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SERIAL PRINTER
BACKGROUND OF THE INVENTION

The present invention ralates to a serial printer for
printing and, in particular, to a serial printer which pfints
the first line of a recording sheet.

When printing on a recording sheet in a serial printer,
not only must the recording sheet be inserted along the platen,
but the print operation must also be done from the top end of
the racording sheet. More specifically, a serial printer has
a sheet discharge section on the downstream side of 2 position
of a sheet forward path therecf, the position confronting both
the recording head and the platen. The sheet discharge section
has sheet discharge ribs and sheet discharge rollers. The
sheet discharge section not only assists the recording ghaaet to
be maintained in a predeterminad position with respect to the
platen for printing, irrespective of the rigidity of the
recording sheet, but alsoc discharges the printed recording
sheet.

However, in a portion of the shest forward path, where
the top end of tha recorxding sheet reaches the sheet discharge
section, the recording sheet projects toward the recording head
due to the rigidity thersof. as the sgheet continues to move
forward while so projected, the top end of the racording sheet
1ifts up and abuts against the sheet discharge section. The
projection of the recording sheet causes a paper jam in the
printer. To overcome this problem, various recording sheet
insertion techniques have been proposed.

For example, as disclosed in Unexamined Japancse Patent
Publication No. Sho. 56-144383, the carriage is brought to the
center of the platen and the recording sheet is fed upon
operation of a sheet insertion key. In addition, the paper
bail is opened.  Based on this arrangement, the following
operation occurs: (1) the centering of carriage is ended
before the recording sheet reaches the paper bail, (2) the
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paper bail is closed to the original position when the
recoxding sheet is inserted between the paper bail and the
platen, and {3) the recording sheet feed operation is stopped,
The carriage is thereafter reset to the home position to start
printing. '

Based on this operation, the center of the recording
sheet can be guided by the carriage, which to some extent
prevents Jjamming of sheets. However, one problem with this
arrangement is that after the sheet insertion key is operated,
the carrxiage is moved to the center in order to move the
recoxding sheet guide pogition. This operation takes additional
time and affects the timing and reliability of the sheet
insertion key oparation. There are other problems. Pirst, the
printer becomes costly hecause the paper bail and the mechanism
for opening and closing the paper bail are required. Second,
the top margin must be set to a large value, because a
recording sheet zone between the paper bail and the recording
head cannot be printed. Third, a high performance control .
means and a large capacity power supply are required because
the opaerations of centering the carriage, feeding the recording
sheet, opening and closing the paper bajil, and a like operation
are performed simultanecusly. In addition, a high performance
controller and a large capacity power supply are reguired.
Such factors alsc elavate the cost of manufacture.

To overcome the above-noted problems, a number of
printers' have been proposed. For example, as disclosed in
Unexamihed Japanese Patent Publication No. Sho, 58-63486, the
carriage is moved to the center of the recording sheet upon
reception of a set of instructions; the recording sheet is
forwarded to the print start position; and the carriage is
returned to the original 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 is arranged to move the carriage to the
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center of the recording sheet so that the carriage can guide
the recording sheet while forwarding the recording wheet to the
print start position upon operation of the sheet insertion
button. Then, the operation of inserting the recording shast
has ended. After that, the operation of printing a single line
is performed by moving the carriage along the recording sheet.
when a single line printing is accomplished, the carriage is
moved again to the center of the recording sheet. Then, a line
feed operation is carried out. These steps of the printing,
the carriage centering and line feeding are repeated until the
top end of the recording sheet reachss the paper guide.

In Unexamined Japanese Patent Publication No. Sho. 61-
263780, the recording sheet is forwarded by performing the line
feed operation with the recording head moved to the center of
the recording sheet from the print end position until several
lines in the top margin of the recording sheet reach the guide
aection.

Based on the above printers, the cost of manufacturing
may be reduced to such a degree as to permit, for example, a
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 printing 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
recording head which is guided by the carriage is limited to
the size of the carriage, the recording sheet is likely to be
jammed.-

Accordingly, it is desired to provide a printer which
is capable of reliably introducing the top end of a recording
sheet to the printer by increasing the guide zone in the center
of the recording'sheet, while improving the total print speed
from sheet insertion to print end.
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SUMMARY OF THE INVENTION

Generally speaking, in accordance with the invention,
a serial printer for printing on a recording medium including
a platen, a carriage and a recording medium discharge section,
is provided. The platen serves as a recording medium insert

member and is rotated by a motor. The carriage shuttles in

parallel with the platen and includes a recording head and a
paper holder attached thereto. The sheet discharge section is
arranged on a downstream side of the carriage and is provided
for guiding 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
stopping the carriage at the center of the recording medium,
while decelerating the carriage before the center of the
recording medium, when the rscording medium is forwarded for
printing until the recording medium reaches a sheet discharge
section from a predetermined position on the downstream side of
the paper holder. A forward controller is provided for
starting a recording medium forwaxd operation for a single line
of the recording medium in sync with the deceleration of the
carriage. The carriage controller further moves the carriage
to the center of the recording medium upon turning on the power
supply. The carriage controller also moves the carriage to the
center of the recording medium when a print operation on the
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 throughput.

Yet another object of the invention is to provide a
serial printer which shortens the recording sheet insertion
time.
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Still other objects and advantages of the invention
will in part be obvious and will in part be apparent from the
specification.

The invention accoxdingly comprises the several steps
and the relation of ons or more of such steps with respect to
sach 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
invention will be indicated in the claims.

BRIEF SCRIPTION QF T DRAWINGS

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

FIG. 1 is a perspective view of a sarial 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; .

FIG, 3 is a perspective view a carriage of the serial
printer;

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

FIG. 5 is a block diagram of a printer control device
constructed in accordance with the invention;

FIG, 6 is a flow chart of the processing of a CPU in
accordance with the control device of the invention; and

FIGS. 7 (1), 7{(2), and 7(3) are diagrams illustrating
the oporation of the serial printer in acc¢ordance with the
invention.
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DETAILED DESC N_OF THE PREF MBODIMENTS

Reference is first made to FIG. 1 which illustrates a
serial printer, generally indicated at 10, and constructed in
accordance with the invention. Printer 10 includes an upper
surface case 13 and a sheet guide 12. Sheet guide 12 guides 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 discharge outlet 16.

FIG. 2 depicts the internal construction of printer 10
with sheet guide 12 and cover 15 removed therefrom. A sheet
discharge unit cover 20 is provided and is opened by turﬁihg
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
sheet forward motor 36. Carriage 18 shuttles back and forth in
the directions of arrow A, while being guided by a guide member
24. Guide member 24 is arranged in parallel with platen 17.
Sheet discharge rollers 19 are located both along a sheat
forward path and on the downstream side of carriage 18 and are
also parallel with platen 17. Sheet discharge unit cover 20 is
interposed between carriage 18 and discharge rollers 19 along
the sheet forward path.

With reference alsc to FIG. 4, on one side of sheet
discharge unit cover 20, which confronts platen 17, are a
plurality of ribs 20a. Ribs 20a guide cut sheet Pl or a
continuous sheet P2 from a recording head 22 to sheet discharge
rollers -19. Ribs 20a form a sheet discharge section together
with sheet discharge rollers 19, On the upstream side of
platen 17 along the sheet forward path is a tractor assembly 21
that drives continuous sheet P2 through printer 10,

Carriage 18 not only carries recording head 22, but
also includes a paper holder 23 and a detecting 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 elesments of recording head
25 (e.g., impact wires) to be projected therefrom. Lower end
23b of paper holder 23 is bent cutward sc that the top end of
cut sheet Pl or the continuous sheet P2 is readily received.
Carriage 18 is attached to a timing belt 27, which is spanned
betwean the shaft of a carriage motor 25 and an idler 26.
Carriage 18 is designed so as to be able to shuttle in parallel
with platen 17 by guide member 24 and a base frame 28, which
serves as & guide member. '

A switching lever 61, as shown in FIG. 2, is provided
for switching between a cut sheet mode and a continuous sheet
mode. The movement of switching lever 61 is detected by a
microswitch (not shown) or the like. 1In the cut sheet mode,
shaet feed rollers 33, 34, which will be described in greater
detail below, are in pressure contact with platen 17 so that
the motive power of sheet forward motor 36 is not transmitted
to tractor assembly 21. Howsver, in the continuous sheet mode,
sheet feed rollexrs 33, 34 are moved away from platen 17 so that
the motive power of the sheet forward motor 25 is transmitted
to tractor assambly 21. A home position detector 30 is
provided and is in a confronting relationship with detecting
plate 29, when recording head 22 is set to a home position.

The mechanism for feeding cut sheet Pl and continuous
sheet P2 in printer 10 is depicted in FIG. 4. A sheet detector
32 is arranged on the upstream side of the sheet feed path,
Sheet detector 32 is positioned so that a lever 32a thereotf
projects toward a cut sheet Pl or continuous sheet P2 moving
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 signal.

This Sheet Has Been Re

[ IIIIIH

i

"SHEET HAS BEEN

S
TS S REPLAGED




10

15

20

25

30

Pogitioned on the dbﬁnstraam side of sheet datector 32

along the sheet forward path are sheet feed rollers 33, 34.

Sheet feed rollers 33, 34 forward cut sheet P1 toward recording
head 12. On the downstream side of sheet feed rollers 33, 34
with paper holder 23 interposed therebetween are ribs 20a of
sheet discharge 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 being forwarded, sheet feed rollers 33,
34 do not make contact with platen 17. However, shest feed
rollera 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

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 then forwarded towards
recording head 22 by frictional force caused between platen 17
and sheet feed rollers 33, 34, or the continuous sheet P2 is
forwarded towards recording head 22 by tractor assembly 21,

Based on the above arrangement, the top of cut sheet P1
or continuous sheet P2 is set to the print start position by
paper holder 23 attached to carriage 18. This positioning i=s
a result of carriage 18 moving and remaining at the center of
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
operation. The sheet forwarding operation will be described in
greater detail below. These operations are usually controlled
by a controller constructed of a microcomputer or computer,
generally indicated as 40 in FIG. 5.

Ty
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Reference is now made to FIG. 5 which depicts a
receliving buffer 41, which receives print data from a host, and
sende the data to a print data generator 42, Print data
generator 42 convexts print data out of the print data and
control command data inputted to the receiving buffer 41 into
bit map data. The bit map data then drives the recording head
22 and outputs the converted data to a head drive circuit 43,

A carriage controller 44 controls a carriage motor

.control drive circuit 46. Carriage controller 44 controls the

movement of carriage 18 to the center, when the power supply is
turned on and when the recording sheet has been discharged.
Carriage controller 44 also controls the movement of carriage
18 toward the center of the recording sheet from the position
at which the print operation ends until the top end of the
recording sheet is introduced to ribs 20a. Carriage 18 is then
decelerated to a stop position as it movas towards the center
of the recording shest. 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
detector 45 detects an integrated 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 shaet forward
operation to the print start position and line feed operation.
A line feed is defined by an amount M, representing a single
line feeding after a single line is printed. Further, shest
feed controller 47 performs the sheet forward operation in the
backward direction. The sheet is driven Jin a backward
direction te rectify additional slack existing in a manually
inserted sheet or the sheet forwarding operation for a single
line for a predetermined zone at a predetermined position and
at a predetermined timing 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 carriage position detector 49 and
data from a sheet forward data storage member 48, which will
also be described in greater detail below. This data usually
indicates that the top end of recording sheet Pl or P2 is
guided into ribs 20a of the sheet discharge section.

The sheet forward data storage member 48 stores a sheet
forward amount C2, an integrated sheet forward amount C3, and
a position C4, as shown in Table 1 balow:

TABLE 1

Control | Sheet is drawn Centering Sheet Start
Factor | backward by the operation is Position C¢4

integrated sheet carried out while (in digits)

forward amount N integrated sheet

from TOF while N forward amount N

is less than C2 is less than C3

ORI

Sheet
Feed c2 c3 C4
Method
Manual ' _
Ingsexti 250 600 . 40
on _ :
CSF 250 600 40
Tractor 0 600 35 ”
M S e———

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. Such a
racording sheet is a cut sheet that is either manually inserted
or fed from a cut sheat 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 whila
carriage 18 is moving close to the center when the sheet has
been fed manually, by the CSF, or by the tractor assembly. The
position C4 is a standard carriage position for determining a

- 10 -
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sheet forward start timing until! the integrated sheet forward
amount from TOF reaches the standard C3.

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

TABLE 2

(fm PAPER  (LwR) XXAQOQOQOOQ OOAX)&
. Ry -xx,f_\.ocooooooamlx
SHEET ENVELOPE ) LR) XXAO QRA

N (R~L) ; XAXAQDOQA

{
4"/70kg {L-R) ),
e S XAOQOQOOOAX

e ) A000oGoAX
= R >i<Aoooooooooooa .
it (R-'_U AOOVOQPOVVOYOOAX)
fgatiet 0-R) x;moooooox
N o= Rew X¥AOOOPCOOX |

» g
Ll

LAY

10 35 40 45

CENTERING pOSITION (d =?i+s)

Table 2 discloses a non-exhaustive 1list of paper types
available including cut sheets such as bond paper and envelopes
or continuous sheets, such as a 4"/70 kg type, 10"/70 kg type,

4*/3-sheet fanfold type, and the like. Therefore, the
This Sheet Has Been Rep lace - 11 -
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aforementioned sheet forward start carriage position C4 ig
determined for every type of sheat (.e., whether cut sheet or
continuous sheet) based on the optimal centering position data.

Reference is now made to FIG. 6, which discloses the
printing cperation of printer 10. 1In this first example, a
continuous sheet mode is selected by switching lever 61. When
the power aupply has been turned on at a Step 1, carriage 18§
performs the home seck operation at a Step 2. Thereafter,
carriage 18 moves to the center of a continuous sheet at a Step
3.

Therefore, the printer waits for the input of a sheet
feed signal at Step 7. When the continuous sheet feed
operation is started by tractor assembly 21, the top end of the
continuous sheet is forwarded up to the position {"TOF"). At
this time carriage 18 is already positioned at the center,
while the sheet is being guided by paper holder 23 at a Step 8.

Upon passage of the tdp end of the continuous sheet
past sheet detector 32, a signal is outputted from sheet
detector 32. sSheet forward controller 47 performs the sheet
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 integrated sheet
forward amount N at a Step 9. When print data is present,
carriage 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 completing the printing of a single line, sheet
forward controller 47 sets the sheet forward amount M for a
single line required for printing next print data at a Step 12,
Sheet forward controller then judges the integrated sheet
forward amount N from TOF at a Step 13 to determine if it is a

value greater than C2. 1In this example, the continuous sheet

mode s selected using the tractor assembly, the standard value
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C2 for rectifying the sheet having slack is set to zero and.
sheet forward controller 47 will determine if the integrated
sheet forward amount N from TOF is a value greater than C3 at
a Step 14.

Because the integrated sheet forward amount N has not
yet reached the standard value C3, (i.e., GO0 steps with only
the first line having been printed at Step 14), carriage
controller 34 moves carriage 18 towards the center of the
continuous sheet an amount M at a Step 15 as shown in FIG.
7{1). When carriage 18 reaches the predetermined standard
position C4, (i.e., 35iaC digits, where AC is the tolerance) at
a Step 16, carriage controller 44 decelerates carriage 18 and
sheet forward controller 47 starts the sheet forward operation
for M steps at a Step 17 as shown in FIG. 7(2).

Since the sheet forward operation for a single line is
performed while carriage 18 is moving, contact friction between
paper holder 23 and the continuous sheet at the initial stage
of the sheat forward operation is reduced compared with that of
paper holder 23 at a rest position. 1In addition, as shown in
FIG. 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 is
increased by aL from the length L of the paper holder 23. 1In
addition, because the sheet forward operation is performed
without waiting for carriage 18 arrive to the center, the
throughput of the recording apparatus is improved with respect
to at least speed and efficisncy.

Upon the completion of the sheet forward operation for
a single line, a sum (N+M), obtained by adding the current
sheet foxrward amount M to the integrated sheet forward amount
N as the integrated sheet forward amcunt N, is stored in the
sheet forward amount detector 45 at a Step 18. If there is
print data at Step 10, then the print operation for a next line
is performed at Step 11.

This Sheet Has Been Replaced - 13 -
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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 TOF in the sheet forward
amount detector 45 is compared with the standard value C3 at
Step 14. As set forth above, 1f the total sheet forward amount
N from TOF does not exceed the standard value C3, 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
as the print operation progresses 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
will be parformed 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
sheet detector 32 is stopped at Step 20, the print operation is
performed at a Step 21, and the sheet forward amount M is set
at a Step 22. When at least one line printable area remaining
at the trailing area of the sheet at a Step 23, the sheet
forward operation for M steps is perxformed at a Stap 24. 1f
print data exists at a Step 25, the print operation is
performed 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 18 is
moved to the center at a Step 26 and the sheet discharging
operation is preformed at Step 27.

In a sacond example, cut sheet mode 1is selacted by
switching lever 61, carriage controller 44 moves carriage 18 to
home position (home seek operation) at Step 2 upon turning on
the power supply at Step 1. 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 made. When the cut sheet print mode is
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 remaining recording sheat
is discharged at Step 6, the printer waits for the input of a
sheet feed signal at Step 7. If the sheet presence signal is
not outputted, the printer simply waits for the input of a
sheet feed signal without performing any other operation at
Step 7.

When a cut sheet is ineerted manually or by a CSF under
this condition, the top end of the cut sheet is forwarded up to
the first line printing position (TOF), while guided by paper
holder 23 of carriage 18. At this point, carriage 18 has been
alroady positioned at the center of the sheet at Step 8. Sheet
forward amount detector 45 resets the integrated sheet forward
amount N under this condition at Step 8. Thereafter, carriage
18 moves to the print start position from the center of the cut
sheet.. If print data exists at Step 10, then the print
operation is started. at Step ll.

wWhen the print operation for a single line has ended,
sheet forward 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
C2. Therefore, the cut sheet is drawn backward by the total
sheet forward amount N from TOF (i.e., O 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 carriage 18 reaches the
predetermined position C4 at Step 30, carriage controller 3¢
decelarates carriage 18, and sheet forward controller 47
forwardly drives sheet forward motor 36§. This deceleration and
forward motion enables the printer to perform the sheet forward
operation for (M+N) steps (i.e., drawing back steps + single

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

When the sheet forward operation for a single line is
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 drawing the cut sheet back by the
total sheet forward amount N from TOF is performed by reversely
driving sheet forward motor 36 at Step 28 until the data N in
sheet forward amount detector exceeds C2 at Step 13. The total
sheet forward amount N being N=M steps in this case, or N = N+M
= 2M ateps in the case of a third line, and =o on.

Then, carriage controller 44 moves carriage 18 toward
the center of the cut sheet at Step 29. As the carriage 18
reaches the predetermined position C4 in Step 30, carriage
controller 44 decelerates carriage 18, and sheet forward
controllexr 47 forwardly drives sheet forward motor 36 so that
the printer performas the sheet forward operation for (M+N)
steps (i.e., drawing back steps + single line forward steps) at
Stap 31.

Based on this printing operation, the contact friction
between paper holder 23 and the cut sheet at the initial stage
of the sheet forward operation is reduced compared with that
with paper holder 23 at a rest position. In addition, the cut
sheet may be moved to the sheet discharge section as shown in
FIG. 7(3) smoothly, because the zone of the cut sheet biased by
paper holder 23 is increased by oL from the length L of paper
holder 23 as shown in FIG. 7(2).

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. Wwhen the data N in the sheet
forward amount detector exceeds C2 at Step 13, the sheet

- 16 -
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forward operation only in the forward direction is performed
without performing the operation of drawing the cut sheet
backward. Carriage controller 44 moves carriage 18 toward the
center of the cut sheet until the data N in the sheet forward
5 amount detector 45 exceeds the standard value C3 as described
above with respect to Step 15. Upon reaching the standard
position C4, carriage 18 is decelerated. At the same time,
sheet forward controller 47 forwardly drives the sheet forward
motor 36. This driving 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 shest presence signal is outputted from
sheet detector 32, the aforementioned process is repeated from

15 Step 10. On the other hand, when sheet presence signal from
the sheet detactor 32 is stopped at Step 20, the print
operation is performed 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 exists 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 operation for the next line is not possible at Step 23.
Therefore, carriage 18 is moved to the center at Step 26 to

25 start the sheet discharge operation at Step 27. When a cut
sheet for printing a next page is inserted, the top end of the
cut shest is forwarded to TOF. 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 inventjion is
characterized as including 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 before the center of the recording
sheet. A sheet forward controller starts the sheet forward
operation for a single line of the recording sheet in sync with
the deceleration of the carriage. This movement occurs when
the recording sheet is forwarded until the recording sheet
reaches the sheet discharge section from a predetermined
position on a downstream side of the paper holderx. The
carriage controller is further provided for moving the carriage
to the center of the recording sheet upon turning on a power
supply. The carriage controller also moves tha carriage to the
center of the recording sheet, when a print operation on the
recording sheet has heen ended. .

The printer includes a platen that serves as a
recording sheet inserting member. The platen is driven to
rotate by a motor. The printer also includes a carriagse, which
shuttles in parallel with tha platen and includes a recording
head and a paper holder attached thsreto. A sheet discharge
section is positioned in the printer and is arranged on a
downstream side of the carziage for guiding the recording sheet
toc a sheet discharge ocutlet.

Sincae the carriage has already been centered upen input
of a sheat feed signal, the recording sheet can be fed
immediately thereafter, Until the top end of the recording
sheet enters into the sheet discharge section, the sheet
forward operation for printing is performed while the paper
holder is moving toward the center of the recording sheet.
Therefore, 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.

Accordingly, the sheet forward 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
wovement allows the recording sheet to be reliably introduced
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into the sheet discharge section with a wider top end zone of
the recording sheet biased by the paper holder. Therefora, the
time required for inserting a next recording sheet can be saved
and improved throughput can be obtained, because the carriage
has already been located at the center of the recording shest
upon the end of the print operation. 1In addition, it is not
necessary 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
allows the recording sheet inserting 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 objecta set forth above,
among those made apparent from the preceding description, are
efficiently attained and, since certain changes may be made in
carrying out the 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 accompanying drawings shall
be interpreted as fillustrative and not in a limiting sense.

It is also to be understood that the following claims
are intended to cover all of the generic and specific features
of the invention herein describaed and all statements of the
scope of the invention which, as a matter of language, might be
said to fall therebetween.
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CLAIMG
WHAT IS CLAIMED IS:

1. A serial printer for printing on a recording
medium including a platen, a carriage and a recording medium
discharge section, the platen serving as a recording medium
inserting member and being rotated by a motor, the carriage
shuttling in parallel with the platen and having a recording
head and a paper holder attached thereto, and the sheet
discharge section arranged on a downstream side of the carriage
for guiding the recording medium to a sheet discharge outlet,
comprising a carriage controller for moving the carriage
toward the center of the recording medium and stopping the
carriage proximate the center of the recording medium, while
decelerating the carriage before the center of the recording
medium when the recording medium is forwarded for printing
until the recording medium reaches the recording medium
discharge section from a predetermined position on a downstream
side of the paper holder, and a forward controller for starting
a recording medium forward operation for a single line of the
recording medium in sync with the deceleration of the carriage.

2. The serial printer of claim 1, wherein said
carriage controller moves the carriage towards the center of
the recording medium upon turning on said printer.

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

4. The serial printer of c¢laim 2, wherein the
carriage controller moves the carriage proximate the center of
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the recording medium when a pr.i.nt operation on the recording
medium has ended,

S. A serial printer for printing on a racording
medium comprising a platen, a carriage and a recording medium
dischaxge section, the platen serving as a recording medium
inserting member and being rotated by a motor, the carriage
shuttling in parallel with the platen and having a recoxding
head and a paper holder attached thereto, and the shaet
discharge section arranged on a downstream side of the carriage
for guiding the recording medium to a sheet discharge outlet
and a carriage contzoller for moving the carriage proximate the
center of the recording medium upon turning on said printer.

6. A serial printer for printing on a recording
medium comprising a platen, a carriage and a recording medium
discharge section, the platen serving as a racording medium
inserting member and being rotated by a motor, the carriage
shuttling in parallel with the platen and having a recording
head and a paper holder attached thereto, and the sheet
discharge section arranged on a downstream side of the carriage
for guiding the recording medium to a sheet discharge outlet,
and a carriage controller for moving the carriage proximate the
center of the recording medium when a print operation on the
recording medium has ended.

7. A method for controlling the printing of a
portion of a recording medium, while inserting the recording
medium into a printer, the printer including a platen, a
carrjage and a printing medium discharge section, the platen
serving as a recording medium inserting member and being
rotated by a motor, the carriage shuttling in parallel with the
platen and having a recording head and a paper holder attached
thereto, and the sheet discharge section arranged on a
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downstream side of the carriage for guiding the recording
medium to a sheet discharge outlet, the method comprising the
steps of: _

moving the carriage toward the center of the
recording medium and stopping the carriage proximate the center
of the recoxrding medium;

decelerating the carriage before the center of
the recording medium, when the recording medium is forwarded
for printing until the recording sheet xreaches tha shast
discharge section from a predetermined position on a downstream
side of the paper holder; and

starting a recoxding medium forward operation for
a single line of the recording medium in sync with the
deceleration of the carriage.

8. The method of claim 7, further including the step
of moving the carriage towards the center of the recording
medium upon turning on said printer.

9. The method of claim 7, further including the step
of moving the carriage towards the center of the recording
medium when a print operation on the recording medium has
ended.

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

11. A method for centering a carriage in a printer,
the printer including a platen, a carriage and a printing
medium discharge section, the platen gserving as a recording
medium inserting member and being rotated by a motor, the
carriage shuttling in parallel with the platen and having a
recording head and a paper holder attached thereto, and the
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sheet discharge section arranged on a downstream side of the
carriage for guiding the recording medium to a sheet discharge
outlet, the method comprising the step of:

moving the carriage towards the center of the
recording medium upon turning on said printer.

12. A method for centering a carriage in a printer,
the printexr including a platen, a carriage and a printing
medium discharge section, the platen serving as a recording
medium inserting member and being rotated by a motor, the
carriage shuttling in parallel with the platen and having a
recording head and a paper holder attached thereto, and the
sheet discharge section arranged on a downstream side of the
carriage for gquiding the recording medium to a sheet discharge
outlat, the method comprising the step of:

moving the carriage proximate the center of the
recording medium when a print operation on the recording medium
has endad. )
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