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RECORDING PAPER SORTING AND DISCHARGING DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates generally to a recording 

paper sorting and discharging device for use in a printer, a 

copying machine or the like, and, in particular, to a recording . 
paper sorting and discharging-device which allows for easy sorting 

without damage to the recording paper. 

Gene~ally, 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 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 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 separation mechanism known as a jogger mechanism in 

order to sort. the p~per. 

Japanese Patent Publication No. 55-151455 of Showa 
. ~ . 

discloses a jogger mechanism used as a paper discharging device of 

a copying·· ·machine. ~n this jogger mechanism, a brake shoe is . 
pushed against ·one~~-two paper discharging rollers in response to 

' a sorting signal to thereby forcib_ly stop that discharging roller. 

The rollers 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 a "different angle relative to the 

other recording paper before it is discha~ged and sorted. Also, 
'·• 

Japanese Patent Publication No. 55-151455 '• of-iShowa describes a 

technique described iii.\- Japanese Patent Publication No. 44-2169.of 

Show.a in which, at the time of completion of a seri~s of copying 

operation? 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. REPLACED SHEETS SG 
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According to Japanese·Patent Publication No. 55-151455 

of Showa, Japanese Patent Publication No. 44-2169 of Showa has a 

device adapted to swing a paper .. receiving tray right and left. The 

jogger mechanism disclosed in Japanese Patent Publica~ion No. 55-

151455 of Showa does not require any external str:uctures to be 

d:i,splaced 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 in Japanese Patent 

Publication 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 ~amaged because wrinkles 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 a·ccordance 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 w~erein 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 
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permitting the first paper discharging roller shaft to return to 

the first predetermined position. 

Also, according to 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 r~ller shaft, a first driven roller rotatably mounted 

to a second discharging 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 driv~ 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 an·d 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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A.further object 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 invention is to provide 

a paper sorting and discharging device which allows a user to take 

out the sorted recording paper easily. 

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 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 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. l 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 cross-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 view of the device in 

accordance· with the first embodiment; 

FIG. 7 is a timing chart showing the operation timing of 

the invention in accordance with the first embodiment; 
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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 c~oss-sectional view of a second embodiment 

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; 

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 top plan view of the device in accordance 

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 pref erred 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 
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discharging roller shaft 3 is disposed on a driven side. Paper 

discharging rollers 2 and 4 are fixed to paper discharging roller 

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 

~ach 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.land 

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 

other end of each of paper discharging roller shafts 1 and 3 are 

respectively mounted through a shaft support plate 20 (FIG. 3) to 

a left side plate (a left frame) 42 (as viewed in FIG. 1) of 

printer maih 

respectively 

direction. 

body frame 4 O in such a manner that they are 

rotatable and movable· in the paper discharging 

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 roller shafts. An 

annular groove 12 (FIGS. Sa and Sb) is provided on the inner 

surface side of an ec.t:entric 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 errds 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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move laterally. Elongated slots 44 and 45 are respectively formed 

in left frame 42 so as to extend essentially in the paper 

discharging direction. Slot~ 44 and 45 are dimensioned to permit 

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 

disc~arging 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 s+eeve 16. Specifically, the shaft 1 is 

coupled to the eccentric cam 11 when the restriction of sleeve 16 

is .removed. 

R~ferring to FIGS. Sa and Sb, 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 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 il. 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 

arrang·ed 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 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 
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roller 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 discharging 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 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. Sa 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 of 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 ~oller 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. 
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However, as shown in FIGS. 3 and 5 (a) , roller shat"t 
moving mechanism 10 rotates eccentric cam 11 to thereby position 
the pair of paper discharging roller shafts l 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 exampl"e, then a control circuit 90 
(shown. schematically in FIG. 1) excites roller shaft shifting 
solenoid 38 at a time ~ (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 i~ excited and causes the disengagement 0£ 
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. 
S(b). Therefore, shafts 1 and 3 shift in the paper discharging 
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direction to an angled position until displacement is stopped by 
the engagement of claw 23 and the next projection 17. 

In this way, recording paper S' discharged out through 
fixing roller 48 is allowed to pass betwe.en 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 detec~ sensor 49 at a time b (see 
FIG. 7), then the control circuit 90 on receipt of the detect 
sign~l, again excites the roller shaft shifting solenoid 38 ·for the 
time required to remove the engagement by engagement .claw 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 papers• 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 recording 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 describe~ abovei according to this first 
embodiment, and as illustrated 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 discharging rollers then separate from 
each other, the front half section of the recording paper is fe.d 

between rollers 2 and 4, and then the two paper discharging rollers 
2 anG 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 
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a step of taking out the paper from paper discharging tray 47, the 

mixing of the sorted recording paper with other sorted recording 

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 

discharging rollers 212 and 222 are rotatably mounted on roller 

shafts 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 motor 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. Also, 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. If 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 acting as a 

fulcrum. 

As more cl.early 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 adjacent 

to a spring clutch, generally indicated at 225, and an 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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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 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 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 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 recordfng 

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 2~0 

(shown schematically in FIG. 10_), deenergizes solenoid 2-05 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 r·oller 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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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 with 

the third 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 t~e 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, respectiveiy. 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, ~f 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 opposite thereto acting as the fulcrums 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 
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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 system, 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 

simultaneously parallel and perpendicular to the standard paper 

discharging direction, which makes it nec~ssary to increase the 

width of the paper discharging tray to an extent equal to the 

parallel displacement of paper S 1
• 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. 

FI.GS. 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 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 1 affixed to paper 

discharging roller shafts 351 and 352, respectively, and driven 

paper discharging rollers 307 1 and 307 which are rotatably mounted 

on paper discharging roller shafts 351 and 3·52, respectively. 

Further, drive paper discharging rollers 306 and 306' contact 

driven paper discharging 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. 
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Paper discharging tray 303 provides an inclined surface 

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 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 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. The front end corner 

portion g of' recording 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 Sl 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 F+G. 14, paper receive surface 310 

terminates in the portion thereof which intersects the side edge 

of paper discharging tray 303. This allows recording paper Sl 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 recording 

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 embodiment, in a normal 
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printing operation, recording paper S is discharged out straight 

onto paper discharging tray 303 and, when the thus discharged 

recording paper S can be removed by grasping corner portion a 

thereof which projects out from cutaway edge portion 312 of paper 

discharging tray 3 03 (see FIG. 13) . , 

On 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 

disc~arge 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 s of recording paper S discharged straight projects out 

from cutaway edge portion 312 and the corner portion .Q 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 .Q 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 , an alternative method of taking out the 

recording paper Sl discharged obliquely, there is available a 

method in which corner portion b of recording paper Sl is grasped 

and pulled out while holding a portion c of a recording paper S2 

in which there are not at least two or more sheets of recording 

paper Sl 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 cutawa1 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 recording paper Sare 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 Sl and S1', respectively, are 

projected out from the right and left front side edge portions 335 

and 3 3 7 respectively disposed in front of the paper . receive 

surfaces 334 and 336. Recording paper s discharged straight, and 
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recording paper S1 and S1' discharged at an angle thereby extending 

out from side edge portions 335 or 337, can be removed by grasping 

the projecting portions, a, a 1 
, 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 3 02 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 is 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 foliowing 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 
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invention which, as a matter of language, might be said to fall . 
therebetween. 
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CLAIMS 

WHAT rs CLAIMED IS: 

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 

rotatably 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 paper 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 discharging device 

claimed in claim 1, wherein said shifting means includes an 

elongated groove in said first frame and extending esse~tially 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 cam. 

(. 
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5. The recording paper sorting and-discharging device 

claimed in claim 1, wherein said separating means includes rotating 

means for selectively rotating a first discharging roller 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 sorting and discharging device 

claimed in claim 1, wherein said shifting means is responsive to 

a so~ting signal. 

8. The recording paper 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 cou~led to·said first discharging 

roller shaft to effect displacement between said first 

predetermined position and said second predetermined position. 

lo". 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 fixed 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 drive roller engaging and 

rotating with said first driven roller, said second ~rive roller 

constructed to transmit rotation to said first driven roller; 

drive means for rotationally driving said first and 

second discharging roller shafts; and 

' \llllll \1\11\ lllll l\1\1 \I Ill\ . * C L M S * 
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cut-off means for cutting off said rotational 

driving of at least one of said first and second discharging 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 recording 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 discharging device 

claimed in claim 13, wherein said second ~dge 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 ~dge 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 

~ecording paper discharged orthogonal to said discharge section. 

:' 1111111 1111111111111111111111 
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18. The recording paper sorting and discharging device 

claimed in claim 16, wherein said paper discharging tray includes 

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 

second 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 surf ace and a second third support surf ace are formed on 

a second siqe of said device. 
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