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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
.cen'tinueus sheet") and a single printing sheet such as a
cut paper (hereinafter referred to as "a single sheet")
are fed for printing operation.

N

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 d:.sposed 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 appl'ication").. In the printer, a fan—-fold paper

feeding mode and a cut paper feeding mode are switched
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" 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 pfiqting head is abutted
agaihst the platen to lead the paper, and then the two
rollers are moved away from fhe platen; and in the cut
paper feedlng mode, only the roller closer to the printing
head is abutted against the platen.

The above-described conventional printer 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 ﬁo the élaten c
with the eid 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 agalnst the auxlllary sheet guzde'."-

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 traetor e, the slackening of the printing sheet ‘is

gradually absorbed during the sheet feeding operation, as
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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
' 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 ébove,
has been also disclosed by Japanese Patent Application
(OPI) No. 205182/1982; In the device, in order to use a
éingle sheet, its change-o&er 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 temovai 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-ovgr  1ever only. Therefore, the
shéét 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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An object of this invention is to eliminate the
above~described difficulties accompanying a conventional
sheet féeding device for use in a pfintér 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
ypich, 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 invention 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 contlnuous-st;eét feedlng o
.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.

. This Sheet Has Bee

o T



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.
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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 ope-rat-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 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 printer 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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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 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 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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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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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 whetherl the 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
bca.rd.: 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 transmi"cted_' to the platen 30 irrespective:of

the engagement or disengagement of the first and second

| li.ced
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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
ppper 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 i_i;.. Thus, it
can be determined that the single-sheet feedlng 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 1l1; that is, the lever 11 is held at the single-

sheet feed position. Accordingly, as shown in FIG. 3a,
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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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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.
is 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 _éwitch' 34 aetects the presence of the sheet

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

_
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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
presenc.e 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 sheei; Si1. Thereafter, in response
_tol 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 continuous sheet S, such as a
fan-fold sheet is used as a printi.ng 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 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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" turn on the latter 9. Thus, it has been detected that the
contznuous-sheet feed position has been attained.

At the same time, the end of the unit dlsplac1ng
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
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 feediﬁg 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

——
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"'-:_--_7 As a result . the -front - edge -of - the ccntxm«she

state (Step b) and the operating 1lever 1 is at the
continucus-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 co'ntimious sheet S; (Step
n). The continuous sheet S; is fed in the direc’cioc 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 detec.ting
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 of PIG. LT

'sg is sent to the penpheral surface of the 'platen: 307

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,

t‘he'__ continuous sheet S2 has been set in the printer body.
The continuous sheet S; is relatively high :in

‘stiffness. Therefore, even if the continuous sheet fed

. This Sheet Has Been Replaced

Sa- o NARMNE




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 ocut
(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 Sz 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

.@M_sheet 1s pulled by the push tractor 25, the sheet.presence... -

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
baekwardly to the extent that a single sheet can :be
readily inserted and the continuous sheet Sz is still over

-_—
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_:backwardly; in the same way. ‘as Step T. stf;?‘

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

In the case where the continuous sheet 82 is fed'““ e

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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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; that 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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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}

s "v- =

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

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

construction.
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A feeding device in a printei:' 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 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
(15) is brought into contact with said platen- (30),

respectively. ' ' RN .:--;' o

A - feeding' device as claimed in claim 1, where.ul said 5
operating means (2,11) further causes said roller holdlnq

means (13,14) to take a third position where said first -
(15) and second (16) rollers are spaced away from said
platen (30).

A prlnter system ha.v:l.ng a sheet feeding device accord::.ng
to any one of the preceding claims.
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