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METHOD OF CONTROLLING A CARRIAGE AND A PAPER
FEED IN A PRINTER

The present invention relates generally to a method
of controlling a carriage and a paper feed in a printer.

More particularly, the invention relates to a method of
controlling a carriage and a paper feed.in a printer, which
enables characters to be printed on a substantially full area
oi a recording medium includiﬁg the leading or trailing edge
thereof without the print head catching on the leading or
trailiég edge or corners of the recording medium.

A prihﬁgquenerally includes a carriage, a print head
mountéd on the carriage, a ribbon mask mounted on the
carriage, and"an;hﬁk ribbon which- is fed between a recording
medium and a print hole forméd in the ribbon mask on the
front of the print head. Objgcts; or characters, are printed
on the recording medium through the print hole. This type of
printer, called a dot matrix printer,_is well known in the
prior art.

FIGS. 7(a) and 7(b) show a portion of a prior art dot
matrix printer and the relat;onéhip of a priht hole 1 of a
ribbon mask and a recording medium 2 in a dot matrix printer.
Reference numeral 3 designates wires driven forward out of
the head.

In the prior art printer, when the carr;age and a

paper feed are controlled so that the printing operation
=ed are co
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tralllng edge or corners of the recording medium A prlnter ‘general ly
includes a carriage,.-a print head nmounted .on the carriage, a rihbbon mask
nmount ed on the carriage, and an i'nk ribbon which is fed between a recordi ng
~nmediumand a print hole forned in the ribbon mask on-the front of the print
head. bjects, or .characters, are printed on the recordi ng nmedi umthrough
the print hole. This type of printer, called a dot matrix printer, is well
known in the prior art. FIGS 7(a) and 7(b) show a portion of a prior art

dot

starts from the leading end 2b of recording medium 2, a
corner part 2a of recording medium 2 may catch in print hole
1 as it advances in the direction of Arrow A. As a result,

the recording medium may be broken or the printer may work

(¥,

improperly.

Also in the printer of the type not having the ink
ribbon and the fibbon mask, such as an ink jet printer, if
corner part 2a of recording medium 2 is curled, the printing
operation will progress so that the print head pushes up the
10 curled corner 2a of recording medium 2, and the print head

lies under curled corner 2a of recording medium 2.
To prevent print hole 1 from catching corner part 2a
of recording medium 2, the conventional art controls the
— carriage and the paper feed so that the printing operation
15  starts from a position where print hole 1 is located below
leading edge 2c'of recording medium 2, as shown in FIG. 8.
As a result, the following problems are encountered;
As shown in FIG. 8, the upper end of print hole 1 and
wire 3a located at the highest position are spaced a distance
20 L from leading edge 2c of recording medium 2. As a result,
it is impossible to print characters on the area of recording
medium 2 within this distance L of leading edge 2c of
recording medium 2. If.it is attempted to print a character

in this area within the distance L of the leading edge 2c of
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matrix printer and the relatlonshlp of a prlnt hoIe 1.0f a ribbon nask and -
- a recording nmedium2 in-a dot matrix printer. Reference nuneral 3
designates wires driven forward out of the head. -In the prior-art printer,
when the carriage and a paper feed are controlled so-that the prlntlng

operation [err] .
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and centrol, print hole 1 Qill'catch corner part Za of
recording medium 2 as stated above.

The same problem of catching the corner of leading
edge 2c of recording medium 2 also arises when trying to

print on the trailing edge of recording medium 2.

Generally speaking, in accordance with the present
invention, in a method of controlling a carriage and a paper
feed in a printer, a carriage is moved relative to a
recording medium so that the print hole of the ribbon mask is
positioned at a print start position located between corners
at opposed ends of an edge of the recording medium. The
corners define the intersection of said edge and first and
second opposed sides of the recording medium. At the print
start position the print hole of the ribbon mask or the print
head is not aligned with either of the corners. Characters
are printed in the direction from the print start position
toward one of said opposed corners of the recording medium.
The path of initial movement of the carriage is spaced from
said edge during at least the portion of the path in

registration from with one of said opposed corners to prevent

interference between the print hole of the ribbon mask and

the one of the opposed corners.
During this printing operation, the print hole is

moved from the print start position on the recording medium,
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2-starts fromthe | eading end 2b of recording nedium?2, a corner. part 2a of
recordi ng nedi um 2° may catch in print -hole 1 as’it" advances I'n the o

direction of Arrow A As -a result, the recording nedi um may be broken or
the printer may work anroperly..Also in the printer of the type not having
the ink ribbon and the ribbon nmask, such as an ink jet printer, if corner
part 2a of recording medium2 is curled, the printing operation wll
progress so that the print head pushes up the

which is sufficiently away from the corner part of the
recording medium, toward the first side of the recoiding
medium. Since the print hgad and print hole move from the
middle of the recording medium to the outside thereof, the

5 print hole will not catch the corner part of the recording
medium during this first phase of printing.

After this first printing phase, the carriage is
moved again relative to the recording medium so that the
priﬁt hole bypasses the corner part of the recording medium,

10 and returns to the print start position located between the
corners of the recording medium, where the print hole or
print head is not in alignment with either corner of the
recording medium. Characters are then printed in the

— diraction from the print start position toward the second

15 side edge of the recording medium not printed in the first
printing phase.

When the print hole is moved to the print start
position, the print hole bypasses the corner part of the
recording medium. Accordingly, the print hole will not catch

20 the corner part of the recording medium during this movement.
When the print operation is carried out in the second print
phase, the print hole is moved from the print start position
on the recording medium where it is between the corners of
the recording medium, toward the side edge of the recording

25 medium not printed during the first print phase. Thus, the
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“curl'ed cdrner-Za.OT recording'nediunfz and the print- head Ii es under

. curl ed ¢orner 2a of recording ‘nmedi um 2.« To prevent print hole 1 from

cat chi ng corner part -2a of recording nedium 2, the conventional art
controls the carriage and the paper feed so t hat t he- printing operation
starts froma position where print hole 1 is |ocated bel ow | eadi ng edge 2c
-of recording nedium2, as shownin FIG 8. As a result, the follow ng
probl ens are encountered. As shown in FIG 8, the upper end of print hole 1
and wire 3a located at the highest position are spaced a djstance
priht hole will not catch the corner part of the recording
medium during this second print phase. |
In one embodiment of the invention, the method of
controlling a carriage and a paper feed in a printer is
5 carried out 50 that the carriage moves and the print hole of
the ribbon mask is positioned sufficiently away from the
corner of the recording medium to the inside of the edge as
viewed in the character pitch direction, and then the
recording medium is fed in the forward direction. Thus, the
10 control method of this embodiment is well adapted for use in
a printer of the type in which the carriage is moved in the
character pitch direction and the recording medium is moved
in the direction orthogonal to the character pitch direction.
— In another embodiment of—the present invention, the
15 method of controlling a carriage and a paper feed iﬁ a
printer is carried out so the carriage moves and the print
hole of the ribbon mask is positioned sufficiently away from
the recording medium as viewed in the character pitch
direction. The recording medium is first fed in the reverse
20 direction so that the print hole of the ribbon mask is’
positioned sufficiently away from the recording medium as
.viewed in the direction of feeding the recording medium. Tﬁe
carriage is again moved so that the print hole of the ribbon
mask is positioned between but sufficiently away from the
25 opposed corners of the recording medium as viewed in the

character pitch direction. Finally, the recording medium is
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. L f.rom-1 eadi ng edge 2¢ of recordi ng medi um 2. As a result, it is |np055|ble
;.o print characters on 't he ‘area of recording medium 2 MAthIn t hi-s distance
L of leading edge 2c of recording medium2. If it is attenpted to print a
character in this area within the distance L of the |eading edge 2c of

recordi ng nedium 2 using this prior art prlnter conflguratlon Thi s Sheet
Has Been Repl aced [err]

fed in the forward direction. Accordingly, the control
method of this embodiment is well adapted for use in a
printer of the type in which the carriage is moved in the

character pitch direction and the recording medium is moved

in

in the direction orthogonal to the character pitch direction.

In yet another embodiment, a function similar to that
set forth above for printing on the leading edge of the
recording medium is used for printing on the trailing edge of
the recording medium.

19 " In still anofher embodiment, the method of
controlling a carriage and a paper feed in a printer is
carried out in a manner that the carriage is moved so that
the print hole of the ribbon.mask is positioned between and

—_ sufficiently away from the opposed corners of the recording

15 medium as viewed in the character pitch direction, and then
the recording medium is fed in the forward direction.
Accordingly, the control method of this embodiment is well
adaptable for the printer of the type in which the carriage
is moved in the character pitch direction and the recording

20 medium is moved in the direct;on orthogonal to the character
pitch direction.

In still another embodiment, the method of
controlling a carriage and a paper feed in a printer 'is
carried out in a manner so that the carriage.is moved sé.that

25 the print hole of tﬁe ribbon mask is positioned at a position

sufficiently away from the recording medium as viewed in the
€ mecLum as vView= _
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: .3 and control, print hole 1 will catch corner part 2a of recording medium 2
as-stated above. The sane probl em of catching the corner of |eading edge 2c
of  recording nmedium 2 also arises when trying to print on the trailing edge
of recording nmedium 2. Generally speaking, in.accordance with the present

I nvention, in a nethod of controlling a carriage and a paper feed in a
printer, a carriage is noved relative to a

character pitch direction, the recording medium is then fed
in the forward direction so that the print hole of the ribbon
mask is positioned sufficiently away from the recording

medium as viewed in the direction of feeding the recording

W

medium, the carriage is again moved so that the print hole of

the ribbon mask is positioned at a position between and

sufficiently apart from the corner of the recording medium as
viewed in the character pitch direction, and finally the
recording medium is fed in the reverse directiqn.

10 Accordingly, the control ﬁethod as set forth in this
embodiment is well adaptable for the printer of the type in
which the carriage is moved in the character pitch direction
and the recording medium is moved in the direction orthogonal

— ' to the character pitch direction+

15 It is a primary object of the invention to provide a
method of controlling a carriage and paper feed in a printer
in which objects are printed on a substantially full area of
a racording medium including the leading and/or trailing
edges, without the corner part of the recording medium

20 catching in any of the print holes.

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

The invention accordingly comprises the featurés of

- 25 construction, combinations of elements and-elements and

arrangement of parts which will be exemplified in the
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: “recordi ng medium so that the print hole of the ribbon mask is positioned at
- a print start position {ocated between corners at opposed ends of an edge
~of the recording nedium The corners define the intersection -of said edge
and. first and second opposed sides of the recording nedium At the print
start position the print hole of the ribbon mask or the print head is not
~aligned with either of the corners. Characters are printed in the direction
fromthe print start position toward one of said opposed corners of the
recording medium The path of initial novement of the carriage is spaced
from ~
constructions hereinafter set forth and the scope of the

invention will be indicated in the claims.

For a fuller understanding of the invention,

tn

reference is had to the following description taken in
connection with the accompanying drawings, in which:
FIG. 1 is a flow chart showing a first embodiment of
a method of controlling a carriage and a paper feed in a
printer according to the present invention;
10 _ FIG. 2a is a fragmentary front plan view of a portion
of a printer to which the control method is applied;
FIG. 2b is a side elevational view of the portion of
—_ the p;inter of FIG. 2a; —
FIG. 3 is a diagram showing the operation of the
15 printer during each step of operation;
FIG. 4 is a diagram showing the operation of the
printer during a particular step of operation;
FIG. 5 is a diagram showing the operation of the
printer during a number of particular steps of operation;
20 FIG. 6 is a block diagram showing the printer
incorporating the control method of the present invention;
FIG. 7(a) is a diagram showing'the relationship

between a print head and the recording medium in the prior

- i

art;
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sai d edge ddring at l.east ‘the portion of the.path in registratibn,fron1ﬁﬁth

f__ohegof sai d opposed corners to prevent interference between the print hole -

~of ‘the ribbon mask and the one of the opposed corners. During this printing

-oper ati on,

the print hole is noved fromthe print start position on the

recOrding nmedi um This Sheet Has Been Re | aced [err]
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FIG. 7(b) is also a diagram showing the relationship
between a print head and the recording medium in the prior
art; and |

FIG. 8 is an-additional diagram showing the
relationship between a print head and the recofding medium in

the prior art.

The present invention will be described with
reference to the accompanying drawings.

Reference is made to FIGS. 2a and 2b of the drawings
which depict a portion of a printer of a first embodiment of
a method of controlling a carriage and a paper feed in a
printer according to the present—invention. A carriage 10 is
reciprocatively mounted along the axial line B and éuided by
a guide shaft 11 fastened to the frame (not shown). A print
head 12 and a ribbon mask holder 13 méde of transparent
synthetic resin are fastened to carriage 10. A ribbon mask
14 formed of a thin metal plate is attached to the region of
a central opening 13a in ribbon mask holder 13 so that ribbon
mask 14 is located between print head 12 and a platen 20.
Ribbon mask 14 includes a print hole 15 formed therein.

A photosensor 16 is mounted on ribbon mask holder 13.
The photosensor detects a leading edge 32, a trailing edge 34
and both side edges 33 of a recording medium 30 as will be
described later. -

e
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_mhlch I's suff|C|entIy amay fromthe corner part of the recording-medi-um -
‘toward the first side of the recording medi um ‘Since the. print. head and
print hole nmove fromthe mddle of the recording nediumto the outside
thereof, the print hole will not catch the corner part of the recording
nedluntdurlng this first phase of printing. After this first printing
phase, the.carriage is noved again relative to the recordi ng nedi um so that
the print hole bypasses the corner part of the recordlng medi um

In the printer thus constructed, recording medium 30
is fed by a pair of feed rollers 22 into a space between
ribbon mask 14 and platen 20, while being guided by a paper
guide plate 21. An ink ribboh (not shown) is disposed in the

space between the front end face (facing platen 20) of the

(V)]

nose 12a of print head 12 and ribbon mask 14. Wires 17 are
driven forward out of the front end face of the nose of print
head 12, thereby printing characters on recording medium 30,
while carriage 10 is moving.

10 Reference is now made to FIG. 1 of the drawings which

is a flow chart showing a first embodiment of a method of

H\

controlling a carriage and a paper ieed in a printer
according to the present invention. Reference is made

— additionally to FIGS. 2 and 3 wiren explaining the steps in

15 the flow chart of FIG. 1. FIG. 3 is a diagram in ﬁhich the
major motions of carriage 10 relative to recording medium 30
are indicated by arrows. In FIG. 3, the positions of
carriage 10 and of the front end face of print head nose 1l2a,
subsequent to a step STY9 in the flow diagram, are indicated

20 by the step numbers (i.e. STll for step 1l1).

In step STl of FIG. 1, carriage 10 (CR in the flow

diagram of FIG. 1) is moved from a stand-by position to a
centering position.' This centering position may be any

position between side edges 33 of recording medium 30 so long

25 as print hole 15 is a sufficient distance away from corner 3l

ThlS Sheet Has Been Replaced
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and-returns to the print start position: |ocated between the corners of the
Fécording nedlun1 where the print hole or print- head i's not in allgnnent-
with either corner of the recording nmedium Characters are then printed in
the direction fromthe print start position toward the second side edge of
the recording medi um not. printed in the first prlntlng phase. When the
print hole is noved to the print start position, the print hole bypasses -
the corner part of the recording nmedium Accordingly, the print hole wll
not catch _ :

of recording medium 30 and photosensor 16 is positioned
between side edges 33 of recording medium 30 (FIG. 3).
In step ST2, paired feed rollers 22 are turned in the

forward direction to feed recording medium 30 forward.

n

When recording medium 30 is fed forward, leading edge
32 of.recording medium 30 is sensed by photosensor 16 at a
sensing position S in step ST3. After being sensed by
photosensor 16, recording medium 30 is further fed a
distance L1 (FIGS. 2a and 2b, ST4) irom sensing position S
10 (FIGS. 2a and 2b) in the direction of Arrow C (FIG. 2a), and
then the paper feed is stopped (step STS). |
Distance Ll is a distance recording medium 30 will be
fed when leading edge 32 thereof has run past print hole 15,
— and has been. sensed by photosensor 16 at sensing position S.
15 _ in step ST6, carriage 10 is moved reciprocafely in
the character pitch direction in order to detect the width of
recording medium 30 (step ST7). More specifically, the width
of recording medium 30 is determined by photosensor 16
detecting both side edges 33 of recording medium 30 through
20 the movement of carriage 10 in the character pitch direction
(Arrow D - FIG. 2a).
Print hole 15 will nat catch corner 31 of recording
medium 30 since leading edge 32 of recording medium 30 has

passed print hole 15 in ST8.

25 In step ST8 paired feed rollers 22 are moved in a
reverse direction a distance L1 - o (FIG. 2a). As a result,
. Tl ﬁii“seﬁllieﬁi‘ced




f t he .corner part -of the recordi ng nedlun1durlng thls movenent. Wien the
prlnt operation is carried out in the second print phase, the Print hole is
" moved fromthe print start position on the recording medi umwhere it is

" between the corners of the recording nedium toward the side edge of the
recordlng medi um not printed during the first print phase. Thus, the This

- Sheet Has Been Rel aced [err] _

leading edge 32 of recording medium 30 is moved into a
position a distance o from sensing position S.

Distance a i1s set to & predetermined distance
properly selected to be within a range in which leading edge

32 of recording medium 30 moved in the reverse direction is

n

in a position away from print hole 15 (to the right as viewed
in FIG. 2a), but not beyond sensor 16 (sensing positioﬁ S).
In step STY9, carriage 10 is moved to the medium

center (numeral ST9 in FIG. 3). Medium center is defined as

10 a position where print hole 15 is spaced sufficiently from
corners 31 of recording medium 30 to the inside thereof as
viewed in the character pitch direction. The medium center
may be selected at any position within the range denoted as A

— in FIG. 4. ~

1s In step ST10, paired feed rollers 22 are moved in the
forward direction (Arrow C of FIG. 2a) to feed recording
medium 30 a distance L2 (see FIG. 2a and ST 10 in FIG. 3).
Leading edge 32 of recording medium 30 is put in a position
S1 located a distance o + L2 apart from sensing poéition S.

20 Print hole 15 of ribbon mask 14 is located at a print start
position ST10 (FIG. 3) on recording medium 30, which is
located away from corner 31 of recording medium-30.

The distance L2 may be set within the range in which

the position 51 of leading edge 32 of recording medium 30

25 lies to the left of a leftmost wire 17a of wires 17 of print

head 12 as viewed in FIG. 25, and to the right of a front end

This Sheet Has Been.R
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.5 - : [err] print hole will not catch the cor ner part of the

: recording mediumduring this second print.phase. I'n one enbodi nent of -the -
“invention, the method of controlling a carriage and a paper feed ina 7
“printer is carried out so that the carriage noves and -the print hole of the
ri bbon mask i's positioned sufficiently away fromthe corner of the :
recording nediumto the inside of the edge as viewed in the character pitch
“direction, and then the

15a (leftmost end as viewed in FIG. Za) of print hole 15
(FIG. 2a).

In step ST1ll, carriage 10 is moved to the left as
viewed in FIG. 3, and a printing operation is performed (See

ST1l in FIG. 3). In this particular embodiment, the left

tn

portion as viewed in FIG. 3 of recording medium 30 with
respect to the print start position on leading edge 32 of
recording medium 30 undergoes tﬁe print operation in this
first print phase.

10 In step ST12, paired feed rollers 22 are turned in
the reverse direction and move recording medium 30 a distance
L2 in the reverse direction (ST12 in FIG. 3). Leading edge
32 of print medium 30 is returned to the position located a

— distance o away from sensing position S.

15 . ~ In step ST13, carriage 10 is moved to the medium
center (ST13 in FIG. 13).

In step ST14, paired feed rollers 22 are turned in
the forward direction (Arrow C in FIG. 2a) and feed recording
medium 30 a distance L2 (ST14 in FIG. 13). Print hole 15 of

20 ribbon mask 14 is positioned at the print start position
(indicated by ST14 in FIG. 3), which is essentially the same
position as the print start position in step ST10, which is
away from corner 31 of recording medium 30.

In steps ST12 to ST1l4, print hole 15 bypasses one

25 corner 31 of recording medium 30 and is moved to the print

start position away from corner 31 of recording medium 30.

i
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; recordlng mediumis fed in the forward direction. Thus, the control néfhod'
.- of this enbodinent is well adapted for.use in-a printer of the'type in
" which the carriage is noved in the character pitch direction and the

: 'recording mediumis noved in the direction orthogonal "to the character

pitch direction. In another enbodi nent of-the present invention, the met hod
. of controlling a carriage and a paper feed in a printer is carried out so
" the carriage noves and the print hole of the ribbon mask is positioned
sufficiently away fromthe recording nmediumas viewed in the character
pitch |
B In step ST15, carriége 10 is moved to the right as
viewed in FIG. -3, and a printing operation is performed (ST15
in FIG. 3). In this particular embodiment, the right half of
leading edge 32 of recording medium 30 not printed during the
S first print phase undergoes the print operation in this
second print phase.
In step ST16, characters are printed in a normal
print mode on the majority of recording medium 30. -Carriage
10 is simply reciprocatively moved while the medium is fed at
10 the line feed pitches, and print operations are performed
while the carriage moves.
In step ST17, the system control checks whether
trailing edg® 34 of recording medium 30 (FIG. 3) is sensed by
— photosensor 16. If photosensor 16 has not yet sensed
15 trailing edge 34 of recording medium 30, the system control
returns to step ST16. Accordingly, recording medium 30
ﬁndergoes the normal print procedure of step ST16 until step
ST17 senses trailing edge 34 of recording medium 30.
When trailing.edge 34 of recording medium 30 is
20 sensed in step ST17 by photosensor 16, step ST18 is performed
in which the control system checks whether M1 + Bl is equal
to or less than L3 (M1l + Bl < L3) (Fig. 5). Ml indicates a
quantity of recording medium 30 fed after photosensor 16
senses trailing edge 34 of recording medium 30. This
25 recording medium 30 feed quantity can be kenown by counting

the number of advances of the paper feed motor after

his Sheet Has'Been Rep }aced
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direction. The recordlng nedlun1|s flrst fed in the reverse direction so .
.that the print: hole of the ribbon mask is, positioned suff|C|entIy away’ from
the recording nediumas viewed in the di recti on of feedlng t he recording
medi um The carriage is again noved so that the print hole of the ribbon
mask. i s positioned between but sufficiently away fromthe opposed corners
of -the recording mediumas viewed in the character pitch direction.

Finally, the recording mediumis This Sheet- Has Been Repl aced [err]

photosensor 16 senses trailing edge 34 of recordiﬁg medium
3o.

Bl indicates a quantity of line feed (line feed
.pitch) required for a normal print step (step ST1l6) to take

place without interference between print hole 13 and corners

wh

35.

L3 indicates the distance ranging from sensing
position S defined by photosensor 16 to the back end 15b
(rightmost end as viewed in FIG. 5) of print hole 15. 1If

10 recording medium 30 moves in excess of distance L3, trailing
edge 34 of recording medium 30 will enter the area of print-
hole 15.
During step ST18, if.M1 + 31 is equal to or less than
— L3 (M1 + Bl = L3), the control system recognizes that a space
15 large enough to print one more linés in normal print mode is
still left on recording medium 30. Accordingly, in step
ST19, the control system directs the printer to print one
line and returns to the step ST18.

If M1 + Bl is more than L3, the system control

20 recognizes that if the normal print is performed, trailing
edge 34 of recording medium 30 will enter the area of print
hole 15. 1If this were permitted, when print hole 15 moves to
print from outside edge 33 of recording medium 30, it may
catch a corner 35 of recording medium 30 (FIG. 7, FIG. 3).

25 Step ST18 is provided to prevent such an unwanted situation.

I
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[err] 6 fed in the forward direction. Accordingly, the control nethod of
this enbodinent is-well adapted for use in-a printer.of the type in whi ch
the. carriage is noved in the character pitch direction and the recording
medi umis noved in the direction orthogonal to the character pitch
direction.

In step'STIB,Iif the control system determines that
M1 + Bl is neither equal to nor less than L3 (M1 + Bl < L3),
the control system recognizes that characters cannot be
printed on trailing edge 34 of recording medium 30 in the

normal print mode through simple reciprocative motion of

tn

carriage 10. Thus, the system control advances to step ST20.
In step ST20, the system control checks as to whether
M + B is equal to or less than L4 (M + f < L4) (Fig. 5). M
indicates a quantity of recording medium 30 fed after photo
10 sensor 16 senses trailing edge 34 of recording medium 30.
This recording medium 30 feed quantity can be known by
counting the number of advances of the paper feed motor after
photo sensor 16 senses trailing edge 34 of recording medium
— 30. Accordingly, when the system- control advances from step
1s ST18 to step ST20 and bypasses step ST 19, M = M1 (FIG. 5).
However, when the control system once passes through step
ST19 before moving from step ST18 to step ST20, M = M1 + Bl.
B indicates da quantity of line feed between the
present print line and the next one. f may be equal to Bl or
20 _ not equal to Bl.
L4 indicates a distance between sensing position §
and a rightmost wire 17b of wires 17.as viewed in Fig. 5. If
M+ 8 > L4, rightmost wire 17b.would travel off of trailing
edge 34 of recording medium 30.
25 If step ST20 determines that M + f is neither equal

to nor less than L4 (M + B < L4), the control svstem -

I
’—l
(=)
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l.n yet anot her enbodlnent a function simlar to that set forth above for-
‘printing on the |eading edge of the recording mediumis used for printing
on'the trailing edge of the recording nedium In still another enbodi nent,
the method of controlling a carriage and a paper feed in a printer is
carried out in a manner that the carriage is noved so that the print hole
of the ribbon mask is positioned between and sufficiently away fromthe
opposed corners of the recordlng medi um as viewed in the character pitch
direction, and then :

recognizes that no further printable area is left on the
trailing end area of recording medium 30, and wires 17 have’
at least in part traveled off trailing edge 34 of récording

medium 30. Therefore, recording medium 30 is discharged in

in

step ST21.

If step ST20 determines that M + 3 is equal to or
less than L4 (M + B < L4), the control system recognizes that
a printable area is still left on trailing edge 34 of
recording medium 30, and wires l7lhave not traveled off
10 trailing edge 34 of recording medium 30. The printer enters

step ST22 in which a phase of a printing operatiop is entered
in which printing on trailing edge 34 of recording medium 30
is performed.
B In step ST22, carriage 19-is moved to the medium.
15 center (ST22 in FIG. 3). |
In step ST23, paired eject rollers 46 are turned in
the forward direction, to feed recording medium 30 a distance
B (FIG. 5 and ST23 in FIG. 3). As a result, trailing edge 34
of recording medium 30 is put in a position which is a
20 distance M + f away from sensing position S. Print hole 15
of ribbon mask 14 is positioned at the print start position
(indicated by ST23 in FIG. 3) on recording medium 30, which
is between corners 35 of trailing edge 3; of recording medium
30.

25 In step ST24, carriage 10 is moved to the left as

viewed in FIG. 3, and a print operation is performed (ST24 in

RN [ um‘“"“'




: ~the recording mediumis fed in the forward direction. Accordingly, the

t- ¢gontrol nethod of this enbodinment is well adaptable for the printer of the
type in which the carriage is nmoved in the character .pitch direction and.
the recording nediumis noved in the direction orthogonal to the.character -
pitch direction. In still another enbodinent, the nethod of controlling a
carriage and a paper feed in a printer is carried out in a manner so that
the carriage is noved so that the print hole of the ribbon mask is
positioned at a position '

FIG. 3). In this particular embodiment, the left portion of
recording medium 30 with respect to the print start position
on trailing edge 34 of recording medium 30 undergoes the
print operation during this first print phase. |

5 In step ST25, paired eject rollers 46 are turned-in
the forward direction to feed recording medium 30 a distance
L5 - B - M (ST25 in Fi1G. 3). As a result, trailing edge 34
of recording medium 30 is put in a position located a
distance L5 beyond sensing position S of photo sensor 16.

10 L5 is the distance recdrding medium 30 is fed after
trailing edge 34 of recording medium 30 has moved past print-
hole 15 and step ST25 is invoked.

In step ST26, carriage 10 is moved to the medium

— center of recording medium 30 (S¥26 in FIG. 3).

15 ~ In step ST27, p&ired eject rollers are turned in the
reverse direction to feed recording medium 30 a distance L5 -
B - M (ST27 in FIG. 3). As a result, trailing edge 34 of
recording medium 30 is returned to a position a distance M +
B beyond sensing position S of photo'sensor 16. Print hole

20 15 of ribbon mask 14 is positioned at the print start
position (ST27 in FIG. 3) on recording medium 30 between
corners 35 of trailing edge 34 of recording medium 30.

In steps ST25 to ST27, print hole 15 bypasses'one
corner 35 of recording medium 30, and is moved to thé print

25 start position away from corner 35 on trailing edge 34 of

recording medium 30.

et Has Been Replaced. -
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- sufficiently away fromthe recording mediumas viewed in the This Sheet Has
: -Been Repl aced [err] [err] 7 character pitch direction, the recording
mediumis then fed i.n the Tormard direction so that the print hole of the

rlbbon

15

20

25

In step ST28, carriage 10 is moved to the right in
FIG. 3, thereby performing a printing operation (ST28 in FIG.
3). In this particular embodiment, the remaining right half
of trailing edge 34 of recording medium 30 not printed during
the first print phase undergoes the print operation in this
second print phase. 1In step ST29 recording medium 30 is
discharged.

In the method of controlling a carriage and a paper
feed in a printer, which is thus far described, when
characters are printed on leading edge 32 or trailing edge 34
of recording medium 30, print hole 15 moves from the print
start position on the medium, which is away from corners 31
or 35 of recording medium 30; toward side edges 33 of
recording medium 30. Thus, primt- hole 15 will never catch a
corner 31 or 35 of recording medium 30. Characteré may be
printed on a subsﬁantially full area of recording medium 30
extending up to leading edge 32 or trailing edge 34 thereof.

Reference is now made to FiG. 6 which shows a block
diagram of the printer portions necessary to carry out the
process of the above-mentioned embodiment. 1In the Figure,
reference numeral 16 deéignates the above-mentioned phqto
sensor. A detecting circuit 41 detects the width of
recording medium 30 and leading edge 32 and trailing edge 34
thereof using sensing signals derived from photo sensor 16.
The sensing signals are stored through a main controller 40

into a memory circuit 42.

-
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-mask is positioned sufficiently away fromthe recording nediumas viewed in
.the direction of feeding the recording nedium the carriage i s agai'n noved
- so.that the print hole of the ribbon nask is positioned at a position

. between and sufficiently apart fromthe corner.of the recordi ng nedi um as
viewed in the character pitch direction, and finally the recording nmedium"
is-fed in the reverse direction. Accordingly, the control nethod as set
forth in this enbodinent is well adaptable for the printer of the type in
which the carriage is noved in the character pitch direction

Reference numeral 45 designates a paper feed motor
for driving paired feed rollers 22. Reference.numeral 47 is
a carriage motor for moving carriage 10. Reference numeral
43 is a print mechanism for driving print head 12 and the ink

ribbon feed mechanism. Reference numeral 44 is a drive

w

circuit for driving paper feed motor 45, carriage motor 47,
and print mechanism 43.
In a second embodiment of the present invention, the

following modifications may be made. In the above-mentioned

10 first embodiment, the print start position in step ST10 is
the same as that in step ST1l4 as viewed in the character
pitch direction. However, in the second embodiment, these
print start positions may be.different from each other so

— long as a reliable print on leading edge 32 of recording

15 medium 30 is insured. The same thing is true for the print
start positions on trailing edge 34 of recording medium 30 in
the steps ST23 and ST27.

In a third embodiment of the present invention, the

following modifications may be made. In the first embodiment

20 mentioned above, when print hole 15 is moved to the print
start position on leading edge 32 of recording medium 30,
start position on trailing edge 34 of recording medium 30,
carriage 10 is moved to a position, which is sufficiently
away from corners 31 or 35 of'recording medium 30, and

25 between the corners as viewed in the character pitch

direction, and then recording medium 30 is fed either in the

This Sheet Has Been Reﬂ
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‘and. the recordlng nedlun1|s aned in the dlrectlon orthogonal to the

char act er

-_prOV|de a met hod of controlllng a carriage and paper feed in a printer

pitch direction. It is a primary obj ect of the invention to

whi ch objects are printed on a substantially full area of a recordi ng
medi um i ncl uding the | eading and/or trailing edges, w thout the corner part
of the recording mediumcatching in any of the print holes. Still other
obj ects and advantages of the invention will in part be obvious and w |
part be apparent fromthe

10

15

20

25

forward direction or in the reverse direction. However, in
the third embodiment, in a printer of the type in which the
carriage is movable in the direction orthogonal to the
character pitch direction, the carriage may be moved also in
the direction orthogonal to the charaéter pitch direction
instead of feeding the recording medium. In such an
arrangement, guide shaft 11, platen 20 and paper guide plate
21 would be mounted on a carriage (not shown) for movement in
the direction of arrow E of FIG. 2a. .

In a fourth embodiment of the present invention, the
following modifications may be made. 1In the above-mentioned
first embodiment, when printing characters on leading edge 32
of recording medium 30, carriage 10 is first moved to the
left as viewed in FIG. 3, and then is moved to the right.
However, in the.fourth embodiment, if required, carriage 10
may first be moved to the right, and then to the left. The
same thing is true when printing on trailing edge 34 of
recording medium 30. In a fifth embodiment of the
present invention, the following modifications.may-be made.
The above-mentioned first embodiment is designed so as to
print characters of one line on leading edge 32 or trailing
edge 34 of recording medium 30. However, in the fifth
embodiment, the carriage/paper feed controlling method of the
invention is likewise applicable for the printing of
characters of two more lines in the same recording medium

area. The reason for this is that when the print hole size,

- This Sheet Has Been Reﬂlaced
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....speci ficatiron and draw ngs. The invention accordingly conprises the
:features of construction, conbinations of el enents. and .el enents and

- arrangement of parts which will be exenplified in the ThIS Sheet Has Been
. Repl aced 7 [err] 'REPLACEMENT SHEET

the wire layout area, and the line feed pitch are selected so
as to have specific vaiues, a print area of two or more lines
is often used in an area where the print head is near to
leading edge 32 or trailing edge 34 of recording medium 30.

5 As described above, according'to the invention, when
characters of the dot matrix printer are priqted on a leading
or trailing edge over a recording medium, the printer moves
from the print start position on the recording medium, which
is away from, and between the corners of the recording

10 ‘medium, towards a side edge of the medium. Thus, the printer
will not catch either corner of the recording medium.

It will thus be seen that the objects'set forth
above, among those made apparent from fhe preceding

— description, are efficiently attained and, since certain

15 changes may be made in the above method without deéarting
from the ' scope of the invention, it is intended
that all matter contained in the above description or shown
in the accompanying drawings shall be interpreted as
illustrative and not in a limiting sense.

20 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 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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09NO\/ constructlons her ei nafter set forth and .t he scope of

E'the invention wi.ll be indicated in-the claims. For a fuller under st andi ng .
of the invention, reference is had to the follow ng description taken in

connecti on vvith-the acconpanyi ng draw ngs, ‘in which:=ELG 1 i's a flow chart
showi ng a first enbodi nent of ‘a nethod of controlling a car and a
paper feed in a printer according to the present |nve/]II/”/}// |G 2a

fragnentary front plan view of a portion

10

1

12

13

14

15

17

18

19

20

21

22

i gy

CLAIMS

1. A method of controlling a print head and a
recording medium feed in a printer, the recording medium
having a leading edge between two corners and two sides,
comprising the steps of:

moving.the print head and the recording medium
relatively so that the front end of the print head is
positioned at a print start position located between said two
corners and away from one of said corners of the recording
medium; |

carrying out a-print operation from the print
start position on or adjacent the- leading edge of the

recording medium toward a first side of the recording medium;

moving the print head and the recording medium
relatively so that the front end of the print head bypasses
the corner of the recording medium, and is returned to the
print start position on or adjacent the leading edge of the
recording medium; and

carrying out a print operation from the print
start position on the leading edge of the recording medium
toward 'a second side edge of the recording medium,

whereby objects to be printed are printed on or

adjacent the leading edge of the recording medium.

H \
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of a printer to which the control nethod is applied; FIG 2b is a side
-el.evational view of the portion of the printer of FIG 2a; - FIG 3 is a
di agram showi ng the operation of the printer duri tep of operation
FIG 4 is a diagram show ng the operation of the printer during a ™
particul ar step of operation; FIG 5 is a di agram Wmmff tion of
the printer during a nunber of particul ar steps of ”mB,ﬂG s a
bl ock di agram showi ng the printer

[

[

[¥3}

2. A method of controlling a print head and a

[

2 recording medium feed in a printer, the recording medium

w

having a trailing edge between two corners and two sides,

comprising the steps of:

o~

5 moving a print head and a recording medium

6 relativelf so that the front end of the print head is

7 posifioned at a print start position on a trailing edge of

8 the recordihg medium, the print start position being located

9 away from a corner of the recording medium;
16— carrying out a primt operation from the print
11 start position on the trailing edge of the recordiné medium
12 toward a first side edge of the recording medium;
13 moving the print head and the recording medium
14 relatively so that the front end of the print head bypasses
15 the corner of the recording medium, and is returned to the
16 print start position on the tréiling edge of the recording.
17 medium; and carrying out a print operation from the
18 print start position on the trailing edge of the recording
19 medium toward a second side edge of the recording medium,
20 whereby objects to be printed are printed on
21 the trailing edge of the recording medium.

. ‘This Sheet Has Been Re
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Jncorporatlng the control nethod of the present invention; FIG 7(a) s a
-“di-agram showi ng the rel ationship- ‘bet ween' a ‘print head and the recording

mediumin the prior art; [err] =~ 9 FIG 7(b) is aIso_a_dLagLaanhQMkng~the

rel ationship .

1R

13

tad

io—

11

12

13

16

17

18

19

20

N O

3. A method of controlling a carriage and a
recording medium feed in a printer having a carriage, a print
head mounted on the carriage, a ribbon mask mounted on the
carriage in a state that the ribbon mask is:located between
an ink ribbon supplied to the front end of the print head and
a recording medium, and a print hole formed in the ribbon
mask, the recording medium having a leading edge between two
corners and two sides, comprising the steps of:

moving a.darriage-and a recording medium
relatively so that the print hole- of the ribbon mask is
positioned at a print start position on or adjacenﬁ a leading
edge of the recording medium, the print start position being
located away from a corner of the recording medium;

carrying out a print operation from the print
start position on or adjacent the leading edge of the
recording medium toward a first side of the recording medium;

moving the carriage and the recording medium
relatively so that the print hole bypasses the corner of the
recording medium, and is returned to the print start position

on or adjacent the leading edge of the recording medium; and

—_—
T
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-between a pr| nt head and the recordl ng nmediumin the prior art; and FIG. 8.
'i.s an .addi t i onal dlagran1shomﬁng t he rel ati onship between: a prlnt head and

“ the recording mediumin the prior art. The present‘“‘VEﬁ%+on\mLLL‘EEna _

¢ descri.bed with reference to the acconpanyi ng drawin Ref erence 1S de to
FIGS. 2a and 2b of the draw ngs which depict a port @g ']fm of a
first enbodi nent of a nmethod of controlling a carria Mm,ﬂeed I n

a

21 ' carryihg out a print operatioﬁ from the print
22 start position on the leading edge of the recording medium.
23 toward a second side of the recording medium;
264 whereby objects to be printed are printed on or
25 adjacent the leading edge of the recording medium.
1
2
—
3
1 4, The method-according to claim 3, in which
2 returning the carriage to the print start position is carried
3 out so that the carriage is moved to position the print hole
= of the ribbon mask sufficiently away from the recording
5 medium as viewed in the character pitch directicn,'the
6 recording medium is then fed in the reverse direction 'so that
7 the print hole of the ribbon mask is positioned sufficiéntly
8 away from the recording medium as viewed.in the direction of
9 feeding the recording medium, the carriage is then moved so
10 that the print hole of the ribbon mask is positioned
i1 sufficiently away from one of the corners of the recording
12 medium between the corners as viewed in the character pitch
13 direction, and finally the recording medium is fed in the
14 forward direction.

//II/I///III/////I/I//I77W



. printer- according to the present-invention. A carriaf y

" reciprocatively nounted along the axial line B and guided b gde shaft
11 fastened to the frame (not shown). A print he mg\ \“g ‘mask
hol der 13 made of transparent synthetic resin are r<1age 10.
A ribbon mask 14 formed of -a thin nmetal plate is attached to the regi on of
a central opening 13a in ribbon nask holder 13 so that ribbon mask 14 is

| ocat ed between print head 12 and a platen 20. Ri bbon mask 14 includes a
print hole 15 formed therein. A photosensor 16 is nounted on ribbon mask .

hol der 13.

1

2

3

4

1 5. The method according to claim 4, in which

2 moving the carriage to the print start éosition is carried

3 out so that the carriage is moved to position where the print
4 hole of the ribbon mask sufficiently away from the corner of
5 the recording medium and between the corners as viewed in the
6 character pitch direction, and then the recording medium is.
7 fed in the forward direction.

=

2

3

.

1 6 . The method according to claim 4, in which

2 returning the carriage to the print start position is carried
3 out so that the carriage is moved to position the print hole
4 of the ribbon mask sufficiently away from the recording

5 medium as viewed in the character pitch direction, the

6 recording medium is then fed in the reverse direction so that
7 the print hole.of the ribbon mask is positioned sufficiently
8 away from the recording medium as viewed in the direction of

. This Sheet Has Been Rerlaced
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The photosensor detects a Ieadlng edge 32, a tralllng edge 34 and bot h side
‘edges 33 of a recording medium30 as will -be déscribed later. [err] 10

10 In the printer thus constructed, recording WEqLEHLégﬂLgﬂL&dﬂby—&”palr of
feed rollers 22 into a space betmeen _
(AN i

9 feeding the recording medium, the carriage is then moved so
10 that the print hole of the.ribbon mask is positioned-
S sufficiently away from the corner of the recording medium
12 where between the corners as viewed in the character pitch
13 direction, and finally the recording medium is fed in the
14 forward direction. |

1

2

3

4

1 7. A method of controlling a carriage and a

T2 recording medium feed in a printer having a carriage, a print

3 head mounted on the carriage, a ribbon mask mounted on the

4 carriage in a state that the ribbon mask is located between

5 an ink ribbon supplied to the front end of the print head and
6 a recording medium, and a print hole formed in the ribbon

7 mask, the recording medium having a trailing edge between two
3 corners and two sides, comprising the steps of:

9 moving a carriage and a recording medium

10 relatively so that the print hole of the ribbon mask is

11 positioned at a print start position on a trailing edge of °
12 the recording medium, the print start position being located
13 away from.a corner of the recording medium; |

Sheet Has Been Replaced
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- 14. Wres 17 are driven forward out of the front end fac

ribbon mask 14 and platen 20, while being guided by a paper guide plate 21.
An.ink ribbon (not shown) is disposed in the space between the front end -
face (facing platen 20) of the nose 12a of print head 12 and ri-bbo ask

e nose of
print head 12, thereby printing characters on rec 'ng nedi . ile
carriage 10 is noving. Reference is now nade to FIG m& S.
which is a flow chart showi ng a first enbodi nent of “Nﬂm ; cont'rol I'i ng
a carriage and a paper feed in a printer * -

14 carrying out a print operation from the print
15 start position on the trailing edge of the recording medium.
16 toward a first side edge of the recording medium;
17 moving the carriage and the recording ﬁedium
18 felatively so that the print hole bypasses the corner of the
19 recording medium, and is returned to the print start position
20 on the trailing esdge of the recording medium; and
21 carrying out a print operation from the print
22 start position on the trailing edge of the recording medium
23 toward.a second side edge of the recording medium;
24 whereby objects to be printed are printed on
25 the trailing edge area of the recording medium.
=
2
3
1 o 8. The method according to claim 7, in which
2 returning the carriage to the print start position is carried
3 out so that the carriage is moved to position the print hole
4 of the ribbon mask sufficiently away from the recording.
5 medium as viewed in the character pitch direction, the
6 recording medium is then fed in the forward direction so that
7 the print hole of the ribbon mask is positioned sufficiently
8 away from the recprding medium as viewed in the direction of
9 feeding the recording medium, the carriage is the?:fsziffl—
' This Sheet Has Been Replaced
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L accord| ng to the present |nvention Reference i s made addi tionally te Fl GS.

f'12 and 3 when expl ai-ni ng- the steps in the flow chart of FIG 1. FIG 3 is a
~diagramin which the major notions of carriage 10 rel ative to recording

‘medi um 30 are indicated by arrows. In FIG 3, the‘posm—mﬁe—e%—eax—m_age 10
and of the front end face of ‘print head nose 12a mﬂjﬂ}ﬁe to a step ST9

inthe flow diagram are indicated by the step nu l l"n step
11). In step ST1 of FIG "1, carriage 10 (CRjn the FIG. 1)

i s-moved froma stand-by position to a

10 that the print hole of the ribbon mask is positioned
11 sufficiently away from the corner of the recording medium
12 between the corners as viewed in the character pitch
13 direction, and finally the recording medium is fed in the
14 reverse direction.
1
2
3
4
1 9. The method according to claim 7 , in which the
2 movement of the carriage to the print start position is

3= carried out so that the carriage—is moved to position where

4 the print hole of the ribbon mask sufficiently away from the

5 corner of the recording medium and between the corners as

6 viewed in the character pitch direction, and then the

7 recording medium is fed in the reverse direction.

1

2

3

b

1 10. The method according to claim g9, in which

A returning the carriage to .the print start position is carrled
is Sheet Has Been Repiaced .




éentering pdsition. This'centering posi.ti on may be any position between.

E:'_'-'Si'cle edges 33 of recording nedium 30 so long as print hole 15 is a-

“sufficient di stance away from.corner 31 [err] 1 of recordlng medi um 30
.and phot osensor 16 is positioned between side edges 33 o di um -

S Iy

3 ~ out so that the carriage is moved to position the print hole
A of the ribbon mask sufficiently away from the recording
s medium as viewed in the character pitch direction, the
] recording medium is then fed in the forward direction so that
7 the print hole of the ribbon mask is positioned sufficiently
8 away from the recording medium as viewed in the direction of
9 feeding the recording medium, the carfiage is then moved so
10 that the print hole of the ribbon mask is positioned
11 sufficiently away from the corner of the recording medium
12 where between the corners as viewed in the character pitch
13 direction, and finally the recording medium is fed in the
14 reverse direction.
= 1i. The wmethod of any one of the preceding claims,
2 wherein the print start position is located so that there is

no interference between the print head and said corners.

o
1
f

12. The method according to any one of the preceding
claims, wherein the print hole of the ribbon mask is positioned

between them to prevent interference between the print hole
and a corner.

~_~h___~_‘\~*-~‘\
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In step ST2, paired feed rollers 22 are turned in the forward direction to
feed recordi ng medi um 30 forward. When recording nedium 30 is fed forward,
| eadi ng edge 32 of recording medium 30 is sensed by photosensor 16 at a
sensing position Sin step ST3. After being sensed by- photosensor 16,
recording medium 30 is further fed a distance LI (FIGS. 2a and 2b, ST4)
fromsensing position S (FIGS. 2a and 2b) in the direction of Arrow C (FI G

2a), and then the paper feed is stoppe T5). Distance LI is a
di stance recording nmedium 30 w |l be QM _ _

The object of the current invention is to print characters, for exé.mple, ona
sﬁbstantially full area of a recording medium (30) extended up to the leading (32) or
trailing (34) edge of the recording medium. A carriage (10) is moved so that a print
hole (15) of a ribbon mask (14) is positioned at a medium center as viewed in the
direction of feeding of a ;ecording medium. The recording medium is fed to a position
so that the print hole .is at a'print start position. A print operation is carried out toward a
first side edge of the recording medium. The recording medium is then fed in the
reverse direction to a position where the print hole is away from the recording medium
as viewed in the character.pitch direction. The carriage is then moved so that the print
hole is positioned at a medium center as viewed in the direction of feeding of a recording
medium. Thereafter, the medium is fed to a position so that the print hole is at a print
start position. A print operation is then carried out toward a second sidc;, of the recording
medium. A similar operation may be carried out to print on the trailing edge of a
recording medium. Thus, characters may be printed on the leading or trailing edge of
the recording medium without catching any of the corners of the recordi-ng medium on

the print hole.

Fig 2b.

-32-

-
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‘fed when | eadi ng edge. 32 t hereof has run past-print hol e 15, and has been

sensed by. photosensor

16 at sensing position S

“In step ST6,

carriage 10 is

noved reciprocately in the character pitch direction in order to detect the

wi dt h of

recordi ng medi um 30 (step ST7y)

More specifically, the width of .

recording medium 30 is determned by p ot osensor
recordi ng medi um 30 through * the novenent of carriage 10 in

edges 33 of

the character pitch direction (ArrOMIET’uFIG. 2a) .

catch corner

31 of

recording )
/ CR 17 maved

16 detecting both side
Print hole 15 will not
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rredl um 30 since Iead| ng edge 32 of recording nmedi um 30 has passed pr| nt
. "hole 15 in ST8. In step ST8 paired feed rollers 22 are noved in a reverse
- direction a distance L1 - [err] (FIG 2a). As.a result [err] 12 | eadi ng
edge 32 of recording nmedium 30 is noved into a _ . o
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p051t|on a dlstance [err] fron1sensrng p05|t|on S. Distance [err] is set to
a predeternined distance properly selected to be within a range in which

_ leading edge 32 of recording nmedium 30 noved: in the reverse direction is in
- a. position away fromprint -hole 15 (tg@gsehe right as viewed in FIG 2a), but
- not- beyond sensor 16 (sensing positian,S). |l step ST9, carriage 10 is’
moved to the nediumcenter (numeral ST9Yn Bl G 3). Mediumcenter is
defined as a position where print hole 15 is spaced sufficiently from
corners 31 of recording medium 30 to thesggside thereof as
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viewed in the character pitch direction. The medi umcenter may be selected
~at-.any position wthin the range: deno?] das Ain FI.G 4. In step ST10,
paired feed rollers 22 are nmoved in ¢ forward direction (ArrowCof FI G
~2a) to feed recording nedium 30 a dls-taacert—Z (see FIG 2a and ST 10'in
FIG 3). Leading edge 32 of recording medi dm 30 is put in a position Sl

| ocated a distance [err] L2 apart fromsensing . position S. Print hole 15 of
ri bbon mask 14 is located at a print start p05|t|on ST10 (FIG 3) on
recordi ng nmedium 30, which is
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| ocat ed amay from corner 31 of recording medi um 30. The distance L2 may be

... set within the range in which the position.Sl of ‘| eadi-ng edge 32 of
~ recording medium30 lies.to the left of a leftnost wire 17a of wires 17 of

- print head 12 as viewed in FIG 2a, ‘and to the right of a front end
ThlsSheetHasBeenRepIaced [err]
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- 13.7 ™ ) [err] 15a (IeftnDst end as viewed in FIG. 2a) of print
“ hote 15 (. FIG "2a). In step ST11, carriage 10.is noved to the left as

'-VIemed in FIG 3, and a printing operation is perforned (‘See ST11 in FIG

3).. In this particular ermbodi nent, thé/beft portion as viewed ih FIG 3 of
recordlng medi um 30 with respect to Lhe pring start position on | eadi ng
edge 32 of recording medi um 30 undergoes‘.th¢ print operation in this first
print phase.
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I n step ST12, paired feed roIIers 22 are turned.ln.the reverse dlrgg??gﬁwr
and ngve rﬁgpig ﬁ@ gﬁ E§§Iau s garstpnce L2 in the rikRRIASEMENESHERTS(STEG

in Fl G Pescr gg ggeﬁ t 0 prlnt medi um 30 | 4 Desoipiod :tpagdda., 0O PagédD..
| ocat € dc (tt') & °fpra§ sgns ng position| ¥ Ulsickt)ep :PAFR .2 86 Hhpde
10 is }() dig n‘i°é’éﬁ? Sr13 in FIG A3 Drkwing(§n paddd. k. RRiph Sl . v
feed r A?’ ”%m%(i) aP%g urnel® Raged- h‘% fbrward direct |';@mb@ﬁ§dtow géa B @ naded -
and fe SEHt di ng2eedituntoRoeed di-stnce; L2 (STIW in FIG 13). Print hote 1B
of DATE OF RECEIPT ... '

DATE OF RECEIPT...“.’.'!!‘.'.‘ ..........

METHOD OF CONTROLLING A CARRIAGE AND A PAPER
FEED IN A PRINTER

The present invention relates generally to a method
of controlling a carriage and a paper feed in a printer.

More particularly, the invention relates to a method of
controlling a carriage and a paper feed.in a printer, which
enables characters to be printed on a substantially full area
of a recording medium including the leading or trailing edge
thereof without the print head catching on the leading or
tfailing edge or corners of the recording medium.

A printer generally includes a carriage, a print head
mounted on the carriage, a ribbon mask mounted on the
carriage, and an ink ribbon which-is fed between a recording
‘medium and a print hole formed in the ribbon mask on the
front of the print head. Objects, or characters, are printed
on the recofding medium through the print hole. This type of
printer, called a dot matrix printér, is weil known in the
prior art.

FIGS. 7(a) and 7(b) show a portion of a prior art dot
matrix printer and the relationship of a print hole 1 of a
ribbon mask and a recording medium 2 in a dot matrix printer.
Reference numeral 3 designates wires driven forward out of.
the head.

In the prior art printer, when the carriage and a

paper feed are controlled so that the printing operatlon
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ri bbon mask 14 is positioned at the print start position (indicated by ST14
in FIG 3), which is essentially the sane position as the print start
position in step ST10 which is away from corner 31 of recordi ng nmedi um 30.
In steps ST12 to ST14, print hole 15 bypasses one corner 31 of recording
medi um 30 and is noved to the print starg position away from corner 31 of
recordi ng medium 30. This Sheet epl ace '

starts from the leading end 2b of recording medium 2, a
corner part 2a of recording medium 2 may catch in print hole
1 as it advances in the direction of Arrow A. As a result,
the recording medium may be broken or the printer may work
improperly.

Also in the printer of the type not having the ink
ribbon and the ribbon mask, such as an ink jet printer, if
corner part 2a of recording medium 2 is curled, the printing
operation will progress so that the print head pushes up the
curled corner 2a of recording medium 2, and the print head
lies under curled corner 2a of reéording medium 2.

To prevent print hole 1 from catching corner part 2a
of recording medium 2, the conventional art controls the
carriage and the paper feed so that the printing operation
starts from a position where print hole 1 is located below
leading edge 2c oi recording medium 2, as shown in FIG. 8.

As a result, the following problems are encountered;

As shown in FIG. 8, the upper end of print hole 1 and
wire 3a located at the highest position are spaced a distance
L from leading edge 2c of recording medium 2. As a résult,
it is impossible to print characters on the area of fecording
medium 2 within this distance L of leading edge 2c of
recording medium 2. ;f it is attempted to print a character
in this area within t;e distance L of the leading edge 2c¢ of

recording medium 2 using this prior art printer configuration

U s ooy maanes
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14 In step ST15, carriage 10 is noved to the right , and
a printing operation is perfornmed (ST15 in FIG 3).

enbodi ment, the right half of |eading edge 32 of rego dwpgﬁgﬁplun13 ot
printed during the first print phase undergoes the af3%n | nf this
second print phase. In step ST16, charagters are pr print

nmode on the majority of recording nedium 30. Carri

and control, print hole 1 will catch corner part 2a of
recording medium 2 as stated above.

The same problem of catching the corner of leading
edge 2c of recording medium 2 also arises when trying to

print on the trailing edge of recording medium 2.

Generally-speaking, in accorxdance with the present
invention, in a method of controlling a carriage and a paper
feed in a printer, a carriage is moved relative to a
récording medium so that the print hole of the ribbon mask is
positioned at a print start position located between corners
at opposed ends of an edge of the recording medium. The
corners define the intersection ©wf said edge and first and
second opposed sides of the recording medium. At the print
start position the print hole of the ribbon mask or the print
head is not aligned with either of the corners. Characters
are printed in the direction from the print start position
toward one of said opposgd corners of the recording medium.
The path of initial movement of the carriage is spaced from
said edge during at least the portion of the path in
registration from with one of said opposed corners to prevent
interference between the print hole of the ribbon mask and
the one of fhe opposed corners.

During this printing operation, the print hole is

moved from the print start position on the recording medium,

This Sheet Has Been Rc(ilaced

(AT




10 is sinmply reciprocatively noved while the mediumis fed at the line feed
pi tches, and print., operations are perforned while t;e_aa[Llage moves. In
step STI7, the systemcontrol checks whether traili hdF o di ng
medium 30 (FIG 3) is sensed by photosensor 16. |If %jﬁ@gggﬁgbgfj%m as not
yet sensed trailing edge 34 of recording medium 30, {t s stem cont¥ ol
returns to step ST16. Accordingly, recordi ng nediunt3p ﬁﬁbé? t e :nor mal
print procedure of step ST16 until step ST1l7 senses tLaJI|nq edge 34 jof

recordi ng nmedi um 30. '

which is sufficiently away irom the corner part of the
recording médium, toward the first side of the recording
medium. Since the print head and print hole move from the
middle of the recording medium to the outside thereof, the
print hole will not catch the corner part of the recording
medium during this first phase of printing.

After this first printing phase, the carriage is
moved again relative to the recording medium so that the
print hole bypasses the corner part of the recording medium,
and returns to the print start position located between the
cofners of the recording medium, whére the print hole or
print head is not in alignment with either corner of the
recording medium. Characters are then printed in the
direction from the print start position toward the second
side edge of the recording medium not printed in the first
printing phdse.

When the print hole is moved to the print start
position, the print hole bypasses the corner part of the
recording medium. Accordingly, the print hole will not catch
the corner part of the recording medium during this movement.
When the print operation is carried out in the second print
phase, the print hole is moved from the print start position
on the recording medium where it is between the corners of
the recording medium, toward the side edge of the recording

medium not printed during the first print phase. Thus, the

e
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When trailing edge 34 of recording nedium 30 is sensed in step STI7 by

phot osensor 16, step ST18 is perfornmed in which
M + [err] is equal to or less than L3 (
i ndicates a quantity of recording nmedium 30 f
senses trailing edge 34 of recording megdi um 30.

feed quantity can be kenown by counting the nunb
feed notor after This Sheet Has Been Replaced [erf]l

gnpmﬁmmsﬁﬁﬂngf’“if .

otosensdr 16
| S, dheg Medi um 30 .
foégsggces off tthe paper

—+

print hole will not catch the corner part of the recording
medium during this second print phase.

In one embodiment of the invention, the method of
controliing a carriage and a paper feed in a printer is
carried out so that the carriage moves and the print hole of
the ribbon mask is positioned sufficiently away from the
corner of the recording medium to the inside of the edge as
viewed in the character pitch direction, and then the
recording mediuﬁ is fed in the forward direction. Thus, the
control method of this embodiment is well adapted for use in
a.printer of the type in which the carriage is moved in the
character pitch direction and the recording medium is moved
in the direction orthogonal to the character pitch direction.

In another embodiment of—the present invention, the
method of controlling a carriage and a paper feed ih a
printer is carried out so the carriage moves and the print
hole of the ribbbn mask is positioned sufficiently away from
the recording medium as viewed in the character pitch
direction. The recording medium is first fed in the reverse
direction sé that the print hole of the ribbon mask is
positioned sufficiently away from the recording medium as
viewed in the direction of feeding the recording medium. The
carriage is again moved so that the print hole of the ribbon
mask is positioned between but sufficiently away from the
opposed corners of the recording medium as viewed in the

character pitch direction. Finally, the recording medium is

 ORWARC M
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15 [err] photosensor 16 senses traili I 2A—of—Ternrdi ng
medi um 30. [err] indicates a quantity of line fee ' hﬁﬁgﬁr bﬁﬁ)
required for a normal print step (step ST16) to tpke place w thoyt
i nterference between print hole 13 and corners 35 0 9 NOV nn4

6

fed in the forward direction. Accordingly, the control
method of this embodiment is well adapted for use in a
printer of the type in which the carriage is moved in the
character pitéh direction and the recording medium is moved
in the direction orthogdnal to the'character pitch direction.

In yet another embodiment, a function similar to that
set forth above for printing on the leading edge of the
recording medium is used for printing on the trailing edge of
the recording medium.

In still another embodiment, the method of
céntrolling'a carriage and a paper feed in a printer is
carried out-in a manner that the carriage is moved so that
the print hole of the ribbon-mask is positioned between and
sufficiently away from the opposed corners of the recording
medium as viéwed in the character pitch direction, and then
the recording medium is fed in the forward direction.
Accordingly, the control method of this embodiment is well
adaptable for the printer of the type in which the carriage
is moved in the character pitch direction and the recording
medium is moved in the direction orthogonal to the character
pitch direction.

In still another embodiment, the method of
controlling a carriage and a paper feed in a printer is
carried out in a manner so that the carriage is moved so that
the print hole of the ribbon mask is positioned at a position

sufficiently away from the recording medium as viewed in the

Ill
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L3 indicates the di stance ranging from sensing position
phot osensor 16 to the back end 15b (rightnost end as vi emwﬂg
print hole 15. If recording medi um 30 noves in excess of stance L3,

trailing edge 34 of recording nmedium30 will enter the-a ea @ 9 NOVN199kol e

15. During step ST18, if.M + [err] is egual to or less ythan L3 (M [eFr
L3), the control systemrecogni zes that a space | arge engu To print one
more lines in normal print node is still left on recordifg nmedi um 30

Accordingly, in step

character pitch direction, the recording medium is then fed
in the forward direction so that the print hole of the ribbon
mask 1s positioned sufficiently away from the recording
medium as viewed in the direction of feeding the recording
medium, the carriage is again moved so that the print hole of
the ribbon mask is positioned at a position between and
sufficiently apart from the corner of the recording medium as
viewed in the character pitch direction, and finally the
recording medium is fed in the reverse direction.
Accordingly, the control method as set forth in this
embodiment ié well adaptable for the printer of the type in
which the carriage is moved in the character pitch direction
and the recording medium is moved in the direction orthogonal
to the character pitch direction+—

It is a primary object of the invention to provide a
method of controlling a carriage and paper feed in a printer
in which objects are printed on a substantially full area of
a recording medium including the leading and/or trailing
edges, without the corner part of the recording medium
catching in any of the print holes.

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

The invention accordingly comprises the features of
construction, combinations of elements and elements and

arrangement of parts which will be exemplified in the
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ST19, the control systemdirects the printer to print one |line and returns .
to the step ST18. If M [err] is nore than L3, theg-system contrgl

recogni zes that if the normal print is perforned, RE?LACEN“Q@@SHEET f

recording medium 30 will enter the area of print Ho =
permtted, when print hole 15 noves to grint from<n Gg
recordi ng medium 30, it nmay catch a corner 35 of rjeqo |un«3 (FI G

7, FIG 3).

[err]

Step ST18 is provided to prevent. such|adwunvanted sithagion.

constructions hereinafter set forth and the scope of the

invention will be indicated in the claims.

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 flow chart showing a first embodiment of
a method of controlling a carriage and a paper feed in a
printer according to the present invention;

FIG. 2a is a fragmentary front plan view of a portion
of a printer to which the control method is applied;

FIG. 2b is a side elevétional view of the portion of
the printer of FIG. 2a; —

FIG. 3 is a diagram showing the operation of the
printer during each step of operation;

FIG. 4 is a diagram showing the operation of the
printer during a particular step of operation;

.FIG; 5 is a diagram showing the operation of the

printer during a number of particular steps of operation;

FIG. 6 is a block diagram showing the printer
incorporating the control method of the present invention;

FIG. 7(a) is a diagram showing the relationship
between a print head and the recording medium in the prior

art;
—
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16 [err] In step ST18, if the control sy&k

that M + [err] is neither equal to nor less than L3 (M~
the control systemrecognizes that characters cannot b
edge 34 of recording nedium 30 in the normal print nod
reci procative notion of carriage 10. Thuws, the systemjc
step ST20.

FIG. 7(b) is also a diagram showing the relationship
between a print head and the recording medium in the priorx
art; and

FIG. 8 is an additional diagram showing the
relationship between a print head and the recording medium in

the prior art.

The present invention will be described with
reference to the accompanying drawings.

Reference is made to FIGS. 2a aﬁd 2b of the drawings
which depict a poriion of a printer of a first embodiment of
a method of controlling a carriage and a paper féed in a
printer according to the present—invention. A carriage 10 is
reciprocatively mounted along the axial line B and éuided by
a guide shaft 11 fasﬁéned to the frame (not shown). A print
head 12 and a ribbon mask holder 13 méde of transparent
synthetic resin are fastened to carriage 10. A ribbon mask
14 formed of a thin metal plate is attached to the region of
a central opening 13a in ribbon mask holder 13 so that ribbon
mask 14 is located between print head 12 and a platen 20.
Ribbon mask 14 includes a print hole 15 formed therein.

A photosensor 16 is mounted on ribbon mask holder 13.
The photosensor detects a leading edge 32, a trailing edge 34

and both side edges 33 of a recording medium 30 as will be

e
T

described later.
This Sheet Has B
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In step ST20, the system control checks as to whether M+ [err] is equal to
or less than L4 (M+ [err] < L4) (Fig. 5. Mindicates_ g

recordi ng nedium 30 fed after photo sensor 16 se ;
recordi ng medium 30. This recording nedium 30 fe¢N
counting the nunmber of advances of the pgper feed
16 senses trailing edge 34 of recordi ng nedi um 3Q.
system control advances fromstep ST18 to step STRQ and
19, M= M (FIG 5). However, when the control sygt

step

In the printer thus constructed, recording medium 30
is fed by a pair of feed rollers 22 into a space between
ribbon mask 14 and platen 20, while being guided by a paper
guide plate 21. An ink ribbon (not shown) is disposed in the
space between the front end face (facing platen 20) of the
nose l2a of print head 12 and ribbon mask 14. Wires 17 are
driven forward out of the front end face of the nose of print
head 12, thereby printing characters on recording medium 30,
while carriage 10 is moving.

Reference is now made to FIG. 1 of the drawings which
is a flow chart showing a first embodiment of a method of
controlling a carriage and a paper feed in a printer
according to the present invention. Reference is made
additionally to FIGS. 2 and 3 when explaining the steps in
the flow cﬁart of FIG. 1. FIG. 3 is a diagram in thch fhe
major motions of carriage 10 relative to recording medium 30
are indicated by arrows. 1In FIG. 3, the positiéns of
carriage 10 and of the front end face of print head nosé léa,
subsequent to a step STY9 in the flow diagram, are indicated
by the step numbers (i.e. ST1l for step 1l1).

In step STl of FIG. 1, carriage 10 (CR in the flow
diagram of FIG. 1) is moved from a stand-by position to a
centering position. This centering position may be any
position between side edges 33 of recording medium 30 so long

as print hole 15 is a sufficient distance away from corner 31

‘This Sheet Has Been Replaced '
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ST19 before noving fromstep ST18 to step ST20, M= M- [err] Jerr]

i ndi cates a quantity of |line feed between the preseniR e
next one. [err] may be equal to [err] or not equal OEPLHE'HJ i HHER es a
di stance between sensing position S and a rightnost mifre 17b of wirgs 17 as
viewed in Fig. 5. If M+ [err] > L4, rightrmost wire [17b QVtpgyell ¢f f of
trailing edge 34 of recording nmedium30. If step ST20 fermnes that{M +
[err] is neither equal to nor less than L4 (M+ [ery] L4), the r-pl

system e

of recording medium 30 and photosensor 16 is positioned
between side edges 33 of recording medium 30 (FIG. 3).

In step ST2, paired feed rollers 22 are turned in the
forward direction to feed recording medium 30 forward.

When recording medium 30 is fed forward, leading edge
32 of recording medium 30 is sensed by photosensor 16 at a
sensing poéition S in step ST3. After being sensed by
photosensor 16, recording medium 30 is further fed a
distance L1 (FIGS. 2a and 2b, ST4) irom sensinglposition S
(FIGS. 2a and 2b) in the direction of Arrow C (FIG. 2a), and
.then the paper fead is stopped (step ST5).

Distance L1 is a distance recording medium 30 will be
fed when leading edge 32 thereof has run past print hole 15,
and has been sensad by photosensor 16 at sensing position S.

"In step ST6, carriage 10 is moved reciprocafely in
the character pitch direction in order to detect the width of
recording medium 30 (step ST7). More specifically, the width
of recording medium 30 is determined by photosensor 16
detecting both side edges 33 of recording medium 30 through

. the movement of carriage 10 in the character pitch_direction

(Arrow D - FIG. 2a). |

Print hole 15 will not catch corner 31 of recordiﬁg
medium 30 since leading edge 32 of recording medium 30 has
passed print hole 15 in ST8.

In step ST8 paired feed rollers 22 are moved in a

reverse direction a distance Ll - o (FIG. 2a). As a result,

et Has Been Replaced
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Thi s Sheet Has Been Replaced [err] [err] 17 recognizes that no further

printable area is left on the trailing end area of r?vu h gg‘ and
REBLAGHMENT, §

wires 17 have at least in part traveled off trailing |8y ng

12 0 9 NOV 11964

leading edge 32 of recording medium 30 is moved into a
position a distance e from sensing position S.

Distance a is set to a predetermined distance
properly selected to be within a range in which leading edge
32 of recording medium 30 moved in the reverse direction is
in a position away from print hole 15 (to the right as viewed
in FIG. 2a), but not beyond Eensor 16 (sensing position §).

In step ST9, carriage 10 is moved to the medium
center (numeral ST9 in.FIG. 3). Medium center is defined as
a position where print hole 15 is spaced sufficiently from
cofners 31 of recording medium 30 to the inside thereof as
viewed in the character pitch direction. The medium center

may be selected at any position within the range denoted as A

in FIG. 4.

In Step ST10, paired feed rollers 22 are moved in the
forward direction (Arrow C of FIG. 2a) to feed recording
medium 30 a distance L2 (see FIG. 2a and ST 10 in FIG. 3).
Leading edge 32 of recording medium 30 is put in a position
S1 located a distance o + L2 apart from sensing position S.
Print hole 15 of ribbon mask 14 is located at a print start
position ST10 (FIG. 3) 6n recording medium 30, which is
located away from corner 31 of recording medium-30.

The distance L2 may be set within the range in which
the position S1 of leading edge 32 of recording medium 30
lies to the left of a leftmost wire 17a of wires 17 of print

head 12 as viewed in FIG. 2Za, and to the right of a front end

. This Sheet Has Been Replaced
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medi um 30. Therefore, recording nmedium 30 is discharged in step ST21. If
step ST20 determnes that M+ [err] is equal to or less than L4 (M [err]
L4), the control systemrecognizes that a prlntable area js stildl-teft on
trailing edge 34 of recording nedium 30, and wire{ ? A BMEN@SHEE’]}QI ed off
trailing edge 34 of recordi ng nedi um 30.33The pri ntg‘f‘ TP2 in
whi ch a phase of a printing operation is entered iinjwhich 8 i td ng on
trailing edge 34 of recording medium 30 is perforneq. 09 NOV

15a (leftmost end as viewed in FIG. 2a] OF print hole 15
(FIG. 2a).

In step ST1ll, carriage 10 is moved to the left as
viewed in FIG. 3, and a printing operation is performed (See
ST11 in FIG. 3). In this particular embodiment, the left
portion as viewed in FIG..J of recording medium 30 with
respect to the print start position on'leading edge 32 of
recording medium 30 undergoes tﬁe print éperation in this
first print phase.

In step ST12, paired feed rollers 22 are turned in
tﬁe reverse direction and mo&e recording medium 30 a distance
L2 in the reverse direction (ST12 in FIG. 3). Lsading edge
32 of print medium 30 is returned to the position located a
distance o away firom sensing position S.

In step ST13, carriage 10 is moved to the medium
center (ST13 in FIG. 13).

In step ST14, paired feed rollers 22 are turned in
the forward direction (Arrow C in FIG. 2a) and feed recording
medium 30 a distance L2 (ST14 in FIG. 13). Print hole 15 of
ribbon mask 14 is positioned at the print start position
(indicated by ST14 in FIG. 3), which is essentially the same .
position as the print start position in step ST10, which is
away from corner 31 of recording medium 30.

In steps ST12 to ST14, print hole 15 bypasses one
corner 31 of recording medium 30 and is moved to the print

start position away from corner 31 of recording medium 30.
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In step ST22, carriage [err] noved to the mediumcenter (ST22 in E
In step ST23, paired eject rollers 46 are turned in th
to feed recordi ng nmedium 30,a distance [err] (FIG 5 a
As a result, trailing edge 34 of recording nedium 30 i
which is a distance M+ [err] away fromygensing positio

of ribbon mask 14 is positioned at the print start posi
ST23 in FIG 3) on recordi ng nedi um 30, mhlch i s betwee
trailing edge 34 of recording nedium \

in a p03| tilor
. 0 PNONt19R6) d
n (indica b

ut

4

In step ST15, carriage l0 is moved to the right as
viewed in FIG. 3, and a printing operation is performed (ST15
in FIG. 3). 1In this particular embodiment, the right half of
leading edge 32 of recoiding medium 30 not printed during the
first print phase undergoes the print operation in this
second priﬁt phase.

In step ST16, characters are printed in a normal
print mode on the majority of recording medium 30. Carriage
10 is simply reciprocatively moved while the medium is fed at
the line feed pitches, and print operations are performed
thle the carriage moves.

In step ST17, the system control checks whether
trailing edg® 34 of recording medium 30 (FIG. 3) is sensed by
photosensor 16. If photosensor 16 has not yet sensed
trailing edge 34 of recording medium 30, the system control
returns to step ST16. Accordingly, recording medium 30
undergoes the normal print procedure of step ST16 until step
ST17 senses trailing edge 34 of recording medium 30.

When trailing edge 34 of recording medium 30 is
sensed in step ST17 by photosensor 16, step ST18 is performed
in which the control system checks whether M1 + Pl is equal
to or less than L3 (M1 + Bl < L3) (Fig. 5). M1 indicates a
guantity of recording medium 30 fed after photosensbr 16
senses trailing edge 34 of recording medium 30. This
recording medium 30 feed quantity can be kenown by counting

the number of advances of the paper feed motor after
O Hhe
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30. In step ST24, carriage 10 is noved to the left as viewed in FIG 3.
a print operation is perfornmed (ST24 in This Sheet HmREPERCFEEEnaSHEEfwrr]

18 FIG 3).

and

In this particular enbodi ment, the |eft porE+eR—6+
| | 09 NOV 199

15

photosensor 16 senses trailing edge 34 of recording medium
30. |

Bl indicates a quantity of line feed (line feed
pitch) required for a normal print step (step ST16) to take
place without inferference béfween print hole 13 and corners
35,

L3 indicates the distance ranging from sensing
position S defined by photosensor 16 to the back end 15b
(rightmost end as viewed in FIG. 5) of print hole 15. If
recording medium 30 moves in excess of distance L3, trailing
edge_34 of recording medium 30 will enter the area of print
nole 15.

During step ST18, if.M1 + Bl is equal to or less than
L3 (M1 + Bl =< L3), the control system recognizes that a space
large enough to print one more lines in normal print mode is
still left on recording medium 30. Accordingly, in step
S§T19, the control system directs the printer to print one

line and returns to the step ST18.

If M1 + Bl is more than L3, the system control
recognizes that if the normal print is performed, trailing
edge 34 of recording medium 30 will enter the area of print
hole 15. If this were permitted, when print hole 15 moves to
print from outside edge 33 of recording medium 30, it may
catch a corner 35 of recording medium 30 (FIG. 7, FIG. 3).

Step ST18 is provided to prevent such an unwanted situation.
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recording medium 30 with respect to the prlnt start position on trailing

(ST25 in FIG 3). As a result, tralllnglgdge 34 of recofd ngjwmao | S
put in a position located a dlstance LS beyond sensing position S of ph
sensor 16. L5 is the distance recording nmedium30 is fed &+er—tTalTINg
edge 34 of recording medium 30 has noved past print

In step ST18, if.the confrol s?stem determines that
M1 + Bl is neither equal to nor less than L3 (M1 + B1 < L3),
the control system récognizes that characters cannot be
printed on trailing edge 34 of recording medium 30 in the
normal print mode through simple reciprocative motion of
carriage 10. Thus, the system control advances to step ST20.

In step ST20, the system control checks as to whether
M + B is equal to or less than L4 (M + f§ £ L4) (Fig. 5). M
indicates a quantity of recording medium 30 fed.after photo
sensor 16 senses trailing edge 34 of recording medium 30.
This recording medium 30 feed quantity can be known by
counting the number of advances of the paper feed motor after
photo ssnsor 16 senses trailing edge 34 of recording medium
30. Accordingly, when the system-control advances from step
ST18 to step ST20 and bypasses step ST 19, M = Ml (FIG. 5).
However, when the control system once passes through step
ST19 before moving from step ST18 to step ST20, M = M1 + BlL

B indicates a quantity of line feed between the
present print line and the next one. f may be equal to 1 or
not equal to Bl.

L4 indicates a distance'between sensing position S
and a rightmoét wire 17b of wires 17 as viewéd in Fig. 5. 1If
M + B8 > L4, rightmost wire 17b would travel off of trailing
edge 34 of recording medium 30.

If step ST20 determines that M +  is neither equal

to nor less than L4 (M + B £ L4), the control system
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h$l e 15 and step ST25 is invoked. In step ST26, carriag %ﬁl{{%[ e
di um center of recording nedium30 (ST-26 in FIG 3). ] step ST27, |
paired eject rollers are turned in the reverse directio 0 0 ONDY ¥ dij n
medi um 30 a distance L5 - - M(ST27 in FIG 3). As a-+dsdlt, trailing éd§e
34 of recording nmedium 30 is returned tgq-a position a dijstance M+ [err]
beyond sensing position S of photo sensor 16. Print hol el 15 _of tibber—trask
14 is positioned at the print start position (ST27 in FIG 3) on recording

nmedi um 30 bet ween

recognizes that no further printéble area is.left on the
trailing end area of recording médium 30, and wires 17 have
at least in parﬁ traveled off trailing edge 34 of recording
medium 30. Therefore, recording medium 30 is discharged in
step ST21. | '

If step ST20 determines that M + B is equal to or
less than L4 (M + B s L4), the control system recognizes that
a printable area is still left on trailing edge 34 of
recording medium 30, and wires 17 have not traveled off
trailing edge 34 of recording medium 30. The printer enters
step ST22 in which a phase of a printing operation is_entered
in_which printing on trailing edge 34 of recording medium 30
is performed.

In step ST22, carriage 19-is moved to the medium
center (ST22 in FIG. 3).

In étep ST23, paired eject rollers 46 are turned in
the forward direction, to feed recording medium 30.a distance
B (FIG. 5 and ST23 in FIG. 3). As a result, trailing edge 34
of recording medium 30 is put in a position which is a
distance M + f away from sensing position S. Print hole 15
of ribbon mask 14 is positioned at the print start position
(indicated by ST23 in FIG. 3) on recording medium 30, which
is between corners 35 of trailing edge 34 of recording medium
30.

In step ST24, carriage 10 is moved to the left as

viewed in FIG. 3, and a print operation is performed (ST24 in
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corners 35 of trailing edge 34 of recording medium 30. In. steps ST2

ST27, print hole 15 bypasses one corner 35 of recordi 41‘3; Th gfst i s
noved to the print start position away from corner 35 gt 4
of recording nmedium 30. [err] 19 . "

| 18 09 NOV 190

|

FIG. 3). 1In this particular embodiment, the left portion of
recording medium 30 with respedt to the print start position
on trailing edge 34 of.recording medium 30 undergoes the
print operation during this first print phase.

In step ST25, paired eject rollers 46 are turned in
the forward direction to feed recording medium 30 a distance
L5 - B - M (ST25 in FIG. 3). As a result, trailing edge 34
of recording medium 30 is put in a position located a

 distance LS beyond sensing position § of photo sensor 16.

L5 is the distance recérding medium 30 is fed after
tfailing edge 34 of recording medium 30 has moved past print
hole 15 and step ST25 is invoked.

In step ST26, carriage 10 is moved to the medium

- center of recording medium‘30 (ST26 in FIG. 3).

In step ST27, paired eject rollers are turned in the
reverse direction ﬁo feed recording medium 30 a distance L5 -
B - M (ST27 in FIG. 3). As a result, trailing edge 34 of
recording medium 30 is returned to a position a distance M +
B beyond sehsing position S of photo sensor 16. Print hole
15 of ribbon mask 14 is positioned at the prinf start
position (ST27 in FIG. 3) on recording medium 30 between
corners 35 of trailing edge 34 of recording medium 30.

In steps ST25 to ST27, print hole 15 bypasses one
corner 35 of recording medium 30, and is moved to the print
start position away from corner 35 on trailing edge 34 of

recording medium 30.
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In step ST28, carriage 10 is noved to the right in FIG 3, thereby
performng a printing operation (ST28 in FIG 3). In this.particulac—.,
enbodi ment, the remaining right half of trailing edgﬁgﬁpLRCE-7=‘_§ﬁpgi
medi um 30 not printed during the first print phase u

operation in this second print phase. Ipgstep ST29 rdgcdrdj S
di scharged. In the nethod of controlling a carriage gnd ggﬂgﬁq%ggh I g a

printer, which is thus far described, when characterq dre _printed onl
| eadi ng edge 32 or trailing edge 34

In step ST28, carriage 10 is moved to the right in
FIG. 3, thereby performing a printing operation (ST28 in FIG.
3). In this particular embodiment, the remaining right half
of trailing edge 34 of recording medium 30 not printed during
the first print phase undergoes the print operation in this
second print phase. In step ST29 recording medium 30 is
discharged.

In the method of controlling a carriage and a paper
feed in a printer, which is thus far described, when
characters are printed on leading edge 32 or trailing edge 34
of recording medium 30, print hole 15 moves from the print
start position on the medium, which is away from corners 31
or 35 of recording medium 30; toward side edges 33 of
recording medium 30. Thus, primt hole 15 will never catch a
corner 31 or 35 of recording medium 30. Characteré may be
printed on a substantially full area of recording medium 30
extending up to leading edge 32 or trailing edge 34 thereof.

Reference is now made to FIG. 6 which shows a block
diagram of the printer portions necessary to carry out the
process of the above-mentioned embodiment. In the Figure,
reference numeral 16 designates the above-mentioned photo
sensor. A detecting circuit 41 detects the width of
recording medium 30 and leading edge 32 and trailing edge 34
thereof using sensing signals derived from photo sensor 16.
The sensing signals are stored through a main controller 40

into a memory circuit 42. —_—
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of recording nmedium 30, print hole 15 noves fromthe
on the medium which is away fromcorners 31 or 350
toward side edges 33 of recording nedium 30. Thus, p
catch a corner 31 or 35 of recording nedium 30. Char4d
on a substantially full area of recordi medi um 30 €
edge 32 or trailing edge 34 thereof. Reference is no

process of the above-nentioned enbodinent. In the Fig ,

Reference numeral 45.designates a paper feed motor
for driving paired feed rollers 22. Reference numeral 47 is
a carriége motor for moving carriage 10. Reference numeral
43 is a print mechanism for driving print head 12 and the ink
ribbon feed mechanism. Reference numeral 44 is'a drive
circuit for driving paper feed motor 45, carriage motor 47,
and print mechanism 43.

In a second embodiment of the present invention, the
following modifications may be made. In the above-mentioned
first embodiment, the print start position in step ST10 is
the same as that in step ST14 as viewed in the character
pitch direction. However, in the second embodiment, these
print start positions may be.different from each other so
long as a reliable print on leading edge 32 of recording
medium 30 ié insured. The same thing is true for the print
start positions on trailing edge 34 of recording medium 30 in
the steps ST23 and ST27.

In a third embodiment of the present inventioﬁ, the
following modifications.may bé made. In the first embodiment
mentioned above, when print hole 15 is moved to the print
start position on leading edge 32 of recording medium 30,
start position on trailing edge 34 of recording medium 30,
carriage 10 is moved to a position, which is sufficiently
away from corners 31 or 35 of recording medium 30, and
between the corners as viewed in the character pitch

directioh, and then recording medium 30 is fed either in the
\_.
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reference nuneral 16 designates the above-nentioned..photo. sensor

detecting circuit 41 detects the wdth of recordindRﬂpgAgﬁygﬁﬂagﬂgﬁfadlng

edge 32 and trailing edge 34 thereof using sensingi|s gualo gervet

phot o sensor
40 into a nenory circuit 42. [err] 21

Ak

om
16. The sensing signals are stored throyg sNr@V‘lgcon roller

forward difection'or in the reverse direction. Hdwever, in
the third embodiment, in a printer of the type in which the
carriage is movable in the direction orthogonal to the
character pitch direction, the carriage may be moved also in
the direction orthogonal to the character pitch direction
instead of feeding the recording medium. In such -an
arrangement, guide shaft 11, platen 20 and paper gquide plate
21 would be mounted on a carriage (not shown) fé; movement in
the direction of arrow E of FIG. 2a. .

In a fourth embodiment of the present invention, the
féllowing modifications may be made. 1In the above-mentioned
first embodiment, when printing characters on leading edge 32
of recording medium 30, carriage 10 is first moved to the
left as viewed in FIG. 3, and then is moved to the right.
However, in the fourth embodiment, if required, carriage 10
may first be moved to the right, and then to the left. The
same thing is true when printing on trailing edge 34 of
recording medium 30. In a fifth embodiment of the
present invention, the following modifications may be made.
The above-mentioned first embodiment is designed so as to
print characters of one line on leading edge 32 or trailing
edge 34 of recording medium 30. However, in the fifth
embodiment, ‘the carriage/paper feed controlling method of the
invention is likewise applicable for the printing of
characters of two more lines in the same recording medium

area. The reason for this is that when the print hole size,
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20 Reference nuneral 45 designates a paper feed notor for driving paired
feed rollers 22. Reference nunmeral 47 is a carriage notor for noving
carriage 10. Reference nuneral 43 is a print nechanismfor_d é;-,nint
head 12 and the ink ribbon feed nmechanism Referenc 7 '
circuit for driving paper feed notor 45,220arriage ﬁﬁ @QEMEM
mechani sm 43. In a second enbodi nent of "“the present \i

foll owi ng nodi fications may be made. In the above-

the wire layout area, and the line feed p are selected so

as to have specific valﬁes, a print area of two or more lines
is often used in an area where'the print head is near to
leéding edge 32 or trailing edge 34 of recording medium 30.

As described above, according to the invention, when
characters of the dot matrix printer are printed on a leading
or trailing edge over a recording medium, the printer moves
from the print start position on the recording medium, which
is away from, and between the corners of the recording
medium, towards a side edge of the medium. Thus, the printer
will not catch either corner of the recording medium.

It %ill thﬁs be seen that the bbjects set forth
above, among those made apparent from the preceding
description, are efficiently attained and, since certain
changes may be made in the above method without deﬁarting
from the scope of .the invention, it is intended
that all matter contained in the above description or shown
in the accompanying drawings shall be interpreted as
illustrative 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 described, and all

statements of the scope of the invention which, as a matter

of language, might be éaid to fall therebetween.

_—
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first enbodinment, the print start position in step ST10is the sane as that
In step ST14 as viewed in the character pitch direction. However, in the
second enbodi nent, these print start positions nay be different from each
other so long as a reliable print on | eading edge 32 of recording medi um 30
is insured. The sane thing is true for 4Hie print start positions on
trailing edge 34 of recording nmedium30 in the steps ST23 and ST27. In a

third enbodi pent _of the-present invention, t.he foIIoang_ﬂpQleggilgﬂi*ﬁay
REPL fMQWEW]DT% -

be made. In nt

ooores | | cncns  NOMIEIII

4

1. A method of controlling a print head and a
recording medium feed in a printer, the recording medium
having a leading edge between two corners and two sides,
comprising the steps of:

‘ moving the print head and the recording medium
relatively so that the front end of the print head is
positioned at a print start position located between said two
corners and away from one of said corners of the recording
medium;

carrying out a-print operation firom the print
- start position on or adjacent the- leading edge of the

recording medium toward a first side of the recording medium;

moving the print head and the recording medium
relatively so that the front end of the print head bypasses
the corner of the recording medium, and is returned to the
print start position on or adjacent the leading edge of the
recording medium; and

carrying out a print operétion from the print
start position on the leading edge of the recording medium
toward a second side edge of the recording medium,

whereby objects to be printed are printed on or
adjacent the leading edge of the recording medium.

-
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menti oned above, when print hole 15 is noved to the print start position on
| eadi ng edge 32 of recording nedium 30, start position on trailing edge 34
of recording nmedium 30, carriage 10 is noved to a position, which is

sufficiently away fromcorners 31 or 35 of recording-nedium 30, and between
the corners as viewed in the character opitch direction, and then recording

medium 30 is fed either in the [err]
RN ) M

-—"‘r-:::”".';"':’:-'-:f::‘ \
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2. A method of controlling a prinf head and a
recording medium feed in a printer, the recording medium
having a trailing edge between two corners and two sides,
comprising the steps.of:

moving a print head and a recording medium
relatively. so that the front end of the print head is
poéitioned at a print start position on a trailing edge of
the recordihg medium, the print start position being located
away from a corner of the recording medium;

carrying out a primt operation from the print
start position on the trailing edge of the recordin@ medium
toward a first side edge of the recording medium;

moving the print head and the recording medium -
relatively so that the front end of the print head bypasses
the corner of the fecording medium, and is returned to the
print start position on the tréiling'edge of the'recording
medium; and carrying out a print operation from the
print start position on the trailing edge of the recording
medium toward a second side edge of the recording medium,

| whereby objects to be printed are printed on

the trailing edge of the recording medium.

___________*_‘___‘
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21 [err] forward direction or in the reverse direction. However, in the
third enbodinment, in a printer of the type in which the carriage is novable
in the direction orthogonal to the character pitch direction, the carriage
may be noved also in the direction orthogonal to the character pitch
direction instead of feeding the recordigng medium In such an arrangenent,
gui de shaft 11, platen 20 and paper QU|5E plate 21 woul d be nounted on a

carriage (not shown) for novenment in
0 g

- . .

3. A method of controlling a carriage and a
recording medium feed in a printer having a carriage, a print
head mounted on the carriage, a ribbon mask mounted on the
carriage in a state that the ribbon mask is located between
an ink ribbon supplied to the front end of the pfint head and
a recording medium, and a print hole formed in the ribbon
mgsk, the recording medium having a leading edge between two
ﬁorners and two sides, comprising the steps of:

moving a carriage and a recording medium

- relatively so that the print hole-of the ribbon mask is

positioned at a print start position on orx adjacenf a leading
edge of the recording medium, the print start position being
located away from a corner of the recording medium;

carrying out a print operation from the print
start position on or adjacent the leading edge of the
recording medium toward a first side of the recording medium;

moving the carriage and the recording medium
relatively so that the print hole bypasses the corner of the
recording medium, and is returned to the print start position

on or adjacent the leading edge of the recording medium; and
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the direction of arrow E of FIG 2a. In a fourth enbodi nrent of the esent
I nvention, the follow ng nodifications nay be nade“Tﬁ“TﬁE_EEBVE_ﬁgﬁiioned
first enbodi nent, when printing characters on | eadi ordlng
medi um 30, carriage 10 is first noved to the |eft am m‘\ 3, and
ments,

then is noved to the right. However, ingghe fourth isf Fequired,
carriage 10 may first be noved to the right, and then to the |eft. The sane
thing is true when printing on trailing edge .34 of recording nmedi um 30.

In a fifth enbodi nent of the

carrying out a print operation from the print
start position on the leading edge of the recording medium
toward a §econd side of the recording medium;

whereby objects to be printed are printed on or

adjacent the leading edge of the recording medium.

4, The method according to claim 3, in which
returning the carriage to the print start position is carried
out so-that the carriage is moved to position the print hole
of the ribbon mask sufficiently away from the recording
medium as viewed in the character pitch direcfion,'the
recording medium is then fed in the reverse direction so that
the print hole of the ribbon mask is positioned sufficiently
away from the recording medium as viewed in the direction of
feeding the recording medium, the carriage is then moved so
that the print hole of the ribbon mask is positioned
sufficiently away from one of the corners of the recorxding
medium between the corners as viewed in the character pitch

direction, and finally the recording medium is fed in the

forward direction.
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present invention, the follow ng nodifications nay be made. The
above-nentioned first enbodi ment is designed so as to print characters of
one line on | eading edge 32 or trailing edge 34 of recording nmedi um 30.
However, in the fifth enbodi nent, the carriage/ paper fee Iing

met hod of the invention is |likew se applycable for t ti. ng of
characters of two nore lines in the sane recordlnglniymmﬂ[] ason
for this is that when the print hole size, [err] ”f

P

[REPLACEMENT. SHEET
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5... The method according to ;laim 4, in which

moving the carriage to the print start position is carried
out so that the carriage is moved to position where the print
hole of the ribbon mask sufficiently away from the corner of
the recording medium and between the corners as viewed in the
chéractef §itch direction, and then the recording medium is

fed in the forward direction.

6 - The method accarding to claim 4, in which
returning the carriage to the print start position is carried
out so that the carriage is moved to position the print hole
of the ribbon mask sufficiently away from the recording
medium as viewed in the character pitch direction, the
recording medium is then fed in the reverse direction sé that
the print hole of tﬁe ribbon mask is positioned sufficiently

away from the recording medium as viewed in the direction of
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22 the wire layout area, and the-lipe feed pitch are selected so as to

have specific val H r gﬂgﬁf f two or nmore lines is often used in an
area where the pri .ﬁgﬁﬁéﬁﬁi&ﬂ td | eadi ng edge 32 j edge 34 of
descrlbgd allove, according to,the invention,
arggprinted on a |ng
i j Nt er noves ' , I, ”MH"” Im’ n"I

recordi ng nmedi um
characters of the

' - feeding the recording medium, the carriage is then moved so
that the print hole of the ribbon mask is positioned
sufficiently away from the corner of the recording medium
where between the corners as viewed in the character pitch
direction, and finally the recording medium is fed in the

forward direction.

.7. A method of controlling a carriage and a
recording medium feed in a printer having a carriage, a print
head mounted on the carriage, a ribbon mask mounted on the
carriage in a state that the ribbon mask is located between
an ink ribbon supplied to the front end of the print head and
a recording medium, and a print hole formed in the ribbon
mask, the recording medium having a trailiné edge between two
corners and two sides, comprising the steps of:

moVing 4 carriage and a recording medium
relatively so that the print hole of the ribbon mask is
positioned at a print start position on a trailing edge of
the recording medium, the print start position being located

away from a corner of the recording medium;
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fromthe print start position on the recording nmedium which is away from
and between the corners of the recording medium towards a side edge of the
medi um Thus, the printer will not catch either corner of the recording
medium It wll thus be seen that the objects set forth above, anDng Those
nmade apparent fromthe preceding descripgion, are eff d and,
since certain changes may be made in the above rret "EIBML“ a

fromthe scope of the invention,- a s al natter
contained in the above description or shown

carrying out a print operation from the print
start position on the trailing edge of the recording medium
toward a first side edge of the recording medium;

moving the carriage and the recording medium
relatively so that the print hole bypasses the corner of the
recording medium, and is returned to the print start.position
on the trailing edge of the recording medium; and

carrying out a print operation from the print
start position on the trailing edge of the reco;ding medium
toward,a second side edge of the recording medium;

whersby objects to be printed are prihted on

the trailing edge area of the recording medium.

8. The method according to claim 7, in which
returning the carriage to the print start position is carried
out so that the carriage is moved to position the print hole
of the ribbon mésk sufficiently away from the recording
medium as viewed in the character pitch direction, the

-recording medium is then fed in the forward direction so that
the print hole of the ribbon mask is positioned sufficiently
away from the recording medium as viewed in the direction of

feeding the recording medium, the carriage is then moved so

REPLACEMENT SHEET
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in thF' a_ccorrpanyi ng draw ngs shall be interpret e%d not
inalimting sens@orkl; ;& ala0xdepple understood-that the i.ng clains
are intended to cor25§@M¢ﬁ%m&§n®H ehleri c and specv T res of the
invention herein des¢ribed, and al] ktatenents of W”WW# '

i nvention which, a$ & TRONDV W96l ahguage, mni ght be*sar M”

t herebet ween. [err] 30

that the print hole of the ribbon mask is positioned
sufficiently away from the corner of the recording medium
between the corners as viewed in the character pitch

direction, and finally the recording medium is fed in the

reverse direction.

.9 Thea method according.to claim 7, in which the
movement of the carriage to the print start position is
carried out so that the carriage—is moved to position where
the print hole of the ribbon mask sufficiently away from the -
corner of the recording medium and between the corners as
viewed in the character pitch direction, and then the

recording medium is fed in the reverse direction.

10 . The method according to claim 9, in which

returning the carriage to .the print start position is carried

|
This Sheet Has Been Replaced i
|

N




23 [err] 1. A nmethod of controlling a print head and a recordi ng nmedi um
feed in a printer, the recordi ng nmedi um havi ng a | éadh edge between two
corners and two sides, conprising the steps Of:J%? 'af t he ' head and

the recording mediumrelatively so that the fro @' m rint; head is
positioned at a print start position |qggated betwe /ﬁl)i/”/ :
. L " 4 : ]

out so that the carriage is moved to position the print hole
of the ribbon mask sufficiently away from the recording
medium as viewed in the character pitch direction, the
recording medium is then fed in the forward direction so that
the print hole of the ribbon mask is positioned sufficiently

away from the recording medium as viewed in the direction of

feeding the recording medium, the
that the print hole of the ribbon

sufficiently away from the corner

carriage is then moved so
mask is positioned

of the recording medium

where between the corners as viewed in the character pitch

direction, and finally the recording medium is fed in the

reverse direction.

11, The method of any one of the preceding claims,
'wherein the print start position is located so that there is

no interference between the print head and said corners.

12. The method according to any one of the preceding
claims, wherein the print hole of the ribbon mask is positioned

between them to prevent interference between the print hole
and a corner. -
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gorners and away fromone of said corners of the recording nmedium carrying
out a print operation fromthe print start position on or adjacent

t he-1 eadi ng edge of the recording nmediumtoward a first side of the
recording medi um noving the print head and the recording nmediumrel atively
so that the front end of the print headz3dypasses the corner of the
recording medium and is returned to the print start position on or

adj acent the | eadivierueto ®©FofcONTROIZANG ANCARRIAGEH 2D] A PAPER
FEED IN A PRINTER

ABSTRACT

The object of the current invention is to print characters, for example, on a
substantially full area of a recording medium (30) extended up to the leading (32) or
trailing (34) edge of the recording medium. A carriage (10) is moved so that a print
hole (15) of a ribbon mask (14) is positioned at a medium center as viewed in the
direction of feeding of a recording medium. The recording medium is fed to a position
so that the print hole is at a print start position. A print operation is carried out toward 2
first side edge of the recording medium. The recording medium is then fed in the
reverse direction to a position where the print hole is away from the recording medium
as viewed in the character pitch direction. The carriage is then moved so that the print
hole is positioned at a medium center as viewed in the direction of feeding of a recording
medium. Thereafter, the medium is fed to a position so that the print hole is at a print
start position. A print operation is then carried out toward a second side of the recording
medium. A similar operation may be carried out to print on the trailing edge of a
recording medium. Thus, characters may be printed on the leading or trailing edge of
the recording medium without catching any of the corners of the recording medium on

the print hole.

Fig 2b.
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carrying out a print operation fromthe print start position on the
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wher eby objects to be printed are printed on the trailing edge of the
recording medium [err] 25 [err] 3. A net hod of cont ™~
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head nounted on the carriage, a ribbon mask nounted on the carriage in a
state that the ribbon nmask is | ocated between an ink ribbon supplied to the
front end of the print head and a recording nmedium and a print hole forned

in the ribbon mask, the recording nmedi um having a | eadi .gpgeypgxﬂeﬁqwl )
corners and two sides, conprising the steps of: noving b aeiand

recording mediumrelatively so that the print hol e-of the|ribbon mask 1§
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recording medium the print start position being
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AND A PAPER FEED IN A PRINTER

BACKGROUND OF THE INVENTION

The present invention relates generally to 2 method of
controlling a carriage and a paper feed in a printer. More
particularly, the invention relates to a method of controlling
a carriage and a paper feed in a printer, which enables
characters to be printed on a substantially full area of a
recording medium including the leading or trailing edge

- thereof without the print head catching on the leading or

trailing edge or comers of the recording medium.
A printer generally includes a carriage, a print head
mounted on the carriage, a ribbon mask mounted on the

carriage, and an ink ribbon which is fed between a recording -

medium and a print hole formed in the ribbon mask on the
front of the print head. Objects, or characters, are printed on
the recording medium through the print bole. This type of
printer, called a dot matrix printer, is well known in the prior
art. .

" FIGS. 7(2) and 7() show a portion of a prior art dot
matrix printer and the relationship of a print hole 1 of a
ribbon mask and a recording medium 2 in a dot matrix
printer. Reference numeral 3 designates wires driven for-

‘ward out of the head.

In the prior art printer, when the carriage and a paper feed
are controlled so that the printing operation starts from the
leading end 2b of recording medium 2, a comer part 22 of
recording medium 2 may catch in print hole 1 as it advances
in the direction of Arrow A. As a result, the recording
medium may be broken or the printer may work impropetly.

Also in the printer of the type not having the ink ribbon
and the ribbon mask, such as an ink jet printer, if comer part
2a of recording medium 2 is curled, the printing operation
will progress so that the print head pushes up the curled
comer 2a of recording medium 2, and the print head lies
under curled comer 22 of recording medium 2.

To prevent print hole 1 from catching comer part 2a of

- recording medium 2, the conventional art controls the car-

riage and the paper feed so that the printing operation starts
from 2 position where print hole 1 is located below leading

-edge 2¢ of recording medium 2, as shown in FIG. 8. As a

result, the following problems are encountered. .

As shown in FIG. 8, the upper end of print hole 1 and wire
3z located at the highest pasition are spaced a distance L
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out -sd that the lLage is noved to position the print hole of the ribbon

m8sk sufficientl RE\%_ T TR or di ng medi um as viewed i n the charact er
pitch direction, ftiEre L ai1R

so that the prin ol.ge, of the ri bn mask is positioned sufficiently away
fromthe recordihg ¢ JANawogi gwed in the direction of feeding the

recordi ng nediu : arriage ifs jfthen noved so that the print hole of the
ri bbon mask is gositioned su iently away fromone of the corners of the

recordi ng medi unibetween-the corngrs as viewed in the character pitch

from leading edge 2¢ of recording medium 2. As a result, it
is impossible to print characters on the area of recording
medium 2 within this distance L of leading edge 2¢ of
recording medium 2. If it is attempted to print a character in
this area within the distance L of the leading edge 2c of :
recording medium 2 using this prior art printer configuration *
and control, print hole 1 will catch comner part 2a of
recording medium 2 as stated above.

The same problem of catching the corner of leading edge
2c of recording medium 2 also arises when trying to print on
the trailing edge of recording medium 2.

- SUMMARY OF THE INVENTION

Generally speaking, in accordance with the present inven-
tion, in a method of controlling a carriage and 2 paper feed
in a printer, acamagexsmovedmlanvemarecordmg
medium so that the print hole of the ribbon mask is posi-
opposed ends of an edge of the recording medium. The
comners define the intersection of said edge and first and
second opposed sides of the recarding medium. At the print
start position the print hole of the ribbon mask or the print
head is not aligned with either of the corners. Characters are

~ printed in the direction from the print start position toward
one of said opposed cormers of the recordmg medium. The
path of initial movement of the carriage is spaced from said
edge during at least the portion of the path in registration
from with one of said opposed comers to prevent interfer-
eace between the print hole of the ribbon mask and the one
of the opposed comers.

During this printing opetatlon, the print hole is moved
ﬁom the print start position on the recording medium, which

is sufficiently away from the comer part of the recording
medium, toward the first side of the recording medium.
Since the print head and print hole move from the middle of
the recording medium to the outside thereof, the print hole
will not catch the corner part of the recording medium
during this first phase of printing.

After this first printing phase, the carriage is moved again -
relative to the recording medium so that the print hole
bypasses the comer part of the recording medium, and
xeun'nstothcprmtstanposmonlocatedhetweenthecomers
ofthetecordmgmedmm. where the print hole or print head

is not in alignment with either corner of the recording
medmm Characters are then printed in the direction from
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disréctfon, and finally the recording nmediumis fed in the for
di iection. [err] 27 [err] 5. The nmet hod according to cl
noving the carriage to the print start position is carried
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the print start position toward the second side edge of the
recording medium not printed in the.first printing phase.
When the print hole is moved to the print start position, -
the print hole bypasses the corner part of the recording
medium. Accordingly, the print hole will not catch the corner
part of the recording medium during this movement. When
the print operation is carried out in the second print phase,
the print hole is moved from the print start position on the
recording medium where it is between the corners of the
recording medium, toward the side edge of the recording
medium not printed during the first print phase. Thus, the
print hole will not catch the cormer part of the recording
medium during this second print phase.
- In one embodiment of the invention, the method of
controlling a carriage and a paper feed in a printer is carried
out so that the camriage moves and the print hole of the
ribbon mask is positioned sufficiently away from the corner
of the recording medium to the inside of the edge as viewed
in the character pitch direction, and then the recording
medium is fed in the forward direction. Thus, the control
method of this embodiment is well adaptedforuseina
printer of the type in which the carriage ‘is moved in the
characnerpltch direction and the recording medium is moved
in the direction orthogonal to the character pitch direction.

In another embodiment of the present invention, the
method of controlling a carriage and a paper feed in a printer
is carried out so the carriage moves and the print hole of the
ribbon mask is positioned sufficiently away from the record-
ing medium as viewed in the character pitch direction. The
recording medium is first fed in the reverse direction so that
the print hole of the ribbon mask is positioned sufficiently
away from the recording medium as viewed in the direction
of feeding the recording medium. The carriage is again
moved so that the print hole of the ribbon mask is positioned
between but sufficiently away from the opposed cormers of
the recording medium as viewed in the character pitch
direction. Finally, the recording medium is fed in the for-
ward direction. Accordingly, the control method of this
embodiment is well adapted for use in a printer of the type
in which the carriage is moved in the character pitch
direction and the recording medium is moved in the direc-
tion orthogonal to the character pitch direction.

In yet another embodiment, a function similar to that set
forth above for printing on the leading edge of the recording
medium is used for printing on the trailing edge of the
recording medium.

In still another embodiment, the method of contmllix_tg ai



out sothat the carriage is noved to position where the prin

Lhole of the..

ri Bbon mask sufficiently away fromthe corner of the recordi mm‘EMENTFCBHEET

bet ween the corners as viewed in the character pitch directip

the recording nediumis fed in the forward direction. 6. T1e
according to claim4, in which returning the carriage to thelp
position iis carried out so that the carriage is noved to posjft

arta uiretr

" 23 o

on the 1m’in'r

hol e of the ribbon mask sufficiently away ¥ dom t he recordi ng{nedi um as

vieved in the charact@frifel &ld &iph! teed in'd Printer is carried out inT—

manner that the carriage is moved so that the print hole of
the ribbon mask is positioned between and sufficiently away
from the opposed corners of the recording medium as
viewed in the character pitch direction, and then the record-

ing medium is fed in the forward direction. Accordingly, the
control method of this embodiment is well adaptable for the :

printer of the type in which the camiage is moved in the

character pitch direction and the recording medium is moved
in the direction orthogonal to the character pitch direction.
In still another embodiment, the methad of controlling 2 -

carriage and a paper feed in 2 printer is carried out in a

mauner so that the carriage is moved so that the print hole.

of the ribbon mask is- positioned at a position sufficiently
away from the recording medium as viewed in the character
pitch direction, the recording medium is then fed in the

farward direction so that the print hole of the ribbon mask.

is positioned sufficiently away from the recording medium
as viewed in the direction of feeding the recording medium,
the carriage is again moved so that the print hole of the
ribbon mask is positioned at a position between and suffi-
ciently apart from the corner of the recording medium as
viewed in the character pitch direction, and finally the
recording medium is fed in the reverse direction. Accord-
ingly, the control method as set forth in this embodiment is
well adaptable for the printer of the type in which the
carriage is moved in the character pitch direction and the
recording medium is moved in the direction orthogonal to
the character pitch direction.

Itis a primary object of the invention to provide a method
of controlling a carriage and paper feed in a printer in which
abjects are printed on a substantially full area of a recording
medium including the leading and/or trailing edges, without
the corper part of the recording medium catching in any of
the print holes. -

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

‘{he invention accordingly comprises the features of con-
struction, combinations of elements and elements and
arrangement of parts which will be exemplified in the
constructions hereinafter set forth 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:




recdrdf*ng mediumis then fed in the reverse direction so that the prlnt

medi um as viewed in the direction of [err] [err] feed|nvya"
medium the carriage is then noved so that the print hole &%
mask is positioned
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FIG. 1 is a flow chart showing a first embodiment of a
method of controlling a carriage and a paper feed in a printer
according to the present invention;

FIG. 2a is a fragmentary front plan view of a portion of
a printer to which the control method is applied;

FIG. 25 is a side elevational view of the.portion of the
printer of FIG. 2a;

FIG. Smadzagramshowmgtheopmuonofmcpnnter
_ during each step of operation;

" FIG. 4 is a diagram showing the apcration of the printer
during a particular step of operation;

FIG. 5 is a diagram showing the operation of the printer
during a number of particular steps of operation; -

FIG. 6 is a block diagram showing the printer incorpo-
rating the control method of the present invention;

FIG. 7(a) is a diagram showing the relationship between
a print head and the recording medium in the prior art;

- FIG. %) is also a diagram showing the relationship
between a print head and the recording medium in the prior -
art; and

FIG. 8 is an additional diagram showing the relationship

- between a print head and the recording medium in the prior

art. .

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention will be described with reference to
the accompanying drawings..

Reference is made to FIGS. 2a and 2b of the drawings
which depict a portion of a printer of a first embodiment of
amethodofcontroﬂmgaamageandapaperfwdma
printer according to the present invention. A carriage 10 is
reciprocatively mounted along the axial line B and guided
by a guide shaft 11 fastened to the frame (not shown). Aprint
head 12 and a ribbon mask: holder 13 made of transparent
synthetic resin are fastened to carriage 10. A ribbon mask 14
formed of a thin metal plate is attached to the region of a
central opening 13z in ribbor mask holder 13 so that ribbon

. mask 14 is located between print head 12 and a platen 20.
Ribbon mask 14 includes a print hole 15 formed therein,

A photosensor 16 is mounted on ribbon. mask holder 13,
The photosensor detects a leading edge 32, a trailing edge 34
and both side edges 33 of a recording medium 30 as will be -
described later.




suffiéently away fromthe corner of the recordi ng nedi um-where-betweemr e
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corners as viewed in the character pitch direction, and fi

recording mediumis fed in the forward direction. 7. A ‘hod of
controlling a carriage and a recording nediumfeed in a priint Qrzbg}qi@gga
carriage, a print head nounted on the carriage, a ribbon Kk “nount ed on
the carriage in a state that the ribbon k is | ocated bt TR
ri bbon supplied to the front end of the print head and a fecordi ng nmedi um

and a print hole forned in the ribbon

In the printer thus constructed, recording medium 30 is
fed by a pair of feed rollers 22 into a space between ribbon -
mask 14 and platen 20, while being guided by a paper guide
plate 21. An ink ribbon (not shown) is disposed in the space
between the front end face (facing platen 20) of the nose 12a
of print head 12 and ribbon mask 14. Wires 17 are driven
forward out of the front end face of the nose of print head
12, thereby printing characters on recording medium 30,

_while carriage 10 is moving.

Reference is now made to FIG. 1 of the drawings which
is a flow chart showing a first embodiment of a method of
controlling a carriage and a paper feed in a printer according
to the present invention. Reference is made additionally to
FIGS. 2 and 3 when explaining the steps in the flow chart of
FIG. 1. FIG. 3 is a diagram in which the major motions of
carriage 10 relative to recording medinm 30 are indicated by
arrows. In FIG. 3, the positions of carriage 10 and of the
front end face of print head nose 124, subsequent to a step
ST9 in the flow diagram, are indicated by the step numbers
(i.e. ST11 for step 11).

In step ST1 of FIG. 1, carriage 10 (CR in the flow diagram
of FIG. 1) is moved from a stand-by position to a centering
position. This centering position may be any position
between side edges 33 of recording medium 30 so long as
print hole 15 is a sufficient distance away from comer 31 of

- recording medium 30 and photosensor 16 is positioned
between side edges 33 of recording medium 30 (FIG. 3).

In step ST2, paired feed rollers 22 are tumed in the
forward direction to feed recording medium 30 forward.

When recording medium 30 is fed forward, leading edge
32 of recording medium 30 is sensed by photosensor 16 at.

. a sensing position S in step ST3. After being sensed by
photosensor 16, recording medium 30 is further fed a
distance L1 (FIGS. 2a and 25, ST4) from sensing position S
(FIGS. 2a and 25) in the direction of Arrow C (FIG. 2a), and
then the paper feed is stopped (step STS).

Distance L1 is a distance recording medium 30 will be fed
when leading edge 32 thereof has run past print hole 15, and -
has been sensed by photosensor 16 at sensing position S. .

In step ST6, carriage 10 is moved reciprocately in the
character pitch direction in order to detect the width of
recording medium 30 (step ST7). More specifically, the |
width of recording medium 30 is determined by photosensor |
16 detecting both side edges 33 of recording medium 30
through the movement of carriage 10 in the character pitch
direction (Armow D—FIG. 2a).



mask the recording mediumhaving a trailing edge between two -
ttwo sides, conprising the steps of: noving a carriage and a_I ecosdiTiey a“'g\
“medi um reI atively so that the print hole of the ribbon pae

print start position bei ng | ocat ed awa z froma corner of\ the rec
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Priot hole 15 will not catch cormer 31 of recording. /,.mr-' T
medium 30 since leading edge 32 of recordmg medinm 30———"
has passed print hole 15 in ST8.

In step STB paired feed rollers 22 are moved in a reverse
direction a distance L1 (FIG. 2g). As a result, leading
edge 32 of recording medium 30 is moved into a position a
distance ¢ from sensing position S.

Distance. ¢ is set to a predetermined distance properly
selected to be within a range in which leading edge 32 of
recording medium 30 moved in the reverse direction isina
position away from print hole 15 (to the right as viewed in
FIG. 2a), but not beyond sensor 16 (sensing position S).

In step ST9, carriage 10 is moved to the medium center
‘(numeral ST9 in FIG. 3). Medium center is defined as a
position where print hole 15 is spaced sufficiently from
coreers 31 of recording medium 30 to the inside thereof as
viewed in the character pm:h direction. The medium center

may be selected at any position within the range denoted as
Ain FIG. 4.

In step ST10, paired feed rollers 22 are moved in the
forward direction (Arrow C of FIG. 2a) to feed recording
medium 30 a distance L2 (see FIG. 22 and ST 10 in FIG. 3).
Leading edge 32 of recording medium 30 is pat in a position
S1 located a distance o:+L.2 apart from sensing position S.
Print hole 15 of ribbon mask 14 is located at a print stact
position ST10 (FIG. 3) on recording medium 30, which is
located away from comner 31 of recording medium 30.

'I‘hcdxstanceumaybesetwmnntherangemwmchthe
position S1 of leading edge 32 of recording medium 30 lies
to the left of a leftmost wire 174 of wires 17 of print head
12 as viewed in FIG. 2q, and to the right of a front end 154
(IeftmostendasvxewedeIG 2a) of print hole 15 (FIG.
2a).

In step ST11, carriage 10 is moved to the left as viewed
in FIG. 3, and a printing aperation is performed (See STI1
in FIG. 3). In this particular embodiment, the left portion as .
viewed in FIG. 3 of recording medium 30 with respect to the
print start position on leading edge 32 of recording medium
30 undergoes the print operation in this first print phase.

In step ST12, paired feed rollers 22 are turned in the
reverse direction and move recording medium 30 a distance
L2 in the reverse direction (ST12 in FIG. 3). Leading edge
32 of print medium 30 is returned to the position located a
distance & away from sensing position S.

In step ST13, carriage 10 is moved to the medium center
(ST13 in FIG. 13).
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[err] carrying out a print operation fromthe print start p &bi'!-é\ﬁ'ﬁ

trailing edge of the recording nediumtoward a first side edg
recordi ng medi unm noving the carriage and the recordi ng nmediju

so that the print hole bypasses the corner of the recording
returned to the print start position on the trailing edge o

‘medi um and

(0]

[ Trer-reecomd n_gJ

“r“-rﬁg“m%ml

InstepSTl4.pairedfeedrouers22aren|rnedinthc

. forward direction (Arrow C in FIG. 24) and feed recording

medium 30 a distance L2 (ST14 in FIG. 13). Print hole 15
of ribbon mask 14 is positioned at the print start position
(indicated by ST14 in FIG. 3), which is essentially the same

position as the print start pesitioa in stcp ST10, which is

away from corner 31 of recording medium 30.

In steps ST12 to ST14, print hole 15 bypasses one cormer
31 of recording medium 30 and is moved to the peint start
position away from comer 31 of recording medium 30.

In step ST15, carriage 10 is moved to the right as viewed
in FIG. 3, and a printing operation is performed (ST1S in
FIG. 3). In this particular embodiment, the dght halt'.of
lmdingedgenofmm:dingmediumwmtpdmedilmqg
the- first print phase undergoes the print operation in this

 second print phase.

In step ST16, characters are printed in a normal print
mode on the majority of recording medium 30. Carriage 10
is simply reciprocatively moved while the medium is fed at
the line feed pitches, and print operations arc
while the carriage moves.

In step ST17, the system control checks whether trailing

" edge 34 of recording medium 30 (FIG. 3) is sensed by
. photosensor 16. If photosensor 16 has not yet sensed trailing
" edge 34 of recording medinm 30, the system control retums
. to step ST16. Accordingly, recording medium 30 undergoes

the normal print procedure of step ST16 until step ST17

~ seases trailing edge 34 of recording medinm 30.

thnuzﬂingedge&ofrecmdingmadi\mmismsc:d
in step ST17 by photosensor 16, step ST18 is performed in

which the control system checks whether M1+}1 isequal to

or less than L3 (M1+B1SL3) (FIG. 5). M1 indicates 2
qnmﬁtyofmordingmedim&fqdaﬂcrphntoml_ﬁ
senses trailing edge 34 of reconding medium 30. This
recording medium 30 feed quantity can be known by count-

ing the sumber of advances of the paper feed motor-after

gotosensor 16 senses trailing edge 34 of recording medinm

f1 indicates a quantity of line feed (line feed pitch)
sequired for a noomal print step (step ST16) to take place
without interference between print hole 13 and comers 35.
defined. by photosensor 16 to the back end 15b (rightmost
ead as viewed in FIG. 5) of print hole 15. If reconding
medium 30 moves in excess of distance L3, trailing edge 34
of recording medium 30 will enter the area of print hole 15,

|



carryimng out a print operation fromthe print start position on the -
trailing edge of the recording nediumtoward a second side edge of th
r écordi ng medi um whereby objects to be printed are printed
edge area of the recording nedium 8. The nethod according 13@
which returning the carriage to the print start position is gafried out s¢
that the carriage is noved to position thegprint hole of thejrlblpp :
sufficiently away fromthe recordi ng nmedium as viewed in the\character
pitch direction, the
During step ST18, if M1+{1 is equal to or less than L3
(M1+81=L3), the control system recognizes that a space
large enough to print one more lines in normal print mode.
is still left on recording medium 30. Accordingly, in step
ST19, the control system directs the printer to print onc line
and retmns to the step ST18.

If M1+$1 is more than L3, the system control recognizes
that if the normal print is performed, trailing edge 34 of
-recording medium 30 will enter the area of print hole 15. If
this were permitted, when print hole 15 moves to print from
outside edge 33 of recording medium 30, it may catch a
comer 35 of recording medium 30 (FIG. 7, FIG. 3). Step
ST18 is provided to prevent such an unwanted situation.

In step ST18, if the control system determines that M1+$1
is neither equal to nor less than L3 (M1+1=L3), the control
system recognizes that characters cannot be printed on
trailing edge 34 of recording medium 30 in the normal print
mode through simple reciprocative motion of carriage 10.
Thus, the system control advances to step ST20.

In step ST20, the system control checks as to whether
M+P is equal to or less than 14 (M+B=LA) (FIG. 5). M
indicates a quantity of recording medium 30 [ed after photo
sensor 16 senses trailing edge 34. of recording medium 30.
This recording medium 30 feed quantity can be known by

- counting the number of advances of the paper feed motor
after photo sensor 16 senses trailing edge 34 of recording
medium 30. Accordingly, when the system control advances
from step ST18 to step ST20 and bypasses step ST 19,
M=M1 (FIG. 5). However, when the control system once
passes through step ST19 before moving from stcp ST18 to
step ST20, M=M1+f1L :

@ indicates a quantity of line feed between the preseat
print line and the next one. 3 may be equal to B1 or not equal.
to BL

L4 indicates a distance between sensing position S and a
rightmost wire 175 of wires 17 as viewed in FIG. 5. If
M+f>LA4, rightmost wire 17b would travel off of trailing
edge 34 of recording medium 30.

If step ST20 determines that M-+ is neither equal to nor
less than L4 (M+R<SLA), the control system recognizes. that
no further printable area is left on the trailing end area of
recording medium 30, and wires 17 have at least in part
traveled off trailing edge 34 of recording medium 30.
Therefore, recording medium 30 is discharged in step ST21.

If step ST20 determines that M+ is equal to or less than
L4 (M+B=LA), the contral system recognizes that a print-
able area is still left on trailing edge 34 of recording medium
30, and wires 17 have not traveled off trailing edge 34 of




hol e of the ribbon mask is positioned sufficiently away fromt
medium as viewed in the direction of feeding the recording ned
carriage is then noved so [err] [err] 30

- 10-

recording medium 30. The printer enters step ST22 in which ;-

. a phase of a printing operation is entered in which printing.
on trailing edge 34 of recording medium 30 is performed.
In step ST22, carriage 10 is moved to the medium center
(ST22 in FIG. 3).
In step ST23, paired eject rollers 46 are turned in the
forward direction, to feed recording medium 30 a distance B
(FIG. 5 and ST23 in FIG. 3). As a result, trailing edge 34 of

recording medium 30 is put in a position which is a distance

M+$ away from sensing position S. Print hole 15 of ribbon
mask 14 is positioned at the print start position (indicated by
ST23 in FIG. 3) on recording medium 30, which is between
commers 35 of trailing edge 34 of recording medium 30.

In step ST24, carriage 10 is moved to the left as viewed
in FIG. 3, and a print operation is pecformed (ST24 in FIG.
_3). In this particular embodiment, the left portion of record-
ing medium 30 with respect to the print start position on
trailing edge 34 of recording medium 30 undergoes the print
operation during this first print phase.

In step S'l‘?s,pairedejectrolle:s“aremed'inthe
forwarddirecﬁontufeedreoordingmedium_..’»o a distance
L5-B-M (ST2S in FIG. 3). As a result, trailing edge 34 of
recording medium 30 is put in a position located a distance
LS beyond seasing position S of photo seasor 16.

LS is the distance recording medium 30 is fed afer

 trailing edge 34 of recarding medium 30 has moved past
print hole 15 and step ST2S is invoked. _
In step ST26, carriage 10 is moved to the medium ceater
of recording medium 30 (ST26 in FIG. 3). |
In step ST27, paired eject rollers are turned in the reverse.
directi:l:mfeedmco:ding mediam 30 a distance L5-3-M
. (ST27 in FIG. 3). As a result, trailing edge 34 of recording
medium 30 is returned to 2 position 2 distance M+ B beyond
aensingposiﬁonSofphotosensorlG.Pxintho}ngofnbbqn
mask 14 is positioned at the: print start position (ST27 in
FIG. 3) on recording medium 30 between corners 35 of
trailing edge 34 of recording medium 30.

In steps ST25 to ST27, print hole 15 bypasscs onc comer

‘35 of recarding medium 30. and is moved to the print start
position away from corner 55 on trailing cdge 34 of record-
ing medium 30. _ o

In step ST28, carriage 10 is moved to the right in FIG. 3,
thereby performing a printing operation (ST28 in FIG. 3). In
this particular embodiment, the remaining right half of
trailing edge 34 of recording medium 30 not printed during
the first print phase undergoes the print opcration in this
_second print phase. In step ST29 recording medium 30 is
discharzed. .

recording mediumis then fed in the forward direction so that the print
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reverse direction. C he
novenent of the carriage to the print start position is carriell dpﬂJ#&'ﬁﬁgt
the carriage is noved to position where thipjint,hole of th
sufficiently away fromthe corner of the recordi ng nmedi um an
corners as

9. The nethod according to claim7 , in

In the method of controlling a carriage and a paper feed’
in a printer, which is thus far described, when characters are
printed on leading edge 32 or trailing edge 34 of recording
medium 30, print hole 15 moves from the print start position
on the medium, which is away from comers 31 or 35 of
recording medium 30, toward side edges 33 of recording
medium 30. Thus, print hole 15 will never catch a comer 31
or 35 of recording medium 30. Characters may be printed on
a substantially full area of recording medium 30 extending
up to leading edge 32 or trailing cdge 34 thereof,

Reference is now made to FIG. 6 which shows 2 black
diagram of the printer portions necessary to carry out the
process of the above-mentioned embodiment. In the Figure,
reference numeral 16 designates the above-mentioned photo
sensor. A detecting circuit 41 detects the width of recording
medium 30 and leading edge 32 and trailing edge 34 thereof
using sensing signals.derived from photo sensor 16. The
scnsing signals are stored through a main controller 40 into
a memory circuit 42,

Reference numeral 45 designates a paper feed motor for
driving paired feed rollers 22, Reference numeral 42 is a
carriage motor for moving carriage 10. Reference numeral
43 is a print mechanism for driving print head 12 and the ink
‘tibbon feed mechanism. Reference numeral 44 is a drive
circuit for driving paper feed motor 45, carriage motor 42,
and print mechanism 43.

In a second embodiment of the present invention, the

t hat "t He print hole of the ribbon mask is positioned sufficiently a
t he.corner of the recording nmedi um between the corners as vi
character pitch direction, and finally the recordi ng nmedi um}
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following modifications may be made. In the above-men-

tioned first embodiment, the print start position in step ST10
is the same as that in step ST14 as viewed in the character
pitch direction. However, in the second embodiment, these
print start positions may be different from each other so long
as a reliable print on leading edge 32 of recording medium
30 is insured. The same thing is true for the print start

positions on trailing edge 34 of recording medium 30 in the

_steps ST23 and ST27.

In a third embodiment of the present invention, the
following modifications may be made. In the first embodi-
ment mentioned above, when print hole 15 is moved to the

print start position on leading edge 32 of recording medium

30, start position on trailing edge 34 of recording medium

.30, carriage 10 is moved to a position, which is sufficientdy .

away from comers 31 or 35 of recording medium 30, and
" between the comers as viewed in the character pitch direc-
tion, and then recording medium 30 is fed either in the

forward direction or in the reverse direction. However, in the:

third embodiment, in a prioter of the type in which the




viewed in the character pitch direction, and then the recording nmediumis
fed in the reverse direction. 10. The nethod according to clai '

in
which returning the carriage to .the print start position is carjf AT QUG
31 out so that the carriage is noved to position the print hole Rm‘-—-——.—.ﬂmhjfé

-12 - 2 2 JAN

carriage is movable in the direction orthogomal to the
character pitch direction, the carriage may be moved also in
the direction orthogonal to the character pitch direction
instead of feeding the recording medium. In such an arrange-
meat, guide shaft 11, piaten 20 and paper guide plate 21
would be mounted on a carriage (not shown) far movement
in the direction of arrow E of FIG. 2a.

In a fourth embodiment of the present invention, the
following modifications may be made. In the above-men-
tioned first embodiment, when printing characters on lead-
ing edge 32 of recording medium 30, carriage 10 is first
moved to the left as viewed in FIG. 3, and then is moved to
the right. However, in the fourth embodiment, if required,

) " carriage 10 may first be moved to the right, and then to the
left. The same thing is true when printing on trailing edge 34

. of recording medium 30. In a fifth embodiment of the

present invention, the following modifications may be made.
The above-mentioned first embodiment is designed so as to
print characters of one line on leading edge 32 or trailing
-edge 34 of recording medium 30. However, in the fifth
embodiment, the carriage/paper feed controlling method of
the invention is likewise applicable for the printing of
characters of two more lines in the same recording medium
area. The reason for this is that when the print bole size, the
wire layout area, and the line feed pitch are selected so as to
have specific values, a print area of two or more linesisoften
used in an area where the prnt head is near to leading edge
32 or trailing edge 34 of recording medium 30.

As described above, according to the invention, when
characters of the dot matrix printer are printed on a leading
oc trailing edge over a recording medium, the printer moves.
from the print start position on the recording mediurm, which
is away from, and between the comers of the recording
.medium, towards a side edge of the medium. Thus, the
printer will not catch either corner of the recording medium.

It will thus be seen that the objects set forth above, among
those made apparent from the preceding description, are
efficiently attzined and, since certain changes may be made
in the above method without departing from the spirit and
scope of the invention, it is intended that ail matter contained
in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and ot 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 described, and all statements of the
scope of the invention which, as a2 matter of language, might
be said to fall therebetween.




of the ribbon mask sufficiently away fromthe recording nediumas viewed in

the character pitch direction,
forward direction so that the prlnt hol e of the ribb
sufficiently away fromthe recordi ng nmedi um as vi ewe

feeding the recording nmedium the carriage is then noved so “r int
hol e of the ribbon mask is positioned fgfflmently awal m‘k‘ em
t he recordi ng nmedi um where between the Corners as vi e aradlter

pitch direction,

and finally the recording nediumis fed

What is claimed:

l.Amethodofcomrollmg a print head and a recording
medium feed in a printer, the recording medium having a
leading edge between first and second corners and frst and
second sides, comprising the steps of:

moving a pnnt head and a recording medium relatively so -

that the print head is positioned at a print start position
located substantially midway between said first and
. second corners;

caxrying out a print operation from the print start position
toward the first side of the recording medium;

moving the print bead and the recording medium rela-
tively so that the print head bypasses the comer of the

recording medium, and is retorned to the print start

position; and
carrying out a print operation from the print start position
toward the second side edge of the recording medium.
- 2. The method of claim 1, wherein the print start position
is located so that there is no interference between the priat
bead and said comers. _
3. A method of controlling a print head and a recording

medium feed in a printer, the recording medium baving a

trailing edge between first and second corners and first and

~second sides, comprising the steps of:

moving a print head and a recording medium relatively so
that the print head is positioned at a print start position,
the print start position being located away from the first
or second corners of the recording medium;

' out a print operatton from the print start posstion
wgﬁd the g:;( sxdp:edge of the recording medium;
movmg the print head and the recording medium rela-

tively so that the print head bypasses the comer of the

tcco:dmg medium, and is returned to the print start
position; and

carrying out a print operation from the print start position

toward the secand side edge of the recording medium.

4. The method of claim 3, wherein the print start position

is located so that there is no interference betweean the print

‘head and said comers.

§. A method of controlling a carriage and 2 recording
medium feed in 2 printer having a carriage, a print head
mounted on the carriage, a ribbon mask mounted on the
carriage in'a state that the ribbon mask is located between an
ink ribbon supplied to the front end of the print head and 2
recording medium, and a print hole formed in the rbbon

|nthe

~the recording mediumis then fed in the

irection of
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reverse direction. 11.

The nmet hod of any one of the preceding cl ai ns,

wherein the print start positionis |ocated so that there is no ——-——
i nterference between the print head and said corners. 12.

according to any one of the preceding clains, wherein t
ri bbon mask is positioned between themto prevent inter
print hole and a corner. [err] - 14 -

mask, the recording medium having a leading edge between
first and second comers and first and second sides, com-

prising the steps of, | '
moving a carriage and a recording medium relatively so
that a print hole of a ribbon mask is positioned at a print

The met hod’

VHGARALR -

start position, the print start position being located .

away from the first or second cormners of the recording
mediom;

carrying out 2 print operation from the print start position
toward the first side of the recarding medium;

moving the carriage and the recording medium relatively
so that the print hole bypasses the corner of the record-
ing medium, and is returned to the print start position;
and :

carrying out z print operation from the print start posiﬁon

toward the second side of the recording medium.

6. The method of claim 5, wherein the print start position
is located so that there is no interference between the print
head and said corners.

7. The method according to claim §, in which returning
the carriage to the print start position is carried out so that
the carriage is moved to position the print hole of the ribbon
mask sufficiently away from the recording medium as
viewed in the character pitch direction, the recording
medium is then fed in the reverse direction so that the print
hole of the ribbon mask is pasitioned sufficiently away from
the recording medium as viewed in the direction of feeding
the recording medium, the carriage is then moved so that the

print hole of the ribbon mask is positioned sufficiently away
from one of the comers of the recording medium between -
_ the comners as viewed in the character pitch direction, and

finally the recording medium is fed in the forward direction.

8. The method according to claim 7, wherein the print
bole of the ribbon mask is positioned sufficiently away from
the corners when positioned between them to prevent inter-

ference between the print hole and a comer.

9. The method according to claim 7, in which moving the
carriage to the print start position is carried out so that the

Lcarriage is moved to position where the print hole of the

ribbon mask sufficiently away from the corner of the record-
ing medium and between the comners as viewed in the
character pitch dixection, and then the recording medium is
fed in the forward direction. -

10. The method according to claim 9, wherein the print

hole of the ribbon mask is positioned sufficiently away from -
the corners when positioned between them to prevent inter-

ference between the print hole and a comer.

2 2 JAN 1998
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11. The method according to claim 7, in which returning
the carriage to the print start position is carried out so that
the carriage is moved to position the print hole of the ribbon
mask sufficiendy away from the recording medium as
viewed in the character pitch direction, the recording
medium is then fed in the reverse direction so that the print
hole of the ribbon mask i3 positioned sufficiently away from
the cecording medium as viewed in the direction of feeding
the recording medium, the carriage is then moved so that the
print hole of the ribbon mask is positioned sufficientty away
from the corner of the recording medium where between the

corners as viewed in the character pitch direction, and finally -

the recording medium is fed in the forward direction.
12. The method according to claim 11, wherein the print
- hole of the ribbon mask is positioned sufficiently away from
the corners when positioned between them to prevent inter-
ference between the print hole and a corner.
13. A method of controlling a carriage and a recarding
medium feed in a printer having a carriage, a print head
mounted on the carriage, a ribbon mask mounted on the
carriage in a state that the ribbon mask is located between an
ink ribbon supplied to the front end of the print head and a
recording medium, and a print hole formed in the ribbon
mask, the recording medium having a trailing edge between
first and second comers and first and second sides, com-
prising the steps of;
moving a carriage and a recording medium relatively so
that 2 print hole of a ribbon mask is positioned at a print
start position, the print start position being located
away from the first or second corners of the recording
medium; .

carrying out a print operation from the print start position
toward the first side edge of the recording medium;

moving the carriage and the recording medium relatively
so that the print hole bypasses the corner of the record-
ing medium, and is returned to the print start posin'on;
and

carrying out a print operauon from the print start position

toward the second side edge of the recording medium,

14. The method of claim 13, wherein the print start
posumn is located so that there is no interference between
the print head and said comers.

15. The method accordmg to claim 13, in which retmmng
the carriage to the print start position is carried out so that
the carriage is moved to position the print hole of the ribbon

REPLACEMENT SHE
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‘mask sufficiently away from the recording medium as
viewed in the character pitch direction, thc recording
medium is then fed in the forward direction so that the priat
hole of the ribbon mask is positioned sufficiently away from

- the recording medium as viewed in the direction of feeding.
the recording medium, the carriage is then moved so that the
print hole of the ribbon mask is positioned sufficiently away ~
from the comer of the recording medium bctween the
corers as viewed in the character pitch direction, and finally
the recording medium is fed in the reverse direction.

16. The method according to claim 15, wherein the print -
hole of the ribbon mask is positioned sufficieatly away from
the corners when positioned between them to prevent inter-
ference between the print hole and 2 comer.

17. The method according to claim 16, in which the
movement of the carriage to the print start position is carried
. out so that the carriage is moved to position where the print

hole of the ribbon mask sufficiently away from the comer of
the recording medium and between the corners as viewed in
the chatactcrpxtch direction, and then the recording medium
is fed in the reverse direction.

18. The method according to claim 15, wherein the print
hole of the ribbon mask is positioned sufficiently away from .
the corners when positioned between them to prevent inter--
ference between its print hole and a comer.

19. The method according to claim 17, in which returning
the camiage to the print start position is carried out so that
the carriage is moved to position the print hole of the ribbor
mask suﬂicxently away from the recording medium as
viewed in the character pitch direction, the recording
medium is then fed in the forward direction so that the print
bole of the ribbon mask is positioned sufficiently away from
the recording medium as viewed in the direction of feeding

.the recording medium, the carriage is then moved so that the -
print hole of the ribbon mask is positioned sufficiently away
from the comner of the recording medium where between the
commers as viewed in the character pitch direction, and finally
the recording medium is fed in the reverse direction. ,

'-M.Themethodaccordingtnclaiml!), wherein the print
hole of the ribbon mask is positioned sufficiently away from
the corners when positioned between them to prevent mter
ference between the print hole and a comer.
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ABSTRACT

METHOD OF CONTROLLING A CARRIAGE AND A PAPER FEED IN A PRINTER

The object of the curreat invention is to print characters, for
example, on a substantially full area of a recording medium
extended up to the leading or trailing edge of the recording
medium. A carriage is moved so that a print hole of a ribbon
mask is positioned at a medium center as viewed in the
direction of feeding of a recording medium. The recording
medium is fed to a position so that the print hole is at a print
start position. A print operation is carried out toward a first

. side edge of the recording medium. The recording medium
is then fed in the reverse direction to a position where the
print hole is away from the recording medium as viewed in
the character pitch direction. The carriage is then moved so
that the print hole is positioned at a medium center as viewed
in the direction of feeding of a recording medium. There-
after, the medium is fed to a position so that the print hole
is at a print start position. A print operation is then carried
out toward a second side of the recording medium. A similar
operation may be carried out to print on the trailing edge of
a recording medium. Thus, characters may be printed on the
leading or trailing edge of the recording medium withoat
catching the any of the cormers of the recording medium on
the print hole.
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