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(57) ABSTRACT 

An image forming apparatus operable in a duplex image 
transfer mode of the present invention stores image data to 
be transferred and transfers the image data to a recording 
medium at an image forming section. In the duplex image 
transfer mode, a reversing section reverses a paper sheet or 
similar recording medium passed the image forming section 
and again delivers it to the image forming section. When 
image data does not have to be transferred to the rear side of 
the last paper sheet; the last paper sheet carrying an image 
on its front side is driven out of the apparatus from the 
halfWay point of a reversal path via an outlet path Without 
the intermediary of the image forming section. The appara 
tus successfully reduces the conveying time. 
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IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a copier, printer, 
facsimile apparatus or similar image forming apparatus 
capable of forming images on both sides of a recording 
medium. 

[0002] Today, a digital image forming apparatus is exten 
sively used that includes a storing medium for storing image 
data read out of a document. An image forming section 
forms a latent image on a photoconductive element in 
accordance With the image data sequentially read out of the 
storing medium. A developing section develops the latent 
image to thereby produce a corresponding toner image. The 
toner image is transferred from the photoconductive element 
to a paper sheet or similar recording medium. 

[0003] There is an increasing demand for duplex image 
transfer that transfers images to both sides of a paper sheet. 
An image forming apparatus constructed to meet this 
demand includes a reversing section for reversing a paper 
sheet carrying an image on one side thereof and again 
delivering it to an image forming section. The problem With 
this type of conventional image forming apparatus is that in 
a duplex image transfer mode the last paper sheet is neces 
sarily routed from the reversing section to the outside of the 
apparatus byWay of the image forming section even When an 
image does not have to be transferred to the rear of the paper 
sheet. This not only consumes an extra period of time, but 
also reduces the life of a driveline While Wasting poWer. 

[0004] Technologies relating to the present invention are 
disclosed in, e.g., Japanese Patent Laid-Open Publication 
No. 8-20147. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide an 
image forming apparatus capable of reducing the conveying 
time by discharging, When an image does not have to be 
transferred to the rear side of the last paper sheet, the last 
paper sheet to the outside of the apparatus Without again 
routing it through an image forming section. 

[0006] In accordance With the present invention, an image 
forming apparatus stores image data to be transferred and 
transfers the image data to a recording medium at an image 
forming section. A reversing section reverses the recording 
medium and again delivers it to the image forming section 
to thereby form the image data on both sides of the recording 
medium. An outlet path is included in the reversing section 
for directly delivering, When the image data does not have 
to be transferred to the rear side of the last recording 
medium, the last recording medium carrying an image on its 
front side and positioned at the reversing section to the 
outside of the apparatus Without the intermediary of the 
image forming section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The above and other objects, features and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description taken With the 
accompanying draWings in Which: 

[0008] FIG. 1 is a vieW shoWing an image forming 
apparatus embodying the present invention; 
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[0009] FIG. 2 is a vieW shoWing a reversing and discharg 
ing section included in the illustrative embodiment; 

[0010] FIG. 3 is a block diagram schematically shoWing 
a control system unique to the illustrative embodiment; 

[0011] FIG. 4 is a schematic block diagram soWing an 
image processing section included in the illustrative embodi 
ment; 

[0012] FIG. 5 is a vieW shoWing the initial stage of a 
speci?c operation of the illustrative embodiment at Which a 
?rst to a third paper sheet are being conveyed to form images 
on their front sides; 

[0013] FIG. 6 is a vieW shoWing a stage at Which the three 
paper sheets shoWn in FIG. 5 are being conveyed to form 
images on their rear sides While a fourth paper sheet is being 
paid out; 

[0014] FIG. 7 is a vieW shoWing a stage at Which the ?rst 
paper sheet of FIG. 6 is driven out of the apparatus While the 
fourth paper sheet and a ?fth paper sheet are being fed; 

[0015] FIG. 8 is a vieW shoWing a stage at Which the 
second paper sheet of FIG. 7 is driven out of the apparatus 
While a sixth paper sheet is being paid out; 

[0016] FIG. 9 summariZes the procedure shoWn in FIGS. 
7 through 8; 

[0017] FIG. 10 is a vieW shoWing another speci?c opera 
tion of the illustrative embodiment to be executed When an 
image does not have to be transferred to the rear side of the 
sixth paper sheet; 

[0018] FIG. 11 shoWs speci?c intervals betWeen consecu 
tive paper sheets particular to the operation of FIG. 10; and 

[0019] FIG. 12 shoWs other speci?c intervals betWeen 
consecutive paper sheets. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] Referring to FIG. 1 of the draWings, an image 
forming apparatus embodying the present invention is 
shoWn and implemented as a digital copier by Way of 
example. As shoWn, the digital copier includes a scanning 
section 1 for reading a document by scanning it. An image 
processing section, Which Will be described later With ref 
erence to FIG. 4, executes preselected processing With 
image data output from the scanning section 1 While tem 
porarily storing the image data. AWriting section 2 scans a 
photoconductive drum 3a, Which is a speci?c form of an 
image carrier, With a laser beam in accordance With the 
stored image data, thereby forming a latent image on the 
drum 3a. 

[0021] An image forming section, Which includes the 
drum 3a, develops the latent image formed on the drum 3a 
to thereby produce a corresponding toner image and trans 
fers the toner image to a paper sheet or similar recording 
medium 9. A ?xing section 4 ?xes the toner image on the 
paper sheet 9. Apaper feeding section 5 feeds the paper sheet 
9 to the image forming section 2. A reversing section 
reverses the paper sheet 9 and again delivers it to the image 
forming section 3, so that an image can be transferred to the 
rear side of the paper sheet 9. A ?nisher 200 (see FIG. 3) 
may be connected to the copier at the doWnstream side of the 
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paper outlet of the copier. Also, an ADF (Automatic Docu 
ment Feeder) 300 may be mounted on the scanning section 
1 in order to automatically feed documents to the scanning 
section 1 one by one. 

[0022] More speci?cally, the scanning section 1 includes 
a glass platen and optics positioned beloW the glass platen. 
The optics reads a document positioned on the glass platen. 
The resulting image data are stored in the image processing 
section shoWn in FIG. 4. The image forming section 3 
develops a latent image formed on the drum 3a With toner 
to thereby produce a toner image, as stated above. The toner 
image is transferred from the drum 3a to the paper sheet 9 
fed from the paper feeding section 5. After the ?xing section 
4 has ?xed the toner image on the paper sheet 9, the paper 
sheet 9 is selectively steered to the outside of the copier via 
an outlet path A or to a reversal path C included in the 
reversing section 6. 

[0023] The paper feeding section 5 includes a cassette 5a 
loaded With a stack of paper sheets 9. A mechanism, Which 
Will be described later, sequentially feeds the paper sheets 9 
from the cassette 5a or the reversal path C toWard the image 
forming section 3. The reversing section, Which Will be 
described speci?cally later With reference to FIG. 2, 
reverses the paper sheet 9 entered the reversal path C and 
again delivers it to the image forming section 3 or causes the 
paper sheet 9 to be driven out of the copier via an outlet path 
B. The scanning section 1, Writing section 2, image forming 
section 3 and ?xing section 4 are conventional and Will not 
be described speci?cally. 

[0024] FIG. 3 shoWs a control unit included in the illus 
trative embodiment. As shoWn, the control unit is made up 
of a main CPU (Central Processing Unit) 120 and an 
operation and display panel 130. The operation and display 
panel 130 includes a LCD (Liquid Crystal Display) 131 and 
keys 132. The ?nisher 200 and ADF 300 mentioned earlier 
are connected to the CPU 120. The main CPU 120 controls 
the input of information via the keys 132, the display of 
information on the LCD 131, and ADF 300. Further, the 
main CPU 120 controls a main motor 125, solenoids 126, 
clutches 127, a duplex copy motor 128, a jogger motor 129 
and other various loads, not shoWn, as Well as communica 
tion With the ?nisher 200. The solenoids 126 each actuates 
a particular path selector positioned on the respective path. 
The ADF 300 includes a conveyance motor 133 and a 
document set sensor 134. The main CPU 120 is connected 
to a memory controller 165 (see FIG. 4) included in the 
image processing section by a bus. 

[0025] As shoWn in FIG. 4, the image processing section 
includes a memory circuit made up of the memory controller 
165, an image memory 166, a secondary compressor 167, 
and a HDD (Hard Disk Drive) 168. An image data process 
ing circuit includes a CCD (Charge Coupled Device) image 
sensor 7160, an ADC (Analog-to-Digital Converter) 161, a 
shading corrector 162, a MTF (Modulation Transfer Func 
tion) and y corrector 163, and a magni?cation processor 172. 
A Writing circuit includes a Write y corrector 171 and a 
Writing unit 157. The CPU 120 is connected to the memory 
controller 165, as mentioned earlier. A ROM (Read Only 
Memory) 169 and a RAM (Random Access Memory) 170 
are connected to the CPU 120. The ROM 169 stores static 
data including a program to be executed by the CPU 120. 
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The RAM 170 serves as a Work area for the CPU 120 and 
stores dynamic data including data for control to be used by 
the CPU 120. 

[0026] In operation, the CCD image sensor 160 outputs an 
image signal representative of a document image. The ADC 
161 converts the image signal to a digital signal or image 
data. The shading corrector 162 executes shading correction 
With the image data. The MTF and y corrector 163 executes 
MTF and y correction With the image data output from the 
shading corrector 162. The magni?cation processor 172 
enlarges or reduces the corrected image data output from the 
MTF and y corrector 163 in accordance With a desired 
magni?cation change ratio and then inputs the image data to 
the memory controller 165. The memory controller 165 
executes primary compression With the input image data and 
Writes the compressed image data in the image memory 166. 
The procedure described so far is continuously executed 
until image data representative of the entire document being 
scanned have been Written to the image memory 166. 

[0027] The secondary compressor 167 compresses the 
image data read out of the image memory 166 to thereby 
further reduce the amount of data, as needed. The image data 
subjected to the secondary compression are Written to the 
HDD 168, Which is a speci?c form of a storage device. The 
image data stored in the HDD 168 can be repeatedly read out 
to produce a plurality of copies or can be read out in such a 
manner as to change the order of pages, so that the document 
should only be scanned once. HoWever, When the image data 
are read out of the HDD 168 for a printing purpose, they 
must be rearranged in the image memory 166, consuming an 
extra period of time. Further, the operation for storing the 
compressed image data in the HDD 168 and the operation 
for rearranging the image data read out of the HDD 168 
cannot be executed at the same time, but must be shifted 
With respect to time. To print out the image data Written to 
the image memory 166, the image data are fed from the 
image memory 166 to the Writing section 2 via the memory 
controller 165 and Write y correcting unit 171. 

[0028] Reference Will be made to FIG. 2 for describing 
conveying mechanisms included in the reversing section 6 
and paper feeding section 5. As shoWn, the reversing section 
6 includes an upper guide 11, a loWer guide 12, an inter 
mediate guide 15, and an outside guide 14. The bottom of 
the upper guide 11, the top of the intermediate guide 13 and 
the top of the outside guide 14 form the previously men 
tioned outlet path A therebetWeen. The loWer guide 12 and 
intermediate guide 13 form a path contiguous With the 
reversal path C therebetWeen. Further, the intermediate 
guide 13 and outside guide 14 form the outlet path B. Apath 
selector 15 is mounted on the upper portion of the interme 
diate guide 13. The path selector 15 is movable to selectively 
steer the paper sheet 9 coming out of the ?xing unit 4 to the 
outside of the copier via the outlet path A or to the reversal 
path C. It should be noted that an outlet path recited in 
claims refers to the outlet path B. 

[0029] A pair of inlet guides 16 and 17 are respectively 
positioned beloW the loWer guide 12 and intermediate guide 
13 and form a path contiguous With the reversal path C 
therebetWeen. Asensor 18 responsive to the trailing edge of 
the paper sheet 9 in the direction of paper conveyance is 
mounted on the inlet guide 16. Also mounted on the inlet 
guide 16 is a reversible roller 19 Whose loWer portion 
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protrudes into the above path for conveying the paper sheet 
9. A path selector 21 is also positioned on the above path 
With its free edge being biased toWard the roller 19. More 
speci?cally, a plurality of rollers 19 and a plurality of path 
selectors 21 are spaced from each other in the direction 
perpendicular to the direction of paper conveyance, as 
vieWed in FIG. 2. The path selectors 21 each are positioned 
betWeen nearby rollers 19. When the paper sheet 9 enters the 
gaps betWeen the rollers 19 and the path selectors 21, the 
path selectors 21 press the paper sheet 9 against the rollers 
19. In this condition, the rollers 19 convey the paper sheet 
9. 

[0030] A reversal guide 22 extends substantially horiZon 
tally in the vicinity of the rollers 19 and path selectors 21. 
The rollers 19 convey the paper sheet 9 onto the reversal 
guide 22. A pair of side fences 23 (only one is visible) are 
mounted on the reversal guide 22 for positioning the paper 
sheet 9 in the WidthWise direction of the paper sheet 9. A 
reverse drive roller 24 and a reverse driven roller 25 are also 
mounted on the reversal guide 22 betWeen the rollers 19 and 
the side fences 23. The reverse drive roller 24 conveys the 
paper sheet 9 such that the paper sheet 9 returns to the 
position betWeen the rollers 19 and the side fences 23. The 
reverse driven roller 25 is usually raised above the reverse 
drive roller 24, but is loWered into contact With the drive 
roller 24 only When the paper sheet 9 should be conveyed. 
A ?rst conveyance sensor 26 responsive to the leading edge 
of the paper sheet 9 in the direction of paper conveyance is 
mounted on the underside of the reversal guide 22 in the 
vicinity of an axis about Which the path selector 21 is 
angularly rnovable. 

[0031] A duplex copy drive roller 27 is mounted on part of 
the reversal guide 22 beneath the inlet guide 17. A duplex 
copy driven roller 28 is mounted on the loWer portion of the 
guide 17 and pressed against the above drive roller 27. The 
drive roller 27 and driven roller 28 convey the paper sheet 
9 from the reversal guide 22 to the left, as vieWed in FIG. 
2. An upper guide 31 and a loWer guide 32 form therebe 
tWeen a conveyance path extending from the outlet side of 
the drive roller 27 and driven roller 28 toWard the paper 
feeding section. This conveyance path conveys the reversed 
paper sheet 9 toWard the paper feeding section. A path 
selector 29 is positioned at the outside side of the drive roller 
27 and driven roller 28 in order to selectively steer the paper 
sheet 9 to the path betWeen the guides 31 and 32 or to the 
outlet path B betWeen the intermediate guide 13 and the 
outside guide 14. A particular solenoid, not shoWn, is 
assigned to each of the path selectors 15 and 29. 

[0032] A ?rst drive roller 33, a second drive roller 35 and 
a third drive roller 37 are mounted on the upper guide 31 at 
spaced positions. Likewise, a ?rst driven roller 34, a second 
driven roller 36 and a third driven roller 38 are mounted on 
the loWer guide 32 at spaced positions. The driven rollers 34 
through 38 are pressed against the drive rollers 33 through 
37, respectively. The drive rollers 33 and 35 are interlocked 
to each other, and either one of them is provided With a 
clutch not shoWn. This alloWs only one of the drive rollers 
33 and 35 to start and stop rotating. A second conveyance 
sensor 39 is positioned betWeen the drive rollers 33 and 35 
in order to sense the leading edge of the paper sheet 9 in the 
direction of paper conveyance. The drive roller 37 is driven 
independently of the drive rollers 33 and 35 and provided 
With a clutch not shoWn. A third conveyance sensor 41 
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responsive to the leading edge of the paper sheet 9 in the 
direction of paper conveyance is positioned betWeen the 
drive rollers 35 and 37. 

[0033] A refeed guide 42 is positioned at the leading end 
of the loWer conveyance guide 32 in the direction of paper 
conveyance, i.e., remote from the duplex copy drive roller 
27 in order to guide the paper sheet 9 toWard a conveyance 
path included in the paper feeding section 5. More speci? 
cally, the reversal path C extends from the path betWeen the 
loWer guide 12 and the intermediate guide 13 to the con 
veyance path of the paper feeding section 5 via the path 
betWeen the inlet guides 16 and 17, the reversal guide 22, the 
path betWeen the upper conveyance guide 31 and the loWer 
conveyance guide 32, and the path betWeen the upper 
conveyance guide 31 and the refeed guide 42. 

[0034] The paper feeding section 5 includes a path formed 
between the refeed guide 42 and an outside guide 43 for 
guiding the paper sheet 9 paid out from the cassette 5a. A 
guide 43a positioned above the outside guide 43 and an 
inside guide 44 form a path for conveying the paper sheet 9 
coming out of the path betWeen the guides 42 and 43 or the 
path betWeen the upper guide 31 and the refeed guide 42. A 
relay drive roller 45 and a relay driven roller 46 are 
positioned at the outlet side of the path betWeen the guides 
43a and 44. The driven roller 46 is pressed against the drive 
roller 45. An upper and a loWer registration roller 47 and 48, 
respectively convey the paper sheet 9 transferred from the 
rollers 45 and 46. An upper and a loWer preregistration guide 
49 and 51 form a path for guiding the paper sheet 9 from the 
relay drive roller 45 and relay driven roller 46 to the 
registration rollers 47 and 48. The relay drive roller 45 and 
loWer registration roller 48 each are provided With a respec 
tive clutch, not shoWn, and can start and stop rotating 
independently. 
[0035] Apreregistration sensor 52 responsive to the trail 
ing edge of the paper sheet 9 is mounted on the upper 
preregistration guide 49. In addition, a paper discharge 
sensor 54 is mounted on the surface of the upper outlet guide 
11 in order to sense the trailing edge of the paper sheet 9 
being driven out via the outlet pathA and an outlet roller pair 
53. 

[0036] The operation of the illustrative embodiment Will 
be described hereinafter. First, a usual interleaf operation 
Will be described With reference to FIGS. 5 through 9. FIG. 
3 shoWs a stage at Which a ?rst to a third paper sheets are 
being conveyed to form images on their front sides. FIG. 6 
shoWs a subsequent stage at Which the ?rst to third paper 
sheets are being conveyed to form images on their rear sides 
While a fourth paper sheet is being paid out. FIG. 7 shoWs 
the folloWing stage at Which the ?rst paper sheet is driven 
out of the copier While the fourth and a ?fth paper sheet are 
being conveyed. FIG. 8 shoWs a further stage at Which the 
second paper sheet is driven out of the copier While a sixth 
paper sheet is being paid out. FIG. 9 shoWs such a printing 
order more speci?cally. 

[0037] As shoWn, to sequentially form the images of a 
plurality of documents on both sides of the paper sheets 9, 
images are ?rst formed on the front sides of the ?rst to third 
paper sheets 9 continuously. Subsequently, an image is 
formed on the rear side of the ?rst paper sheet. An image is 
then formed on the front side of the fourth paper sheet before 
the formation of an image on the rear side of the second 
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paper sheet. Thereafter, an image is formed on the rear side 
of the second paper sheet. Such a procedure refers to 
interleaf control. That is, images are sequentially formed on 
the front sides of a preselected number of paper sheets, and 
then images are alternately formed on the front side and rear 
side. 

[0038] The above procedure is easy to practice because the 
Writing section 2 Writes the image data in the image memory 
166 or the HDD 168 (storing means). The memory control 
ler 165 sets the order in Which the image data should be read 
out of the storing means, While controlling the read-out. The 
CPU 120, Which controls the scanning section 1, Writing 
section 2 and image forming section 3, executes various 
kinds of control described above and to be described later in 
accordance With the outputs of the sensors 16, 26, 39, 41, 52 
and 54. 

[0039] In the folloWing description, the order of paper 
sheets 9 sequentially conveyed is indicated by reference 
numerals 9-1, 9-2 and so forth. Suffixes a and b attached to 
the order of paper feed are representative of the front side 
and rear side, respectively. For example, “9-2a” is repre 
sentative of the front side of the second paper sheet. 

[0040] To form an image only on the front side of the 
paper sheet 9, the path selector 15 is sWitched to a position 
indicated by a phantom line in FIG. 2. In this condition, after 
an image has been transferred to the paper sheet 9 fed from 
the cassette 5a, the paper sheet 9 is driven out of the copier 
via the ?xing section 4, outlet path A, and outlet roller pair 
53. 

[0041] To form images on both sides of the paper sheets 9, 
the operator of the copier inputs a duplex copy command on 
the operation and display panel 130. In response, the path 
selector 15 is sWitched to a position indicated by a solid line 
in FIG. 2. In this condition, as shoWn in FIG. 5, the ?rst 
paper sheet 9-1, second paper sheet 9-2 and third paper sheet 
9-3 are sequentially fed from the cassette 5a so as to transfer 
images to their front sides. The path selector 15 steers the 
?rst paper sheet 9-1 coming out of the ?xing section 4 to the 
reversal path C betWeen the guides 12 and 13. At this time, 
the second paper sheet 9-2 is positioned at the image 
forming section 3 While the third paper sheet 9-3 is posi 
tioned betWeen the registration rollers 47 and 48 and the 
relay roller pairs 45 and 46. The fourth paper sheet 9-4 is 
paid out of the cassette 5a beforehand and brought to a stop 
With its leading edge being positioned betWeen the guides 42 
and 43. 

[0042] The paper sheet 9-1 is conveyed to the reversal 
guide 22 via the reversal path C and positioned in the 
WidthWise direction on the guide 22 by the side fences 23. 
On the elapse of a preselected period of time since the sensor 
18 has sensed the trailing edge of the paper sheet 9-1, the 
reverse drive roller 24 is driven. At the same time, the 
reverse driven roller 25 is loWered into contact With the 
driver roller 24. The rollers 24 and 25 therefore cooperate to 
convey the paper sheet 9-1 backWard to the duplex copy 
drive roller 27 and duplex copy driven roller 28 via the path 
beloW the path selector 21. The drive roller 27 and driven 
roller 28 convey the paper sheet 9-1 into the path betWeen 
the guides 31 and 32. As a result, the paper sheet 9-1 is 
conveyed to the image forming section 3 With its rear side 
facing upWard (FIG. 6), so that an image is formed on the 
rear side. 
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[0043] As soon as the preregistration sensor 52 senses the 
trailing edge of the ?rst paper sheet 9-1, the fourth paper 
sheet 9-4 again begins to be conveyed toWard the image 
forming section 3. In response to the output of the above 
sensor 52, the seventh page or document is read out of the 
storing means and then copied on the front side of the paper 
sheet 9-4. As for the second paper sheet 9-2, the clutch of the 
third conveyance drive roller 37 is uncoupled on the elapse 
of a preselected period of time since the third conveyance 
sensor 41 has sensed the leading edge of the paper sheet 9-2. 
Consequently, the drive roller 37 stops rotating and therefore 
stops conveying the paper sheet 9-2. On the elapse of a 
preselected period of time since the second conveyance 
sensor 39 has sensed the leading edge of the third paper 
sheet 9-3, the clutch of the ?rst conveyance drive roller 33 
or that of the second conveyance drive roller 35 is 
uncoupled, causing the drive roller 33 or 35 to stop con 
veying the paper sheet 9-3. 

[0044] As soon as the preregistration sensor 52 senses the 
trailing edge of the fourth paper sheet 9-4, the clutch of the 
drive roller 37 is coupled to cause the drive roller 37 to 
resume its rotation and again start conveying the reversed 
second paper sheet 9-2. Thereafter, the clutch of the drive 
roller 33 or that of the drive roller 35 is coupled to resume 
the conveyance of the third paper sheet 9-3. When the third 
conveyance sensor 41 senses the leading edge of the paper 
sheet 9-3, the clutch of the drive roller 37 is uncoupled to 
stop the rotation of the drive roller 37 and therefore the 
conveyance of the paper sheet 9-3. At this instant, the ?fth 
paper sheet 9-5, like the fourth paper sheet 9-4, is held in a 
halt With its leading edge being positioned betWeen the 
guides 42 and 43. When the preregistration sensor 52 senses 
the trailing edge of the second paper sheet 9-2 Whose rear 
side is facing upWard, the ?fth paper sheet 9-5 begins to be 
conveyed. At this time, the ?rst paper sheet 9-1 carrying 
images on both sides thereof, i.e., a duplex copy is driven out 
of the copier (FIG. 7). 

[0045] While an image is formed on the ?fth paper sheet 
9-5 by the image forming section 3, the paper sheet or 
duplex copy 9-2 is driven out of the copier face doWn. When 
the preregistration sensor 52 senses the trailing edge of the 
paper sheet 9-5, the clutch of the drive roller 37 is coupled 
to cause the third drive roller 37 to start rotating and again 
feeding the reversed third paper sheet 9-3. As soon as the 
preregistration sensor 52 senses the trailing edge of the 
paper sheet 9-5, the sixth paper sheet 9-6 begins to be 
conveyed from the path betWeen the guides 42 and 43. 

[0046] As shoWn in FIG. 9, to summariZe the above 
described procedure, after images have been sequentially 
transferred to the front sides of the ?rst to third paper sheets, 
an image is transferred to the rear side of the ?rst paper 
sheet. Subsequently, an image is transferred to the front side 
of the fourth paper sheet, and then an image is transferred to 
the rear side of the second paper sheet. Images are then 
sequentially transferred to the front side of the ?fth paper 
sheet and then to the rear side of the third paper sheet. In this 
manner, images are ?rst sequentially transferred to the front 
sides of the ?rst three paper sheets. Subsequently, images are 
alternately transferred to the front sides of another tWo paper 
sheets and the rear side of another paper sheet before the 
transfer of images to the rear sides of the ?rst three paper 
sheets. More speci?cally, the reversal path C extending from 
the ?xing section 4 to the relay roller pair 45 and 46 has a 
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greater length than the path extending from the relay roller 
pair 45 and 46 to the ?xing section 4. Therefore, a longer 
period of time is necessary for the paper sheet 9 come out of 
the image forming section 3 to be reversed and again 
brought to the image forming section 3 than for a fresh paper 
sheet paid out form the cassette 5a to reach the image 
forming section 3. The paper sheets 9 are dealt With in the 
above order in order to effectively use such a time lag. 

[0047] In the usual interleaf operation described above, 
When eleven pages or documents, for example, are repro 
duced on consecutive paper sheets, it is not necessary to 
transfer an image to the rear side of the sixth paper sheet. 
Reference Will be made to FIGS. 10 and 11 for describing 
a speci?c interleaf procedure to be executed When such an 
odd number of pages are to be copied on paper sheets. 
Speci?cally, FIG. 10 shoWs hoW paper sheets are driven out 
of the copier While FIG. 11 shoWs intervals betWeen the 
paper sheets. 

[0048] As shoWn in FIG. 10, the sixth paper sheet 9-6 
carrying an image on one side thereof and positioned on the 
reversal guide 22 does not have to be again fed to the image 
forming section 3. Therefore, the reversal drive roller 24 and 
reversal driven roller 25 convey the sixth paper sheet 9-6 
toWard the duplex copy drive roller 27 and duplex copy 
driven roller 28. When the ?rst conveyance sensor 26 senses 
the leading edge of the paper sheet 9-6, the drive roller 27 
stops rotating. At the same time, the path selector 29 is so 
sWitched as to steer the paper sheet 9-6 to the outlet path B 
betWeen the intermediate guide 13 and the outside guide 14. 
Consequently, the paper sheet 9-6 is brought to the outlet 
roller pair 53 via the outlet path B Without being routed 
through the image forming section 3 or the path A. This 
successfully makes it needless to drive the image forming 
section 3 and ?xing section 4 and thereby extends their 
service lives. 

[0049] As shoWn in FIG. 11, assume that the interval 
betWeen the stop of conveyance based on the output of the 
outlet sensor 54 and the restart of conveyance is L1 betWeen 
a paper sheet 9 facing doWnWard and the folloWing paper 
sheet 9 facing upWard or L2 betWeen a paper sheet 9 facing 
upWard and the folloWing paper sheet 9 facing doWnWard. 
Such relations are represented by the third paper sheet facing 
upWard to the fourth paper sheet facing doWnWard in FIG. 
11. On the other hand, although the transfer of an image to 
the rear side of the fourth paper sheet 9-4 is folloWed by the 
transfer of an image to the rear side of the ?fth paper sheet 
9-5, a paper sheet 9 Whose front side should be subjected to 
image formation does not exist betWeen the above image 
transfer. Consequently, an interval betWeen the rear side of 
the paper sheet 9-4 and the front side of the paper sheet 9-5 
is L4 that is greater than L1 or L2. 

[0050] The rear side of the paper sheet 9-5 is folloWed by 
the rear side of the sixth paper sheet 9-6 also at the interval 
L4. In this manner, images are expected to be continuously 
transferred to the rear sides of the three paper sheets 9-4, 9-5 
and 9-6; but it is not necessary to transfer an image to the 
rear side of the paper sheet 9-6. The sixth paper sheet 9-6 
carrying an image on its front side is directly driven out via 
the outlet path, as stated earlier. As a result, an interval L5 
betWeen the rear side of the paper sheet 9-5 and that of the 
paper sheet 9-6 can be made smaller than L4. In light of this, 
When the paper sheet 9-5 is driven out to the outlet roller pair 
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53 via the path A, the paper sheet 9-6 held on the reversal 
guide 22 begins to be conveyed as soon as the outlet sensor 
54 senses the trailing edge of the paper sheet 9-5. At the 
same time, the path selector 29 is so positioned as to steer 
the paper sheet 9-6 toWard the outlet roller 53 via the outlet 
path B. When an image does not have to be transferred to the 
rear side of the last paper sheet, the above procedure 
successfully reduces a period of time necessary for the last 
paper sheet to be discharged and thereby enhances produc 
tivity as to image formation. 

[0051] FIG. 12 shoWs another speci?c interleaf procedure 
available With the illustrative embodiment When an odd 
number of pages are to be copied on paper sheets. The 
speci?c procedure of FIG. 11 reduces the processing time, 
as stated above. HoWever, as shoWn in FIG. 11, after the 
second paper sheet from the last has been driven out, the last 
paper sheet is brought to the reversal path C, reversed, and 
then driven out via the output path B. Consequently, an 
interval L5 betWeen the discharge of the second paper sheet 
from the last and the discharge of the last paper sheet is 
greater than L1 or L2. The alternative interleaf control to be 
described With reference to FIG. 12 reduces the interval L5 
by reversing and then discharging the last or sixth paper 
sheet after the registration start of the rear side of the third 
paper sheet from the last, i.e., the rear of the fourth paper 
sheet. 

[0052] Speci?cally, While the last paper sheet is being 
discharged via the reversal path (B), the second paper sheet 
from the last (?fth paper sheet) carrying an image on the rear 
side is directly driven out via the path A(straight discharge), 
passing the last paper sheet ahead. More speci?cally, as 
shoWn in FIG. 12, When the preregistration sensor 52 senses 
the trailing edge of the third paper sheet (rear side) from the 
last, the last paper sheet (front side) is paid out from the 
cassette 5a. As soon as the sensor 52 senses the trailing edge 
of the last paper sheet, the clutch of the third drive roller 37 
is coupled to cause the drive roller 37 to start rotating. As a 
result, the drive roller 37 conveys the second paper sheet 
from the last (rear of the ?fth paper sheet) to the image 
forming section 3. The second paper sheet from the last 
carrying images on its both sides is directly driven out, as 
stated above. At this time, the last or sixth paper sheet 
carrying an image on its front side has been reversed and is 
being discharged via the outlet path B. Therefore, just after 
the second paper from the last has left the outlet roller pair 
53, the last paper sheet is nipped by the roller pair 53 and 
driven out thereby. 

[0053] As stated above, the procedure shoWn in FIG. 12 
is capable of reducing the total processing time more than 
the procedure shoWn in FIG. 11. 

[0054] In summary, it Will be seen that the present inven 
tion provides an image forming apparatus achieving various 
unprecedented advantages, as enumerated beloW. 

[0055] (1) When an image does not have to be transferred 
to the rear side of the last paper sheet, the last paper sheet 
is directly driven out from a reversal path via an outlet path. 
It is therefore not necessary to drive a driveline extending to 
the outside of the apparatus via an image forming section. 
This extends the life of the image forming section and that 
of the driveline While saving poWer. 

[0056] (2) The last paper sheet is conveyed from the 
reversal path to the outlet path and can therefore be correctly 
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discharged in order of page after tWo-sided paper sheets or 
duplex copies have been driven out of the copier. 

[0057] (3) The trailing edge of the second paper sheet from 
the last and the leading edge of the last paper sheet are driven 
out of the copier at a shorter interval than the trailing edge 
of another paper sheet and the leading edge of the neXt paper 
sheet. This reduces a period of necessary for the last paper 
sheet to be driven out of the copier and thereby enhances 
productivity as to image formation. 

[0058] (4) When sensing means senses the trailing edge of 
the second paper sheet from the last, the last paper sheet is 
conveyed to the outlet path. The last paper sheet can 
therefore be surely laid on the second paper sheet form the 
last. 

[0059] (5) After the third paper sheet from the last has 
been conveyed to the image forming section via a registra 
tion position, the last paper sheet is paid out from a paper 
feeding section. After the last paper sheet has reached the 
image forming section via the registration position, the 
second paper sheet from the last is conveyed toWard the 
image forming section, This alloWs the last paper sheet and 
the second paper sheet from the last to be discharged Without 
any Waste of time. 

[0060] (6) The last paper sheet is reversed before the 
straight discharge of the second paper sheet from the last 
from the image forming section, and then discharged via the 
outlet path after the second paper sheet from the last. The 
interleaf operation can therefore be completed in the shortest 
possible time. 

[0061] Various modi?cations Will become possible for 
those skilled in the art after receiving the teachings of the 
present disclosure Without departing from the scope thereof. 

What is claimed is: 
1. An image forming apparatus for storing image data to 

be transferred and transferring said image data to a recording 
medium at an image forming section, said image forming 
apparatus comprising: 

a reversing section for reversing the recording medium 
and again delivering said recording medium to the 
image forming section to thereby form the image data 
on both sides of said recording medium; and 

an outlet path included in said reversing section for 
directly delivering, When the image data does not have 
to be transferred to a rear side of a last recording 
medium, said last recording medium carrying an image 
on a front side thereof and positioned at said reversing 
section to an outside of said image forming apparatus 
Without the intermediary of the image forming section. 

2. An apparatus as claimed in claim 1, Wherein said 
reversing section reverses a direction of conveyance of the 
recording medium from the image forming section and turns 
over said recording medium, said outlet path being formed 
at a position Which said recording medium delivered from 
said reversing section passes. 

3. An apparatus as claimed in claim 2, Wherein said 
reversing section delivers a trailing edge of a second record 
ing medium from the last and a leading edge of the last 
recording medium to the outside at an interval smaller than 
an interval betWeen a trailing edge of another recording 
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medium and a leading edge of a recording medium folloW 
ing said another recording medium. 

4. An apparatus as claimed in claim 3, further comprising 
sensing means disposed in a discharging section, Which 
discharges the recording medium to the outside, for sensing 
a pass of said recording medium, Wherein When said sensing 
means senses a pass of the second recording medium from 
the last, the last recording medium is delivered to said outlet 
path. 

5. An apparatus as claimed in claim 4, Wherein after a 
third recording medium from the last has been conveyed to 
the image forming section via a registration position, the last 
recording medium begins to be fed from a recording 
medium feeding section, and Wherein after said last record 
ing medium has been conveyed to said image forming 
section via said registration position, the second recording 
medium from the last is delivered from said reversing 
section to said image forming section. 

6. An apparatus as claimed in claim 5, Wherein the last 
recording medium is reversed by said reversing section 
before the second paper sheet from the last is directly 
discharged from the image forming section to the outside, 
and is then discharged via said outlet path after a discharge 
of said second recording medium from the last. 

7. An apparatus as claimed in claim 3, Wherein after a 
third recording medium from the last has been conveyed to 
the image forming section via a registration position, the last 
recording medium begins to be fed from a recording 
medium feeding section, and Wherein after said last record 
ing medium has been conveyed to said image forming 
section via said registration position, the second recording 
medium from the last is delivered from said reversing 
section to said image forming section. 

8. An apparatus as claimed in claim 7, Wherein the last 
recording medium is reversed by said reversing section 
before the second paper sheet from the last is directly 
discharged from the image forming section to the outside, 
and is then discharged via said outlet path after a discharge 
of said second recording medium from the last. 

9. An apparatus as claimed in claim 2, Wherein after a 
third recording medium from the last has been conveyed to 
the image forming section via a registration position, the last 
recording medium begins to be fed from a recording 
medium feeding section, and Wherein after said last record 
ing medium has been conveyed to said image forming 
section via said registration position, the second recording 
medium from the last is delivered from said reversing 
section to said image forming section. 

10. An apparatus as claimed in claim 9, Wherein the last 
recording medium is reversed by said reversing section 
before the second paper sheet from the last is directly 
discharged from the image forming section to the outside, 
and is then discharged via said outlet path after a discharge 
of said second recording medium from the last. 

11. An apparatus as claimed in claim 1, Wherein said 
reversing section delivers a trailing edge of a second record 
ing medium from the last and a leading edge of the last 
recording medium to the outside at an interval smaller than 
an interval betWeen a trailing edge of another recording 
medium and a leading edge of a recording medium folloW 
ing said another recording medium. 

12. An apparatus as claimed in claim 11, further compris 
ing sensing means disposed in a discharging section, Which 
discharges the recording medium to the outside, for sensing 
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a pass of said recording medium, wherein When said sensing 
means senses a pass of the second recording medium from 
the last, the last recording medium is delivered to said outlet 
path. 

13. An apparatus as claimed in claim 12, Wherein after a 
third recording medium from the last has been conveyed to 
the image forming section via a registration position, the last 
recording medium begins to be fed from a recording 
medium feeding section, and Wherein after said last record 
ing medium has been conveyed to said image forming 
section via said registration position, the second recording 
medium from the last is delivered from said reversing 
section to said image forming section. 

14. An apparatus as claimed in claim 13, Wherein the last 
recording medium is reversed by said reversing section 
before the second paper sheet from the last is directly 
discharged from the image forming section to the outside, 
and is then discharged via said outlet path after a discharge 
of said second recording medium from the last. 

15. An apparatus as claimed in claim 11, Wherein after a 
third recording medium from the last has been conveyed to 
the image forming section via a registration position, the last 
recording medium begins to be fed from a recording 
medium feeding section, and Wherein after said last record 
ing medium has been conveyed to said image forming 
section via said registration position, the second recording 
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medium from the last is delivered from said reversing 
section to said image forming section. 

16. An apparatus as claimed in claim 15, Wherein the last 
recording medium is reversed by said reversing section 
before the second paper sheet from the last is directly 
discharged from the image forming section to the outside, 
and is then discharged via said outlet path after a discharge 
of said second recording medium from the last. 

17. An apparatus as claimed in claim 1, Wherein after a 
third recording medium from the last has been conveyed to 
the image forming section via a registration position, the last 
recording medium begins to be fed from a recording 
medium feeding section, and Wherein after said last record 
ing medium has been conveyed to said image forming 
section via said registration position, the second recording 
medium from the last is delivered from said reversing 
section to said image forming section. 

18. An apparatus as claimed in claim 17, Wherein the last 
recording medium is reversed by said reversing section 
before the second paper sheet from the last is directly 
discharged from the image forming section to the outside, 
and is then discharged via said outlet path after a discharge 
of said second recording medium from the last. 


