Sheet .feeding device in a printer Description This invention r eaes?td a
sheet feédLng device for use in a printer in which a contlnuous printing
sheet such as a fan-fold paper (herelnafter referred to as "a contin- uous
sheet") and a single printing sheet *such as a cut paper (hereinafter
referred to as "a single sheet") are fed
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This invention relates to a sheet feeding device
for use in a printer in which a continuous printing sheet
such as a fan-fold paper (hereinafter referred to as "a
.centinueus sheet") and a single printing sheet such as a
eut paper (hereinafter referred to as "a single sheet")
are fed for printing operation.

\

Some of the printers, which are output devices of
a computer, are able to use both a continuous sheet such
as a fan-fold paper and a single sheet such as a cut

_paper. In such a printer, the fan-fold paper is fed with
‘a push tractor dlsposed in front of a platen, and the cut
paper is fed by rotation of the platen itself.

- In order to effectively feed the papers, Japanese
Patent Application (OPI) No. 145052/1985 has disclosed a
printer which has two holding rollers below the platen
(the term "OPI" as used herein means an "unexamined
published appiication“); In the printer, a fan—-fold paper

feeding mode and a cut paper feeding mode are switched
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for prd nting operation. Sonme of the printers, which are output devices of a
conputer, are able to use both a continuous sheet such as a fan-fold paper
and a single sheet such as a cut paper, as disclosed e.g. in EP-A-0026890.
In such a printer, the fan-fold paper is fed with a push tractor dis- posed
in front of a platen, and the cut paper is fed by

" over to each other accordihg to the kind of printing paper
to be used. That is, in the fan-fold paper feeding mode,
the roller remoter £rom the pfinj:ing head is abutted
against the platen to lead the paper, and then the two
rollers are moved away from fhe platen; and in the cut
paper feeding mode, only thel roller closer to the printing
head is abuﬁt'ed against the .platen. |

The above-described conventional printer is
advantageous in that, since-it is so designed that the
roller rémoter from the printing head is abutted against
the platen, the printing sheet can be readily' loaded.
However, it is still disadvantageous in the £following

'points: Even if, as shown in FIG. 1, the front end

portion of the printing sheet s is fed ﬁo the élaten c

with the z_;l;id of the roller a and a guide board b-, in order

to let it go along the platen ¢ it is necessary to provide
an auxiliary sheet guide board 4 so as to forcibly lay the

printing sheet over the platen. " In this case, the .

- printing 'sh'eet-, striking against. the auxiliary sheetguzde

{ board d, is held unstable; i.e., slackened between the

roller a and the auxiliary sheet guide board d.
Therefore, in a printer in which the peripheral speed of
the platen ¢ is higher than the sheet feeding speed of the
push traﬁtor e, the slackening of the printing sheet ‘is

gradually absorbed during the sheet feeding operation, as

\
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rotatizon of the platen itself. In order to effectively feed the papers,
Japanese . Rat- .ent Application (COPl) No. 145052/1985 has disclosed a printer
whi th has two holding rollers belowthe platen (the term"OPI" as used

herei n neans an "unexam ned published application"). In the printer, a
fan-fol d paper feeding node and a cut paper feeding node are

a result of which the print position is shafted as much as

the slackening. Furthermore, in the cut paper feeding

operation, the cut: paper cannot be sufficiently fed with
' only the roller closer to the printing head.

A sheet feeding device in a printer, which can use
both a continuous sheet and a single sheet by switching
the continuous sheet feeding mode and the 'single_ sheet
feeding mode over to each other as was described above,
has been also disclosed by Japanese Patent Application
(OPI) No. 205182/1982_.. In the device, in order to use a
's-ingle sheet, its change-dver lever is shifted to
jinterrupt the transmission of the torque of an electric
‘motor to the pin tractor, so that the single sheet can be
fed with a pair of 'drawing rollers without 'removall of the
continuous sheet from the pin tractor. That is, in the
device, the continuous .sheet feeding mode and the single
- sheet feeding mode are switched over to each other by
operating. the change-over '_lever only. Therefore, the
sh'éét feeding device is unavoidably '_ intricate in
construction. Furthermore, the operaﬁion of the device is
rather troublesome because the change—over lever must be

operated frequently.
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switchéd over to each other according to the kind of print- ing paper.-to be

used. :That 4 s, in the fan-fold paper feeding node, the roller remoter from

the printing head i s abutted agai nst the platen to | ead the paper, and then

the two rollers are noved away fromthe platen; and in the cut paper

feeding node, only the roller closer to the printing head is abutted

agai nst the platen. An object of this invention is to eliminate the
above~described difficulties accompanying a conventional
sheet feeding device for use in a printer which uses both.
a single sheet and a continuous sheet.

~ More specifically, an object of the invention is

to provide a sheet feeding device for use in a printer
which uses both a single sheet and a continuous sheet in
which, when a continuous sheet is used, it is not
slackened, and, when a single sheet is used, it is

positively fed.

The above and further objects of the invention are
solved by the feeding device as described in independent '
claim 1. Further advantageous features of the feeding
device are evident from the dependent claim. The invention

also provides a printer system according to independent claim 3&.

T he .i nven tli on provides a

sheet feeding device for a printer which uses both a

s;ngle sheet and a contznuous sheet in which sw;tchlng a

(' s:.ngle-sheet feeding mode and a cont:.nuous-st;eet feedlng e
Q | . .mode over to each other is positively achieved through
cooperation of selecting means for selecting one of the
single-sheet feeding mode and 'contihuous—sheet feeding

| mode and sheet feeding and removing switch means for
allowing sheet feeding means to operate to feed or remove
the single sheet or continuous sheet, and which device is

simple in construction and accordingly excellent in

operability.
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The abdve-descri bed conventional printer is advan- tageous in that, since
It 1s,so dgsigned that” the roller renoter fromthe printing head is abutted
agai nst the platen, the printing sheet can be readily | oaded. How ever, it
is still disadvantageous in the follow ng points: Even if, as shown in FIG
1, the front end portion of the printing sheet s is fed to the platen c
with the aid of the

FIG. 1 shbws a conventional sheet feéding device
in a printer;

FIG. 2 is a perspective view showing a sheet
feeding device in a printer body according to the present
invention; : |

PIGS. 3a through 3c are side views showing a
single-sheet feeding position, and two different
ppntinuous-sheet'feeding positions,'re#pectively;

FIGS. 4 is a perspective view showing a sheet feed
switch provided on the upper cover of the printer body:;

FIGS. 5a through 5c are side views showing the
positional relationships between a operating 1lever, a
driven lever, and a lever position detecting switch;

FIG. 6 is a flow chart showing the sheet feeding

;opération according to the present invention;

FIGS. 7a through 74 are flow charts showing the
operation of setting and ?emoving single- and continuous-
sheets according to the present invention, respectively;
and

FIG. 8 is a perspective view showing é sheet
selection switch disposed on the printer body instead of

an operating lever.

-

I T



roller*a and a guide board b, in order to let it go along the platen c it
I S negessary to provide an auxiliary sheet guide board d so as to forcibly
|l ay the printing sheet over the platen. In this case, the printing sheet,
striking against the auxiliary sheet guide board d, is held unsta-

In the following, preferred embodiments of the

invention will be described.

Referring to FIGS. 2 and 3, a sheet feeding device
"built in a printer body-according to this invention will
.be described.
In these figures, reference numeral 1 designétes
an operating lever for displacing a sheet feeding unit 10
.(described later) according to the 'kind of a recording
sheet S. The operating lever 1 comprises: an operating
arm 2 protruding above the upper surface of the printer
body (not shown) so that it can be operated by the hand; a
unit displacing arm 3 acﬁing on the sheet feeding unit 10
to displace the latter 10; and an arm 4. The arm 4 has a
cam 5 which acts on a drive force transmission gear train
20 to bring a part of the gear train into engagement or
, disengagement, and a switch depressing cam 7 which
depresses a lever position detecting switch 9 to detect
positions a, b and ¢ (described 1later). The operating
lever 1 thus constructed is of three-pronged form and
rotatably mounted on a shaft 6 secured to a pfinter frame.
On the other hand, the aforementioned sheet
feeding unit 10 is to change a recording'sheet feeding
operatiqn according to the kind -of the recording sheet
used and the sheet feeding mode selected. The unit 10
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-2- blé; i.e., slackened between the roller a and the auxiliary sheet guide
board.d. Therefore, in a printer in which the peripheral speed of the
platen c is higher than the sheet feeding speed of the push tractor e, the
sl ackening of the printing sheet is gradually absorbed during the sheet
comprises a sheet feeding lever 13 and a driven lever 11
which are mounted on a common shaft 12 so that they are
operated as one unit. Those levers 13 and 11 are turned
by the operating lever 1 which is engaged with the driven
lever ll; The driven lever 11 has a slide edge with which
the unit displacing arm 3 is slidaply engaged. More
specifically, the driven 1lever 11 has three arcuate
recesses lla, 1lb and llc along the slide edge so thét the
driven lever 11 takes three turning positions being
¢ _Qgpressed by the unit-dispiacing arm 3. The sheet feeding
lever 13 integral with the driven lever 11 has a roller
holder 14 at one end thereof in such a manner that the
roller holder 14 is rockable.. The roller holder 14 has
front rollers 15 at the one end closer to a printing head
33 and rear rollers 16 at the other end, respéctively.
The rear_roller 16 of the roller holder 14 are pulled by a
. weak tension spring 17 connected to the sheet feeding
lever 13. Therefore, when the driven lever 11 is at a
single-sheet (S;) feed position; i}e;, when the end of the
unit displacing arm 3 is engaged with the first recess
( lla, as shown in FIG. 3a, the spget feeding lever 13 is
turned ciockwise by means of resilient means like spring l3a
fastened with one end on lever 13 and with another end on a
fixed part of the device like on the printer body as evident
from Fig 3a, to pusb the rollers 15 and 16 against a platen 30.
When the driven lever 11 is at a continuous sheet (52) push
tractor feed position; i.e. when the end of the unit

displacing arm 3 1is engaged with the - second
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f.eedi g operation, as a result of which the print position is shafted as
much as the slackening. Furthernore, in the cut paper feeding operation,
the cut paper cannot be sufficiently fed with only the roller closer to the
printing head. A sheet feeding device in a printer, which can use both a '
continuous sheet and a single sheet by swtching

recess 1llb, as shown in Fig. 3b, the sheet feeding lever 13 is turned one
step counterclockwise, against the force of spring 13a, so that the ioller
holder 14 is slightly moved away from the platen 30 while
it is turned cloc_:kwise by the tension spring 17, as a
result of which only the front rollers 15 is held in light
contact with the platen.30. When the driven lever 11 is
at a continuous sheet (S2) pull tractor feed position;
i.e., when the end of the unit displacing arm 3 is engaged
with the t_hird recess llc, as shown in FIG. 3c, the sheet
feeding lever 13 is .fur.ther turned counterclockwise
against the force of spring 1l3a, so that botﬁ the rollers 15

and 16 are spaced away from the platen 30.

Further, in FIG. 2, reference numerai 21
designates a first intermediate gear of the push tractor
drive gear train 20, which is mounted on a shaft 22 in
such a manner that- it is movable in the direction of axis
while being engaged with a. pinion 23 of a drive motor 28.
One end of the shaft 22 of the first intermediate gear 21
is abutted against the arm 4 of the operating lever 1, so
| - that, due to the cam 5 of the arm 4, the first

intermediate gear 21 is disengaged from a second
intermediate gear 24 when the operating lever l' is at the
s:.ngle-sheet feed pos:.tlon, and it is engaged with the
second intermediate gear 24 when the operating lever l is

at the _contlnuous ‘'sheet feed position (the push tractor
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t:he continuous sheet feeding node and the single sheet feeding node over to
each ot her, as was descri bed above, has been al so disclosed by Japanese
Pat ent Application (OPI) No. 205182/1982. In the device, in order to use a
single sheet, its change-over lever is shifted to interrupt the '
transm ssion of the torque of an electric notor to the pin tractor, so that
the single sheet .
feed position or pull tractor feed pbsition) vhereby the
torque of the drive motor 28 is transmitted through the.
pinion.-23, the first intermediate gear 21, the second
intermediate geér .24, and a pinion 26 engaged with the
gear 24 to the push tractor 25.
| The aforementioned lever position detecting switch
9 is disposed near the operating lever 1. When the
operating lever 1 is at the single-sheet feed position,
the switch 9 is turnéd off. When the operating lever 1 is
at the continuous sheet feed position (the push tractor
feed position or pull tractor feed position), the.actuator
8 of the switch 9 is depressed by the cam 7 of the arm 4
of the operating lever 1 so that the switch 9 is turned
on. Thus, it can be determined whetherlthe operating mode
is the_single—sheet feed mode or the continuous—sheet feed
mode.

In FIG. 3a, feference numeral 18 designates a
stopper pin on ﬁhe sheet feeding unit 10; 31, a guide
bcard; 32, an auxiliary sheet guide board; 33, a printing
head; and 34, a sheet presénce detecting switch provided
in the path along which a recording sheet S is moved. The
platen 30 is so designed that, with the aid of a power
transmission mechanism (not shown) the torqﬁe of the drivé

motor 28 is transmitted'to the platen 30 irrespective:of

the engagement or disengagement of the first and second
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can be~fed with a pair of drawing rollers w thout renoval of the continuous

sheet ,from,the pin tractor. That is, in the device, the continuous sheet

feedlng node and the single sheet feedlng node are switched over to each

ot her by operating the change-over |lever only. Therefore, the sheet feedlng

device is unavoidably intricate in con- struction. Furthernore, the

operation of the device is
intermediate gears 21 and 24. In FIG. 3c, reference
numeral 27 designates a pull tractor disposed downstream’
of the printing head 33. The pull tractor 27 is so
designed that, with the aid of a power transmission
mechanism (not shown), it pulls the continuous sheet S; at
_the speed equal to that of the push tractor 25, as is well
known in the art. A switch 50 for transmitting a
recording sheet feeding instruction signal (hereinafter
referred.to as "a sheet feed switch") is provided on the
upper surface of the érinter body, as'shown in FIG. 4.

In printing.data on a single sheet S; such as a
cut sheet with the printer thus constructed, the operating
lever 1 is first turned to a position shown in FIG. 5a.
As a result,.the arm 4 of the operating lever llshifts the
first intermediate gear 21 to the lowest part of the cam 5
of the arm 4, relatively, 'so that the first intermediate

:gear 21 is disengaged from the second intermediate gear

{ 24, while the lever position detecting switch 9 is held

turned off because the.cam 7 does not act on if. Thus, it

( : can be determined that the single-sheet feeding position
has been attained. |

At the same time, the end of the unit displacing

arm 3 is engaged with the first recess 1lla of the driven

lever 1ll; that is, the lever 11 is held at the single-

sheet feed position. Accordingly, as shown in FIG. 3a,

— e ———
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rat her* troubl esone because the change-over |ever nust be operated
frequently. An object of this invention is to elimnate the above-
described difficulties acconpanying a conventional sheet feeding device for
use in a printer which uses both.a single sheet and a conti nuous sheet. '
More specifically, an object of the inventionis to pro-

the sheet feeding lever 13 integral with the driven lever
11 pushes the roller holder 14 upwardly, so that the front
and rear rollers 15 and 16 are abutted against the platen
30. As a result, the single sheet S; fed along the platen
30 is brought into close contact with the platen 30, so
that the sheet is positively fed by rotation of the platen
30.

Upon 'operatibn of the sheet feed switch 50,
setting the single sheet S; and removing the éingle sheet
printed are carried out, respectively, which will be
described with respéct to FIGS. 6, 7a, and 7b.

First, a switch for power supply is turned on
{Step a of PIG. 6). .When it has been detected -that no
sheet exists in Step b, the printer is then held waiting
for insertion of a printing sheet until insertion of the
printing sheet in the Step d, after it is detected that

‘ the operating lever 1 is at the single-sheet feed position
in Step c¢. When a single sheet S; is inserted into the
printer, the front edge of the single sheet is abutted
against the nipping region 40 of. the platen 30 and the
rear rollers 16; that is, it is positioned in place, while
the sheet presence detecting switch 34 disposed along the
path of the single sheet S; operates to détect the
insertion of the sheet in-Stép b. That is, in the printer

body, it has been determined that the operating lever 1 is
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vi-de a- sheet feeding device for use in a printer which uses both a single
sheet,and a continuous sheet in which, when a continuous sheet is used, it
i s not. sl ackened, and, when a single sheet is used, it is positively fed.

at the single-sheet feed position in Step e, and the sheet
presence detecting.switch 34 has detected the presence of
the sheet. '

When, under this condition, the sheet feed switch
50 is operated (Step f), as shown in a flow chart of FIG.
7a, the drive motor 28 is turned by a predetermined
amount, N1 pulses, in the forward direction to feed the
single sheet S; from the position 40 to a position 42a
above a printing position 41 (herein after referred to
as "a peek top positidn“) as shown in FIG. 3a, and then it.
i; stopped (Sﬁep g). Thus, the single sheet S; has been
set in the printer body.

As the printing operation is carried out (Step h),
the sheet presence detecting switch 34 will detect the
rear edge of the single sheet S3, that is, the absence of
the sheet (Step i). Thereupon, the printer is again held

:waiting for insertion of another sheet (Step j) after, in
response to the detection of the rear end, the motor 28 is
turned in the forward direction as much as a predetermined
émount, N2 pulses to remove the single sheet S1 (Step w),
as indicated in the flow chart of FIG. 6. |

: On the other -haad, after completidn of the
. printing operation, in the case where the shéet presence
detecting switch 34 aetects the presence of the sheet

(Step i), the single sheet S; printed must be removed in
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The above and further objects of the invention are solved by the feeding
devi ce as edescribed in independ- ent claim1l. Further advantageous features
of the feed- ing device are evident fromthe dependent claim The invention
al so provides a printer systemaccording to i ndependent claim3. The. '
i nvention provides a sheet feeding device for a

order to insert another sheet into the printer. 1In this
case, in the printer body, it has been detected that the
operating lever 1 is at the single-sheet feed position,
and the sheet presence detecting switch 34 is in "sheet
presenée state". When, under this condition, the sheet
feed switch 50 is operated again (Step k), then the drive
motor 28 is maintained driven in the forward direction
until the sheet presence detecting switch 34 detects the
rear edge of the single'sheeg Si1. Thereafter, in response
to the detection of the rear edge, the motor 28 is further
turned as much as a predetermined amount, N2 pulses, to
remove the single sheet S; (Step ¢). Then, the printer is
he;d.'waiting for insertion of the following sheet (See
FIG. 7b). |
In the case where a continuous sheet S, such as a
fan-fold sheet is used as a printihg sheet, the operating
: lever 1 is turned counterclockwise in FIG. 2 so that it
comes to the second position, that is, the push tractor
feed position as ﬁhown in FIG. 5b. As a result, the
s first intermediate gear 21 abutted against the lowest part
of the arm 4 is pushed up along the surface of the cam 5
of the arm 4, to engage with the second intermediate gear
24'thereby to transmit the torque of the motor to the fush
tractor 25, while the cam 7 of the arm 4 depresses the

actuator 8 of the lever position detecting switch 9 to
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printer which uses both a single sheet and a continuous sheet in which
swi.t chi ng.a si ngl e-sheet feeding node and a conti nuous-sheet feedi ng node
over to each other is positively achieved through cooperation of selecting
nmeans for selecting one of the single-sheet feeding node and

cont i nuous-sheet feeding node and sheet feeding and renoving switch means
for allow ng sheet

turn on the latter 9. Thus, it has been detected that the
continuous-sheet.feed position has been attained.
At thé same time, the end of the unit displacing
arm 3 is engaged with the second recess llh of the driven
lever 11 while pushing the driven 1lever 11
counterclockwise. In this operation, the sheet feeding .
lever 13 integral with the driven 1lever 11 is turned
counterclockwise, so that the roller holder 14 coupled to
i the sheet feeding lever 13 is slightly moved away f;om the
platen 30. As a resuit, the roller holder 14 is siightly
turned clockwise because the rear rollers 16 are pulled by
the weak tension spring 17, so that only the front rollers
15 are brought into soft contact with the cylindrical wall
of the platen 30 (FIG. 3b). | |
| Thus, the switching of the sheet feeding unit 10
and the drive gear train 20 by the operating lever 1 has
- ;been accomplished.

Setting the continuous sheet S; is started in
response to the opération. of the sheet feed switch 50
similarly as in the case of the .s_ingle sheet 83, which
will be described according to flow charts shown in FIGS.
6 and.7c. |

First, before insertion of a sheet; that is, in
the éase where the printer body has deﬁected that the

sheet presence detecting switch 34 is in sheet absence

T —
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feeding neans to operate to feed or renove the single sheet or continuous
sheet,. and which devicé is sinple in construction and accordi ngly excell ent
in operablllty FIG 1 shows a conventional sheet feeding device in a
printer; FIG 2 is a perspective view showi ng a sheet feeding device in a ’
printer body according to the present

state (Step b) and the operating 1lever 1 is at the
continuous-sheet feed position (Step c), the sheet feed
switch 50 is operated (Step m). As a result, the drive
motor- 28 is turned in the forward direction, and the
torque'thereof is transmitted through the pinion 23, the
first intermediate gear 21, the second intermediate gear
24 and the pinion 26 of the push tractor 25 to drive the
latter 25 thereby to feed the continﬁous sheet S; (Step
n). The continuous sheet S; is fed in the directiot-of
the arrow g of FIG. 3b whiie being guided by the guide
board 31. When the front edge of the continuous sheet S2
reaches the position 43, the sheet presence detecting
switch 34 is operated to detect "the insertion of the
continuous sheet Sa. Thereafter, in response. to the
detection of the sheet presence, the drive motor 28 is
turned 1n the forward direction as much as a predetermlned
amount, N3 pulses, as indicated in the flow chart ofArIG.;a

'a{:%f;fffq7 As a result, the -front - edge -of - the contxnucus“she

'sg is sent to the penpheral surface of the 'ﬁlaten: 30':._
while the sheet being supported by the front rollers 15,”1;;'
and then to the peek top position 42b while the sheet
being guided by the auxiliary sheet guide board 32. Thus,
the:continuous sheet S; has been set in the printer body.

The continuous sheet S; is relatively high :in

‘stiffness. Therefore, even if the continuous sheet fed
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_knvention; FIGS. 3a through 3c are side views showing a sin- gle-sheet
f eedi.ng pasition, and two different contin- uous-sheet feeding positions,
respectively; FIGS. 4 is a perspective view showi ng a sheet feed switch
provi ded on the upper cover of the printer body;
along the guide' board 31 is partially slackened, it is
extended along the platen 30_while being simply supported
by the front rollers 15 closer to the printing head 33.
Therefore, the continuous sheet S; will never be slackened
over a slight distance ¢ (FIG. 3b) downstream of“the front
rollers 15, so that the printing is accurately carried
out.
After the printing operation has been.carried out
(Step ©), in the case where the recording sheet is
replaced by another .one, the printer body has detected
that the operating lever 1 is at the continuous-sheet feed
position and the sheet presence detecting switch 34 is in
sheet presence state (Step p). Therefore, when the sheet
feed switch 50 is operated again (Step q), the continuous
sheet S; is moved backwardly (Step r). First, the drive:-
motor 28 is rotated in the reverse direction. When the

front edge of the sheet S; comes to the position 43 as the

detectzng switch 34 w111 detect the end of the continuous
{ ‘sheet Sz. Under this condition, as indicated in PFIG. 74,
the drive motor 28 is further turned .in the reverse
direction as much as a predetermined amount, N4 pulses, as
a result of which the continuous sheet Sz is moved
backwardly to the extent that a single sheet can ~be
readily inserted and.the continuous sheet Sz is still over
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Fl-GS..-5a t hrough 5c are . side views showi ng the positional .relationships
bet-ween a .operating ['‘éver, a driven lever, and a | ever position detecting
switch; FIG 6 is a flow chart . showi ng the sheet f eedi ng operation
accordlng to the present invention; FIGS. 7a through 7d are flow charts
show ng the operation of setting and renovi ng single- and con-

the push tractor 25; in other words, the continuous sheet
is moved backwardly until its front end comes to a
position 44 shown in FIG. 3b. Thus, the continuous sheet
has been moved baekwardly, and the printer is ready for
insertion of a recording sheet.

On the contrary, in the case where the sheet
presence detecting switch 34 detects the absence of the
continuous sheet, that is, the rear edge of the sheet, the
sheet feed switch 50 is operated (Step s) so that the
motor 28 is turned in the forward direction as much as a
predetermined amount Ns to remove the continuous sheet S2
(Step t).

| | Further, in the case where the sheet presence
detecting' switch 34 detects the presence of the sheet
(Step b) and'the operating lever 1 is at the coantinuous-

sheet feed pos:LtJ.on (Step e), the sheet feed sw:.tch _:.s

) -operated so that the contlnuous sheet Sz

"QTL" backwardly; in the _same” way.'as Step. ;:Tf;T‘

f . In the case where the continuous sheet Sz is fed'

¢ - by means of both of the push tractor 25 and the pull’
| tractor 27, - the operating ‘lever 1 is further turned
counterclockwise, as shown in FIG. Sc. As a result, the
sheet feeding lever 13 is further turned through the
driven lever 11 by the unit displacing arm: 3

counterclockwise, so that the roller holder 14 mounted on

———
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ti'nuous- sheets according to the present invention, respectively; anq_ -4
FIG 8 is a perspective view show ng s sheet sel ec- : S

the unit displacing lever 3 is moved away from the platen
30; that is, both of the front and rear rollers 15 and 16
are spaced away from the platen 30. Accordingly, the
continuous sheet S, laid over the push:tractor 25 and the
pull tractor 27 is held in light contact with the platen
30. Bence, even when the platen is rotated at a
peripheral speed higher than that of the tractors 25 and
27;Jthe sheet is fed correctly.

In the above-described sheet feeding device, not
pely a single-sheet feeding operation is carried out, but
also a continuous-sheet feeding operation is performed by
the push tractor feed method or the pull tractor feed
method; however, the object of the invention can be
achieved without wusing the pull tractor feed. method.
Furthermore, the operating lever 1 is not limited only-to
that which has been described above; thae is, it may be

.replaced by any member which functiohs equally, for
example, a: sheet selection sw:tch 51 shown in FIG. 8. e
As was descrlbed above, in the sheet feedzng

device according to the invention, the roller holder

—

having the first rollers close to the printing head and
the second rollers remote from the printing head is
provided near the platen, and the roller holder is
displaced so that both of the first and second rollefs are

abutted against the platen, only the first rollers close
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ti-on switch disposed on the printer body instead of an operating lever. In
the foll owkng, preferred enbodi nents of the inven- tion will be described.
Referring to FIGS. 2 and 3, a sheet feeding device built in a printer body
according to this invention will be descri bed.

to the printing head are brought into contact with the
platen; or both of the first and second rollers are spaced
away from the platen. Therefore, in the case of the
single sheet, it is abutted against the platen with the
aid of the first and second rollers, so that is is
pdsitively fed. In the case of the continuous sheet, the
first rollers close to the platen is brought into light
contact with the platen, so that the sheet is prevented
| from being ' slackened downstream of the first rollers,
whereby the printing. operation is achieved with high
accuracy. Alternatively, the continuous sheet can be feﬁ
correctly with the first and second rollers being spaced
away from the platen, using both of the push tractor and
the pull tractor.
Furthermore, in the sheet feeding device of the

1nvent1on, the printing sheets and the sheet feedzng modes* )

;are ' switched through the cooperation of the. selectzngb"

means fbr selecting one of  the- sxngle sheet feedxng mod}

£ oo e N
f - e

and ‘one or two dlfferent contlnuous-sheet feedlng modes,"

; - and the sheet feeding and removing swztch means, ‘and

]

‘therefore the switching operations are positively -
achieved. Thus, the sheet feeding device'of the invention
is excellent in operability; that is, sigple in

construction.
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I these figures, reference nuneral 1 designates an operating |ever for
di spl aci ng«a sheet Wscri bed later) according to the kind
of a recordi ng sheet The operating tever 1 conprises: an operating arm 2
protrudi ng above thelﬁl’ mg"m the printer body (not shown) so that

It can be operated by: ﬂmu It di splacing arm 3 acting on the sheet
feeding unit - :

 Claims

1. A feeding device in a printe.f in which a single sheet
(S1) and a continuous sheet (S2) are selectively fed,
5 comprising:

a pair of rollers (15,16) including a first roller (15)
close to a printing head (33) and a second roller (16)
remote from said printing head (33), |

10
a platen (30) confronted with said printing head (33),

roller holding means (13,14) arranged near said platen
(30) for holding said pair of rollers (15,16) and

15 ' .
operating means (2,11) for causing said roller holding
means (13,14) to take a first position where said first
(15) and second (16) rollers abut against said platen
(30), and a second position where only said first roller

20 (15) |is brought into contact with said platen- (30),
respectively. ' ' TR __.._:' Ee)

-2, A- feeding' device as claimed in claim 1, where.ul said S
B operating means (2,11) further causes said roller holdlnq -
25 means (13,14) to take a third position where said first -
(15) and second (16) rollers are spaced away from said
platen (30).

3. A prlnter system ha.v:l.ng a sheet feeding device accord::.ng
30 to any one of the preceding claims.
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10 to displace the latter 10; and an arm 4. The arm4 has a cam 5 which
acts on a drive force transnmission gear train 20 to bring a part of the
gear train into engagenent or di sengagenent, and a switch depressing cam 7
whi ch depresses a | ever position detecting switch 9 to detect positions a,
b and ¢ (described later). The operating lever 1 thus constructed is of

t hree-pronged form and rotatably '

ABSTRACT

A printer system having éheet feeding device for
selectively feeding one of a single sheet (Sl) and a continuous
sheet (S2), comprises a platen (30) arranged confronted with a
printing unit (33); a sheet detector (34) disposed on a sheet
feeding path along which the sihgle (S1) and continuous (S2)
sheets are fed, for detecting the presence of one of the
single (Sl1) and continuous (S2) sheets; a sheet feeder (10)
positioned near the platen (30), for feeding one of the single
(S1) and continuous (S2) sheets to a predetermined position; a
selector for selecting one of a single-sheet feeding mode and
a continuocus-sheet feeding mode; and a sheet feeding and
removing switéh for allowing the sheet feeder (10) to operate
to feed and remove one of the single (Sl1) and continuous (S2)

sheets.

—_—
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. SelkKo mpson Lorporation _
noptietoral Ropihhedtioh secured to a printer frane. On the other hand, the

Af Bp S9bhE440n@@38heet feed- ing unit 10 is to change a recordi ng sheet

f e85lioggERder - ati on accordi *gio he ki nd of the recording sheet used and

t he sheet feedi ng node sel efgfge . Qe%it 10 com prises a sheet feeding.
13 and a driven |ever 11 which_afe nounted on a common shaft 12 so

| ever
t hat

t hey

_j\.
a’;_@'
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.are eperated as one unit. Those Ievlsrsl’lga‘nd%luéfe turned by the &/
operating.lever 1 which is engaged with the driven |levergll. The driven 8
|l ever 1 1 has a slide edge with which the unit- displaci E‘armS is slidably
engaged. More specifically, the drjiven |ever 11hg,as t hee arcuate recesses

11a, 11b and 11c al ong tr@’fgl"'r de—guus SO0 th_gb the/drjven | ever 11 takes
t hree turning p03|t0915 beifng

This Sheet Has Been R,
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rollers 15 at tMhe one end closer to a printing head 33 #d& ear rollers 16

at the other d, respectively.The rear roLLe (§§ of the roller holder 14

are pulled by a weak ten- sion sprfihg 17 co e sheet feeding
en | ever e-sheet (S[err])

| ever 13. Tiferefore, when the dri
t he unlt dlsplac- |ng arn13 I s engaged

feed posityfon; i.e., when the end
with the first recess 1l1a, as sh

()
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in FIG 3a, the sheet feeding |ever 13 is turned ¢cl‘ockwi se by neans of
resilj ent ’;zzéans i ke spring 13a fast?eﬂe h e end on lever 13 and with
anot her e on a fixed part of the devi the printer body as

evi dent f’rom Fig 3a, to push the rollers 15 and 16 against a platen 30.
Wien the/driven lever 11 is at a continuous sheet (S[err]) push tractor
sition; i.e. when the end of the unit This Sheet Has Been Re
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di splacing,arm 3 is engaged wi th the secon§ 4 écess 1 1 b, as shown in Fig.
3b, the, street feeding lever 13 _is turned one step Cﬁ?ﬁ éfl ockw se, "agai nst

the forcg of spring 13a, so hat the rolls|holder 1 i ght wved away
fromthe platen 30 while it |s turned ¢l ockw se bythet ! silo pring 17,
as a result of which only the—+ent—rotters is held . in | cont act
with the platen 30. Wien the ]‘gﬁE.V g‘. h%gt\ :

n~ PREFARATORY OFERATIMN
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dr|ven lever 11 is at a continuous sheet (’s2) pul| tractog fee o?tlon

, Wpep the end of* the unj arm3 is engage Ql rd’
recess 11lc, as shown in FIG| 3c, the sheetfieeding |ever 1
turned coun- terclockw se a of spring 13a, so t hat both the
rollers 15 and 16 are spa fromthe platen 30. Further, in FIG 2,
ref erence nufgEd) @Nﬂ&&@ﬁaﬁ'@&% -

ABSENCE,
PEtect sKET
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Y
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a first internedi ate gear of the push tra{I/ozrj drive gear train 20, which is . :;
nounteede,0p a shaft 22 in such a manner that it is novable in the direction
of axis while being engaged with a pinion 23 of a drive notor 28. One end
of the shaft 22 of the first internediate gear 21 is abutted against the -
arm4 of the operating lever 1, so that, due

—

o Fl& g
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:. : _ GL0b7i8-y £i9S
to the camb5 of the.arm4, the first internediate gear 21 is di sengaged
fv.om a second-internedi-ate- -gear.- -24..when the operating l-ever. 1;is at the .
si'ngl e- s*\kget feed p05|t|on and“It is}engaged witvh 't he second |nt,ermad| ai'e

gear 24 en the Opél‘a’t‘lﬂ’g Iever NILYD s at the conM nuous - sheetfeeg

LA e ; / ) . Y%
5 v/ :E,‘ ! y
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| R BRI
SHEET FEEDING DEVICE IN A PRINTER
REPLACEMENT SHEET
13 MAR 1997

This invention relates to a sheet feeding device
for use in a printer in which a continuous printing sheet
such as a fan-fold paper (hereinafter referred to as "a

~ continuous sheet'.') and a single printing sheet such as a
cut paper (hereinafter referred to as "a single sheet")

are fed for printing operation.

Some of the printers, which are output devices of
a computer, are able to use both a continuous sheet such
as a fan-fold paper and a single sheet such as a cut
paper. In such a printer, the fan-fold paper is fed with
a push tractor disposed in front of a platen, ;nd the cut
papér is fed by rotation of the plaﬁ:en itself. |

In order to effectively feed the papers, Japanese
Patent Application. (-OPI') No. 145052/1985 has disclosed a
printer which has two holding rollers below the platen
(the term "OPI" as u_s'ed herein means an "unexamined
published application”). In the printer, a fan-fold paper

feeding mode and a cut paper feeding mode are switched

I

i



p05|t|on (the push tractor feed position or pull tractor REEbA@BMENTbﬁHEET

whereby the torque of the drive notor 28 is transmtted fhfough tThe prm
23, the first internédi ate gear 21, the second internedi at¢ ERMARMO9RNd
pi nion 26 engaged with the gear 24 to the push tractor 2%.|The

af orenenti oned | ever position detecting swWitch 9 is di sppséd—rear—the—

operating lever 1. Wen the oper-

a

over to each other according to the kind of printing paper
to be used. That is, in the fan-fold paper feeding mode,
the roller remoter from the printing head is abutted
against the platen to lead the paper, and then the two
rollers are moved away from the piaten; and in the cut
paper feeding mode, only the ioller closer to the printing
head is abutted against the platen.

The above-described conventional ﬁrinter is
advantageous in that, since-it is so designed that the
roller remoter from the printing head is abutted against
the platen, the printing sheet can be readily loaded.
However, it is still disadvantageous in the following
points: Even if, as shown in FIG. 1, the front end
portion of the printing sheet s is fed to the ﬁlaten c
with the ;Ed of the roller a and a guide board b, in order
to let it go along the platen c it is necessary to prévide

~an auxiliary sheet guide board d so as to forcibly lay the

printing sheet over the platen. In this case, the. .

printing-shéef; striking againsﬁ'the auxiliaty sheet guiae
board 4, is held unstable; i.e., slackened between the
roller a and the auxiliary sheet guide board 4.
Therefore, in a printer in which the peripheral speed of
the platen ¢ is higher than the sheet feeding speed of the
push tractor e, the slackening of the printing sheet ‘'is

gradually absorbed during the sheet feeding operation, as

—_—
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ating lever 1 is at the single-sheet feed position, the switch 9 is turned
off. When the operating lever 1 is at the-continuous t muTdn
(the push tractor feed position or pull tractor feed Sgﬁﬁma ﬂgwrgﬁﬂﬂfF
actuator 8 of the switch 9 is depressed by the cam 7 othq % A §34 of {tHe -
. h

operating lever 1 so that the switch-9 isgurned on. [Th ﬂm%e
det er m ned.whet her the operating node - - : Bk

a result of which the print position is shafted as much as

the slackening. Furthermore, in the cut paper feeding

operation, the cu£ paper cannot be sufficiently fed with
'dnly the roller closer to the printing head.

A sheet feeding devige in a printer, which can use
both a continuous shegt and a single sheet by switching
tHe continuous sheet feeding mode and the single sheet
feeding mode over to each other as was described above,
has been also disclosed by Japanese Patent Application
(OPI) No. 205182/1982; In the device, in order to use a
single sheet, its change—overl lever is shifted to
interrupt the transmission of the torque of an electric
motor to the pin tfactor, sd'that the single sheet can be
fed with a pair of drawing rollers without removai of the
continuous sheet from the pin tractor. That is, in the
device, the continuous sheet feeding mode and the single
" sheet feeding mode are switched over to each “other by
operating the change-o#gr- lever only. Therefore, fhe
sheet feeding device is unavoidably intricate in
construction. Furthermore, the operation of the device is
rather troublesome because fhe change-over lever must be

operated frequently.




i s the single-sheet feed node or the continuous-sheet REE@A@EH&%H\SHEEG
3a, reference nuneral 18 designates a stop- per pin of ng
tnit 10; 31, a guide board; ‘32, an auxiliary sheet guifd bf% ﬁ@

printing head; and 34, a sheet presence detecting switic vi de |n1
pat h al ong mhlch a recording sheet S is mbved. The

j
U

An object of this invention is to eliminate the
above—described difficulties accompanying a conventional
sheet feeding device for use in a printer which uses Eoth
a single sheet and a continuous sheet.

More specifically, an object of the invention is

to provide a sheet feeding device for use in a printer
which uses both a single sheet and a continuous sheet in
y?ich, when a continuous sheet 1is wused, it is not
slackened, and, when a single sheet is used, it is

positively fed.

The above and further objects of the invention afe
solved by the feeding device as described in independent
claim 1. Further advantageous features of the feeding
dévice are evident from the dependent claim. The invention

also provides a printer system according to independent claim 2

T he inventdion provides a
sheet feeding device for a printer which uses both a
single sheet and a cont;nuous sheet in whlch switching a
ls:l.ngle-sheet feeding mode and a cont:.nuous-sheet feeding
mode over to each other is positively achieved through
cooperation of selecting means for selecting one of the
single-sheet feeding mode and continuous-sheet feeding
mode and sheet feeding and removing switch means for
allowing sheet feeding means to operate to feed or femove
the single sheet or continuous sheet, and which device is

simple in construction and accordingly excellent in

———
—————

operabiiity.
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platen 30 is so designed that, with the aid of a power transm ssion
mechani sm (not shown) the torque of the drive notor 28 is transmtted to
the platen 30 irrespective of the engagenent or dise of the fjrst

and sec- ond internediate gears 21 and 24. In FIG 3 EPEA@ﬁﬁQJNQ‘&HEEEaI 27

designates-a pull tractor disposed down- §tream of tHhe priTtTng—tready 3B.
The pull tractor 27 is so 13 MAR 1997

FIG. 1 shows a conventional sheet feeding device
in a printer;
FIG. 2 is a perspective view showing a sheet

feeding device in a printer body according to the present

ipvention;
-

. ?IGS. 3a through 3c are side views showing a
single-sheet feeding pbs@tion, and two different
continuous—-sheet feeding positions, respectively;

FIGS. 4 is a perspective view showing a sheet feed
switch provided on the upper cover of the printer body;
FIGS. 5a throﬁgh, Sc are side views showing the

‘positional relationships between a operating lever, a
driven lever, and a lever position detecting switch;

FIG. 6 is a flow chart showing the shest feeding

. operation acéording to the present ihvention;

?IGS. 7a ?:hrough 74 are flow charts éﬁ;_wing _the .
~operation of setting and ;emoving single- and continuous-
sheets according to the present invention, :especti?ely;

and
FIG; 8 is a perspective view showing s sheet

selection switch disposed on the printer body instead of

an operating lever.

LR



dhesigned that, with the aid of a power transm ssion ne i )
it pulls the continuous sheet S[err] at the speed equaﬁmﬁ&@m'r S ﬁ@

recording sheet feeding instruction signal (hereinafter| reft&MAR 1997as
sheet feed switch") is provided on the 6 "

sh

tyactor 25, as is well known in the art. A switch 50 fqr transm’ttingT .

In the following, preferred embodiments of the

invention will be described.

Referring to FIGS. 2 and 3, a sheet feeding .device
"built in a printer body according to this invention- will
be described.
In these figures, reference numeral 1 designates
an operating lever for displacing a sheet feeding unit 10
(described 1later) according to the kind of a recording
sheet S. The operat-ing lever 1 comprises: an operating
arm 2 protruding above the upper surface of the printer
body (not shown) so that it can be operated by the hand; a
unit displacing arm 3 acting on the sheet féeding_ unit 10
to displace the latter 10; and an arm 4. The arm 4 has a
cam 5 which acts on a drive force transmission geaz; train
20 to bring a part of the gear train into engagement or
. disengagement, and a switch depressing cam 7 which
depresses a lever position detecting switch 9 to detect
positions'a, b and ¢ (described 1later). The operating
lever 1 thus constructed is of three—éronged form and
rotatably mounted 6n a shaft 6 secured to a printer frame.
On the other hand, the aforementioned sheet
feeding unit 10 is to change a recording sheet feeding
operatioh according to the kind of the recording sheet

used and the sheet feeding mode selected. The unit 10

This Sheet Has Been Re
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| REPLACFRENT SHEET|
1( §e ‘»1 lyiny)

-7 upper surface of the printer body, as shown in FI&E |

on a single sheet S[err] such as a cut sheet with the|p |3Lﬁ{qﬁ%%§,

constructed, the operating lever 1 is first turned to}al positi

FIG b5a. As ) o -

7

comprises a sheet feeding lever 13 and a driven lever 11
which are mouhted on a common shaft 12 so that they are
operated as one unit. Those levers 13 and 11 are turned
by the operating lever 1 which is engaged with the driven
lever 11. The driven lever 11 has a slide edge with which
- the unit displacing arm 3 is slidably engaged. Hore
specifically, the driven 1lever 11 has three arcuate
recesses lla, 1lb and llc along the slide edge so that the
driven lever 11 takes three turning positions being
thﬁressed by the unit.aisplacing arﬁ 3. The sheet feeding
lever 13 integral with the driven lever 11 has a roller
holder 14 at one end thereof in such a manner that the
roller holder 14 is rockable. The roller holder 14 has
front rollers 15 at the one end closer to a printing head
33 and rear rollers 16 at the other end, respectively.
The rear roller 16 of the roller holder 14 are pulled by a
weak tension spring 17 connected to the sheet feeding
lever 13. Therefore, when the driven lever ll.is at a
‘single-sheet (S;) feed position; i.e., when the end of the
unit displacing arm 3 is engag'ed with the first recess
lla, as shown in FIG. 3a, the sheet feeding lever 13 is
turned ciockwise by means of resilient means like spring l3a
fastened with one end on lever 13 and with another end on a
fixed part of the device like on the printer body as evident
from Fig 3a, to push the rollers 15 and 16 against a platen 30.
When the driven lever 11 is at a continuous sheet (52) push
tractor feed position; i.e. when the end -of the unit

displacing arm 3 is engaged with the second

This Sheet Has Been Re ﬂ
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aresult, the arm4 of the operating lever 1 shifts thejjfp hELeLTEHahe
gear 21 to the |lowest part of the cam5 of the arm 4, ré{ 5ﬁ@§$téﬁiﬁht

the first intermediate gear 21 is disengaged fromthe sjedond i nternedi gt e
gear 24, while the lever position detecting switch 9 ig Hel #3tNARE970f f
because the cam 7 does not act on it. Thusg it can be detjerm ned that fhe
si ngl e-sheet feeding position has

=T

14

recess llb, as shown in Fig. 3b, the sheet feeding lever 13 is turned one
step countercleckwise, against the force of spring 13a, so that the roller
holder 14 is slightly moved away from the platen 30 while
it is turned clogkwise by the tension spring 17, as a
result of which only the front rollers 15 is held in light
contact with the platen 30. When the driven lever 11 is
at a continuous sheet (S2) pull tractor feed position;
ise., when the end of the unit displacing arm 3 is engaged
with the third recess llc, as shown in FIG. 3c, the sheet
feeding lever 13 is .fur.ther turned counterclockwise
against the force of spring 13a, so that both the rollers 15
and 16 are spaced away from the platen 30.

Further, in FIG. 2, reference numeral 21
designates a first intermediate gear of the push tractor
drive gear train 20, which is mounted on a shaft 22 in
such a manner that it is movable in the direction of axis

:while being engaged with a. pinion 23 of a drive motor 28.
One end 6f the shaft 22 of the first intermediate gear 21
is abutted against the arm 4 of the operating lever 1, so
that, due to the cam 5 of the arm 4, the first
intermediate gear 21 is disengaged from a second
.intermediate gear 24 when the operating lever 1 is at the
single-sheet feed position, and it is engaged with the
second intermediate gear 24 when the operating lever lfis

at the continuous sheet feed position (the push tractor

is Sheet Has Been Reﬂlaced I
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been attained. At the same time, the end of the unit RE&D@QEW@E&F&HEET

engaged with the first recess 11 a of the-driven leverf YT ThHat 157 T
lever 11 is held at the single-sheet feed position. A cordngh AR 15 srov
in FIG 3a, the sheet feeding lever 13 integral with tjhg driven Iever 1
pushes the roller holder 14 upwardly, so Bhat the front lard—+ear

'r—\§

feed position or pull tractor feed position) whereby the
torqué of the drive motor 28 is transmitted through the
pinion 23, the first intermediate gear 21, the second
jntermediate gear -24, and a pinion 26 engaged with the
gear 24 to the push tractor 25.

The aforementioned lever position detecting switch
9 is disposed near the operating lever 1. When the
operating lever 1 is at the single-sheet feed position,
the switch 9 is turned off. When the operating lever 1 is
at the continuous sheet feed position (the push tractor
feed position or pull tractor feed position), the actuator
8 of the switch 9 is depressed by the cam 7 of the arm 4
of the operating lever i so that the switch 9 is turned
on. Thus, it can be determined whether the operating ﬁode
is the single-sheet feed mode or the continuous—sheef feed
mode.

In PFIG. 3a, reference numeral 18 designates a
stopper pin on the sheet feeding unit 10; 31, a guide
board; 32, an auxiliary sheet guide board;.33, a printing
head; and 34, a sheet presence detecting switch provided
in the path along which a recording sheet S is moved. The

- platen 30 is so designed thﬁt, with the aid of a power
transmission mechanism (not shown) the torque of the drive
motor 28 is transmitted to the platen 30 irrespective:of

the engagement or disengagement of the first and second

"M \‘iii\fﬁfi‘ i




roIIers 15 and ‘16 are abutted agai nst t he platen 30. As
single sheet S[err] fed along the platen 30 is brought |nt ctose-tontagt

With the platen 30, so that the sheet is positively fed ﬂé&}%@ 9(7f t
pl aten 30. Upon'operation of the sheet feed switch 50, settl

sheet S[err]

respectively, which will be described with

REPEAOEMEND @HE“T

si ngl

and renoving the single sheetOprinted are darieied out,

he
e

intermediate gears 21 and 24. In FIG. 3ér reference
numeral 27 designates a pull tractor disposed downstream
of the printing head 33. The pull tractor 27 is so
designed that, with the aid of a power transmission
mechanism (not shown), it pulls the continuous sheet Sz at
the speed equal to that of the push tractor 25, as is well
known in the art. A switch 50 for transmitting a
recording sheet feeding instruction signal (hereinafter

r;ferred to as "a sheet feed switch") is provided on the

upper surface of the printer body, as shown in FIG. 4.

In printing data on a single sheet S; such as a
cut sheet with the printer thus constructed, the operating
lever 1 is first turned to a position shown in FIG. 5a.
As a result, the arm 4 of the operating lever 1 shifts thé
first intermediate gear 21 to the lowest part of the cam 5

of the arm 4, relatively, so that the first intermediate

:gear 21 is disengaged from the second intermediate gear

24, while the lever position detecting switch 9 is held
turned off because the cam 7 does not act on it,' Thus, it
can be determined that the single—sheét feeding position
has been attained.

At the same time, the gnd of the unit displaéing
arm 3 is engaged with the first recess lla of the driven
lever 1ll; that is, the lever 11 is held at the singlé-

sheet feed position. Accordingly, as shown in FIG. 3a,

———

- T



respect to FIGS. 6, 7a, and 7b. First,
on (Step a of FIG 6).
Step b, the printer
until insertion of the printing sheet
that the operating |ever
When a single

the sheet feeding lever 13 integral with

When it has been det ect ed t hat
is then held waiting for

1 is at the sindlle-sheet fee

a switch for power supply is turned

RBPCACEMENT, SuEETpet

fyer Tt TS detepted
DOsji3 MAR 1097 St Ep C.

insertio
in the Step d,

11 pushes the roller holder 14 upwardly, so that the front

and rear rollers 15 and lﬁlare abutted against the platen

30.

30 is brought into close contact with the platen 30,

As a result, the single sheet S; fed along the platen

SO

that the sheet is positively fed by rotation of the platen

30.

- Upon operation of the

sheet feed switch 50,

setting the single sheet S; and removing the single sheet

printed are carried out,

‘respectively, which will be

described with respect to FIGS. 6, 7a, and 7b.

First,
(Step a of FIG. 6).

sheet exists in Step b,

a switch for power supply is turned on
When it has been detected -that no

the printer is then held waiting

for insertion of a printing sheet until insertion of the

printing sheet in the Step d,

after it is detected that

‘ the operating lever 1 is at the single-sheet feed position

in Step c.

printer,

When a single sheet S; is inserted into the

the front edge of the single sheet is abutted

against the nipping region 40 of the platen 30 and the

rear rollers 16; that is, it is positioned in place, while

the sheet presence detecting.switch 34 disposed along the

path of the single

insertion of the sheet in Step b.

sheet S;

operates to detect the

That is, in the printer

body, it has been determined that the operating lever 1 is

" This Sheet Has Been

[ uﬁm



sheet S[err] is inserted into the printer, the front edQREBLACBEE§ﬂhEHEET

sheet is abutted against the nipping region 40 of the pla en 30 ana 1

rear rollers 16; that is, it is posi- tioned in place, whifl e1sharshhoet
presence detecting switch 34 disposed along the path of [the single shee

Ia

S[err] operates to detect the insertion a2 the sheet in{Step—b-

at the single-sheet feed position in Step e, and the sheet
presence detecting switch 34 has detected the presence of
the sheet.

. When, under this condition, the sheet feed switch
50 is operated (Step f£), as shown in a flow chart of FIG.
7a, the drive motor 28 is turned by a predetermined
amount, N1 pulses, in the forward direction to feed the
single sheet S; from the position 40 to a position 42a
dZbove a p:inting position 41. (herein after referred to
as "a peek top positién") as shown in FIG. 3a, and then it
is stopped (Step g). Thus, the single sheet S; has been
set in the printer body.

As the printing operation is carried out (Step h),
the sheet presence detecting switch 34 will detect the
rear edge of the single sheet S3, that is, the absence of
the sheet (Step i). Thereupon, the printer is again held

iwaiting for insertion of another sheet (Step j) after, in
response to the detection of the rear end, the motor 28 is
turned in the forward direction as much as a pré&étermined
amount, N2 pulses to remove the single éheet S1 (Step w),
as indicated in the flow chart of FIG. 6.

On the other hand, after completion of the
printing operation, in the case where the sheet presence
detectiﬁg switch 34 detects the presence of the sheet

(Step i), the single sheet S; printed must be removed in

\\\l\\\\\\\\\\\\\\ Wd




That
| ever

under

IS,

in the pri nt er body, it has been_ determ" ned tI@Lﬁﬁﬁmgw

1 is at the single-sheet feed position in Step €
pFesence detecting switch 34 has detected the presencd df the sheet.
this condition, the sheet feed switch 50 13 MAR 1997

oL
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case, in the printer body, it has been detected that the
operating lever 1 is at the single-sheet feed position,
and the sheet presence detecting switch 34 is in "sheet
presenée state®. When, under this condition, the sheet
feed switch 50 is operated again (Step k), then the drive
motor 28 is maintained driven in the forward direction
until the sheet presence detecting switch 34 detects the

rear edge of the single sheet S;. Thereafter, in response

to the detection of the rear edge, the motor 28 is further

turned as much as a predetermined amount, N2 pulses, to
remove the single sheet S; (Step ¢). Then, the printer is
held waiting for insertion of the following sheet (See
FIG. 7b).

In the case where a continucus sheet S; such as a

_ fan-fold sheet is used as a printing sheet, the operating
.lever 1 is turned counterclockwise in FIG. 2 so that it

comes to the second position, that is, the push tractor

feed position as shown in FIG. 5b. As'a result, the
first intermediate gear 21 abutted against the lowest part
of the arm 4 is pushed up along the surface of the cam 5
of the arm 4, to engage with the second intermediate gear
24 thereby to transmit the torque of the motor to the ﬁush
tractor 25, while the cam 7 of the arm 4 depresses the

actuator 8 of the lever position detecting switch 9 to

———————

This Sheet Has B

I

" order to insert another sheet into the printer. 1In this



I's operated (Step f), as shown in a flow chart of FIG

+ hn I‘JI‘L\IQ a0}

28 is turned by a predeterm ned anmount, N1 pulses, in
to feed the single sheet Serr] fromthe position 40 to
above a printing position 41 (herein after referred tq
position") as shown in FIG 3a, and thenl4 is stopped
single sheet S err] has been set in the

REBI AGEMENT SHEEE

a positlromnm 4

B R i

turn on the latter 9. Thus, it has been detected that the
continuous~sheet feed position has been attained.

At the same time, the end of the unit displacing
arm 3 is engaged with the second recess 1lb of the driven

lever 11 while pushing the driven 1lever 11

counterclockwise. In this operation, the sheet feeding .

lever 13 integral with the driven lever 11 1is turned
cahnterclockwise, so that the roller holder 14 coupled to
the sheet feeding lever 13 is slightly moved away f;om the
platen 30. As a resuit, the roller holder 14 is slightly
turned clockwise because the rear rollers 16 are pulled by
the weak tension spriﬂg 17, so that only the front rollers
15 are brought into soft contact with the cylindriéal wall
of the platen 30 (FIG. 3b). |

Thus; the switching of the sheet feeding unit 10
and the drive gear train 20 by the operating lever 1 has
=been accomplished.

Setting the continuous sheet Sz is started in
response to the operation of the sheet feed switch 50
similarly as in the case of the single sheet S;, which
will be described according to flow charts shown in FIGS.
6 and 7c.

First, before insertion of a sheet; that is, in
the case where the printer body has detected that the

sheet presence detecting switch 34 is in sheet absence

———
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tha o

neet

printer body. As the printing operation is carried oy—{Step—)

presence detecting switch 34 will detect the rear edg REBLACEME:NTnSHEE'E

Sferr], that is, the absence of the sheet (Step i). Th reuporn,
is again held wait- ing for insertion of another sheet (nggwR)wgfte ,

THe™p

heet
I ht er
in

response -to the detection of the rear endl5the notor |2§

state (Step b) and the operating lever 1 1is at the
continuous-sheet feed position (Step c), the sheet feed
switch 50 is operated (Step m). As a result, the drive
_motor 28 is turned in the forward direction, and the
torque thereof is transmitted through the pinion 23, the
first intermediate gear 21, the second intermediate gear
24 and the pinion 26 of the push tractor 25 to drive the
latter 25 thereby to feed the contirﬁious sheet Sz (Step
n). The continuous sheet S3 is fed in the direction of
the arrow g of FIG. '3b whiie being guided by the guide
beard 31. When the front edge of the continuous sheet Sj3
reaches the position 43, the sheet presence ‘detecting
switch 34 is operated to detect 'the insertion of the
continuous sheet Sa. Thereafter, 1in response' to the
detection of the sheet presence, the drive motor 28 is
turned in the forward direction as much as a predetermlned
amount, N3 pulses, as indicated in the flow chart ‘of: FIG. .
7c. As a result, the £front- edge -of - the contzmzons-asheet
.Sz is sent to the per:.pheral surface'ot the platen 30;‘;,_.
while the sheet being supported by the front rollers '15,'"
and then to the peek top position 42b while the sheet
'being guided by the auxiliary sheet guide board 32. Thus,
the continuous sheet S; has been set in the prinf.er body.
The continuous sheet Sz is relatively high -in

stiffness. Therefore, even if the continuous sheet fed

Sheet Has Been Replaced
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Is turned in the forward direction as nmuch as a predeter:- m ned amount, N2
pul ses to renove the single sheet S[err] (Step w), as | tgﬁ%wqaém TI|OW
chart of FIG 6. On the other. hand,- after conpletion : _

operation, in the case where the sheet presence ‘detectf [lin switch 34
detects the presence of the sheet (Step 16, the singlg s %B MARAIN pr
must be renoved in order to

it ed

along the guide board 31 is partially slackened, it 1is
extended along the platen 30 while being simply supported
by the front rollers 15 closer to the printing head 33.
Therefore, the continuous sheet S; will never be slackened
over a slight distance ¢ (FIG. 3b) downstream of the front
rollers 15, so that the printing is accurately carried
out.

M After the printing operation has been carried out
(Step o), in the case where the recording sheet is
replaced by another .one, tﬁe printer body has detected
eeat the operating lever 1 is at the continuous-sheet feed
position and the sheet presence detecting switch 34 is in
sheet presence state (Step p). Therefore, when the sheet
feed switch 50 is operated again (Step gq), the continuous
sheet Sy is moved backwerdly (Step r). PFirst, the drive
motor 28 is rotated in the reverse direction. When the
front edge of the sheet S; comes to the'positien 43 as tﬁe
sheet is. pulled by the push tractor 25, the sheet.presence.
detecting switch 34 w111 detect the end of the continuous
sheet S;. Under this condition, as indicated in PFIG. 74,
the drive motor 28 is further turned in the reverse
direction as much as a predetermined amount, N4 pulses, as
a result of which the continuous sheet Sz is moved
backwardly to the extent that a single sheet can -be

readily inserted and the continuous sheet S; is still over

i i\\ i



I nsert another sheet into the printer. In thi
It has been detected that the operating |ever
position, -and the sheet pres- ence detecting
presence -st ate” When, under this condition,
oper at ed again (Step k), then the drive mior
the forward direction until the sheet pres-

S case,i'RﬁmgﬁEMEN&SHE%D,

1is at the S|ngle sheet} fleed
switch 34!i5 1B MaRE997
the sheet{feed switch 50 fs

28 is maln

. Ly .
tatrtrrec—ortven n

the push tractor 25; in other words, the continuous sheet

is moved backwardly until its front end comes to a

position 44 shown in FIG. 3b.
has been moved backwardly, and

insertion of a recording sheet.

Thus, the continuous sheet

the printer is ready for

On the contrary, in the case where the sheet

presence detecting switch 34 detects the absence of the

gontinuous sheet, that is, the rear edge of the sheet, the

sheet feed switch 50 is operated (Step s) so that the

motor 28 is turned in the forward direction as much as a

predetermined amount Ns to remove the continuous sheet Sz

(Step t).

Further, in the case

where the sheet presence

detecting switch 34 detects the presence of the sheet

(Step b) and the operating lever 1 is at the continuous-

'sheet feed position (Step e),

the sheet_feed switch is

-oéerated 80 tnat ‘the contlnuous _ sheet Sz is moved

backwarc;y, an the same way as Step’ r._

~In the case where the continuous sheet S; is’ fedG

by means of both of the push

tractor 25 and the pu11'

tractor 27, - the operating lever 1 is further ‘turned

counterclockwise, as shown in FIG. 5c. As a result, the

sheet feeding lever 13 is further turned through the

driven lever 11 by the unit displacing arm: 3

counterclockwise, so that the r

oller holder 14 mounted on

This Sheet Has Been Replaced




ence detecting switch 34 detects the rear edge of the
Thereafter, in response to the detection of the rear e
further turned as much as a predeterm ned anount, N2 p
single sheet S[err] (Step |). Then, the printer is hel
S 8 - -

the unit displacing lever 3 is moved away from the platen
30; that is, both of the front and rear rollers 15 and 16
are spaced away from the platen 30. Accordingly, the
continuous sheet Sz laid over the push tractor 25 and the
pull tractor 27 is held in light contact with the platen
30. Hence, even when the platen is rotated at a
Egripheral speed higher than that of the tractors 25 and
27, the sheet is fed correctly. |

In the above-described sheet feeding devicé, not
only a single-sheet féeding operation is carried out, but
also a continuous-sheet feeding operation is performed by
the push tractor feed method or the pull tractor feed
method; however, the object of the invention can be
achieved without using the pull tractor feedi method.
Furthermore, the operating lever 1 is not limited only.to
that which has been described abové; that i§, it may be

=repiébed by any member which functions equally,' for
:example, a ‘sheet selection- swltch 51 shown-in FIG. 8.

As was described above, in the sheet feedlng
device according to the iﬁvention, the roller holder
having the £first rollers close to the printing head and
the second follers remote from the printing head is
provided near the platen, and the roller holder is
displaced so that both of the first and second rollers are

abutted against the platen, only the first rollers close

I
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for insertion of the followi ng sheet (See FIG 7b). |1 :
conti nuous sheet S2 such as agfan-folg sheet is uéed Eﬁﬁgﬁﬁﬁﬁ g %%t,
the operating lever 1 is turned countercl-ockwise in F -2 so that it} clones
to the second position, that is, the push tractor feed bosi3 MAR 1897 shp in
FIG 5b. As a result, the first 19 . :

to the printing head are brought into contact with the
platen, or both of the first and second rollers are spaced
away from the platen. Therefore, in the case of the
single sheet, it is abutted againsf the platen with the
aid of the first and second rollers, so that is is
positively fed. 1In the case of the continuous sheet, the
first rollers close to the platen is brought into light
contact with the platen,_éo that the sheet is prevented
from being slackened downst:eam of the first rollers,
whereby the printing. operation is achieved ~with high
accuracy. Alternatively, the continuous sheet can be fed
correctly with the first and second rollers being spaced
away from the platen, using both of the push traqtor and
the pull tractor.

Furthermore, in the sheet feeding device of the
invention, the prlntlng sheets and the sheet feedlng modes::ﬁJ

;are sw1tched through the cooperation of the selectlhg%

‘means for select;ng one of the single sheet feedxng}mod

and ‘one or two dlfferent continuous—-sheet feedlng modes,
and the sheet feeding and removing switch means, and
therefore the switching operations are pogitiyely
achieved. Thus, the sheet feeding deQice of the invention
is excellent in operability; that is, simple in

construction.

—
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I nternmedi ate gear 21 abutted against the | owest part- of the arm4 is pushed
up along the surface of the cam5 of the arm4, to engage with the second

intﬁrmedi ate gear 24 thereby to transmt the tordue-of e.nntor to the
push tractor 25, while the cam 7 of the arm 4 depresses REP{ Aa@_‘l rS
Lhe Igver position detecting switch 9 to2@rn on the laft : \’?%Iﬂrg fﬁﬁﬁ
een detected that the
_ 13 MAR 1997
Claims
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Has

A feeding device in a printer in which a single sheet:

(S1) and a continuous sheet (S52) are selectively fed,

comprisings:

a pair of rollers (15,16) including a first roller (15)
close to a printing head (33) and a second roller (16)
remote from said printing head (33),

a platen (30) confronted with said printing head (33'),

roller holding means (13,14) arranged near said platen
(30) for holding said pair of rollers (15,16) and

operating means (2,11) for causing said roller holding.

means (13,14) to take a first position where said first
(15) and second (16) zrollers abut against said platen
(30), and a second position where only said first roller

(15) is brought into contact with said platen - (30),

respectively.

operating means (2,11) further causes said roller hold:.ng
means (13,14) to take a third position where said first
(15) and second (16) rollers are spaced away from said

platen (30).

" A.feeding device as claimed in claim-1, “whetrein. s&id’

A printer system having a sheet feeding device according.

to any one of the preceding claims.

_—
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conti nuous-sheet feed position has been attained. At th
of the unit displacing arm3 is engaged with the secondjr

HWKEHEHE S@E’E

ecess— i of

-

=)

driven | ever
this operati

11 is turned counterclockwi se, so that ttea roll er hol de
sheet feeding | ever

11 whil e pushing the driven | ever 11 count
on, the sheet feeding lever 13 integral w't

rihgﬁgﬂlveng?ev

14 coupled-to-

U
=)
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SHEET FEEDING DEVICE IN A PRINTER

ABSTRACT

A printer system having sheet feeding device for
selectively feeding one of a single sheet (S1)and a continuous
sheet (S2), comprises a platen (30) arranged confronted with a
printing unit (33); a sheet detector (34) disposed on a sheet
feeding path along which the single (Sl) and continuous (S2)
sheets are fed, for detecting the presence of one of the
single (S1) and continuous (S2) sheets; a sheet feeder (10)
positioned near the platen (30), for feeding one of the single
(S1) and continuous (52) sheets to a predetermined position; a
selector for selecting one of a single-sheet feeding mode and
a continuous-sheet feeding mode; and a sheet feeding and
removing switch for allowing the sheet feeder (1l0) to operate
to feed and remove one of the single (S1) and continuous (S52)

sheets.

FIG.3A

—_—
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13 is slightly noved away fromthe platen 30. As a result, the roller

Tl

hol der 14 is slightly turned clockw se because the reaf I SN ,
pull ed by the weak tension spring 17, so that only the REH*A(%%QN?@L
brought into soft contactwith the cylindrical wall of 1hap|1ﬁiﬁg 3@ .;FI
3b). Thus, the switching of the sheet f_efd_i ng unit 10 ang -t R % ge

G.
Al

train 20 by the operating l.ever 1 has beén

ar e

FlG. 1
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acconpl ished. Setting the continuous sheet S[err] is started in response to
the operation of the sheet feed switch 50 simlarly as in the case of the

single sheet S[err], which will be described according to flow charts shown
in FIGS. 6 and 7c. First, before insertion-of a sheet; that is, in the case

FIG. 30

42a W St /

33
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where the printer body has detected that the sheet pres- ence detecting
swtch 34 is in sheet absence state (Step b) and the operating-lever 1 is
at the continuous-sheet feed position (Step c), the sheet feed switch 50 is
oper- ated (Step m. As a result, the drive notor 28 is turned in the
forward direction, and the torque thereof is trans- mtted through the

pi nion 23, the first internedi ate g%fr

|REPLACEMENT SHEET

13 MAR 1997

—_

asBeenRT‘laced o -

"l



21, he second internedi ate gear 24 and the pinion 26 of the push tractor
25 to drive the latter 25 thereby to feed the continuous sheet S2 (Step n).

The conti nuous sheet S[err]

3b while

FIG. 5q

-4._

-

is fed in the direction of the arrow g of FIG

REPLACEMENT SHEET,
13MAR W97 |
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béing gui ded by the guide board 31. When the front edge of‘the cont i nuous

sheet S[err]

reaches the position 43,

t he sheet presence detecting switch

34 is operated.to detect the insertion of the continuous sheet S[err].

Ther eafter,

in response to the detection of the sheet presence,

the drive

motor 28 is turned in the forward direction as nuch as a predeternined

anmount, N3 pul ses,

as indicated in

- 5 -
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fhe flow chart of FIG 7c. As a result, the front edge of the continuous

sheet S2 is sent to the peripheral
bei ng supported by the front

surface of the platen 30 while the sheet
rollers 15, and then to the peek top position

42b while the sheet being guided by the auxiliary sheet guide board 32.
t he continuous sheet S[err] has been set in the printer body.

Thus,

-6 -

FIG. 7a

FEED SINGLE SHEET

r

PREPARATORY OPERATION

v

ROTATE DRIVE MOTOR IN FORWARD
DIRECTION BY N1 PULSES

A

END

FIG. 7b

REMOVE SINGLE SHEET

REPLACEMENT SHEET
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PRESENCE

ABSENCE
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SHEET

A

ROTATE DRIVE MOTOR IN
FORWARD DIRECTION BY
N2 PULSES

ROTATE DRIVE MOTOR IN
FORWARD DIRECTION BY
ONE PULSE

Y

END
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The continuous sheet S[err] is relatively high in stiff- ness. Therefore,
-even if the continuous sheet fed along the guide board 31 is partially

sl ackened,. it is extended along the platen 30 while being sinply supported
by the front rollers 15 closer to the printing head 33. Therefore, the
continuous sheet S[err] will never be slackened over a slight distance
[err] (FIG 3b) downstream of the front- fotlers

REPLACEMENT SHEET
13 MAR 1997
FEED CONTINUOUS SHEET
DETECT ABSENCE
SHEET
PRESENCE
PRESENCE ,
ROTATE DRIVE MOTOR IN ROTATE DRIVE MOTOR IN.
FORWARD DIRECTION BY FORWARD DIRECTION BY
N3 PULSES ONE PULSE
END
MOVE CONTINUOUS .
SHEET BACKWARD
DET;;;\\\\\\\ PRESENCE
SHEET
PRESENCE
ABSENCE ‘
ROTATE DRIVE MOTOR IN ROTATE DRIVE MOTOR IN
REVERSE DIRECTION BY REVERSE DIRECTION BY
N4 PULSES ONE PULSE
END

e
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15, so that the printing is accurately carried out. After the printing
operation has been carried out (Step o), in the case where the recording
sheet is replaced by another one, the printer body has detected that the
operating lever 1 is at the continuous-sheet feed position and the sheet
presence detecting switch 34 is in sheet presence state (Step p).
Therefore, when the 8

——
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sheet feed switch 50 is operated again (Step q),
Slerr] is noved backwardly (Step r). First, the drive- ot
in the reverse direction. Wen the front edge of the she

the position 43

REPLACEMENT SHEET
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Sheet feeding device in a printer, v ...

Description P ¥ v T e .‘.";:' VE ST

This invention relates to a sheet feeding device for
use in a printer in which a continuous printing sheet such
as a fan-fold paper (hereinafter referred to as “a contin-
uous sheet") and a single printing sheet such as a cut
paper (hereinafter referred to as "a single sheet”) are fed
for printing operation.

Some of the printers, which are output devices of a
computer, are able to use both a continuous sheet such
as a fan-fold paper and a single sheet such as a cut
paper, as disclosed e.g. in EP-A-0026890. In such a
printer, the fan-fold paper is fed with a push tractor dis-
posed in front of a platen, and the cut paper is fed by
rotation of the platen itself.

In order to effectively feed the papers, Japanese Pat-
ent Application (OPI) No. 145052/1985 has disclosed a
printer which has two holding rollers below the platen
(the term "OP!" as used herein means an "unexamined
published application”). In the printer, a fan-fold paper
feeding mode and a cut paper feeding mode are
switched over to each other according to the kind of print-
ing paper to be used. Thatis, in the fan-fold paper feeding
mode, the roller remoter from the printing head is abutted
against the platen to lead the paper, and then the two
rollers are moved away from the platen; and in the cut
paper feeding mode, only the roller closer to the printing
head is abutted against the platen.

The above-described conventional printer is advan-
tageous in that, since it is so designed. that the rolier
remoter from the printing head is abutted against the
platen, the printing sheet can be readily loaded. How-
ever, it is still disadvantageous in the following points:
Even if, as shown in FIG. 1, the front end portion of the
printing sheet s is fed to the platen ¢ with the aid of the
roller a and a guide board b, in order to let it go along the
platen ¢ it is necessary to provide an auxiliary sheet
guide board d so as to forcibly lay the printing sheet over
the platen. In this case, the printing sheet, striking
against the auxiliary sheet guide board d, is held unsta-

the con- tinuous sheet
28.is.rotated . ..
"fcmmstoﬁf
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all- as the sheet is pulled by the push tractor 25, the sheet presence
etecting swtch 34 wll detect the end of the cg '3 tSferr].
Undgr this condition, as indicated in FIG 7d, th H@m SHEEﬁs
further turned in the reverse direction as nuch ds|a predeterm ngd}janount,
N4 pul ses, as a result of which the cont_é;_nuous shegt aM 1998

ble; i.e., slackened between the roller a and the auxiliary

sheet guide board d. Therefore, in a printer in which the

peripheral speed of the platen ¢ is higher than the sheet

feeding speed of the push tractor e, the slackening of the

printing sheet is gradually absorbed during the sheet

feeding operation, as a result of which the print position

is shafted as much as the slackening. Furthermore, in

the cut paper feeding operation, the cut paper cannotbe
sufficiently fed with only the roller closer to the printing

head. . :

A sheet feeding device in a printer, which can use
both a continuous sheet and a single sheet by switching
the continuous sheet feeding mode and the single sheet
feeding mode over to each other as was described
above, has been also disclosed by Japanese Patent
Application (OP!) No. 205182/1982. In the device, in
order to use a single sheet, its change-over lever is
shifted to interrupt the transmission of the torque of an
electric motor to the pin tractor, so that the single sheet

can be fed with a pair of drawing rollers without removal
of the continuous sheet from the pin tractor. That is, in
the device, the continuous sheet feeding mode and the
single sheet feeding mode are switched over to each
other by operating the change-over lever only. Therefore,
the sheet feeding device is unavoidably intricate in con-
struction. Furthermore, the operation of the device is
rather troublesome because the change-over lever must
be operated frequently.

An object of this invention is to eliminate the above-
described difficulties accompanying a conventional
sheet feeding device for use in a printer which uses both
a single sheet and a continuous sheet.

More specifically, an object of the invention is to pro-
vide a sheet feeding device for use in a printer which uses
both a single sheet and a continuous sheet in which,
when a continuous sheet is used, itis not slackened, and,
when a single sheet is used, it is positively fed.



I's nmoved backwardly to the extent that a single sheet be readily
inserted and the continuous sheet S[err] is still ovei&ﬁﬁﬁiﬁﬁﬁﬁﬁf‘ﬁig&m 25;
in other words, the continuous sheet is noved backwardlpy— § t
end comes to a position 44 shown in FIG 3b. Thus, the

been noved backwardly, and the prlnter_gs r eady for I n

recordi ng sheet.

|

é ti nuous sh
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The above and further objects of the invention are

solved by the feeding device as described in independ-
ent claim 1. Further advantageous features of the feed-
ing device are evident from the dependent claim. The
invention also provides a printer system according to
independent claim 3.

The invention provides a sheet feeding device for a
printer which uses both a singie sheet and a continuous
sheet in which switching a single-sheet feeding mode
and a continuous-gheet feeding mode over to each other
is positively achieved through cooperation of selecting
means for selecting one of the single-sheet feeding
mode and continuous-sheet feeding mode and sheet
feeding and removing switch means for allowing sheet
feeding means to operate to feed or remove the single
sheet or continuous sheet, and which device is simple in
construction and accordingly excellent in operability.

FIG. 1 shows a conventional sheet feeding device in
a printer;

FIG. 2 is a perspective view showing a sheet feeding
device in a printer body according to the present
invention;

FIGS. 3a through 3¢ are side views showing a sin-
gle-sheet feeding position, and two different contin-
uous-sheet feeding positions, respectively;

FIGS. 4 is a perspective view showing a sheet feed
switch provided on the upper cover of the printer
body;

FIGS. 5a through Sc are side views showing the
positional relationships between a operating lever, a
driven lever, and a lever position detecting switch;
FIG. 6 is a flow chart showing the sheet feeding
operation according to the present invention;

FIGS. 7a through 7d are flow charts showing the
operation of setting and removing single- and con-
tinuous-sheets accordlng to the present invention,
respectively; and

has



on the contrary,

det ect s, the absence of the con- tinuous sheet, that
t he, sheet, the sheet feed switch 50 is operated (St ¢p
28 is turned in the forward direction as nuch as a pr adgfrl ' an
to renove the continuous sheet S[err] (§Lep t). ‘HNnﬁgs

in the case where the sheet pres-
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FIG. 8isa berspective view showing s sheet selec-
tion switch disposed on the printer body instead of
an operating lever.

Inthe following, preferred embodiments of the inven-
 tion will be described.
| Referring to FIGS. 2 and 3, a sheet feeding device
| built in a printer body according to this invention will be
described.

In these figures, reference numeral 1 designates an
operating lever for displacing a sheet feeding unit 10
(described later) according to the kind of a recording
sheet S. The operating lever 1 comprises: an operating
arm 2 protruding above the upper surface of the printer
body (not shown) so that it can be operated by the hand;
a unit displacing arm 3 acting on the sheet feeding unit
10 to displace the latter 10; and an arm 4. The arm 4 has
a cam S which acts on a drive force transmission gear
train 20 to bring a part of the gear train into engagement
or disengagement, and a switch depressing cam 7 which
depresses a lever position detecting switch 9 to detect
positions a, b and ¢ (described later). The operating lever
1 thus constructed is of three-pronged form and rotatably
mounted on a shaft 6 secured to a printer frame.

On the other hand, the aforementioned sheet feed-
ing unit 10 is to change a recording sheet feeding oper-
ation according to the kind of the recording sheet used
and the sheet feeding mode selected. The unit 10 com-
prises a sheet feeding lever 13 and a driven lever 11
which are mounted on a common shaft 12 so that they
are operated as one unit. Those levers 13 and 11 are
turned by the operating lever 1 which is engaged with the
driven lever 11. Thedriven lever 11 has a slide edge with

which the unitdisplacing arm 3 is slidably engaged. More

specifically, the driven lever 11 has three arcuate
irecesses 11a, 11b and 11c¢ along the slide edge so that
‘the driven lever 11 takes three turning positions being




Further, in the case where the sheet presence detecting switch 34 detects
the presence of the sheet (Step b) and the operaftj \ T &ﬁ]—ﬁt t he
conti nuous- sheet feed position (Step e), the s : {4'4 operat ed
so’ that the continuous sheet S[err] is noved back-j wardly, in tHej|same way
as Step r. In the case where the contiguous shee S[ 2drJAN §598d |by
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depressed by the unit displacing arm 3. The sheet feed-
ing lever 13 integral with the driven lever 11 has a roller
holder 14 at one end thereof in such a manner that the
roller holder 14 is rockable. The roller holder 14 has front
rollers 15 at the one end closer to a printing head 33 and
rear rollers 16 at the other end, respectively. The rear
roller 16 of the roller holder 14 are pulled by a weak ten-
sion spring 17 connected to the sheet feeding lever 13.
:Therefore, when the driven lever 11 is at a single-sheet
(S) feed position; i.e., when the end of the unit displac-
ing arm 3 is engaged with the first recess 11a, as shown
in FIG. 3a, the sheet feeding lever 13 is turned clockwise
by means of resilient means like spring 13a fastened with
one end on lever 13 and with another end on a fixed part
of the device like on the printer body as evident from Fig
3a, to push the rollers 15 and 16 against a platen 30.
When the driven lever 11 is at a continuous sheet (S,)
push tractor feed position; i.e. when the end of the unit
displacing arm 3 is engaged with the second recess 11b,
as shown in Fig. 3b, the sheet feeding lever 13 is turned
one step counterclockwise, against the force of spring
13a, so that the rolls holder 14 is slightly moved away
from the platen 30 while it is turned clockwise by the ten-
sion spring 17, as a result of which only the front rollers
15 is held in light contact with the platen 30. When the
driven lever 11 is at a continuous sheet (S,) pull tractor
feed position; i.e., when the end of the unit displacing
arm 3 is engaged with the third recess 11c, as shown in
FIG. 3¢, the sheetfeeding lever 13 is further turned coun- -
terclockwise against the force of spring 13a, so that both
the rollers 15 and 16 are spaced away from the platen 30.
Further, in FIG. 2, reference numeral 21 designates
a first intermediate gear of the push tractor drive gear
train 20, which is mounted on a shaft 22 in such a manner
that it is movable in the direction of axis while being
engaged with a pinion 23 of a drive motor 28. One end
of the shaft 22 of the first intermediate gear 21 is abutted
against the arm 4 of the operating lever 1, so that, due



means of both of the push tractor 25 and the pull tractor 27, the operating
|l ever 1, is further turned counterclock- w se, as shown I n FIG 5c As a
result, the sheet feeding lever 13 is further red—th guc. ke driven

| ever 11 by the unit displacing arm3 counter‘ﬁ M@A NESHERE] ¢ he
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to the cam S of the arm 4, the first intermediate gear 21
is disengaged from a second intermediate gear 24 when
the operating lever 1 is at the single-sheet feed position,
-and it is engaged with the second intermediate gear 24
whenthe operating lever 1is atthe continuous sheetfeed
position (the push tractor feed position or pull tractor feed
position) whereby the torque of the drive motor 28 is
transmitted through the pinion 23, the first intermediate
gear 21, the second intermediate gear 24, and a pinion
26 engaged with the gear 24 to the push tractor 25.
The aforementioned lever position detecting switch
9 is disposed near the operating lever 1. When the oper-
ating lever 1 is at the single-sheet feed position, the
switch 9 is turned off. When the operating lever 1 is at
- the continuous sheet feed position (the push tractor feed
position or pull tractor feed position), the actuator 8 of
the switch 9 is depressed by the cam 7 of the arm 4 of
the operating lever 1 so that the switch 9 is turned on.
Thus, it can be determined whether the operating mode
is the single-sheet feed mode or the continuous-sheet

feed mode.
In FIG. 3a, reference numeral 18 designates a stop-

per pin on the sheet feeding unit 10; 31, a guide board;
32, an auxiliary sheet guide board; 33, a printing head;
and 34, a sheet presence detecting switch provided in
the path along which a recording sheet S is moved. The
platen 30 is so designed that, with the aid of a power
transmission mechanism (not shown) the torque of the
drive motor 28 is transmitted to the platen 30 irrespective
ofthe engagement or disengagement of the first and sec-
ond intermediate gears 21 and 24. in FIG. 3¢, reference
numeral 27 designates a pull tractor disposed down-
stream of the printing head 33. The pull tractor 27 is so
designed that, with the aid of a power transmission
mechanism (not shown), it pulls the continuous sheet S,
at the speed equal to that of the push tractor 25, as is
well known in the art. A switch 50 for transmitting a
recording sheet feeding instruction signal (hereinafter
referred to as "a sheet feed switch”) is provided on the



-12- roller holder 14 nmounted on the unit displacin .S _noved away

fromthe platen 30; that is, both of the front and rQ%PLAQE@gquS 16
are, spaced away fromthe platen 30. Accordingly, th e TV R S2

| ai d over the push tractor 25 and the pull tractor
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. upper surface of the printer body, as shown in FIG. 4.

" in printing data on a single sheet S; such as a cut
sheet with the printer thus constructed, the operating
lever 1 is first turned to a position shown in FIG. 5a. As
a result, the arm 4 of the operating lever 1 shifts the first
intermediate gear 21 to the lowest part of the cam 5 of
the arm 4, relatively, so that the first intermediate gear
21 is disengaged from the second intermediate gear 24,

_ while the lever position detecting switch 9 is held turned
off because the cam 7 does not act on it. Thus, it can be
determined that the single-sheet feeding position has
been attained.

At the same time, the end of the unit displacing arm
. 3 is engaged with the first recess 11a of the driven lever

11; that is, the lever 11 is held at the single-sheet feed

position. Accordingly, as shown in FIG. 3a, the sheet

feeding lever 13 integral with the driven lever 11 pushes

the roller holder 14 upwardly, so that the front and rear

rollers 15 and 16 are abutted against the platen 30. As
a result, the single sheet S, fed along the platen 30 is
brought into close contact with the platen 30, so that the

sheet is positively fed by rotation of the platen 30.

Upon operation of the sheet feed switch 50, setting
the single sheet S, and removing the single sheet printed
are carried out, respectively, which will be described with
respect to FIGS. 6, 7a, and 7b.

First, a switch for power supply is turned on (Step a
of FIG. 6). Whenit has been detected that no sheet exists
in Step b, the printer is then held waiting for insertion of
a printing sheet until insertion of the printing sheet in the
Step d, after it is detected that the operating lever 1 is at
the single-sheet feed position in Step ¢. When a single
sheet S, is inserted into the printer, the front edge of the
single sheet is abutted against the nipping region 40 of
the platen 30 and the rear rollers 16; that is, it is posi-
tioned in place, while the sheet presence detecting
switch 34 disposed along the path of the single sheet S,
operates to detect the insertion of the sheet in Step b.
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That is, in the printer body, it has been determined that

the operating lever 1 is at the single-sheet feed position

in Step e, and the sheet presence detecting switch 34
has detected the presence of the sheet.

When, under this condition, the sheet feed switch 50
is operated (Step f), as shown in a flow chart of FIG. 7a,
the drive motor 28 is turned by a predetermined amount,
N1 pulses, in the forward direction to feed the single
sheet S, from the position 40 to a position 42a above a
printing position 41 (herein after referred to as "a peek
top position”) as shown in FIG. 3a, and then it is stopped
(Step g). Thus, the single sheet S4 has been set in the
printer body.

As the printing operation is carried out (Step h), the
sheet presence detecting switch 34 will detect the rear

- edge of the single sheet S4, that is, the absence of the

sheet (Step i). Thereupon, the printer is again held wait-
ing for insertion of another sheet (Step j) after, in
response to the detection of the rear end, the motor 28
is turned in the forward direction as much as a predeter-
mined amount, N2 pulses to remove the single sheet S1
(Step w), as indicated in the flow chart of FIG. 6.

On the other hand, after completion of the printing

. operation, in the case where the sheet presence detect-

ing switch 34 detects the presence of the sheet (Step i),
the single sheet S, printed must be removed in order to
insert another sheet into the printer. In this case, in the
printer body, it has been detected that the operating lever
1 is at the single-sheet feed position, and the sheet pres-
ence detecting switch 34 is in "sheet presence state”.
When, under this condition, the sheet feed switch 50 is
operated again (Step k), then the drive motor 28 is main-
tained driven in the forward direction until the sheet pres-
ence detecting switch 34 detects the rear edge of the
single sheet S,. Thereafter, in response to the detection
of the rear edge, the motor 28 is further turned as much
as a predetermined amount, N2 pulses, to remove the
single sheet S; (Step £). Then, the printer is held waiting



met hod; however, the object of the invention can be achi W] Ws-l-n. TS0y
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for insertion of the following sheet (See FIG. 7b).

in the case where a continuous sheet S, such as a
fan-fold sheet is used as a printing sheet, the operating
lever 1 is turned counterclockwise in FIG. 2 so that it
comes to the second position, that is, the push tractor
feed position as shown in FIG. 5b. As a result, the first
intermediate gear 21 abutted against the lowest part of
the arm 4 is pushed up along the surface of the cam 5
of the arm 4, to engage with the second intermediate
gear 24 thereby to transmit the torque of the motor to the
push tractor 25, while the cam 7 of the arm 4 depresses
the actuator 8 of the lever position detecting switch 9 to
turn on the latter 9. Thus, it has been detected that the
continuous-sheet feed position has been attained.

At the same time, the end of the unit displacing arm
3 is engaged with the second recess 11b of the driven
lever 11 while pushing the driven lever 11 counterclock-
wise. in this operation, the sheet feeding lever 13 integral
with the driven lever 11 is turned counterclockwise, so
that the roller hoider 14 coupled tothe sheet feeding lever
13 is slightly moved away from the platen 30. As a result,
the roller hoider 14 is slightly turned clockwise because
the rear rollers 16 are pulled by the weak tension spring
17, so that only the front rollers 15 are brought into soft
contact with the cylindrical wall of the platen 30 (FIG. 3b).

Thus, the switching of the sheet feeding unit 10 and
the drive gear train 20 by the operating lever 1 has been
accomplished.

Setting the continuous sheet S, is started in
response to the operation of the sheet feed switch 50
similarly as in the case of the single sheet S4, which will
be described according to flow charts shown in FIGS. 6
and 7c.

First, before insertion of a sheet; that is, in the case
where the printer body has detected that the sheet pres-
ence detecting switch 34 is in sheet absence state (Step
b) and the operating lever 1 is at the continuous-sheet ..
feed position (Step c), the sheet feed switch 50 is oper-
ated (Step m). As a result, the drive motor 28 is turned
in the forward direction, and the torque thereof is trans-
mitted through the pinion 23, the first intermediate gear



accordi ng to the I nvention, the roller holder having the first rollers
close to the printing head and the second roll- ers renpte fronlthe
pr|nt|ng head is provided near the platen, and the roll EPLf

di spl aced so that both of the first and second rollers M%ENquﬂHﬂﬁ'
the platen, only the first rollers close to the printing jheac :
into contact with the platen, or both Bf-the first 24JAN1998

21, the secord intermediaté gear 24 and the pinion 26
of the push tractor 25 to drive the latter 25 thereby to feed
the continuous sheet S, (Step n). The continuous sheet
S, is fed in the direction of the arrow g of FIG. 3b while
being guided by the guide board 31. When the front edge
of the continuous sheet S, reaches the position 43, the
sheet presence detecting switch 34 is operated to detect
the insertion of the continuous sheet S,. Thereafter, in
response to the detection of the sheet presence, the

:drive motor 28 is turned in the forward direction as much
as a predetermined amount, N3 pulses, as indicated in
the flow chart of FIG. 7c. As a result, the front edge of
the continuous sheet S, is sent to the peripheral surface
of the platen 30 while the sheet being supported by the
front rollers 15, and then to the peek top position 42b
while the sheet being guided by the auxiliary sheet guide
Iboard 32. Thus, the continuous sheet S, has been setin
the printer body.

The continuous sheet S, is relatively high in stiff-
ness. Therefore, even if the continuous sheet fed along
the guide board 31 is partially slackened, it is extended
along the platen 30 while being simply supported by the
front rollers 15 closer to the printing head 33. Therefore,
the continuous sheet S, will never be slackened over a
slight distance £ (FIG. 3b) downstream of the front rollers
15, so that the printing is accurately carried out.

After the printing operation has been carried out
(Step 0), in the case where the recording sheet is
replaced by another one, the printer body has detected
that the operating lever 1 is at the continuous-sheet feed
position and the sheet presence detecting switch 34 is
in sheet presence state (Step p). Therefore, when the
sheet feed switch 50 is operated again (Step q), the con-
tinuous sheet S, is moved backwardly (Step r). First, the
drive motor 28 is rotated in the reverse direction. When
the front edge of the sheet S, comes to the position 43




and second rollers are spaced away fromthe platen. Therefore, in the case
of the single sheet, it is abutted against the platen with the aid of the
first and second rollers, so that is is positively fed. In e_case of the

con- tinuous sheet, the first rollers close to the platen i{IRED] APERITANT
light contact with the platen, so that the sheet is preventleg
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as the sheet is pulled by the push tractor 25, the sheet
presence detecting switch 34 will detect the end of the
continuous sheet S,. Under this condition, as indicated
in FIG. 7d, the drive motor 28 is further turned in the
reverse direction as much as a predetermined amount,
N4 pulses, as a result of which the continuous sheet S,
is moved backwardly to the extent that a single sheet can
be readily inserted and the continuous sheet S is still
over the push tractor 25; in other words, the continuous
sheet is moved backwardly until its front end comes to a
position 44 shown in FIG. 3b. Thus, the continuous sheet
has been moved backwardly, and the printer is ready for
insertion of a recording sheet.

On the contrary, in the case where the sheet pres-
ence detecting switch 34 detects the absence of the con-
tinuous sheet, that is, the rear edge of the sheet, the
sheet feed switch 50 is operated (Step s) so that the
motor 28 is turned in the forward direction as much as a .
predetermined amount N5 to remove the continuous
sheet S, (Step 1).

Further, in the case where the sheet presence
detecting switch 34 detects the presence of the sheet
(Step b) and the operating lever 1 is at the continuous-
sheet feed position (Step e), the sheet feed switch is
operated so that the continuous sheet S, is moved back-
wardly, in the same way as Stepr.

In the case where the continuous sheet S, is fed by
means of both of the push tractor 25 and the pull tractor
27, the operating lever 1 is further turned counterclock-
wise, as shown in FIG. 5c. As a result, the sheet feeding
lever 13 is further turned through the driven lever 11 by
the unit displacing arm 3 counterclockwise, so that the



the first rollers, whereby the printing operation is -13- achieved with
hi gh accuracy. Alternatively, the continu- ous sheet can be fed correctly

with the first and second REPLACEMENT SHEET
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roller holder 14 mounted on the unit displacing lever 3 is
moved away from the platen 30; that is, both of the front
and rear rollers 15 and 16 are spaced away from the
platen 30. Accordingly, the continuous sheet S, laid over
the push tractor 25 and the pull tractor 27 is held in light
contact with the platen 30. Hence, even when the platen
is rotated at a peripheral speed higher than that of the
tractors 25 and 27, the sheet is fed correctly.

in the above-described sheet feeding device, not
only a single-sheet feeding operation is carried out, but
also a continuous-sheet feeding operation is performed
by the push tractor feed method or the pull tractor feed
method; however, the object of the invention can be
achieved without using the pull tractor feed method. Fur-
thermore, the operating lever 1 is not limited only to that
which has been described above; that is, it may be
replaced by any member which functions equally, for
example, a sheet selection switch 51 shown in FIG. 8.

As was described above, in the sheet feeding device -
according to the invention, the roller holder having the
first rollers close to the printing head and the second roll-
ers remote from the printing head is provided near the
platen, and the roller holder is displaced so that both of
the first and second rollers are abutted against the
platen, only the first rollers close to the printing head are
brought into contact with the platen, or both of the first
and second rollers are spaced away from the platen.

Therefore, in the case of the single sheet, it is ébutted
against the platen with the aid of the first and second
rollers, so that is is positively fed. In the case of the con-
tinuous sheet, the first rollers close to the platen is
brought into light contact with the platen, so that the
sheet is prevented from being slackened downstream of
the first rollers, whereby the printing operation is



roll ers being spaced away fromthe platen, using both off+ke—push fractor
and the pull tractor. Furthernore, in the sheet feeding %PLAQ:EMENTGSHEET
i nventton, the printing sheets and the sheet feedi ng nodeg -
t hrough the cooperation of the selecting neans for seleqti ngzgn@é\,){gg he
'single sheet feeding node and one or tym different contiingous-shee -

achieved with high accuracy. Alternatively, the continu-
ous sheet can be fed correctly with the first and second
rollers being spaced away from the platen, using both of
the push tractor and the pull tractor.

Furthermore, in the sheet feeding device of the
invention, the printing sheets and the sheet feeding
modes are switched through the cooperation of the
selecting means for selecting one of the single sheet
feeding mode and one or two different continuous-sheet
feeding modes, and the sheet feeding and removing
switch means, and therefore the switching operations are
positively achieved. Thus, the sheetfeeding device of the
invention is excellent in operability; that is, simple in con-
struction.



f eedi ng nodes, and the sheet feeding and renmoving switch neans, and
thereforethe swtching operations are positively achieved. Thus, the
sheet f eedi ng device of the invention is excellent in operability; that is,

sinple in con- struction. REPLACEMENT SHEET
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Claims

1. Afeeding device in a printer in which a single sheet
(S1) and a continuous sheet (S2) are selectively fed,
comprising:

a pair of rollers (15,16) including a first roller (15)
close to a printing head (33) and a second roller (16) .
remote from said printing head (33),

a platen (30) confronted with said printing head (33),
roller holding means (13,14) arranged near said

platen (30) for holding said pair of rollers (15,16) and
operating means (2,11) for causing said rolier hold-
ing means (13,14) to take a first position where said
first (15) and second (16) rollers abut against said
platen (30), and a second position where only said
first roller (15) is brought into contact with said platen
(30), respectively. '

2. Afeeding device as claimed in claim 1, wherein said

~ operating means (2,11) further causes said roller

holding means (13, 14) to take a third position where

said first (15) and second (16) rollers are spaced
away from said platen (30).

3. A printer system having a sheet feeding device
according to any one of the preceding claims.

—‘ﬁ_“\*“““*---‘,
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and a continuous sheet (S2) are selectively fed, conprising: a pair of
rolleks (15,16) including a first roller (15)
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first (15) and second (16) rollers abut against said platen (30), and a
second position where only said first roller (15) is brought into contact
with said platen (30), respectively. 2. A feeding device as clained in

claiml1, wherein said operating neans (2,11) further caug My 0y
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said first (15) and second (16) rollers are spaced away fromsaid pl aten
(30). 3. Aprinter systemhaving a sheet feeding device according to any

one. of the preceding clains. REPLACEMGHT SHEET
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SHEET FEEDING DEVICE IN A PRINTER

ABSTRACT

A’ printer éystem having sheet feeding device for
selectively feeding one of a single sheet (S1) and a continuous
sheet (S2), comprises a platen (30) arranged confronted with a

- printing unit (33); a sheet detector (34) disposed on a sheet

feeding path along which the single (S1) and continuous (S2)
sheets are - fed, for detecting the presence of one of the
single (S1) and continuous (S2) sheets; a sheet feeder (10)
positioned near the platen (30), for feeding one of the single
(S1) and continuous (S2) sheets to a predetermined position; a
selector for selecting one of a single-sheet fseding mode and
a continucus-sheet feeding. mode; and a sheet feeding and
removing switch for allowing the sheet feeder (10} to operate
to feed and remove one of the single (S1) and continucus (S2)
sheets. '

FIG 3A
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