if82142 1 "DETECTOR FOR DETECTI NG THE PASSAGE OF FI RST AND SECOND MATERI AL
THROUGH RESPECTI VE GUIDE PATHS' This invention relates to a detector for
detecting the passage of first and second material through respective guide

pat hs and, although the invention is not so restricted,

|t,reéatg-
particularly to a:5 det ect or of a printer prOV|ded W th LMo;paﬂLi for
guiding record material such as paper (thereinafter referred to sinply as
paper) to a position between a printer head and a platen of the printer. A

printer is known having two guide paths for guiding 10
posi t'fon bet ween , [

pri nted™t her eon. SEC
the respective g

the paper to a

anEer so as to be

h were provided in
ed by

phot o-sensors or mcro smntches 15 Cbnsequently, because two
detectors had to be provided in the respective guide paths, the
construction was CONPiHiGat@rbntdSseehhteses 4 WRHULBSOFR, gafligiice the
manuf acturing cost was high. Accordingly, it is an object of the present

i nvention 20 theOpgisaye (FF @ifdtNghe RebRT mateiilCHLJougrapabl e of
detecting the presence or absence of the paper in either guide path.
Accor di ng t her ef aregpéativhegypidespathsi adsnal though heeinvenpigyiided a det ect or

conprising first and second gui de paths for respectively guiding first and
second materi al not so restricted, it relates more particularly to a

.5 detector of a printer provided with two paths for guiding

\‘) record material such as paper (hereinafter referred to

simply as paper) to a position between a printer head and a

platen of the printer.

A printer is known having two guide paths for guiding

10 the paper to a position between a printer head and a platen

of the printer so as to be printed thereon. The printer

had two paper Getectors which were provided in the respective

guide paths, these detectors being constituted by photo-sensors

or micrc switches.

15 Consequently, because two detectors had to be provided

in the respective guide paths, the construction was complicated,

assembly was troublesome, and hence the manufacturing cost

was high.

Accordingly, it is an object of the present invention

20 to provide a single detector which is capable of detecting

the presence or absence of the paper in either guide path.

According therefore to the present invention, there

is provided a detector comprising first and second guide

paths for respectively guiding first and second material



2 therethrough; a reflection type photo-sensor arranged to receive |ight

refl ected by the
gui de path; a dis
within the second
on novenent of th
refl ector which,
is noved from an
reflect |ight ont
so reflect light.

first material when the latter is passed through the first
pl aceabl e menber at |east a part of which is disposed 5
gui de path so that the displaceable nenber is displaced
e second materi al thrgugh t he second guide path; and a

as a result of the diSplacenentof the displaceable nenber,
i noperative position in which it does not 10

o the photo-sensor to an operative position where it does
The reflector may forman integral .part of the ya

di spl aceabl e menbtherephequghab? fef?‘ﬁﬁﬁéf?értyﬂeh@’?té‘f‘FW6ra¥’@Pﬁ%d at | east -{aft

of a reflector nmenber which is

menber and i s nov
provided with a
first materi al
pat h and arranged
its operative pos
el enent @franged
the reflector
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member is displaced on movement of the second material

through the second guide path; and a reflector which,

as a result of the displacementof the displaceab;é member, CJd

is moved from an inoperative position in_which it does not
reflect light onto the photo-sensor to an operative
position where it does so reflect lightf

Tﬁé reflector may form an integral part of the
displaceable member. Preferably, however, the reflector
forms at least part of a reflector member which is
separate from the displaceable mgmbe: and is movable by the
latter.

The photo-sensor is preferably provided with a
light-emitting element arranged to direct light onto the
first material when the latter is passed through the first
guide path and arranged to direct light onto the reflector
when the latter is in its operative position, the
photo-sensor also having a light-recgiving element
arranged to receive lightreflected from the first material

or from the reflector.

»



3Inits preferred form the detector conprises a reflection type

phot o-sensor having a light-emtting element for emtting |ight towards
paper which has been inserted into one guide path and a |ight-receiving
el enent 5 for receiving reflected light fromsaid paper, a
detecting |l ever which is displaced by paper when the latter is inserted
into the other guide path, and a reflecting plate which is displaced to a
position where it covers the front of the photo-sensor in response to the
10 . di splacenment of the detecting |ever. Consequently, the

phot 6=sensor faces onerguitdepasehr&d fBsn} Andeidetriheblissiskhes paper is
insert+€d into this particular guide path or not, and when the paper is

inserted into the pifectfin dgpPahbro-ishassehhenid 801 fhateniteimpsi tioned in
front of the 15 phot o- sensor owi ng to the displacenment of the
detecting | ever. Aslementsfigirt emititénd ilghht conwands apen whecliphat deaansor i s
reflected by the reflecting plate, and through the receipt by the

phot 0- sensor of t héngelybed riatd emeeduideghbath asd pr ddgnceeceivdibgceiceent t he
paper in the other guide path is 20 ~ detected. The invention al so
conpri ses5a pri nt efoRprecsiring iafheetedel tahttofrums sadd pRpexhaabove.
Preferably, each of the first and second gui de paths guides the respective
material to a posi¥9SAtHRE WRYSF ¥hifh dectispdacrdb Pyt paPep Yisnethedgtosy

a platen thereof. , .
P is inserted into the other guide path, and a reflecting

; plate which is displaced to a position where it covers
N~ the front of the photo-sensor in response te the
10 displacement of the detecting lever. Consequently, the
photo—sensor'faces one guide path so as to detect whether
the paper is inserted into this particular guide path or
not, and when the paper is inserted into the other guide path,
the reflecting plate is positioned in fronf of the

15 photo-sensor owing to the displacement of the detecting

lever. As a result, the light coming from the photo-sensor

is reflected by the reflecting plate, and through the receipt
by the photo-sensor of the thus reflected light the
presence or absence of the paper in the other guide path is
20 detected.
The invention also comprises a printer provided with
a detector as set forth above. Preferably, each of the
first and second guide paths guides the respective material

to a position between a printer head of the printer and

25 a platen thereof.



4 The invention is illustrated, nerely by way of exanple, in the
acconpanyi ng drawi ngs, in which:- Figure 1 is a sectional view of a printer
provided with a detector according to the present invention, 5

Figure 1 illustrating the positions of
in use,
detecting | ever,

4

Figure 2 is a plan view of a part of the detector show ng a

etc. with areflecting plate omtted, 10

the parts when a first guide path is

Figure 3 is a front view of a part of the detector show ng the relationship
between the reflecting plate and the detecting lever, Figure 4 is a

| eft-hand side view of THhdnYeRyignt indlpsiretednaetsly by way of

a sectional

directions 20

as %‘egn i Free

as used in the descrlppon b | .ow, arc;iIf 0 ,be. undgrsto d to refe
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the present Tnventin fiddonet becsleacri Nedplidlo Ll Sh0gS MO the

acconpanyi ng draw ngs.
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erring ure Ween

first guide path is in use,

Figure 2 is a plan view of.a p;;t of the deteétor
showing a detecting lever, etc. with a reflecting
plate omitted,

Figure 3 is a f:ont view of a part of the de;ector
showing the relationship betwegn the reflecting
plate and the detecting lever,

Figure 4 is a left-hand side view of the reflecting
plate, and

Figure 5 is a sectional view similar to Figure 1
but illustrating the positions of the parts when a second
guide path is in use.

Terms such as "left" and “fight“, as used in the
description below, are to be understood to ¥efer to directions
as seen in the accompanying drawings.

An embodiment of the present invention will now
be described with reference to the éccompanying
drawings. |

Referring to Figure 1, betwéeﬁ the.side faces of a

frame 1 of a pfinter there is mounted a guide shaft 2, on which

e side faces of a

strame 1 Qigge Af iﬂnﬁeréﬁ%e%hespamuiurfsd of €Y f&riNdhln 2 ON Which

Figure 5 ks
viewsimlar to Figure 1 but illustrating t he posi tions of teb.ez

parts when a secorffa§at¥e ’Lﬂa'fl'f‘ie PECYTRAREET FERHDIS o HRiN:Ef ¢ and "right”,
ﬁegrsprﬁﬁ‘%ﬁ'bodl nment of

\/



5 is slidably mounted a carriage 3 for reciprocating noverment thereon. A
printer head 4 is*nounted on the carriage 3 and may thus be reciprocated
with respect to a platen 5 which is disposed in front of the.printer head 4
and which is 5 rotatably nmounted on a shaft 6 carried by the frame 1.
Wthin the frame 1 there are provided tWwo guide paths for guiding record
papers, or other record nedia Pl1, P2, nanely a first guide path A for the
paper Pl which starts fromthe right-hand side of Figure 1 and passes under
the platen 10 5 and then between the platen 5 and the printer head 4,
and & .second gui fke spaddb1B heintblea papLiage?23 (Forgtécddpbdcating mefiédts from a

t apeked. paper insertion inlet 7 in the |ower portion of the frame 1, goes
upward, is therettereongwi dethtey eadapeis hotmtiedgors phencpr@iagnd aldn 15
passes between the platen 5 and the printer head 4. On the underside of the
frame 1 there ismdnthes el yecfiormeé wihbooespelct atre al platgnwhivbiick here i s
secured a circuit substrate 9. At predet erm ned spot on the upper surface
of the circuit stbhsireasedoin fapat |°§ ReruPEdRter herd dcendmwhdeh is  type
phot o- sensor 10. The phot o-sensor 10 detects the presence/ absence of the
paper Pl Being |’Ff§€rtf‘*é]c¥ PRuReed PR A EhYThR ﬁe"?ﬁ‘r‘ﬁ A% GherddaBh dt-he | ower side

of the platen 5. The Qto se sor 0 _has a li t|n Ierrent 10a and a
| i ght receiving el em‘gg lfO'bhe( é Bhere it ﬁ‘éi%gp Yo IS pa’ﬁlésposed 25

inthe first gui Poer %i&ng réc@%ﬂléa%@&s,ergrt E:gtgerb¥eéor% mécﬂa Pf,mPtzt,l ng

_ . namely a first guide path A for the paper Pl which starts from
o the right-hand side of Figure 1 and passes under the platen
10 _ 5 and then between the platen 5 and the printer head 4,
and a second guide path B for the paper P2 (Figure 5)
which starts from a tapered paper insertion inlet 7 in
the lower portion of the frame 1, goés upward, is
thereafter guided by a paper holding spring 8, and then
15 passes between the platen 5 and the printer head 4.
On the underside of the frame 1 there is integrally
formed a support frame la to which there is secured
i. / : a circuit substrate 9. At a predetermined spot on the upper
surface of the circuit substrate 9 there is ﬁounted a reflection
20 type photo-sensor iO. The photo-sensor 10 detects the
presence/absence of the paper Pl being inserted in the first
guide path A formed on the lower side of the platen 5. The
photo-sensor 10 has a light emitting element 10a and a light

receiving element 10b (Figure 2). When the paper Pl is disposed

- 25 in the first gquide path A, the light emitted by the light emitting



6 elenent 10a is reflected by the paper P1 back to the light review ng

el ement 10b. In the case of the second guide path B, a detecting lever 11
is provided a little above the paper insertion 5 inlet 7, the
detecting lever 11 having a part which projects into the second gui depath B
as shown in Figure 1 so that the detectgng | ever 11 can be displaced by the
paper P2 when the latter is inserted into the second guide path B. As shown
in Figure 2, the detecting |lever 11 has 10 bearing portions 1la, Ila
whi ch are pivotally supported by a bearing frame Ib fornmed in the support
frame la. The beahbnehtPebhi@Nseflcdted vy BRY QapEsFiNga@e@seMes 11b, 11b .- 7
formed integrally at theiT respective edges. A reflectiing plate 12, whis>f
i's pivotable by thght¥eviewingpeBdieng s®gNMENts 1lb, 11b to a'position in
which it covers the front of the photo-sensor 10, will now be described. As
shown in Figure 2, thm thamnmsé dashe hedcongguidersathcB, kecdeteatingre al i gned
w t'h each other on opposite sides 20 of the photo sensor 10. Although
this is not showleiver Rilgis eor@yiddse ar bittdet aanyeptha Panex iigsextional |y
supported within a hole Id by the shaft portions 1c, 1c. The configuration
of the re¥lectingnpetat’e tpe [deteqisingnlriteri hl hagiped Bagm@hich substantial |y
U-shaped as a whole and has 25 bear.i ng hol es 12a (O-nII_yi one shown)

bored in its cent¥gjects into the second guidepath B as shown in Figure 1
so that the detecting lever 11 can be displéced by thé paper
P2 when the latter is'ingérted into the second guide path
B. As shown in Figure 2, the detecting lever 1; has
10 bearing portions 1l1a, 1la which are'pivotally supported by
a bearing frame lb formed in the support frame la. The
bearing portions lla, lla have pushing segments 1llb, 1lb
formed integrally at their respeétive edges.
A reflecting plate 12, which is pivotable by the
15 pushing segments 1lb, llb to a position in which it
covers the front of the photo-sensor 10, will now be

described.

As shown in Figure 2, the frame 1 has shaft portions o/

lc, 1lc which are aligned with each other on opposite sides
20 of the photo sensor 10. 2lthough this is not shown in
Figure 2,_£he reflecting plate 12 is pivotally supported
within a hole 14 by the shaft portions lc, lc. The
configuration of the reflecting plate 12 is, as shown in
Figures 3 and 4, substantialiy U-shaped as a whole and has

25 bearing holes 12a (only one shown) bored in its central

£y



7 portion (Figure 3), the shaft portions 1c, 1c being disposed in the
bearing hol es 12a: THe side segnents of the reflecting plate 12 which

extend parall el
therewith which 5
12b are in contact with the pushing segnments 11b, 11b of the detecting
11. The inner surface of the head section (upper section) of the

| ever

to each other have tongue pieces 12b, 12b fornmed integrally

project outwardly, and these t:ongue pieces 12b,

reflecting plate 12 which is orthogonal to its side surfaces forns a
reflecting surface 10 12c. The left hand side segnent of the

refl-egting plate 12 is longer than the right hand side segnent thereof,

t he

| onexand of the | 986n SiFdguSEBNPNinenaid M0perdiork 19! £c hedng 0 Which one

end of a spring 13 is attached. The reflecting plate 1Zis t

subjected to a weakispPbsed in the beprind0hdiHsCe2NiTRE digESegmbnts of the
count er-cl ockwi se about the shaft portions 1c, 1c. Accordingly, when the
P1 travel s tiefdeghirghpldtier $2 vuicbleextabd pArabldlhad dechi stheed bet ween

paper

the printer head 4 and the platen 5, as shown in Figure 1, 20

presence/ absence ofavehtonmugepidees bidbngl #nfernesd ibedaalihdhprenidh which

us al ways

t he

detected by the reflection type photo-sensor 10. On the contrary, when the
paper P32 is insertRePIPAt Cutherdde @nd §hesretprave Bieass LHbwh2k RYEi gure 5,
paper is fed upwardly through_the insertion inlet

and as this 25

7, the

\~j

10

15

20

25

in contact with the pushing segments 11b, 1llb of the
detecting lever 11. The inner surface of the head section
{(upper section) of the reflecting plate 12 which is
orthogonal to its side surfaces forms a reflecting surface
12c. The lefé_hand side segment of the reflecting
plate 12 is longer than the right hand side segment thereof,
the lower end of the longer side segment having a lock hole
124 to which one end of a spring 13 is attached. The
reflecting plate 12 is thus always subjected to a weak
spring force which urges it counter-clockwise about the
shaft portions 1lc, lc.

Accordingly, when the paper Pl travels through
the first guidé path A so that it is fed between the
printer head 4 and the platen 5, as shown in Figuré 1,
the presence/absence of the paper Pl being inserted
below the platen 5 is detected by the reflection type
photo-~sensor 10.

On the contrary, when the paper P2 is inserted into

the second guide path B, as shown in Figure 5, and as this

- paper is fed upwardly through the insertion inlet 7, the
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er 11 swi ngs counter-clockw se about its bearing portions
s a result, the pushing segnents 11b, 11b ‘of the detecting
he tongue pieces 12b, 12b of the reflecting plate 12. Hence
5 . plate 12 is rotated counter-cl ockw se about the _
1c, 1c in opposition to the spring force of the spring 13.
he reflecting surface 1& of the reflecting plate 12 is
position where it covers the front of the photo-sensor 10,
ht 10 comng fromthe light emtting el enent 10a of the
Is reflected by the reflecting surface 12c and detected by
vdetgcehimnartend G, swings etpunthe-qlockeisecAbdse hte bebringe papes
ted by the photo-sensor 10. O course, when the paper P2 is
reaggions 1la, 1kshandngeri ixssultl éhe Bushirg sefbentsi ng pl ate
to its original position owing to the spring force of the
hefel ihefphls (Sl-egé‘l’fs‘ﬁﬁ hqyer st uph ddver onpecieceBe paper Pl

into the first gugde,ﬁatq]A. éﬁ | f desired, the

el AR Ve e LT AR P A i BPRGS HhR ivFELSEIRT

t d it i.gi | i tjo d Lt ight. | th
ot 19 Fotateppereisel Slprihes Ut 15S 8BEFY paper in |

t i ngl, . .d i | h Lnplifyi

r}ha%éogée‘ggi: __I'cg i Spbositiord &heGL ng)lfsk‘ta%érée Y t’%‘e@ 1Tyl ng

ng i tS manutacturing
spring 13. Consequently, the reflecting surface.l2c of

the reflecting plate 12 is displaced to a position where it i }

covers the front of the photo-sensor 10, so that the light
coming from the iight emitting element 10a of the photo-sensor
10 is reflected by the reflecting surface 12c and detected
by the light receiving element 10b, whereby the presence/absence
of the paper P2 can be detected by the photo-sensor 10.
Of course, wheﬁ the paper P2 is not inserted through
the insertion inlet 7, the reflecting plate 12 ié
returned to its original position owing to the spring
force of the spring 13, and hence the photo-sensor 10 is
adabted to detect the paper Pl being inserted into the
first guide path A.

If desired, the reflecting plate 12 ﬁay be made so
that it can alternatively or additionally returned'to its
original position under its own weight.

In the printer described above, it is thus possible
to detect record paper in either guide path by one single
detecting means thus:simplifying the_consfruction and

reducing its manufacturing cost.

3



9CLAI MS1 A detector conprising first and second gui de paths for
respectively guiding first and second material therethrough; a reflection
type photo-sensor arranged to receive light reflected by the first material
when the latter is passed 5 through the first guide.path; a

di spl aceabl e menher at |east a part of which is di i € second
gui de path so that the displaceable nenber is disp of the
second material through the second gui de path; andﬂmmm“mh, as a
result of the displacenent 10 of the displace c @r, si's*noved
from.an i noperative position in which it does not reflect Iight onto the
phot@%@enSor to-an operative pesjtd gnywhere it does so reflect light. 2.

A detector as claimed in clai ' rth the 15 reflector forms an

i ntegral part of the displaceable nmenber. 3. A detector as clainmed in
claim1 in which the reflector forns at |east part of a reflector nenber
which is separate f.ron tdeeeéicipbonRabl gy FRADE@AnaNsbdosia 2Rhide pathBVabl e by
the latter. 4, A detector as claimed in any preceding claimin which
the phot o- sensor ifrpeteatiedeiveliyt duidihg ofilrsendrdl sé&pnd material therethrough;

a reflection type photo-sensor arranged to receive light
reflected by the first material when the latter is passed
5 through the first guide path; a displaceable member at least'
\\/ a part of which is disposed within the second guide path
so that the displaceable member is displaced on movement
of the second material through the second guide path;
and a reflector which, as a result of the displacement
10 of the displaceable member, is moved from an inoperative
position in which it does not réflect light onto the
photo~sensor to an operative position where it does
so reflect ligﬁt.

2. A detector as claimed in claim 1 in which the

o 15 reflector forms an integral part of the displaceable
(el

member.

3. A detector as claimed in claim 1 in which the

reflector forms at least part of a reflector member which
is separate from the displaceable member and is

20 movable by the latter.



el ement arranged to direct light onto the first material when the latter is
passed through the first guide path and 5 arranged to direct |ight
onto the reflector when thetatter is in its operative position, the "
phot o- sensor al so havin | ght-receiving el enent arranged to receive
light reflec ﬂn“mm“““m ‘Lt“t material or fromthe reflector. 5. A

det ect or sub ei nbef oretdescri bed 10 with reference to
and as'shown i*n fhe" accorrpanyl ng draw ngs. 6. A printer provided with a
detector as clained in any preceding claim 7. A printer as clained in
claim®6 in which each of the 15 - first and second gui de paths gui des.
the respective material to a position between a printer head of the prl,m%r
and a platen thereof. 8. A paper_detector of a printer having two

gui de paths for 4gui oﬁﬁ‘@t‘?“eﬁ%rﬂ? (2P Ant b BESRESANS PRt head and 20

a platen, which conprlses a reflection type photo-sen Qr for detectlng t he
presence/ absenc&hdfh tihe PRRGT ﬁ‘?’?ﬁj’rpﬁ)é’rm%‘gqeﬁgw’rﬂ’sér} UHRRERdf said gui de

pat hs, a gjet ectlg_gﬂ[%r%vegr%% geﬁ‘hd:ddg atcci%%}pé/ g° t__lznec rdsltngat%%pe{ when it is

[ nserted in theS pat cting pFate capabl e

25 of el gl apl 3¢ad.! oo 4883 §4 chPBudsO ehi0 Vﬁ&sic mguhgogsttho;ndsal d

phot o- sensor - I n response acene Sald etecting lever.
5 arranged to direct light onto the reflector when the

latter is in its operative position, the photo-sensor also

ir

having a light-receiving element arranged to receive light )

reflected from thé first material px from tbe reflector.
5. A detector substantially as hereinbeforé described

10 with reference to and as shown in the accompanying
drawings.
6. A printer provided with a detector as claimed in
any preceding claim.
7. A printer as claimed in claim 6 in whicb each of the

15 first and second guide paths guides the respective material
to a position between a printer headlof the p:inter and a
platen thereof.
8. A paper detector of a printer.having two guide paths
for guiding recording paper to between a printer head and

20 a platen, which comprises a reflection type'photg-sensor
for detecting the presence/absence of the recording paper
being inserted in one of said guide paths, a détecting lever to
be displaced by the recording paper when it is inserted in the-
other of said guide paths, and a reflecting plate capable

25 of being displaced to a position to cover the front of said
photo-~sensor in response to the displacement of said

detecting lever.




