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hNVEN?ICN The present invention relates generally to a recording paper
sorting and di schafging deVice for use in a'printer, a copying nachine or
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di schargi ng device easy sorting wt out darmage to t he
recordi ng paper. Gbnerally w th the w despread networking of com  puters,

it |s now desired to connecgabWRRBENBLHE e INVENTTON

The present invention relates generally to a recording
paper sorting and discharging device for use in a printer, a
160pying machine or the like, and, in particular, to a recording
paber eorting and discharging device which allows for easy sortiﬁé
without damage to the recording paper.

Generally, with the widespread networking of computers,
it is now desired to connect two or more personal computers to a
common printer so that there can be a cost savings in less required
printers. However, the need arises to be able to elassify, sort
and/or separate the recording paper on which the different
information from the different computers has been printed.

In order to sort the paper, copying machines, and the
like, generally use a mechanism known as a sorter. However, a
sorter of this type.is.complicated and large, requiring a large
area within the machine which ultimately results in a larger
overall machine. On the other hand, printing machines generally
use a simple separetion mechanism known as a jogger mechanism in
order to sort. the paper. .

- Japanese Patent Publication No. 55-151455 of Showa
discloses a jogger mechanism used as a paper discharging device of
a copying ‘machine. ,in this jogger mechanism, a brake shoe is
pushéd against oneof two paper discharging rollers in response to
a sortiné signal to thereby forcibly stop that diecharging roller.

" The rollers are axially spaced from each other. This causes the
recordlng paper between the rollers to swing in one dlrectlon with
the stopped paper dlscharglng-roller acting as a fulcrum, to set
that piece of recording paper at e'different'angle relative to the
other recording paper before it is dlscharged and sorted. Also,
Japanese Patent Publication No. 55-151455" of ‘Showa describes a
technique described 1m—Japanese Patent Publication No. 44-2169 .of
Showa in which, at the time of completlon of a series of copylng
operations from the same manuscript, a shaft with a paper receiving
tray mounted thereto is rotated to pile up two or more sheets of

copying paper at a new angle. _ REPLACEElSHEETS SG
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sbnal c-e;ﬂpmers to a common printer so that there can ’hﬁsﬂedEHSstBeﬁlﬁRle [
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sort and/or separate the recordlng paper on which the d tlon
fromthe different conputers has been printed. In order r e

copyi ng machines, and the like, generally use a nechani sm knovvn as a
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jogger mechanism disclosed in Japanese Patent Publication No. 55-

paper,

151455 of Showa does not require any external structures to be
displaced thus eliminating the possibility that the external
structure can be abutted against other parts or structures which
can damage or break same.

However, the device disclosed 1in Japanese Patent
Publicaﬁion No. 55-151455 of Showa still has the problem that,
because the paper discharging roller is forcibly stopped by means
of a brake shoe, when the recording paper is discharged at an
angle, the recording paper is damaged because wrinkles are produced
in the corners of the recording paper.

Accordingly, if is desired to provide an improve sorting
and discharging device which will sort and discharge recording

paper without damaging the paper.

SUMMARY OF THE INVENTION

Generally speaklng,' in accordance with the present
invention, a recording paper sorting and discharging device is
provided including first and second frames, a first discharging
roller shaft having a first and a second end, the first discharging

_roller shaft being rotatably supported by the first and second ends
between the first and second frames, a second discharging roller
'shaft having a first and a second end, the second discharging
roller shaft being rotatably supported by the first and second ends
between the first and second frames, a first paper discharging
~roller rotatably mounted on the first discharging roller shaft, a
second paper discharging roller rotatably'mounted on the second
discharging roller shaft, and wherein the first paper discharging
roller is permitted to contact the second paper discharging roller,
shifting means for shifting the first end of the first and second
discharging roller shafts in a direction essentially parallel to
a paper discharging direction and separating means for displacing
the first paper discharging roller shaft from a first predetermined

position to a second predetermined position and thereafter



to sort. t he paper. Japanese Patent Publication No. 55-151455 of Showa

di scl éses a jogger nechani smused as a paper discharg- ing device of a
copyi ng machine. In this jogger necha- nism a brake shoe is pushed agai nst
one of two paper discharging rollers in rgsponse to a sorting signal to
thereby forcibly stop that discharging roller. The rol- lers are axially

spaced fpephgdeingt ke Eﬂ&c%ép@ﬁ &hschaegidgnddlares dieifeetot betiuehl &S
to swing in aqne direction, with the stplged paper discharging roller acting
as a ful ERENEiEStsBrededemided é?°§"et€o‘5 ing paper at a different angle

relative to the ot Agkd,eCdchr@impped the. invention, there is provided a
further recording paper sorting and discharging device which
includes a first and second frame, a first discharging roller shaft
having two ends and rotatably supported at the two ends between the
first and second frames, a first drive roller fixed to a first
discharging roller shaft, a first driven roller rotatably mounted
to a second discharging roller shaft, a second driven roller
rotatably'mounfed to the first discharging roller shaft, the second
driven roller being permitted to contact and rotate with the first
drive roller, a second drive roller fixed to the second discharging
roller shaft, the second drive roller being permitted to contact
and rotate with the first driven roller to transmit rotation to the
first driven roller, drive means for rotationally driving the first
and second discharging roller shafts and cut-off means for cutting
off the rotational drive force to at least one of the first and
second discharging roller shafts. '

Further, according to the invention, there is provided
a still further recording paper sorting and discharging device
which includes a discharge section for discharging a recording
paper in a direction orthogonal to the discharge section or at an
angle with respect to the discharge section, a paper discharging
tray for receiving the recording paper discharged out from the
discharge section, the paper discharging'tray including a first
edge portion over which a section of the recording paper discharged
in the orthogonal direction is projected and a second edge portion
over which a section of the recording paper discharged at an angle
with respect to the orthogonal discharge direction is projected.

Accordingly, it is an object of the'present invention to
provide an improved paper sorting and discharging device. '

Another'object of the present invention is to provide a
paper sorting and discharging device having a construction that
will occupy a small space for installation.

Still another object of the present invention is to
provide a paper sorting and discharging device which is able to
sort recording paper smoothly without applying an unreasonable

force onto the recording paper.
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befioretist is discharged and sorted. Al so, Japanese Patent Publication No.
55- 152455 of Showa descri bes a tech- nique described in Japanese Patent
Publ i cati on No. 44-2169 of Showa in which, at the time of conpletion of a
series of copying operations fromthe sang nmanu- script, a shaft with a

paper

receiving tray nounted thereto is rotated to pile up two or nore

sheets of copy- ing papeinét biedt &l ene ASFOE8hRIihPcPRRBRESS '%@‘EJFOVld
Publ i cati on No. 55-151455 of Showa, Japanese Patent Publication_No. 44-2169
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| eft.

TthddﬁEﬂhg“@HﬁﬁHEﬁﬂthout damaging the paper.

Yet another object of the present invention is to provide
a paper sorting and discharging device which allows a user to take
out the sorted recording paper éasily '

Still other objects and advantages of the 1nvent10n will

in part be obvious and w1ll 1n part be apparent from the

specification.

The invention accordingly comprises the features of
consfruétion, combination of elements and arrangement of parts
which will be exemplified in the constructions hereinafter set
forth, and the scope of the invention will be indicated in the

claims.
BRIEF DESCRIPTION QF THE DRAWINGS

For a fuller understanding of the invention, reference
is had to the following description taken in connection with the
accompanying drawings, in which:

FIG. 1 is a perspective view of a recording paper sorting
and discharging device viewed from the top and back side thereof,
in accordance with a first embodiment of the invention;

FIG. 2 is a top plan view of the recording paper sorting

and.discharging device in accordance with the first embodiment,

“explaining the operation thereof:;

FIG. 3 is a fragmentary créss—sectional'view, taken along
lines 3-3 of FIG. 4;

FIG. 4 is an enlarged fragmentary cross-sectional view,
taken along lines 4-4 of FIG. 2;

FIGS. 5(a) and (b) are respectively side elevational
views of the device in accordance with a first embodiment of_the
invention, explaining the operation thereof;

FIG. 6 is a side elevational v1ew of the device in
accordance w1th the first embodlment,

FIG. 7 is a timing chart showing the operation timing of
the invention in accordance with the first embodiment;

This Sheet Has Been Replaced




-23 disClosed in Japanese Pat ent Publ i.cat i on ghowa does
not require any external structures to be disp éﬁkﬁﬁ%
possibility that the exter- nal structure can b

m nating the

: : st ot her
parts or struc- tures which can damage orsbreak ! , t he device
di scl osed in Japanese Patent Publication No. 55-151455 of Showa still has
the prob- |emthat,rphecalse bheepgpectiiechiegi of) a aldording gapdxt sorting

and discharging device in accordance with a second embodiment of

the present invention:;

FIG. 9 is a cross-sectional view of a second embodiment
~of the present invention;

FIG. 10 is a right éide elevational view of the drive
mechanism in accordance with the second embodiment;

FIG. 11 is a partial cross—sectional'view of the drive
mechanism in accordance with a third embodiment of the present
invention;

' FIG. 12 is a perspective view of a recording. paper
sorting and discharging device in accordance with a fourth
embodiment of the present invention;

FIG. 13 is a top plan view of the device in accordance
with the fourth embodiment, illustrating the paper discharging
states thereof;

FIG. 14 is a top plan view of the device in accordance

. with the fourth embodiment, illustrating the paper discharging
states thereof;

FIG. 15 is a tdp plan view.of the device in accordahcg
with the fourth embodiment, illustrating the paper discharging
states thereof; and

FIG. 16 is a top plan view of a modification of the paper
discharging tray in accordance with the fourth embodiment of the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The detailed description of the preferred embodiments
will be given hereinbelow in which. the present sorting and
discharging device is applied to a printer. However, it is
understood that this is by way of example and not by way of
limitation. The disclosure hereinbelow is equally applicable to
a copYing machine or the like.
| Reference is first made to FIG. 1 which depicts a printer
main body generally indicated at 100, constructed in accordance
with a first embodiment of the present invention. A paper

discharging roller shaft 1 is disposed on a drive side, and a paper



étépped’fby nmeans of a brake shoe, when the recording paper i Bhighhsé ayBrasiR@laced
an angle, the recording paper is damaged because winkles are |
the corners of the recording paper. Accordingly, it is desi re«}iﬂll!tumyucmﬁl
an inprove sorting and di scharging devicg which will sort and
recordi ng paper w thout damagi ng the paper. SUMVARY OF THE | NVENTI ON
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paper sorting anhd glschargln device is pr.ovided including first,and Sffond
frames, ¥L$FRIFIINGCRILIRLES rolMEr sREFe HaREhFX BaRsk haxgigggroller
shafts 1 and 3, respectively. Paper discharging rollers 2 and 4
contact each other and roll to thereby discharge the recording
paper. As shown in FIG. 2, when a recording paper S' to be sorted
is delivered to paper discharging roller shafts 1 and 3, paper
discharging roller shafts 1 and 3 can shift obliquely with respect
to a paper discharging direction as shown by the chain lines.
Also, rollers 2 and 4 can be separated from and pressed against
each other (which will be described later), so that recording paper
S' can shift laterally and in parallel to other recording paper S
and can be discharged out.

One end of each of paper discharging roller shafts .l and
3 are rotatably journaled to a right side plate (that is, a right
frame) 41 (as viewed in FIG. 1) formed integrally with a printer
main body frame 40 by being bent with respect thereto, while the
othef end of each of péper discharging roller shafts 1 and 3 are
réspectively mounted through a shaft support plate 20 (FIG. 3) to
a left side plate (a left frame) 42 (as viewed in FIG. 1) of
pfinter main body frame 40 in such a manner that they are
respectively rotatable and movable in the paper discharging
direction.

As shown in FIGS. 3, 4 and 5, a roller shaft moving
mechanism is generally indicated at 10. Roller shaft moving
mechanism 10 angles and shifts in the paper discharging direction
the pair of paper discharging roller shafts 1 and 3, while
maintaining the shafts essentially parallel to the surface of the
recording paper. The ends of paper discharge roller shafts 1 and
3 mounted to right side plate 41 act as the fulcrums for the
angular shifting of the paper discharging xroller shafts. An
annular groove 12 (FIGS. 5a and 5b) is provided on the inner
surface side of an eccentric cam 11 forming a part of roller shaft
mechanism 10. A guide pin 43 is affixed in left frame 42 and rides
in annular groove 12. ~ The displaceable shaft ends of paper
discharging roller shafts 1 and 3 are journaled to shaft support
plate 20 for displacement therewith. The roller shaft moving
mechanism 10 rotatably connects drive-side paper discharging roller

shaft 1 with the eccentric position of eccentric cam 11 to thereby
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end, the first discharging roller shaft being rotataflosest fed by the
first and second ends between the first and se of . econd '

discharging roller shaft having a first and a s % second
discharging roller shaft being rotatably,support irst and second
ends between the first and second frames, a first paper discharging roller
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the first end. o ] . .
one discharging roller shafts 1 and 3 to ride in each slot to

permit the shifting of the shafts 1 and 3.
Eccentric cam 11 is constructed and arranged to receive

a rotational drive force from drive-side paper discharging roller
shaft 1 through a spring clutch generally indicated at 14, which
includes a bushing 15 fixed to the shaft end of drive-side paper
discharging roller shaft 1 and a coil spring 18 fixed at the end
thereof to the boss portion of bushing 15 and to the inner
peripheral surface of a sleeve 16. Specifically, the shaft 1 is
coupled to the eccentric cam 11 when the restriction of sleeve 16
is removed.

Referring to FIGS. 5a and 5b, shaft support plate 20,
which supports the end portions of the pair of paper diécharging
roller shafts 1 and 3, is mounted so that it is restricted by a pin
21 mounted on plaﬁe 20 and inserted through a guide slot 46 formed
in left side plate 42. Shaft support plate 20 can slide from one
side to the other side in the paper discharging direction by the
rotational movement of eccentric cam 11. Thus, shaft support plate’
20 is prevented from displacement in the direction orthogonal to
the discharge direction by pin 21 in guide slot 46 and paper
discharging roller shafts 1 and 3 in slots 44 and 45. Further,
shaft support plate 20 has a roller shaft inclining solenoid 22
mounted thereon which operates spring clutch 14. Engagement claw
23 is normally in engagement with a projection 17 on sleeve 16 by
means of the action of spring 24. Solenoid 22 is constructed and
arranged so that it attracts engagement claw 23 to thereby remove
the engagement between claw 23 and projection 17, so that spring
clutch 14 can transmit the drive force of drive-side paper
discharging roller shaft 1 to eccentric -cam 11.

Furthermore, FIG. 4 shows driven-side paper discharging
roller shaft 3 rotatably supported on two siae frames 41 and 42 by
means of eccentric shafts 5, 5a respectively provided at the two
ends of shaft 3. - Paper discharging roller 4 is rotatably mounted
to driven-side paper discharging roller shaft 3. By rotating

driven-side paper discharging roller shaft 3, paper discharging



first «and second discharging roller shafts in a direction essentially
paral l*el to a paper discharging direction and separating nmeans. for

di splacing the first paper discharg- ing roller shaft froma first
predeterm ned position to a second predetgermnm ned position and thereafter
permt- ting the first paper discharging roller shaft to return to the

first pregdeiefrmpnedafosid i QBpatated agkQydifihnt OokhgtdWedd | Qlya itrlR&Y eplaﬁer
prOV|ded a further recordlng paper sorting and discharging device which
i ncl udesABSFRRETLIBAJYS&d6/d %-rane, a first discharg- ing roller shaft

havi ng two ends angsr ghatablin Sepesposted aind he, t worenderbaineer therthingt
and Semm%khanlsm, generally indicated at 30, causes driven-side paper
discharging roller shaft 3 to separate away from or advance towards
drive-side paper discharging roller shaft 1. In mechanism 30, a
pinion 33 rotatably mounted on eccentric shaft 5 of driven-side
paper discharging roller shaft 3 is operatively'coupled with a
drive gear 32 (operatively coupied to drive motor 91 shown
schematically in FIG. 1) through a pinion 6 which is fixed to the
end portion of drive-side paper discharging roller shaft 1. A
spring clutch 35 (FIGS. 3 and 4) is interposed between a bushing
34 and pinion 33, pinion 33 being rotatable relative to eccentric
shaft 5, and bushing 34 being fixed to the end portion of eccentric
shaft 5. By this construction, the rotational drive force of drive
gear 32 can be selectively transmitted to the driven-side paper
discharging roller shaft 3. A roller shifting solenoid 38 is
mounted to right frame 41. Spring clutch 35 is mounted on
eccentric shaft 5. Solenoid 38 functions to operate.or restrict
the operation of spring clutch 35. Solenoid 38, similar to
solenoid 22, is constructed and arranged to operate an engagement
claw 39 engageable with two projections 37 respectively provided
on opposed surfaces of a sleeve 36 (FIG. 4) of spring clutch 35,
so that .driven—side paper discharging roller shaft 3 can be
selectively rotated by 180°. |

FIG. 5a depicts a paper discharging tray 47 disposed
downstream of the paper discharging roller shafts 1 and 3, a fixing
roller 48 which is disposed upstream 6f the paper discharging
roller shafts 1 and 3, and a sensor 49 which is used to detect the
rear end of the recording paper.

Next, description will be given below'of.the operation
of the device in accordance with the above-mentioned embodiment.

Normally, the present device holds the pair of paper
discharging roller shafts 1 and 3 in a position shown'in FIG. 2 by
the solid lines. That is, shafts 1 and 3 are positioned and held
in a direction essentially perpendicular to the discharging

direction of the recording paper, and paper discharging rollers 2

and 4 also remain in contact with each other.
' This Sheet Has Been RTlaced :
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first drlven roller rotatably nounted to a -3- second d _ ﬂf aead
a second driven roller rotatably nounted to the firs Hl :
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shaft,
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“a first drive roller fixed to a first di schargi ng er shaft, a

rotate with the first drive roller, a second drive roller fixed to the
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ving mechanism 10 rotates eccentric cam 11 to thereby position
the pair of paper discharging roller shafts 1 and 3 at the rear end
positions of elongated slots 44 and 45 through support plate 20
and, at these positions, causes projection 17 of sleeve 16 to be
engaged by engagement claw 23 to prevent the drive force from being
transmitted to eccentric cam 11. Also, as shown in FIG. 6, roller
shaft . shifting mechanism 30 engages sleeve 35 by means of
engagement claw 39 at a position in which driven-side paper
discharging roller shaft 3 is brought close to drive-side paper
discharging roller shaft 1, thereby holding driven-side paper
discharging roller shaft 3 in such a manner that shaft 3 is
prevented from rotating. )

Therefore, if recording paper S is discharged from fixing
roller 48 while shafts 1 and 3 are orientated as such, then
recording paper S is drawn by the upper and lower paper discharging
rollers 2 and 4 and is discharged onto the paper discharging tray
47 in the normal manner.

However, if recording paper S' is to be sorted, that is,
the recording paper S' has printed thereon information from a
second personal computer, for example, then a control circuit 90
(shown . schematically in FIG. 1) excites roller shaft shifting
solenoid 38 at a time a (see FIG. 7) when a sorting signal is
detected. Engagement claw 39 separates from projection 37 of
sleeve 36 for a time sufficient to permit projection 37 to pass
thereby, and driven-side paper discharging roller shaft 3 is
rotated 180° by means of spring clutch 35 to separate paper
discharging rollers 2 and 4 from each other. Further rotation is
prevented by the engagement of engagement claw 39 with the other
projection 37. As further illustrated in FIG. 7, roller shaft
angling solenoid 22 is excited and causes the disengagement of
engagement.claw 23 from projection 17 of sleeve 16 also for a time
sufficient to permit projection 17 to pass'thereby, and eccentric
cam 11 is rotated 180° by means of spring clutch 14 to move shaft
support plate 20 and the shaft ends of the pair of paper
discharging roller shafts 1 and 3 respectively journaled on shaft
support plate 20, in the direction as shown by Arrow A in FIG.
5(b). Therefore, shafts 1 and 3 shift in the paper discharging
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di scharging tray foh R®G® Way, recording paper S' discharged out through
fixing roller 48 is allowed to pass between paper discharging
rollers 2 and 4 and a front half section of paper S' is then
discharged out onto the paper discharging tray 47.

' Thereafter, when the rear end of the'recording paper S'

is detected by a paper rear end detect sensor 49 at a time b (see
FIG. 7), then the control circuit 90 on receipt of the detect
signal, again excites the roller shaft shifting solenoid 38 for the
time required to remove the engagement by engagement,élaw 39 to
thereby transmit the rotational drive force to driven-side paper
discharging roller shaft 3. Shaft 3 is then rotated 180° to bring
upper and lower paper discharging rollers 2 and 4 into contact with
each other again. '

As a result, the angled paper discharging roller shafts
1 and;3_hold a rear half section of the recording paper S' between
them and discharges paper S' in an oblique manner while it is still
oriented in the paper discharging direction. In other words,
shafts 1 and 3, as shown by the dotted lines in FIG. 2, place
recording paper S' on recbrding paper S previously discharged so
that recording paper S' is shifted relative to and disposed
parallel to recording paper S, so that the two sets of recording
paper, S and S', can be sorted and separated from each other
easily. '

As has been described above; according to this first
embodiment, and as illustrated in FIG. 7, on receipt of a sorﬁihg
signal the pair of paper discharging roller shafts 1 and 3 shift
to an angled position with xrespect to the paper discharging
direction, the two paper discharging rollers then separate from
each other, the front half section of the recording paper is fed
between rollers 2 and 4, and then the two paper discharging rollers
2 and- 4 are pushed against each other to discharge out the rear
half section of the recording paper. In this way; the recording
paper to be sorted and separated from the previously discharged
paper can be discharged in an oblique and parallel manner while it
is oriented in the discharging direction, so that the paper can be

accurately sorted from the other recording paper. Also, even in



|ng ‘the - recordlng paper dlscharged out fron1the §mwaﬂ§§gﬁgg sckd on, the
paper discharging tray including a first edge port w h a.section
of the recording paper discharged in the orthogonHl u S pro-
jected and a second edge portion over whigh a sec cordlng
paper .discharged at an angle with respect to the orthogonal dlscharge

direction iskdy &f 1908ty ARCUHE RElper iffirdnd p%@e&bldqf‘stclﬁfréﬂﬂg PEESPM7, the
i nvention to provide an roved paper sortin dlschar evl ce.
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paper can be prevented as much as possible.

In accordance with a second embodiment of the present
invention, reference is made to FIGS. 8-10, which depict a pair of
paper discharging roller shafts 210 and 220 respectively mounted
to the paper discharging section of a printer main body 201. As
shown in FIG. 9, drive paper discharging rollers 211 and 221 are
fixed to roller shafts 210 and 220, respectively. Driven paper
dischargihg rollers 212 and 222 are rotatably mounted on roller
shaffs 210 and 220 through sleeves 213 and 223, respectively.
Furthermore, rollers 211, 212, 221 and 222 are positioned on
discharging roller shafts 210 and 220 in an alternately opposing
manner, so that driven paper discharging roller 222 can contact
drive paper discharging roller 211 and driven paper discharging
roller 212 can contact drive paper discharging roller 221.

| FIG. 9 depicts a drive force transmission gear 208
connected to a drive motox 202 (shown schematically in FIG. 9), and

~a pinion 214 fixed to one end of paper discharging roller shaft 210
and meshing 'with gear 208. 2Also, another pinion 224 is rotatably
mounted to one end of paper discharging roller shaft 220 through
a spring clutch, generally indicated at 225. Pinion 224 meshes
with pinion 214. 1If the two paper discharging roller shafts 210
and 220 are both rotated by a switching mechanism 204 (which will
be described later), then the recording paper S is discharged in

. a direction perpendicular to shafts 210 and 220. However, if only
paper discharging roller shaft 210 is rotated, then the recording
paper S can be discharged at an angle with drive discharging roller
221 on the stopped paper discharging roller shaft 220 écting as a
fulcrum.

As more clearly illustrated in FIG. 10, a switching
mechanism generally indicated at 204 includes a solenoid 205,
mounted to a frame 202 of printer main body 201, situated adjécent
to a spring clutch, generally indicated at 225, and a&n engagement
claw 206 that is attracted and operated by solenoid 205; A coil
spring 228 (FIG. 9) is wound round the respective boss portions of
a bushing 226 and a pinion 224 coupling sleeve 224 and bushing 226.
Bushing 226 is fixed to the end of the paper discharging roller
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pinion 224 is prevented from being transmitted to the bushing 226.
Next, description will be given below of the operation
of the present device in accordance with the second embodiment.
When the recording paper S is discharged in a normal
state, that is, when the recordlng paper S is dlscharged in a
direction perpendicular to paper dlscharglng roller shafts 210 and
220, solenoid 205, in its excited state, attracts engagement claw

206 to remove the engagement with sleeve 227.

As a result, coil spring 228 tightens the respective boss
portions of bushing 226 and pinion 224 to transmit the drive force
of pinion 224 to paper discharging roller shaft 220 and thus rotate
paper discharging roller shaft 220 together with paper discharging
roller shaft 210 disposed.above shaft 220, so that the recording
paper S is discharged straight onto a paper discharging tray 203
by drive paper discharging rollers 211 and 221 respectively fixed
to their shafts 210 and 220 and by driven paper discharging rollers
212 and 222. Both pairs of rollers 211 and 222, and 212 and 221
apply pressure against each other as well as against paper S. '

On the other hand, if recording paper S' is to be sorted,
that is, recording paper S' has printed thereon information from
a second personal computer, for example, then a solenoid drive
circuit, on receipt of a detect signal from a paper detect sensor
(not shown) and a sorting signal from the control circuit 230
(shown schematically in FIG. 10), deenergizes solenoid 205 to
thereby bring ‘engagement claw 206 into engagement with one of the
teeth 227a on the peripheral surface of sleeve 227 (as shown in
FIG. 10). .
As a result, coil spring 228 removes the tightening force
which is joining the respective boss portions of the bushing 226
and pinion 224, to thereby stop the rotational movement of the
lower paper discharging roller shaft 220.

For this reason, paper discharging roller 212, which
contacts drive paper discharging roller 221 fixed to shaft 220,
also ceases any rotational movement. Therefore, while recording

paper S' is discharging, it is discharged at an angle as shown by
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i1y. Sti'll other obj ects and advant ages of the i yYEB}ekiQhs Bedn/Replitepart be
obvious and will in part be apparent fromthe spe I nvention
accordingly conprises the features of construction ‘mmmﬁup of elenents
and arrangenent -4- of parts which w44 be exe

constructions hereinafter set forth, and the scope of the invention wll
a two-dot chained line in FIG. 8 with paper discharging rollers 221

and 212 acting as the fulcrums thereof. Recording paper S' is
therefore discharged onto paper dischérging tray 203 at an angle
relative to paper S and is clearly separated and sorted from the
other recording paper S. |

In accordance -with a third embodiment of the present
invention, and as illustrated in FIG. 11, recording paper S can be
sorted in three ways by discharging it straight or by discharging
it at various angles with respect to a straight discharge path.

The sorting and discharging device, in accordance with
the thlrd embodiment, is constructed and arranged such that two
pinions 214 and 224 mesh with each other and are rotatably mounted
on paper discharging roller shafts 210 and 220, respectively.
Bushings 216 and 226 are respectively fixed to the end portions of
paper discharging roller shafts 210 and 220. Shafts 210 and 220
are connected with pinions 214 and 224 through spring clutches 215
and 225, respectively. Furthermore, spring clutches 215 and 225
can be operated independently of each other by switching mechanisms
204 and 207 provided on a frame 202, respectively.

Therefore, if the two spring clutches 215 and 225 are
actuated, then the recording paper S can be discharged out
straight. Also, if the drive force of one of the two paper
discharging roller shafts 210 and 220 is cut off by means of the
switching mechanisms 204 or 207, then recording paper S can be
discharged at an anglé relative to discharged sheets S, with the
drive paper discharging roller on the stopped shaff and the driven
roller opposite thereto acting as the fulcrUmé thereof, so that
recording paper'S' can be distinguished from the other recording
paper S.

As has been described above, according to the present
embodiment, the pair of paper discharging roller shafts with the
drive paper discharging roller fixed to one side of the shaft and
the driven paper discharging roller mounted rotatably to the other
side thereof are alternately disposed, such that the drive and
driven rollers can contact each other, and at least one of the
paper discharging roller shafts is structured such that it can be.
freely separated from the drive system. Therefore, in the normal

paper discharging step, the recording paper can be discharged out



be.“i ndi cated in the clains. BRI EF DESCRI PTI ON OF THE DRAW NGS For a fuller:
under-st andi ng of- the invention, reference is had to the foll ow ng.
description taken in connection with the acconpanying draw ngs, in which:
FIG 1 is a perspective view of a recordigng paper sorting and di scharging
device viewed fromthe top and back side thereof, in accordance with a

first erodijgieninfiet bel "E:%ntﬁa%r %i@ck?aﬂ-élﬁgtﬁall)éﬂn shiag@w sOfartdiebeing
recordi ng paper sortjng and d|scha evice jn accord%?ce with the flrst
enbod rré#gﬁl"%fkpﬁ i3 B ARG Kb gror ting Step, BY sebaratifg'e

of the paper dlscharglng roller shafts from the drive system, the
corresponding paper discharging roller can be stqpped.without
producing friction between the other corresponding roller and
itself, so that the recording paper can be discharged and thereby

. sorted at an angle while it is smoothly discharged without any

wrinkles or the like being formed on the recording paper.

Also, in accordance with the first embodiment'of the
invention, the recording paper is sorted by moving it
simultaneously parallel and perpendicular to the standard paper
discharging direction, which makes it necessary to increase the
width of the paper discharging tray to an extent equal to the
parallel displacement of paper S'. On the other hand, in the
sorting and discharging device according to the second or third
embodiment of the present invention, the recording paper is sorted
merely by rotating the paper. Therefore, it is not always
necessary to increase the width of the paper discharging tray, thus
resulting in a reduced space for installation of the device.

FIGS. 12-16 illustrate a fourth embodiment of the present
invention disclosing an alternate way in which the recording paper
is discharged. " | |

FIG. 12 shows a printer main body 301 and a discharge
section generally indicated at 302, which has a similar structure
to the diécharge construction of the second embodiment. That is,
FIG. 12 depicts a pair of paper discharging roller shafts 351 and
352, drive paper discharging rollers 306 and 306' affixed to paper
discharging roller shafts 351 and 352, respectively, and driven
paper discharging rollers 307' and 307 which are rotatably mounted
on paper discharging roller shafts 351 and 352, respectively.
Further, drive paper discharging rbllers 306 and 306' contact
driven paper discharging rollers 307 and 307', respectively.

Therefore,.dischérge section 302 is able to discharge
recording paper S and S'in a straight condition or at an angled
position. '

A paper discharging tray 303 forms a receiving area for

receiving the recording paper discharged out from discharge section

302.
is Sheet IlliailllBeenllleﬂlaced -




FI& 3'ts a fragmentary cross-sectional view taken al ong Ilnes 3 3 Cﬁ ed
4: FIG 4 is an enlarged fragnentary cross-sectional V|em/-' _ X
I'ines 4-4 of FIG 2; FIGS. 5(a) and (b) are respectively S|de |H“\
views of the device in accordance with alglrst enbodi - nent o

I nvention, explaining the operation thereof; FIG 6 is a side elevatlonal

view of the devi Ce piabeaCeaudanae Mid tdde F07 SroPhesh et inkl Gned Lirface

timng chart show ng the operation tlnlng of .tthe_invention_ in _accordance

wi th t heWhiFh: defsshds feHard discharge Section 302 from the front 30la of
main body 301, so that the recording paper discharged can be
stacked sequentially. ' '

The rear end portlon of paper dlscharglng tray 303 is
composed of an angled surface 305 and a surface 304 extending in
a direction perpendicular to the paper discharging direction.
Surface 304 and angled surface 305 are located behind an imaginary
plane created by shafts 351 and 352. This arrangement allows the
recording paper discharged, whether discharged out straight or at
an angle from discharge section 302, to move backward on the tray
essentially simultaneously when it drops down, thereby contacting
surface 304 or angled surface 305 for support. In this manner, the
recording paper can be stacked neatly. FIG. 13 shows the recording
paper in dotted lines, just before it drops down and moves backward
to contact either surface 304 or 305.

Further, FIG. 13 illustratés the front end portion of
paper discharging tray 303, which is provided with a cutaway edge
portion 312 which is cut away in part. The front end corner
portion a of'récording paper S discharged out straight is projected
out from cutaway edge portion 312. _

As illustrated in FIG. 14, the paper discharging tray
part 303 includes on one side thereof a paper receive surface 310
at right angles to the above-mentioned angled surface 305. In this
configuration, recording paper S1 discharged out obliquely from
discharge section 302 can slide and move obliquely and backwardly
on paper discharging tray 303, and thereafter be supported by
surfaéés 305 and 310. |

As further shown in FIG. 14, paper receive surface 310
terminates in the portion thereof which intersects.the side edge
of paper discharging tray 303. This allows recording paper S1 that
is discharged obliquely and stacked to extend out from a front edge
portion 311 of the paper discharging tray 303. Recording paper Sl
is also in part supported by receive surface 310. The recoxrding -
paper, just before it drops down, is shown by a dotted line in FIG.
14.

According to the sorting and discﬁarging device

constructed in accordance with this fourth embodiment, in a normal



FtG 8. i's a perspective view of a recor di ng per sortl n qi di schargl ng |

device:in accordance with a second enbodi men I nventi on;

FIG 9 is a cross-sectional view of a second ﬂ t he present
invention; FIG 10 is a right side el evaiéona rive mechani sm
I n accordance with the second enbodl ment7 FIG 11 is a partial '

Cross-sectio aI vi ew of the I caf! t
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recording paper S can be removed by grasping corner portion a
thereof which projects out from cutaway edge portion 312 of paper
discharging tfay 303 (see FIG. 13).

Oon the other hand, when two or more personal computers,
by way of example, are connected to the printer by means of a
network or the like, and the printer is used in common with these -
computers, the recording paper can be discharged straight out of
discharge section 303 or at an angle with respect to shafts 351 and
352. In this situation, and as shown 'in FIG. 15, the corner
portion a of recording paper S discharged straight projects out
from cutaway edge portion 312 and the corner portion b of recording
paper Sl which was discharged obliquely projects out from side edge
portion 311. Therefore, if projecting corner portion a: of
recording paper S or projecting corner portion b of recording paper
S1 is grasped by one's fingers, and either corner portion a or
corner portion b is pulled forward, then the recording paper
desired to be removed can be taken out without any scattering of
recording paper taking place. |
Also, as ,b an alternative method of taking out the
recording paper S1 discharged obliquely, there is available a
method in which corner portion b of recording paper S1 is grasped
and pulled out while holding a portion ¢ of a recording paper S2
in which there are not at least two or more sheets of recording
. paper S1 separated by at least one sheet of paper S or paper S2
therebetween. , _
FIG. 16 discloses a modification to the construction of
printer main body 301. There are cutaway edge portions 332 and 333
on the two sides of the front edge of a paper discharging tray 323.
Two corner portions a and a' of recofding paper S are respectively
projected out from cutaway edge portions 332 and 333. Paper
receive surfaces 334 and 336 are respectively provided on the two
sides of the paper discharging tray part 323, and corner portions
b and b' of the recording paper S1 and S1', respectively, are
projected out from the right and left front side edge portions 335
and 337 respectively disposed in front of the paper. receive

. surfaces 334 and 336. Recording paper S discharged straight, and



fotirt r enbodi ment of the present invention, FIG 13 is a top plan_viemfof

the device in accordance with the fourth enbodi nent, illustrating the paper
dis- charging states thereof: FIG 14 is atop plan view of the device in
accordance with the fourth embodi ment, illLustrating the paper di s- charging

States thereof; FIG 15 is atop plan V|em10f t he device in accordance with

the fo‘_”%'gcggﬁggbnsgﬁer' $1Usid &l 'ngllglﬁxa[l%_a@ 8h angle thereby extending

out from side edge portions 335 or 337, can be removed by grasping
the projecting portions, a, a', b, 'b' thereof, respectively.
Furthermore, the construction and arrangement of a discharge
section as there is employed in this fourth embodiment is similar
in construction to that of discharge section 302 of the above-
mentioned third embodiment (see FIG. 11). But, it is understood
that the construction of the tray in this fourth embodiment could
work equally as well with the discharge section in the second
embodiment. .

As has been described heretofore, according to the fourth
embodiment, paper discharging tray 323 of the printer includes
cutaway sections which allow the recording paper to be discharged
out in at least two directions. There is a cutaway portion over
which the front end portion of the recording paper projects, and
a side edge portion over which the front end corner portion of
recording paper S1 or S1' projects. Therefore, by grasping the
portions projecting out over these cutaway portions and pulling out
the recording paper desired, the recording paper desired to be .
removed can be removed easily because it is neatly stacked and
furthermore there is no fear of scattering the remaining sheets of
recording paper remaining on the tray 323.

It is to be understood that in the foregoing embodiments,
disclosure has been given by way of example in which the present
invention is adapted to a printer. Therefore, it 1is further
understood that the invention disclosed herein can also be adapted
to a copying machine or the like.

It will thus be seen that the objects set forth above,
among those made apparent from the preceding description, are
efficiently attained and, since certain changes may be made in the
above constructions without departing from the spirit'and scope of
the invention, it is intended that all matter contained in the
above description or shown in the accompanying drawings shall be
interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of the

" invention herein described and all statements of the scope of the
_ aree e s
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- 5= chargl ng states thereof; and FIG 16:-is a top plan view of a

nodi fi cati on of the paper d| scharging tray in accordance with the fourt h
enbodi ment of the present invention. DETAILED DESCRI PI TION OF THE PREFERRED
EMBODI MENTS The detail ed description of the preferred enbodi- nments will be
gi ven herei nbel ow i n which the present sortl ng and di schar gl ng devi ce IS
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low i s- équal |y applicable to a copyi ng machine or the Reference is first
made to FIG -1 which depicts a printer main body general ly indicated at

100, con- structed in accordance with a first enbodlﬁEﬁT_TW—TTKTTﬂ?ERﬂﬂ__
invention. A paper discharging roller shagt 1 is dispogg ‘hQé?H%éi{eﬁH Jqde,

and a paper discharging roller shaft 3 is di sposed on a Ell" ﬂjﬂm aper

di scharging rollers 2 and 4 are fixed Eghggger dlscharg ts 1
and 3, respectively. Paper discharging rollers 2 and 4 her

and roll to thereby discharge the recording paper. As shown in FIG 2, when
a re- cording papegaT 1 e akEwdrgs delivered to paper dis-

1. A recording paper sorting and discharging device,

comprising:

first and second opposed frames;

a first discharging roller shaft end rotatably
supported between said first and second frames;

a second discharging roller shaft end being
rotafably supported between said first and said second frame;

a first paper discharging roller rotatably mounted
on said first discharging roller shaft; . ' .

a second paper discharging roller rotatably mounted
on said second discharging roller shaft; '

shifting means for shifting said first end of said
first and second discharging roller shafts in a direction
essentially parallel to a papef.discharging direction; and
' separating means for rotatably displacing said first
paper discharging roller shaft between a first predetermined
position at which said first and second paper discharging rollers
are in engagement with each other to a second predetermined
position at which said first and second paper discharging rollers
are not in engagement with each other, and thereafter permitting
said first paper discharging roller to return 'to said first
predetermined position.

2. The recording paper sorting and dlscharglng device
clalmed in claim 1, wherein said shifting means includes an
elongated groove in said first frame and extending essentially in
a direction essentially parallel to said paper discharging
direction, said elongated groove supporting said first end of said
first and second discharging roller shafts.

3. The recording paper sorting and discharging device
claimed in claim 1, wherein said shifting means includes cam means
for moving said first end of said first and second discharging
roller shafts-along said elongated groove.

4. The recording paper sorting and discharging device

claimed in claim 3, wherein said cam means is an eccentric canm.

L.




chargl-ng roller shafts 1 and 3, paper discharging mgglﬁ,&}ﬁpg&hge @pd 3 can
shift obliquely with respect to a paper dlscharglng hown by
the chain lines. Also, rollers 2 and 4 can be separ mﬂ ressed

agai nst each other (which wll be descrlgjded | ater), |ng paper
S can shift Iaterally and in parallel t0" other recording paper S and can -

be di scharged out o (e #d QL8361 A0 oRARY Sraaliy drdd diUElr SR Ge B0

3 are rotatably jo o aril ate hat ram
(as vi ewslth imedFli@ GEBJmDﬂneﬁhﬁNBen gaaﬂlﬁenarhtangrm¢@a§ #Rﬁ¥# %ﬁyr¢¥%%%nﬂ0

by bei ng hent piinsLespeshelPeretariMy - dilsoidiicidy Pigeashiel shaft.

6. The recording paper sorting and discharging device
claimed in claim 5, wherein. said rotating means includes an
eccentric shaft and said rotating means supports said first
discharging roller shaft. |

7. The recording paper sortlng and discharging device
claimed in claim 1, wherein said shifting means is responsive to
a sorting signal.

8. The recording péper sorting and discharging device
claimed in claim 1, wherein said shifting means includes a first
solenoid actuated clutch means coupled to said first and second
discharging roller shafts to effect shifting of said roller shafts.

9. The recording paper sorting and discharging device
claimed in claim 1, wherein said separating means includes a second
solenoid actuated clutch means coupled to said first discharging
roller shaft to effect displacement between said  first
predetermined position and said second predetermined position.

10. A recording paper sorting and discharging device,
comprising: '

first and second frames;

a first discharging roller shaft rotatably supported
between said first and second frames;

_ a first drive roller flxed to a first discharging

roller shaft;

a first driven roller rotatably mounted to a second
discharging roller shaft:;

a second driven roller rotatably mounted to said
first discharging roller shaft, said second driven roller engaging
.and rotating with said first drive roller; - '

a second drive roller fixed to said second
discharging roller shaft, said second'driﬁe roller engaging and
rotating with said first driven roller, said second ‘drive roller
constructed to transmit rotation to said first driven roller;

drive means for rotationally driving said first and

 second discharging roller shafts; and

| A RO 1



paper .di scharging roller shaft 1 and 3 are I espgGishat t hrough a
shaft support plate 20 (FIG 3) to a left side'p !XngHu$ﬁ%gne) 4% (as
viewed in FIG 1) of printer main body frame 40 Hl “ er that they
are respectively rotatable and novable ig,the pa g direction
As shown FIGS. 3, 4 and 5, a roller shaf? novi ng nechanlsn1|s general ly

I ndi cated at 10. Roller Q@fEan%Eggsnegggnléghggnﬁngggg agglahlgégatmohgg

paper discharging dlrectlon “Che parr paper dischargin | l'er shafts
and 3, ‘winrieingi mfaamulmysth@r@q@rft §aé§s§hrst and second lscharglnq roller

shafts. _

11. The recording paper sorting and discharging device
claimed in claim 10, wherein said cut-off means is responsive to
a sorting signal. '

12. The recording paper sorting and discharging device
claimed in claim 10, wherein said cut-off means includes a solenoid
actuated clutch means coupled to said first and second discharging
roller shafts to selectively actuate said cut-off means.

13. A reéording paper.sorting and discharging device,
comprising: ' _

a discharge section for discharging a recording
paper in a direction orthogonal to said discharge section or at an
angle with respect to said discharge section; _

a paper discharging tray for receiving said
recording paper discharged out.from said discharge section, said
paper discharging tray including:

a first edge portion over which a section of the
recording paper discharged in said orthogonal direction is
projected; and '

a second edge portion over which a section of the
recording paper discharged at an angle with respect to said
orthogonal discharge direction is projected.

14. The recording paper sorting and discharging device
claimed in claim 13, wherein a plane of said first edge portion
forms an angle with respect to a plane of an edge of said discharge
recording paper.

15. The recording paper sorting and dlscharglng device
claimed in claim 13, wherein said second edge portion is parallel
to a side edge of said discharge recording paper. ’

16. The recording paper sorting and discharging device
claimed in claim 13, wherein said paper discharging tray is
inclined toward said edge portions.

17. - The recording paper sorting and discharging device
claimed in claim 16, wherein said paper discharging tray includes
a first support surface for supporting a rear end edge of the

recording paper discharged orthogonal to said discharge section.
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the fulcruns for the angular shifting of the pa roller
shafts. An annu- lar groove 12 (FIGS. 5a,gnd 5b) is prOV|de on the inner
surface side of an eccentric cam 11 forn1ng a part of roller shaft

mechani sm 10. A guh_ge pg‘Pnsél%'é(:%I@c]fﬂd(%ﬂé} | it fipEhd 2 PEEh&TEEHgl Bevice

annul ar groove 12. The aceabl’™e 'shaft ends o er . di schargi.n
roll er sghpimed in claim 16, pwhereln said paper dlséhggglng trayglngludes

-6 tially parallel to the surface of the recoﬂb Fﬂl sedénds of
paper €ischarge roller shafts 1 and 3 nounted t J ate 41 act as

a second support surface for supporting a rear end edge of the
recording paper discharged at an angle with respect to said
discharge section and a third support surface for supporting a side
edge of said recording paper.

. | 19. The recording paper sorting and discharging device
claimed in claim 13, wherein said first and second edge portions
are on a first side of said device and further wherein a second
first edge portion and second second edge portion are formed on a
secoﬁd side of said device.

20. The recording paper sorting and discharging device
claimed in claim 18, wherein said second and third support surfaces
are formed on a first side of said device and a second second
support surface and a second third support surface are formed on

a second side of said device.

-
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~ahd 3 +are journaled to shaft support plate 20 for dis- placenent therewth.
The rotler shaft noving nmecha- nism 10 rotatably connects drive-side paper
di scharging roller shaft 1 with the eccentric position of eccentric cam 1l
to thereby nove laterally. Elongated slots 44 and 45 are respectively
formed in left frame 42 so as to extend essentially in the paper

di scharging direction. Sl ot ABSERL = PR08E to permt one

di scharg- ing roller shafts 1 and 3 to ride in each slot to permt the
shifting of the shafts 1 and 3. Eccentric cam1l,is constru

arranged to recei v& ERGUIGRIRD RAPSH F9§tﬂélﬂc§nﬂr%$‘a??’6‘él§goée‘béﬁﬁréjGS:‘gned

to improve the construction of copiers, printers, or the like, in

oy xpinla

sorting, separating and discharging paper in which the ends of one
side of a pair of paper discharging roller shafts are shifted in
a direction essentially parallel to a'recording paper discharging
direction while the other ends of the shafts remain stationary.
The paper discharging roller shafts each have at least one roller,
the rollers being separated from each other for a given period of
time;and, in response to detect signals, the rollers disposed on
the shafts then contact each other. The recording paper can
thereby be discharged obliquely onto a paper discharging tray.
Alternatively, a pair of paper discharging roller shafts, each
shaft having both a drive roller fixed on one side thereof in an
axial direction and a driven paper discharging roller rotatably
mounted on the other side thereof such that the fespective drive
and driven rollers on each shaft press against each other. By
cutting off one of the paper discharging roller shafts from the
drive system of the device, the recording paper is discharged
smoothly and at an angle without generating wrinkles in the paper

so the paper is thereafter presorted.

*—‘———~———___;____
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df schol rol | er shaft 1 through a spring clutch gengr -Emrrgariditat oo
14, witN# i ncl udes a bushing 15 fixed to the shaft endef T i've=si de. pap

di schakiffng rol ler shaft 1 and a coil spring 18 fixed @f’Théﬁeﬁd'fhereof"-,'~
the bossf portion of bushing 15 and to the inner periphéral surface of a  “Zzig
sl eeve . Specifically, the shaft 1 is coupled to the eccentric cam $*%§§
when the restriction of sleeve 16 is renoved. Referring to FIGS. =
shaft sd@pport plate 20, which supports the end portions of the pair of
paper di#scharging roller shafts 1 and 3, is nounted so that it is
restricf§ed by a pin 21 nounted on plate 20 and inserted
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“through a guide slot 46 forned in left side plate 42. Shaft support plate
20 can-slide fromone side to the other side in the paper discharging
direction by the rotational novenent of eccentric cam 11l. Thus, shaft
support plate 20 is prevented from di splacenent in the direction orthogonal
to the discharge direction by pin 21 in guide-slot 46 and paper discharging
roller shafts 1 and 3 in slots 44 and 45. Further, 'shaft support plate 20
has a roller shaft inclining solenoid 22 nounted thereon which operates
spritng cl'utch 14. Engagenent claw 23 is normally in engagenent with a
projection 17 on sleeve 16 by neans of the action of spring 24. Sol enoid 22
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- cbnst ructed and arranged so that it attracts engagenent claw 23 to.theréby
renove -t he engagenent between claw 23 and projection 17, so that spring

clutch 14 can

-7- transnmit the drive force of drive-side paper
di scharging roller shaft 1 to eccentric cam 11. Furthernore,

Fl G 4 shows

driven-si de paper dis- charging roller shaft 3 rotatably supported on two
side franes 41 and 42 by neans of eccentric shaf}s&b, 5a

Fl1G.3
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ré&spectively provided at the two ends of shaft 3. Paper discharging roller
4‘is rotatably nounted to driven-side paper discharging roller shaft 3.. By
rotating driven-side paper discharging roller shaft 3, paper discharging
rol- ler 4 can be separated away from or pressed agai nst paper discharging
roller 2. As shown in FIGS. 3, 4 and 6, @7”9{ e[r s t shifting nmechanism-
generally indicated at 30, causes d erey srd pap di-scggi ng roller

shaft 3 to separate away fromor a =S paper
di scharging roller shaft 1. I|nOyecHart=smm S rofatably nounted
on eccentric shaft 5 of drlvenﬁ‘su pder -
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chargimg roller shaft- 3 is operatively coupled with a drive gear 32
(operatively. coupled to drive motor 91 shown schematically in FIG 1)
through a pinion 6 which is fixed to the end portion of drive-side paper

. discharging roller shaft 1. A spring clutch 35 (FIGS. 3 and 4) is

I nt er posed between a bushing 34 and pinion 33, pinion 33 being rotatable
relative to eccentric shaft 5, and bushing 34 being fixed to the end
portion of eccen- tric shaft 5. By this construction, the rotational drive
force of drive geatéﬁé can be selectively transmtted to the driven-side
paper discharging r er shaft 3. Aroller shifting sol jd 38 is nounted

to right frame 41 i ng ;?2? 0
24 — —=) :
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cPtch*35 i s mounted on eccentric shaft 5. Sol enoid 38 funtffeﬁ54u}4¥uu:ﬂjL_
or restrict the operation of spring clutch 35. Soleoid 38,.

sol enoid 22, is con- structed and arranged to operate an en la
engageabl e mnth two projections 37 respectively provided on
surfaces of a sl eeve ‘36 (FIG 4) of spring clutch 35, so th

paper discharging roller shaft 3 can be selectively rotated by 180[err]
FIG 5a depicts a paper discharging trgfizngﬁgﬁposed downst r eam of the
paper discharging roller shafts 1 and ng roller 48 which is

di sposed upstream of the paper discharging roIIer shaft 1 and 3, and a
sensor 49
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with ts used to detect the rear end of the recording paper. Next,
description will be given below of the opera- tion of the device in
accordance with the above-nen- tioned enbodi nent Normally, the present
"~ device holds the pair of paper discharging roller shafts 1 and 3 in a

position shown in -8- FIG 2 by the solid lines. That is, shafts 1 and 3
are ' :
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positioned and held in a direction essentially perpendic- ular to the _
discharging direction of the recording paper, and paper discharging rollers
2 and 4 also remain in contact with each ot her. However, as shown in FIGS.
3 and 5(a), roller shaft noving nechanism 10 rotates eccentric cam1l1ll to

t hereby position the pair of paper discharging roller shafts 1 and 3 at the
rear end positions of elongated slots 44 and 45 through support plate 20
and, at these posi- tions, causes projection 17 of sleeve 16 to be engaged
by engagenent claw 23 to prevent the drive forigg Qsonlbeiﬁg transmtted to
eccentric cam 11. Also, as shown in N N ] h
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6 roller shaft shifting mechani sm 30 engages sleeve'35 by means of

shaft 1,

orientated as such, then'recording paper Sis drawn by the upper and

wer paper discharging rollers 2 and 4 and is dis- charged onto the paper
dijscharging tray 47 in the nor-
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mal memner. However, if recording paper S is to be sorted, that is, the
recording paper S has printed thereon information froma second personal
conputer, for exanple, then a control circuit 90 (shown schematically in
FIG 1) ex- cites roller shaft shifting solenoid 38 at atine a (see FIG

7) when a sorting signal is detected. Engagenent claw 39 separates from
projection 37 of sleeve 36 for a tinme sufficient to permt projection 37 to
pass thereby, and driven-side paper discharging roller shaft 3 is ro- tated
180[err] by nmeans of spring clutch 35 to separate paper .discharging rollers
2 and 4 fromeach ot her. Fur- :
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ther rotation is prevented by the engagenent of engage- nent claw 39 with
the ‘6ther projection 37. As further illustrated in FIG 7, roller shaft
angling solenoid 22 is excited and causes the di sengagenent of engagenent
claw 23 from projection 17 of sleeve 16 also for a tinme sufficient to
permt projection 17 to pass thereby, and eccentric cam1ll is rotated
180[err] by neans of spring clutch 14 to nove shaft support plate 20 and
the shaft ends of the pair of paper discharging roller shaft 1 and 3 :
respectively journal 0 ft support plate 20, in the direction as shown
by Arrow Ain FIG Q?gf(gﬁ e- fore, shafts 1 and 3 shift in the paper

di schargi ng direc- _ g
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-6- tion to an angl ed position until displacenment is stopped by the
engagefrent of claw 23 and the next projection 17. In this way, recording
paper S discharged out through fixing roller 48 is allowed to pass between
paper discharging rollers 2 and 4 and a front half section of paper S is
t hen di scharged out onto the paper dis- charging tray 47.

FIGIS

306, 307
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Thereafter, when the rear end of thﬁsg@g@famg@gk S is detected byn"é“"' kg

paper rear end detect sensor 49 at | G 7) then the control
circuit 90 on re- ceipt of the dete n n excites the roller _
shaft shifting sol enoid 38 for the t
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1. A recording paper sorting and discharging device, comprising:

a first and second discharging roller shaft (1, 3) rotatably supported;’

a first and second paper discharging roller (2, 4), one roller being rotatably
mounted on each shaft; characterised by |

aligning means (10) for aligriing an end of said shafts in a direction substantially
parallel to a paper discharging direction; and

separating means (30) for rotatably displacing said first paper discharging roller
shaft between a first predetermined position at which said first and second paper
discharging rollers are in engagement with each other to a second predetermiqed position
at whi'ch said first and second paper discflarging rollers are not in engagement with each
other, and thereafter permitting said first péper discharging roller to return to said first

predetermined position.

2. A recording paper sorting and discharging device as claimed in claim 1, wherein
said aligning means includes an elongated groove'(4z_1, 45) extending in a direction
substantially parallel to said paper discharging direction, said elongated groove

supporting one end of said first and second discharging roller shafts.

3. A recording paper sorting and discharging device as claimed in claim 2, wherein

said Z]igning means includes cam means (11) for maving said end of|said first and
| \

second discharging roller shafts along said elongated groove. (

4. A recording paper sorting and discha'rging device claimed in any one of claims 1,

2013 whe_r_eid said separating means includes rotating means (32) for selectively rotating

a first discharging roller shaft. _
o This is ths replacement sheet
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bet.ween t hem and di scharges paper S' in an oblique manner while it is still
oriented in the paper discharging direction. In other words, Shafts—1 and
3, as-shown by the dotted lines in FIG 2, place ratoSkeiths BaRRepim: el

IS

recordi ng paper 'S previously discharged so that rec [ g
shifted relative to and di sposed parallel 40 recordi UMH that the
two sets of recording paper, S and S, can be sorte from

each other easily. As has been described above, according to this first
enbodi nent, and as illustrated in FIG 7, on receipt of a sorting signal

the pair of spapen fcsfdifg Pt sbRirdgdnd discharging device as claimed in claim 4, wherein

said aligning means is responsive to a sorting signal.

6. A recording paper sorting and discharging device, characterised by comprising:

a first discharging roller shaft (210, 351) rotatably supported;

a first drive roller (211, 306) fixed to the first discharging roller shaft;

a first driven roller (222, 307) rotatably mounted to a second discharging roller
shaft (220, 352); |

a second driven roller (212, 307') rotatably mounted to said first discharging -
roller shaft, said secc-md_ driven roller engaging and rotating with said first drive roller;

a second drive roller (221, 306") fixed to said second discharging roller shaft,
said second drive roller engaging and rotating with said first driven roller, sazd second
drive roller constructed to trar;smit rotation to said first driven roller;

drive means for rotationally driving s;ﬁd first and second discharging roller |
shafts; and .

cut-off means fc;r cutting off said rotational driving of at least one of said first

and second discharging roller shafts.

7. A recording paper sorting and discharging device claimed in claim 6, wherein
said cut-off means includes a solenoid actuated clutch means coupled to said first and
second ciischarging roller shafts to selectively.actuate said cut-off means.
8. A recording paper sorting and discharging device, characterised by comprising:

a discharge section (302) for 'El-ischarging a recording paper (S) in a direction
orthogonal to said discharge section or at #n-angle with respect to said discharge section; |

a paper discharging tray (203, 303) for receiving said recording paper discharged
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shafts 1 and 3 shift to an angled position with respect to the paper

di scharging direction, the two paper dis- charging rollers then separate
fromeach other, the, front half section of the recordi ng paper is fed
between rol - lers 2 and 4, and then the two paper discharging rollers 2 and
4 are pushed agai nst each other to discharge out the rear half section of
the recording paper. In this way, the rec@tdi ng paper to be sorted and
separated fromthe previously discharged paper can be discharged in an
oblique and parallel manner while it is oriented in the discharging

direction, e bg.accu- rately sorted fromthe other
recording p g:efg&ﬁ &Ffdhcﬂsaﬁi?gé se%agn said' Paper discharging tray having

a first edge portion (302a) over which a section of the recording paper discharged

in saJd orthogonal direction is projected; and
a second -edge portion (312) over which a section (a) of the recording paper

discharged at an anglédivith respect to said orthogonal discharge direction is projected.

9. A recording paper sorting and discharging device as claimed in claim 8, wherein

said paper discharging tray is inclined toward said edge portions.

10. A recording paper sorting and discharging device as claimed in claim 8 or 9,
wherein said paper discharging tray includes a support surface for supporting a rear end
edge of the recording paper discharged at an angle with respect to said discharge section

and a third support surface for supporting a side edge of said recording paper.
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even in a step of taking out the paper from paper dis- charging tray 47,
the mixing of the sorted recording paper with other sorted recording paper
can be pre- vented as nuch as p055|ble I n accordance with a second
enbodi‘ment of the pres- - 10 - ent invention, reference is made to FIGS.
8-10, which depict a pair of paper dischgLging roIIer shafts 210 and 220
respectively nounted to the paper dischardi ng sec-

ABSTRACT
RECORDING PAPE RTING AND DISCHAR DEVICE

A recording paper sorting and discharging device designed to improve the
construction of copiers, printers, or the like, in sorting, separating and discharging paper
in which the ends of one side of a pair of paper discharging -roller shafts (1, 3) are

- shifted in a direction essentially parallel to a recording paper discharging direction while
the other ends of the shafts remain stationary. The paper discharging roller shafts each
ha.ve at least one roller (2, 4), the rollers being separated from each other for a given

- period of time and, in resﬁons_e to detect signals, the rollers .dispc.)sed on the shafts then

| contact each other. The recording paper (5) can thereby be discharged obliéuely ont6 a
paper discharging tray. Alternatively, a pair of papér discharging roller shafts (210,
220), each shaft having both a drive roller (211, 22 1_) fixed on one side thereof in an
axial direction and a driven paper discharging roller (212, 222) rotatably zﬁoun_téd on the
other side thereof such that the respective drive and driven rollers on each shaft press
against each other. By cutting off one of the paper discharging roller shafts from the
drive system of the devic.e, the recbrding paper is discharged smoothly and at an angle

without generating wrinkles in the paper so the paper is thereafter presorted.

" Fig. 2
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Nosleo-¢ e
tkon of a printer main body 201. As shown in FIG 9, drive paper

~di-scharging rollers 211 and 221 are fixed to roller shafts 210 and 220,
“ respectively. Driven paper discharging rollers 212 and 222 are rotatably
mounted on roller shafts 210 and 220 through |s| eeREFLATERREIFZAS, SG

respectiyel y. Furthernore, rollers 211, 212, ggbcgaq)ﬁ%gz A&l ,p_QgitJﬂ',E%e@d on

iirsc_;gz:___rﬂ;n £-OH-ef—shat t-5-2+6~and 220 in an alr't'%Qf]ﬂgL ly . cgsmgu%g@rscb
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FIG 9 depicts a drive force transmi ssion gear 208 connected to a drive
,motor 202 (shown schematically in FIG 9), and a pinion 214 fixed to one
end of paper discharging roller shaft 210 and nmeshing with gear 208. Al so,
anot her pinion 224 is rotatably nounted to one end of paper discharging
roller shaft 220 through a spring clutch, generally indicated at 225.
Pinion 224 meshes with pinion 214. If the two paper discharging roller
shafts 210 and 220 are both rotated by a swi tching nechani sm 204 (which
wi Il be described later), then the recording paper S is discharged in a

di rection perpen- dicular to shafts=220~-and 220. However, if only paper

FIG. 2
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di scharging roller shaft 210 is rotated, then the record- ing paper S can
:be di scharged at an angle with drive discharging roller 221 on the stopped
paper discharging roller shaft 220 acting as a fulcrum As nore clearly
illustrated in FIG 10, a switching nechanismgenerally indicated at 204

I ncludes a sole- noid 205, nmounted to a frame 202 of printer main body 201,
situated adjacent to a spring clutch, generally indi- cated at 225, and an
engagenment claw 206 that is at- tracted.and operated by sol enoid 205. A
coil spring 228 (FIG 9) is wound=2-eynd the rggpective boss portions of a
bushi ng 226 and a pi nion 224 coupl il-g_g
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bushi ng 226. Bushing 226 is fixed to the end of the paper discharging
:roller shaft 220. If engagenent claw 206 is engaged with a tooth 227a
formed on the peripheral surface of a sleeve 227 to thereby prevent the
rotational novenent of sleeve 227, then a drive force fromthe pinion 224
is prevented frombeing transmtted to the bushing 226. Next, .description
w Il be given bel ow of the opera- t|on of the present device in accordance
with the second enbodi ment . 4
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When the recording paper S is discharged in a normal state, that is, when
+the recording paper S is discharged in a direction perpendicul ar to paper
di scharging roller shafts 210 and 220, solenoid 205, inits excited state,
attracts engagenent claw 206 to renove the engage- ment with sleeve 227. As
a result, coil spring 228 tightens the respective boss portions of bushing
226 and mnion 224 to transmt the drive force of pinion 224 to paper

di scharging roller shaft 220 and thus rotate paper discharging roller shaft
220 together wi th paper discharging roller shaft 210
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di sposed above shaft 220, so that the recording paper S is discharged
.straight onto a paper discharging tray 203 by drive paper discharging
rollers 211 and 221 respec- tively fixed to their shafts 210 and 220 and by
driven paper discharging rollers 212 and 222. Both pairs of rollers 211 and
222, and 212 and 221 apply pressure agai nst each other as well as agai nst
paper S. On the other hand, if recording paper S is to be sorted, that is,
recordi ng paper S has printed thereon information froma second personal
conputer, for ex- anple, then a solenoid drive circuit, on receipt of a
detect signal from a paper detect senso¥ (not shown)

FIG. 6
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and a sorting signal fromthe control circuit 230 (shown schematically in
.FIG 10), deenergi zes solenoid 205 to thereby bring engagenent claw 206

i nto engagenent with one of the teeth 227a on the peripheral surface of

sl eeve 227 (as shown in FIG 10). As a result, coil spring 228 renoves the
tightening force which is joining the respective boss portions of the
bushi ng 226 and pinion 224, to thereby stop the rotational novenent of the
| ower paper discharging roller shaft 220. For this reason, paper

di scharging roller 212, which contacts drive paper discharging roller 221
fixed to _ -7 =
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shaft 220, al so ceases any rotational novenent. There- fore, while
_recording paper S is discharging, it is dis- charged at an angle as shown
by a two-dot chained line in FIG 8 with paper discharging rollers 221 and
212 acting as the fulcrunms thereof. Recording paper S is therefore

di scharged onto paper discharging tray 203 at an angle relative to paper S
and is clearly separated and sorted fromthe other recording paper S. In
accordance with a third enbodi nent of the present invention, and as
illustrated in FIG 11, recording paper S can be sorted in three ways by

di scharging it stralght or by dischargiﬁg‘it at various angles with respect
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str’ai ght di scharge path. The sorting and di schargi ng device, in accordance
- 12 - with the third enbodinent, is constructed and arranged such that two
pi nions 214 and 224 mesh with each other and are rotatably nounted on paper
di scharging roller shafts 210 and 220, respectively. Bushings 216 and 226
are respectively fixed to the end portions of paper dis- charging roller
shafts 210 and 220. Shafts 210 and 220

- 0 -
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( 215
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=225
230 224
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are connected with pinions 214 and 224 through spring clutches 215 and 225,
.respectively. Furthernore, spring clutches 215 and 225 can be operated

i ndependent|ly of each other by sw tching nmechani sms 204 and 207 pro- vided
on a frame 202. respectively. Therefore, if the two spring clutches 215 and
225 are actuated, then the recording paper S can be discharged out

straight. Also, if the drive force of one of the two paper discharging
roller shafts 210 and 220 is cut off by nmeans of the sw tching nmechani snms
204 or 207, then recording paper S can Qg di scharged at an angle relative
to discharged sheets S, with the drive paper discharging
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rol’l er on the stopped shaft and the driven roller oppo- site thereto acting
.as the fulcrunms thereof, so that re- cording paper S can be distinguished
fromthe other recording paper S. As has been descri bed above, according to
the pres- ent enbodinent, the pair of paper discharging roller shafts with
the drive paper dicharging roller fixed to one side of the shaft and the
driven paper discharging roller nounted rotatably to the other side thereof
are alternately disposed, such that the-drive and driven rollers can
contact each other, and at |east one oflthe paper discharging roller shafts
I's structured such that it
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can be freely separated fromthe drive system There- fore, in the normal
. “paper discharging step, the record- ing paper can be di scharged out

straight while the two. paper discharging roller shafts are being driven
and, in the discharging and sorting step, by separating one of the paper
di scharging roller shafts fromthe drive sys- tem the correspondi ng paper
di scharging roller can be stopped w thout producing friction between the
ot her corresponding roller and itseIL,'§o_that t he recordi ng paper can be
di scharged and thereby sorted at an angle while it is snoothly discharged
wi t hout any winkles or the |ike being forned on the recordi ng paper.
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RECORDING PAPER SORTING AND
DISCHARGING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates geaerally to arecording -
paper sorting and discharging device for use in a
printer, a2 copying machine or the like, and, in particu-
lar, to a recording paper sorting and discharging device
which allows for easy sorting without damage to the
recording paper.

Generally, with the widespread networking of com-
puters, it is now desired to connect two Or more per-

- sonal computers to 2 comumon printer so that there can

- bea cost savings in less required printers. However, the

need arises to be able to classify, sort and/or separate

the recording paper on which the different information
from the different computers has been printed.

In order to sort the paper, copying machines, and the
like, generally use 2 mechanism known as a sorter.
However, a sorter of this type is complicated and large,
requiring a large area within the machine which ulti-
mately results in a larger overall machine. On the other
hand, printing machines generally use a simple separa-
tion mechanism known as a jogger mechanism in order
to sort the paper.

Japanese Patent Publication No. 55-151455 of Showa
discloses a2 jogger mechanism used as a paper discharg-
ing device of a copying machine. In this jogger mecha-
nism, a brake shoe is pushed against one of two paper
discharging rollers in response to a sorting signal to

-thereby forcibly stop that discharging roller. The rol-

= lers are axially spaced from each other. This causes the
recording paper between the rollers to swing in one
direction, with the stopped paper discharging roller
acting as a fulcrum, to set that piece of recording paper
at 2 different angle relative to the other recording paper
before it is discharged and sorted. Also, Japanese Patent
PubLication No. 55-151455 of Showa describes a tech-
nique described in Japanese Patent Publication No.
44-2169 of Showa in which, at the time of completion of
a series of copying operations from the same manu-
script, 2 shaft with a paper receiving tray mounted
thereto is rotated to pile up two or more sheets of copy-
ing paper at a new angle.

According to Japanese Patent Publication No.

~ 55-151455 ot’ Showa, Japanese Patent Publication No.
44-2169 of Showa has a device adapted to swing a paper
receiving tray right and left. The jogger mechamism
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thé'pFesent I nvention, the recording paper is sorted nmerely by rotating the
pdper. Therefore, it is not always necessary to increase the width of the
paper discharging tray, thus resulting in a reduced space for installation
of the device. FIGS. 12-16 illustrate a fourth enbodi nent of the present

i nvention disclosing an alternate way in which the recording paper is

di scharged. ‘FIG 12 shows a printer main body 301 and a dis- charge section
general ly indicated at 302, which has a sigi+ar structure to the discharge
construction of the second enbodiment. That is, FIG 12 depicts a pair of

disclosed in Japanese Patent Publication No. 55-151455
of Showa does not require any external structures to be
displaced thus eliminating the possibility that the exter-
nal structure can be abutted against other parts or struc-
tures which can damage or break same. .
However, the device disclosed in Japanese Patent
Publication No. 55-151455 of Showa still has the prob-
lem that, because the paper discharging roller is forcibly
stopped by means of a brake shoe, when the recording
paper is discharged at an angle, the recording paper is
- - damaged because wrinkies are produced in the corners
- of the recording paper.
Accordingly, it is desired to provide an improve
sorting and discharging device which will sort and
discharge recording paper without damaging the paper.

SUMMARY OF THE INVENTION

Generally speaking, in accordance with the preseat
invention, a recording paper sorting and discharging

device is provided including first and second frames, a
first discharging roller shaft having 2 first and a second
end, the first discharging roller shaft being rotatably
supported by the first and second ends between the first
and second frames, a second discharging roller shaft
baving a first and a second end, the second discharging
roller shaft being rotatably supported by the first and
second ends between the first and second frames, a first

' paper discharging roller rotatably mounted on the first
discharging roller shaft, 2 second paper discharging
roller rotatably mounted on the second discharging
roller shaft, and wherein the. first paper discharging
roller is permitted to contact the second paper discharg-
ing roller, shifting means for shifting the first end of the
first and second discharging roller shafts in a direction
essentially parallel to a paper discharging direction and
Separating means for displacing the first paper discharg-
ing roller shaft from a first predetermined position to a
second predetermined position and thercafter permit-
ting the first paper discharging roller shaft to return to
the first predetermined position.

Also, according to the invention, there is provided a
furi_:her recording paper sorting and discharging device
which includes a first and second frame, a first discharg-
ing roller shaft having two ends and rotatably sup-
ported at the two ends between the first and second
frames, a first drive roller fixed to a first discharging
roller shaft, a first driven roller rotatably mounted to a
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paﬁér’discharging roller shafts 351 and 352, drive paper discharging
soll'ers 306 and 306" affixed to paper dis- charging roller shafts 351 and
352, respectively, and driven paper discharging rollers 307" and 307 which
are rotatably nounted on paper discharging roller shafts 351 and 352,
respectively. Further, drive paper dis- charging rollers 306 and 306’
contact driven paper dis- charging roller~s3307 and 307', respectively.
Therefore, discharge section 302 is able to discharge recordi ng paper S and
S in a straight condition or at an angled position. A paper discharging
tray 303 fornms a regRbndHiscHa®@ing roller shaft, a second driven roller
rotatably mounted to the first discharging roller shaft,
the second driven roller being permitted to contact and
rotate with the first drive roller, a second drive roller
fixed to the second discharging roller shaft, the second
drive roller being permitted to contact and rotate with
the first driven roller to transmit rotation to the first
driven roller, drive means for rotationally driving the
first and second discharging roller shafts and cut-off
means for cutting off the rotational drive force to at
least one of the first and second discharging roller
shafts.
Further, according to the invention, there is provided
a still further recording paper sorting and discharging
device which includes a discharge section for discharg-
ing a recording paper in a direction orthogonal to the
discharge section or at an angle with respect to the
d:scba.rge section, a paper discharging tray for receiv-
ing the recording paper discharged out from the dis-
charge section, the paper discharging tray including 2
first edge portion over which a section of the recordmg
paper discharged in the orthogonal direction is pro-
jected and a second edge portion over which a section
of the recording paper discharged at ar angle with -
respect to the orthogonal discharge direction is pro-
jected. -
Accordingly, it is an object of the present invention
to provide an improved paper sorting and discharging
device.
Another object of the present invention is to provide
a paper sorting and discharging device baving a con-
struction that will occupy a small space for installation.
Still another object of the present invention is to
provide a paper sorting and discharging device which is
able to sort recording paper smoothly without applying
an unreasonable force onto the recording paper.
A further objec: of the present invention is to provide
a paper sorting and discharging device which is able to
sort recording paper without damaging the paper.

Yet another object of the present inveation is to pro-
vide a paper sorting and discharging device which al-
:?wsauserto take out the sorted recording paper eas-

Y

Still other objects and advantages of the invention
will in part be obvious and will in part be apparent from
the specification.

The invention accordingly comprises the features of
-construction, combination of clements and arran :
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for, receiving the recordi ng paper dlscharged out from di scharge section
302. Paper discharging tray 303 provides an inclined sur- face which
descends toward di scharge section 302 fromthe front 30la of mai nbody 301,
so that the recording paper discharged can be stacked sequentially. The
rear end portion of paper discharging tray 303 is conposed of an angl ed
surface 305.and a surface 304 extending—-i &4 -a direction perpendicular to the
paper discharging direction. Surface 304 and angl ed surface 305 are | ocated
behi nd an i magi nary plane created by shafts 351 and 352. This arrangenent

allows the record-  of parts which will be exemplified in the constructions
hereinafter set forth, and the scope of the invention will
be indicated in the claims. '

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the invention, reference
is had to the following description taken in connection
with the accompanying drawings, in which:

FIG. 1 is a perspective view of a recording paper
sorting and discharging device viewed from the top and
back side thereof, in accordance with a first embodi-
ment of the inveation;

FIG. 2 is a top plan view of the recording paper
sorting and discharging device in accordance with the
fkstenﬂxxhnnnnfmqﬂauungthccuunauon1im:aoﬁ

FIG.3is a fragme:mry cross-sectional view, taken
along lines 3—3 of FIG. 4;

FIG. 4 is an aﬂaqyxlfﬂq;nenﬁuy cross-sectional
view, taken along lines 4—4 of FIG. 2;

FIGS. 5(a) and (5) are respectively side elevational
views of the device in accordance with a first embodi-
ment of the invention, explaining the operation thereof;

FIG. 6 is a side elevational view of the device in
‘accordance with the first embodiment;

FIG. 7is a timing chart showing the operation timing
of the invention in accordance with the first embodi-
ment;

FIG. 8 is a perspective view of a recording paper
sorting and discharging device in accordance with a
second embodiment of the present invention;

FIG. 9 is a cross-sectional view of a second embodi-
ment of the present invention;

FIG. 10 is a right side elevational view of the drive
mechanism in accordance with the second embodiment;

FIG. 11 is a partial cross-sectional view of the drive
mechanism in accordance with a third embodiment of
the present invention;

lﬂKE.lZisztpenqxxmhn:vﬁwvcﬁ%;naunuﬁnglqux
sorting and discharging device in accordance with a
fourth embodiment of the present invention;

FIG. 13 is a top plan view of the device in accordance
with the fourth embodiment, illustrating the paper dis-
charging states thereof:

FIG. 14is a top plan view of the device in accordance
“nﬂ:ﬂn:ﬁnnthenﬂxxhnumm.ﬂhmhmhngthe;nmerdn>
states thereof:

FIG. 15 is a top plan view of the device in accordance

with the fourth embodiment, illustrating the paper dis-
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i ng paper discharged, whether discharged out straight or an an angle from
:di'scharge section 302, to nove backward on the tray essentially

si mul t aneously when it drops down, thereby contacting surface 304 or angled
surface 305 for support. In this manner, the recording paper can be stacked
neatly. FIG 13 shows the record- ing paper in dotted lines, just before’it
drops down and noves backward to cont-agt-either surface 304 or 305.

Further, FIG 13 illustrates the front end portion of paper discharging
tray 303, which is provided with a cutaway edge portion 312 whi-ch is cut

away in part. _
charging states thereof; and
FIG. 16 is a top plan view of a modification of the
paper discharging tray in accordance with the fourth
‘embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The detailed description of the preferred embodi-
" ments will be given hereinbelow in which the present
sorting and discharging device is applied to a prnter.
However, it is understood that this is by way of example
and not by way of limitation. The disclosure hereinbe-
low is equally applicable to a copying machine or the
like.

Reference is first made to FIG. 1 which depicts a
printer main body generally indicated at 100, con-
structed in accordance with a first embodiment of the
present invention. A paper discharging roller shaft 1 is
disposed on a drive side, and a paper discharging roller
shaft 3 is disposed on a driven side. Paper discbarging
rollers 2 and 4 are fixed to paper discharging roller
shafts 1 and 3, respectively. Paper discharging rollers 2
and 4 contact ecach other and roll to thereby discharge
the recording paper. As shown in FIG. 2, when a re-
cording paper S’ to be sorted is delivered to paper dis-
charging roller shafts 1 and 3, paper discharging roller
shafts 1 and 3 can shift obliquely with respect to a paper
discharging direction as shown by the chain lines. Also,
rollers 2 and 4 can be separated from and pressed
against each other (which will be described later), so
that recording paper S’ can shift laterally and in parallel
to other recording paper S and can be discharged out.

One end of each of paper discharging roller shafts 1
and 3 are rotatably journaled to a right side plate (that
is, a right frame) 41 (as viewed in FIG. 1) formed inte-
grally with a printer main body frame 40 by being bent
with respect thereto, while the other end of each of
paper discharging roller shafts 1 and 3 are respectively
mounted through a shaft support plate 20 (FIG. 3) to 2
left side plate (a left frame) 42 (as viewed in FIG. 1) of
printer main body frame 40 in such a manner that they
are respectively rotatable and movable in the paper
discharging direction:

As shown in FIGS. 3, 4 and 5, a roller shaft moving
mechanism is generally indicated at 10. Roller shaft
moving mechanism 10 angles and shifts in the paper
discharging direction the pair of paper discharging
roller shafts 1 and 3, while maintaining the shafts essen-
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- 14 - The front end corner portion a of recording paper S discharged out
$traight is projected out fromcutaway. edge portion 312. As illustrated in
FIG 14, the paper discharging tray part 303 includes on one side thereof a
paper receive surface 310 at right angles to the above-nentioned an-. gl ed
surface 305. In this configuration, recording paper Sl discharged out
obliquely fromdischarge section 302 cangsLide and nove obliquely and
backwardly on paper

tially parallel] to the surface of the recording paper. The
ends of paper discharge roller shafts 1 and 3 mounted to
right side plate 41 act as the fulcrums for the angular
shifting of the paper discharging roller shafts. An annu-
lar groove 12 (FIGS. 5z and 5b) is provided on the inner
surface side of an eccentric cam 11 forming a part of
roller shaft mechanism 10. A guide pin 43 is affixed in
left frame 42 and rides in annular groove 12. The dis-
placeable shaft ends of paper discharging roller shafts 1
and 3 are journaled to shaft support plate 20 for dis-
placement therewith. The roller shaft moving mecha-
nism 10 rotatably connects drive-side paper discharging
roller shaft 1 with the eccentric position of eccentric
cam 11 to thereby move laterally. Elongated siots 44
and 45 are respectively formed in left frame 42 so as to
extend essentially in the paper discharging direction.
Slots 44 and 45 are dimensioned to permit one discharg-
ing roller shafts 1 and 3 to ride in each slot to permit the
shifting of the shafts 1 and 3.

Eccentric cam 11 is constructed and arranged to
receive a rotational drive force from drive-side paper
discharging roller shaft 1 through a spring clutch gener-
ally indicated at 14, which includes a bushing 15 fixed to
the shaft end of drive-side paper discharging roller shaft
1 and 2 coil spring 18 fixed at the end thereof to the boss
portion of bushing 15 and to the inner peripheral surface

- of a sleeve 16. Specifically, the shaft 1 is coupled to the
eccentric cam 11 when the restriction of sleeve 16 is
removed.

Referring to FIGS. 5a and 55, shaft support plate 20,
which supports the end portions of the pair of paper

. discharging roller shafts 1 and 3, is mounted so that it is
restricted by a pin 21 mounted on plate 20 and inserted
through 2 guide slot 46 formed in left side plate 42.
Shaft support plate 20 can slide from one side to the
other side in the paper discharging direction by the
rotational movement of eccentric cam 11. Thus, shaft
support plate 20 is prevented from displacement in the
direction orthogonal to the discharge direction by pir:
21 in guide slot 46 and paper discharging rofler shafts 1

-and 3 in slots 44 and 45. Further, shaft support plate 20
has a roller shaft inclining solenoid 22 mounted thereon
which operates spring clutch 14. Engagement claw 23 is
normally in engagement with a projection 17 on sleeve
16 by means of the action of spring 24. Solenoid 22 is
constructed and arranged so that it attracts engagement
claw 23 to thereby remove the engagement between
claw 23 and projectior 17, so that spring clutch 14 can
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dlscharglng tray 303, and thereafter be supported by surfaces 305 and 310.
As further shown in FIG 14, paper receive surface 310 termnates in the
portion thereof which intersects the side edge of paper discharging tray o
303. This allows recording paper Sl that is discharged obliquely and -
stacked to extend out’ froma front edge portion 311 of the paper
di scharging tray 303. Recording paper Sk Ls also in part supported by
receive surface 310. The re- cording paper, just before it drops down, is
shown by a dotted line in FIG_ 14. According to the sorting and di schar gi ng
devi ce transmit the drive force of drive-side paper discharging
roller shaft 1 to eccentric cam 11
Furthermore, FIG. 4 shows driven-side paper dis-
charging roller shaft 3 rotatably supported on two side
frames 41 and 42 by means of eccentric shafts 5, Sa
respectively provided at the two ends of shaft 3. Paper
discharging roller 4 is rotatably mounted to driven-side
paper discharging roller shaft 3. By rotating driven-side
paper discharging roller shaft 3, paper discharging rol-
. ler 4 can be separated away from or pressed against
paper discharging roller 2.
As shown in FIGS. 3, 4 and 6, a roller shaft shifting
mechanism, generally indicated at 30, causes driven-
side paper discharging roller shaft 3 to separate away
from or advance towards drive-side paper discharging
roller shaft 1. In mechanism 30, a pinion 33 rotatably
mounted on eccentric shaft 5 of driven-side paper dis-
charging roller shaft 3 is operatively coupled with a
drive gear 32 (opcrmvely coupled to drive motor 91
shown schematically in FIG. D through a pimion 6
which is fixed to the end portion of drive-side paper
discharging roller shaft 1. A spring clutch 35 (FIGS. 3
and 4) is interposed between a bushing 34 and pinion 33,
pinion 33 being rotatable relative to eccentric shaft 5,
and bushing 34 being fixed to the end portion of eccen-
tric shaft §. By this construction, the rotational drive
force of drive gear 32 can be selectively transmitted to
the driven-side paper discharging roller shaft 3. A roller
shifting solenoid 38 is mounted to right frame 41. Spring
clutch 35 is mounted on eccentric shaft 5. Solenoid 38
functions to operate or restrict the operation of spnng
_~clutch 35. Solenoid 38, similar to solenoid 22, is con-
structed and arranged to operate an engagement claw
39 engageable with two projections 37 respectively
provxdedonOpposedsurfacsofasleeve%(FIGA)of
spring clutch 35, so that driven-side paper discharging
roller shaft 3 can be selectively rotated by 180°.
FIG. Sa'depicts a paper dxschaxgmg tray 47 disposed
downstream of the paper discharging roller shafts 1 and
3, a fixing roller 48 which is disposed upstream of the
paper discharging roller shafts 1 and 3, and 2 sensor 49
which is used to detect the rear end of the recording
Next, description will be given below of the opera-
tion of the device in accordance with the above-men-
tioned embodiment.
Normally, the present device holds the pau' of paper
discharging roﬂet shaﬂ:s 1 and 3 in 2 position shown in

Thig is the rtp\acommt sheet

Dae: 2 0 JAN 1998



constructed in accordance with this fourth enbodi- nment, in a nornal

recordi ng paper S is discharged out straight onto paper
di scharging tray 303 and, when the thus di scharged recordi ng paper S can be
renoved by grasping corner portion a thereof which projects out from

cut away edge portion 312 of paper di schgrgl ng tray 303 (see FIG 13). On

printing operation,

the ot her hand, when two or nore person
are connected to the prlnter by neans of a network or the |ike,

PY&ﬁhﬁ‘ﬁ%ﬁg@“co%@&sstﬁ&elra?xﬁ%dargg paper can be

printer is used in

di scharged strai ght

positi oued irection essentially perpendic-
ular to the discharging direction of the recording paper,

and paper discharging rollers 2 and 4 also femain in
contact with each other.

However, as shown in FIGS. 3 and 5(a), roller shaft
moving mechanisth 10 rotates eccentric cam 11 to
thereby position the pair of paper discharging roller
shafts 1 and 3 at the rear end positions of elongated slots
44 and 45 through support plate 20 and, at these posi-
tions, causes projection 17 of slesve 16 to be engaged by
engagement claw 23 to prevent the drive force from
being transmitted to eccentric cam 11. Also, as shown in
FIG. 6, roller shaft shifting mechanism 30 engages

slezve 35 by means of engagement claw 39 at a2 position |

in which driven-side paper discharging roller shaft 3 is
brought close to drive-side paper discharging roller
shaft 1, thereby holding driven-side paper discharging
roller shaft 3 in such a manner that shaft 3 is prevented
from rotating.

Therefore, if recording paper S is discharged from
fixing roller 48 while shafts 1 and 3 are orientated as
such, then recording paper S is drawn by the upper and
lower paper discharging rollers 2 and 4 and is dis-
charged onto the paper dlschargmg tray 47 in the nor-

" mal manner.

However, if recording paper S’ is to be sorted, that is,
the recording paper S’ has printed thereon information
from a second personal computer, for example, then a
control circuit 90 (shown schematically in FIG. 1) ex-
cites roller shaft shifting solencid 38 at a time a (see
FIG. 7) when a sorting signal is detected. Engagement

Claw 39 separates from projection 37 of sleeve 36 for a

time sufficient to permit projection 37 to pass thereby,

and driven-side paper discharging roller shaft 3 is ro-

tated 180° by means of spring clutch 35 to separate
paper discharging rollers 2 and 4 from each other. Fur-
ther rotation is preventzd by the engagement of engage-
ment claw 39 with the other projection 37. As further
illustrated in FIG. 7, roller shaft angling solenoid 22 is
excited and causes the disengagement of engagement
claw 23 from projection 17 of sleeve 16 also for a time
sufficient to permit projection 17 to pass thereby, and
eccentric cam 11 is rotated 180° by means of spring
clutch 14 to move shaft support plate 20 and the shaft
ends of the pair of paper discharging roller shafts 1 and
3 respectively journaled on shaft support plate 20, in the
direction as shown by Arrow A in FIG. 5(b). There-
fore, shafts 1 and 3 shift in the paper discharging direc-
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tion 303 or at an angle with respect to shafts 351 and 352. In this
situation, and as shown in FIG 15, the corner portion a of recording paper
S di scharged straight projects out from cutaway edge portion 312 and the
corner portion b of recording paper S1 which was di scharged obliquely
projects out from side edge portion 31l1.9 Therefore, if projecting corner
portion a of recording paper S or projecting corner portion b of recording
paper Sl is grasped by one's flngers and elther corner portion a or corner

portion b is pulleg Léb: g% %re&o telrs deS|eded to be re-

moved can be takenbg} }chﬁ,a 23 an me ncxt projection

In this way, recording paper S’ discharged out
through fixing rcller 48 is allowed to pass between
paper discharging rollers 2 and 4 and a front half section
of paper ' is then discharged out onto the paper dis-
charging tray 47.

Thereafter, when the rear end of the recording paper
S’ is detected by a paper rear end detect sensor 49 at a
time b (see FIG. 7), then the control circuit 90 on re-
ceipt of the detect signal, again excites the roller shaft
shifting solenoid 38 for the time required to remove the
engagement by engagement claw 39 to thereby transmit
therounnxnﬂ<hmm=ﬂnmeto<hmwmbﬁde;mperdmchaq?
ing roller shaft 3. Shaft 3 is then rotated 180° to bnng
upper and lower paper discharging rollers 2 and 4 into
contact with each other again.

Ahsarenﬂ;thezuqﬂaipaperdmchaqgngxoﬂeréhaﬁs
1 and 3 hold a rear balf section of the recording paper S*
between them and discharges paper S’ in an oblique
manner while it is still oriented in the paper discharging
direction. In other words, shafts 1 and 3, as shown by
the dotted lines in FIG. 2, place recording paper §’ on
recording paper S previously discharged so that record-
ing paper S’ is shifted refative to and disposed parailef to
recording paper S, so that the two sets of recording
paper, S and §', can be sorted and separated from each
other easily.

Aushasbumxdeanﬂmxiabove,acconhngtoihu;ﬁnn
embodiment, and as fllnstrated in FIG. 7, on receipt of
a_sorting signal the pair of paper discharging roller
shafts 1 and 3 shift to an angled position with respect to
the paper discharging direction, the two paper dis-
charging rollers then separate from each other, the front
half section of the recording paper is fed between rol-

_lers 2 and 4, and then the two paper discharging rollers
2 and 4 are pushed against each other to discharge out
the rear half section of the recording paper. In this way,
the recording paper to be sorted and separated from the
previously discharged paper can be discharged in an
oblique and parallel manner while it is oriented in the
discharging direction, so that the paper can be accu-
rately sorted from the other recording paper. Also,
.even in a step of taking out the paper from paper dis-
charging tray 47, the mixing of the sorted recording
- paper with other sorted recording paper can be pre- -
vented as much as possible.
In accordance with a second embodiment of the pres-
Thiz i iné repiacement sheet
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cordi hg paper taking place. Also, as an alternative nethod of taking out

the re- cording paper S1 discharged obliquely,

there is avail- able a

met hod in which corner portion b of recording paper Sl is grasped and
pul l ed out while holding a portion c of a recording paper S2 in which there

are not at

| east two or nore sheets of

| east one sheet of paper S or paper S2 idere- between.

ent invention, reference is made to FIGS. 8-10, which

- depict a pair of paper discharging roller shafts 210 and

220 zespecuvely mounted to the paper dxschargmg sec-
tion of a printer main body 201. As shown in FIG. 9,
drive paper discharging rollers 211 and 221 are fixed to
roller shafts 210 and 220, respectively. Driven paper
discharging rollers 212 and 222 are rotatably mounted
on roller shafts 210 and 220 throngh sleeves 213 and
223, respectively. Furthermore, rollers 211, 212, 221
and 222 are positioned on discharging roller shafts 210
and 220 in an alternately opposing manner, so that
driven paper discharging roller 222 can contact drive
paper discharging roller 211 and driven paper discharg-
ing roller 212 can contact drive paper discharging roller
221

FIG. 9 depicts a drive force transmission gear 208
connected to a drive motor 202 (shown schematically in
FIG. 9), and a pinion 214 fixed to one end of paper
discharging roller shaft 21¢ and meshing with gear 208.
Also, another pinion 224 is rotatably mounted to one
end of paper discharging roller shaft 220 through a
spring clatch, generally indicated at 225. Pimion 224
meshes with pinion 214. If the two paper discharging
roller shafts 210 and 220 are both rotated by a switching
mechanism 204 (wlnch will be described later), then the
recording paper S is discharged in a direction perpen-
dicular to shafts 210 and 220. However, if only paper
discharging roller shaft 210 is rotated, then the record-
ing paper S can be discharged at an angle with drive
discharging roller 221 on the stopped paper discharging
roller shaft 220 acting as a falcrum.

As more clearly illustrated in FIG. 10, a switching
mechanism generally indicated at 204 includes a sole-
noid 205, mounted to a frame 202 of printer main body
201, situated adjacent to a spring clutch, generally indi-
cated at 225, and an engagement claw 206 that is at-
tracted and operated by solenoid 205. A coil spring 228
(FIG. 9) is wound round the respective boss portions of
a bushing 226 and a pinion 224 coupling sleeve 224 and
bushing 226. Bushing 226 is fixed to the end of the paper
discharging rolter shaft 220. If engagement claw 206 is

engaged with a tooth 227a formed on the peripheral
surface of a sleeve 227 to thereby prevent the rotational
movement of sleeve 227, then a drive force from the
pinion 224 is prevented from being transmitted to the
bushing 226.

Next, description will be given below of the opera-
tion of the present device in accordance with the second
embodiment.
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FIG 16 discloses a nodification to the construction of printer main body
:301. There are cutaway edge por- tions 332 and 333 on the two sides of the
front edge of a paper discharging tray 323. Two corner portions a and a' of
recordi ng paper S are respectively projected out from cutaway edge portions
332 and 333. Paper receive surfaces 334 and 336 are respectively provided
on the two sides of the paper dischargi Pp tray part 323, and corner
portions b and b' of the recording paper®S1 and S1' respectively, are .
projected out fromthe right and |l eft fron{ side edge portions 335 and 337
respec- tively di spos®thenthersperding papend idisghasged i apermales 334
| state, that is, when the recording paper S is discharged
in a direction perpendicular to paper discharging roller
shafts 210 and 220, solenoid 205, in its excited state,
attracts engagement claw 206 to remove the engage-
ment with slesve 227.
As a result, coil spring 228 tightens the respective
boss portions of bushing 226 and minion 224 to transmit
the drive force of pinion 224 to paper discharging roller .
shaft 220 and thus rotate paper discharging roller shaft
220 together with paper discharging roller shaft 210
disposed above shaft 220, so that the recording paper S
is discharged straight onto a paper discharging tray 203
by drive paper discharging rollers 211 and 221 respec-
tively fixed to their shafts 210 and 220 and by driven
paper discharging rollers 212 and 222. Both pairs of
rollers 211 and 222, and 212 and 221 apply pressure
against each other as well as against paper S.
On the other hand, if recording paper S’ is to be
sorted, that is, recording paper S’ has printed thereon
information from a second personal computer, for ex-
ample, then a solenoid drive circuit, on receipt of a
detect signal from a paper detect sensor (not shown)
and a sorting signal from the control circuit 23¢ (shown
schematically in FIG. 10), deenergizes solenoid 205 to
thereby bring engagement claw 206 into engagement
with one of the teeth 227a on the peripheral surface of
sleeve 227 (as shown in FIG. 10).
As a result, coil spring 228 removes the tightening
force which is joining the respective boss portions of
the bushing 226 and pinion 224, to thereby stop the
rotational movement of the lower paper discharging
roller shaft 220. ' :
For this reason, paper discharging roller 212, which
contacts drive paper discharging roller 221 fixed to
shaft 220, also ceases any rotational movement. There-
fore, while recording paper S’ is discharging, it is dis-
charged at an angle as shown by a two-dot chained line
in FIG. 8 with paper discharging rollers 221 and 212
acting as the fulcrums thereof. Recording paper S’ is
therefore discharged onto paper discharging tray 203 at -
an angle relative to paper S and is clearly separated and
sorted from the other recording paper S. . :
In accordance with a third embodiment of the present
_ invention, and as illustrated in FIG. 11, recording paper
~ S-can be sorted in three ways by discharging it straight
or by discharging it at various angles with respect to a
straight discharge path.
The sorting and discharging device, in accordance o ,
. This is the raplacemeant sheet
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‘and. 336. Recording paper S discharged straight, and recordi ng paper S1 and
S1' discharged at an angl e thereby extending out from side edge portions
335 or 337, can be renoved by grasping the projecting por- tions, a, a', b,
b' thereof, respectively. Furthernore, the construction and arrangenent of
a discharge section as there is enployed in this fourth enbodi nent is

“similar in construction, to that of di scRdrge section 302 of the

abovenentioned third enbodi nent (see FIG 11). But, it is understood that

the construction of With the fhird embodiment;is bossthastedand aegumeedWwor k equal ly -

as well with the di subhithat See pirions 214 ied 224 fia6h SR eadESiher

~ and are rotatably mounted on paper discharging roller

shafts 210 and 220, respectively. Bushings 216 and 226
are respectively fixed to the end portions of paper dis-
charging roller shafts 210 and 220. Shafts 210 and 220
are connected with pinions 214 and 224 through spring
clutches 215 and 225, respectively. Furthermore, spring
clutches 215 and 225 can be operated independently of
cach other by switching mechanisms 204 and 207 pro-
vided on a frame 202. respectively.

Therefore, if the two spring clutches 215 and 225 are
actuated, then the recording paper S can be discharged
out straight. Also, if the drive force of one of the two
paper discharging roller shafts 210 and 220 is cut off by
means of the switching mechanisms 204 or 207, then
recording paper S can be discharged at an angle relative
to discharged sheets S, with the drive paper discharging’
roller on the stopped shaft and the driven roller oppo-
site thereto acting as the fulcrums thereof, so that re-
cording paper S’ can be distinguished from the other
recording paper S. '

As has been described above, according to the pres-
ent embodiment, the pair of paper discharging roller
shafts with the drive paper discharging roller fixed to
one side of the shaft and the driven paper discharging
roller mounted rotatably to the other side thereof are
alternately disposed, such that the drive and driven
roliers can contact each other, and at least one of the
paper discharging roller shafts is structured such that it
can be freely separated from the drive system. There-

_fore, in the normal paper discharging step, the record-

~ ing paper can be discharged out straight while the two
paper discharging roller shafts are being driven and, in
the discharging and sorting step, by separating one of
the paper discharging roller shafts from the drive sys-
tem, the corresponding paper discharging roller can be
stopped without producing friction between the other
corresponding roller and itself, so that the recording
paper can be discharged and thereby sorted at an angle
while it is smoothly discharged without any wrinkles or
the like being formed on the recording paper.
. - Also, in accordance with the first embodiment of the
invention, the recording paper is sorted by moving it
simuitaneously parallel and perpendicular to the stan-
dard paper discharging direction, which makes it neces-
sary to increase the width of the paper discharging tray
to an extent equal to the parallel displacement of paper

§’. On the other hand, in the sorting and discharging
This is ine replacemant sheef
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As has been described heretofore, according to the fourth enbodi nent, paper
di scharging tray 323 of the printer includes cutaway sections which all ow
the re- cording paper to be discharged out in at |east two direc- tions.
There is a cutaway portion over which the front end portion of the
recordi ng paper projects, and a side edge portion overwhich the front end
corner portion of recording paper Sl or,31' projects Therefore, by grasp-
ing the portions projecting out over th% e cutaway portions and pulling out
the recordi ng paper desired, the recording paper desired to be renoved can
be re- noved easily lgpefieSfecolding taohe!skcsidior third ethbodimest of
the present invention, the recording paper is sorted
merely by rotating the paper. Therefore, it is not always
necessary to increase the width of the paper discharging
tray, thus resulting in 2 reduced space for installation of
the device.
FIGS. 12-16 illustrate a fourth embodiment of the
present invention disclosing an alternate way in which
the recording paper is discharged.
FIG. 12 shows a printer main body 301 and a dis-
charge section generaily indicated at 302, which has a
similar structure to the discharge construction of the
second embodiment. That is, FIG. 12 depicts a pair of
paper discharging roller shafts 351 and 352, drive paper
discharging rollers 306 and 306’ affixed to paper dis-
charging roller shafts 351 and 352, respectively, and
driven paper discharging rollers 307" and 307 which are
rotatably mounted on paper discharging roller shafts
351 and 352, respectively. Further, drive paper dis-
charging rollers 306 and 306’ contact driven paper dis-
charging rollers 307 and 307’, respectively.
Therefore, discharge section 302 is able to discharge
recording paper S and S’ in a straight condition or at an
angled position.
A paper discharging tray 303 forms a receiving area
for receiving the recording paper discharged out from
discharge section 302.
Paper discharging tray 303 provides an inclined sur-
face which descends toward discharge section 302 from
the front 301a of main body 301, so that the recording
paper discharged can be stacked sequentially.
The rear end portion of paper discharging tray 303 is
composed of an angled surface 305 and a surface 304
extending in a direction perpendicuiar to the paper
discharging direction. Surface 304 and angled surface
305 are located behind an imaginary plane created by
shafts 351 and 352. This arrangement allows the record-
ing paper discharged, whether discharged out straight
or at an angle from discharge section 302, to move
backward on the tray essentially simultaneously when it
drops down, thereby contacting surface 304 or angled
surface 305 for support. In this manner, the recording
paper can be stacked neatly. FIG. 13 shows the record-
ing paper in dotted lines, just before it drops down and
moves backward to contact either surface 304 or 305.
Further, FIG. 13 illustrates the front end portion of
paper discharging tray 303, which is provided with a

cutaway edge portion 312 which is cut away in part |
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nore there is no fear of scattering the remaining sheets of recordi ng paper
refmaining on the tray 323. It is to be understood that in the foregoing
enbodi - nents, disclosure has been given by way of exanple in which the
present invention is adapted to a printer. Therefore, it is further
understood that the invention disclosed herein can al so be adapted to a
copyi ng ma- chine or the I'ike. - 1614 -

The front end cormer portion a of recording paper S
discharged out straight is projected out from cutaway
edge portion 312. N

 As illustrated in FIG. 14, the paper discharging tray
part 303 includes on one side thereof a paper receive
surface 310 at right angles to the above-mentioned an-
gled surface 30S. In this configuration, recording paper
S1 discharged out obliquely from discharge section 302
can slide and move obliquely and backwardly on paper
discharging tray 303, and thereafter be supported by
surfaces 305 and 310. :

As further shown in FIG. 14, paper recsive surface
310 terminates in the portion thereof which intersects
the side edge of paper discharging tray 303. This allows

_recording paper S1 that is discharged obliquely and

- stacked to extend out from 2 front edge portion 311 of
the paper discharging tray 303. Recording paper S1 is
also in part supported by receive surface 310. The re-
cording paper, just before it drops down, is shown by a
dotted line in FIG. 14. '

According to the sorting and discharging device
constructed in accordance with this fourth embodi-
ment, in 2 normal printing operation, recording paper § .
is discharged out straight onto paper discharging tray
303 and, when the thus discharged recording paper S
can be removed by grasping comer portion a thereof
which projects out from cutaway edge portion 312 of
paper discharging tray 303 (see FIG. 13).

On the other hand, when two or more personal com-
puters, by way of example, ars connected to the printer
by means of 2 network or the like, and the printer is

- -used in common with these computers, the recording
- " paper can be discharged straight out of discharge sec-
tion 303 or at an angle with respect to shafts 351 and
352. In this situation, and as shown in FIG. 15, the
corner portion a of recording paper S dikﬂuugpd
straight projects out from cutaway qhgzpoﬂmux?lz
and the corner portion b of recording paper S1 which
was discharged obliquely projects out from side edge
portion 311. Therefore, if projecting corner portiona of
recording paper S or projecting comer portion b of
* recording paper S1 is grasped by one’s fingers, and
. either corner portion a or corner portion b is pulled
forward, then the recording paper desired to be re-
moved can be taken out without any scattering of re-
cording paper taking place.

Also, as an alternative method of taking out the re-
cording paper S1 discharged obliquely, there is avail-
able 2 method in which corner portion b of recording
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It wll thus be seen that the objects set forth above, anong those nade
apparent fromthe preceding de- scription, are efficiently attained and,
since certain changes may be made in the above constructions with- out
departing fromthe spirit and scope of the invention, it is intended that
all matter contained in the above desription or shown in the acconpanying

drawi ngs shall be interpreted as illust5ative and not inalimting It is

al so to be understood that the followi ng clainms are intended to cover all

of the generic and specifjc, features (2{1 gﬂe |nvent el n descri bed and
all state- ments of PRRET SdolfegtASPesh P £doRu nhtter of

portion ¢ of a recording paper S2in w Wxﬁh there arc n
at least two or more sheets of recording paper S1 sepa-
rated by at least one sheet of paper S or paper S2 there-
- between.

" FIG. 16 discloses a modification to the construction
of printer main body 301. There are cutaway edge por-
tions 332 and 333 on the two sides of the front edge of
a.paper:ﬁschaqﬁng'uay 323. Two comer portons 2
and a’ of recording paper S are respectively projected -
out from cutaway edge portions 332 and 333. Paper
receive surfaces 334 and 336 are respectively provided
on the two sides of the paper discharging tray part 323,
and corner portions b and b’ of the recording paper S1
and S1' respectively, are projected out from the right
and left front side edge portions 335 and 337 respec- °
tively disposed in front of the paper receive surfaces 334
and 336. Recording paper S discharged straight, and
recording paper S1 and S1’ discharged at an angle
thereby extanding out from side edge portions 335 or
337, can be removed by grasping the projecting por-
tions, 2, 2', b, b’ thereof, respectively. Furthermore, the
construction and arrangement of a discharge section as
there is employed in this fourth embodiment is similar in
construction to that of discharge section 302 of the
abovementioned third embodiment (see FIG. 11). But,
it is understoad that the construction of the tray in this
fourth embodiment counld work equally as well with the
discharge section in the second embodiment.

As has been described heretofore, according to the
fourth embodiment, paper discharging tray 323 of the
1unnnrnmﬂndescnnquysannum'w&mdzanovrﬂn=n>
" cording paper to be discharged out in at least two direc-
tions. There is a cutaway portion over which the front
end portion of the recording paper projects, and a side
edge portion over which the front end comer portion of
recording paper S1 or S1’ projects. Therefore, by grasp-
ing the portions projecting out over these cutaway
portions and pulling out the recording paper desired,
the recording paper desired to be removed can be re-
moved easily because it is neatly stacked and further-
more there is no fear of scattering the remaining sheets
of recording paper remaining on the tray 323.

It is to be understood that in the foregoing embodi-
mients, disclosure has been given by way of example in
which the present invention is adapted to a printer.
Therefore, it is further understood that the invention
disclosed herein can aiso be adapted to a copying ma-
chine or the like.
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| anguage, m ght be said to fall therebetween. - 17- What is clainmed is:
1.” A recording paper sorting and di schargi ng device, conprising: first and
second opposed franmes; a first discharging roller shaft rotatably supported
bet ween said first and second frames; a second discharging roller shaft
rotatably supported '

_.16_

It will thus be seen that the objects set forth above,

among those made apparent from the preceding de-
i are efﬁcxently attained and, since certain

changes may be made in the above constructions with-
out departing from the spirit and scope of the invention,
it is intended that all matter contained in the above
description or shown in the accompanying drawings
shall be interpreted as illustrative and not in a limiting
gense. _

1t is also to be understood that the following claims
are intended to cover all of the generic and specific
features of the invention herein described and all state-
ments of the scope of the invention which, as a matter of -
language, might be said to fall therebetween.
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bet ween said first and said second frames;
rotatably nmounted on said first discharging roller shaft;

a first paper discharging roller
a second paper

di scharging roller rotatably nounted on said second discharging roller
shaft; shifting nmeans for shifting a first end of said first and second

di scharging roller shafts in a direction es- sentially parall el

di scharging direction, said shifting meangzincluding an el ongated groove in

to a paper

said first frane and extendlng essentially in a direcion essentially

paral l el to said paperWwhasdsdlagmed 78 di rection,

supporting

1. A recording paper sorting and discharging device,
comprising:
first and second opposed frames;

a first discharging roller shaft rotatably supported
between said first and second frames;

a second discharging roller shaft rotatably supported
between said first and said second frames;

a first paper discharging roller rotatably mounted on
said first discharging roller shaft;

a second paper discharging roller rotatably mounted

on said second discharging roller shaft;
shifting means for shifting a first end of said first and
second discharging roller shafts in a direction es-
sentially parallel to a paper discharging direction,
said shifting means including an elongated groove
in said first frame and extending essentially in a
direction essentially parallel to said paper discharg-
ing direction, said elongated groove supporting
said first end of said first and second discharging
roller shafts; and
geparating means for rotatably displacing said first
paper discharging roller shaft between a first pre-
determined position at which said first and second
paper discharging rollers are in engagement with
each other to a second predetermined position at
which said first and second paper discharging rol-
lers are not in engagement with each other, and
thereafter permitting said first paperthsﬂun:png
roller to return to said first predetermined position.
2. The recording paper sorting and discharging de-
_vice claimed in claim 1, wherein said shifting means
“includes cam means for moving said first end of said

'gru and_second_discharging roller shafts along said
ongated groove.

3. The recording paper sorting and discharging de-
vice claimed in claim 2, wherein said cam means is an
eccentric cam.

4. The recording paper sorting and discharging de-
vuxschnnmiuxdhun].vdmmunsaulﬂqnmannglnaum
includes rotating means for seiectively rotating a first
discharging roller shaft.

§. The recording paper sorting and discharging de-
vice claimed in claim 1, wherein said shifting means is
responsive to a sorting signal.

G.ALteconﬁng;mpersorung:nuidmchaqpngthnna;
comprising:

first and second opposed frames;

a first discharging nﬂkn'dnﬁtrounabhrsupponzd-
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said first end of said first and second di scharging roller shafts; and
separating neans for rotatably displacing said first paper discharging

roll er shaft between a first pre- determ ned position at which said first
and second paper discharging rollers are in engagenent with each other to a
secon predeterm ned position at which said first and second paper

di scharging rol- lers are not in engagenegé with each other, and thereafter
permtting said first paper discharging rofler to return to said first

redeterm ned position. 2. The record aper sortln and di schar gi ng de-
p p between said fos P pap 38 g gl ng

asecondchﬂﬂuugnmgnoﬂe:ﬂmﬂirounabhr9qnxn:ed
between said first and said second frames;
a first paper discharging roller rotatably mounted on
said first discharging roller shaft;
a second paper discharging roller rotatably mounted-
on said second discharging roller shaft;
shifting means for shifting a first end of said first and
second discharging roller shafts in a direction es-
~ sentially parallel to a paper discharging direction;
and
separating means for rotatably displacing said first
-paper discharging roller shaft between a first pre-
determined position at which said first and second
paper discharging roflers are in engagement with
each other to a second predetermined position at
which said first and second paper discharging rol-
lers are not in engagement with each other, and
thereafter permitting said first paper discharging
roller to return to said first predetermined position,
said separating means includes rotating means for
selectively rotating said first discharging roller
shaft, said rotating means including an eccentric
shaft and said rotating means supports said first
discharging roller shaft.
7A recordxng paper sorting and discharging device,
comprising:
first and second opposed frames;
a first discharging roller shaft rotatably supported
between said first and second frames;
.. a second discharging roller shaft rotatably supported’
- between said first and said second frames;
a first paper discharging roller rotatably mounted on
said first discharging roller shaft;
a second paper discharging roller rotatably mounted
on said second discharging roller shaft;
shifting means for shifting a first end of said first and
second discharging roller shafts in a direction es-
sentially parallel to 2 paper discharging direction,
- said shifting means including a first solenoid actu-
ated clutch means coupled to said first and second
discharging roller shafts to effect shifting of said
roller shafts; and
separating means for rotatably displacing said first
paper discharging roller shaft between a first pre-
determined position at which said first and second
paper discharging rollers are in engagement with
each other to a second predetermined vosition at
This is the replacement shoet
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vice clainmed in claim1, wherein said shifting nmeans includes cam neans for
noving said first end of said first and, second discharging roller shafts
al ong said el ongated groove. 3. The recordi ng paper sorting and di schargi ng
de- vice clained in claim?2, wherein said camneans is an eccentric cam 4.
The recordi ng paper sorting and discharging de- vice clainmed in claima1,
‘wherein said separating includes rotatd pg-neans for selectively rotating a
first discharging roller shaft. 5. The recordi ng paper sorting and
di schargi ng de- :
which said first and second paper discharging rol-
lers are not in engagement with each other, and
thereafter permitting said first paper discharging
rolier to return to said first predetermined position.
8. A recording paper sorting and discharging device,
comprising:
first and second opposed frames;
a first discharging roller shaft rotatably supported
between said first and second frames; -
a second discharging roller shaft rotatably supported
between said first and said second frames;
a first paper discharging roller rotatably mounted on
said first discharging roller shaft;
a second paper discharging roller rotatably mounted
‘on said second discharging roller shaft;
shifting means for shifting a first end of said first and
second discharging roller shafts in a direction es-
~ sentially parallel to a paper discharging direction;
and
separating means for rotatably displacing said first
paper discharging roller shaft between a first pre-
determined position at which said first and second
paper discharging rollers are in engagement with
cach other to a second predetermined position at
which said first and second paper discharging rol-
lers are not in engagement with each other, and
thereafter permitting said first paper discharging
_roller to return to said first predetermined position,
said separating means including a solenoid actuated
clutch means coupled to said first discharging rol-
ler shaft to effect displacement between said first
predetermined position and said second predeter-
mined position.

_

Iy
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vicé claimed in claim1, wherein said shifting means is responsive to a
gorting signal. 6. A recording paper sorting and di scharging device,
conprising: first and second opposed frames; a first discharging roller

shaft rotatably supported - 18 - between said first and second franes; a
second di scharging roller shaft rotatably supported '
-1-

914 OR/IVE
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bet ween said fisrt and said second franes; a first paper discharging roller
_rotatably nmounted on said first discharging roller shaft; a second paper
“discharging roller rotatably nounted on said second dicharging roller
shaft; shifting nmeans for shifting a first end of said first and second

di scharging roller shafts in a direction es- sentially parallel to a paper
di scharging direction; and separating ,mans for rotatably displacing said

first paper dlscharglng roller shaft between a first pre- determ ned
position at which said first and second
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‘paper discharging rollers are in engagenent with each other to a second
préderm ned position at which said first and second paper discharging rol-

| ers are not in engagenent with each other, and thereafter permtting said
first paper discharging roller to return to said first predeterm ned
position, said separating nmeans includes rotating neans for selectively
rotating said first discharging roller3shaft, said rotating neans including
an eccentric shaft and said ratating neans supports said first discharging
roller shaft. 7. A recording paper sorting and di schargi ng devi ce,

i Q|| wow o ar oo s
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conprising: first and second opposed frames; a first discharging roller
shaft rotatably supported between said first and second franes, a second

di scharging roller shaft rotatably supported between said first and said
second franes; a first paper discharging roller rotatably nounted on said
first discharsgin roller shaft: a second paper discharging roller rotatably
nmount ed on said second di scharging rollerg shaft; shifting neans for
shifting a first end of said first and second discharging roller shafts in
a direction es-

FlG.4
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sentially parallel to a paper discharging direction, said shifting neans
i'ncluding a first solenoid actu- ated clutch neans coupled to said first
and second discharging roller shafts to effect shifting of said roller
shafts; and separating neans for rotatably displacing said first paper
di scharging roller shaft between a first pre- determ ned position at which
said first and second paper .dischargi mgbrollers are in engagenent with each
other to a second predeterm ned position at :

F1G.5a
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- 19- which said first and second paper discharging rol- lers are not in
éngagenent with each other, and thereafter permtting said first paper

di scharging roller to return to said first predeterm ned position. 8. A
recordi ng paper sorting and di scharging device, conprising: first and
second opposed frames; a first discharging roller shaft rotatably supported
between said first and second franes; agsecond di scharging roller shaft
rotat ably supported
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between said first and said second franmes; a first paper discharging roller
rotatably nmounted on said first discharging roller shaft; a second paper

di scharging roller rotatably nounted on said second discharging roller
shaft; shifting nmeans for shifting a first end of said first and second

di scharging roller shafts in a direction es- sentially parallel to a paper
di scharging direction; and separating neang §or rotatably displacing said
first paper discharging roller shaft between a first pre- determnned
position at which said first and second _
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paper discharging roller are in engagenent with each other to a second
predet erm ned position at which said first and second paper discharging
rol- lers are not in engagenent with each other, and thereafter permtting
said first paper discharging roller to return to said first predeterm ned
position, said separating nmeans including a solenoid actuated clutch neans
coupled to said first discharging rol- ler ghaft to effect displacenent
bet ween said first predeterm ned position and said second predeter- m ned

posi tion.
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ABSTRACT

RECORDING PAPER SORTING AND DISCHARGING DEVICE

A recording paper sorting and discharging device de-
signed to improve the construction of copiers, printers,
or the like, in sorting, separating and discharging paper
in which the ends of one side of a pair of paper discharg-
ing roller shafts are shifted in a direction essentially
parallel to a recording paper discharging direction
while the other ends of the shafts remain stationary. The
paper discharging roller shafts each have at least one
roller, the rollers being separated from each other for a
given period of time and, in response to detect signals,
the rollers disposed on the shafts then contact each
other. The recording paper can thereby be discharged
obliquely onto a paper discharging tray. Alternatively,
a pair of paper discharging roller shafts, each shaft
having both a drive roller fixed on one side thereofin an
axial direction and a driven paper discharging roller
rotatably mounted on the other side thereof such that
the respective drive and driven rollers on each shaft
press against each other. By cutting off one of the paper
discharging roller shafts from the drive system of the
device, the recording paper is discharged smoothly and
at an angle without generating wrinkles in the paper so -
the paper is thereafter presorted.
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