet and the detecting roller are integratéd with each
other to build an integral structure by the préssﬁre induced
by the elasticity of the detecting roller made of a rubber so
as to allow the integrated structure composed of the sleeve,
the ring-shaped magnet and the detecting roller to be rotated
by the printing medium. Thus, there does not arise a
necessity for preparing another member for integrating the
foregoing three members with each other. Consequently, an
assembling operation to be performed for the follower rollef

can be simplified.
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ST7 in which the printing apparatus stops its printing operation, resulting
in a printing operation failing to be executed for a nefUt.LI T, —
subsequently, the programgoes to Step ST8 in which a p pﬁtﬁﬂﬁ%UENﬁémEEr
nmessage is outputted fromthe controler. On the contrary, |in the case tha
the controller determ nes based on the dd ncidence with]the pgasiet qo9g npd|
correspondi ng rel ati onshi p -t herebetween that a mal functijo é? paper

cl oggi ng does not occur with the Printing apparatus, th
Step ST9 in which '

Fig. 1 is a sectional view of a printing apparatus
~constructed accorxding to a first embodiment of the present
_invention, particularly showing essential components

constituting the printing apparatus;:

Fig. 2 is a fragmentary illustrative view of the
printing apparatus of Fig. 1 as seen in arrow-marked
direction II-II;

Fig. 3 is a fragmentary enlafged sectional view of
the printing apparatus taken along line III - III in Fig. 2;

Fig. 4 is an enlarged side view of a magnet for the
printing apparatus, particularly showing a magnetizing
structure employable for the printing apparatus;

Fig. 5 is an enlarged front view of another magnet
for the printing apparatus, pérticularly showing a
magnefizing structure employable for the printing apparatus;

Fig. 6 is a flowchart applicable to the printing )
épparatus constructed according to the first embodiment of
the present invention;

Fig. 7 is a timing chart employable for the printing
apparétus constfucted according to the first embodiment of
the present invéntion;

'Fig. 8 is another timing chart employable for the
printing apparatus constructed according to the first

embodiment of the present invention;

_ HAS BEEN
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the printing apparatus executes a printing operation. En—eenaLeLLgn_nL_L‘
printing operation, the programreturns to Step ST1 i njWRERIACEMENDISHEET n

gpparatus is held in the standby state until a next pr
command signal is inputted into the controller. (iii).
the controller determnes in Step ST2 orl’tep S73 via
detector 106 or the second-paper detector 107 that a s
paper is present but it determines in Step ST4 via the

n

Ty —operat
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nebt_of printing

At

third paper detec

O

[ or

117

Fig. 9 is a sectional view of a printing apparatus

constructed according to a second embodiment of the present

invention, particularly showing essential components

constituting the printing apparatus;

Fig. 10 is a flowchart applicable to the printing

apparatus constructed according to the second embodiment of

the present invention;

-Fig. 11 is a timing chart employable for the printing

apparatus constructed according to the second embodiment of

the present invention;

Fig. 12 is a fragmentary sectional view of a printing

apparatus constructed according to a third embodiment of the

present invention, particularly showing essential components

constituting the printing apparats;

Fig. 13 is a perspective view of a conventional

printing apparatus; and

Fig. 14 is a fragmentary enlarged illustrative view

of the conventional printing apparatus, particularly showing

a problem arising with the conventional printing apparatus.

The present invention will now be described in detail

hereinafter with reference to the accompanying drawings which

illustrate a preferred embodiments thereof.

<First Embodiment>
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that a sheet of printing paper is absence, the progrgnR t
whi ch the controller is brought in an initial printipg gqg@EM ﬁ
froregoi ng state is naintained, a user puts a recordi pg ned|un1120 ile
sheet of recordi ng paper on the first tractor 109 or}t he 23&6¥d9%act o
110, and thereafter, he depresses a papékaeeding buf tpn, causing the .
printing medium 120 to be delivered to the predeternm ned printing posiftion

P. At this tine, the printing apparatus assunes the state-that the prijnting
medi um 122 does not

Fig. 1 is a sectional side view of a printing
apparatus constructed according to.a first émbodiment of the
presént invention, particularly showing essential components
_constituting the printing apparétus. |

As shown in the drawing, the printing apparatus includes a platen
101 and a printing head 102 especially an impact dot type printing head

.disposed atu£hé p;sition located opposite to the platen
101. The printing head 102 and the platen 101 are arranged
such that a small gap is formed therebetween so as to enable
a printing medium 120 to be conveyed through the foregoing
gap. The printing medium 102 is typically exempllf;ed by a

.b;nd—shaped paper. With the printing apparatus constructed
to the first embodiment of the present invention, a printing
operation is performed for a band-shaped copying paper having
plural sheets of papers laminated one above another, and the
foregoing gap is determined such that the band-shaped copying
paper can-pass therethrough. )

Incidentally, a printing position where each printing
operation is performed with Fhe printing apparatus is
represented by reference character P in the drawing.

The printing head 102 is immovably mbuntgd on a
carriage 103 which in turn is supported by guide shafts 104
and 105 extending in parallel with each other. The guide
shafts 104 and 105 are supported by the oppbsite side frames

(not shown) of the printing apparatus.
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reach the detecting roller 122 of the follower roller. 100, _The ogperative
state of the printing apparatus at this time is call¢dppp AQEMEI ?JS rnti ng
mode (Step ST10). Wiile the initial printing node is

- 15 - STIQ a printing operation is achieved by a qyantit
19

3% Ghr 1996

A paper path (A) and a paper path (B) are arranged
upstream of the printing position P as seen in the opposite
direction to the direction of conveyance of the printing
medium 120.

A first paper detector 106 is disposed on the paper
path (A) at the intermediate position located between the
printing position P and a first tractor 109. 1In addition, a
second paper detector 107 is disposed on the paper path (B)
at the intermediate position located beﬁween the printing
position P and a second tractor 110.

A paper guiding plate 108 is designed in such a
manner that the.printing medium 120 can smoothly be conveyed
from the first tractor 109 oxr the se;ond tractor 110 until it
reaches the printing position P.

Although only one or two opposing pair of driving
rollers are shown in Fig. 1 and Fig. 2 for the convenience of
iilustration, six opposing pairs of driving rollers, i.e., -
first driving rollers 113 and second driving rolleré 111 are-
practically arranged downstream of the printing position P on
the conveyance path for the printing medium 120 in the
substantially egually-spaced relationship in the vertical
direction as seen in Fig. 1. However, for the purpose of
simplification, description will be made below with respect
to the case that two pairs of driving rollers are arranged

for the printing apparatus.
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several lines but during the printing operation, theft Llu::C daes_not
detect a mal function of paper clogging. Thereafter, Hﬁ ﬁﬁ@@“&'ﬂﬁ SHEST tfo
Step ST1l in which the controlleris brought in.a pa C og

node, and subsequently, the controller detects in Steg S3 Q?e@@g
mal functi on of paper clogging occurs wit4Pthe printins appaP r
Specifically, the controller counts the nunber of di

to the paper feeding notor for a period of tinme corfesponding to the Iength

of the

The first driving rollers 113 are fixedly ﬁounted on
a first driving roller shaft 114 which in turn is supported
by a platen cover 118.

.The second driving rollers 111 are fixedly mounted on
a second driving roller shaft 112 which is likewise supported
by the platen cover 118.

Incidentally, the first driving roller shaft 114 and
-the.sgcond driving roller shaft 112 may be supported by the
opposite side frames of the printing apparatus.

The first driving rollexr shaft 114 and the éecond
driving shaft 112 are drian in synchronization with the
platen 101, the first tractor 109 and the second tractor 110
by a driving motor (serving as a paper feeding motor) via a
train of gears knot shown) in order to convey the printing
medium 120 further. A third paper detector 117 is disposed
downstream of the printing position P on the conveyance path
for the printing medium 120, i.e., downstream of the -
positions assumed by the first driving rollers 111 and the
second driving rollers 111.

Fig. 2 is a fragmentary enlarged front view of the
printing apparatus as seen in the II arrow-marked direction
in Fig. 1, and Fig. 3 is an enlarged sectional view of the
printing apparatus taken along line III - III in Fig. 2.

As shbwn in the drawings,.the first driving rollers
113 and the second driving rollers lll are arranged in the

opposing relationship with the printing medium 120 held
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paper conveyance path.extending fromthe first papef ¢letec—tor=t66; of the

second paper detector 107 to the third paper detectpr 13%7 qeﬁet]b t §Js|fou
tthat the third paper detector 117 does not detect the|print é@diu 120
after conple- don of the initial pri.nting node, the}cbntraoller detfearnines
that a mal function of paper clogging occdks with the printing apparatPs

the case that the controller determnes in Step STl n of

paper clogging occurs with the printing
therebetween in the clamped state. A follower roller 100 is

disposed on the first driving roller shaft 114 at the
intermediate position located between both the first driving
rollers 113;

The follower roller 100 is composed of a sleeve 123,
A ring-shaped magnet 121 and a detecting roller 122 molded-of
a rubber or the like. The follower roller 100 is rotatably
supported on the first driving roller shaft 114, and
displacément of the follower roller 100 in the transverse
direction is restricted by stopper rings 124 disposed on the
opposite sides of the follower roller 100.

A circular disc-shaped flange portion 123a is -
disposed at the left-hand end of the sleeve 123, and another
flange portion 123c of the foregoing type is disposed at the
right-hand end of the séme, and both the flange pdrtions 123a
and 123c are integrated with each other via four elongated
elastic members 123b extending from the flange portion 123a
in parallel with each other along the outer periéheral
surface of the first driving roller shaft 114. An inner
diameter of the sleeve 123 is dimensioned to be slightly
larger than an outer diameter of the first driving roller
Qhaft-ll4, and the sleeve 123 is.rotatably supported on the
first driving roller shaft 114 so as to freely rotate
relative to the first driving roller shaft 114.

An assembling operation is achieved for the follower

roller 100 in the following manner. At the preliminary stage

I ——————
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apar at us,

stops its printing operation, resulting in any pri rREPDACEMENTESHE

td be executed with the printing apparatus, and ku

goes to Step ST14 in which the controller outputs paper. cl
In the case that the controllerzaeternidfs i B

mal funtion of paer cl oggi ng-does not occur with th

program goes to Step ST9 in which

message.

the program goes to Step ST13 in which fhe priniing_ apparatus
flailing
e |program

S067 %ngltrat ny

rinting appdgrdtus, the

before the sleeve 123 is rotatably mounted on the first
driving roller shaft 114, the flange portion 123c is inserted
through the magnet 121 and the detecting roller 122 while it
is inwardly séueezed in the axial direction by utiliiing
elastic deformation of the elaétic portions 123b, and
subsequently, it is press-fitted into the detecting roller
122 to be integrafed with the flange portion 123a bf
utilizing the rubber elasticity of the detecting roller 122.
With this construction, the detecting roller 122 and the
magnet 121 can be rotated in synchronization with each other
(i.e., in the integrated state) with the aid of both the
flange portions 123a and 1l23c.

A frictional.coefficiént appearing between the
detecting rollexr 122 and the printing medium 120 is
determined to be larger than that appearing between the
sleeve 123 and the first driving roller shaft 114. Thus,
when the detecting roller 122 comes in contact with the
printing medium 120, the follower roller 100 is followably
rotated by the.printing medium 120;

Since the follower roller 100 and the first driving
rollers 113 are arranged in the coaxial relationship, both
the rollers 100 and 113 come in contact with the printing
medium 120 on a common plane. Therefore, in contrast with
the conventional printing apparatus, any shearing force is
not generated on the printing medium 120 in the conveying

direction also in the case that the printing medium 120 is
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a printing operation is executed in response to

jon
command signal, and subsequently, on conpletion eration,
t‘he programreturns to Step ST1 in which the pri . hel d in
the standby state until a next printing operatio aaggsPPEal ifs
I nputted into the controller. (iv) In th23case t 3 n | Her
determnes in Step ST2 and -Step ST3 via the firs l 306 and
t he second paper detector 107 that a sheet of prfjnting paper is aldsent,

prepared in the form of a band—shaped copying paper having
plural sheets of papers laminated one above another. Thus,
there does not arise a malfunction that printed-positions on
the plural sheets of papers are deviated away from each
other. . |

The ring-shaped magnet 121 is magnetized such that the
magnetic field generated.thereby varies along the outer
peripheral surface of the magnet 121. Specifically, aé shown
in Fig. 4, a plurality of magnet segments are magnetized such
that adjacent magnet segmeﬁts exhibit different magnetic
poles with a radially extending boundary line as a boundary
therebetween, whereby a plurality of annularly arranged
magnet segments are alternately magneﬁized to alternately
exhibits S-poles and N-poles.

A rotation detector 115 having a Hall element
employed therefor is disposed at the poéition loéated
opposite to the outer peripheral surface of the magneﬁ 121 )
magnetized in the above-described manner. The rotation
detector 115 is fixedly secured to the platen cover 118 via a
base plate 116 (see Fig. 1).

The rotation dﬁtector 115 serves to detect rotation
of the magnet 121 (i.e., rotation of the follower roller 100)
as the magnetic field generated in' the wvicinity of the outer
peripheral surface of the magnet 121.varieét

In the case shown in Fig. 4, the rotation detector

115 is disposed while orienting in the radial direction of
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the program goes to Step ST15 in which the contrql kepy ¥ Tmﬁether or
not the term nal end of a sheet of printing papef he first
paper detector 106 or the second paper detector 3107 rovided th t 't he
control |l er determ nes based on the result derived fr dESt %@e i hg
determ nation that a sheet of printing p2per is gregsent, |t |s agsuned that
the controller determnes that the termnal end ¢f a sheet of printing
paper is detected by the first paper detector 106.-0r .the second -paper

det ect or

]égg'magnet 121. Alternatively, as shown in Fig. 5, it may be
disposed on the right-hand side of the magnet 121. Also in
this case that the rotation detector 115 is disposed on the
iright-hand_side in that way, since a magnetic flux
recirculatively extends in the ‘sideward direction in the same
manner as the ﬁase shown in Fig. 4, the rotation of the
magnet 121 can be detected by the rotation seﬂsoﬁ 115.

Since it is merely required that the rotation
detector 115 detects the rotation of the follower rollér 100,
an optical type encoder may be emplo}ed in place of a
combination of the rotation detector 115 with the magnet 121.

Next, a mode of operation of the printing apparatus
constructed in the aforementioned manner will be'described
below with reference to a flowchart shown in Fig. 6.

In the beginning, the printing apparatusﬂis held in
the standby state that it can start a printing operation in
response to a printing operation command signal. i

(1) In Step ST1l, the printing operation start-command
signal is inputted into a controller (not shown) arranged for
the printing apparatus. After the printing apparatus starts
its printing operation, the program goes to Step ST2 or Step
ST3 in which the controller determines_via the fifst paper
detector 106 or the second paper detector 107 that a sheet of
recording paper is present. When the controller determines
in Step ST4 via the third paper detector 117 that a sheet of

recording paper is present, the program goes to Step STS5 in
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In the case that the controller determnes in Step ST15 that the term na

end of a sheet of printing paper is detected by the—f+rst : t ¢ctor
06 or the second paper detector 107. -16- the CBEPMQEN@W%H ofight in
a termnal end printing node, causing a printing dpqgration to be ¢x¢cuted
in Step ST16 and 25 23 0CT 19956

which the controller is brought in a paper clogging detecting
mode.

(ii) While the printing apparatus is held in the paper
clogging detecting mode, the program goes to Step ST6 in
which the controller determines by comparing the rotation
detecting signal outputted from the rotation sensor 115 with
the driving signal outputted to a paper feeding motor (not
shown) whether a malfunction of paper'clogging occurs or not.
At this time, in the case that the controller determines
based on the deviation from a predetermined corresponding
relationship between the rotation detecting signal and the
motor driving signal that a malfunction of paper clogging
occurs with the printing apparatus, the program goes to Step
ST7 in which the printing apparatus stops its printing
operation, resulting in a printing operation failing to be
executed for a next line, subsequently, the program goes to
Step ST8 in which a paper clogging message is outputted from”
the controller. On the contrary, in the case that the
controller determines based on the coincidence with the
predetermined corresponding relationship therebetween that a
malfunction of paper clogging does not occur Qith the
printing apparatus, the program goes to Step ST9 in which the
printing apparatus executes a printing operation. On
completion of the printing operation, the program returns to

Step ST1 in which the printing apparatus is held in the
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Step ST17 until a final line on the printing paper

printing apparatus. On conpletion of the printing OREHA@EME, [
. goes to Step ST18 in whi ch any printing operationli exccut ed
printing appara- tus, and subsequently, the progr mgo§§ ?ﬁﬁm’ $T19 in
whi ch the controller outputs a paper absdfhce nessdgd. e casefthat the
controller determnes in Step ST15 that it is not ' erjm nal
end printing node, the program goes to Step ST20

standby state until a next prlntlng operatlon command signal
is inputted into the controller.

(iii) In the case that the controller determines in Step
ST2 or Step ST3 via the first paper detector 106 or the
second paper detector 107 that a sheet of printing paper is
present but it determines in Step ST4 via the third paper
detector 117 that a sheet of printing paper is absence, the
program goes to Step ST10 in which the controller is brought.
in aﬂ initial printing mode. Whiie the foregoing state is
maintained, a user puts a recording medium 120, i.e., a sheet
of recording paper on the first tractor 109 or the second
tractor 110, and thereafter, he depresses a paper feeﬁing
button, causing the printing medium 120 to be de;ivered to
the predetermined printing position P. At this time, the_'
printing apparatus assumes the state that the printing medium .
120 does not reach the detecting roller 122 of the follower
roller 100. The operative state of the printing apparatus at
this time is called an initial printing mode (Step ST10).

while the initial printing mode is maintained in Step
ST10, a printing operation is achieved by a quantity of
several lines but during the printing operation, the
conffoller does not detect a malfunction of paper clogging.
Thereafter, the program goes to Step STll in which
the controller is brought in a paper clogging detecting mode,
~and subsequently, the controller detects in Sfep ST12 whether

a malfunction of paper clogging occurs with the printing
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executed by a quantity of several |ines correspond P{-QCWENJnQBEETdi stance
selected fromthe distance neasured fromthe first{ tjractor 109 TO|the first
paper detector 106 and the distance neasured fromjtHe 3gcopy pogcyor 110 to
t he second paper detector 107. On conpletion of tHe|paper teeding{ fhe
program goes to Step ST21 in which the cdhtroll er Jdeter—ntres—that [a sheet
of printing paper is absent- when the signal outpuffted fromthe first paper
detector 106 or the second paper detector 107 does not vary, and

subsequengﬁgagg%us or not. Specifically, the controller ;counts the

number of driving signals outputted to the paper feeding
motor for a period of time corresponding to the length of the
paper conveyance path extending from the first paper detector
106 or the second paper detector 107 to the third paper
detector 117. When it ie found that the third paper detector
117 does not detect the printing medium 120 after completion
of the initial printing mode, the controller determines that
a malfunction of paper clogging occurs with the printing
apparatus.

In the case that the controller determines in Step
ST12 that a malfunction of paper clogging occurs with the
printing apparatus, the program goes to Step ST13 in which
the.printing apparatus stops its printing operation,
resulting in any printing operation failing to be executed
with the printing apparatus, and.subsequently, the program
goes to Step ST1l4 in whlch the controller outpﬁts_a paper
clogging message.

In the case that the controller determines in Step
ST12 that any malfunction of paper clogging does not occur
with the printing apparatus, the program goes to Step ST9 in
which a printing operation is executed in response to a
printing operation command signal, and subseguently, on
completion of the printing operation, the program returns to

" Step ST1 in which the printing apparatus is held in the
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program goes to Step ST22 in which the controller ou pﬁﬁﬁ!@ bAneT - as
nmessage. Wien it is found in Step ST21 that the sign S~ E'SHEE
first paper detector 106 or the second paper detecto

programreturns to Step ST2. FIG 7-is a timng char

printing appa- ratus constructed accordi 2§ to the fifs
present invention wherein the printing apparatus is pe
state that a mal function of paper clogging does

07 vafies, t hp
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standby state until a next printing operation command signal

is inputted into the controller.

(iv) In the case that the controller determines in Step

- 8§T2 and Step ST3 via the first paper detector 106 and the

second paper detector 107 that a sheet of printing paper is

absent, the program goes to Step ST15 in which the contioller

determines whether or not the- terminal end of a sheet of

printing paper is detected by the first paper detector 106 or

the second paper detector 107 (provided that the controller

determines based on the result derived from the preceding

~ determination that a sheet of printing paper is present, it

is assumed that the controller determines that the terminal

end of a sheet of printing paper is detected by the first

paper detector 106 or the second paper detector 107).

In the case that the controller determines in Step

ST15 that the terminal end of a sheet of printing papér is

detected by the first paper detector 106 or the second pape;

detector 107, the controller is brought in a terminal end

printing mode, causing a printing operation to be executed in

Step ST16 and Step ST17 until a final line on the printing

paper is printed with the printing apparatus. On completion

of the printing operatioh, the program goes to Step ST18 in

which any printing operation is not executed with the
printing apparatus, and subsequently, the program goes to
Step ST19 in which the controller outputs a paper absence

message.
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. REFLALCMENT ofiCEt

not occur with the printing apparatus. In response tfoja pul se signal, the
paper feeding notor designed in the formof a steppiln
rotationally driven, causing the recording medium 1¢2jto be delivered{from -
the first tractor 109 or the second tractor 110. Wg¢n medi um
120 reaches the first paper detector 1062%r the secgnd paper detector]|107,
the signal outputted fromthe first paper detector 109 or the second paper
detector 110 is changed fromL to H Thereafter, the recordi ng nedium 120

In the case that the controller determines in Step

e

ST15 that it is not brought in the terminal end printing
mode, the program goes to Step ST20 in which baper feeding is
executed by a_qu&ntity of several lines corresponding to a
longer distance selected from the distance measured from the
firsf tractor 109 to the first paper detector 106 and the
distance measured from the second tractor 110 to the second
paper detector 107. On completion of the paper feeding, the
program goes to'Step ST 21 in which the controller determines
that a sheet of printing paper is absent when the signal
outputted from the first paper detecﬁor 106 or the second

| paper detector 107 does not vary, and subsequently, the
program goes to Step ST22 in which the.controllgr outputs a
paper absence ﬁessage. '

When it is found in Step ST21 that the signal
outputted from the first paper detector 106 or the second
éaper detector 107 varies, the program-returns to Step ST2.

Fig. 7 is a timing chart applicable to the printing
apparatus constructed according to the first embodiment of
thelpresent invention wherein the printing apparatus is held
in the operative state that a malfunction of paper clogging
does ‘not occur with the printing apparatus.

In response to a_pulse signal, the paper feeding
motor designed in the form of a stepping:motor is
rotationally driven, causing the recording mediﬁm 120 to be

delivered from the first tractor 109 or the second tractor
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nmedi um 120,

IS

I's delivered to the printing position P where a priatd

executed with the printing head 102. When the rec rd}EﬁgA@EMﬁNInBHim dasses

by the follower roller 100 after several |ines ar r gcor di ng
the signal outputted fromthe third defe t2 t&i.g@ Ranged

fromL to H The signal outputted fromtis® rotati o é% 1 P kgpt

unstable until the recording nedium 120 reaches the Lol-_lower rolll gr 100

(it should be added that a point of tine when

110. When the recording medium 120 reaches the first paper
detector 106 or the second paper detector 107, the signal
outputted from the first paper detector 109 or the second
paper detector 110 is changed from L to H. Thereafter, the
recording medium 126 is delivered to the printing position p
where a printing operation is executed with the printing head
102.

When the recording medium 120 passes by the follower
roller 100 after several lines are printed on the recording
medium 120, the signal outputted from the third detector 117
is changed from L to H.

The signal.outputted from the rotation sensor 115 is
kept unstable until the recording medium 120 reaches the
follower roller 100 (it should be added that a point cf time
when the recording‘mediuﬁ 120 reaches'the follower roller 100
is represented by tl in Fig. 7). As is apparent from the
flowchart shown in Fig. 6, however, there does not ariee any
particular problem in spite of the fact that the foregoing
signal is kept unstable until the printing medium 120 reaches
the third detector 117 because it is not used for determining
the operative state of the printing apparatus. As long as
the printing medium 120 is properly conveyed after the
recording medium 120 reaches the follower roller 100, a
series of regular signals are outputted from the rotation
detector 115 as regularly'rotate the follower roller 100. It

should be noted that the magnet 121 is magnetized such that a

-
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the recordi ng medi um 120 reaches the follower roll erREﬂagg{;EMEmegﬂm-eﬁted by

tlin FIG 7). As is apparent fromthe - 17 - fjl qwe t—shewR—h N |Fl G
however, there does not arise any particular probliemmin _spite thé fact
that the foregoin signal is kept unstable until tHe |pr2rk ORd i ym|120
reaches 31

rotation detection éignal generated in the form of one pulse
or more is outputted in response to a driving signal
corresponding to the feedihg of the recording medium 120 by a
quantity of one line.

Fig. 8 is another timing chart applicable to the
printing apparatus constructed according to the first
embodiment of the present invention wherein the printing
apparatus is held in the operative state that a malfunction
of paper clogging occurs with the printing apparatus.

This timing chart shows a series of times which are
located rightward of those shown in Fig. 7.

The paper feeding motor is rotationally driven in
such a manner that the printing medium is stepwiﬁe conveyed
every one line.

In the shown case, the controller determines via the

61

first paper detector 106 or the second paper detector 107 the '

operative state that the printing medium 120 is present, and~
moreover, determines via the third paper detector 117 fhe |
operative state that the printing medium 120 is present.

At this time, when it is found that rotation
detecting signals outputted from these paper detectors are
not changed in spite of the fact that the paper feeding motor
is rotationally driven, thé controller determines based on
the foregoing operative state that a malfunction of paper

clogging occurs with the printing apparatus.
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the third detector 117 because it is not used for
state of the printing apparatus. As long as the p
properly conveyed after the record- ing nedium 12
100, a series of regular signals are outpu
det ect or
noted that the nagnet 121 i.s magneti zed such that
generated in the formof one pulse or nore
to a driving signal correspqnding tQ

D

t
115 as regularly rotate the fol32wer rolje

a

[

S outputted in riesponse

Specifically, while the printing apparatus is held in
the operative state that_a malfunction of paper clogging does
not occurs with the printing apparatus, the recording medium
120 is conveyed by the first dfiving roller 113 and the
second driving roller 111, and the follower roller 100 is
followably rotated by the priﬁting medium 120. At this time,
when there arises a malfunction of paper clogging, slippage
occurs.between thé printing medium 120 and a combination of
the first driving roller 113 and the second driving roller
111, causing the conveyance of the recording medium 120 ‘to be
stopped. This leads to the result that the rétation of the
follower roller 100 is stopped although the first driving
roller 113 and the second driving roller 111 are still.
rotationally driven. In other words, when the controller
detects based on the signals outputted from the paper
detectors that the rotation of the follower roiler 100 is
stopped in spite of the fact that the controller determines
based on the driving signal inputted into the driving motor
and the signals outputted from the paper détectors that the
printing medium 120 is present, the controller detects that a
malfunction of paper clogging occurs with the printing'
apparatus. |

- With the printing apparatus constructed according to
the first embodiment of the present invention in the above-
described manner, the following advantageous effects aré

obtainable with the printing apparatus.
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the feeding of the recording nmedium 120 by a quanti §yRBPLADERENT 'SHEEF! = 8
Is another timng chart applicable to the printing &p
according to the first enbodi nent of the present inyenfti rein th
printing apparatus is held in the operative state tha é£3d$€ﬁﬂ§*£n o]
paper clogging occurs with the priting apparatus. Thig tinmng chartjshows a
series of tinmes which are l.ocated rightward of thos¢ shown in FIG 7.

A} "4

(2) Since the follower roller 100 for detecting the
convejancé of the printing medium 120 is mounted on the
driving roller shaft 114, the conveyance of the printing
medium 120 can be detected without any necessity for
disposing a plurality of contact rollers 1l0a as required by
the conventional pfinting_apparatus (see Fig. 13 and Fig. 14)
wherein the contact rollers 10a come in contact with the
plane which is not positionally coincident with the surface
along which the printing medium comes in contact with the
driving rollers.

Consequently, in the case that the printing medium
120 is prepared in the form of a band-shaped copying paper
having plural sheets of papers laminated one above another,
there do not arise malfunctions that printed positions on the
plural sheets of papers are deviated away from each.other and
-the printing apparatus is clogged with a fraction of paper.

(b) Since the printing medium 120 is conveyed by an
opposing pair of driving rollers 111 and 113, it can very
reliably be conveyed withbut any occurrence of a malfunction
of paper clogging while reliably preventing the printed
positions on the plural sheets of papers from being deviated
away from each other.

(c) Since the controller detects whether the printing .
apparatus is clogged with a fraction of the recbrding medium
120 or not by comparing the signal detected by the rotation

detector 115 with the driving signal outputted from the

This Sheet Has Been Replaced

T




The paper feeding notor is rotationally driven in
printing mediumis stepw se conveyed every one lin
controller determnes via the first paper detector
detector 107 the operative state that the printingj
and noreover, determines vi-a the third pHer detecjof
state that the printing nmedium 120 is present At thi
that rotation detecting signals

controller for rotationally driving the paper feeding motor
(driviﬁg motor), it is possible to reliably detect a
malfunction that the printing apparatus is clogged with a
fraction of the printing medium 120.

(d) Since the follower roller 100 includes the detecting
roller 122 rotatably mounted on the driving roller shaft 114
to be rotated while comin§ in contact with the printing
medium 120 and the magnet 121 adapted to be rotated together
with the detecting‘roller 122, and moreover, the magnet 121
is magnetized such that adjacent magnet segments are
magnetized to exhibit different magnetic poles with a
radially extending boundary line as a boundary therébétween,
the rotation of the follower roller 100, i.e., the conveyance
of the recording medium 120 can be detected by detecting the
variation of the magnetic field generated by the magnet 121.

Since the magnet 121 is constructed in the ring-
shaped configuration, a magnitude of contact power required
for rotating the follower roller 100 which comes in contact
with the printing medium 120 is uniformrized, resulting in
smooth rotation of the follower roller lOO-béing obtainable.

(e) Since the rotation detecting means is constructed in
the form of the detector 115 having a Hall element employed
therefor for detecting the variation of the magﬁetic field
generated by the magnet.121, the variation of the magnetic

field can reliably be detected by the rotation detecting

means. -
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outputted fromthese paper detectors are not changed in spite of the fact
that the paper feeding notor is rotationally drivem, E&Cﬁmﬂi BHEEF
determ nes based on the foregoing operative state LHAt of
paper clogging occurs with the printng apparatus. Spgcificall |Ie t he
printing apparatus is held in the operat3ve state hat%@ﬁﬁ? tilon of
paper cl oggi ng does not occurs with the printing apparatus, the recarding
medi um 120 i s conveyed by the first driving roller]l and the secon

(£) In the case that the rotation detector 115 is
disposed on one side of ﬁhe magnet 121, i.e., on the side of
the same at the position located opposite to the magnet 121
as shown in Fig. 5, it is possible to effectlvely utilize the
space located on the side of the follower roller 100 in the |
printing apparatus.

(g) Since the follower roller 100 is rotatably méunted on
the driving roller shaft 114 such that the sleeve 123, the
magnet 121 and the detecting roller 122 are rotated together
by the pressure derived from the elasticity of the detecting
roller 122 molded of a rubber, there does not arise a
necessity for disposing aﬁothér member for integrating three
membeis; i.e., the sleeve 123, the magnet 121 and the
detecting roller 122 with each_other. Thus, an assembling
operation to be performed for the follower roller 100 can be
simplified. Especially, since an assembling operation te be
performed for the follower roller 100 can be achieved merely_
by inserting the elastic portions 123b axially extending from
the flange portion 123c of the sleeve 123 through the magnet
121 and the detecting roller 122 by utilizing the elastic
deformation of the elastic portion 123b of the flange portion
123c,-the forego;ng assembling operation can simply be
performed.

As is apparent from the above description, with the
printing apparatus constructed acéording to the first
embodiment of the present invention, a malfunction of paper'
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driving roller 111, and the follower roller 100 i|s REBLAGEMENTySHERTaded by
the printing nmedium 120. At this tine, when there jarfise a mal functli dn of
paper clogging, slippage occurs between the printijng md gerlRgsand {a
conbi nation of the first driving roller 113 and tHe |secon dr|V|nc nol | er
111, causing the conveyance of the recor3 ng nedi ynk2e—te—be aLUpDEd. .
This leads to the result that the rotation of the [follower roller 1Q0 is
st opped al though the first driving roIIer 113 and T™HE second driving roller
111 are still rotaionally : :

clogging can exactly be detected without any occurrence of

‘malfunctions that printed positions on the plural sheets of
papers. are deviated away from each other and the printing
apparatus is clogged with a fraction of paper attributable to
the presence of folded portions and glueing portibns on the
printing'medium 120 also in the case that a band-shaped
copying paper is used as a printing medium to be printed,
because the follower roller 100 is rotatably supported to
freely rotate relative to the first driving roller shaft 114,
the rotation detecting means is disposed for the follower
roller 100, and thé second driving roller 111 is arranged at
the position located opposite to the first driving roller
113.

<Second Embodiment>

Fig. 9 is a sectional view of a printing apparatus
constructed according to a second embodiment of the present
invention,-particulariy showing essential components
constituting the p;inting apparatus. _

In practice, this embodiment is diffefént from the
first embodiment of.the present invention only in respect of
the technical concept that the third paper detector 117 in
the preceding embodiment is removed from the p:ihting
apparatus, and a plurality of paper discharging guides 119
are arranged as seen in Fig. 9 (in Fig. 9 only one

discharging guide 119 is depicted).
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fol | ower

In other words, when the controller detects_based on the signals

outputted fromthe paper detectors that the - 1§ + |
roller 100 is stopped in spite of the fact JEE?A@ﬂMﬂﬂbﬁgg

lfer

determ nes based on the dr|V|ng signal inputted intjothe driving mgtqr and

t he signals out- 37 23 OCT 1995

A follower rolle? 100 is rotatably mounted om &
driving roller shaft 114 like the first embodiment. The
follower roller 100 and a driving roller 113 are arranged
while facing to the paper discharging guides 119. Each of
the paper discharging guides 119 is designed to exhibit such

a smooth contour that any shearing power effective in the

conveying direction for causing printed positions position on

the plural sheets of papers to deviated away from each other
is not generated regardless of how a band-shaped copying
paper comes in contact with the paper dischargiﬁg guides 119,
and moreover, each paper discharging guide 119-does not

interfere with folded parts and glueing parts on the band-

-shaped copying paper. It should be added that a certain wide

gap enough to enable the band-shaped copying paper, i.e., a
printing medium 120 to smoothly pass therethrough is formed
between the paper discharging guides 119 aﬁd a combination of
the_dri&ing roller 113 and the follower roller 100. )

The surface of each paper discharging guides 119

facing to the driving rollers 113 are slightly bent so as to

" allow a part of the driving roller 113 to be received in the

concavely bent surface of the paper discharging guide 119.

- Thus, -when the conve&ance of printing medium 120 is properly

guided by the paper discharging guides 119, the printing
medium 120 comes in contact with the driving roller 113 while

it is squeezed toward the driving roller 113 by the bending
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putted fromthe paper detectors that the'printing med]

the controller detects that a mal function of paper c
printing apparatus. Wth the printing apparatus cons
the first enmbodi mrent of the present invention in the
manner, the foll ow ng advant ageous effed8s are obtai
apparatus. (a) Since the follower roller 100 for det
of the printing nedium 120 is nmounted on the

elasticity of itself, and thereafter, it
by the driving rollerl113.

Since the follower roller 100 is rotatably supported
on the driving roller shaft 114 in the same manner as the
preceding embodiment, as the printing medium l20lis conveyed
by the driving roller 113, the foliower roller 100 comes in
contact with the printing medium 120 which in turn rotates
the follower roller 100. At this timé, the rotation of the
follower roller 100 is detected by a rotation detector 115.

Also with the printing apparatus constructed
~according to the second embodiment of the preseﬁt invention,
since the follower roller 100 is rotatably mounted on the
driving roller shaft 114 in order to detect the conveyance of
the printing medium 120, the conveyance of the printing
medium 120 can reliably be detected without ény necessity for
disposing a plurality of contact rollers 10a as required by
the convec{ional printing apparatus (see Fig. 13 and Fig. 14)
wherein the contact rollers 1l0a eome in contact with a plane
which is not positionally coincident with the surface along
which the printing medium comes in contact with the driving
roller. .

In addition, since the paper discharging guides 119
are arranged in the spaced relationship relative to the
driving roller 113 with a ceratin wide gap enough to allow
the printing medium 120 to smoothly pass therethrough, also

in the case that the printing medium 120 is prepared in the
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driving roller shaft 114, the conveyance of the printing nmedium 120 can be

detected wi thout any necessity for disposing a plurgm ci—Tallers
10[err] as required by the conventional printing apgda ﬁ%?k@ﬁ%@iﬁhgﬁﬁgT 13 and
FIG 14) wherein the contact rollers 10[err] cone i} qontact wth the|pl ane

which is not positionally coincident wtBSthe surfade (al DRagphigdg t e
printing nmedium cones in contact wth the driving rd
the case that the printing nmedium 120 is

llers. Consequemtly, in

form.of a band-sﬁaped copying paper having plural sheets of
papers laminated one above another, it can reliably be
conveyed without any occurrence of malfunctions that recorded
positions on the plural sheets of papers are slightly
deviated'awﬁy from each cher and the printing apparatus is
clogged with a fraction of paper. |

Fig. 10 is a flowchart which shows a series of steps
to be practiced by the printing apparatus constructed
according to the second embodiment of the present invention.

This flowchart is different from the flowchart shown
in Fig. 6 employable for the printing apparatus constructed
according to the first embodiment of the present invention
only in respect of the technical concept that determination
to be made by the third paper detector 117 (corresponding to
Step ST4 in Fig. 6) is removed from the printing apparatus
but determination to be made whether the controller is
brought in-an initial printing mode or not (cdrrésponding to”
Step ST30 in Fig. 10) is added to the flowchart in order to
determine by comparing the driving signal outputted to a
paper feeding motor with the rotation detecting signal
outputted from airotation detector whether or not a
malfunction of paper clogging is detected on completion of
the initial printing mode (corresponding to Step ST12’ in
Fig. 10). The initial printing mode determination is made by

depressing a paper feeding button with a user’s finger.
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prepared in the formof a band-shaped copying paper having pl ural

sheet s of

papers | am nated one above another, there do not ar
printed positions on the plural sheets of papers ar

each other and the printing apparatus is clogged w
(b) Since the printing nmedium 120 is con48yed by an
driving rollers 111 and 113; it can very reliably b
occurrence of a malfunc- tion of paper cloggi ng whi
the printed -

Detection of the malfunction of
Step ST12’ starts when a user depresses the paper feeding
button. When the rotatioh of the follower roller 100 is not
detected.by the rotation detector 115 after the initial
printing mode is completed by counting the number of paper
feeding motor driving signals outputted from the controller
for a period of time that elapses from the time when the
foremost end Qf the printing medium 120 reaches the first
paper detector 106 or the second paper detector 107 till the
time when it reaches the follower roller 100, the control}er
determines that a malfunction of paper clogging occurs with
the printing apparatus.

'Fig. 11 is a timing chart applicable to the printing
apparatus constructed according to the.second embodiment of -
the present invention.

This timing chart is substantially identical with the
timing chart shown in Fig. 7 applicable to the printing
apparatus constructed according to the first embodiment of
the present invention with the exception that on completion
of the initial printing mode, a malfunction of paper clogging
is detected by using the rotatién detecting signal outphtted
irom the follower roller 100 operatively ASsociated with the
rotation detector 115 in place of the third paper detector'
107 employable fqr practicing the preceding embodiment.

Also with the printing apparaﬁus constructed

according to the second embodiment of the present invention,

I ———
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positions on the plural sheets of papers from being deviated away f

other. (c) Since the controller detects whether the
clogged with a fraction of the recording nedium 120 o
signal detected by the rotation detector 115 with t
outputted fromthe controller for rotatiddally driv
nmotor (driving notor), it is possible toreliably d
the printing apparatus.is clogged with a fraction o

he

]

bt

memmmmpsasat i

dr|V|

g 2 Obdp 8;

bCt analfunotlon

t he

edi

the advantageous gffects_describéd above in the paragraphs

(a), (b), (<), (d), (e), (£f) and (g) with reépect to the

first embodiment of the present.iﬁvention are unchangeably

obtainable. 1In case that a band-shaped copying paper is used

as a recording medium, a malfunction of paper clogging can

exactly be detected not only without positional deviation of

recorded positions on plural sheets of papers away from each

other but also without any occurrence of a malfunction of

paper clogging attributable to folded parts and'giueing parts

" on the recording medium.

According to the second embodiment of the present

invention, since the third paper detector 117 is not

required, the printing apparatus can be produced at a reduced

cost.

<Third Embodiment>

Fig. 12 is a fragmentary enlarged sectional view of a

printing apparatus constructed according to a third

embodiment of the present invention.

This embodiment is different from the second

embodiment of the'present invention only in respect of the

technical concept that the paper discharge guides 119 in the

preceding embodiment are removed from the prinfing apparatus,

paper guide plates 125 and 126 are arranged upstream of a

paper path on a driving roller 113, another guide plates 129

"and 130 are arranged downstream of the same, and an auxiliary

piate 127 is brought in a little pressure contact with the

I —
heet Has Been Replaced

T




priting medium 120. (d) Since the follower roller 100]i REALAGEMENT, SHEET

detecting roller 122 rotatbly nounted on the driving’

|l er shaft 114] to be

0
rotated while coming in contact with the printing med|um 229 OgT199%e net
r

121 adapted to be rotated together with the detecting
nor eover,

Dl | er 122, and
the magnet 121 is magnetized sdéh that adj apeltTTEYTET—SEYMENE S

netized to exhibit-different nmagnetic poles jith a radially
ext endi ng boundary. |ine as a boundary therebetween the

are Mag-

driving roller 113 in order to prevant a2 printing medium 120
from béing floated up from the driving rollef 113. A
follower roller 100 is rotatably mounted on a dfiving roller
shaft 114 in the same manner as each of the aforementioned
embodiments of the present inwvention. _

The auxiliary plate 127 is turnably arranged to turzn
about a fulcrum 127b, and a contact portion 127a of the
auxiliary plate 127 is brought in pressure contact-with'the
driving roller 113 and the follower roller 100 by the |
resilient force of a resilient member 128. An intensity of
the resilient force of the resilient member 128 is set to be
low in order to prevent malfunctions of deviation of printed
dots on the band-shaped printing paper away from .
predetermined ones as well as interference of the contact
portion 127a of the auxiliary plate 127 with folded parts and |
glueing parts on the band-shaped printing paper from
occurring.- In addition, the auxiliary plate 127 is arranged-
such that the angle defined by the auxiliary plate 127
relative to the printing medium 120'on the upstream side from
the contact portion 127a of tﬁe auxiliary plate 127 as seen
in the opposite direction to the printing medium conveying
direction becomes an acute angle. Thus, there dées not arise
a malfunction that the contact portion 127a of the auxiliary
plate 127 interferes with folded parts and glueing parts on
the recording mediuh 120 when it pass by them. -Since the

paper guide plates 125, 126, 129 and 130 are arranged before
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rotation of the follower roller 100, i.e., the conveya CBE%#AQENENT SHEEY-
recordi ng nmedi um 120 can be detected by detecting the yafiation ofrtt
magnetic field generated by the magnet 121. Since the frmpnet3 #@
constructed in the ring-shaped a configuration, a magn tJde 0 éct

power

required for 43

and behind the driving roller 113, it is assured that
conveyance of the printing medium 120 is exactly guided along
the paper path. It should be noted that the auxiliary plate
127 itself may serve as a leaf spring without any necessity
for disposing the resilient member 128 or with the resilient
member 128 removed from the printing apparatus..
| With the printing apparatus constructed in the above-
described manner, since the printing medium 120 is normally
biased toward the driving roller 113 by the auxiliary plate
127 to come in pressure contact with the same, the printing
medium 120 can reliably be conveyed further by the driving
roller 113. Since the follower roller 100 is rotatably
mounted on a driving roller shaft 114 in the same manner as
the first and second embodiments of the present invention, as
the printing medium 120 is conveyed by the driving roller
113, the follower roller 100 is followably rotated while
coming in contact with the printing medium 120. At this
time, the rotation of the follower roller 100 is detected by
a rotation detector 115.

Also with the printing apraratus constructed

according to the third embodiment of the present invention,

since-the follower roller 100 is rotatably mounted on the

driving roller shaft 114 in order to detect conveyance of the

printing medium 120, the conveyance of the printing medium

120 can be detected without any necessity for disposing a

plurality of contact rollers 10a as required by the

. THIS SHEET HAS BEEN
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rotating the follower roller 100 which comes in contact mﬁﬂﬂﬁ@h@EﬁﬂiqﬂgFgg
medi um 120 is unifornrized, resulting in snooth rotatioh ff the followef
roller 100 being obtainable. (e) Since the rotation det¢cti @3@@[1399&
constructed in the formof the detector 115 having a Halll lel enent enpl oye
therefor for detecting the variation of #4e nmagnetic fi ¢l emerated Dy t he
magnet 121, the variation of the nagnetic field can rellably be detected by
the rotation detecting neans.

conventional prlntlng apparatus (see Fig. 13 and Fig. 14)
wherein the contact rollers 10a come in contact with a plane
which is not positionally coincident with the surface along
which the'fecording medium comes in contact with the driving
roller.

Since the auxiliary plate 127 is arraﬁéed at an acute
angle relative to the printing medium 120 adapted to contact
with the driving roller 113, also in the case that the
printing medium 120 is prepared in the form of a band-shaped
copying paper having plural sheets of papers-laﬁinated one
above another, it can reliably be conveyed without any
occurrence of a malfunction that the contact portion 1l27a of.
the auxiliary plate-127 interferes with folded parts or
glueing parts on .the recording medium 120. 1In addition,
there do not arise malfuncﬁions that printed positions on the
plural sheets of papers are deviated away from each other and
the printing apparatus is clogged with a fraction of paper. ~

Also with the printing apparatus constructed
according to the thirxrd embodiment of the present invention,
the advantageous effects as mentioned in the paragraphs (a),
(b), (c), (d), (e), (£f) and (g) and described above wiﬁh
respect to the first embodiment of the present invention are
uncﬁangeably obtainable. Also in the case that a band-shaped
copying paper is used as a recording medium, there do not
arise malfunctions that printéd éositions on the plural

sheets of papers are deviated away from each other and the
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(f) I'n the case that the rotation detector 115 is dis

P65 —8A—8Re-E-chem
the magnet 121, i.e., on the side of the same at the jp&EPLAGEMENGCOHERT

opposite to the magnet 121 as shown in FIG 5, it is |pgsstoteto .
effectively utilize the space |ocated on the side of jtHe Eeh? olfI er
olég b@ é

100 in the printing apparatus. (g) Since&Xhe follower r
rotatably nmounted on the driving roller shaft 114 sudh

of

123,

the magnet 121 and the detecting roller 122 are rotatled together

printing apparatus is clogged with a fraction of paper
attributable to the presence of folded parts and glueing
parts on the recording medium. Consequently, a malfunction
of papef cloggihg can exactly be detected.

Also according to the third embodiment of the present'
invention, since the third paper detector 117 employed in the
first embodiment of the present invention is not required,
the printing apparatus more simply can be produced at a
reduced cost.

While the present invention has been described above
withlrespect to a few preferréd embodiments thereof, it
should of course be understood that the present invention
should not be limited only to these embodimeﬁts.but various
change or.modification may be made withgut any departure from
the scope of the present invention.

For example, in each of the aforementioned
embodiments, the follower roller 100 may be disposed at the =
position located upstream of the printing position P. In
this case, the same advantageous effects as mentioned in each
of the respective embodiments are obtainable by adequately
changing the time when a detecting operation for detecting a
malfunction of paper clogging.

As will be apparent from the above description,
according to the present invention, in the case that a band-
shapéd copying paper having plural sheets of papers laminated

one above another is used as a recording medium, there do not

I
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by the pressure derived fromthe elasticity of the detecting roller 122

nol ded of a rubber, there does not arise a necessity for disposing another
menber for integrating three nenbers, i.e., the sleeve 123, the nagnet 121
and the detecting roller 122 with each other. Thus, an assenbling operation
to be performed for the follower roller 260 can be sinplified. Especially,
since an assenbling operation to be perfornmed for the follower roller 100
can be achieved nerely by inserting the elastic portions 123b axially

ext end- . . L
arise malfunctions that recorded positions on the plural

sheets of papers are deviated away from each'other and the
printing apparatus is clogged with a fraction of paper
attributable to the presence of folded parts and glueing
parts on the recording medium. Consequently, a malfunction

of paper clogging can exactly be detected.
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ing fromthe flange porti

and the detecting roller 122 by utilizing the elastic deformation of the
el astic portion 123[err] of the flange portion 123[err], the foregoing

assenbl i ng operation can sinply be perforned. As is appgremt—f ]¢
LAGEMENT SBEET

descri ption,

enbodi - ment of ThibsheprASERL RER&Nt | On, a nmal function of | paper clogging pap
exactly be detect

1.

on 123c of the sleeve 123 through the magnet 121

W th the printing apparatus4étonstructed acp okl

occurrence of
T cenes 23 oo™

ve
5t

A printing apparatus characterized in that said printing
apparatus comprises;

a driving roller (113) for conveying a printing medium
(120),

a driving roller shaft (114) for drivably supporting said
driving roller (113),

a follower roller (100) rotatably supported on said
driving roller shafﬁ (114) said follower roller (100)
being followably rotated by said printing medium (120)
when it comes in contact with said printing medium, and

rotation detecting means (115) for detecting the rotation
of said follower roller (100). '

A printing apparatus characterized in that said printing 

apparatus comprises;

a pair of driving rollers (111,113) for conveying a
printing medium (120),

a pair of driving roller shafts (112,114) for drivably
supporting said pair of driving rollers (111,113),

é follower roller (100) rotatably supported on one (114)
of said pair of driving roller shafts (112,114), said
follower roller (100) being followably rotated when it
comes in contact with said printing medium (120) by said

printing medium, and

- rotation detecting means (115) for detecting the rotation

of said follower roller (100).

A g




mal functions that printed positions on the plural sheets of papers are

devi ated away from-each other and the printing appar&tﬁﬂﬂ%@gﬂkﬂﬁ%ﬁﬁET‘ h

fraction of paper gkt SlebHadBleR REIctE Presence of folde
gl uei ng portions on

band- shaped copyi ng
because the foll ower
relative to the first driving roller shaft 114, the §otation detecting
means i s disposed for the follower roller '

3.

L.ONS.

D

dium 120 also in {h¢ case that a
ﬂHMIl ﬂl;ﬂ I[Fts a pt8 nting medi §mt 2 BOGF Mbed
rotatably supporte¢djto freely rotht

A printing apparatus characterized in that said printing
apparatus comprises;

a driving roller (113) for conveying a printing medium’

(120),

a paper gﬁide (119) disposed opposite to said driving

roller (113) in the spaced relationship relative to said

driving roller (113) with a certain wide gap enough to

allow said printing medium (120) prepared sreferably in

the form of a band-shaped copying paper to smoothly pass
therethrough, said paper guide (119) serving to allow
said printing medium (120) to be normally biased toward
said driving roller (113) by utilizing the elasticity of
said printing medium,

a driving roller shaft (114) for drivably supporting said

driving roller (113),

a follower roller (100) rotatably supported on said
driving roller shaft (114), said follower xroller (100)
being” followably xrotated by said printing medium (liO)
when it comes in contact with said printing medium, and

rotation detecting means (115) for detecting the rotation
of said follower roller (100).

A printing apparatus characterized in that said printing

apparatus comprises;

a driving roller (113) for conveying a pmihting medium
(120),

an auxiliary plate (127) disposed on the upstream side as
seen in the opposite direction to the printing medium
conveying direction from a contact position where said

A RO e

a



REPLACEMENT SHEET - 20 - 100, and the second driving mEPLAFEMENT sgﬁ-rrranged

at the position [ocated opposite to the first drivi yol l er 113. <Yedond
Embodi ment [misishectHésBeéh Repla@d sect i onal view of a prinfihgogppoTald®s cort

[ x

printing medium (120) comes in contact with said driving

roller (113) while defining an acute angle between said

auxiliary plate (127) and said printing medium (120),

said auxiliary plate (127) serving to normally bias said
] - printing medium (120) toward said driving roller (113),

a driving roller shaft (114) for drivably supporting said
driving roller (113),

' a follower roller (100) rotatably supported on said
driving roller shaft (114), said follower roller (100)
being followably rotated by said printing medium (120)
when it comes in contact with said printing medium, and

rotation detecting means (115) for detecting the rotation
- of said follower roller (100),

5. The printing apparatus as claimed in any one of the
‘preceding claims characterized in that a malfunction of
paper clogging is detected by comparing the signal
detected by said rotation detecting means (115) with the
driving signal outputted to a driving motor for conveying
said printing medium (120) with said driving motor. )

6. The printing apparatus' as claimed in any one of the
preceding claims characterized in that said follower
(100) includes a detecting roller (122) rotatably mounted
on said driving roller shaft (114) so as to be rotated
when said detecting roller (122) comes in contact with
said printing medium (120) and a magnet (121) adapted to
be rotated together with said detecting roller (122) and
that said magnet (121) is prepared in the form of a ring-
shaped magnet including a plurality of magnet segments
alternately magnetized such that adjacent magnet segments
exhibit different magnetic poles with a radially
extending boundary line as a boundary therebetween.
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structed according to a second enbodi ment of the prgsgg i
particul arly showmg essential conponents con- stityty PLAGENENT, SHEET

apparatus. In practhﬁseSh &ﬁb?ﬁ gigfliaent is different firomt
enbodi ment of the pr . e onIy i n respect |of tﬂg Séliﬂh@m
concept that the thi ’leﬂq Hﬂ or 139 in the prdcqdi ng _enbodi neht

IS
removed fromthe pr| and a pluralifty of paper dischfrging
gui des 119 are arranged as seen in FIG. 9 (in FIG %erly.gne-dischardyi ng

7. The printing -apparatus as claimed in claim &6,
characterized in that said rotation detecting means (115)
is constructed by a detector having a Hall element
employed therefore for detecting the wvariation of a
magnetic field generated by said magnet (121).

8. The printing apparatus as claimed in claim 7,
characterized in that said deteéfor (115) is disposed at
the position located opposite to the side surface of said
magnet (121). '

9. The printing apparatus as claimed in any one of the
preceding claims characterized in that said follower
roller (100) includes a sleeve (123) rotatably fitted
onto said driving roller shaft (114) and including flange
portions (123a,123c) at the opposite ends thereocf, a
ring-shaped magnet (121) disposed between said flange
portions (123a,123c), of said sleeve (123) and including
a plurality of magnet segments alternately magnetized
such that adjacent magnet segments exhibit different
magnetic poles with a radially extending boundary line as
a boundary therebetween and a detecting roller (122) made
of ar elastic material preferably rubber and adapted "to
come in contact with said printing medium (120), that
said sleeve (123) is press-fitted through said xring-
shaped magnet (121) and said detecting xroller (122)
between said flange portions (123a,123c) thereof, and
that said sleeve (123); said ring-shaped magnet (121) and
said detecting roller (122) are ihtegrated with each
other to bulld an integral structure by the pressure
induced by the elasticity of said detecting roller molded -
of an elastic material preferably rubber so as to allow
an assembly of said sleeve (123), said ring-shaped magnet
(121) and said detecting roller (122) to be rotated.

* [ L M S *
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guide 119 is depicted). Afollower roller 100 is rotatably nmounted on a
driving roller shaft 114 like the first enbodinent. The follower roller 100
and a driving roller 113 are arranged while facing to the paper discharging
gui des 119. Each of the paper discharging guirdes 119 is designed to exhibit
such a smooth contour that any shearingSpower effective in the conveying

direction for causing printed positions posit.i on the Frl—u-r-a.l_ch(-‘-ets of
papers to deviated away from caERINTRYE ?‘?%hgh%ggnerat ed| REPLACEMENT SHEET

23 OCT 1996

ABSTRACT
A follower roller (100) adapted to be rotated while
coming in contact with a recording medium(lZQ is rotatably
mounted on a driving roller shaft (114) of a driving roller
(115» i.e., one of an opposing pair of driving rollers(lli)and
: (113), and a rotat:ion detector @.15) for detecting the rotation
6f the follower roller @.00) is disposed in the vicin—ity of the
driving roller‘(llB). A controller detects a malfunction of
paper clogging by comparing the detection signal outputted
from the rotation detector (115) with the driving signal
outputted from the controller for rotationally driving a.
paper fegding motor. The follower roller (10(» includé:s a
ring-shaped magnet(}Zi)inciuding a plurality of magnet
segments wﬁich are alternately magnetized in such a manner —
that adjacent.magnet segments exhibit different mégnetic

poles with a radially extending boundary line as a boundary

therebetween.

FIGURE 2
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regardl ess of how a band-shaped copyi ng paper cones in contact with the
paper discharging guides 119, and nore- over, each paper discharging guide
119 does not interfere with folded parts and glueing parts on the

band- shaped copyi ng paper. It should be added that a certain w de gap
enough to enabl e the band-shaped copyinglpaper, i.e., a printing medium 120
to snoothly pass therethrough is fornmed between the paper discharging

gui des 119 and a conbi nation of the:driving roller 113 and the fol | owner
roller :
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100. The surface of each paper discharging guides 119 facing to the driving
rollers 113 are slightly bent so as to allow a part of the driving roller
113 to be received in the concavely bent surface of the paper discharging
gui de 119. Thus, when the conveyance of printing medi is properly
guided by the paper discharging guides 219, the prin
in contact wwth the driving roller 113 while it is sju

driving roller 113 by the bending FIG 2
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elasticity of itself, and thereafter, it is conveyed further by the driving
roller 113. Since the ‘fol |l ower roIIer 100 is rotatably supported on the
driving roller shaft 114 in the sane manner as the precedi ng enbodi nent, as
the printing medium 120 is conveyed by the driving roller 113, the foIIower
roller 100 conmes in contact with the priming nmedi um |

rotates the follower roller-100. At this tine, the rgt
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REPLACEMENT SHEET - 21 - roller 100 is detected by a rotation detector 115.
Also with the printing apparatus constructed according to the second
enbodi nent of the present invention, since the follqgwer roller 100 is

rot at abl y. nounted on- the drivi ng roller shaft 114 . RE he
conveyance of the pr| nting 4 GEMENT SHEET
23 OCT 199
FIG. 6 —
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medi um 120, the conveyance of the printing nmedium 120 can reliably be
detected wi thout any necessity for disposing a plurality of contact rollers
10[err] as required by the convec- tional printing apparatus (see FIG 13
and FIG 14) wherein the contact rollers 10[err] come in contact with a

pl ane which is not positionally coinciddnt with the surface al ong which the
printing nmediumcones.in contact with the driving rollgrg In additied,

0
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roller 113 with a certain wide gap enough to allow the printing nedium 120
to snoothly pass therethrough, also in the case that the printing nedi um

120 is prepared in the formof a band-shaped copyinf’ | ural
“sheets of papers |aninated one above another, it cah Wﬁgﬁ'{”m@g’mv yed

wi t hout any occurrence of malfunctions6that recordefl positions on the ,
plural sheets of papers are slightly deviated away r bm23OCHI%r bnd t he
printing apparatus is clogged with a fraction of pape
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FIG 10 is .a flowhart which shows a series of steps to be practiced by the
printing apparatus constructed according to the second embodi ment of the
present invention. This flowhart is different fromthe flowhart shown in
FIG 6 enployable for the printing apparatus constructed according to the
first enbodi ment of the present inventioWonly in respect of the technical
concept that determ nation to be nmade by the third paper detector 117
(corresponding to Step ST4 in FIG 6) is renoved fromthe printing

appar at us '
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but determ nation to be nmade whether the controller is brought in an

initial printing node or not” (corresponding to Step ST30 in FIG 10) is
added to the flowhart in order to determ ne by conpa r. g
signal outputted to a paper feeding notor with the oFE@gﬁ%hﬁﬂ?éﬂ'Efg
signal out- putted.froma rotation detecddor whether ol not a nmal fun¢t]|on of
paper clogging is detected-on conpletion of the inifi#al 28i0CT APérope
(corresponding to Step ST12 in FIG 10). Epe initiall printing node
determ nation is made by depressing a. 0 : _

PAPER ABSENCE MESSAGE
TIoN  ~START ' -
p e D R

VARTATION OF
SIGNAL FROM PAPER
DETECTOR

YESE pamn
—24FIRST PAPER 7 FAPER

INITIAL PRINTING - DETECTOR
MODE NO EEEDANG BY

' L % LINES
. : . ;1 sEconp '
INITIAL PRI - PAPER DETEC
MODE - pe——
. 4

e j TERMINAL END

, PRINTING .

1

PAPER CLOGGING MODE
DETECTING MODE ~PAPER CLOGGING

(/,___———-—— DETECTING MODE YES
DETECT A *

i

MALFUNCTION 7“1 EXECUTE
OF PAPER . ... | PRINTING
CLOGGING OPERATION
DEPENDING NO

THE PRESENCE
OR ABSENCE
QUTBUT FRo

] DETECT A MALFUNCTION
DETECTOR o YES | COMPARING KOTATION. -
COMPLETION OF INITIAL : DETECTING SIGNAL WITH

PRINTING MODE BASED ON
A VALUE DERIVED FROM

COUNTING OF THE .
NUMBER OF MOTOR -
DRIVING SIGNALS :
. . No

MOTOR DRIVING SIGNAL

N ' - 7] STOP PRINTING
PAPER cLocdiNG] . ' .| oPERATION
MESSAGE T
' ~—~ EXECUTE PRINTING

| OPERATION
' STOF PRINTING =

OPERATION ' ) | . o

\PAPER ABSENCE MESSAGE

T~PAPER CLOGGING MESSAGE

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Replaced

AU IlII IIII




paper feeding button with a user's finger. Detection of the mal function of
paper clogging in Step ST12 starts when a user depresses the paper feeding
button. When the rotation of the follower roller 100 is not detected by the
rotation detector 115 after the initial printing node is conpleted by
counting the number of paper feeding not8r driving signals outputted from
the controller for a perjod of time that el apses fromthe ti me when the
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-22- printing medium 120 reaches the first paper detector 106 or the second:
paper detector 107 till the tinme when it reaches the follower roller 100,
tthe controller ‘determ nes that mal function of paper cloggaing occurs wth
the printing appratus. FIG 11 is a tlnHEP chart applicable to the printing
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appar atus constructed according to the second enbodi mrent of the present
ibnvention. This timng chart is substantially identical with the timng
chart shown in FIG 7 applicable to the printing. apparatus constructed
according to the first enbodi ment of the present invention with the
exception that on conpletion of the inithal printing node, a malfunction of
paper clogging is detected-by using the rotation detecting signal outputted
fromthe follower roller 100 operatively associated with the rotation

FIG. 14
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:detector 115 in place of the third paper detector 107 enploy able for

pfacticing the preceding enbodi ment Al so with the printing appar at us

constructed according to the second enbodi nent of the pre
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t he advan- tageous effects described zibove in the paragra ﬁ:&IP(-AS}EMEN SHEET

(d), (e),

exactly be -

(f) and (g) with respect to
i nvention are unchangeably obtainable, In case that a band- ah?

paper is used as a recording WIN@ Apphauetugn of paper

the first enbodi menf pT The presemnt
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BACKGROUND OF THE INVENTION

The present invention relates generally to a printing .

apparatus. More particularly, the present invention relates to
a printing apparatus having a technical concept employed
therefor for detecting a malfunction that the printing appa-
ratus is clogged with part of a band-shaped copying paper
for which a recording operation can be performed.

A conventional printing apparatus of the type including
detecting means for detecting a malfunction that the printing
apparatus is clogged with a fraction of printing paper is
hitherto known as disclosed in an Unexamined Japanese
Patent Publication (Kokai) No. Sho. 51-78245. The detect-
ing means disclosed in the official gazette of the prior
invention will be described below with reference to FIG. 13.

In the drawing, reference numeral 8 designates a printing
medium such as a sheet of printing paper or the like. The
printing medium 8 is conveyed further while it is beld
between a plurality of dnvmg rollers 11 and a plurality of

- clamping rollers 10a in the clamped state. The contact
roilers 10a are normally biased toward the driving rollers 11 .

so that they are followably rotated by the printing medium
8 while they are brought in contact with the printing medium
8. A circular rotary plate 106 is fixedly secured to the
right-hand end of a shaft for the contact rollers 10z such that
it is rotated together with the contact rollers 10a. The
circular rotary plate 105 serves as an encoder including two

. magnets 23 along the outer periphery thereof. With this
~construction, a conveying speed of the printing medium 8 is

detected in the form of an electrical signal as a lead switch
21 is umed on or off by the magnets 23.

The conventional printing apparatus is equipped with two

'paperspeeddetecting mechanism each constructed in the

above-described mamner along 2 paper conveyance path in
order to detect a malfunction that the printing apparatus is
clogged with a part of the recording medium 8 based on the
difference arising between the conveying speed of the
recording medium 8 detected by the first paper speed
detecting mechanism and the conveying speed of the same
dctect:dbyﬁxesecondpaperspeedde!ecﬁngmechanism
According to the aforementioned technical concept, since
the contact rollers 10a and the circular rotary plate 10 are
rotated by bringing the contact roliers 10a in contact with the
printing medium 8, a certain magnitude of rotational load
appearing attributable to the arrangement of the contact
rollers 10q, the circular rotary plate 106 and the shaft




detected not only w thout positional deviation of recorded p
plural sheets of papers away from each other but also w thout
occurrence of a nmalfunction of paper clogging attributable td
and glueing parts on the recording nmedium According to the §
enbodi ment of the present invention. since the third paper dg
not required, the printing apparatus cgn be produced at a req
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rotary plate 10b is applied to the contact surface of the
printing mediumm 8. This rotational load functions as a
shearing power effective in the conveying direction of the
recording medium 8.

In the case that the recording medium 8 is prepared in the

form of a band-shaped copying paper having plural sheets of

laminated one above another, positional offsetting is
unavoidably caused between the paper coming in contact
with the driving rollers 11 and the paper coming in contact
with the contact rollers 10a. As a result of the foregoing
positional offsetting, there arises a problem that the printed
positions on the respective papers laminated in that way are
slightly deviated away from each other.

In addition, as shown in FIG. 14, since a falded part or a
glueing part 8a on the band-shaped copying paper 8 collides
against the contact rollers 10a as the driving rollers 11 are
rotated, the rotational load to be applied to the band-shaped

copying paper 8 from the contact rollers 10a increases. Due
to the increased rotational load, there arises another problem
that slippage occurs between the driving rollers 11 and the
band-shaped copying paper 8, resulting in the driving torque
given by the driving rollers 11 failing to be transmitted to the
band-shaped copying paper 8. This leads to the result that the
printing apparatus is undesirably clogged with a part of the
band-shaped copying paper 8. In other words, the detecting
mechanism for detecting 2 malfunction of paper clogging
disadvantageously serves to induce a malfunction that the
printing apparatus is clogged with a fraction of paper.

| SUMMARY OF THE INVENTION
" The present invention has been made in consideration of

extending through the contact roilers 10a and the circular -

the aforementioned background and its object resides in

providing a printing apparatus capable of performing a
printing operation using a band-shaped copying paper
wherein there do not arise malfunctions that printed posi-
tions on plural sheets of papers laminated one above another
are deviated away from each other and the printing appara-
tus is clogged with a fraction of paper attributable to the
presence of folded parts or glueing parts on the band-shaped
copying paper but the malfunction of paper clogging can
exactly be detected with the printing apparatus.

To accomplish the above object, according to a first aspect
of the present invention, there is provided a printing appa-

ratus as defined in claim 1 of the claim clause, wherein the -

printing apparatus is characterized in that it comprises a
driving roller for conveying a printing medium, 2 driving
roller shaft for drivably supporting the driving roller, 2




FIG 42 is a fragnentary enl arged sectional view of a printing appartus
aonstructed according to a third enbodi - nent of the present inyention
This enbodinent is different fromthe second enbodi - nent of tHe EPEWMENT SHEE'I
i nvention only in respect of the technical concept that the paper dischasg
guides 119 in the preceding enbodi ment arg.renmoved fromthe prijptin 1998
appar at us, paper guide plates 125 and 126 are | ocated internediftég gl’zl \A%
roller 113 and pl at ghoWt: roflefichiatdbly sdppottddd oh Othk€driviRg rdofler
shaft, the follower roller being followably rotated by the
printing medium when it comes in contact with the printing
medium, and rotation detecting meaans for detecting the
rotation of the follower roller.

In addition, according to a secand aspect of the present
invention, there is provided a printing apparatus as defined
in claim 2 of the claim clause, wherein the printing apparatus
is characterized in that it comprises a pair of driving rollers
for conveying a printing medium, a pair of driving roller
shafts for drivably supporting the pair of driving rollers, a
fotlower roller rotatably supported on one of the pair of
driving roller shafts, the follower roller being followably
rotated by the printing medium when it comes in contact
with the printing medium, and rotation detecting means for
detecting the rotation of the follower roller.

" Additionally, according to a third aspect of the present
invention, there is provided a printing apparatus as defined:
in claim 3 of the claim clause, wherein the printing apparatus
is characterized in that it comprises a driving roller for
conveying a printing medium, a paper guide disposed oppo-
site to the driving roller in the spaced relationship relative to
the driving roller with a certain wide gap enough to aliow the
prinling medium prepared in the form of a band-shaped
copying paper to smoothly pass thercthrough, the paper
guide serving to allow the printing medium to be normally
biased toward the driving roller by utilizing the elasticity of
the printing medium, a driving roller shaft for drivably
supporting the driving roller, a follower roller rotatably

. supported on the driving roller shaft, the follower roller
being followably rotated by the printing medium when it
comes in contact with the printing medium, and rotation
detecting means for detecting the rotation of the follower
roller.

Further, accordmg to a fourth aspect of the present inven-
tion, there is provided a printing apparatus as defined in
claim 4 of the claim clause, wherein the printing apparatus
is characterized in that it comprises a driving roller for
conveying a printing medium, an auxiliary plate disposed on
the upsu'cmn side as seen in the opposite direction to the"
printing medium conveying direction from a contact posi-
tion where the printing medium comes in contact with the
driving roller while defining an acute angle between the
auxiliary plate and the printing medium, the auxiliary plate
serving to normally bias the printing medium toward the
driving roller, a driving roller shaft for drivably supporting
the driving roiler, a follower roller rotatably supported on the
driving roller shaft, the follower roller being followably
rotated by the printing medium when it comes in contact
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L‘r]t er Preldl ate p?per ggi de pLat es 125 and 126 and gui de plates 129 and 236~

\ auxiliary plate 127 is brought in a little pressure co ' T
driving roller 113 in order to prevent a print ipng medi um {L L’?‘f’ww @EE
floated up fromthe driving roller 113. A follower roller{100 is I
mounted on a driving roller shaft 114 in tHe~same manner &s edch W‘ﬁﬁ@j
af orenenti oned enbodi nents of the present
' with the driving medium, and rotation detecting mear}s for
detecting the rotation of the follower roller.

In conoection with the printing apparatus as defined in
any one of claims 1, 2, 3 and 4 of the claim clause, the
printing apparatus as defined in claim 5 of the claim clause
is characterized in that a malfunction of paper clogging is
detected by the rotation detecting means by comparing the
signal detected by the rotaion detecting means with the
driving signal outputted to a driving motor for conveying the
printing medium with the driving motor.

In addition, in connection with the printing apparatus as
defined in anyone of claimns 1, 2, 3 and 4 of the claim clause,
the printing apparatus as defined in claim 6 of the claim
clause is characterized in that the follower roller includes 2
detecting roller rotatably mounted on the driving roiler shaft
s0 as to be rotated when the driving roller comes in contact
with the printing medium and a magnet adapted to be rotated
together with the detecting roller and that the magnet is
prepared in the form of a ring-shaped magnet including a
plurality of maguet segments aiternately magnetized such
that adjacent segments exhibit different magoetic poles with
a radiaily extending boundary line as a boundary therebe-
tween.

Additionally, in connection with the printing apparatus as
defined in claim 6 of the claim clause, the printing apparatus
as defined in claim 7 of the claim clause is characterized in
that the rotation detecting means is constructed by a detector
having a Hall element employed therefor for detecting the

- variation of a2 maguetic field gencrated by the magnet.

Further, in connection with the printing apparatus as
defined in any one of claims 1, 2, 3 and 4 of the claim clause,
the printing apparatus as defined in claim 8 of the claim
clanse is characterized in that the detector is disposed at the
position located at the side of the magnet. :

Furthermore, in connection with the printing apparatus as
defined in any one of claims 1, 2, 3 and 4 of the claim clause,
the printing apparatus as defined in claim 9 of the claim
clause is characterized in that the follower roller includes a
sleeve rotatably fitted on the driving roller shaft and having
flange portions at the opposite ends thereof, a ring-shaped
magnet disposed between the flange portions of the siecve
and including a plurality of magnet segments alternately
magnetized such that adjacent magnmet segments exhibit
different magnetic poles with a radially extending boundary
line as a boundary therebetween and a detecting roller made
of a rubber and adapted to come in contact with the printing
medium, that the sleeve is press-fitted through the ring-
shaped magnet and the detecting roller between the flange
portions thereof, and that the sleeve, the magnet and the

e e
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-23- knvention. The auxi liary plate 127 is turnably arran e

a’fulcrum 127[err], and a contact portion 127[err] of the apl 'ﬂp(c&MEl\Hlﬁ

127 is brought in pressure contact with the driving rolle mle]

follower roller 100 by the resilient force of a resilient |nmgnber 998
8 i%zsg;ﬁ‘u) be

intensity of the resilient force of the resilient nmenber

low in order to - -5- :
detecting roller are integrated with each other to bgild an
integral structure by the pressure induced by the clasuic
the detecting roller made of a rubber so as to allow the
integral structure composed of the sleeve, the magnet and

the detecting roller to be rotated.

With the printing apparatus as defined in claim 1 of the
claim clause, the printing medium is conveyed by the
driving roller which is drivably supported by the driving
roller shaft. Since the follower roller is rotatably mouated on
the driving roller shaft, as the printing medium is conveyed
by rotationally driving the driving roller, the follower roller
is brought in contact with the prnting medium, causing the
follower roller to be followably rotated by the printing
medium. The rotation of the follower roller is detected by the
rotation detecting means.

Specifically, with the printing apparatus constructed in the
above-described manner, since the follower roller serving to
detect the conveyance of the printing medium is rotatably
mounted on the driving roller shaft, the coaveyancs of the
printing medium can be detected without any necessity for
disposing a plurality of contact rollers 10a as required by the
conventional printing apparatus (see FIG. 13 and FIG. 14)
wherein the contact rollers 10a are brought in contact with
a plane which is not positionally coincident with the surface
along which the printing medium comes in contact with the -
driving rollec : .

Accordingly, in the case that the printing medium is
prepared in the form of a band-shaped copying paper having
plural sheets of papers laminated one above another, there do
not arise malfunctions that printed positions on the papers
arc deviated away from each other and the printing appara-
s is clogged with a fraction of papers attributable to the
presence of the contact rollers 10a

With the printing apparatus as defined claim 2 of the claim
clause, the printing medium is conveyed by a pair of driving
rollers which are supported by a pair of driving roller shafts.
Since the follower roller is rotarably mounted on one of the
pair of drdving roller shafts, as the printing medium is
conveyed by the pair of driving rollers, the follower roller
comes in contact with the printing medium, causing the
follower rolfer to be followably rotated by the printing
medium. The rotation of the follower rolleris detected by the
rotation detecting means.

Specifically, also with the printing apparatus constructed
in the above-described manner, since the follower roller
serving to detect the conveyance of the printing paper is
rotarably mounted on one of the pair of driving roller shafts,
the conveyance of the printing medium caz be detected



. . -1
prevent mal functions of deviation of printed dots on the band- h&EBh‘\CEMENT SHEE
printing paper away from predeternined ones as well as int'erferenF of - the

n

contact portion 127[err] of the auxiliary plate 127 with fol de re 9 ajii 1998
gl uceing parts on the band-shaped printing paper from occurring
addition, the auxiliary plate 127 is arranged such that the ang] e defi ned
by the auxiliary plate 127 relative to the printing nedium 120 pn the
upstream side from t heithowt ant nesssity forl diporing a(p‘lurhl’iq afisomtaer y plate 127
as seen in the opposijoflefy 164 bt @équiRd! e the conventiogal printng appa- |
ratus (see FIG. 13 and FIG. 14) wherein the contact mllers
10a are brought in comtact with a plane which is not
positionally coincident with the surface along which the
printing medium comes in contact with the driving roller.
In addition, with the printing apparatus constructed in that
way, since the printing medium is conveyed by the pair of
driving rollers, the printing paper can very reliably be
conveyed also in the case that the printing medium is
prepared in the form of a band-shaped copying paper having
plural sheets of papers laminated one above another.
Accordingly, in the case that the printing medium is
prepared in the form of a band-shaped copying paper having
plural sheets of papers laminated one above another, there do
not arise malfunctions that priated positions on the papers
are deviated away from each other and the printing appara-
tus is clogged with a fraction of paper atributable to the
presence of the contact rollers 10a. _
In other words, with the printing apparatus constructed in
that way, since the follower roller serving to detect the
conveyance of the printing medium is rotatably mounted on
one of the driving roller shafts, it is possible 10 mount 2
driving roller on the driving roller shaft in place of the
contact rollers 10g employed for the conventional printing
medium, whcreby the printing medium can very reliably be
conveyed also in the case that it is prepared in the form of
a band-shaped copying paper having plural sheets of papers
laminated one above anather.

- With the printing apparatus as defined in claim 3 of the
= claim clause, since the printing medium is normally biased
toward the driving roller by the action of elasticity o the
printing medium itself in cooperation with the paper guide
disposed opposite t0 the driving roller, the printing medium
is reliably conveyed by the driving roller. In addition, since
the follower roller is rotatably mounted on the driving roller
shaft, as the printing medium is conveyed by the driving
roller, the follower roller comes in contact with the printing
medium, causing the follower roller to be followably rotated

by the printing medium. At this time, the rotation of the
follower roller is detected by the rotation detecting means.
Specifically, also with the printing apparatus constructed
in that way, since the follower roller serving to detect the
conveyance of the printing medium is rotatably mounted on
the driving roller shaft, the conveyance of the printing
medium can be detected without any necessity for disposing
a plurality of contact rollers 10g as required by the conven-
tional printing apparatus (see FIG. 13 and FIG. 14) wherein




printkng medi um conveyi ng direction becones an acute angle. Thus, there-
does not arise a malfunction that the contact portion 127[err] of fhe
auxiliary plate 127 interferes with folded parts and glu ﬁgﬁgm?m‘]%ﬂ
recordi ng nmedi um 120 when it pass by them Since the pap B e platses
125, 126, 129 and 130 are arranged before and behind the Hriving rol | ﬁ
113, it is assured that conveyance of theqprinting nediu 1202% %/
gui ded al ong the paper path. It should be noted that thelalxiliary plate

127 itself may serve as a | eaf
the contact rollers 18a come in contact with a pland which

is not positionally coincident with the surface along which
the printing medium comes in contact with the driving roller.

In addition, since the paper guide is disposed in the spaced
relationship relative to the driving roller while maintaining
a certain wide gap enough to allow the printing medium to
smoothly pass therethrough, the printing medium is reliably
conveyed also in the case that it is prepared in the form of
a band-shaped copying paper having plural sheets of papers
laminated one above another. At this time, there do not arise
malfunctions that printed positions on the plural papers are
deviated away from each other and the printing apparatus is
clogged with a fraction of paper.

. With the printing apparatus- as defined in claim 4 of the
claim clause, since the printing medium is normally biased
toward the driving roller by the auxiliary plate, it is likewise
reliably conveyed by the driving roller. In addition, since the
follower roller is rotatably mounted on the driving roller
shaft, as the printing medium is conveyed by the driving
roller, the follower roller comes in contact with the printing
medium, causing the fallower roller to be followably rotated
by the printing medium. At this time, the rotation of the
follower roller is detected by the rotation detecting means.

Specifically, also with the printing apparatus constructed
in the above-described manner, since the follower roller
serving to detect the conveyance of the printing medium is
rotatably mounted on the driving roller shaft, the convey-
ance of the printing medium can be detected without any
necessity for disposing a plurality of contact rollers 10a

. required by the conventional printing apparatus (see FIG. 13
~— and FIG. 14).

Since the auxiliary plate is arranged for the printing
medium coming in contact with the driving roller while
defining an acute angle on the upstream side as seen in the
opposite direction to the conveying direction of the printing
medium from the contact position where the pnnnng
medium comes in contact with the driving roller, the printing
medium is reliably conveyed without an occurrence of
interference with folded parts or glueing parts on the print-
ing medium. Thus, there do not arise malfunctions that
printed positions on the plural papers are deviated away
from each other and the printing apparatus is clogged with
a fraction of paper.

In connection with the printing apparatus as defined in
any one of claims 1, 2, 3 and 4 of the claim clause, with the
pnmmg apparatus as defined in claim § of the claim clause,
since a malfuncuon of paper clogging is detected by com-

s
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spring without any necessity for disposing the resilient neybgr—t28—orWTin
the resilient nenber 128 renoved fromthe printing apparatug. szltz n 1998
printing apparatus constructed in the above- described mann é F
printing nmedium 120 is nor- mally biased toward the dr|V|ng e TI3 Dy
the auxiliary plate 127 to cone in presshre contact with thgd same, the

printing medium 120 can r A el bh Meteclie thEn@T TV g ol [ er
B e

113. Since the foll 1> Oulpul t e driving motor for
conveying the printing medium, an occurrence af the mal-
function of paper clogging can reliably be detected with the
printing apparatus.

In addition, in connection wuh the printing apparatus as
defined in any one of claims 1,2, 3 and 4 of the claim clause,
with the printing apparatus as defined in claim 6 of the claim
clause, the follower roller includes a detecting roller rotat-
ably mounted on the driving roller shaft so as to be rotated
when the driving roller comes in contact with the printing
medium and a magnet adapted to be rotated together with the

~ detecting roller, and moreover, the magnet is prepared in the
form of a ring-shaped magpet including a plurality of
magnet segments alternately magnetized such that adjacent
magnet segments exhibit different maggetic poles with a
radially extending boundary line as a boundary therebe-
tween. Thus, the rotation of the follower roller, ie., the
conveyance . of the printing medium can be detected by
detecting the variation of the magnetic field.. G

Since the magnet is constructed in the nng-shaped con-
figuration as mentioned above, an intensity of contact power
required for mtating the follower roller when it comes in
contact with the priating medium is uniformrized, resulting
in smooth rotation of the follower roller bemg assured with
the printing apparatus.

' In connection with the printing apparatusasdeﬁnedm
claim 6 of the claim clause, with the printing apparatus as
defined iz claim 7 of the claim clause, since the rotation
detecting means is constructed by using a Hall element for

- -detecting the variation of a magnetic ficld generated by the

—magnet, the variation of the magnetic field can reliably be

detected with the printing apparams including the rotation
detecting means in that way.

In addition, in connection with the pnnl:mg apparatus as
defined in claim 7, with the printing apparatus as defined in
claim 8 of the ciaim clause, since the detector is disposed at
the position located at the side of the magaet, it is possibie
to effectively utilize the space located on the followcr roller
side in the printing apparatus.

Additionally, in connection with the printing apparams as
defined in any one of claims 1, 2,3 and 4 of the claim clause,
with the printing apparatus as defined in claim 9 of the claim
clause, the follower roller includes a sieeve rotatably fitted
onto the driving roiler shaft and having flange portions at the

. oppositc ends thereof, a ring-shaped maguet disposed
between the flange portions of the sieeve and including a
plurahty of magnet segments alternately magneuzed such



mounted on a driving roller shaft 114 in the sane manner as the first and
second enbodi nents of the present invention, as the printing[m i
conveyed by the driving roller 113, - the follower roller 100 i sﬁf‘*&tﬁmng“m
rotated while comng in contact with the printing nmedi um 120. this ti@
the rotation of the follower roller 100 is. getected by a rotdtijorp getjAdk 8
115. Also with the printing apparatus constructed accordi nglto he third
enbodi ment of the 'psg‘iﬁﬂt ﬂﬁ?ﬁf?%?‘%i‘ﬁo@“t#&qcm magneuc pdles -
with 2 radually extending boundary line as a boundaryj

therebetween and a detecting roller made of a rubber and'
adapted to come in contact with the printing medium, and
the sleeve is press-fitted through the ring-shaped maguet and
the detecting roller between the flange portions thereof. In
addicion, the sleeve, the ring-shaped magnet and the detect-
ing roller are integrated with each other to build an integral
structure by the pressure induced by the clasticity of the
detecting roller made of a rubber so as to allow the inte-
grated structure composed of the sleeve, the ring-shaped

magnet and the detecting roller to be rotated by the printing
medium. Thus, there does not arise a necessity for preparing

another member for integrating the foregoing three members
with each other. Conscquently, an assembling operation to
be performed for the follower roller can be simplified.

" BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a printing apparatus con-
structed according to a frst embodiment of the present
invention, particularly showing essential components con-
stituting the priating apparatus. '

FIG. 2 is a fragmentary illustrative view of the printing
apparatus as seen in [I arrow-marked direction in FIG. 1;

FIG. 3 is a fragmentary enlarged sectional view of the
printing apparatus taken along line II——II in FIG. 2;

FIG. 4 is an enlarged side view of a magnet for the
printing apparatus, particularly showing a magnetizing
structure employable for the printing apparatus;

- FIG. §is an enlarged froat view of another magnet for the
printing apparatus, particularly showing a magnetizing
structure employable for the printing apparatus

FIG. 6 is a flowchart applicable to the printing apparatus
constructed according to the first embodiment of the present
invention;

FIG. 7 is a timing chart employable for the printing
apparatus constructed according to the first embodiment of
the present invention;

FIG. 8 is another timing chart employable for the printing
apparatus constructed according to the first embodiment of
the preseat invention;

FIG. 9 is a sectional view of a printing apparatus con-
structed according to a second embodiment of the present
invention, particularly showing essential components con-
stituting the printing apparatus;

FIG. 10 is a flowchart applicable to the printing apparatus
constructed according to the second embadiment of the



follower roller 100 is rotatably mounted on the driving roHc straft é?
ofder to detect conveyance of the printing medium 120, the (REE‘&A(}EMEMT&H E
the printing nmedium 120 can be detected w thout any necess|ty—for—drsposi np
‘a plurality of contact rollers 10[err] as required by the Convery _jmqggg
printing apparatus (see FIG 13 and FIIOG 14) wherein

present invention;

FIG. 11 is a timing chart employable for the printing
apparatus constructed according to the second embodiment
of the present invention;

FIG. 12 is a fragmentary sectional view of a printing
apparatus constructed according to a third embodiment of
the present invention, pamcularly showing essential com-
ponents constituting the priating apparats;

FIG. 13 is a perspective view of a conventional printing
apparatus; and

FIG. 14 is a fragmentary enlarged illustrative view of the
conventional printing apparatus, pamcularly showing 2
problem arising with the conventional printing apparatus.

DESCRIPTION OF THE PREFERRED
o EMBODIMENTS

The present invention will now be dacnbed in dctail
hereinafter with reference to the accompanying drawings
which illustrate a preferred embodiments thereof.
<First Embodiment>

FIG. 1 is a sectional side view of a prianting apparatus
constructed according to a first embediment of the present
invention, particularly showing essential components con-
stituting the printing apparatus.

As shown in the drawing, the printing apparatus includes
a platen 101 and an impact dot type printing head 102
disposed at the position located opposite to the platen 101.
The printing head 102 and the platen 101 are arranged such

- -that a small gap is formed thercbetween so as to eaable a

“printing medium 120 to be conveyed through the foregoing

- gap. The printing medium 102 is typically exemplified by a

band-shaped paper. With the printing apparatus constructed

to the first embodiment of the present invention, 2 printing

operation is performed for a band-shaped copying paper

~ having plural sheets of papers laminated one above another,

and the foregomg gap is determined such that the band-
shaped copying paper can pass therethrough.

[ncxdentally. a printing position where each pnntmg
operation is performed with the printing apparatus is repre-
sented by reference character P in the drawing.

The printing head 102 is immovably mounted on 2
carriage 103 which in turn is supported by guide shafts 104
and 105 extending in parallel with each other. The guide
shafts 104 and 105 are supported by the opposite side frames
(not shown) of the printing apparatus.

A paper path (A) and a paper path (B) are arranzed

. upstream of the printing position P as seen in the opposite



REPLAGEMENT SHEET -24- the contact rollers 10[err] conme in contact with a

pl'ane which is not positionally coincident with the surf acrer o
recordi ng medi um comes in contact with the driving roller. ﬁ
auxiliary plate 127 is arranged at an acute angle relative

Entaé’ﬁnvawéfvf 'érie'ﬁ-

medi um 120 adapted to contact wt h t he. dﬂ_I-VI ng roller 113, a s?z' ”JAWQQQ@S
that the printing '

direction to thc direction of conveyance of the pridting
medium 120.

A first paper detector 106 is disposed on the paper path
(A) at the intermediate position located between the printing
position P and a first tractor 109. In addition, a second paper
detector 107 is disposed on the paper path (B) at the
intermediate position located between the printing position
P and a second tractor 110.

A paper guiding plate 108 is designed in such a manner
that the printing medium 120 can smoothly be conveyed
from the first tractor 109 ar the second tractor 110 unl it
reaches the printing position P.

Although only one or two opposing pair of driving rollers
are shown in FIG. 1 and FIG. 2 for the convenience of
fllustration, six opposing pairs of driving rollers, i.e., first
driving rollers 113 and second driving rollers 111 are prac-
ically arranged downstream of the priating posmon Ponthe
conveyance path for the printing mediom 120 in the sub-
stantially equally-spaced relationship in the vertical direc-
tion as seen in FIG. 1. However, for the purpose of simpli-
fication, description will be made below with respect to the
case that two pairs of driving rollers are arranged far the
printing apparatus.

The first driving rollers 113 are fixedly mounted on a first
driving roller shaft 114 which in tumn is supported by a platea
cover 118.

The second driving rollers 111 are fixedly mgureted on 2
second driving roller shaft 112 which is likewise supported

bx the platen cover 118.
tally, the first driving roller shaft 114 and the

_second driving roller shaft 112 may be supported by the

“opposite side frames o the printing apparatus.

The first driving roller shaft 114 and the second driving
shaft 112 are driven in synchronization with the platen 101,
the first tractor 109 and the second tractor 110 by a driving
motor (serving as a paper feeding motor) via a train of gears
(not shown) in order to convey the printing medium 120
further. A third paper detector 117 is disposed downstream
of the pcinting position P on the conveyance path for the
printing medium 120, ie., downstream of the positions
assumed by the first driving rollers 111 and the second
driving rollers 111.

FIG. 2is aﬁagmcntary enla.rged front view ofthcpnnnng
apparatus as seen in the II arrow-marked direction in FIG. 1,
and FIG. 3 is an enlarged sectional view of the printing
apparatus taken along line II—II in FIG. 2.

As shown in the drawings, the first driving rollers 113 and
the secoad driving rollers 111 are arranged in the opposing
relationship with the printing medium 120 held therebe-




medi um 120 is prepared in the formof a band-shaped copyin
plural sheets of papers |am nated one above another it car RE | .
conveyed w thout any occurrence of a mal function that the {co
127[err] of the auxiliar late 127 intesferes with fol de res or i n
par E S o]n t he recording rr)édgoum 120. In addition, these do ot iselmghg% ’
mal functions that printed positions on the plural sheets o fS—art-e
devi at ed away fr om tseech intheslampre state. f9llnwargoligrp04s disposedc| ogged with a
fracti on of paper. om the first driving roller shaft 114 at the intermedilte
' position located between both the first driving rollers 113.

The follower roller 100 is composed of a sleeve 123, a
ring-shaped magnet 121 and a detecting roller 122 molded
of a rubber or the like. The follower roller 100 is rotatably
supported on the first driving roller shaft 114, and displace-
ment of the follower roller 100 in the transverse direction is
restricted by stopper rings 124 disposed on the opposite
sides of the follower roller 100.

A circular disc-shaped flange portion 123a is disposed at -
the left-hand end of the sleeve 123, and another flange
portion 123¢ of the foregoing type is disposed at the right-
hand end of the same, and both the flange portions 123z and
123c are integrated with each other via four elongated elastic
members 1235 extending from the flange portion 123¢ in

. parallel with each other along the outer peripheral surface of
the first driving roller shaft 114. An inner diameter of the
sleeve 123 is dimeasioned to be slightly larger than an outer
diameter of the first driving roller shaft 114, and the slesve
123 is rotatably supported on the first driving roller shaft 114
so0 as to freely rotate relative to the first driving roller shaft
114, - '

An assembling operation is achieved for the follower
roller 100 in the following mamner. At the preliminary stage

. before the sleeve 123 is rotatably mounted on the first
driving roller shaft 114, the flange portion 123¢ is inserted
through the magnet 121 and the detecting roller 122 while it
is inwardly squeezed in the axial dircction by utilizing
elastic deformation of the elastic portions 1235, and subse-

" quently, it is press-fitted into the detecting roller 122 to be
integrated with the flange portion 123a by utilizing the
rubber elasticity of the detecting roller 122. With this
counstruction, the detecting roller 122 and the magnet 121
can be rotated in synchronization with each other (i.e., in the
integrated state) with the aid of both the flange portions 123a
and 123c.

A frictional coefficient appearing between the detecting
roller 122 and the printing medium 120 is determined to be
larger than that appearing between the sleeve 123 and the
first driving roller shaft 114. Thus, when the detecting roller
122 comes in contact with the printing medium 120, the
follower roller 100 is followably rotated by the printing
medium 120. , '

Since the follower roller 100 and the first driving rollers
113 are arranged in the coaxial relationship, both the roliers
100 and 113 come in contact with the printing medium 120
on a common plane. Therefore, in contrast with the conven-
tional printing apparatus, any shearing force is not generated




Also with the printing apparatus constructed according to the third
enbodi nent of the present invention, the advan- tageous effect S as
mentioned in the paragraphs (a), (b), (c), (d), (e), (f) and (g) "and

descri bed above with respect to the first enbodi nent -of theppresent
I nvention-are unchangeably obtainable. Al sol'hn the case tha BEWNEINJp
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e printng ‘medium 120 is prepared in th
form of a band-shaped copying paper having plural sheets o

papers laminated one above another. Thus, there does not
arise a malfunction that printed positions on the plural sheets
of papers arc deviated away from each other.

The ring-shaped magnet 21 is magnetized such that the

" magnetic field generated thereby varies along the outer
peripheral surface of the magnet 21. Specifically, as shown
in FIG. 4, a plurality of magnet segments are magnetized
such that adjacent magnet segments exhibit different mag-
netic poles with a radially extending boundary line as a
boundary therebetween, whereby a plurality of amnularly
arranged magnet segments are alternately magnetized to
alternately exhibits S-poles and N-poles. .

A rotation detector 115 having a Hall element employed
therefor is disposed at the position located opposite to the
outer peripheral surface of the magnet 121 magnetized in the
above-described manner. The rotation detector 115 is fixedly
secured to the platen cover 118 via a base plate 116 (see FIG.
1).

The rotation detector 115 serves to detect rotation of the
magnet 121 (i.e., rotation of the follower roller 100) as the
magnetic ficld generated in the vicinity of the outer periph-
eral surface of the magnet 121 varies.

In the case shown in FIG. 4, the rotation detector 115 is
disposed while orienting in the radial direction of the magnet
121. Alternatively, as shown in FIG. 5, it may be disposed
on the right-hand side of the magnet 121. Also in this case

. that the rotation detector 115 is disposed on the right-hand
side in that way, since a magnetic flux recirculatively
extends in the sideward direction in the same manager as the
case shown in FIG. 4, the rotatian of the magnet 121 can be
‘detected by the rotation sensor 115.

Since it is merely required that the rotarion detector 115
detects the rotation of the follower roller 100, an optical type
encoder may be employed in place of a combination of the
rotation detector 115 with the magnet 121.

Next, a2 mode of operation of the printing apparatus
constructed in the aforementioned manner will be described.
below with reference to a flowchart shown in FIG. 6.

In the beginning, the printing apparatus is held in the
standby state that it can start a printing operation in response
to a printing operation command signal.

(i) In Step STI1, the printing operation start command
signal is inputted into a controller (not shown) arranged for
the printing apparatus. After the printing apparatus starts its
printing operation, the program goes to Step ST2 or Step




apparatus is clogged with a fraction of paper attributable to the presence
of folded parts and glueing parts on the recording medium Consequently, a
mal functi on of paper clogging can exactly be detected. Al so aecosdi-ng-io

the third enbodi mrent of the present invention, since the thi rdHEppﬁ(l:EMENT SHEET
detector 117 enployed in the first enbodinent of the present fin

notrequired, the printing apparats nore sinply can be producgd 23 _;‘E{NJ@%
cost . ~ ST3 in which the controller determines via the first pap¢r

detector 106 or the second paper detectar 107 that a sheet ¢f
- recording paper is present. When the controller determings

in Step ST4 via the third paper detector 117 that a sheet of
recording paper is present, the program goes to Step STS in
which the controller is brought in a paper clogging detectmg
mode.

(ii) While the printing apparatus is held in the paper
clogging detecting mode, the program goes to Step ST6 in
which the controller determines by comparing the rotation
detecting signal outputted from the rotation seasor 115 with
the driving signal outputted to a paper feeding motor (not
shown) whether a maifunction of paper clogging occurs or
not. At this time, in the case that the controller determines
based on the deviation from a predetermined corresponding
relationship between the rotation detecting signal and the
-motor driving agnal that 2 malfunction of paper clogging
occurs with the printing apparatus, the program goes to Step
ST7 in which the pnnung apparatus stops its printing
operation, resulting in a printing operation failing to be
executed for 2 zext line, subsequently, the Program goes to
Step ST8 in which a paper clogging message is outputted
from the controller. On the contrary, in the case that the
controller determines based on the coincidence with the
predetermined corresponding relationship therebetween that
a malfunction of paper clogging does not occur with the
printing apparatus, the program goes to Step ST9 in which
the printing apparatus executes a printing operation. On
completion of the printing operation, the program returns to
Step ST1 in which the printing apparatus is held in the

- standby state until a next printing operation command signal
~is inputted into the controller.

(iii) In the case that the controller determines in Step ST2
or Step ST3 via the first paper detector 106 or the second
paper detector 107 that a sheet of printing paper is present

but it determines in Step ST4 via the third paper detector 117
that a sheet of printing paper is absence, the program goes

to Step ST10 in which the controller is brought in an initial
printing mode. While the foregoing state is maintained, a
user puts a recording medium 120, i.e., a sheet of recording
paper on the first tractor 109 or the second tractor 110, and
thereafter, he depresses a paper feeding button, causing the
printing medium 120 to be delivered to the predetermined
printing position P. At this time, the printing apparatus
assumes the state that the printing medium 122 does not
reach the detecting roiler 122 of the follower roller 100. The
operative state of the printing apparatus at this time is called
an initial printing mode (Step ST10).

While the initial printing mode is maintained in Str.p



VWi |l e-the present invention has been described above with respect to a few
pteferred enbodi nents thereof, it should of course be understood that the
present invention should not be limted only to these enbodi nents but
various change or nodification nmay be nade wi thout any departure fromthe

scope of the present invention. For exanplg _in each of the af
enbodi nents, the follower roller 100 nmay be di[i;gosed at .the.p

| ocat ed upstream o3THhea FAHASAQPSERAWT 1Y ACBEVE
g’ several liﬁqs but dugrgng the printing operation, the controller

does not detect a malfunction of paper clogging.

_ Thereafter, the program goes to Step ST11 in which the
controller is brought in a paper clogging detecting mode, and
subsequeatly, the controiler detects in Step ST12 whether a
malfunction of paper clogging occurs with the printing
apparatus or not. Specifically, the controller counts the
number of driving signals outputted to the paper feeding
motor for a period of time corresponding to the length of the
paper conveyance path extending from the first paper detec-
tor 106 or the second paper detector 107 to the third paper
detector 117. When it is found that the third paper detector
117 does not detect the printing medium 120 after comple-
tion of the initial printing mode, the controller determines
that a malfunction of paper clogging occurs with the printing
apparatus.

In the case that the controller determines in Step ST12 that
a malfunction of paper clogging occurs with the printing
apparatus, the program goes to Step ST13 in which the
printing apparatus stops its printing operation, resulting in
any printing operation failing to be.executed with the
printing apparatus, and subsequently, the program goes to
Step ST14 in which the controller cutputs a paper clogging
message. _ )

In the case that the controller determines in Step ST12 that
any malfunction of paper clogging does not occur with the
printing apparatus, the program goes to Step ST9 in which
a printing operation is executed in respoanse to a printing
operation command signal, and subsequently, on completion

- of the printing operation, the program returns to Step ST1in
which the printing apparatus is held in the standby state until
~ anext printing operation command signal is inputted into the

controller. :

(iv) In the case that the coatroller determines in Step ST2'
and Step ST3 via the first paper detector 106 and the second
paper detector 107 that a sheet of printing paper is absent,

the program goes to Step ST1S in which the coatroller
determines whether or not the terminal end of a sheet of
printing paper is detected by the first paper detector 106 or
the second paper detector 107 (provided that the controller
determines based on the result derived from the preceding
determination that a sheet of printing paper is preseat, it is
assumed that the controller determines that the terminal end
of a sheet of printing paper is detected by the first paper
detector 106 or the second paper detector 107).

In the case that the controller determines in Step ST1S that
the terminal end of a sheet of printing paper is detected by
the first paper detector 106 or the second paper detector 107,

or epent i oned
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same advant ageous effects as nentioned in each of the respective -

enbodi nents are obtai nabl e by adequately changing the tine when a detecting
operation for detecting a mal function of paper clogging. As will be

apparent fromthe above description, according to the present invention, in
the case that a band-shaped copyi ng pagelr6 having plural sHWeets of papers :

| ami nat ed one REPLA(;EMENT"SHEET

the controller is brought in a terminal end printing mode, | N 1938
causing a printing operation ta be executed in Step ST16and| | 2 2 JA
Step ST17 until a final line on the printing paper is printed} L—
with the printing apparatus. On completion of the printing
operation, the program goes to Step ST18 in which any’
printing operation is not exccuted with the printing appara-
tus, and subsequently, the program goes to Step ST19 in
which the controller outputs a paper abseacs message.

In the case that the controller determines in Step ST15 that
it is not brought in the terminal end printing mode, the
program goes to Step ST20 in which paper feeding is
executed by a quantity of several lines corresponding to 2
longer distance selected from the distance measured from
the first tractor 109 to the first paper detector 106 and the
distance measured from the second tractor 110 to the second
paper detector 107. On completion of the paper feeding, the
program goes to Step ST21 in which the controller deter-
mines that a sheet of printing paper is absent when the signal
outputted from the first paper detector 106 or the second
paper detector 107 does not vary, and subsequently, the
program goes to Step ST22 in which the controller outputs
a paper absence message.

When it is found in Step ST21 that the signal outputed
from the first paper detector 106 or the second paper detector
107 varies, the program returns to Step ST2.

FIG. 7 is a timing chart applicable to the printing appa-
ratus constructed according to the first embodiment of the
present invention wherein the printing apparatus is held in
the operative state that a malfunction of paper clogging does
not occur with the printing apparatus.

.. In response to a pulse signal, the paper feeding motor
designed in the form of a stepping motor is rotatonally
driven, causing the recording medium 102 to be delivered
from the first tractor 109 or the second tractor 110. When the
recording medium 120 reaches the first paper detector 106 or
the second paper detector 107, the signal outputted from the
first paper detector 109 or the second paper detector 110 is
changed from L 1o H. Thereafter, the recording medium 120
is delivered to the printing position P where a printin
operation is executed with the printing head 102. -

When the recording medium 120 passes by the follower
roller 100 after several lines are printed on the recording
medium 120, the signal outputted from the third detector 117
is changed from'L to H. _

The signal outputted from the rotation seasor 115 is kept
uastable until the recording medium 120 reaches the fol-
lower roller 100 (it should be added that a point of time whea
the recording medium 120 reaches the follower roller 100 is
represented by t1 in FIG. 7). As is apparent from the
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mal f uncti ons that recorded positions on the plural

is used as a recordi ng nmedium there do
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sheets of papers are

devi ated away from each other and the printing apparatus is clogged with a

fracti on of paper at
parts on the recordi

tributable to the presqnce of fol ded part
ng nedi um Consequently, a malfunction of

cl oggi ng can exactly be detect ed.

- signal is kept unstable until the printing medium 120 reach

flowchart shown in FIG. 6, however, there does not arise an
particular problem in spite of the fact that the foregoin
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the third detector 117 because it is not used for determining
the operative state of the printing apparatus. As lang as the
printing medium 120 is properly conveyed after the record-
ing medium 120 reaches the follawer roller 100, a seres of
regular signals are outpuned from the rotation detector 115
as regularly rotate the follower roller 100. It should be aoted
that the magnet 121 is magnetized such that a rotation
detection signal generated in the form of one pulse or more
is ourputted in response to a driving signal corresponding to
the fesding of the récording medium 120 by a quantity of
oge line.

FIG. 8 is another dming chart applicabie to the printing
apparatus constructed according to the first embodiment of
the present invention wherein the printing apparatus is held
in the operative state thar a malfunction of paper clogging
occurs with the printing apparatus.

This tming chart shows a series of times which are
located rightward of those shown in FIG. 7.

The paper feeding motor is rotationally driven in such a
manner that the printing medium 13 stepwise conveyed every
one line. :

in the shown case, the controller determines via the first
paper detector 106 or the second paper detector 107 the
operative state thac the printing medium 120 is present, and
moreover, determines via the third paper detector 117 the
operative state that the printing medium 120 is present.

At this time when it is found that rotation detecting signals
outputted from these paper detectors are not changed in spite
of the fact that the paper feeding mator is rotationally driven,
the controller determines based on the foregoing operative
state that 2 malfunction of paper clogging occurs with the
prnting apparatus. _

Specifically, while the printing apparatus is held in the
operative state that 2 malfunction of paper clogging does not
occurs with the printing apparatus, the recording medium
120 is conveyed by the first driving roller 113 and the second

. driving roiler 111, and the follower roller 100 is followabily

rotated by the printing medium 120. At this Gme, when there

arises a malfunction of paper clogging, slippage occurs

between the printing medium 120 and a combinaticn of the
first driving roller 113 and the second driving roller 111,
causing the conveyance of the recording medium 120 to be
stopped. This leads to the result that the rotation of the
follower roller 100 is stopped although the first driving roller
113 and the second driving roller 111 are still rotationally
drdven. In other words, when the coatroller detects based on
the signals outputted from the paper detectors that the
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rotation of the follower roller 100 is stopped in spite of the 22 JAN 1998
fact that the controller determines based on the driving
signal inputted into the driving motor and the signals out-
putted from the paper detectors that the printing medium 120
is present, the controller detects that 2 malfunction of paper
clogging occurs with the prinling apparaws. .

With the printing apparatus constructed according to the
first embodiment of the present invention in the above-
described manner, the following advantageous effects are
obtainable with the printing apparatus.

(a) Since the follower roller 108 for detecting the con-
veyance of the printing medium 120 is mounted on the
driving roller shaft 114, the conveyance of the printing

- medium 120 can be detected without any necessity for
disposing a plurality of contact rollers 10a as required by the
conventional printing apparatus (see FIG. 13 and FIG. 14)
wherein the contact rollers 10a come in contact with the
plane which is not positionally coincident with the surface
along which the printing medium comes in contact with the
driving rollers.

Consequently, in the case that the printing medium 120 is
prepared in the form of a band-shaped copying paper having
plural sheets of papers laminated one above another, there do
not arise malfunctions that printed positions on the plural
sheets of papers are deviated away from each other and the
printing apparatus is clogged with 2 fraction of paper.

(b) Since the printing medium 120 is conveyed by an
opposing pair of driving rollers 111 and 113, it can very
reliably be conveyed without any occurrence of a malfunc-
tion of paper clogging while reliably preveating the printed
- positions on the plural sheets of papers from being deviated

. away from each other.

(c) Since the controller detects whether the printing
apparatus is clogged with a fraction of the recording medium
120 or not by comparing the signal detected by the rotation
detector 115 with the driving signal outputted from the
controller for rotationally driving the paper fecding motor
(driving motor), it is possible to reliably detect a malfunction
th?t the printing apparatus is clogged with a fraction of the
printing medium 120.

(d) Since the follower roller 100 includes the detecting
roller 122 rotatbly mounted on the driving roller shaft 114 to
be rotated while coming in contact with the printing medium
120 and the magnet 121 adapted to be rotated together with
the detecting roller 122, and moreover, the magnet 121 is
magnetized such that adjacent magnet segments are mag-
netized to exhibit different magnetic poles with a radially
extending boundary line as a boundary therebetween. the
rotation of the follower roller 100, i.c., the conveyance of the




a foltower roller rotatably supported on said drivi ng roller shaft, said
follower roller being followably rotated by said printing nmedi um when it
conmes in contact with said printing nedium said follower roller including
a sleeve rotatably fitted onto said driving roller shaft and i i -
fl ange portions at the opposite ends {hereof, a ring-shaped rra;gﬁﬁﬁi‘é?gMENT SHEET
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of magnet segments el fellium 120 can be detected by detecting the 2 JAN
variation of the magnetic field generated by the magnet 121.

Since the magnet 121 is constructed in the ring-shaped
configuration, a magnitude of coatact power required for
rotating the follower roller 100 which comes in contact with
the printing medium 120 is uniformrized, resulting in
smooth rotation of the follower roller 100 being obtainablc.

(e) Since the rotation detecting means is constructed in the

- form of the detector 115 having a Hall element employed
therefor for detecting the variation of the magnetic field
generated by the magnet 121, the variation of the magnetic
field can reliably be detected by the rotation detecting
means.

(D) In the case that the rotation detector 115 is disposed on
one side of the magnet 121, i.e., on the side of the same at
the position lacated opposite to the magnet 121 as shown in -
FIG. 5, it is possible to effectively utilize the space located
on the side of the follower roller 100 in the printing
apparatus. '

(g) Since the follower roller 100 is rotatably mounted on
the driving roller shaft 114 such that the slesve 123, the
ruagnet 121 and the detecting roller 122 are rotated together
by the pressure derived from the elasticity of the detecting
roller .122 molded of a rubber, there does not arise a
necessity for disposing another member for integrating three
members, iec., the sleeve 123, the magnet 121 and the
dctecti.ng roller 122 with each other. Thus, an assembling
operation to be performed for the follower roller 100 can be
simplified. Especially, since an assembling operation to be
performed for the follower roller 100 can be achieved
fnerely by inserting the elastic portions 1235 axially extend-
ing from the flange portion 123¢ of the sieeve 123 through
the magnet 121 and the detecting roller 122 by utilizing the
ela.suc deformation of the elastic portion 1235 of the flange

- portion 123c, the foregoing assembling operation can simply
be performed.

As is apparent from the above description, with the
printng apparatus constructed according to the first embodi-
ment .of the present invention, 2 malfunction of paper
clogging can exactly be detected without any occurrence of
malfunctions that printed positions on the plural sheets of
papers are deviated away from each other and the printing
apparatus is clogged with a fraction of paper attributable to
the presence of folded portions and glueing portions on the
printing medium 120 also in the case that a band-shaped
copying paper is used as a printing medium to be printed,
because the follower roller 100 is rotatably supported to _ .
freely rotate relative to the first driving roller shaft 114, the . RS
rotation detecting means is disposed for the follower roller - '
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second driving ro llezgl 111 is arranged 4t the

position located apposite to the first driving roller 1137
<Second Embodimenc>

FIG. 9 is a sectional view of a printing apparatus con-
structed according to a second embodiment of the present
invention, particularly showing essential components con-
stituting the printing apparatus.

In practice, this embodiment is different from the first
embodiment of the present inveation only in respect of the
technical concept that the third paper detector 117 in the
preceding cmbodiment is removed from the printing appa-
ratus, and a plurality of paper discharging guides 119 are
arranged as seen in FIG. 9 (in FIG. 9 only one discharging
guide 119 is depicted).

A follower roller 100 is rotatably mounted on a driving

_roller shaft 114 like the first embodiment. The follower roller
100 and a driving roller 113 are arranged while facing to the
paper discharging guides 119. Each of the paper discharging
guides 119 is designed to exhibit such 2 smooth contour that
any shearing power effective in the conveying direction for

‘causing printed positions position on the plural sheets of

to deviated away from cach other is not generated
regardless of how a band-shaped copying paper comes in
contact with the paper discharging guides 119, and more-
over, cach paper discharging guide 119 does not interfere
with folded parts and glueing parts on the band-shaped

"copying paper. It should be added that a2 certain wide gap
enough to cnable the band-shaped copying paper, ic., a
printing medium 120 to smoothly pass therethrough is
formed between the paper discharging guides 119 and a

combination of the driviag roller 113 and the follower roller -

100.

The surface of each paper discharging guides 119 facing

to the driving rollers 113 are slightly beat so as to allow a
part of the driving roiler 113 to be received in the concavely
bent surface of the paper discharging guide 119. Thus, when
the conveyance of printing medium 120 is properly guided
by the paper discharging guides 119, the printing medium
120 comes in contact with the driving roller 113 while it is
squeezed toward the driving roller 113 by the bending
elasticity of itself, and thereafter, it is conveyed further by
the driving roller 113."

Since the follower rolier 100 is rotatably supported on the
driving roller shaft 114 in the same manner as the preceding
embodiment, as the printing medium 120 is conveyed by the
driving roller 113, the follower roller 100 comes in contact
with the printing medium 120 which in turn rotates the
follower roller 100. At this time, the rotation of the follower




an integral structure by the pressure induced by the el

. nol ded of a rubber so as to allow an as
~sai d rng-shaped magnet and said detecting roller
a rotation detector for detecting the rotation of said f

détecting roller

sl eeve,

sticityv of said
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A printing apparatus conprising: a pair of driving rolldgrg b

sai d

roller 100 is detected by a rotation detector L15.
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printing nedium a pair of driving roller 2hafts for drilv

Also with the printing apparatus constructed according to
the second embodiment of the present invention, since the
follower roller 100 is rotatably mounted on the driving roller
shaft 114 in order to detect the conveyance of the printing
medium 120, the conveyance of the printing medium 120
can reliably be detected without any necessity for disposing
a plurality of contact rollers 10a as required by the convec-
tional printing apparatus (scc FIG. 13 and FIG. 14) wherein
the contact rollers 10a come in contact with a plane which
is ot positionally coincident with the surface along which
the printing medium comes in contact with the driving roller.

In addition, since the paper discharging guides 119 are
arranged in the spaced relationship relative to the driving
roller 113 with a centain wide gap enough to allow the
printing medium 120 to smoothly pass therethrough, also in
the case that the printing medium 120 is prepared in the form
of a band-shaped copying paper having plural sheets of
papers laminated one above another, it can reliably be
conveyed without amy occurrence of malfunctions that
recorded positions on the plural sheets of papers are slightly
deviated away from each other and the printing apparaws is
clogged with a fraction of papec.

FIG. 10 is a flowchart which shows a series of steps to be
practiced by the priating apparatus constructed according to
the second embodiment of the present invention.

This flowchart is different from the flowchart shown in
FIG. 6 employable for the printing apparatus constructed
according to the first embodiment of the present invention
only in respect of the technical concent that determination to

"be made by the third paper detector 117 (corresponding to

Step ST4 in FIG. 6) is removed from the printing apparatus
but determination to be made whether the controller is
brought in an initial printing made or ot (corresponding to

- Step ST30 in FIG. 10) is added to the flowchart in order to

determine by comparing the driving signal outputted to 2
paper feeding motor with the rotation detecting signal out-
putted from a rotation detector whether or not 2 malfunction
of paper clogging is detected on completion of the initial
printing mode (corresponding to Step ST12'in FIG. 10). The

initial printing mode determination is made by depressinga

paper feeding button with a user’s finger.

Detection of the malfunction of paper clogging in Step
ST12' starts when a user depresses the paper feeding button.
Wkhen the rotation of the follower roller 100 is not detected
by the rotation detector 115 after the initial printing mode is
completed by counting the number of paper feeding motor
driving signals outputted from the coatroller for a period of
time that elapses from the time when the foremost end of the



pair of driving rollers; a follower roller rotatably supported on one of
said pair of driving roller shafts, said follower roller being follow ably

rotated when it comes in contact with said printing nmedi um by

.l

medi um said follower roller including a sleeve rotatably fit

of said pair of driving roller shafts and 42ncl udi ng fl ange pdrtfoms—at—the
opposite ends thereof a ring- shaped nagnet di sposed between |sdi (? QI 9&&91993

portions

printing medium 120 reaches the first paper detector 106 o
the second paper detector 107 dll the time when it reache
the follower roller 100, the controller determines that

BEPLAGEMENT: SHEET

malfunction of paper clogging occurs with the printing
apparatus.

FIG. 11 is a timing chart applicable to the printing
apparatus constructed according to the second embodiment
of the present invention.

This timing chart is substantially identical with the timing
chart shown in FIG. 7 applicable to the printing appararus
constructed according to the first embodiment of the present
inveation with the exception that on completion of the initial

printing mode, a2 malfunction of paper clogging is detected

by using the rotation detecting signal outputted from the
follower roller 100 operatively associated with the rotation
detector 115 in place of the third paper detector 107 employ-
able for practicing the preceding embodiment.

Also with the printing apparatus constructed according to
the second embodiment of the present invention, the advan-
tageous effects described above in the paragraphs (a), (b),
(). (d), (e), (f) and (g) with respect to the first embodiment
of the present invention are unchangeably obtainable. In
case that a band-shaped copying paper is used as a recording
medium, a malfunction of paper clogging can cxactly be
detected not only without positional deviation of recorded
positions on plural sheets of papers away from each other
but also withont any occurrence of 2 malfunction of paper
clogging attributable to folded parts and glueing parts on the
recording medium. ‘

According to the second embodiment of the present
invention, since the third paper detector 117 is not req
the printing apparatus can be produced at a reduced cost.
<Third Embodimeat> '

FIG. 12 is a fragmentary enlarged sectional view of a
printing apparatus constructed according to a third embodi-
ment of the present inveation.

This embodiment is different from the second embodi-

ment of the present invention only in respect of the technical

concept that the paper discharge guides 119 in the preceding
embodiment are removed from the printing apparatus, paper
guide plates 125 and 126 are located intermediate dnvm.g
roller 113 and platen 101. Similarly, driving roller 113 is
intermediate paper guide plates 125 and 126 and guide
plales129and130.Ananxili_atyplatc127isbmughtma
little pressure contact with the driving roller 113 in order to
prevent a printing medium 120 from being floated up from
the driving roller 113. A follower roller 100 is rotatably
mounted on a driving roller shaft 114 in the same manner as

each of the aforementioned embodiments of the present




of ,said sleeve and including a plurality of magnet segments alternately
magneti zed such that adjacent magnet segnents exhibit different nmagnetic
poles with a radially extending boundary |line as a boundary ther- ebetween
and a detecting roller nade of a rubber and -27-
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invention. '

The auxiliary plate 127 is tumably arranged 0 wm aboft { 2 2 JAN 1998
a fulcrum 1275, and a contact portion 127¢ of the auxili
plate 127 is brought in pressure contact with the driving

rolier 113 and the follower roller 100 by the resilient force
of a resilient member 128. An intensity of the restlient force
of the resilient member 128 is set to be low in order to
prevent malfunctions of deviation of printed dots on the
band-shaped printing paper away from predetermined ones
as well as interference of the contact portion 127g of the
auxiliary plate 127 with folded parts and glueing parts on the
band-shaped printing paper from occurring. [n addition, the
auxiliary plate 127 is arranged such that the angle defined by
the auxiliary plate 127 relative to the printing medium 120
on the upstream side from the contact portion 127z of the
auxiliary plate 127 as seen in the opposite direction to the
ptinting medium conveying direction becomes an acute
angle. Thus, there does not arise a malfunction that the
contact portion 127z of the auxiliary plate 127 interferes
with folded parts and glueing parts on the recording medium
120 when it pass by them. Since the paper guide plates 125,
126, 129 and 130 are arranged before and behind the driving
roller 113, it is assured that conveyance of the printing
medium 120 is exactly guided along the paper path. It shouid .
be noted that the auxiliary plaxe: 127 itself may serve as aleaf
spring without any necessity for disposing the resilient
member 128 or with the resilient member 128 removed from
the printing apparatus.

With the printing apparatus constructed in the above-
described manner, since the printing medium 120 is nor-

- mally biased toward the driving roller 113 by the anxiliary
plate 127 to come in pressure contact with the same, the
printing medium 120 can reliably be conveyed further by the
-driving roller 113. Since the follower roller 100 is rotatably
mounted on a driving roller shaft 114 in the same manmer as
the first and second embodiments of the present invention,
as the printing medium 120 is conveyed by the driving roller
113, the follower roller 100 is followably rotated while
coming in contact with the printing medium 120. At this
time, the rotation of the follower roller 100 is detected by a
rotation detector 115.

Also with the printing apparatus constructed according to
the third embodiment of the present invention, since the
follower roller 100 is rotatably mounted on the driving roller
shaft 114 in order to detect conveyance of the printing
medium 120, the conveyance of the printing medium 120
can be detected without any necessity for disposing a
plurality of contact rollers 10a as required by the conven-
tional printing apparatus (see FIG. 13 and FIG. 14) wherein



adapted to come in contact with said printing nmedium that said sleeve is
press-fitted through said ring-shaped magnet and said detect.lng.roller
b_etvveeﬂ saldd flange portions thereof, and that said sleeve,
ring-shaped magnet and said detecting roller are integrated W

to build an integral sructure by the prassure i nduced by the ﬂéPLﬂ@EMEﬂTQﬂIEET
said detecting roller nolded of a rubber so as to allow an a
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roller.
Since the auxiliary plate 127 is arranged at an acute angle
relative to the printing medium 120 adapted to contact with

the driving roller 113, also in the case that the printing
medium 120 is prepared in the form of 2 band-shaped

copying paper having plural sheets of papers laminated one
above another, it can reliably be conveyed without any
occurrence of a malfunction that the contact portion 1272 of
the auxiliary plate 127 interferes with folded parts or glueing
parts on the recording medium 120. In addition, there do not
arise malfunctions that printed positions on the plural sheets
of papers are deviated away from each other and the printing
apparatus is clogged with a fraction of paper.

Also with the printing apparatus constructed according to
the third embodiment of the present invention, the advan-
tageous effects as mentioned in the paragraphs (a), (b), (c),

(d), (e), (E) and (g) and described above with respect to the

first embodiment of the present inveation are unchangeably
obtainable. Also in the case that a band-shaped copying
paper is used as a recording medium, there do not arise
malfunctions that printed positions on the plural sheets of
papers are deviated away from each other and the prnting
apparatus is clogged with a fraction of paper attributable to
the presence of folded parts and glueing parts on the
recording medium. Consequently, 2 malfunction of paper
clogging can exactly be detected.

Also according to the third embodiment of the present
invention, since the third paper detector 117 empioyed in the
first embodiment of the present invention is not required, the

* printing apparatus more simply can be produced at a reduced

cost.

While the present invention has been described above
with respect to a few preferred embodiments thereof, it
should of course be understood that the present invention
should not be limited only to these embodiments but various
change or modification may be made without any departure
from the scope of the present invention.

For example, in each of the aforementioned cmbodiments,
the follower roller 100 may be disposed at the position
located upstream of the printing position P. In this case, the

same advantageous effects as mentioned in cach of the

respective embodiments are obtainable by adequately
changing the time when a detecting operation for detecting
a malfunction of paper clogging. '

As will be apparent from the abave description, according
to the present invention, in the case that a band-shaped
copying paper having plural sheets of papers laminated one




rotated and a rotation detector for detecting the rotation of said foll ower
roller. 3. A printing apparatus characterized in that said printing
apparatus conprises: a first driving roller and a second driving roller for
conveying a printing nedium a paper guide di sposed opposite to said
driving roller in the spaced relationship relative to said driving roller

- 25 -~

above another is used as a recording medium, there do not
arise malfunctions that recorded positions on the plural
sheets of papers are deviated away from each other and the
printing apparatus is clogged with a fraction of paper
attributable to the presence of folded parts and glueing parts
on the recording medium. Consequently, a malfunction of
paper clogging can exactly be detected. ' :
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with'a certain wide gap enough to allow said printing nediumprepared in .
the formof a band-shaped copying paper to snoothly pass therethrough, said
paper guide serving to allow said printing nediumto be nor '
toward said driving roller by utilizing the elas- ticity of 'SBEBLAGEMENTHSHEET
medium a driving roller shaft for drivably supporting said |f i f-st—efre—Sai-¢
second driving rollers, a follower roller disposed internedijatje |
driving | - 26 - | 73 9a 1938
what is claimed is:
1. A printing apparats comprising:

a driviag roller for conveying a priating medium;

a driving roller shaft for drivably supporting said driving
roller;

a follower roller rotatably supported on said driving roller
shaft, said follower roller being followably rotated by
said printing medium when it comes in contact with
said printing medium;

said follower roller including a sleeve rotatably fitted onto
said driving roller shaft and including flange portions at
‘the opposite ends thereof, a ring-shaped magnet dis-

- posed between said flange pordons of said sleeve and
including a plurality of magnet segments altemately
magnetized such that adjacent magnet segments exhibit
different magnetic poles with a radially extending
boundary line as a boundary therebetween and a detect- -
ing roller made of a rubber and adapted to come in
contact with said printing medium, that said sleeve is
press-fitted through said ring-shaped magnet and said
detecting roller between said flange portions thereof,
and that said sleeve, said ring-shaped magnet and said
detecting roller are integrated with each other to build
an integral structure by the pressure induced by the -
elasticity of said detecting roller molded of a rubberso
-as to allow an assembly of said sleeve, said ring-shaped
magnet and said detecting roller to be rotated; and

2 rotation detector for detecting the rotation of said
follower roller :

2. A printing apparatus comprising:

a pair of driving rollers for conveying a printing medium;

a pair of driving roller shafts for drivably supporting said
pair of driving rollers;

a follower roller rotatably supported on ane of said pair of
driving roller shafts, said follower roller being follow-
ably rotated when it comes in contact with said printing
medium by said printing medium;

said follower roller including a sieeve rotatably fitted onto
one of said pair of driving roller shafts and including

- flange portions at the opposite ends thereof. a ring-
shaped magnet disposed between said flange portions
of said sieeve and including a plurality of magnet
scgments alternatcly magnetized such that adjacent
magnet segments exhibit different magnetic poles with

a radially extending boundary line as a boundary ther-
ebetween and a detecting roller made of a rubber and

* ¢ L M S *




roIIer and said second driving roller and rotatably supported on said
driving roller shaft, said follower roller being followably rotated by said
printing nmediumwhen it comes in contact with said printing %I "
rotation detector for detecting the rotation of said follower g

printing apparatus characterized in that said printing a firgt [dri
roller and a second driving roller for - 27 - 22 JAN 1998

adapted to come in contact with said printing mediu
that said sleeve is press-fitted through said ring-shaped™
magnet and said detecting roller between said flange
portions thereof, and that said sleeve, said ring-shaped
magnet and said detecting roller are integrated with
each other to build an integral structure by the pressure
induced by the elasticity of said detecting roller molded

~ of a rubber so as to allow an assembly of said sleeve,
said ring-shaped magnet and said detecting rofler to be

rotated; and
a rotation detector for detecting the rotation of saxd
follower roller.
3. A printing apparatus charactenzed in that said printing
apparatus comprises:
a first driving roller and a second driving roller for
conveying a printing medium, :

a paper guide disposed opposite to said driving roller in
the spaced relationship relative to said driving roller
with a certain wide gap enough to allow said printing
medium prepared in the form of a band-shaped copyiog
paper to smaoothly pass therethrough, said paper guide
serving to allow said printing medium to be ndrmafly
biased toward said driving roller by utilizing the elas-
ticity of said printing medium,

a driving roller shaft for drivably supporting said first and
said second driving rollers,

a follower roller disposed intermediate said first driving
roller and said second driving roller and rotatably
supported on said driving roller shaft, said follower
raller being followably rotated by said printing medium
when it comes in contact with said printing medium,

and . .
a rotation detector for detecting the rotation of said
follower roller
4. A printing apparatus characterized in that said priating
apparatus comprises:
a first dnvxng roller and a second driving roller for
conveying a printing medium,

an auxiliary plate for biasing said printing medmm toward
said first and second driving rollers, said auxiliary plate
and said printing medium defining an acute angle whea
said printing medium comes in comtact with said aux-
iliary plate,

a driving roller shaft for drivably supporting said first
driving roller and said second driving roller,

a follower roller disposed intermediate said first and
seconad driving rollers and rotatably supported on said

AR O O




co_n\/eyi ng a printing nmedium an auxiliary plate for biasi .3' Ser-gpti-nilng
medi umtoward said first and second driving rollers, said| REPLACEMEND! SHEET
and said printing nmediumdefining an acute angle when sajd R i ]

cones in contact with said aux- iliary plate. a driving rpl|es osh
1dé(§|ﬁ*éégy

drivably supporting said first driving roller and said seco
roller, a follower roller disposed intermediz'hte said firsk e

driving roller shaft, said follower roller being HGHBW-
ably rotated by said printing medium when it comes in
contact with said printing medium, and

a ratation detector for detecting the rotation of said

follower roller.

S. The printing apparatus as claimed in claims 3 or 4,
characterized in that 2 malfunction of paper clogging is
detected by comparing the signal detected by said rotation
detector with the driving signal outputted to a driving motor
for conveying said printing medium with said driving motor.

6. The printing apparatus as claimed in claims 3 or 4,
characterized in that said follower roller includes a detecting
roller rotatably mounted on said driving roller shaft so as to
be rotated when said detecting roller comes in contact with
said printing medium and a magnet adapted to be rotated
together with said detecting roller and that said magnet is
prepared in the form of a ring-shaped magnet including a
plurality of magmet segments alternately magnetized such
that adjacent magnet segments exhibit different magnetic
poles with a radially extending boundary line as a boundary
therebetween.

7. The printing apparatus as claimed in claim 6, charac-
tetized in that said rotation detector is constructed by a
detector having a Hall element employed therefor for detect-
ing the variation of a magnetic field generated by said
magnet.

8. The printing apparatus as claimed in claim 7, charac-
terized in that said detector is disposed at the position
located opposite to the side surface of said magnet.

9. The printing apparatus as claimed in claims 3 or 4,
characterized in that said follower roller includes a sleesve
rotatably fitted onto said driving roller shaft and including

- flange portions at the opposite ends thereof, a ring-shaped
magnet disposed between said flange portions of said sieeve
and including a plurality of magnet segments alternately
magnetized such that adjacent magnet segments exhibit
different magnetic poles with a radiaily exteading boundary
line as a boundary therebetween and a detecting roller made
of a rubber and adapted to come in contact with said printing
medium, that said sleeve is press-fitted through said ring-
shaped magnet and said detecting roller between said flange -
portions thereof, and that said sleeve, said ring-shaped
magnet and said detecting roller arc integrated with cach .
ather to build an integral structure by the pressnre induced _
by the elasticity of said detecting roller moded of 2 rubber
30 as to allow an assembly of said slecve, said ring-shaped
magnet and said detecting roller to be rotated.

* c L M S *




second driving rollers and rotatably supported on said REPLACEMENT SHEET
-28- .driving roller shaft, said follower roller being follow ably rotated

and
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by said printing nediumwhen. it conmes in contact with said printing nmedium
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a rotation detector for detecting the rotation of said follower roller. 5.
The ‘printing apparatus as clainmed in clains 3 or 4, characterized in that a
mal functi on of paper clogging is detected by conparing the signal detected
by said rotation detector with the driving signal outputted to a driving
notor for conveying said printing nediumw th said dri ving_motor~—6—Jhe

printing apparatus as clainmed in clatps 3 or 4, charact:rlERkﬁQﬁMENﬂéSHEEﬂc
follower roller includes a detecting
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roll et rotatably nounted on said driving roller shaft so as to be rotated
when said detecting roller cones in contact with said printing nediumand a
magnet adapted to be rotated together with said detecting roller and that
said nmagnet .is prepared in the formof a ring-shaped magnet including a
plurality of magnet segnents ‘alternately magneti zed such that adjacent

magnet segnments exhibit different magnetic poles with T [ XL eTTo:
boundary I'ine as a boundary therebetween. éﬁ‘q-A%kMéNT SHEET
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7. The printing apparatus as claimed in claim§é, charac-

said rotation detector is constructed by a detector hav rﬂﬁP&AGEMEN'EIW

enpl oyed therefor for detect- ing the variation of a mapn
generated by said magnet. 8. The printing apparatus as
charac- terized in that said detector is disposed at th
opposite to the side surface of said-magnetg 9. The pri
claimed in clains 3 or 4.
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characterized in that said follower roller includes a sleeve rotatably

Fitted onto said driving roller shaft and including flange portions at the

opposite ends thereof, a ring-shaped magnet di sposed betweéen said fl ange
portions of said sleeve and including a plurality of nmagnet segnments
alternately nagnetized such that adjacent magnet segnEnts exhibit different

magnetic poles with a radially extending boundary |ine
t her ebetween and a detecting roller nadescf a rubber an
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nedfunl that said sleeve is press-fitted through said ring- shaped magnet
~and said detecting roller between said flange portions thereof, and that

" said sleeve, said ring-shaped nmagnet and said detecting rjot
integrated with each other to build an integral

i nduced by the elasticity of said detecting roller nolded
to all ow an assenbly of said sleeve,

detecting roller to be rotated.
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NUNBER OF HOTOR ORIVING SIGNALS
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ABSTRACT
PRINTING APPARATUS

A follower roller 100 adapted to be rotated while coming in
contact with a recording medium 120 is rotatably mounted
on a driving roller shaft 114 of a driving roller 113, i.e., one
of an opposing pair of driving rollers 111 and 113, and a
* rotation detector 115 for detecting the rotatioa of the fol-
lower roller 100 is disposed in the vicinity of the driving
roller 113. A controller detects a malfunction of paper
clogging by comparing the detection signal outputted from
- the rotation detector 115 with the driving signal outputted
-from the controller for rotationally driving a paper feeding
motor. The follower roller 100 includes a ring-shaped mag-
net 121 including a plurality of magnet segments which are
alternately magnetized in such a manaer that adjacent mag-
net segments exhibit different magnetic poles with a radially
extending boundary line as a boundary therebetween.

=

FIG. 2
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