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'SERI AL PRI NTER .;_' BACKGROUND OF THE | NVENTI ON - The

present i hvention relates to a serial printer for printing and, in.
particﬂlar to a serial printer which prints the first |ine . of a.recording
sheet . “When printing.on a recording sheet in a serial printer, not

only must the recordi ng sheet be inserted al ong the platen,

but the print

operation nust also be done fromthe top end of the recordlng sheet. Mre .

specifically, a serial prlnter has
SERIAL PRINTER
BACKGROUND OF THE INVENTION

The present invention ralates to a serial printe; for
printing and, in particular, to a serial printer which prints

the first line of a recording sheet.

5 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

10 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 sheet to
be maintained in a predeterminad position with respect to the

15 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 recording sheet reaches the sheet discharge

20 section, the recording sheet projects toward the recording head
due to the rigidity thersof. As the sheet 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

25 printer. To overcome this problem, various recording sheet

insertion techniques have been proposed.

For example, as disclosed in Unexamined Japancse Patent

Publication No. Sho. 56-144983, the carriage is brought to the
center of the platen and the recording sheet is fed upon

30 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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a sheet discharge section on the downstream side of a position of a sheet
forward, path thereof, the position confronting both the recordi ng head and
the platen. The sheet discharge section has sheet discharge ribs and sheet
di scharge rollers. The sheet discharge section not only assists the
recordi ng sheet to be maintained in a predeterm ned position with respect
to the platen for printing, irrespective of the rigidity of the recording
sheet, but al so discharges the printed recordi ng sheet. However, in
a portion of the sheet forward path, where the top end of the recording
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overcone this probl em “various recordi ng sheet 1 nsertion technique ave

been profosedPrinting.
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,
10 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
15 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
20 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.
25 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
30 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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For exanpl e, as disclosed in Unexam ned Japanese Patent Publication No.
Sho. 56-144983, 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 arrangenent,. the

foll owi ng operation occurs: - (1) the centering of carriage is ended before
the recordi ng sheet reaches the paper bail, (2) the

2

center of the recording sheet so that tha 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
5 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,
10 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
15 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
20 paper bail. However, bascause 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
25 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
30 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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paper bali

Is closed to the original position when the recordi ng sheet

is.

i nserted between the paper bail and the platen, and (3) the recordi ng sheet

feed operation is stopped. The carriage is thereafter

posttion to start printing. = - Based on this operation, the center

the recording sheet can be gui ded by the carriage, which to some extent
prevents jamm ng of sheets. However, one problemw th this arrangenent
that after the sheet insertion key i s operated, the carriage is noved to
in order to nove the recording sheet guide position. This
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the recording; provided. The platen serves as a recording medium insert

10

13

20

25

1v)

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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head cannot be printed. Third, a high perfornmance control neans and a
| ar ge capacity power supply are required because the operations of
centering the carriage, feeding the recording sheet, opening and cl osing

t he' paper bail, and a |ike operation are perforned sinultaneously. In
addition, a high performance controller and a | arge capacity power supply
are required. Such factors also elevate the cost of nmanufacture. To

overcone t he above-noted problens, a nunber of printers have been proposed.
For exanple, as disclosed in Unexam ned Japanese Patent Publication No.

Sho. 58- 63486, the csunlagauer el tiso snde advantages bife theCAndengisheet
upon recept! of 13l 4R pgﬂt% oY gustsm-mﬁh%n §2t0b4 rggffénﬁgg%g‘;pgfded
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sheet has been conplmiednvention atcoddiaiAy rempddeesceite RadvairalPelbpgat i on
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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
10 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:
15 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; .
20 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
25 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
30 invention.
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center of the recording sheet so that the carriage can guide the recording
sheet while forwarding the recordi ng wheet to the print start position upon "
operation of the sheet insertion button. Then, the operation of inserting
t he’recordi ng sheet has ended. After-that;'the operation of printing a
single line is perforned by noving the carriage along the recordi ng sheet.
Wien a single line printing is acconplished, the carriage is

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
5 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
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
15 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
20 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
25 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
30 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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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 recordlng
sheet ‘reaches the paper guide. ' I n Unexami ned Japanese Patent.
Publ i cati on No. Sho. 61- 263780, the recording sheet is forwarded by
performng the line feed operation with the recording head noved to the
center of the recording sheet fromthe print end position until several
lines in the top margin of the recordi ng sheet reach the guide section.
Based on t he poirtnienptharest beaing mddsrof Dateéuing rplarerld paratasednt o

such a degreeco%?uhetﬂgﬁnﬁlfhfé’ "Pofi P AachBE! 30LOURNER WBEEAHge the

| ine feed operation Is recor di’ ng IS, noved to
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b of paper holder 23 is bent outward so 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.
10 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
15 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
20 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
25 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
30 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.
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the size of the carriage, the recording sheet is likely to be jamed.

Accordingly,

it is desired to provide a printer which is capabl e of

rellabiy introducing the top end of a recording sheet to the printer. by
i ncreasing the guide zone in the center of the recording sheet, while .

4

10

15

20

25

30

i nproving the total print speed from sheet insertion to print end.

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.
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SUMVARY OF THE | NVENTI ON General | y speaking, in accordance with the
I nvention, a serial printer for printing on a recording nmedi umincluding a
platen, a carriage and a recordi ng medi um di scharge section, is provided.
The pl aten serves -as a recording nediuminsert nmenber and is rotated by a
notor. The carriage shuttles in parallel with the platen and includes a
recordi ng head and.a paper hol der attached thereto. The sheet discharge
section is arranged on a downstream side of the carriage and is provided
for guiding the recording nediumto a sheet discharge outlet. The printer
further includes a cBefexgpceohsr didwerméde rtovi Rt hd oehidmodepOues dg t he

center of thergceaeiayoufRd 4, Ak di Qaehneey}?ri@&raség ﬁmhhﬁoﬁ?m fy of
e efore t

. . . : p
the 1 ecor di el e s BE° B Boher diara doHa=et85, E4 vea rrontpiiate ng

until the redsngimgorediuFer¥achespaintedatali suhapfe thecprdnt§ datma and

predet er y1 necanyolli 86mPdnd R tROUABLELEE € GhePireceiving 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 contrels the

10 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

1s recording sheet is introduced to ribs 20a. Cafriage 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

20 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

25 operation to the print start position and line feed operation.

A line feed is defined by an amount M, representing a gingle

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

30 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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t he paper hol der. A forward controller is provided for starting a
recordi ng nmedium forward operation for a single line of the recording
medium’in sync with the decel-eration of the carriage. The carriage
controller further noves the carriage to the center of the recording nedium -
upon turning on the power supply. The carriage controller also noves the
carriage to the center of the recording nmediumwhen a print operation on
t he recordi ng medi um has ended. Accordingly, it is an object of the
i nvention to provide an inproved serial printer. It is another
obj ect of thecpavatad dased on datdefromar cakrpageipositioh desedtdy a49c4hd
throughput. data £X6h RANHeW fRhaEH Bhed NEL VA HdBelS 480 BROV, OS
serial printer mhich‘fhortgng ihe recor F% g%ﬁ%ﬁﬁpﬁﬁﬁ@F igh'tphg?h Wifi

also be described 1n greater detail below. This data usually

indicates that the top end of recording sheet Pl or P2 is

3 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 positiqn C4, as shown in Table 1 below:

TABLE 1
10 Control | Sheet is drawn Centering Sheet Start
Factor | backward by the coperation is Position C4
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 Cc2 c3 Cs
Method
1s Manual ' _
Inserti 250 600 . 40
on _ :
CSF 250 600 40 u
Tractor 0 600 35 ”
e e ——— = "% —

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. Such a
racording sheet is a cut sheet that is either manually inserted

25 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

30 position C4 is a standard carriage position for determining a

- 10 -
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accordingly conprises the severa
such steps with respect to-each of the others,
features of construction,
whi ch are adapted to effect such steps,
detailed disclosure,

10

ot her objecté and advant ages of the invention wll
I n-part be apparent fromthe specification.

in part be obvious
- The invention
steps and the relation of one or nore of
and the apparatus enbodyi ng
conbi nati ons ‘of el enents and arrangenent of parts
all as exenplified in the follow ng

and the scope of the

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)&
aom (R=L) -XXAOOOOO(DOOAXJK
SEEET ENVELOPE  (LwR) XXAO VAN
N (R~L) % XAAODQOOA
/Mgzckg | {L=R) | XAOOOOQOAX
) TR s AC0OOGOAX
NTINUOUS » - l '
SHEET "°$‘“’ . {L=R) NOQOOOO0OQOCOAXX
RS (R=L) AOOVOQOVVVYOOAXX
ngon® =R ¥Acochoox
N = =l) o
) XAOCQOPCOOX ;
10 38 40 45
CENTERING pOSITION (d =?i+s)
Table 2 discloses a non-exhaustive list 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,
Therefore, the

4*/3-sheet fanfold type, and the 1like.
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invention will be indicated in the clains. | | BRI EF

DESCRI PTI ON OF THE DRAW NGS - For "a fuller understanding of the
invention, reference is had to the foll owi ng description taken in
connection with the acconpanyi ng draw ngs, in which: FIG 1lis 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 renoved and with a sheet discharge unit cover opened; FIG 3
IS a perspective view a carriage of the serial printer; FIG 4 is an
enl arged sect atorémentonsdk eshemtorfpdvards staktofcdvz®ag® position™c is a

bl ock di agr anmgtefnfldde8 G08EY YypdkCendd Y. 45! CohbihE QeIahcE, AL
continuous sheet) based on the optimal centering position data.

Reference is now made to FIG. 6, which discloses the

5 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
10 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

15 this time carriage 18 is alrxeady positioned at the center,
while the sheet 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 is outputted from sheet
detector 32. sSheet 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 integrated sheet
forward amount N at a Step 9. When print data is present,

25 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

30 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. In this example, the continuous sheet
mode is selected using the.tractor assembly, the standard value
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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
diagrans illustrating the operation of the serial printer in accordance

with the invention. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS' o

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 TOP is a value greater than C3 at
a Step 14. |
5 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.

10 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).

15 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

20 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

25 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

30 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.
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Reference is first made to FIG 1 which illustrates a serial printer
general ly indicated at 10, and constructed in accordance w.th the _
i nvention. Printer 10 includes an upper surface case 13 and a sheet qguide

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 renoved therefrom A sheet discharge unit cover 20 is provided and
i s opened by turni ngUpdretheli complardomiaf @rieting dbeutliaepi the Aheet

Posi ti oned b?oﬁ:‘b&a%ﬁeiﬁoﬁlﬁt%%ffb&ea%it Ghe" :.Zoséédﬁzl @t%beﬂ2171néctca?:hbage

18, and shee ven heet’ forward

ch e rollers 19. Platen 17 is
notor 36. Carfd f:?é‘e %@%hmégbéﬂ‘ﬁuﬁﬁd"f SEPR TRE: fa@ cﬁhl’e&hie@ﬁs fopvagdow A,
whil e being guicthad detactor des niempdiedGuids thebstaRindds valuangaddatn

paral | el gui t IseeP U §0 Mo aSheRbzet] SBBREISLE thleCEStdP deke! P6NEM Bfbllng! N

a sheet ormar%zp Qogn on the downstream si d rri are
ces no exceed the standar value C 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 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

1s 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

20 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

25 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.

30 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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also parallel with platen 17. Sheet discharge unit cover 20 is interposed
bet ween carriage 18 and di scharge rollers 19 along the sheet forward path.
Wth reference also to FIG 4, on one side of sheet discharge unit cover
20,- which confronts platen 17, are a plurality of ribs 20a. Ri bs 20a-
gui de cut sheet P1 or a continuous sheet P2 froma recording head 22 to
sheet discharge rollers 19. R bs 20a forma sheet discharge section
toget her with sheet discharge rollers 19. On the upstream side of platen
17 along the sheet forward path is a tractor assenbly 21 that drives

conti nuous shéatti® contdnyhusriheesr made. When tighutaghbees priintombiecid ri es

rfc?rdlz gg EeadeZﬁeTéwtbyals&mnnré‘miesla?@ 7phql gRe Bgemaaotteaesﬁéw

e L My 0
outputted at Step 5, then, after the remaining recording sheet

S 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.

10 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
already positioned at the center of the sheet at Step 8. Sheet

15 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.

20 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

25 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

a0 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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7 portion thereof being wider. Detecting plate 29 operates in conjunction

with a home position detector 30, which will be described in greater detai
bel ow. - Paper hol der 23 includes a wi ndow 23a that allows dot formng..
el ements of recording head 25 (e.g., inpact wires) to be projected

therefrom Lower end 23b of paper holder 23 is bent outward so that the top
end of cut sheet P1 or the continuous sheet P2 is readily received.
Carriage 18 is attached to a timng belt 27, which is spanned between the

shaft of a carriage notor 25 and an idler 26.
line forward steps) at a Step 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

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
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

15 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)

20 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

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
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).

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. Wwhen the data N in the sheet
forward amount detector exceeds C2 at Step 13, the sheet
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Carriage -18 is designed so as to be able to shuttle in parallel with platen
17 by guide nenber 24 and a base frane 28, which serves as a gui de nenber.
A switching | ever 61, as shown in FIG -2, is provided for switching between
a cut sheet node and a continuous sheet node. The novenent of sw tching

| ever 61 is detected by a microswitch (not shown) or the like. In the cut
sheet node, sheet feed rollers 33, 34, which will be described in greater
detail below, are in pressure contact with platen 17 so that the notive
power of sheet forward notor 36 is not transmitted to tractor assenbly 21.
However, in tKferwardi aperatisireanlyode, theeforient! dtdeion33s Pbrabeme®ved

away from pl ak@Rhédt S pekbaimif§ m&;&seeeﬁ?ﬁ% ﬁ%ft Qﬁ:ﬁﬂgﬁt J:fht%r V\T/a#rj g égg 25

provi ded and PRSRIRERT o HerBT AR FARIERILRCAS e SAEF ER® i ommadzthe uhen
recordi ng heagentersofcthe cus Bbeet putiitl whe data N Jethe hediks Fbd@éird
feeding oyt sSEfGinEldbERNUENERMSed We BLahBaPl  Wifile ¥ L3 48BLEILY, TN
FIG 4. A Shegﬁoggtsggﬁrrespect 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 sheet 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

_ - 17 -
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32 is arranged on the upstream side of the sheet feed path. Sheet detector
32 is positioned so-that a | ever 32a thereof projects toward a cut sheet P1
or continuous sheet P2 noving path. Wen |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.

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

5 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

10 supply. The carriage controller also moves the 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

15 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

20 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

25 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.

30 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

- 18 -
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Positioned on the downstream si de of sheet detector 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 si de of
sheet feed rollers 33, 34 with paper holder 23 interposed therebetween are
ri bs 20a of sheet discharge unit cover 20. R bs 20a are located so as to
bridge the gap between paper holder 23 and sheet discharge rollers 19.
Wiile FIG 4 depicts the condition in which the continuous sheet P2 is
bei ng forwarded, sheet feed rollers 33, 34 do not nmake contact with platen
17. However, igfecthecelheety|dimchazge sdctuqniwltpraswnderctnpennd\dohh pEat en

i ough the. Shesl gl tb 20 ot g T oL s Ren. JpesdbatotaelY
cont i %uous shgz‘f" Pgeci‘éf"? gy ?Vsa?ﬁtdwngagﬁ?'d:l 7259 ?’rﬁ%ﬁ‘é‘ﬁeﬁr?ﬁ‘?&e fé"e‘&
signal is out padt dupteved sltmuqdmueccm 139 okRiadned , 1Fecsusd cthedicarenage
by-thi's s§gnahasCilzal tbé%ﬂn 12chiRed 4e' R LR Bt dend AR dIAg"BRGe? Y

frictional force cay Fe%‘ platen 1
on a en of the print 0perat10n. In addition, it is not

necessa:y to wait for the carriage toc 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 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
15 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
20 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
25 said to fall therebetween.
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"and sheet feed rollers 33, 34, or the continuous sheet ‘P2 is forwarded
towards recordi ng head 22 by tractor assenbly 21. Based on the
~above arrangenent, 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 carriage 18 noving and remai ning at the center

of the sheet as viewed in the sheet width direction. ml
thereat i mediately after a power switch is turned on, Im\mnﬂ"ﬂnﬂmﬁd
sheet is discharged. Thereafter, cut sheet P1 or contifiuolis 'shélet #P2*i s

directed towards ribs 20a of sheet di SCIGLAZMEuUNi t cover 20, while

alternately ropaat TBoCtAEMED i ¥§: Operation. The sheet forwardi ng operation
will be described in greater detail below These operations are usually

controlled by a controller constructed of a m croconputer or conputer,
general | y i ndi cated ab. 40 iA $8xdal5. printer for printing on a raecording

2 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 cérriage
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
10 toward the center of the recording medium and stopping the
11 carriage proximate the center of the recording medium, while
12 decelerating the carriage before the center of the recording
13 medium when the recording medium is forwarded for printing
14 until the recording medium reaches the recording medium
15 discharge section from a predetermined position on a downstream
16 side of the paper holder, and a forward controller for starting
17 a recording medium forward operation for a single line of the
18 recording medium in sync with the deceleration of the carriage.

o o0 ~u O tn & w

2. The serial printer of claim 1, wherein said
carriagg 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.

TR CRN

4. The serial printer of c¢laim 2, wherein the
carriage controller moves the carriage proximate the center of
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9 Reference is now made to FIG 5 which depicts .a receiving
buffer 41, which receives print data froma host, and sends the data to a
print data generator 42. Print data generator 42 converts print data out

of t'he print data and control command data inputted to fer
41 into bit map data. The bit map data then drives the Hmnmﬂﬂm“mmm

and out puts the converted data to a head drive circuit 48. ¢ _
carriage controller 44 controls a carriage notor control drive ci rcwt 46.

Carri age contrci‘ler 44 controls the
3 8 recording medium when a pr.i.nt operation on the recording

4 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.

0 0 N OO un W N

[
L= ]

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.

U 2 VR ST I VR C R

o
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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

W N AW N M
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novenent of carriage 18 to the center, when the power supply is turned on
and when the recordi ng sheet has been discharged. Carriage controller 44
al so controls the nmovenent of carriage 18 toward the center—of tThe
recdrdi ng sheet fromthe position at which the print opghgtsl L S
the top end of the recording sheet is introduced to ri bél@ﬂ"}‘m“ﬂ“nm

.i's then decelerated to a stop position as it noves towar tche tceft et of

the recording sheet. This novenent is in part based on data from a sheet
forward amount, detector 45, which will be described in greater detail

bel ow.  SheetdoWpsharam,#dde: afetthe oransiags cfoxs gnidbhggtaeederdeding
forward aeounmeNifimoto aa Téeet dibeRafgécvndRRON ¢hBUmabRES é&gﬂ%@i&eghbmo

the pringgr, -Egéphso he position at ich a first line can b€ prinfed after

bei ng reset. sheet feed controller 47 perfornms the sheet forward
operatiolto the print stamovpdgi then cantiagee twaddopireat¢anterh ¢f nenéeed

S defined b ; . . :
Is isngfael Inipe Iy g:gzﬁiﬁ%ﬁ?ﬁgg?ﬂg%ﬁ BaFP1a¢d proxshld did Eenfer

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

20 starting a recoxding medium forward operation for

21 a single line of the recording medium in sync with the
22 deceleration of the carriage.

1 8. The method of claim 7, further including the step
of moving the carriage towards the center of the recording
3 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.

oW N

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.

o -

w

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

h AW N e
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feed controller 47 performs the sheet forward operation in the backward
di rection. The sheet 1is driven in a backward_direction to rectify
additional slack existing in a manually inserted sheet or the sheet

forwardi ng operation for-a single line for a_predetj ml '
predeterm ned position and at a predetermned timn 1* 'ijmmmum,
flowchart which wll be described greater detail bel ow Shéet "f ekd *
controller 47 is 10

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:
10 moving the carriage towards the center of the
11 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 guiding the recording medium to a sheet discharge
outlat, the method comprising the step of:

O O ~N O Wl S N

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

—
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operated based on data froma carriage position detector 49 and data from a
sheet forward data storage nenber 48, which will also be described in
greater detail below .This data usually indicates that the top end of
recording sheet P1 or P2 is guided into ribs 20a of the sheet discharge

section. The sheet forward data storage nember 48 stores a sheet
forward anount C2,. an integrated sheet forward anount C3, and a position
C4, as shown in Table 1 bel ow TABLE 1 Cont r ol
Sheet is drawn Centering ' Sheet Start Factor backward by
the  operation is PosRESTRACTH QF THE DISCDOSURB!ed sheet  carried
out while (in dlgltg)se tye

from TOF while h')'. \ya r:.g]r.rogriﬁﬁi"’af@r aﬁpmj'r{&ess P‘% @&f#nﬁgﬁd@?g

t han C3 ch udes a platen, a carriage and a record;ng medium

discharge section. The platen serves as a recording medium
s insert member and is rotated by a motor. A 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
10 cutlet. The printer further includes a carriage controller for
moving the carriage towards 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
15 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 forward cperation for
a single line of the recording medium in sync with the
20 deceleration of the carriage., The carriage controller further
moves the carriage proximate the center of the recording medium
upon turning on the printer. The carriage controller also
moves the carriage proximate the center of the recording medium
when a print operation on the recording medium has ended.
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Sheet Feed C2 C3 C4 W©Met hod

Manual Inserti _ 250 - 600 - 40 on CsF
250 -~ 600 . 40- Tractor -0
600 * . 35 The sheet forward amount C2 is a standard by which a

sheet forward operation in the backward di.rection is performed. Sheet
forward amount C2 typically occurs at the tine of feeding a recording
sheet that i¥@#dceptible to slack. - Such a recording sheet is a cut
sheet that is either manually inserted f%lqipdé£r0n1a cut sheet feeder
("CSF"). The integrated sheet forward anount Is a standard integrated
sheet forward anount
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fromTOF. At this tinme, the sheet nust be forwarded while carriage 18 is
novi ng cl ose to the center when the sheet has been fed manually, by the

CSF, or” by the tractor assenbly. The position C4 is a standard carri age - _
position for determning a : ‘sheet forward start timng until the.
i ntegrated sheet forward amount from TOF reaches the standard C3.
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to prevent jamm ng as set forth in Table 2 bel ow

Each type of paper has an opti nal

TABLE 2 -

DR

] -y

RI8FE

R ot o me it P ERE B Smetn SR amat Sy aeencacd

RECEIVING BUEFER .
PRINT DATA GENERATING MEANS

HEAD DRIVE CIACUIT

CARRIAGE CONTROL MEANS

SHEET EFORWARD AMOUNT DETECTING MEANS
CARRIAGE MOTOR DRIVE CIRCUIT
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Tabl e 2 di scl oses a non-exhaustive |list of paper types avail abl e including
cut sheets such as bond paper and envel opes or continuous sheets, such as a
4"/ 70 Kg type, 10"/70 kg type, 4"/3-sheet -fanfold type, and the Iike.
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‘af or ement i oned sheet forward start carriage position C4 is determ ned for
evéry type of sheet (i.e., whether cut sheet or conti nuous sheet) based on
the optinmal centering position data. Reference is now nade to FIG
6, which discloses the printing operation of printer 10. In this first
exanpl e, a continuous sheet node is selected by switching | ever 61. \Wen
the power supply has been turned on at ja Step 1, carriage 18 perforns the
hone seek operation at a Step 2. Thereafter, carr%ﬁge %8 nnvsﬁ to ths
center of a continuous sheet at a Ste erefore, e printer
waits for the input of a sheet feedsé§¥ﬁﬁﬂpR¥ﬂT@§ep 7. \Wen the

continuous sheet feed operagggngkguﬁba@pegﬁﬁyIangﬁgéNassenbly ?1, Ehe
top end of the contigHous sheet position ("TOF"). At

this time carriage 1 ?spﬁf?%%ﬁyl?%%?¥+%%eﬁeéfg?ﬁet%e%t%?rlﬂhlPElﬂhérsﬁeét
i s being gui pedinbyngapad, hbh deareBcalan, Stepa8serial prinkeP WRSSRUBrLAts he

top end of tEﬁeC?ELéE“?EEeSQP%£ 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 recording sheet. More specifically, a serial printer has
a sheet discharge section on the downstream side of a position
of a sheet forward path thereof, 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 sheet to
be maintained in a predetermined position with respect to the
platen for printing, irrespective of the rigidity of the
recording sheet, but also discharges the printed recording
sheet.

However, in a portion of the sheet forward path, where
the top end of the recording sheet reaches the sheet discharge
section, the recording sheet projects toward the recording head
due to the rigidity thereof. As the sheet continues to move
forward while so projected, the top end of the recording sheet
lifts 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 Japanese Patent
Publication No. Sho. 56-144983, the carriage is brought to the
center of the platen and the recordlng 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: "(I) the centering of carriage is ended
before the recording sheet reaches the paper bail, (2) the

REPLACEMENT SHEET
,.2 1.0CT Eﬁﬁ




past Sheet detector 32, a signal is outputted from sheet detector 32. Sheet
forward controller 47 perforns the sheet forward operation fromthis
position to a predeterm ned position so that the continuous sheet can reach
the position at which the first line can be printed. Under this
condition, sheet forward anount detector 45 resets integrated sheet forward
amount N at a Step 9. Wen print datagis present, carriage 18 is then
noved to the print start position fronrthe center of the continuous sheet
at a Step 10. The print operation is then perforned at a Step 11.

Upon conpl etPaRex headdi nipngcb®sedsi | <he nerigiaad f BpeaEdoBonthen | drher7
sets the shegdcdiMay dsREBENE sM et ad NBEEwbEAC thed Pdpst fBaiDr bAbl Nthe
next print data at a Step 12, Sheet forward con%roller t hen Judgfs t he

i nt egrat ed SHeieR oals d AndHR TREPFIANEORNGPL AL PR PRBEA L ARt 1T M FRPRSd 4 ¢

is a val ue grieatcardisfe G therelifteex ek, tbheheohdmaupesi sheet torcimnts
se{ected usiggkgéfhéfactor assenbly, the standard val ue

Based on this operation,'the center of the recording
sheet can be gﬁided by the carriage, which to some extent
prevents jamming of sheets. However, one problem with this
arrangement is that after the sheet insertion key is operated,
the carriage is moved to the center in order to move the
recording sheet guide position. This operation takes additional
time and affects the timing and reliability of the sheet
insertion key operation. There are other problems. First, the
printer becomes costly because 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 operations of centering the carriage, feeding the recording
sheet, opening and closing the paper bail, and a like operation
are performed simultaneously. In addition, a high performance
controller and a large capacity power supply are required.
Such factors also elevate the cost of manufacture.

To overcome the above-noted problems, a number of
printers have been proposed. For 2xample, as disclosed in
Unexamined 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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Cf'for rectifying the sheet having slack is set to zero and sheet

forward controller 47 will determine if the integrated sheet forward anount
N fromTOF is a value greater than C3 at a Step 14. Because t he
i ntegrated sheet forward anount N has not yet reached the standard val ue

G3,
14),

(i.e., 600 steps with only the first |line having been printed at Step
carriage 3

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 sheet
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 reaches 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
section. -

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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controller 34 noves carriage 18 towards the center of the continuous sheet
an anount Mat a Step 15 as shown in FIG 7(1). Wen carriage 18 reaches
the predeterm ned standard position C4, (i.e., 35[err][err]C digits, where
[err]Cis the tolerance) at a Step 16, carriage controller 44 decel erates
carriage 18 and sheet forward controller 47 starts the sheet forward
operation for Msteps at a Step 17 as shown in FIG 7(2). Si nce the
sheet forward operation for a single Ili is perforned while carriage 18 is
novi ng, contact friction between paper holder 23 and t he continuous sheet
at the initial stage of the sh&SMMABY)LX L 10N r educed conpared

with that of paper hoésieraPBy aépe:-hmﬁ} M'ééé&‘rdéﬁb@dﬂiéh%e@n@é\@%hn
FIG 7(2), the cont nuous, she éb g@g be noved to the 5 heet dischayge, section

as shown in FITETR )pgh?)BT’Fll LREENG RN A nEeTPTIHI JBRE T Ml ot S LYREERT

bi ased by papepldwdniera 2hdrdagec aedsadrbyoslihgoned beml @hgthatgefsédieiqaper

hol der be S et forward Jdon | fo

W t hout waltlnag?6$i§§?r aggglglé?gnve% t8Sfhé&S cemig%%EQﬁﬁg méhfﬁﬂ JéE%k
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 recording medium is forwarded for
printing until the recording medium reaches a sheet discharge
section from a predetermined positidn on the downstream side of
the paper holder. A forward controller is provided for
starting a recording medium forward 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 recordihg 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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t h oughput of the recording apparatus is inproved with respect to at |east
spted and efficiency. Upon the conpletion of the sheet forward
operation for a single line, a sum (N+M, obtained by addi ng the current
sheet forward amobunt Mto the integrated sheet forward amount N as the

I ntegrated sheet forward anount N, is stored in the sheet forward anount
detector 45 at a Step 18. If there is orint data at Step 10, then the
print operation for a next line is perfornmed at Step 11

Still other objects and advantages of the invention
will in part be obvious and will in part be apparent from the
specification.

The invention accordingly comprises the 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

invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 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;

Fi1G. 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 operation of the serial printer in accordance with the
invention.
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14 ' Upon the conpletion of printing the Iine, the sheet forward
anobunt Mfor a next line is set at Step 12. Next, the total sheet forward
anount N from TOF in the sheet forward amount detector 45 is conpared with
the standard value C3 at Step 14. As set forth above, if the total sheet
forward amount N from TOF does not exceed the standard value C3, Steps 15
to 18 will be repeated. When thge total sheet forward anount N from
TOF in the sheet forward ampbunt detectOr 45 exceeds the standard val ue C3
as the print operatlon -rogresses at . Steg 14, sheet formerd controller 47
performs the sheet BEZ PERO EFERRED IS of the

position of Carr'ageRéSeﬁénaeSlQDfiﬁst|ﬁa@é'@é gaga waﬁiéhaﬁliﬂgtkhﬂgstg's

sheet formerd 2P ation_has ended { e then the print operation for
281 iy Bid
a next |ine printer, generally ln lcaﬁed 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 turning
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 sheet
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 also 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

REPLACEMENT SHEET




will be performed at Step 11. Accordingly, if a sheet presence. signal is
out putted from sheet detector 32, the above printing process is repeated at
Step 20. On the ot her hand, if the sheet presence signal from sheet
detector 32 is stopped at Step 20, the print operation is perfornmed at a
Step 21, and the sheet forward amount Mis set at a Step 22. Wen at |east
one line printable area remaining at the trailing area of the sheet at a
Step 23, the sheet formard operation f Msteps is performed at a Step 24.

If print data eX|sts rin eration is perfornmed at a

Step 21. ORofke ﬁ%ﬁhigynﬁﬂﬂ%qﬁﬁ) Qﬁﬁé&ﬁ*%& PLRte RéxPPPErAESEs inot

Lz)gssi bl e at Eb@zﬁ_u&&tl‘ﬁfﬁemﬂmﬁ ashle@ﬁefpw@tdoﬁrrambcMoIia%m,eeﬁhﬁat w115t 8@
carri age

i schar gi ng. GPBFRLPEN 1 PPERbRRIPLT Sitnioy.  Paved Nalds I Taciudes o

cut sheet nnd&nﬂswseBacthdtbleWWSCuongfbemengGélemantSagé ceebirdlihgr h4d4d

{TﬁYﬁ?nSaLLi ags ](% 42, e aRes Wi Y ) (REMBeSERK j8BELA! kRBkeRlont P LEWERO Ny
23b of paper holder 23 is bent outward so 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
between 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 a 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 shéwn) or the like. 1In the cut sheet mode,
sheet 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. 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 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 thereof
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.
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t he power supply at Step 1. Carriage 18 is then noved to the center of the
cut sheet at Step 3 in a manner sinmilar to that

15 in the continuous sheet node. When the cut sheet print node is selected
by switch lever 61 at Step 4, the presence of a sheet presence signal is
checked. If the sheet presence signal ig outputted at Step 5, then, after
the remai ning recordi ng sheet 2.

Positioned on the downstream side of sheet detector 32
along 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
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, sheet feed
rollers 33, 34 are in pressure contact with platen 17 to
forward cut sheet Pl1.

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.

Bised 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 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.
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i s.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 sinply waits for the input of a sheet feed signal wthout
perform ng any ot her operation at Step 7. When a cut sheet is

i nserted manually or by a CSF under this condition, the top end of the cut
sheet is forwarded up to the first Iinqurinting position (TOF), while

gui ded by paper hol der 23 of carriage 18. At this point, carriage 18 has
been al ready positioned at the center of the sheet_at Step 8. Sheet forward
amount detector 45 r Kaferans® | et edasifeetof FiRr d SanWhAERN deRIEFLS hias

condi tion at d&diWing BRETR a1, $RIch gl eSS ntodaka BEbta Hedd, and
position fron1th cegter of the cut sheet. I f print datg exists,at Step
S 2

10, then th Berdab®nt? s a5ty data; generator WiBRLRRe d8tant
operation forgenetatpre 42 neohaeresdedinthetd oowar dfcata opt it 4daget andhe

sheet forwar drﬁ 3 uo'?l? cl\én%;[ang %f%.tjaz i%%%t%%@p%roe%:hteh?:'etc%ti@inﬁl%%tf ffe%r \qu C;.nto

amount N fro
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 moves towards the center
of the recording 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
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 sheet forward
operation to the print start position and line feed operation.
A line feed is defined by an amount M, represenﬁing 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
direction to 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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wi th the standard value C2 at Step 13. At this nonent, the total sheet
forward amobunt 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.
0 steps) by reversely driving sheet forward notor 36 at a Step 28.

Next, carriage controller 44 noves caiéiage 18 towards the center of sheet
at a Step 29. As carriage 18 reaches e predeterm ned position C4 at Step
30, carriage controller 34 decelerates carriage 18, and sheet forward
control l er 47, avaa0basdd iohcdatdFbm! T el B6s Bion’ Retedess! & @hON
and forward tion enableﬁ t he grlnter to performthe sheg fqpmqu,
operation fordaGd&FoR; 8p8 f??e@,rﬂﬁ%ﬂmqiﬁab§5Rr§98p@eqbiﬁrﬁﬁ%&w ich 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 fofward amount C3, and
a position C4, as shown in Table 1 below:

. TABLE 1
Control | Sheet is drawn Centering Sheet Start
Factor | backward by the operation is Position C4
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
Sheet :
Feed ] c2 Cc3 c4
Method -
Manual ~ i
Inserti 250 600 40
on
CSF " 250 600 ' 40
L‘Tractor:? 0 600 35

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
recording sheet is a cut sheet that is either manually inserted
or fed from a cut sheet feeder ("CSF"). The integrated sheet
forward amount C3 is a standard integrated sheet forward amount
from TOF. At this time, the sheet must be forwarded while
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
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16- line forward steps) at a Step 31. Accordingly, the slack in the cut
sheet can be elimnated, which in turn allows a correct sheet forward
When the sheet forward operation for a

single line is conpleted, the data N in the sheet forward anmpunt detector

operation to be perforned

45 is updated at a Step 32. Thereafter,

the print operation for a second

line is performed at Step 10. Fromthe second |ine onward, the operation of
drawi ng the cut sheet back by the total™Sheet forward amount N from TOF is

performed by reversel dr|V| sheet forward nptor 36 at Step 28 until the
data N in shé&esh Cy&LBINGr uBkd e&QeC’Zn&FgSPéBdB eefte fogwalrd

sheet formardmmmmunEerb&xmgrﬁa&hebeﬂhelathhdaraaee or N = NtM
Each type of paper has an optimal centering position

specific thereto so as to prevent jamming as set forth in Table

2 below:
/{om: PAPER
cuT
SHEET ENVELOPE
/4" /70kg
CONTINUOUS "
SHEET 10"/70kg
4" /3-gheet.
FANFOLD
AN

A

Table 2 discloses

4"/3-sheet fanfold type,

(L-R)
(R-L)
(L-R)

(R=L)

(L-R)

(R-L)
 (L=R)

(R=L)
(L~R)

(R-L)

TABLE 2

XXAOOQOO@OOAXX
xxAOOOOOOOOAxx
x<AOoo

AXKANOQOQA

toerem b tn o b

LN

XAQOQOOOAS
AOOOOQCAX

%Aoooocooo@GOAx:
éoooooooooéooaxz
XACO0HOOX |
%AOOOOQ@Oxg

N\

7\

30 35 40 45

CENTERING PosiTION (digits)

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,

and the like. Therefore, the
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= 2ZM steps in the case of a third line, and so on. Then, carri age
control l er 44 noves carriage 18 toward the center of the cut sheet at Step
29. As the carriage 18 reaches the predetermned position C4 in Step 30,
carriage controller 44 decelerates carriage 18, and sheet forward
controller 47 forwardly drives sheet forward notor 36 so that the printer
performs the -sheet forward operation for [3%N) steps (i.e., draw ng back
steps + single line forward steps) at Step 31. : Based on this
printing operation, the cqontact friction between paper holder 23 and the
cut sheet at aFRESmgNLigned; & fREvardestAgitararBhRIAt POSiitdonediteds

conpar ed Wi t Qett@ainivweth fagpefrehﬁl e 2 Hhet €St POS WHdther '&ui%dghkle%”f:

t he cut sheet be noved ég t e(f eet dlschargf section as shown in F 5
7(3) smoot hl FORBAREGNE TRESS L RATHY CRothEOBHLBEL OISR RS pasdtiRe darazs
is increased by AL fRefferbrceengt how mhdeaper BId .deg, 23h26h SBO¥R1b8eE! Ehe

7(2). pYRRR:1hEe UYL NG SR . T O P AL O i1, a
continuous sheet mode is selected by switching lever 61. When
the power éupply has been turned on at a Step 1, carriage 18
performs the home seek operation at a Step 2. Thereaftér,
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 top end of the continuous sheet
past sheet detector 32, a signal is outputted from sheet
detector 32. Sheet 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 is selected using the tractor assembly, the standard value
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data N in the sheet forward anount 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. Wien the data N in the sheet forward anount detector exceeds C2

at Step 13, the sheet _ _ 17 forward
operation only in the forward direction is perfornmed w thout performng the .
operation of drawi ng the cut sheet 13

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., 600 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., 35%aAC 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 sheet forward operation .is reduced compared with that of
paper holder 23 at a rest position. In 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 efficiency.

Upon the completion of the sheet forward operation for
a single line, a sum (N+M), obtained by adding the current
sheet forward amount M to the integrated 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 is
print data at Step 10, then the print operation for a next line
is performed at Step 11.
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backmard Carriage controller 44 noves carriage 18 toward the center of the
cut sheet until the data Nin the sheet forward anount detector 45 exceeds
t he standard val ue C3 as descri bed above with respect to Step 15. Upon
reaching the standard position C4, carriage 18 is decel erated. At the
sanme time, sheet forward controller 47 forwardly drives the sheet forward
nmotor 36. This driving enables the printersto performthe cut sheet forward
operation for a single line at Step 17. When the data N in the
sheet forward anount detector 45 exceeds the standard value C3 as the print
operation progressesU@DnsmﬂﬁJﬂpmgﬁﬁtndnaoﬁh@eunpmagemheslgmal tRe sheet

outputted {1 aB,SRGe ABLAE! il 132 ol AEE! PLECCIL | LICG PIAGESS I S habeated

fromStep 10. On _the other when sheet  presence Sign
det ect or 32|§9§§%ﬂﬁﬁﬁ?%lfgﬁﬁﬁF@OaNPHthNrﬁrqmmfﬁflmm|Eh@e5heenedanaSHep

21, and thfe Skintf ?féll@rdio&*rmﬂlotléi\ﬂbdcznpﬁéecﬁtwﬁ}?ptﬁg sgégggfgggagﬁa C3 at
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exists at Stapfrom 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 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
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 performed at a Step 24. If
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 second example, cut sheet mode is selected 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 mannef similar to that
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25, the print operation is performed. On the other hand, when Msteps are
set as the sheet forward anount at Step 22, then print operation for the
next line is not possible at Step 23. Therefore, carriage 18 is noved to
the center at Step 26 to 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 sheet is forwarded to TOCF. Then, the carriage 18 is already |ocated
at the center position. Therefore, tte additional time for noving
carriage 18 to the center is not required, which in turn inproves the

t hr oughput. in the B&é’é?d-mlltshéhﬁﬁMféO@erarYﬁ@mmhe cug sheebtpvint snode is

characteri ze%@ﬁedﬁ@dtﬁyr&ﬁ:&m@v@&esﬁoa rQEEEMfOEhﬁDg{ Seded A f I eet

toward the center of recordlng sheet and sto carriage at t
cent er of tfm??%ﬁﬁﬂ?ﬁrﬁﬁ%%%%tls whhegked. If the sheet presence sxgnal is
outputted at Step 5, then, after the remaining recording sheet

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 performihg any other operation at
Step 7. "

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 printing position (TOF), while guided by paper
holder 23 of carriage 18. At this point, carriage 18 has been
already 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 9. 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 11.

When 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 34
decelerates 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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18 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 decel eration of the carriage.
This nmovement occurs when the recording sheet is forwarded until the
recording sheet reaches the sheet discharge section froma predeterm ned
position on a downstream side of the papenghol der. The carri age
controller is further provided for noving™The carriage to the center of the

cordi ng sheet upon turping on a power supply. The carriage controller
;Fso angs tr&}q%ﬁ)qQﬂﬁ;q(; aps) aé)a Steppgly 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
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 steps in the case of a third line, and so 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
controller 47 forwardly drives sheet forward motor 36 so that
the printer performs the sheet forward operation for (M+N)
steps (i.e., drawing back steps + single 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 stage
of the sheet forward operation is reduced compared with that
with paper holder 23 at a rest position. In addition, the cut
sheet ma& 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 aL 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. When the data N in the sheet
forward amount detector exceeds C2 at Step 13, the sheet
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center of the recording sheet, when a print operation on the recording
sheet has been ended. The printer includes a platen that serves as
a recordi ng sheet inserting nmenber. The platen is driven to rotate by a
notor. The printer also includes a carriage, which shuttles in parall el
with the platen and includes a recordi ng head and-a paper hol der attached

t hereto. A sheet discharge section is positioned in the printer and is
arranged on a downstream side of the carrfage for guiding the recording

" sheet to a sheet discharge outlet. Since the carriage has al ready
been cent er edfprrd rqmera#i@n sdmby irethei gnat«rardhelirrmridmng.ssrpmtfmd)e

fed imedi at eb i HdB €3 %S:% 'tj.hé hSREPEEf&qhee ??a&fﬁ "9 & get

enters into the sheet | SC sectl o orvvar opera
printing is RAFSERH mﬁlalré'ltaﬁé sap@rOMBGeMummm@rtm@e dl & Heoweernd e:uheof

the recordi ng-exhwst ofotQ{é%chfte shedi® JriRGAr diHd dathe l(hari:h"ems‘?\ étmf%rwta 1

sheet di SChara%a LgH‘. céeetr‘raecr{:%(i_r 45, Ielxacbele>c/is\Mtthhe ast\gn%%rtdoera%.r&e ZC%ngs descrlbed
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
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
Step 10. On the other hand, when sheet presence signal from
the sheet detector 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
pe:formed at Step 24. Thereafter, if print data exists at Step
25, the piint 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
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 sheet 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
required, which in turn improves the throughput.

Based on the above arrangement, the invention 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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recordi-ng sheet biased by the paper hol der. Accordi ngly, the sheet
forward operation for printing is perforned while the paper holder is
noving toward the center of the recording sheet until the top end of the
recordi ng sheet enters into the sheet discharge section. This sinultaneous
novenent allows the recording sheet to be reliably introduced

19 18

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 holder. The
carriage controller is further provided for moving the carriage
to the center of the recording sheet upon turning on a powér
supply. The carriage controller also moves the carriage to the
center of the recording sheet, when a print operation on the
recording sheet has been 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 carriage, which
shuttles in parallel with the platen and includes a recording
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
to a sheet discharge 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 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
movemnent 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. Therefore, the tine required for

i nserti-ng a next recording sheet can be saved and i nproved throughput can
be obtai ned, because the carriage has already been |ocated at the center of
the recordi ng sheet upon the end of the g@ nt operation. In addition, it is
not necessary to wait for the carriage t ve to the center, because the
carriage has al ready been noved to the center of the recording sheet upon

turning on the power supply,. This allows the recording sheet inserting
operation ta st\t,igﬁ t%tﬁp%pdjdsdi}\?ﬁ?& PG (ikh QiR HXP &R & of

contribut es the Heeoreriingd shbetrBLased gy e papesehibl@ert i NFherefore, thle
will thus bqfseen t hat t s. set forth above

apparent fr orﬁ“ﬁgeﬁruégg&hﬁﬁ(%g}e’g%éﬁ)’t?%rﬁ N §PFPEP§?P§F€QE%F2‘?‘?€%$%%&Y ed

since cert aiand Hapesettlmugigat Tarbe iokgaduted hdezhose rabieh @ raridgien
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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 objects 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 accbmpanying drawings shall
be interpreted as illustrative and not in a limiting sense.

It is also to be understood thaﬁ the following 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
said to fall therebetween.
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above description and shown in the acconpanying drawi ngs shall be
interpreted as illustrative and not in a limting sense. It is also
to be understood that the following clains are intended to cover all of the
generic and specific features of the invention herein described and all
statenents of the scope of the invention which, as a matter—of tanguage,
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CLAIMS

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 sheé_t
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 proxirﬁate the center of
the recording medium when a print operation on the recording
medium has ended.

4. The serial printer of claim 2, wherein the

carriage controller moves the carriage proximate the center of
R —
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CLAIMS WHAT | S CLAIMED | S: 1. A serial printer for printing on a
recording mediumincluding a platen, a carriage and a-recording ‘nmedi um

di scharge section, the platen serving as a recording diuminserting
menmber and being rotated by a motor, the carri age-shuiﬁl’lﬂﬂﬂiﬂ'ﬂﬂﬂmuﬁl
with the platen and having a recordi ng head and a pape¥} I d
thereto, and the sheet discharge secti omparranged on a domns%reanfside of
the carriage for guiding the recording mediumto a sheet discharge outlet,
conpri sing a carriage controller for noving the carriage toward the
center of thehe ececardingenedimmndhenopppmrgnthepeaatiage opr dhienmacarding

center of t ryeli jum while decelerating the carriage before the
dHER i %
I ng nedi

center of the recor um when the recording mediumis forwarded for
printing until the recording nedi umreaches the recordi ng nmedi um
' 5. A serial printer for printing on a recording

medium compfising a platen, a carriage and a recording medium
~discharge éection, 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
and a carriage controller 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 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,
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
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
R
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dlscharge section froma predeterm ned position on a downstream si de of the

paper holder, and a forward controller for starting a—FeGOLdLﬂg_HEQLQﬂl__

forward operatlon for a single line of the recording- nc W th
t he decel eration of the carriage. 2. The se wmﬂ mﬂu | ai m

1, wherein said carriage controller noves the carriage
of the recordi ng nmedi um upon turning on 93 d printer.
serial printer of claim1l1, wherein said tarriage controller anes the
carriage proximate the center of the recordi ng nedi umwhen a print
oper ati on ond¥RsEERMRdisidenedt ubhRascarmiage for guiding the seefarding
printer of gfédidmZtoVdesiéét di€charge 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 recording medium;
decelerating the carriage before the center of
the recording medium, when the recording medium is forwarded
for printing until the recording sheet reaches the sheet
discharge section from a predetermined position on a downstream
side of the paper holder; and
starting a recording 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 8, 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 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
R
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carriége controller noves the carriage proximate the center of
21 the recording nmediumwhen a print operation on the recordi ng nmedi um has

ended.

5. A serial printer for printing on_a_peeox_m_ng‘

* C L L S *

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 printer 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 guiding the recording medium to a sheet discharge
outlet, 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 ended.

| “ﬁﬁ'ifu‘li'iifﬁﬁimtiu
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medi um conprising a platen, a carriage and a recordi ng medi um di scharge
section, the platen serving as a recording nmediuminserting nmenber and
being rotated by a notor, the carriage shuttling in parallel with the

pl aten and having a recordi ng head and a paper hol der attached thereto, and
t he sheet discharge section arranged on a downstream side of the carriage
for guiding the recording nediumto a shget discharge outlet and a carriage
controller for noving the carriage proxifate the center of the recording

medi um upon turning on said printer. 6. Apieri al printer for
printing on a recordi ng nmedi um conpri si ng A a carriage and a
recordi ng nmedi um dg rgesection, Nog as a recording

medi um i nserting ~angl being, I
shuttling in parallel with the pl
paper hol der attached thereto] a
a downstream side of the carr 5ag

7/ a notor,”t\Qge carriage
&ving a recordi 43 head and a
di schar ge CV on arranged on
e '
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far guiding the recording nediumto a sheet discharge outlet, and a
carriage controller for noving the carriage proximate the center of the
recordi ng medi um when a print operation on the recording nedi um has ended.
7. A method for controlling the printing of a portion of a recording
medium while inserting the recording nediuminto a printer, the printer

i ncluding a platen, a carriage and a pri2znti ng nmedi um di scharge section, the
pl aten serving as a recording nediuminSerting nenber and being rotated by
a notor, the carriage shuttling in?E?rallel with the platen and having a

recordi ng head and a paper hol der lnged.fyereto, and the sheet discharge
section arranged on a . :
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22, downstream side of the carriage for guiding the recording nediumto a
sheet discharge outlet, the nethod conprising the steps of:
noving the carriage toward the center of the recording nedium and st oppi ng
the carriage proximate the center of the recording medi um
decelerating the carriage before the ceter of the recordi ng nedium when

the recordi ng nedi um i s/ Norwar printing unti+—t=feqrecordi ng sheet
reaches the sheet di sertion froma predetgfm ned|position on a
4
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si.de of the paper hol der; and starting a recordi ng nmedium
forward operation for a single line of the recording nediumin sync with

t he deceleration of the carriage. 8. The met hod of claim7,
further including the step of noving the carriage towards the center of the
recordi ng nmedi um upon turning on said printer. 9. The net hod of
claim?7, further including the step of néVing the carriage towards the
center of the recordi ng nmedi um when i ntgLoperation on the recording
medi um has ended. 10. The d claim8, further including.
the step
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of .noving the carriage to the center of the recordi ng nedi umwhen a print
operation on the recordi ng nedi um has ended. 11. A nethod for
centering a carriage in a printer, the printer _including a platen, a
carriage and a printing nmedium di scharge section, the platen serving as a
recordi ng nmedi uminserting nenber and being rotated by a notor, the
carriage shuttling in parallel with thesplaten and having a recording head
and a paper hol der attached thereto, and the

N R
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23 sheet di scharge section arranged on a downstream side of the carriage
for guiding the recording nediumto a sheet discharge outlet, the nethod
conprising the step of: novi ng the carriage .towards the center
of the recording nmedi umupon turning on said printer. 12. A

met hod for centering a carriage in a printer, the printer including a

pl aten, a carriage and a printing nedi um di scharge section, the platen
serving as a recording nediuminserting nmenber and being rotated by a
notor, the carriage shuttling in parallel wi.th the platen and having a
recordi ng head and a paper hol der attached thereto, and the sheet discharge
section arranged on a downstream side of the :

SERIAL PRINTER
ABSTRACT OF THE DISCLOSURE

A eefial printer having a carriage controller for
moving a carriage toward the center of a 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 a recording
medium discharge section of the printer from a predetermined
position on a downstream side of a paper holder, and a
forward coﬁtroller for starting a recording medium forward
operation for a single line of the recording medium in sync

with the deceleration of the carriage.
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carriage for guiding the recording nediumto a sheet discharge outlet, the
met hod conprising the step of: ) novi ng the carriage proxi mate
the center of the recording nediumwhen a print. operation on the recording
medi um has ended.

20

[
crams \\\*\\\\3\\\\\3\\\}1\\\\\!\\\!\\

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 claim 2, wherein the
carriage controller moves the carriage proximate the center of
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the recording medium when a print operation on the recording
medium has ended.

© 5.A method for controlling the printing of a
portion of a recording medium, while ins'erting the recording
- medium into a printer, the printer' 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 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 recording medium;

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

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

_6. The method of claim 5, further including the step
of moving the carriage towards the center of the recording
medium upon turning on said printer.

7. The method of claim 5, 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. |

8. The method of claim 6, 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.
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