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(57) ABSTRACT 
There is disclosed a control method for printing a plurality 
of pages of print data on both sides of the recording medium 
Without using a both side printing mechanism. The method 
comprises the steps of outputting print data of one of even 
and odd pages to be printed on one side of the recording 
medium to printing means, prompting the operator to set the 
recording medium having print data of one of even and odd 
pages printed on one side to sheet feeding means, outputting 
print data of another of even and odd pages to be printed on 
the recording medium having print data of one of even and 
odd pages printed on one side to the printing means, 
detecting ajam on the printing means, designating the pages 
to be printed on both sides of recording medium Which is 
lost due to the jam, When the jam is detected during printing 
of print data of another of even and odd pages by the printing 
means, outputting print data of one of designated pages to be 
printed on one side of a neWly supplied recording medium 
to the printing means, prompting the operator to set the 
recording medium having print data of one of the designated 
pages recorded on one side thereof to the sheet feeding 
means, and outputting print data of another of the designated 
pages to be printed on another side of the recording medium 
having print data of one of the designated pages recorded on 
one side to the printing means. 
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METHOD OF PRINTING ON BOTH SIDES OF 
SHEET WITHOUT USING A BOTH SIDE 

PRINTING MECHANISM AND AN APPARATUS 
FOR USE THEREWITH 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of print 
ing on both sides of sheet Without using a both side printing 
mechanism and an apparatus for use thereWith. 

[0003] 2. Related Background Art 

[0004] In order to perform the both side printing With an 
image output device, the printing of odd pages and the 
printing of even pages are separately performed. Namely, 
there is a method (so-called a manual both side printing) in 
Which the printing of odd (or even) page is ?rst performed 
on one side of a sheet, the operator reverses the sheet of one 
side printed paper and sets it on a sheet supply cassette of a 
printer, and subsequently the printing of even number (or 
odd number) page is performed on the other side of the 
sheet. Also, another method to obtain the both side recorded 
matter involves using a printer With a both side printing 
mechanism (e.g., a sheet reversing mechanism). 

[0005] HoWever, With the above conventional method, a 
both side printing mechanism such as a sheet reversing 
mechanism for printing the back side after printing the front 
side is needed, and to effect an appropriate recovery from the 
paper jam, it is necessary to hold data of the front and back 
sides in a memory inside the printer, Which requires a larger 
capacity of memory than normally used. Therefore, there is 
a draWback that the apparatus is more expensive. 

[0006] Also, in the above former method, after printing 
one face of sheet, if the paper jam occurs in printing the 
other side, the recovery from the paper jam can not be 
appropriately performed since the data printed on one face 
of jammed paper can not be reproduced. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide an 
image output method and an apparatus for use thereWith 
Which is capable of readily effecting an appropriate recovery 
from the paper jam in the both side printing, using a printer 
Without having a both side printing mechanism. 

[0008] To accomplish the above object, the present inven 
tion is characteriZed by comprising memory means for 
storing print data, paper jam detecting means for detecting 
an occurrence of paper jam in a printer, print end detecting 
means for detecting that the printing of one page is ended in 
the printer, page location detecting means for detecting the 
location in the memory means for each page of print data 
stored in the memory means, selective page printing means 
for selectively outputting print data stored in the memory 
means to the printer in a unit of page, printing page 
instructing means for classifying the pages of print data 
stored in the memory means into tWo groups of front and 
back, and instructing the selective page printing means to 
output data of each group to the printer, and paper jam 
recovery means for instructing the selective page printing 
means to output print data of at least one side of a sheet 
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Where paper jam has occurred to the printer, When paper jam 
is detected by the paper jam detecting means. 

[0009] To accomplish the above object, the present inven 
tion is characteriZed by further comprising paper jam detect 
ing means for detecting an occurrence of paper jam in a 
printer, page location detecting means for detecting the 
location in the memory means for each page of print data 
stored in the memory means, selective page printing means 
for selectively outputting print data stored in the memory 
means to the printer in a unit of page, printing page 
instructing means for classifying the pages of print data 
stored in the memory means into tWo groups of front and 
back, and instructing the selective page printing means to 
output data of each group to the printer, paper jam page 
number input means for inputting the page number at Which 
paper jam has occurred, and paper jam recovery means for 
instructing the selective page printing means to output print 
data of at least one side of a sheet corresponding to the page 
number to the printer, as Well as receiving the page number 
from the paper jam page number input means, When paper 
jam is detected by the paper jam detecting means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a block diagram shoWing the functional 
con?guration of an output device according to a ?rst 
example of the present invention. 

[0011] FIG. 2 is a block diagram shoWing the speci?c 
con?guration of the same example. 

[0012] FIG. 3 is a vieW shoWing a display screen of the 
same example. 

[0013] FIG. 4 is a vieW shoWing a display screen of the 
same example. 

[0014] FIG. 5 is a vieW shoWing a display screen of the 
same example. 

[0015] FIG. 6 is a vieW shoWing a display screen of the 
same example. 

[0016] FIG. 7 is a vieW shoWing a display screen of the 
same example. 

[0017] FIG. 8 is a vieW shoWing the sheet path of printer 
in the same example. 

[0018] FIGS. 9A and 9B are ?oWcharts for explaining a 
program of the same example. 

[0019] FIG. 10 is a ?oWchart for explaining a program of 
the same example. 

[0020] FIG. 11 is a ?oWchart for explaining a program of 
the same example. 

[0021] FIG. 12 is a ?oWchart for explaining a program of 
the same example. 

[0022] FIG. 13 is a block diagram shoWing the functional 
con?guration of an output device according to a second 
example of the present invention. 

[0023] FIG. 14 is a vieW shoWing a display screen of the 
same example. 

[0024] FIGS. 15A and 15B are ?oWcharts for explaining 
a program of the same example. 
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[0025] FIG. 16 is a ?owchart for explaining a program of 
the same example. 

[0026] FIG. 17 is a ?owchart for explaining a program of 
the same example. 

[0027] FIG. 18 is a vieW illustrating a printer to Which this 
example is applicable. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] The preferred embodiments of the present inven 
tion Will be described beloW With reference to the draWings. 

Example 1 

[0029] FIG. 1 is a block diagram for explaining the 
functional con?guration of an image output device accord 
ing to an example of the present invention. In the ?gure, 1 
is an application such as a Word processor or a table 

calculation, Which produces print data by converting the 
document or table data into print data. 

[0030] 2 is a spooler for storing print data produced by the 
application 1 in a temporary ?le 3. The temporary ?le 3 
stores print data output from the spooler 2. Aprinter setting 
dialog 4 designates the both side print. A driver 5 outputs a 
DATA signal 6 as print data input from the temporary ?le 3 
to a printer 7, and upon receiving an END signal 8 and a 
JAM signal 9 from the printer 7, performs a respective 
predetermined processing. Also, When the both side print is 
designated by the printer setting dialog 4, the both side 
printing process is performed. 

[0031] The DATA signal 6 is print data output from the 
driver 5 Which is passed to the printer 7. The printer 7 is a 
page printer such as a laser beam printer, for printing each 
page by receiving print data (DATA signal 6) Which the 
driver 5 outputs. If the printing of one page is completed, the 
printer 7 outputs an END signal 8. Also, When paper jam 
occurs during printing, a JAM signal 9 is issued. 

[0032] FIG. 2 is a block diagram shoWing the speci?c 
con?guration of this example. In the ?gure, 12 is a keyboard 
for delivering a key code to a CPU 14 upon the depression 
of a key. 13 is a host computer containing a CPU (Central 
Processing Unit) 14, a ROM (Read Only Memory) 15, a 
RAM (Random Access Memory) 16, and a magnetic disk 
17. The CPU 14 is connected to the keyboard 12, the ROM 
15, the RAM 16, the magnetic disk 17, a display unit 18, and 
a printer 19 (corresponding to the printer 7 in FIG. 1). The 
CPU 14 controls the Whole of the image output device in 
accordance With a program memoriZed in the ROM 15, or a 
program temporarily memoriZed in the RAM 16. 

[0033] The ROM 15 memoriZes the programs to be 
executed by the CPU 14. The RAM memoriZes temporarily 
a program Which is stored in the magnetic disk 16. The RAM 
16 memoriZes data such as a document or a table Which the 

application 1 processes and the Working variables necessary 
for the execution of program memoriZed in the ROM 15 or 
RAM 16. 

[0034] The magnetic disk 17 stores the program codes for 
the application 1, the spooler 2, the printer setting dialog 4, 
the driver 5, and an operating system (not shoWn), Which the 
computer can read. These program codes may be loaded 
from a ?oppy disk or a CD-ROM to the magnetic disk 17. 
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The magnetic disk 17 also stores the character fonts for use 
in the display on the display unit 18 or the printing With the 
printer 19. The magnetic disk 17 also stores a temporary ?le 
3 as Will be described later. The display unit 18 makes the 
display in accordance With a program of the CPU 14. 

[0035] FIG. 18 is a typical mechanical vieW illustrating 
the printer 19. In the same ?gure, 201 is a printer housing, 
and 202 is an operation panel. The operation panel 202 has 
a sWitch for the operation and an LED display. 203 is an 
accommodating portion of a control board for effecting the 
print process control for the printer. 210 is a paper cassette 
for storing the sheets, having a mechanism for electrically 
sensing the paper siZe by means of a diaphragm, not shoWn. 
211 is a cassette paper supply clutch, consisting of a cam for 
separating the most upper one of the sheets laid on the paper 
cassette 210, to alloW the separated sheet to be transported 
to a paper supply roller 212 by driving means, not shoWn, 
Which is intermittently rotated every time of the paper 
supply to supply one sheet at each rotation. 214 is a resist 
shutter for registrating the sheet to stop the supply of sheet. 
The paper supply roller 212 brings the leading end of sheet 
to the resist shutter 214. 219 is a manual insertion tray and 
215 is a manual insertion paper supply roller. The paper 
supply roller 215 separates the most upper one of the sheets 
When a plurality of sheets are laid in the manual insertion 
tray 219, and brings the leading end of sheet to the regis 
tration shutter 214. With the above constitution, a sheet can 
be selectively supplied from either the paper cassette 210 or 
the manual insertion paper supply tray 219. 

[0036] The printer 19 determines paper supply means 
from among the cassette and the manual insertion tray 219, 
upon an instruction from the host computer 13, Which then 
starts the paper supply as above described, upon a print start 
instruction, to convey the sheet to the registration shutter 
214. 204 is a cartridge having a photosensitive drum 205 and 
a toner holder, not shoWn. 206 is a laser driver, 207 is a 
rotational polygon mirror, 208 is a re?ection mirror, and 209 
is a beam detector. If the sheet is conveyed to the registration 
shutter 214, the laser driver effects the on/off driving of a 
semiconductor laser, not shoWn, in accordance With print 
data sent from the host computer 13. A laser beam emitted 
from this semiconductor laser is scanned in a main scan 
direction by the rotational polygon mirror 207, and led via 
the re?ection mirror onto the photosensitive drum 205, 
Where it is imaged to form a latent image on the main scan 
line by the scanning in the main scan direction. The regis 
tration shutter 214 is driven upWard synchronously With the 
emission of laser beam, to synchroniZe the conveyance of 
the sheet With the sub-scanning of the laser beam. The beam 
detector 209 provided in place in starting the scanning of the 
laser beam forms a synchroniZing signal for determining the 
timing for Writing out image in the main scan direction by 
detecting the laser beam. Thereafter, the sheet is conveyed 
by a conveying roller 213, the photosensitive drum is driven 
for rotation by a motor, not shoWn, to visualiZe data as a 
toner image by a developing unit 220, Which toner image is 
transferred onto the sheet. The sheet to Which the toner 
image is transferred, after the toner image is heated and ?xed 
by a ?xing roller 216, is then passed via the conveying roller 
217 and exhausted into a paper exhausting tray of the printer 
housing by a paper exhausting roller 218. 
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[0037] As Will be clear from FIG. 18, there is not provided 
a both side printing mechanism such as a mechanism for 
reversing the sheet in the printer 19. 

[0038] Next, the outline of a printing procedure in this 
example Will be described. If the application 1 accepts an 
instruction for printing, data such as, e.g., a document or 
table Which the application 1 processes is converted into a 
page description language Which is a print command for the 
printer 19, Which is then sent to the spooler 2. 

[0039] The spooler 2 creates a temporary ?le 3 in the 
magnetic disk 17 for storing the page description language 
sent from the application 1. The spooler 2 initiates the driver 
5, if the page description language sent from the application 
1 has been totally stored. 

[0040] If the printer setting dialog 4 is initiated, a screen 
as shoWn in FIG. 3 appears on the display unit 18. In the 
?gure, 21 is a check mark, Which is indicated by the printer 
setting dialog 4, When the both side printing is effectively 
set. If the printer setting dialog 4 is initiated, and the screen 
as shoWn in FIG. 3 appears, the effective state of both side 
print is toggled every time a space key is entered from the 
keyboard 12. If a line feed key is entered from the keyboard 
12, the printer setting dialog 4 terminates the processing, the 
effective state of both side printing ?nally set is memoriZed 
into the Working variable contained in the RAM 16. 

[0041] If the driver 5 is initiated by the spooler 2, the 
single side print or the both side print is performed in 
accordance With the effective state of both side print preset 
by the printer setting dialog 4. If the both side print is set to 
be ineffective, the driver 5 sends a page description language 
stored in the temporary ?le 3 as the DATA signal 6 to the 
printer 7. If data corresponding to one page has been sent, it 
Waits for an END signal 8 to be received. If the END signal 
8 is received, the driver 5 sends data corresponding to the 
next one page, and also Waits for an END signal 8 to be 
received. In this Way, the processing continues until the page 
description language stored in the temporary ?le 3 has been 
totally sent, then the temporary ?le 3 is deleted and the 
processing is ended. 

[0042] When a JAM signal 9 is received, the driver 5 
displays a screen as shoWn in FIG. 4, and prompts the 
operator to release the paper jam. If the operator releases the 
paper jam and enters a line feed key, the driver resends the 
data corresponding to a page Where the paper jam has 
occurred. It should be noted that the printer 7 is con?gured 
to hold no data for the page Where the paper jam has 
occurred. The driver 5 makes the recovery of paper jam in 
this Way, and then continues the processing in the same 
manner as if no paper jam occurs. 

[0043] When the both side print is effectively set, the 
driver 5 sends only data corresponding to the even page to 
the printer 7 in accordance With the same procedure as the 
single side print as above described. If a JAM signal 9 is 
received during printing of the even page, the processing is 
performed in accordance With the same procedure as the 
single side print as above described. If all the printing for the 
even page is completed, the driver 5 displays a screen as 
shoWn in FIG. 5. If the operator sets the sheets of one side 
printed paper for the even page to the cassette of the printer 
7 upon an instruction of the screen, and enters a line feed 
key, the driver 5 sends only data corresponding to the odd 
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page to the printer 7. If the JAM signal 9 is received during 
printing of the odd page, a processing that is different from 
that of the single side print as above described is performed. 
If the JAM signal is received after the transmission of data 
corresponding to one page, the driver 5 displays a screen as 
shoWn in FIG. 6. 

[0044] If the operator releases the paper jam, sets a clean 
sheet of paper to the cassette, and enters a line feed key, the 
driver 5 sends data corresponding to the even page of a sheet 
Where the paper jam has occurred to the printer 7 in 
accordance With the same procedure as the single side print 
as above described. If the printing of one page is ended, the 
driver 5 displays a screen as shoWn in FIG. 7. If the operator 
sets in the cassette the sheet of even page printed paper 
Where the paper jam has occurred upon an indication on the 
screen, and enters a line feed key, the driver starts the 
transmission of data corresponding to the odd page of the 
sheet Where the paper jam has occurred. Thereafter, the same 
processing as if no paper jam occurs is continued. 

[0045] Where the total number of pages is 5, for example, 
the number of odd pages is one page greater than that of even 
pages. In this case, the driver 5 does not print a page 
folloWing the last page, and prints only tWo pages, for 
example, the second and fourth pages. In printing the odd 
page, the ?rst and third pages are printed on the sheets Where 
the second and fourth page have been printed on the back 
side, and the ?fth page is printed on a clean sheet of paper 
lying underneath. The driver 5 sends data in accordance With 
the procedure of the single side print as above described, if 
the last page is an odd page. 

[0046] It is to be noted that the printer 7 has a sheet path 
24, as shoWn in FIG. 8 in this example, to print on the loWer 
face of sheet Within the cassette 2, the sheet being exhausted 
With the printed side doWnWard. Therefore, by printing both 
the even page and the odd page in ascending order during the 
both side printing, the print output ordered in correct page 
sequence can be obtained. In the ?gure, 22 is a cassette 
(corresponding to 210 in FIG. 18), 23 is a photosensitive 
drum (corresponding to 205 in FIG. 18), and 24 is a sheet 
path. 

[0047] Next, a program for the driver 5 Will be described 
in detail With reference to the ?oWchart. It is noted in the 
folloWing description that a both side print register DUP, a 
page number register PAGE, a page position table POS, a 
last page number register LAST, and page head registers 
HEAD1 and HEAD2 are arranged on the RAM 16. 

[0048] FIGS. 9A and 9B are ?oWcharts shoWing the 
overall printing process for the driver 5. If the driver 5 is 
driver 5 is initiated, the temporary ?le 3 is opened at step S1, 
and the both side print register DUM is examined at step S2. 
If the both side print is set ineffective, the both side print 
register DUP has been set to 0 by the print setting dialog 4, 
and the operation proceeds to the printing process of one 
page on only one side (hereinafter referred to as a front side 
one page printing process) at step S3. At step S3, the page 
description language stored in the temporary ?le 3 is read 
and data of one page is output to the printer 7, as Will be 
described later. If the printing of one page is ended, a check 
is made to see Whether or not the temporary ?le 3 reaches the 
end of ?le at step S4. If the end of ?le is not reached, the 
operation returns to step S3 to print the next one page. In this 
Way, if the printing of all the pages is completed, the 
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operation proceeds from step S4 to step S5 to close the 
temporary ?le 3, because the temporary ?le 3 reaches the 
end of ?le. At step S6, the temporary ?le 3 is deleted, and 
the processing is ended. 

[0049] If the both side print is set to be effective, the both 
side print register DUP is set to 1 by the print setting dialog 
4, and the operation proceeds from step S2 to step S7, Where 
all the page description language stored in the temporary ?le 
3 is read and the ?le location corresponding to the top of 
each page is recorded in the page position table POS, as Will 
be described later. The page position table POS is of an 
arrangement indeXed by the page number, and if the page 
number is PAGE, the ?le pointer stored is represented as a 
POS[PAGE]. At step S7, the last page number is stored in the 
last page number register LAST. 

[0050] Then, at step S8, “2” is stored into the page number 
register PAGE. Then, at step S9, the page number register 
PAGE and the last page number register LAST are com 
pared. If PAGEéLAST, the printing of even page is not 
ended, and therefore the operation proceeds to step S10, 
Where the ?le pointer of the temporary ?le 3 is set to 
POS[PAGE], that is, the ?le location corresponding to the 
top of page corresponding to the page number PAGE stored 
in the page position table POS. Thereby, the subsequent 
reading from the temporary ?le 3 occurs in sequence from 
the set ?le pointer. 

[0051] Then, the operation proceeds to the front side one 
page print (hereinafter described) at step S11 to output data 
of one page to the printer 7. If the printing of one page is 
ended, “2” is added to the page number register PAGE at 
step S12, and the operation returns to step S9. In this Way, 
if all the printing of even page is ended, PAGE>LAST 
results, and the operation proceeds from step S9 to step S13 
to display a dialog as shoWn in FIG. 5. If a line feed key is 
entered “1” is stored in the page number register PAGE at 
step S14. 

[0052] Then, at step S15, the page number register PAGE 
and the last page number register LAST are compared. If 
PAGEéLAST, the printing of odd page is not ended, and 
therefore the operation proceeds to step S16, Where the ?le 
pointer of the temporary ?le 3 is set to POST[PAGE]. 

[0053] Then, at step S17, the page number register PAGE 
and the last page number register LAST are compared. If 
PAGE#LAST, the page is not last, and therefore the opera 
tion proceeds to the printing process for other side one page 
(hereinafter referred to as a back side one page printing 
process) at step S18, as Will be described later, to output data 
of one page to the printer 7. If the printing of one page is 
ended, “2” is added to the page number register PAGE at 
step S19, and the operation returns to step S15. 

[0054] In this Way, the printing of odd page is repeated. If 
the number of pages is even, the operation proceeds from 
step S15 to step S5, after printing of the last page. If the 
number of pages is odd, PAGE=LAST occurs at step S17, 
immediately before the last page, and therefore the operation 
proceeds to the front side one page printing at step S20 to 
print the last page, and proceeds to step S5. 

[0055] FIG. 10 is a ?oWchart shoWing the details of front 
side one page printing process at steps S3, S11, and S20 in 
FIGS. 9A and 9B. If the front side one page printing process 
is called, the current value of the ?le pointer for the 
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temporary ?le 3 is ?rst stored in the page head register 
HEAD1 at step S31. Then, at step S32, a check is made to 
see Whether or not the temporary ?le 3 reaches the end of 
?le. If the end of ?le is not reached, the page description 
language stored is read from the temporary ?le 3 at step S33, 
and data is sent With the DATA signal 6 to the printer 7 at 
step S34. 

[0056] Then, at step S35, the end of one page is checked. 
Since the data read from the temporary ?le 3 is the page 
description language in this eXample, it can be readily 
checked by analyZing the page description language Which 
has been read in. If the end of one page is not true, the 
operation returns to step S32 to continue the processing. If 
the end of one page is true and the end of ?le is reached at 
step S32, the operation proceeds to step S36 to Wait for the 
end of print. 

[0057] If an END signal 8 is received at step S36, the 
processing is ended since the printing has been ended. If the 
END signal 8 is not received, the operation proceeds to step 
S37. If a JAM signal 9 is not received, the operation returns 
to step S36 to Wait for the END signal 8 or JAM signal 9 to 
be received. 

[0058] If the JAM signal 9 is received at step S37, a dialog 
as shoWn in FIG. 4 is displayed at step S38. If a line feed 
key is entered, the operation proceeds to step S39, Where the 
?le location stored in the page head register HEAD1 at step 
S31, that is, the head position of a page currently being 
printed is set to the ?le pointer of the temporary ?le 3. 

[0059] Then, the operation returns to step S32 to send data 
of the page currently being printed to the printer 7 again. It 
is noted that since the printer 7 holds no data of a page Where 
the paper jam has occurred, as previously described, it is 
necessary to send the data again. 

[0060] FIG. 11 is a ?oWchart shoWing the details of a table 
generation process at step S7 as shoWn in FIG. 9. If the table 
generation process is called, “1” is stored in the page number 
register PAGE at step S51. Then, the operation proceeds to 
step S52, Where the current value of the ?le pointer for the 
temporary ?le 3 or the top position of the page is stored in 
the page position table POS[PAGE]. Then, at step S53, a 
check is made to determine Whether or not the temporary ?le 
3 reaches the end of ?le. If the end of ?le is not reached, the 
page description language stored is read from the temporary 
?le 3 at step S54, and the end of one page is checked at step 
S55. 

[0061] This check is performed in the same manner as that 
at step S35 as shoWn in FIG. 10. If the end of one page is 
not true, the operation returns to step S53 to continue the 
processing. If the end of one page is true and the end of ?le 
is reached at step S53, the operation proceeds to step S56, 
Where “1” is added to the page number register PAGE. Then, 
at step S57, a check is made to determine Whether or not the 
temporary ?le 3 reaches the end of ?le. If the end of ?le is 
not reached, the operation returns to step S52 for further 
processing of the neXt page. If the end of ?le is reached, the 
current value of the ?le pointer for the temporary ?le 3 is 
stored in the page position table POS[PAGE] at step S58. 
This corresponds to the last location of data in the last page. 

[0062] Then, at step S59, the page number register PAGE 
minus “1”, i.e., the last page number, is stored in the last 
page number register LAST, and the processing is ended. It 
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is noted that if the data stored in the temporary ?le 3 is empty 
in the above program. “1” is stored in the last page number 
register LAST. It is correct that “0” is stored, but since empty 
data is not stored by the spooler 2 in this example, this 
situation (empty data) Will not occur. 

[0063] FIG. 12 is a ?oWchart shoWing the details of a both 
side one page printing process at step S18 as shoWn in FIG. 
19B. If the both side one page process is called, the current 
value of the ?le pointer for the temporary ?le 3 is ?rst stored 
in the head register HEAD2 at step S71. 

[0064] Then, at steps S72 to S77, the data transmission to 
the printer 7, and the print Wait after the end of data 
transmission of one page occur. These processings are 
identical to those at steps S32 to S37 in FIG. 10. If an END 
signal 8 is received at step S76, the processing is ended. 

[0065] If a JAM signal 9 is received at step S77, a screen 
as shoWn in FIG. 6 is displayed at step S78. If a line feed 
key is entered, the operation proceeds to step S79, Where the 
?le location stored in the page position table POS[PAGE+1], 
i.e., the top position of a page next to one currently being 
printed, is set to the ?le pointer of the temporary ?le 3. 

[0066] Then, the printing of even page printed in the back 
of a page Where the paper jam has occurred is performed in 
the front side one page printing process at step S80. This 
processing is identical to that as shoWn in FIG. 10. Then, at 
step S81, a screen as shoWn in FIG. 7 is displayed. If a line 
feed key is entered, the operation proceeds to step S82, 
Where the ?le location stored in the page head register 
HEAD2, i.e., the top position of a page currently being 
printed, is set to the ?le pointer for the temporary ?le 3 at 
step S71. Then, returning to step S72, data of the page 
currently being printed is sent to the printer 7 again. 

[0067] While in the above example the page at Which the 
paper jam has occurred is subjected to the both side printing 
immediately after the paper jam has occurred, it should be 
noted that alternatively, other methods may be conceived 
that, for example, the odd page is only printed When the 
paper jam occurred, and thereafter the even page is collec 
tively printed, or the printing for the recovery is not per 
formed When the paper jam occurred, and then the both side 
printing is collectively performed later. 

[0068] Next, a variation of the above example 1 Will be 
described about only different points from the example 1. 

[0069] In the variation, When the operation transfers from 
step S9 to step S13 in FIGS. 9A and 9B (When the printing 
of even page is ended), a message appearing at step S13 is 
“PLEASE SET ALL SHEETS OF ONE SIDE PRINTED 
PAPER TO MP TRA ”, instead of the message as shoWn in 
FIG. 5. Herein, MP tray indicates a manual insertion tray 
219. 

[0070] And if a line feed key is entered, the driver 5 (host 
computer 13) sends a command for sWitching paper feeding 
means from the paper cassette 210 to the manual insertion 
tray 219 to the printer 19, and the operation proceeds to step 
S14. Accordingly, the operator sets a sheet of even page 
printed paper to the MP tray 219, and enters a line feed key 
on the keyboard 12, an image of the odd page is printed on 
the sheet supplied from the MP tray 219. 

[0071] Note that the operation When the paper jam occurs 
during printing of one side or even page is the same as in the 
example 1. 
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[0072] If the paperjam occurs during printing of odd page 
(When the operation transfers from step S77 to step S78 in 
FIG. 12), a message as shoWn in FIG. 4, but not in FIG. 6, 
appears, and a command for sWitching paper supply means 
from the MP tray 219 to the paper cassette 210 is sent to the 
printer 19. 

[0073] Accordingly, an image of even page at step S80 is 
printed on a sheet supplied from the paper cassette 210. If 
the printing at step S80 is ended, a message appearing at step 
S81 is “PLEASE SET ONE SIDE PRINTED SHEET OF 
PAPER TO TOP OF MP TRAY”, instead of the message as 
shoWn in FIG. 7. And if a line feed key is entered, the driver 
5 (host computer 13) sends a command for sWitching paper 
feeding means from the paper cassette 210 to the manual 
insertion tray 219 to the printer 19, and the operation 
proceeds to step S82. 

[0074] Further, in this variation, if the judgment at step 
S17 is af?rmative (before starting the printing of last odd 
page if the number of pages to be printed is odd), the driver 
5 (host computer 13) sends a command for sWitching paper 
feeding means from the manual insertion tray 219 to the 
paper cassette 210 to the printer 19. Accordingly, an image 
of last odd page is printed on the sheet supplied from the 
paper cassette 210. 

[0075] While in the above examples the sheet from Within 
the cassette is printed on the loWer face, and exhausted With 
the printed side doWnWard, other printers may be used in 
Which the sheet from the cassette may be printed on the 
upper face, and/or exhausted With the printed side upWard. 
In this case, to retain the page sequence of printed results, 
the printing may occur in a different order from the above 
examples. For example, When using a printer for printing on 
the upper face of sheet Within the cassette and exhausting the 
sheet With the printer side doWnWard, the page sequence of 
printed results can be reversed by printing the even page in 
descending order and the odd page in ascending order. 

[0076] Also, the data of a page Where the paper jam has 
occurred is not held in the above examples, but alternatively, 
other printers for holding the data of the page Where the 
paper jam has occurred may be used. In this case, by deleting 
the page Where the paper jam has occurred and Whose data 
is held Within the printer, upon a hardWare signal or a 
softWare command, the processing can be performed in 
accordance With the same procedure as in the above 
example, or a procedure of immediately printing the page of 
the sheet Where the paper jam has occurred and Whose data 
is held Within the printer. 

[0077] Also, While in the above examples the page 
description language is used as print data, it is to be noted 
that any print data may be employed. Also, While the 
generation of the temporary ?le is made by the spooler, and 
the reading and deletion is made by the driver in the above 
examples, it is to be noted that other methods may be used, 
in Which for example, no spooler exists and the driver 
generates the temporary ?le, or the spooler deletes the 
temporary ?le, or the driver performs the reading using a 
subroutine provided by the spooler, a permanent ?le is used 
instead of the temporary ?le and Without deletion. 

[0078] Also, in the above examples, the application cre 
ates the print data, and the spooler receives and Writes data 
to generate the temporary ?le, but alternatively, any other 












