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SBRIAL PlllJITBR 

8ACICGROtJNQ OP THE INVEN'l'IOJ! 

The present invention ralataa to a aerial printer for 

printin9 and, in particular, to a aerial printer which prints 

the first line of a recording sheet. 

s When printinq on a recording sheet in a serial printer, 

not only must the recordinq sheet be inserted alon9·the platen, 

but the print operation must also be done from the top.end of 

the racordinq sheet. More specifically, a aerial printer has 

a sheet discharqe sect"ion on the downstrealll aide of a posit.ton 

10 of a sheet forward path thereof, the position confronting both 

the racordinc;r head and the platen. The sheet discharge section 

haa sheet discharge ribs and sheet discharqe rollers. The 

aheet discha.rqe section not only assists the recordinq sheet to 

be maintained in a predete:cmined position with respect to the 

15 platen fo: printinq, ir:espective of the . riqidity of the 

recording sheet, but also dischar9ea the printed recording 

sheet. 
However, in a portion of the sheet forward path, where 

the top end of the recordinq sheet reaches the sheet discharge 

20 section, the recording sheet projects toward the recording head 

due to the rigidity thereof •. As the sheet continues to move 

forw~rd while so projected, the tap end of the recordinq sheet 

lifts up and abuts against the sheet discharge section. The 

projection of the ~acording sheet causes a paper jam in the 

25 printer. To overcome this problem, various recording sheet 

insertion techniques have been proposed. 

For example, as disclosed in unexamined Japanese Patent 

Publication No. Sho. 56-144983, the carriage ia brought to the 

center of the platen and the recordinq sheet i• fed upon 

30 operation of a sheet insertion key. In addition, the paper 

bail i• opened. Based on this arrangement, the following 

operation occurs: ( 1) the centering of carriage is ended 

before the racordinq . aheet :each ea the paper bail, ( 2) the 
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paper bail is closed to the oriqinal position when tha 
recording sheet is inaertad between the paper bail and the 
platen, and (3) the recordinq sheet feed operation is stopped. 
'l'he c:arriage is thereafter reset to the home position to start 

s printing. 
Based on this operation, the center of the recordinq 

sheet can be quided by the carriaqe, which to some extent 
prevents januning·of sheets. However, one problem with this 
arrangement is that after the sheet insertion key is operated, 

10 the carriage is moved to the center in order to move the 
recording aheet guide position. Thia operation takes additional 
time and affects the timinq and reliability of the sheet 
·insertion key operation. There are other problems. Pirst, the 
printer becomes costly because the paper bail and the mechanism 

15 for opening and closing the paper bail are required. Second, 
the top marqin must be set to a larqe value, because a 
recording sheet zone between the paper bail and the recording 
head cannot be printed. Third, a hi9h performance control . 
means and a large capacity power supply are required because 

20 the operations of centerinq the carriaqe, feeding the recording 
•heet, opening and closing the paper bail, and a like operation 
are perfonned aimultaneously. In addition, a hiqh performance 
controller and a large capacity power supply are requi~ed. 
Such factors also elevate the cost of manufacture. 

25 'l'o overcome the above-noted problems, a number of 
printers have been propoeu~d. For example, as disclosed in 
Unexamined Japanese Patent Publication No. Sho. 58-63486, the 
carriaqe is moved to the center of the recordinq sheet upon 
reception of a set of instructions; the reeordinq sheet is 

30 forwarded to the print start position1 and the carriaqe is 
returned to the oriqinal position to start printing when the 
operation of inserting the recording sheet has been completed. 

In Unexamined Japanese Patent Publication No. Sho. 61-
233569, the printer ia arranged to move the carriage to the 
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center of the recording sheet so that the carriage can 9uide 

the recordinq sheet while f orwardinq the recording wheat to the 

print start position upo~ operation of the sheet insertion 

button. Then, the operation of insertinq the racordinq sheet 

s has ended. After that, the operation of printing a sinqle line 

is performed by moving the carriage along the recordinq sheet, 

When a single line printing is accomplished, the carriage is 

moved aqain to the center of the reco:t'dinq sheet. Then, a line 

feed operation is carried out. These steps of the printing, 

10 th• carriage centerinq and line feedinq are repeated until the 

top end of the recording sheet reaches the paper quide. 

In Unexamined Japanese Patent Publication No. Sho. 61-

263780, the recording sheet is forwarded by performinq the line 

feed operation with the recording head moved to the center of 

1s the recording sheet from the print end position until several 

lines in the top margin of the recordinq sheet reach the guide 

section. 
Saaed on the above printers, the cost of manufacturinq 

may be raduced to such a degree as to permit, for example, a 

20 paper bail. However, because the line feed operation is still 

performed after the recording head is moved to the center of 

the recording sheet, the p.rintinq throughput is reduced in 

proportion to the time required for moving the carriage to the 
center. In addition, because a zone in the center of the 

25 recordinq head which is guided by the carriaqe is limited to 

the size of the carriage, the recording sheet is likely to be 

jammed.· 
Accordinqly, it is desired to provide a printer which 

is capable of reliably introducinq the top end of a recording 

30 sheet to the printer by increasing the guide zone in the center 

of the recording sheet, while improvinq the total print speed 

from sheet in•ertion to print end. 
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SUMMA.BY or THE INVEN'l'ION 
Generally speakinq, in accordance with the invention, 

a aerial printer for printing on a recording medium including 
a platen, a carriage and a recordinq medium discharge section, 

s is provided. The platen serves as a recordinq medium insert 
member and is rotated by a motor. The carriage shuttles in 
parallel with the platen and includes a reco~ding head and a 

paper holder attached thereto. The sheet·· discharge section is 
arranged on a downstream side of the carriage and is provided 

10 for quidinq the recording medium to a sheet discharge outlet. 
The printer further includes a carriage controller for moving 
the carriage towards the center of the recording medium and 
stoppinq the carriaqe at the center of the recording medium, 
while decelerating the carriaqe before the center of the 

1' recording medium, when the recording medium is forwarded for 
printing until the recording medium reaches a sheet discharge 
section from a predetermined position on the downstream aide of 
the paper holder. A forward controller is provided for 
starting a recording medium forward operation for a sinqle line 

20 of the recording medium in sync with the deceleration of the 
carriage. The carriaqe controller further moves the carriaqe 
to the center of the recording medium upon turning on the power 
supply. The carriage controller also moves the carriaqe to the 
center of the recordinq medium when a print operation on the 

25 recording medium has ended. 
Accordingly, it is an object of the invention to 

provide-an improved serial printer. 
It is another object of the invention to provide a 

serial printer that has improved throuqhput. 
30 Yet another object of the invention is to provide a 

serial printer which shortens the recordinq sheet insertion 
time. 
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Still other objects and advantaqes of the invention 
will in part be obvious and will in part be apparent from the 
specification. 

~he invention accordingly compriees the several steps 
' and the relation of one or more of such steps with respect to 

each of the others,· and the apparatus embodying features. of 
construction, combinations of elements and arrangement of parts 
which are adapted to effect such steps, all as exemplified in 
the following detailed disclosure, and the scope of the 

10 invention will be indicated in the claims. 

15 

BRIEP DESCRIPTION OF THI DRAWINGS 
For a fuller underatandinq of the invention, reference 

i• had to the following description taken in connection with 
the accOJnpanyinq drawings, in which1 

FIG. l is a perspective view of a serial printer in 
accordance with the invention; 

FIG. 2 is a perspective view of the serial printer with 
a sheet guide and a cover removed and with a sheet discharge 
unit cover opened; 

zo FIG. 3 is a perspective view a carriaqe of the serial 
printer; 

FIG. 4 is an enlarqed sectional view takQn alonq lines 
4-4 of FIG. 2: 

FIG. S is a block diaqram of a printer control device 
zs constructed in accordance with the invention~ 

PIG. 6 is a flow chart of the processing of a CPU in 
accordance with the control device· of the invention; and 

PIGS. 7 ( 1), 7 ( 2), and. 7 ( 3) are diagrams_ illustrating 
the operation of the serial printer in accordance with the 

so invention. 
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OE'fAILEO.Dl§CRIPTION OF THE PREFEftREO EMBODIMENTS 
Reference ia first made to FIG. l which illustrates a 

aerial printer, generally indicated at 10, and constructed in 
accordance with the invention. Printer 10 includes an upper 
surface case 13 and a sheet quide 12. Sheet guide 12 quides a 
cut sheet Pl to a sheet feed inlet. Upper surface case 13 
includes a control panel 14 having switches and a cover 15. on 
the rear end of cover· 15 is a sheet discharqe outlet 16. 

FIG. 2 depicts the internal construction of printer 10 
10 with aheet guide 12 and cover 15 removed therefrom. A she•t 

diacharqe unit cover 20 is provided and is opened by turninq 
sheet discharge unit cover 20 about a pivot 20b. Positioned 
below sheet discharge unit cover 20 is a platen 17, a carriage 
18, and sheet discharge rollers 19. Platen 17 is driven by a 

15 sheet forward motor 36. Carriage 18 shuttles back and forth in 
the directions of arrow A, while beinq guided by a guide member 
24. Guide member 24 is arranqed in parallel with platen 17. 
Sheet discharqe rollers 19 are located both alonq · a sheet 
forward path and on the downstream side of carriaqe 18 and are 

20 alao parallel with platen 17. Sheet disoharqe unit cover 20 is 
interposed between carriage 19 and discharge rollers 19 alonq 
the sheet forward path. 

With ~eference also to FIG. 4, on one side of sheet 
discharqe unit cover 20, which confronts platen 17, are a 

2~ plurality of ribs 20a. Ribs 20a guide cut sheet Pl or a 
continuous sheet P2 from a recording head 22 to sheet discharqe 
rollers-19. Ribs 2oa form a sheet discharge section together 
with sheet discharge rollers 19. On the upllitream side of 
platen 17 along the sheet forward path is a tractor assembly 21 

30 that drives continuous sheet P2 throuqh printe~ 10. 
Carriaqe 18 not only carries recording head 22, but 

also includes a paper holder 23 and a detectinq plate 29. 
Paper holder 23 confronts platen 17 as shown in FIG. 4. Paper 
holder 23 is substantially trapezoidal in shape with the lower 
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portion thereof being wider. Detecting plate 29 operates in 
conjunction with a home position detector 30, which will be 
described in greater detail below. Paper holder 23 includes a 
window 23a that allows dot forming elements of recordinq head 

s 25 (e.q., impact wires) to be projected therefrom. Lower end 
23b of paper holder 23 is bent outward so that the top end of 
cut sheet Pl or the continuoua aheet P2 is readily received. 
carriaqe 18 is attached to a timinq belt 27, which is spanned 
between the shaft of a carriage motor 25 and an idler 26. 

10 carriaqe 18 is desiqned so as to be able to shuttle in parallel 
with platen 17 by quide member 24 and a base frame 28, which 
serves as a quide member. 

A switching lever 61, as shown in FIG. 2, is provided 
for switching between a cut sheet mode and a continuous sheet 

is mode. The movement of swi tchinq lever 61 is detected by a 
microswitch (not shown) or the like. In the cut sheet mode, 
sheet feed rollers 33, 34, which will be described in qreatar 
detail below, are in pressure contact with platen 17 so that 
the motive power of sheet forward motor 36 is not transmitted 

za to tractor assembly 21. However, in the continuous sheet mode, 
sheet feed rollers 33, 34 are moved away from platen 17 so that 
the motive power of the sheet forward motor 25 is transmitted 
to tractor assembly 21. A home position detector 30 is 
provided and is in a confrontinq relationship ·with detectinq 

is plate 29, when recording head 22 is aet to a home position. 
The mechanism for feeding cut sheet Pl and continuous 

sheet P2- in printer 10 i& depicted ln FIG. 4 , A sheet detector 
32 is arranqed on the upstreGm side of the sheet feed path. 
Sheet detector 32 is positioned so that a lever 32a thereof 

3.0 projects toward a c:ut sheet Pl or continuous sheet P2 movinq 
path. When lever 32a is driven in a downward direction by the 
top end of cut sheet Pl or continuous sheet P2, sheet detector 
32 outputs a siqnal. 
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Positioned on the downstream aide of sheet detector 32 
alonq the sheet forward path are sheet feed rollers 33, 34. 
Sheet feed rollers 33, 34 forward cut sheet Pl toward recording 
head 12. on the downstream side of sheet feed rollers 33, 34 

s with paper holder 23 interposed therebetween are ribs 20a af 
sheet diacharqe unit cover 20. Ribs 20a are located so as to 
bridge the gap between paper holder 23 and sheet discharge 
rollers 19. While FIG. 4 depicts the condition in which the 
continuous sheet P2 is J:>einq forwarded, sheet feed rollers 33, 

10 34 do not make contact with platen 17. However, sheet feed 
rollers 33, 34 are in pressure contact with platen 17 to 
forward cut sheet Pl. 

When the cut sheet Pl is fed manually through the sheet 
·guide 22 or a cut sheet feeder (not shown), or when continuous 

15 sheet P2 is fed by tractor assembly 21 through printer 10, a 
signal is outputted from sheet detector 32. Platen 17 is then 
driven by this signal. cut sheet Pl is t~en forwarded towards 
recording head 22 by frictional force cauaed between platen 17 
and sheet feed rollers 33, 34, or the continuous sheet P2 is 

20 forwarded towards recordinq head 22 by tractor assembly 21. 
Based on the above arrangement, the top of cut sheet Pl 

or continuous sheet P2 is set to the print start position by 
paper holder 23 attached to carriage 18. This positioning is 
a result of carriaqe lB moving and remaininq at the center of 

2s the sheet as viewed in the sheet width direction. Carriage 18 
stays thereat immediately after a power switch is turned on, or 
when a printed sheet is discharged. Thereafter, cut sheet Pl 
or continuous sheet P2 is directed towards ribs 20a of sheet 
discharge unit cover 20, while alternately repeating the print 

30 operation. The sheet forwardinq operation will be described in 
greater detail below. These operations are usually controlled 
by a controller constructed of a microcomputer or computer, 
generally indicated ae 40 in FIG. 5 . 

. ,.··· 
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Reference is now made to FIG. 5 which depicts a 
receiving buffer 41, which receives print data from a host, and 
sends the data to a print data generato:r 42. Print data 
generator 42 conve:rts print data out of the print data and 

s control command data inputted to the receivinq buffer 41 into 
bit map data. The bit map data then drives the recording head 
22 and o~tputs the converted data to a head drive circuit 43, 

A carriage controller 44 controls a carriaqe motor 
control drive circuit 46. Carriage controller 44 controls the 

io movement of carriaqe 18 to the center, when the power supply is 
turned on and when the recordinq sheet has been discharged. 
carriage controller 44 also controls the movement of carriaqe 
18 toward the center of the recording sheet from the position 
at which the print operation ends until the top end of the 

15 recording sheet is introduced to ribs 20a. Carriage 19 is then 
decelerated to a atop position as it moves towards the center 
of the recordinq sheet. This movement is in part based on data 
from a sheet forward amount detector 45, which will be 
described in greater detail below, Sheet forward amount 

20 detector 45 detects an inteqrated sheet forward amount N from 
a TOF. When a new recording sheet is inserted into the 
printer, TOF is the position at which a first line can be 
printed after being reset. 

A sheet feed controller 47 performs the sheet forward 
25 operation to the print start position and line feed operation. 

A line feed- is defined by an amount M, repreaentinq a single 
line feeding after a single line is printed. Further, sheet 
feed controller 47 performs the sheet forward operation in the 
backward direction. The sheet is driven in a backward 

30 direction to rectify additional slack existinq in a manually 
inserted sheet or the sheet f orwardinq operation for a single 
line for a predetermined zone at a predetermined position and 
at a predetermined timinq as shown in a flowchart which will be 
described greater detail below. Sheet feed controller 47 is 
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operated based on data from a c:arriaqe position detector 49 and 
data from a sheet forward data storaqe member 48, which will 
also be described in greater detail below. Thi& data usually 
indicates that the top end of recordinq sheet Pl or P2 is 

5 guided into ribs 20a of the sheet discharge section. 

10 

15 

The sheet forward data atoraqe member 49 stores a sheet 
forward amount C2, an inte9~ated sheet forward amount Cl, and 
a position C4, as shown in Table l below: 

TABLE 1 

Control Sheet is drawn Centerinq Sheet Start 
Factor backward by the operation is Po&itiori C4 

integrated sheet carried out while (in digits) 
forward amount N integrated sheet 
from TOF while N forward amount N 
is leas than C2 is less than CJ 

Sheet 
Feed C2 CJ C4 
Method 

Manual 
Insert! 250 600 40 
on 

CSF 250 600 40 

Tractor 0 600 35 

20 The sheet forward amount C2 is a standard by which a sheet 
forward operation in the backward direction is performed . 

• Sheet forward amount C2 typically occurs at the time of feeding 
a recording sheet that is susceptible to slack. suc:h a 
:recording sheet is a cut sheet that is either manually inserted 

25 or fed from a cut sheet feeder ("CSF")· The integrated sheet 
forward amount C3 is a standard inteqrated sheet forward amount 
from TOF. At this time, the sheet must be forwarded while 
carriage lB is moving close to the center when the sheet has 
been fed manually, by the csr, or by the tractor assembly. The 

30 position C4 is a standard carriage position for determininq a 
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sheet forward start timing until the integrated sheet forward 
amount from TOP reaches the standard C3. 

Each type of paper has an optimal centerin9 position 
specific thereto so as to prevent jamming as set forth in Table 
2 below; 

TABLE 2 

OND PAPER (l. ... R) I xxt:.f oooof oot:.x:I: 
(R.:.L) i -XX6©0000<P00.6X~ ~ 

SHE!.T ENVELOP! (L .. R) i" i - I 
! x xt:.o;ot:. ! 

(Jl...,L) ! l 

; XXl\OiQOD. I 
4•17okCJ {L-.R) /xt.ioofooot:.t I ::¢2 

4nrq.. Clt-+L) tOOOOfOt:.X I l 
COR'l'ImJOl'JS l0"/70k9 (L ... R) SHDT F·OOOfOOOO;OOflX* :i::t" 

so K:c: CR-.L) &OOOO<b00001006X~ 
411/l-iheet (L-R) I I I 
FAJ19UI. f600Cq)00X I .. (R .. L) I I 

1 

*~ooo~ooox: I 
. i i ! 
3 0 3 s 40 4S 

Table 2 discloses a non-exhaustive list of paper types 
available includinq cut sheets such as bond paper and envelopes 
or continuous sheets, such as a 4"/70 kg type, 10 11 /70 kq type, 

io 4•/J-sheet fanfold type, and the like. Therefore, the 

lii1Jii1i1i1~ii 
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aforemention•d aheet forward a tart carriage poai tion C4 is 
determined for every type of sheet (i.e., whether cut aheet or 
continuous sheet) .bas~d on the optimal centering position data. 

Reference is now made to FIG. 6, which disoloses the 
s printing operation of printer 10. In this first example, a.' 

continuous sheet mode is selected by switching lever 61. When 
the power supply has been turned on at a Step 1, carriage 18 
perfol:'mis th• home seek operation at a Step 2. Thereafter, 
carriage 18 moves to the center of a continuous sheet et a Step 

10 3. 

Therefore, the printer waits for the input of a sheet 
feed signal at Step 7. When the continuous sheet feed 
operation ia started by tractor assembly 21, the top end of the 
continuous sheet is forwarded up to the position ( '1TOF 11

). At 
15 this time carriage 18 is already positioned at the center, 

while the aheet is being guided by paper holder 23 at a Step 8. 
Upon passage of the top end of the continuous sheet 

past sheet detector 32, a signal ls outputted from sheet . 
detector 32. Sheet forward controller 47 performs the sheet 

20 forward operation from this position to a predetermined 
position so that the continuous sheet can reach the position at 
which the first line can be printed. Under this condition, 
sheet forward amount detector 45 resets inte9rated sheet 
forward amount N at a Step 9. When print data is present, 

25 carriaqe 18 is.then moved to the print start position from the 
center of the continuous sheet at a Step 10. The print 
operation is then performed at a Step 11. 

Upon completinq the printing of a slnqle line, sheet 
forward controller 47 sets the sheet forward amount M for a 

so single line required for printing next print data at a Step 12. 
Sheet forward controller then judges the inteqrated sheet 
forwa~d amount N from TOP at a Step 13 to determine if it is a 
·value Qreater than C2. In this example, the continuous sheet 
mode is selected ueinq the tractor assembly, the standard value 
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C2 for rectifying the sheet having slack is set to zero and. 
•haat forward controller 47 will determine if the integrated 
sheet forward amount N from TOP is a value greater than Cl at 
a Step 14. 

Because the inteqrated sheet forward amount N has not 
yet reached the standard value Cl, (i.e., 600 ateps with only 
the first line havlnq been printed at Step 14) , carriaqe 
controller 34 moves carriaqe 18 towards the oen1:er of the 
continuous sheet an amount M at a Step 15 aa shown in FIG. 

10 7 ( l). When carriage 18 reaches the predetermined standard 
position C4, (i.e., 35:1:.&C diqita, where AC is the tolerance) at 
a Step 16, carriage controller 44 decelerates carriage lB and 
sheet forward controller 47 starts the sheet forward operation 
for M steps at a Step 17 as shown in FIG. 7(2). 

15 Since the sheet forward operation for a single line is 
performed while carriage 18 is movinq, contact friction between 
paper holder 23 and the continuous sheet at the initial staqe 
of the sheet forward operation is reduced compared with that of 
paper holder 23 at a rest position. In addition, as shown in 

20 PIG. 7(2), the continuous sheet may be moved to the sheet 
discharge section as shown in FIG. 7(3) smoothly, because the 
zone of the continuous sheet biased by paper holder 23 i& 
inc~eaaed by 4L from the length L of the paper holder 23. In 
addition, because tha sheet forward operation is performed 

25 without waiting !or carriaqe 18 arrive to the center, tha 
throughput of the recording apparatus is improved with respect 
ta at least speed and efficiency. 

Upon the completion of tha sheet forward operation for 
a single line, a sum (N+M), obtained by adding the current 

30 sheet forward amount M to the inteqrated sheet forward amount 
N as the integrated sheet forward amount N, is stored in the 
sheet forward amount detector 45 at a Step 18. If there ls 
print data at Step 10, then the print operation for a next line 
is performed at Step 11. 
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Upon the completion of printing the line, the sheet 
forward amount M for a next line is set at Step 12. Next, the 
total sheet forward. amount N from 'l'OF in the sheet forward 
amount detector 45 is compared with the standard value CJ at 

s Step 14. As set forth above, if the total sheet forward amount 
N from 'rOF does not exceed the standard value Cl, Steps 15 to 
18 will be repeated. 

When the total sheet forward amount N from TOF in the 
sheet forward amount detector 45 exceeds the standard value C3 

10 as the print operation proqresses at Step 14, sheet forward 
controller 47 performs the sheet forward operation for a single 
line irrespective of the position of carriage 18 at a Step 19. 
If print data exists at the time this sheet forward operation 
has ended at Step 10, then the print operation for a next line 

1S will be performed at Step 11. Accordingly, if a sheet presence. 
signal is outputted from sheet detector 32, the above printing 
process is repeated at Step 20. 

On the other hand, if the sheet presence signal from 
eheet detector 32 is stopped at Step 20, the print operation is 

20 performed at a Step 21, and the sheet fo~ward amount M is set 
at a Step 22. Whan at least one line printa~le area remaining 
at the trailing area of the sheet at a Step 23, the sheet 
forward operation for M steps is pe~formed at a Step 24. If 
print data exists at a Step 25, tha print operation ia 

25 perfomed at a Step 21. On the other hand, if the print 
operation for a next line is not possible at Step 23, when the 
sheet forward amount M has been set at Step 22, carriage lB is 
moved to the center at a Step 26 and the sheet discharging 
operation is preformed at Step 27 . 

.so In a second example, cut sheet mode is selected by 

switchinq lever 61, carriage controller 44 moves carriage 19 to 
home position (home seek operation) at Step 2 upon turning on 
the power supply at Step l. Carriage 18 is then moved to the 
center of the cut sheet at Step 3 in a manner similar to that 
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in the continuous sheet mode. When the aut sheet print mode ia 
selected by switch lever 61 at Step 4, the presence of a sheet 
presence signal is checked. If the sheet presence signal is 
outputted at Step 5, then, after the remaininq reco.rdinq sheet 

s is diacharqed at Step 6, the printer waits for the input of a 
aheet feed siqnal at Step 7. If the sheet presence .si;nal is 
not outputted, the printer simply ~alts for the input of a 
sheet feed siqnai without performing any other operation at 
Step 7. 

10 When a cut sheet is inserted manually or by a . CSF under 
this condition, the top end of the cut sheet is forwarded up to 
the first line printin9 position (TOF), while guided by pape~ 
holder 23 of car~iage 19. At this point, carriage 18 has been 
already positioned at the center of the sheet at step B, Sheet 

15 forward amount detector 45 resat& the integrated sheet forward 
amount N under this condition at Step_9. Thereafter, carriaqe 
18 moves to the print start position from the center of the cut 
sheet. If print data exi&ts at Step 10, then the print 
operation is started· at Step 11. 

zo When the print operation for a single line has ended, 
eheet forwa~d controller 47 sets the sheet forward amount M at 
Step 12 and compares the total sheet forward amount N from TOF 
with the standard value C2 at Step 13. At this moment, the 
total sheet forward amount N does not exceed the standard value 

2s C2. Therefore, the cut sheet is drawn backward by the total 
sheet forward amount N from TOF (i.e., 0 steps) by reversely 
driving.sheet forward motor 36 at a Step 28. 

Next, carriage controller 44 moves carriage 18 towards 
the center of sheet at a Step 29. As carriaqe lB reaches the 

30 predetermined position C4 at Step 30, carriage controller 34 
decelerates carriage 18, and sheet forward controller 47 
forwardly drives sheet forward motor 36. Thia deceleration and 
forward motion enables the printer to perform the sheet forward 
operation for (M+N) steps (i.e., drawinq back steps + single 

"':"" . 
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line forward steps) at a Step 31. Accordingly, the slack in 
the cut sheet can be eliminated, which in turn allows a correct 
sheet forward operation to be performed. 

When the sheet forward operation for a single line is 
s completed, the data N in the sheet forward amount detector 45 

is updated at a Step 32. Thereafter, the print operation for 
a second line is performed at Step 10. From the second line 
onward, the operation of drawinq the cut sheet back by the 
total sheet forward amount N from TOF is performod by reversely 

10 driving sheet forward motor 36 at Step 28 until the data N in 
sheet forward amount detector exceeds C2 at Step 13. The total 
•heat forward amount N being N•M steps in this case, or N = N+M 

= 2M steps in the case of a third line, and so on. 
Then, carriage controller 44 moves carriage 18 toward 

15 the center of the cut sheet at Step 29. As the carriage 18 
reaches the predetermined poai tion C4 in Step 3 0, carriage 
controller 44 decelerates carriage 18, and sheet forward 
controller 47 forwardly drives sheet forward motor 36 so that 
the printer performs tJ:le sheet forward operation for (M+N) 

20 steps (i.e. / drawing back steps + sinq le line forward steps) at 

Step 31. 
Based on this printing operation, the contact friction 

between paper holder 23 and the cut sheet at the initial staqe 
of the sheet forward operation is reduced compared with that 

25 with paper holder 23 at a rest position. In addition, the cut 
sheet may be moved to the sheet discharge section as shown in 
PIG. 7(3.) smoothly, because the ~one of the cut sheet biased by 

paper holder 23 is increased by aL from the length L of paper 
holder 23 as shown in FIG. 7(2). 

30 Upon the completion of the sheet forward operation, the 
data N in the sheet forward amount detector 45 is updated to N 
• N+M at a Step 32. Thereafter, the print operation for a next 
line is performed at Step 10. When the data N in the sheet 
forward amount detector exceeds C2 at Step 13, the sheet 
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forward operation only in the forward direction is performed 
without perfor.minq the operation of drawing the cut sheet 
backward. Carriage controller 44 moves carriaqe 18 toward the 
center of the cut sheet until the data N in the sheet forward 
amount detector 45 exceeds the standard value CJ as de•cribed 
above with respect to Step 15. Upon reachinq the standard 
position C4, carriage lB is decelerated. At the same time, 
sheet forward controller 47 forwardly drives the sheet forward 
motor 36. This drivinq enables the printer to perform the cut 

10 sheet forward operation for a single line at Step 17. 
When the data N in the sheet forward amount detector 45 

exceeds the standard value C3 as the print operation progresses 
at Step 14, and if a sheet presence signal is outputted from 
sheet detector 32, the aforementioned process is repeated from 

lS Step 10. On the other hand, when sheet presence signal from 
the sheet detector 32 is stopped at Step 20, the print 
operation is perfoaned at Step 21, and the sheet forward amount 
M is set at Step 22. If the print operation for a next line is 
possible at Step 23, the sheet forward operation for M steps is 

20 performed at Step .24. Thereafter, if print data exiats at Step 
25, the print operation is performed. On the other hand, when 
M steps are set as the sheet forward amount at Step 22, then 
print operaticn for the next line is not possible at Step 23. 
Therefore, carriage lB is moved to the center at Step 26 to 

25 start the sheet discharqe operation at Step 27. When a cut 
sheet for printing a next paqe is inserted, the top end of the 
cut sheet is forwarded to TO!'. Then, the carriage 18 is 
already located at the center position. Therefore, the 
additional time for moving carriage 18 to the center is not 

30 required, which in turn improves the throughput. 
Based on the above arrangement, the invention is 

characteriged as in~ludinq a carriage controller for moving a 
carriage toward the center of a recording sheet and stopping 
the carriage at the center of the recording sheet, while 
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decelerating the carriage bef ora the center of the recording 
sheet. A sheet forward controller starts the aheet forward 
operation for a single line of the recording sheet in sync with 
the deceleration of the carriage. This movement occurs when 

s the recording sheet is forwarded until the recordin; sheet 
reaches the sheet discharge section from a predetermined 
position on a downstream side of the paper holder. '!'ha 
carriage controller is further provided for moving the carriage 
to the center of the recording sheet upon turninq on a power 

10 supply. The carriage controller also moves tha carriage to the 
center of the recordinq sheet, when a print operation on the 
recording sheet has been ended. 

The printer includes a platen that serves as a 
recording sheet insertinq member. The platen is driven to 

is rotate by a motor. The printer also includes a carriaqe, which 
shuttles in parallel with tha platen and includes a recordinq 
head and a paper holder_ attached thereto. A sheet discharge 
section is positioned in the printer and is arranged on a 
downstream side of the carriage for guiding the recording sheet 

20 to a sheet diacharqe outlet. 
Since the carriage has already been centered upon input 

of a sheet feed signal, the recording sheet can be fed 
immediately thereafter. Until the top end of the recordinq 
sheet enters into the sheet disc:harqe section, the sheet 

2S forward operation for printinq is performed while the paper 
holder is moving toward the center of the recording sheet. 
Therafo~e, the recording sheet can enter into the sheet 
discharge guide member reliably with a wide top end zone of the 
recording sheet biased by the paper holder. 

30 Accordingly, the eheet fo~ward operation for printing 
is performed while the paper holder is moving toward the center 
of the recording sheet until the top end of the recording sheet 
enters into the sheet discharge section. This simultaneous 
movement allows the recordinq sheet to be reliably introduced 
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into the sheet diacharge section with a wider top end %one of 
the recording sheet biased by the paper holder. '?heref ora, the 
time required for inserting a next recording sheet can be saved 
and improved throughput can be obtained, because the carriaqa 

s has already been located at the center of the recording sheet 
upon the end of the print ope~ation. In addition, it is not 
necaasary to wait for the carriage to move to the center, 
because the carriage has already been moved to the center of 
the recording sheet upon turning on the power supply. This 

10 allows the recordinq sheet inser~inq operation to be started 
upon giving an insertion command and therefore contributes to 
shortening the recording sheet insertion time. 

It will thus be seen that the objects set forth above, 
amonq those made apparent from the preceding description, are 

15 efficiently attained and, since certain chanqes may be made in 
carrying out tha above method and in the constructions set 
forth without departing from the spirit and scope of the 
invention, it is intended that all matter contained in the 
above description and shown in the accompanyinq drawings shall 

20 be interpreted as illustrative and not in a limiting sense. 
It la also to be understood that the followinq 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 invention which, as a matter of language, might be 

2S said to fall therebetween • 

• 19 .. 

THIS SHEET HAS BEEN 
Rt:PU\CEO 



111111111111111111111111111111 
* c L "Wi!* 

:''r 
CLAIM& 

WHAT IS CLADIED IS1 

l A serial printer for printinq on a recording 
2 medium including a platen, a carriage and a recording medium 
3 discharge section, the platen serving as a recording medium 
4 inserting member and being rotated by a motor, the carriage 
s shuttling in parallel with the platen and having a recordinq 
5 head and a paper holder attached thereto, and the sheet 
7 diacharqe section arranged on a downstream side of the carriage 
a for guidinq the recording medium to a sheet discharge outlet, 
9 compriainq a carriage controller for moving the carriage 

10 toward the center of the recording medium and stopping the 
11 carriage proximate the canter of the recording medium, while 
lZ decelerating the carriage bef cre the center of the recording 
13 medium when the recording .medium is :forwarded for printing 
14 until the recording medium reaches the recording madilll1\ 
15 discharq.- section from a predetermined position on a downstream 
15 side of the paper holder, and a forward controller for starting 
17 a recording medium forward operation for a single line of the 
18 recordinq medium in sync with the deceleration of the carriaqe. 

l 2. 'l'he serial printer of claim 1, wherein said 
2 carriage controller moves the carriaqe towards the center of 
3 the recordinq medium upon turning on said printer. 

1 .3. The &erial printer of claim 1, wherein said 
2 carriage controller moves the carriage proximate the center of 
3 the recording medium when a print operation on the recording 
4 medium has ended. 

1 4. The serial printer of claim 2, wherein the 
z carriaqe controller moves the carriage proximate the center of 
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3 the recordinq medium when a print operation on the recordinq 
4 medium has ended. 

l 5. A serial printer for printing on a recordinq 
z meditll1\ comprising a platen, a carriaqe and a recording medium 
3 diacharqe section, . the platen serving as a recording medium 
4 inaertinq member and being rotated by a motor, the carriaqe 
s shuttling in parallel with the platen and having a recording 
e head and a paper holder attached thereto, and the sheet 
7 discharge section arranged on a downstream side of the carriage 
8 for guiding the recording medium to a sheet discharge outlet 
g and a carriage controller for moving the carriaqe proximate the 

10 center of the recordinq medium upon turning on said prin~er. 

l 6. A serial printer for printi_ng on a recording 
z medium comprising a platen, a carriage and a recording medium 
3 discharge section, the platen serving as a recording medium 
4 inserting member and beinq rotated by a motor, the carriage 
5 ehuttlinq in parallel with the platen and having a recording 
5 head and a paper holder attached thereto, and the sheet 
7 discharge section arranged on a downstream side of the car·riaqe 
a for guiding the recording medium to a sheet ·discharge outlet, 
9 and a carriaqe controller for moving the carriage proximate the 

10 center of the recording medium when a print operation on the 
11 recordinq medium has ended. 

1 .7 • A method for controlling the printinq of a 
2 portion of a recordinq medium, while insertinq the recordinq 
3 medium into a printer, the printer includinq a plat.en, a 
4 carriage and a printinq medium discharge section, the platen 
' serving as a recording medium inse.rtin9 member and being 
e rotated by a motor, the carriage shuttling in parallel with the 
7 platen and having a recording head and a paper holder attached 
8 thereto, and the sheet discharqe section arranged on a 

- 21 .. 

·~;···------· .. -=· :;:::· ===:;., 
THiS Sl-ii:ET HAS BEEN 

REPLACED 



----------

' \11\11\ \\\I\\ Ill\\ '"" l\ \II\ * C L M S * 

g downstream aide of tha carriage for 9uidin9 the recording 
10 medium to a sheet discharqe outlet, the method compri•ing tha 
11 steps of: 
12 movinq the carriage toward the center of the 
13 recording medium and stopping the carriage proximate the center 
14 of the recording medium; 
is decelerating the carriage before the center of 
16 the recording medium, when the recording medium is forwarded 
17 for printing until the recording sheet raachea the sheet 
ia discharge section from a predetermined position on a downstream 
19 side of the paper holder; and 
20 starting a reco.rding medium forward operation for 
21 a ainqle line of the recording medium in sync: with the 
22 deceleration of the carriage. 

1 s. The method of claim 7, further including the step 
2 of moving the carriage towards the canter of the recording 
3 medium upon turninq on said printer. 

l 9. The method of claim 7, further including the step 
z of movinq the carriage towards the center of the recordinq 
s medium when a print operation on the recording medium has 
4 ended. 

1 10. The method of claim a, further including the step 
2 of moving the carriage to the center of the recording medium 
3 when a print operation on the recording medium has ended. 

1 11. A method for centering a carriage in a printer, 
2 the printer lncludinq a platen, a carriage and a printing 
3 medium discharge section, the platen serving as a recording 
4 medium insertinq member and being rotated by a motor, the 
~ carriaqe &huttlinq in parallel with the platen and having a 
l!I recording head and a paper holder attached thereto, and the 
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sheet discharge section arranged on a downstream aide of the 
carriage for guiding the recordinq medium to a sheet dischar9e 
outlet, the method comprisinq the step of: 

movin; the carriage towards the center of the 
recording medium upon turninq on said printer. 

12. A method for centering a carriage in a printer, 
the printer including a platen, a carriaqe and a printing 
medium discharge section, the platen servinq as a record~ng 

medium inserting member and bein9 rotated by a motor, the 
carriage shuttlin9 in parallel with the platen and having a 
recording head and a paper holder attached thereto, and the 
eheet discharge section arranged on a downstream side of the 
carriage for CJUidinq the recording medium to a sheet discharqe 
outlet, the method comprising the step of: 

moving the carriage proximate the center of the 
recordinq medium when a print operation on the recording medium 
has ended. 
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