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PAPER DETECT! @ -DEVI CE FOR PRI NTER BACK -

| N\VENTION . ~ The present invention relates to a paper(jiﬁ$%gﬁcfﬂiégBtEN
device for a printer. For instance, a printer where p-piing-on

both cut sheets and continuous formare avail abl e needs to draw back a
| oaded continuous formfroma printing area before printing

PAPER DETECTION DEVICE FOR PRINTER

"BACKGROQUND OF THE INVENTION
' The present invention relates to a paper detection
device for a printer.

For instence, a printer where printing on both cut
sheets and continuous'form are available needs to draw back a
loaded contlnuous form from a prlntlng area before prlntlng .
on a cut sheet or to draw out a cut sheet at a paper ]am
treatment.

A detection sensor published on Japaneée Utility
Model Publication No. Hei. 3-4301% has a sheet end detection
lever formed an angled bar can g .back'from a sheet.feed
pessage when a print sheet is fed in either direction.

The angied detection lever, however, has turned out
with an inconvenience that inaccurate paper detection is
resulted from the'facﬁ that a detection timing, for instance,
when what part df'the angled lever the brint sheet passes,
the detection levef should react, is dependent on papef
‘stiffness and 1¢§er rigidity.

The present invention concerns such a problem as.
described above and thus the object of the invention is to
provide a new paper detection device'which performs accurate
paper detection without any trouble in either sheet feed

direction.
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on a cut sheet or to draw out a cut sheet at a paper jam t'égwﬁéﬁ%;ﬂnHASBEEN
A detection sensor published on Japanese Utility Mdel Publicat ICED

Hei. 3-4301 has a sheet end detection |ever fornmed an angled bar can go
back froma sheet feed passage wien a print sheet is fed in either
~direction. The angl ed detection | ever, however, has-turned -out
with an i nconveni ence that inaccurate paper detection Is resulted fromthe

fact that a detect heBokdinggtof ah hBpeatceo tMeeprasantpdnvesitidg angl ed

| ever the print 'sheet passes, the detection |ever should react, is

~dependent Qhe&%p&rs povfidees a @a@dxewwc@cm tdevice for a printer
lncludlng:_a support member; a main lever pivotably mounted
on thé support_member, wherein the main lever has a self-
resetability to an upright position and is pivotable ohly in
a sheet-forward—feedAdiréction; an aﬁxiliary lever pivotably
mounted on the ﬁain lever, inclﬁding a frée end protruding
into a sheet paséage, wherein the auxiliary lever has a éelf-
resetability to 'an upright position, is pivotable with

- respect to the main lever only in a sheet-reverse-feed
direction, and moves the main lever in the sheet-forward-feed

direction when the free end thereof is urged to the sheet-

forward-feed direction.'

BRIEF'DESCRIPTION OF THE DRAWiNGS
Fig. 1 is an éxploded pe;spéctiVe view of a paper
'detectioh device according to the present invention; |
Figs. 2(a5 thfough 2(c) are respectively showing the
actions at the.non—paper_detection étate, the forward sheet
feed state and the reverse feed.state;_and
| fig;-S-is a drawing showing a printer equ;pped with

the paper detection device described above.

'DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

~ An embodiment of the present invention is described
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The present invention concerns such a problemas described aBbMewwmimkmngN
the object of the invention is to provide a new paper detegtion devigesn

whi ch performs accurate -.paper detection w thout any troubl € 1T Fiic
sheet feed direction. . According to an aspect to the

present invention, there is prOV|ded a paper detection device for a
. printer B
As in Flg 3, a paper detection unit 10 is located in

a p051tlon where a sheet gulde 3, which extends from a push
tractor 1 toa platen 2, joins a sheet guide 5, which extends
from a cut sheet feeder which is not shown in the figure to
the platen 2 |
' The flgure.also shows a pinch roller 6, which is
located'in a'pesltion where'capable of contacting and
separating from the circumferential'surface of the platen 2,
and a print'head!7;
The peper detectionlunit ld includes: a main lever
12, which detects paper presence at the forward feedlng of a
print sheet S by rotatlng in the sheet- feed dlrectlon
(counter—clockWLSe rotation in Elg. 3) while being pushed by
its front edgefih eontact with; an auxiliary lever 22, which
is pivetably_Sﬁpported at the end of the main lever 12 so as
te allow the_sheet_to pass through its rotation in the
counter—sheetéfeed'direction at the reverse sheet feeding;
and a support memher'ZG which pivotably supports the‘main
lever 12. |
‘The main lever 12 includes a weight 14 and a light
shield plate 15, whlch are formed on the lower half if halved
by a shaft 13 located in its’ longltudlnal.center; and also
includes a Uéshepe'arm 18 for supporting the auxiliary lever
22, which are formed'on the upper half. The main lever 12 is
sﬁpported_pivotabljton the support member 26 in such a manner

that the upri§htlpesition is maintained by the weight 14 so



I ncludi ng: a support nenber; a main |ever pivotably nounted q@mggg,guppqgg_
menber, wherein the main lever has a self- resetability to up ,gr:,ta CEN
position and is pivotable only in a sheet-forward-feed-dir ~;Fen_—adwa
auxiliary lever pivotably nounted on the main |ever, including a free end
protruding into a sheet passage, wherein the aUX|I|ary | ever has a self-
resetability to an upright position;, is pivotable with respect to the main

lever onl vyt & $AgRlow WS e8d 118d 8HAQyh Ak DA 8 dRY hlawer in
the sheet-forward-feed direction when the freee end thereof Is urged to the

sheet - faswghdnfl@ehodimadqly @lign with the optical path of the paper

detection sensdr_28 on the support member. The main lever 12
is constructed in such é manner that the optical path will be
interrupted by the Light shield pléﬁe'ls if the main lever 12
rotates in the sheet-feed direction ﬁhile being pushed by the
front edge of the print sheet S in contact with to allow
'detectlon of the print sheet S being fed in.

Stoppers 17 and 21 in the flgure are provided
'reépeétlvely on a part of the light shield plate 15 and the
weight 14 so as to édntrol excessive rdtéfions.

.The,auXiliary lever 22, pivotably supported by shaft
béarings 19 located at the free ends of the U-shapé arm 18 of
the main lever 12 via shaft 25 in such a manner that a free |
end 24 normally protrudes through a slit in the sheet guide 3
by means of a weight 23 located on the lower half. The
auxiliary lever 22 is constructed in such a manner that.
rotation iﬁ the sheet-feed direction wiil.be controlled by a
rotation céntrol piece 20 provided with the U-shape arm 18 so

: és-to rotate in the sheet-feed direction togethér with the
main lever 12 at the time of normal éheet_feed.

On the other hand, the support member 26, which is
formed in a Ufshépe and is seCured on the frame of a printer
main body, not shown in the figure, pivotably supports the
main lever 12 with shaft bearings 27 ioCated on its upper

part, and a photoelectric-converter-type paper detection
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BRI EF DESCRI. PTI ON OF THE DRAW NGS Fig. 1 is an exp S o
perspective view of a paper detection device according to the pr§§§ﬁghyu
Fnvention; ' FLECY

Figs. 2(a) through 2(c) are respectivel k=sho

5 BEEN ”

actions at the non-paper detection state, the forward sheet * feed state and
the reverse feed state; and Fig. 3 is a drawing showing a printer
equi pped with the paper detection device described above.

DETAI LED
t he prese

This Sheet Has Been Replaced

L

Imventi‘on I's ‘descr

light receiving element for detection of paper presence'by

means of displacement of the iight shield plate 15;_is
provided on the mutually'facing inner walls of its main body.
In sﬁch a device as constructed és aboVe; the main

lever. 12 is iﬁ the upright position by'the wéight 14 as in
Fig. 2(a) while in the state_ﬁhere the sheet S is not
detected, so.that the window hble 6 is positioned within the
optical path of the paper detection sensor 28 located inside
the sﬁpport member 26 and the free end 24 protrudes through

the slit 4 in the sheét'guide_plate_B while the auxiliary

lever 22 pivotably supported At the free ends of the U-shape

arm 18 is maintained in the upright position by the weight
23. | |

When the print sheet S, such as a continuous form or
a cut sheet, is fed from the'push-tractor 1 or from a cut
sheet feedér.not shoﬁn in the figure under this condition, as
shown in Fig. 2(b), the auxiliary lever 22 is pushed by the
front edge of the print sheét S and rotates inlthe sheet-feed
direction (the direction of the arrow in the figure)_aﬂd then
further rotates counter-clockwise together with the main |
lever 12 when the weight 23 ;omés into contact with the
rotation control piece 20 to allow ﬁhe print sheet S to pass
by shunting below the sheeﬁ_guide plate 3; in-feeding of the
print sheet S is simultanébusly detected with this counter-

clockwise rotation of the main lever 12 which displaces the

Il
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_ As in Fig. 3, a paper detection unit 10 is located in a pogi THIEBHRFertARBEEN
sheet guide 3, which extends froma push tractor 1 to a pl#ten 2REPb#$ED g

i
!

Sheet guide 5, which extends froma cut sheet feeder which TS hot SAOWN | N
the figure to the platen 2. : The figure also shows a pinch roller
6, -which is located in a position where capable of contacting and

window hole 16 in the light shield plate 15 from the oﬁticél
path-of the papér detection'sénéor 29 to biock iﬁcidénce'ihto
the light receiving element. |

o When the rearledge of the print sheet S paéses away
in such a manner as above, the auxiliary lever 22 immediately
rotates clockwise és shown in the figure with its own weight
23 and resets the main iever 12 to the original position as
shown in Fig. 2(a) also by immediately rotating the main
lever 12 clockwise in the figure with the weight 14 on
undoing the contact with the rotation control piece 20.

in such a case as drawing out a cut sheet alfeady fed
in due to occurrence of_paper jam, as shown in Fig; 2(c), the
paper detection unit 10 allows réverse sheet feed by rdtating
clockwise in thé figure While leaving the main lever 12
maintaining the upright position as it is by putting the
stopper 21 in contact with the lateral wall of the support
member 26; after the sheet pésses away, the auxiliary lever
22 immediately rotates counter—clockwise with its own weight
23 and resets to the position shown in Fig. Z(a).

According to the Present invention, as described
above, since the auxiliary lever, which is provided with the
function sélf-resetting to the'uprigﬁt position, is supported
by the méih lever, which is provided with the function self-

| tesetting to the upright position_and which rotates'only in
the sheet-feed direction, so as to protrude normally into the

sheet transport way and rotétes'only in counter-sheet-feed

\aced
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separating fromthe circunferential surface of the platen AT LT '
head 7. - The paper detection unit 10 includes: a ﬁ%;lzf:EN
L2 b

whi ch detects paper presence-at the forward feeding of a

~rotating in the sheet-feed direction (counter-clockwi se rotation in Fig.
3) while being pushed by its front edge in contact with; an auxiliary

"l ever 22, which 1is pivotably supported at the end of the main |ever 12 so

count or - sFadETrasH arrpst; SRR AR dk s R P dridfiately o support

rrpnber 26 PGy ‘E‘i’ite?‘ma&hsl_i@%rri $nl M d"BiNked -8RIy Wirection via the
auxiliary ieveflwithout time lég at the time of normal sheet
feed and they iﬁmgdiately reset to their original positipn.by
their self;reset £ﬁnction after the print sheet pasées'away.
while 6nly'the ;ﬁxiliéry lever is rotated to feed the pfint

sheet without_any trouble at the time of reverse sheet feed.

—
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The main Iever 12 includes a wei.ght 14 and a light shield pHat sHEE, HadBEBN
are formed on hal f if halved by a shaft 13 Iocl ed |HEPL&CFD
l‘'ongi t udi nal cent ﬂ’i !ﬂ"i'ﬂ!"m | udes a U shape arm 18 frer—supportiimtre
auxiliary lever ned on the upper half. The nain lever 12
IS supported plvotably on' t he support nember 26 in such a manner that the

upright position is maintained by the weight 14 so
WHAT IS CLAIMED IS: ' -

1. A paper detection device for a printer,
comprising:

a support member;

a main lever pivotably mounted 6n the support member,
wherein the main lever has a self-resetability to an upright
pdsition and is pivotablé only in a sheet-forward-feed-
direction;

an.auxiliary lever pivotably mounted on the main
lever, inclﬁding a free end protruding into a sheet passage,
‘wherein the auxiliary lever has a sélf—resetability to an
upright position, is pivotablé with respect to the'main lever
only in a sheet-reverse-feed direction, and moves the main
lever in the éheet-forward-feed direction when the free end

thereof is urged to the sheet-forward-feed direction.

2. The sheet detection device according to claim 1,
wherein the-support member includes a photoelectric-
coﬁverting detector, and the_main lever includes an
interrupting portion for interrupting an optical path of the

photoelectric-converting detector.

3. The sheet detection device accordihg to claim 1,
wherein the main lever includes a control plate piece contact
with the auxiliary lever when the auxiliary lever is urged in

the sheet-forward-feed;direction.

This Sheet Has Been
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that a w ndow hole 16 drilled through the light shield plgz.ﬁi sk gee LﬁJ
normal ly align with the optical path of the paper - detectilon seggpra@gpon
the support nenmber. The main lever 12 is constructed in $u Barcia
the optical path will be interrupted by the light shield plate 15 if the
main lever 12 rotates in the sheet-feed direction while being pushed by

the front edge of the print sheet Sin contact with to allow detection of

the print sheet S jeingnkednhbBt detectionSHERBEES akéo2@dngl tioh g igur e
are provided respectively on a part of the light shield plate 15 and the

weight 14 GReg&ihOthenhadn 2¥GesSivneliudest loR@ight for urfiagaithid imain
I ever 22, pivotably supported by shaft

lever to the upright position.

5. The sheet detection device according to claim 1,
wherein the'auxiliary lever includes a weight for urging the

auxiliary lever to the upright position.

6. The sheet detectlon device accordlng to claim 5,
wherein the main lever includes a control plate piece contact
with the weight of the auxiliary lever when the auxiliary

lever is urged in the sheet-forward-feed direction.



A

bearings 19 located at the free ends of the U shape arm 18 o '”%$%“ 3 o I

| ever 12 via shaft 25 in such a manner that a free end 24 nprmal Iy 4 ~e-e o
protrudes through a slit in the sheet guide by neans of a ' i
llocated on the | ower half. The agﬂjf W'y lfever 22 is constructed in such
a manner that rotation in the she t-( *direction.will be controlled by a
rotation control piece 20 provided wwth the U-shape arm 18 so as to rotate
‘in the sheet-feed direction tog?‘her with the main |lever 12 at the time of
normal sheet feed. O 1 he ot her _hand, the support nenber 26, which
is forned in a U—shape-aﬁ@tlz ecur ed the frame of a printer main

body, not shown in the figure | votabfy supports the/o

23
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main |l ever 12 with shaft bearings 27 located on its upper pafTWSéW&EiHASBEEN"
phot oel ectri c-converter-type paper dgi‘(’?hij)n sefisor 2REPMHIEH “
imcludes a light emtting el NG I ight recei vi.ng element for
detection of paper presence by means of digpl acenent of the light shield

plate 15, is provided on 24e mutually facyng inner walls of its main
body. In-sugh a devige/ as constr ed as above, the main

5 5 |
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lever 12 is in the upri ght position by the weight 14 as in
while in the state where the sheet S is not detected, so
hole 6 is positioned within the optical path of the pape

o1 ot rudes PR AGRECT IO RE IR O F#ﬁ*ﬁ‘ﬁét sheat gui de plate 3 wi 3”?h§4

auxiliary | ever 22 pivot a]o) ends of the U shape
arm18 is maintained in th ﬁQé¥Rﬁ ) B b1 EE KE i ght 23.
Wen the print shge aﬁerSH% eailancaab @QOE%forgEgnteﬁat ghluﬁﬁgﬁt is fed

fromthe push tract 1 or froma cut eet f own int
figure Ungﬁbpb&tsm%ﬁ%@kﬁlﬁnmaii lever pivotably mounted on the support

member, wherein the mainllever has a self-resetability to an
upright position and is pivotable only in a sheet-forward-
.feed-direction; an auxiliary lever pivotébly mounted on the
main lever, including a free end protruding into a sheet
passage, wherein the auxiliary lever has a self-resetability
to an uprighp position, is pivotable with respéct to the main
lever only in a sheet-reverse-feed direction, and moves the
main lever in the sheet-forward-feed direction when the free

end thereof is urged to the sheet-forward-feed direction.

‘This Sheet Has Been Rep laced
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sﬁomn i m Fig. 2(b), the auxiliary lever 22 is pushed by the || FEFFOREME 3TS”EET
of the print sheet S and rotates in the sheet-feed di rect B?te(tl’)eg NUV 1996...
direction of the arrowin the figure) and then further rqtates 0

count er-cl ockwi se together with the main _L_|ever 12 when the wei ght 23
cones into contact with the rotation control piece 20 to allow the print
sheet S to pass by shunting bel ow the sheet guide plate 3; in-feeding of

cl ockvi Se rotation of TR OPEGeTtc GhTERE Grdh bR e Tl sheet s
Been Repl aced
BACKGROUND OF THE INVENTION

The present invention relates to a paper detection
device for a printer.

For instance, a printer where printing on both cut
sheets and continuous form are available ﬁeeds to draw back a
loaded continuous,form from a printing area before printing
on a cut sheet or to draw out a cut sheet at a paper jam

treatment.

A detection sensor published on Japanese Utility
Model Publication No. Hei. 3-43015 has a sheet end detection
lever formed an angled bar can go back from a sheet feed
passage when a print sheet is fed in either direction.

The angled detection lever, however, has turned ou£
with an inconvenience that inaccurate paper detection is
resulted from the fact that a detection timing, for instance,
when what part of the angled lever the print sheet passes,
the detection lever should react, is dependent on paper
stiffness and lever rigidity.

The present invention concerns such a problem as
described above and thus the object of the invention is to
provide a new paper detection device which performs accurate
paper detection without any trouble in either sheet feed

direction.

Ean
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wi ndow.hol e 16 in the Iight shield plate 15 fromthe opticHl Topdthar ] REcET

paper detection sensor 28 to block incidence into the lig tDéﬁceﬂ%ﬁN@V 1996
el ement . When the rear edge of the_print sheet S passes-away "Jyn =

such a manner as above, the auxiliary |ever222 imediately rotates

cl ockwi se as shown in the figure wwth its own weight 23 and resets the

main |l ever 12 to the original position as shown in Fig. 2(a) also by

i mredi atel y rotating the .opain, lever 12 %I%ck%%se in th% figure.with the

: ccording to an aspec o] e present invention,

wei ght 14 on :
there is provided a paper detection device for a printer
including: a support'member; a main lever pivotably mounted
on the support member, wherein the main lever has a self-
resetability to an upright position and is pivotable only in
a sheet-forward-feed-direction; an auxiliary lever pivotably
mounted on the main lever, including a free end protruding
into a sheet passage, wherein the auxiliary lever has a self-
resetability to an upright position, is pivotable with
respect to the main lever only in a sheet-reverse-feed
direction, and moves the main lever in the sheet-forward-feed

direction when the free end thereof is urged to the sheet-

forward-feed direction.

- BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an éxploded perspective view of a paper
detection device according to the present invention;.

Figs. 2(a) through 2(c) are respectively showing the
actions at the non-paper detection state, the forward sheet
.feed state and the reverse feed state; and

Fig; 3 is a drawing showing a printer equipped with

the paper detection device described above.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention is described

below.
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undoi ng the contact with the rotation control piece 20. I REPLAGH ! &iNhSHEET |
case as drawi ng out a cut sheet already fed in due to occurrenceeﬁél[@ipﬁégﬁ l

jam as shown in Fig. 2(c), the paper det%Ftion unit 10 aljdkﬁer
sheet feed by rotating clockw se in the H=gure while | eavi
| ever 12 maintaining the upright position as it is by putting the stopper
21 in contact with the lateral wall of the support nenber 26; after the

sheet passes away, ,the auxiliary_|lever 2.1 medi at el.y ratate .
count er - ¢l ockwi se ﬁFtﬁnigégd 'méiBﬁPer2§e§ﬁ8t%8§eP§ltol@hé%péngfgﬁ Shown

Dora? o2 rongcion ST MR HIL et e BroiPaciaie
tractor 1 to a platen 2, joins a sheet guide 5, which extends
from a cut sheet feeder which is not shown in the figure to
the platen 2,

The figure also shows a pinch roller 6, which is
located in a position where capable of contacting and
separating from the circumferential surface of the platen 2,
and a print head 7.

The paper detection unit 10 includes: a main lever
12, which detects paper presence at the forward feeding of-a
print sheet S by rotating in the sheet-feed direction
(counter-clockwise rotation in Fig. 3) while being pushed by
its front edge in contact with; an auxiliary lever 22, which
is pivotably supported at the end of the main lever 12 so as
to allow the sheet to pass through its rotation in the
counter-sheet-feed direction at the reverse sheet feeding;
and a support member 26 which pivotably supports the main
lever 12.

The main lever 12 includes a weight 14 and a light
shield plate 15, which are formed on the lower half if halved
by a shaft 13 located in its longitudinal center, and also
includes a U-shape arm 18 for supporting the auxiliary lever
22, which are formed on the upper half. The main lever 12 is
supported pivotably on the support member 26 in such a manner

that the upright position is maintained by the weight 14 so
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furictioh self-resetting to the upright position, is suppor-eSFPwﬁy%ﬁﬁyﬂgﬁég'
lever, which is provided with the function self- resettin !iﬁbiﬂgiﬁayLﬁmﬁ
position and which rotates only in the sheet-feed directi : Q]
protrude normally into the sheet transporLfmay and rotates only in
counter-sheet-feed di rection, paper detection is perforned by
I medi ately rotating the main lever in the sheet-feed direction via the

that a window hole 16 drilled through the light shield plate

15 should normally align with the optical path of the paper
detection sensor 28 on the support member. The main lever 12
is constructed in such a manner that the optical path will be
interrupted by the light shield plate 15 if the main lever 12
rotates in the sheet-feed direction while being pushed by the
front edge of the print sheet S in contact with to allow
detection of the print sheet S being fed in.

Stoppers 17 and 21 in the figure are prévided
respectively on a part of the light shield plate 15 and the
weight 14 so as to control eicessive rotations.

The auxiliary lever 22, pivotably supported by shaft
bearings 19 located at the free ends of the U-shape arm 18 of
the main lever 12 via shaft 25 in such a manner that a free
end 24 normally protrudes through a slit in the sheet guide 3
by meéns of a weight 23 located on the lower half. The
auxiliary lever 22 is constructed in such a manner that
rotation in the sheet-feed direction will be controlled by a
rotation control piece 20 provided with the U-shape arm 18 so
as to rotate in the sheet-feed direction together with the
main lever 12 at the time of normal sheet feed.

On the other hand, the support member 26, which is
formed in a U~-shape and is secured on the frame of a printer
main body, not shown in the figure, pivotably supports the
main lever 12 with shaft bearings 27 located on its upper

part, and a photoelectric-converter-type paper detection
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auxiliary lever without time lag at the tine of normal shegtRERWGEEMEN SHEST

immedi ately reset to their original position by their selj-reset{fug
after the print sheet passes away while only the auxiliar [W@%érhgg"gymgmﬁﬂ
rotated to feed the print sheet wthout trouble at the Tine of reverse

sheet feed.

sensor 28, which includes a light emitting element and a
light receiving element for detection of paper presence by
means of displacément of the light shield plate 15, is
provided on the mutually facing inner walls of its main body.

In such a device as constructed as above, the main
lever 12 is in the upright position by the weight 14 as in
Fig. 2(a) while in the state where the sheet S is not
detected, so that the window hole 6 is positioned within the
optical path of the paper detection sensor 28 located inside
the sﬁpport member 26 and the free end 24 protrudes through
the slit 4 in the sheet guide plate 3 while the auxiliary
lever 22 pivotably supported at the free ends of the U-shape
arm 18 is maintained in the upright position by the weight
23. |

When the érint sheet S, such as a continuous form or
a cut sheet, is fed from the push tractor 1 or from a cut
sheet feeder not shown in the figure under this condition, as
shown in Fig. 2(b), the auxiliary lever 22 is pushed by the
front edge of the print sheet S and rotates in the sheet-feed
direction (the direction of the arrow in the figure) and then
further rotates counter-clockwise together with the main
lever 12 when the weight 23 comes into contact with the
rotation control piece 20 to allow the print sheet S to pass
by shunting below the sheet guide plate 3; in-feeding of the
print sheet S is simultaneously detected with this counter-

clockwise rotation of the main lever 12 which displaces the
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window hole 16 in the light shield plate 15 from the optical
path of the paper detection sensor 28 to block incidence into
the light receiving element.

When the rear edge of the print sheet S passes away
in such a manner as above, the auxiliary lever 22 immediately
rotates clockwise as shown in the figure with its own weight
23 and resets the main lever 12 to the original position as
shown in Fig. 2(a) also by immediately rotating the main
lever 12 clockwise in the figure.with the weight 14 on
undoing the contact with the rotation control piece 20.

In such a case as drawiﬁg out a cut sheet already fed
in due to occurrence of paper jam, as shown in Fig. 2(c),
paper detection unit 10 allows reverse sheet feed by rotating
clockwise in the figure while leaving the main lever 12
maintaining the upright position as it is by putting the
stopper 21 in contact with the lateral wall of the support
member 26; after the sheet passes away, the auxiliary lever
22 immediately rotates counter-clockwise with its own weight
23 and resets to the position shown in Fig. 2(a).

According to the present invention, as described
above, since the auxiliary lever, which is provided with the
function self-resetting to the upright position, is supported
by the main lever, which is provided with the function self-
resetting to the upright position and which rotates only in
the sheet-feed direction, so as to protrude normally into the

sheet transport way and rotates only in counter-sheet-feed
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-7- VWHAT 1S CLAIMED I S: 1. A paper det edjt RERLAEMENT BYEET

a printer, conprising: a support nenber; a nmai n, &W
pi vot abl y nounted on the support menber, wherein the main [|ebap: had" V...1996....
self-resetability to an upright - : '

direction, paper detection is performed by immediately
rotéting the main lever in the sheet-feed direction via the
auxiliary lever without time lag at the time of normal sheet
feed and they immediately reset to their original position by
their self-reset function after the print sheet passes away
while only the auxiliary lever is rotated to feed the print

sheet without any trouble at the time of reverse sheet feed.



position and is pivotable only in a sheet-forward-feed- di fjjeBEPGHSEMENT SHEET ﬂ
an auxiliary lever pivotably nounted on the main |ever, ingl uding g deEMﬁ ‘
end protruding into a sheet passage, mhereln t he aUX|I|ary | Bster-- &
self-resetability to an upright pOSItIOﬂ,_LS pi vot abl e wi t FTespect to the
main lever only in a sheet-reverse-feed direction, and noves the main

| ever in the sheet-forward-feed direction when the free end thereof is

urged to t heet - d- eed di rection. ' 2. The sheet
detection idb ciﬂ& b claim1l1, wherein the support nenber includes

a photoelectric- 3, a paper detection device for a printer,

comprising:

a support member;

a main lever pivotably mounted on the support member,
wherein the main lever has a self-resetability to an upright
position and is pivotable only in a sheet;forward—feed-
direction;

an auxiliary lever pivotably mounted on the main
lever, including a free end protruding into a sheet passage,
wherein the auxiliary lever has a self-resetability to an
upright position, is pivotable with respect to the main lever
only in a sheet-reverse-feed direction, and moves the main
lever in the sheet-forward-feed direction when the free end

thereof is urged to the sheet-forward-feed direction.

2. The sheet detection device according to claim 1,
wherein the support member includes a photoelectric-
converting detector, and the main lever includes an
interrupting portion for interrupting an optical path of the

photoelectric-~converting detector.

3. The sheet detection device according to claim 1,
wherein the main lever includes a control plate piece contact
with the auxiliary lever when the auxiliary lever is urged in

the sheet-forward-~feed direction.
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converting detector, and the main |ever includes an interrhfE hCHEENGIEET
for-interrupting an optical path of the photoelectric-converting %ﬁL t

3. The sheet detection device according t§>clain11, wher _ﬁtheJ Wﬁﬁ"ﬁbﬁ”'
| ever includes a control plate piece conteet wth the auxiTrary Tever when
the auxiliary lever is urged in the sheet-forward-feed direction.

4. The sheet detection device according to claim 1,
wherein the main lever includes a weight for urging the main

lever to the upright position.

5. The sheet detection device according to claim 1,
wherein the auxiliary lever includes a weight for urging the

auxiliary lever to the upright position.

6. The sheet detection device according to claim 5,
wherein the main lever includes a control plate piece contact
with the weight of the auxiliary lever when the auxiliary

lever is urged in the sheet-forward-feed direction.



4. The'sheet detection device according to claim1l, wherein| FRo-NArHEEOSEET

incl udes a weight for urging the main |ever to the upright p@ tiet_ipg.N[]\/ 1996
5. The sheet detection device according t laim1l, wherei e duxrlrary

| ever includes a weight for urging the atxrliary |lever to the upright

position. PAPER DETECTIN OHwiCEhreo®t PRIBITERt | on devi ce according to claimb5,
wherein thé main lever 1ncludes a control plate piece contact wth the

wei ght of the auxiliary | eveABGRACThOFaTKE| DASCILOSURE

A paper detection device for a printer, includes: a

support member; a main lever pivotably mounted on the support
member, wherein the main lever has a self-resetability to an
upright position and is pivotable only in a sheet-forward-
feed-direction; an auxiliary lever pivotably mounted on the
main lever, including a free end protrudihg into a sheet
passage, wherein the auxiliary lever has a self-resetability
to an upright position, is pivotable with respect to the main
lever only in a sheet-reverse-feed direction, and moves the
main levgr_;gﬁ;he:sgggt—ﬁorwaxé;feed diréct;qn when the free

enq_thereof_is_urgeq to the sheet-forward-feed direction.

Figure 2(a)
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