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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a multi-path
type printer having feed rollers arranged on either side
of a platen so that a sheet to be printed can be conveyed
in the forward direction and in the rearward direction.

2. Description of the Related Art

[0002] Recently, a demand for multi-path type (for-
ward and rearward conveying) wire dot printers is in-
creasing. For this purpose, the multi-path type printer
has feed rollers arranged on either side of a platen, the
first and second feed rollers being rotatable in a first ro-
tational direction and in a second rotational direction op-
posite to the first rotational direction. Therefore, a cut
sheet (a paper sheet cut into a predetermined size, such
as A4, B5, and so on) can be fed from the front of the
printer and the printed sheet can be discharged to the
front of the printer or to the rear of the printer, or a cut
sheet can be fed from the rear of the printer and the
printed sheet can be discharged to the front of the printer
or to the rear of the printer. In addition, a continuous form
(a continuous paper having feeding holes on the side
edges thereof, and also referred to continuous sheet or
a continuous form sheet) can be fed from the front of the
printer and the printed sheet can be discharged to the
rear of the printer, or a continuous form can be fed from
the rear of the printer and the printed sheet can be dis-
charged to the front of the printer.
[0003] In the multi-path type printer which can satisfy
this requirement, it is necessary that the printer includes,
for example, a table, a stacker (stackers), a cut sheet
feeder (cut sheet feeders), and a tractor (tractors), in
addition to the platen and feed rollers, resulting in that
the sheet conveying path is complex, adequate sheet
guide mechanisms are necessary, and the number of
moving parts for changing the sheet conveying path in-
creases so that the arrangement of the printer becomes
complex.
[0004] In the case where the change of the sheet con-
veying path is manually carried out, the changing oper-
ation for changing the sheet conveying path may not be
easy for an operator who is not accustomed to the print-
er. Therefore, a printer which is relatively simple in con-
struction and easy to operate for any person, and which
can be used conveniently is required.
[0005] In the conventional printer, for example, in or-
der to feed a continuous form from the tractor to the plat-
en, the continuous form is passed through the gap be-
tween one feed roller before the platen in view of the
sheet conveying direction and the associated nip roller,
but the nip roller is brought into an elevated position rel-
ative to the feed roller so that this feed roller does not

substantially feed the continuous form. The feed roller
after the platen in view of the sheet conveying direction
is used to pull the continuous form. This is done to pre-
vent the continuous form from being slack between the
roller before the platen and the tractor. Therefore, in the
conventional multi-path type printer, elevating mecha-
nisms or spring pressure regulating mechanisms are
provided for the nip rollers of two feed rollers on either
side of the platen, so the arrangement becomes com-
plex and an available space within the printer becomes
narrower. In addition, such elevating mechanisms or
spring pressure regulating mechanisms for the nip roll-
ers are constructed to be manually operated by levers,
and in some cases, an unaccustomed operator cannot
operate the printer.
[0006] In addition, a sensor (sensors) is used for de-
tecting the position of a sheet to control the conveyance
of the sheet. In the conventional multi-path type printer,
such a sensor (sensors) must be arranged in a duplicat-
ed manner for the front conveyance of the sheet and for
the rearward conveyance of the sheet, and this leads to
an increased cost of the printer.
[0007] In addition, if the printer is designed such that
the platen, the feed rollers and the tractor (tractors) are
driven by a single motor, a large motor is necessary, the
drive-transmitting mechanism is complex, and this leads
to an increase in cost of the printer. Also, a changing
mechanism is necessary in the driving system for
changing the drive of one element to another, or a speed
changing mechanism may be necessary.
[0008] In addition, it is sometimes desired that equip-
ment such as the table, the stacker (stackers), the cut
sheet feeder (cut sheet feeders), and the tractor (trac-
tors) can be arranged in the printer. For example, it is
desired that two tractors can be arranged in the front
and rear of the printer, the cut sheet feeder can be also
arranged in the printer, and the table and the stacker are
also arranged in the printer. However, there is a problem
in that the printer becomes larger to hold the above de-
scribed arrangement. Especially, it is difficult to arrange
the cut sheet feeder, the stacker, and the tractor at the
rear of the printer.
[0009] US-A-4 934 849 discloses a printer according
to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0010] The object of the present invention is to provide
a printer in which equipment such as a table, a stacker
(stackers), a cut sheet feeder (cut sheet feeders), and
a tractor (tractors) can be used.
[0011] According to the present invention, there is
provided a printer comprising a casing, a movable car-
riage, a printing head attached to the carriage, a platen
opposed to the printing head, a first feed roller arranged
on one side of the platen, and a second feed roller ar-
ranged on the other side of the platen, the first and sec-
ond feed rollers being rotatable in a first rotational direc-
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tion and in a second rotational direction opposite to the
first rotational direction so that a sheet can be fed to the
platen from one side thereof and a sheet can also be
fed to the platen from the other side thereof. The printer
is characterized in that a first securing means is provid-
ed in the casing for arranging a first tractor such that a
continuous form is directly fed from the first tractor to
the platen through a gap between the first feed roller
and the platen, a second securing means is arranged in
the casing for arranging a first cut sheet feeder on the
side of the first securing means from the platen, a third
securing means is arranged in the casing for arranging
a table on the opposite side of the first securing means
from the platen, a fourth securing means is arranged in
the casing for arranging a second tractor on the opposite
side of the first securing means from the platen, and a
fifth securing means is arranged in the casing for arrang-
ing a second cut sheet feeder on the opposite side of
the first securing means from the platen. Therefore, the
first tractor, the second tractor, the first cut sheet feeder
and the second cut sheet feeder can be selectively ar-
ranged in the casing, and a sheet can be fed from the
table and selected at least one of the tractors and the
cut sheet feeders.
[0012] The first tractor can be arranged such that a
continuous form is directly fed from the first tractor to
the platen through a gap between the first feed roller
and the platen. According to this arrangement, the first
tractor can be arranged at a greater angle (for example,
approximately 45 degrees) to the horizontal than a trac-
tor of a conventional arrangement, and it is possible to
effectively use a space in the casing of the printer, meas-
ured from the end plate of the casing to the platen.
Therefore, it is possible to arrange a stacker and a cut
sheet feeder along with the tractor, for example, on the
rear side of the printer at different heights. Since the con-
tinuous form does not pass on the first feed roller, it is
possible to omit an elevating mechanism for the nip roll-
er of the first feed roller.
[0013] Preferably, a continuous form guide extends
from a position near the first securing means toward the
platen. According to this arrangement, it is possible to
more reliably feed the continuous form directly to the
platen, while the first tractor can be arranged at a greater
angle to the horizontal than a tractor of a conventional
arrangement.
[0014] Preferably, the table can function as a stacker
when the first cut sheet feeder is selected, and a stacker
can be arranged in place of the first cut sheet feeder
when the second cut sheet feeder is selected. Accord-
ingly, for example, it is possible to arrange the cut sheet
feeders on the front side of the printer and a large ca-
pacity stacker on the rear side of the printer.
[0015] Preferably, the table is movably attached to the
casing, and the second cut sheet feeder can be ar-
ranged below the table when the table is in a raised po-
sition. Preferably, the relationship between the first trac-
tor and the first feed roller is different from the relation-

ship between the second tractor and the second feed
roller. Also, a stacker can be arranged between the first
tractor and the first cut sheet feeder.
[0016] Preferably, the first and second feed rollers in-
clude respective nip rollers, and the nip roller of the first
feed roller is arranged at a substantially fixed position
relative to the first feed roller. Therefore, there is no need
of any elevating mechanism or any spring pressure reg-
ulating mechanism regarding the nip roller of the first
feed roller. In this case, the nip roller of the second feed
roller is movably arranged relative to the second feed
roller.
[0017] According to the second feature of the present
invention, there is provided a printer comprising a cas-
ing, a movable carriage, a printing head attached to the
carriage, a platen opposed to the printing head, a first
feed roller arranged on one side of the platen, and a
second feed roller arranged on the other side of the plat-
en, the first and second feed rollers being rotatable in a
first rotational direction and in a second rotational direc-
tion opposite to the first rotational direction so that a
sheet can be fed to the platen from one side thereof and
a sheet can also be fed to the platen from the other side
thereof. The printer is characterized in that a sheet guide
is attached to the carriage at a height substantially the
same as the level of the lower end of the printing head,
and two indicator lines are provided on the sheet guide
in the side-by-side relationship in the sheet conveying
direction for indicating printing reference positions in the
forward and rearward sheet feeding directions.
[0018] In this feature, two indicator lines are provided
on the sheet guide attached to the carriage. The sheet
guide itself is arranged at a predetermined position rel-
ative to the printing head, and the indicator lines are ar-
ranged in the side-by-side relationship in the sheet feed-
ing direction for indicating printing reference positions
in the forward and rearward sheet feeding directions.
Therefore, it is possible to use the indicator lines such
that one indicator line indicates the printing reference
position when the sheet is conveyed from the front to
the rear of the printer, and the other indicator line indi-
cates the printing reference position when the sheet is
conveyed from the rear to the front of the printer. There-
fore, it is possible to indicate printing reference positions
in any feeding direction, and to carry out a fine adjust-
ment of the printing position using the printing reference
positions. This is especially suitable for a multi-path type
printer.
[0019] Preferably, the sheet guide comprises a trans-
parent plate. It is possible to print the indicator lines on
the surface of the sheet guide. It is possible to carry out
a fine adjustment of the printing position corresponding
to the forward or rearward sheet feeding direction, while
observing the printing position of the sheet travelling be-
low the sheet guide and the indicator lines.
[0020] According to the third feature of the present in-
vention, there is provided a printer comprising a casing,
a movable carriage, a printing head attached to the car-
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riage, a platen opposed to the printing head, a first feed
roller arranged on one side of the platen, and a second
feed roller arranged on the other side of the platen, the
first and second feed rollers being rotatable in a first ro-
tational direction and in a second rotational direction op-
posite to the first rotational direction so that a sheet can
be fed to the platen from one side thereof and a sheet
can also be fed to the platen from the other side thereof.
The printer is characterized in that a leading edge de-
tecting means is arranged on a line passing through the
printing region of the printing head and extending per-
pendicular to the sheet conveying direction for detecting
a leading edge of a sheet.
[0021] In this feature, the leading edge detecting
means is arranged on a line passing through the printing
region of the printing head and extending perpendicular
to the sheet conveying direction. The single leading
edge detecting means can detect that a leading edge of
a sheet conveyed in the forward or rearward sheet feed-
ing direction passes through the printing region. Thus,
when a leading edge of a sheet is detected, it is possible
to position the sheet so that the sheet has a predeter-
mined upper margin.
[0022] Preferably, a sheet guide is attached to the car-
riage at a height substantially the same as the level of
the lower end of the printing head, and the leading edge
detecting means is arranged on the sheet guide. The
sheet guide itself is arranged at a predetermined posi-
tion relative to the printing head, and it is possible to
easily arrange the leading edge detecting means on a
line passing through the printing region of the printing
head and extending perpendicular to the sheet convey-
ing direction.
[0023] According to the fourth feature of the present
invention, there is provided a printer comprising a cas-
ing, a movable carriage, a printing head attached to the
carriage, a platen opposed to the printing head, a first
feed roller arranged on one side of the platen, and a
second feed roller arranged on the other side of the plat-
en, the first and second feed rollers being rotatable in a
first rotational direction and in a second rotational direc-
tion opposite to the first rotational direction so that a
sheet can be fed to the platen from one side thereof and
a sheet can also be fed to the platen from the other side
thereof. The printer is characterized in that a sheet guide
defining a sheet conveying path is provided, and a flap
valve is provided for guiding a sheet conveyed toward
one of the first and second feed rollers and for guiding
a sheet conveyed in reverse from said one feed roller,
the flap valve being attached to a shaft rotatably sup-
ported by a bearing with the flap valve facing said one
feed roller and being urged toward the sheet guide by
an elastic member.
[0024] In this feature, the flap valve is provided for
guiding a sheet conveyed toward one of the first and
second feed rollers and for guiding a sheet conveyed in
reverse from said one feed roller. The flap valve is at-
tached to a shaft rotatably supported by a bearing with

the flap valve facing said one feed roller and being urged
toward the sheet guide by an elastic member. When the
sheet is fed toward said one feed roller, the sheet causes
the flap valve to open and passes through a gap be-
tween the flap valve and the sheet guide, and when the
sheet is conveyed from said one feed roller, the sheet
is prevented from passing through a gap between the
flap valve and the sheet guide so that the sheet reliably
travels along the travelling path around the flap valve.
[0025] Preferably, a cut sheet feeder is arranged in
the casing on the side of said one feed roller, and the
sheet guide is arranged to define an upper portion of the
sheet conveying path extending from the cut sheet feed-
er toward said one feed roller, so that a sheet fed by the
cut sheet feeder passing through a gap between the
sheet guide and the flap valve to said one feed roller
and a sheet conveyed in reverse by said one feed roller
passes below the flap valve, the flap valve being ar-
ranged to prevent the reversely conveyed sheet from
passing through a gap between the sheet guide and the
flap valve, the bearing being attached to a flange of the
sheet guide. In this way, for example, the sheet is fed
from the feed roller on the rear side of the printer to the
platen, and the printed sheet is discharged to the front
side of the printer, and on the other hand, the sheet is
fed from the table on the front side of the printer to the
platen, and the printed sheet is discharged to the rear
side of the printer. It is possible to reliably convey the
sheet in the different conveying directions without caus-
ing any jamming in the sheet.
[0026] Preferably, the shaft is formed as a D-cut shaft
having a planar portion, and the bearing has an internal
shape corresponding to the shape of the D-cut shaft, the
flap valve being displaceable within a play defined by
planar portions of the shaft and the bearing. Accordingly,
since the flap valve is displaceable within a play defined
by planar portions of the shaft and the bearing and urged
by the elastic member to maintain the initial position, it
is not necessary to manually operate the flap valve or
to electrically operate the flap valve.
[0027] Preferably, the flap valve is formed by a thin
plate which is bent into a wedge-shape, the open side
end of the bent plate being fixed to the shaft. According-
ly, the flap valve allows the sheet to smoothly travel
along the surface of the flap valve, and the sheet is not
caught by the flap valve. In addition, the flap valve is
light in weight, so that the sheet fed, for example, by the
cut sheet feeder can easily cause the flap valve to open.
[0028] According to the fifth feature of the present in-
vention, there is provided a printer comprising a casing,
a movable carriage, a printing head attached to the car-
riage, a platen opposed to the printing head, a first feed
roller arranged on one side of the platen, and a second
feed roller arranged on the other side of the platen, the
first and second feed rollers being rotatable in a first ro-
tational direction and in a second rotational direction op-
posite to the first rotational direction so that a sheet can
be fed to the platen from one side thereof and a sheet

5 6



EP 0 771 666 B1

5

5

10

15

20

25

30

35

40

45

50

55

can also be fed to the platen from the other side thereof.
The printer is characterized in that a table is arranged
in the casing on the side of the second feed roller, and
a sheet guide is arranged between the second feed roll-
er and the table, the table being capable of being used
as a stacker for feeding a sheet therefrom and as a table
for receiving a conveyed sheet, the sheet guide being
movable and arranged so that the sheet guide can guide
a sheet when the table is used as a stacker for feeding
a sheet therefrom and the sheet guide becomes a stop-
per to receive a trailing edge of a sheet when the table
is used as a table for receiving a conveyed sheet.
[0029] In this feature, the table arranged in the casing
on the side of the second feed roller can be used as a
table for feeding a sheet therefrom and as a stacker for
receiving a discharged sheet thereat. In connection with
this, the sheet guide is arranged between the second
feed roller and the table to guide a sheet travelling to-
ward the second feed roller when the table is used as a
table for feeding a sheet therefrom and to function as a
stopper to receive a trailing edge of the discharged
sheet when the table is used as a stacker.
[0030] Preferably, the table is movable synchronously
with the sheet guide. Therefore, the sheet guide is
moved according to the use of the table, and functions
as a guide or a stopper, as described above.
[0031] Preferably, the sheet guide is rotatably ar-
ranged about an axis of the second feed roller and urged
by an elastic member toward a position at which the
sheet guide can guide a sheet conveyed toward the sec-
ond feed roller. Accordingly, it is possible to effectively
arrange the sheet guide in a restricted position near the
second feed roller in a movable manner.
[0032] According to the sixth feature of the present
invention, there is provided a printer comprising a cas-
ing, a movable carriage, a printing head attached to the
carriage, a platen opposed to the printing head, a first
feed roller arranged on one side of the platen, and a
second feed roller arranged on the other side of the plat-
en, the first and second feed rollers being rotatable in a
first rotational direction and in a second rotational direc-
tion opposite to the first rotational direction so that a
sheet can be fed to the platen from one side thereof and
a sheet can also be fed to the platen from the other side
thereof. The printer is characterized in that a first driving
means is provided for driving the platen and the first and
second feed rollers, and a second driving means is pro-
vided for driving a first tractor capable of feeding a con-
tinuous form to the platen from one side thereof and a
second tractor capable of feeding a continuous form to
the platen from the other side thereof, the first and sec-
ond driving means being provided independently of
each other.
[0033] In this feature, the first driving means drives
the platen and the first and second feed rollers, and the
second driving means drives the tractors. Since the first
driving means is provided independently of the second
driving means, it is possible to simplify the gear trans-

mitting mechanism or the like, for example, and to re-
duce the load on the motors. Therefore, it is not neces-
sary to use a larger motor. It is possible to change the
speed of the first driving means from that of the second
driving means.
[0034] Preferably, the first driving means includes a
first motor and a first gear train connected to the first
motor, and the second driving means includes a second
motor and a second gear train connected to the second
motor.
[0035] Preferably, a cut sheet feeder is arranged, the
feeder including a pick roller, an intermediate feed roller,
a third motor, a third gear train connected to the third
motor for driving the pick roller, and at least one feed
roller driving gear for driving the intermediate feed roller,
the at least one feed roller driving gear being connected
to the gear of the first gear train.
[0036] According to the seventh feature of the present
invention, there is provided a printer comprising a cas-
ing, a movable carriage, a printing head attached to the
carriage, a platen opposed to the printing head, a first
feed roller arranged on one side of the platen, and a
second feed roller arranged on the other side of the plat-
en, the first and second feed rollers being rotatable in a
first rotational direction and in a second rotational direc-
tion reverse to the first rotational direction so that a sheet
can be fed to the platen from one side thereof and a
sheet can also be fed to the platen from the other side
thereof. The printer is characterized in that a cut sheet
feeder is provided, a printer driving means including
gears arranged on one side of the printer is provided for
driving the platen and the first and second feed rollers,
and a cut sheet feeder driving means is provided for driv-
ing the cut sheet feeder, the out sheet feeder including
a pick roller driven by the cut sheet feeder driving
means, an intermediate feed roller not driven by the cut
sheet feeder driving means, and intermediate feed roller
driving gears for driving the intermediate feed roller, the
intermediate feed roller driving gears comprising a pairs
of gears or gear groups arranged on one side and on
the other side of the cut sheet feeder so that the inter-
mediate feed roller driving gears can be connected to
the gears of the printer driving means arranged on one
side of the printer even when the cut sheet feeder is at-
tached to the printer on the front or on the rear of the
printer.
[0037] In this feature, the printer driving means drives
the platen and the first and second feed rollers, and the
cut sheet feeder driving means drives the pick roller. The
intermediate feed roller driving gears of the cut sheet
feeder is not driven by the cut sheet feeder driving
means, but can be connected to the gears of the printer
driving means. Accordingly, the conveying speed of the
sheet is constant throughout the cut sheet feeder and
the printer. In addition, the intermediate feed roller driv-
ing gears comprise a pairs of gears or gear groups ar-
ranged on one side and on the other side of the cut sheet
feeder so that the intermediate feed roller driving gears
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can be connected to the gears of the printer driving
means arranged on one side of the printer even when
the cut sheet feeder is attached to the printer on the front
or on the rear of the printer.
[0038] According to the eighth feature of the present
invention, there is provided a printer comprising a cas-
ing, a movable carriage, a printing head attached to the
carriage, a platen opposed to the printing head, a first
feed roller arranged on one side of the platen, and a
second feed roller arranged on the other side of the plat-
en, the first and second feed rollers being rotatable in a
first rotational direction and in a second rotational direc-
tion opposite to the first rotational direction so that a
sheet can be fed to the platen from one side thereof and
a sheet can also be fed to the platen from the other side
thereof. The printer is characterized in that a securing
means is provided in the casing for arranging a tractor
for feeding a continuous form to the second feed roller,
the first and second feed rollers having respective nip
rollers, at least the nip roller of the second roller being
movably arranged relative to the second roller when
said tractor is used, in addition, a changing means being
provided for changing the position of the nip roller rela-
tive to the second roller, the changing means including
a motor and a transmission means.
[0039] In this feature, a continuous form fed by the
tractor passes on the second feed roller, but the sheet
is not subjected to a feeding action by the second feed
roller since the nip roller of the second feed roller is el-
evated relative to the second feed roller. Therefore, the
sheet is conveyed by the feeding action of the tractor
and the conveying action of the first feed roller. Accord-
ingly, any slack in the continuous form is prevented from
occurring. In addition, when a cut sheet is used, the nip
roller of the second feed roller is urged against the sec-
ond feed roller. The changing means for changing the
position of the nip roller relative to the second roller in-
cludes a motor and a transmission means. Therefore,
in order to change the position of the nip roller relative
to the second feed roller between use with a continuous
form or use with a cut sheet, it is not necessary to man-
ually operate any member but it is possible electrically
operate the printer. It is also possible to arrange that the
transmission members driven by the motor can simulta-
neously move other members necessary to carry out the
above change.
[0040] Preferably, a further securing means is provid-
ed for arranging a further tractor such that a continuous
form is directly fed from the further tractor to the platen
through a gap between the first feed roller and the plat-
en, said changing means being capable of selectively
changing the drive of said tractor and said further tractor.
That is, the transmission members driven by the motor
can change the using condition of the front and rear trac-
tors.
[0041] Preferably, the motor of said changing means
is provided separately from a driving means for driving
the platen and the first and second feed rollers and a

driving means for driving the tractors. That is, the motor
of said changing means is provided for the special pur-
pose of the changing operation only, so that an addition-
al load is not applied to the motors of the driving means
for driving the platen and the first and second feed rollers
and the driving means of the tractors, and a simple and
reliable transmission mechanism can be realized.
[0042] According to the ninth feature of the present
invention, there is provided a printer comprising a cas-
ing, a movable carriage, a printing head attached to the
carriage, a platen opposed to the printing head, a first
feed roller arranged on one side of the platen, and a
second feed roller arranged on the other side of the plat-
en, the first and second feed rollers being rotatable in a
first rotational direction and in a second rotational direc-
tion opposite to the first rotational direction so that a
sheet can be fed to the platen from one side thereof and
a sheet can also be fed to the platen from the other side
thereof. The printer is characterized in that two means
to be detected are arranged at fixed positions for detect-
ing the position of the carriage, and a single detecting
means is arranged on the carriage to generate a detec-
tion signal when the detecting means reaches the
means to be detected, said detecting means being ca-
pable of detecting the position of the carriage in the mov-
ing direction of the carriage even when the carriage is
moved in any of the travelling directions to thereby allow
the carriage to be positioned at a print starting position.
[0043] In this feature, in order to position a sheet at
the print starting position of a sheet, i.e., a left margin
position or a right margin position, the single detecting
means and two means to be detected are arranged. The
detecting means is capable of detecting the position of
the carriage in the moving direction of the carriage even
when the carriage is moved in any of the travelling di-
rections to thereby allow the carriage to be positioned
at a print starting position. Therefore, it is possible to
position the carriage at the print starting position using
the single detecting means in the multi-path type printer,
so a simple arrangement can be realized and a printing
throughout can be improved by deciding the reference
position of the carriage in one conveying direction and
in the other conveying direction.
[0044] Preferably, the two means to be detected com-
prise two members to be detected having an identical
width, said detecting means being capable of detecting
one of the members to be detected, by moving to a
greater amount when said detecting means is at the po-
sition of any of the means to be detected.
[0045] Preferably, the two means to be detected com-
prise two members to be detected having different
widths, said detecting means being capable of detecting
one of the members to be detected, by moving to a
greater amount when said detecting means is at the po-
sition of any of the means to be detected and by judging
whether a shading region is greater than one of the
means to be detected which is shorter than the other.
[0046] Preferably, a printing operation is carried out
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such that a printed matter can be read from the side of
the printer from which a sheet is fed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] The present invention will become more ap-
parent from the following description of the preferred
embodiments, with reference to the accompanying
drawings, in which:

Fig. 1 is a diagrammatic cross-sectional view of the
multi-path printer according to the embodiment of
the present invention;
Fig. 2 is a perspective view of the printer of Fig. 1;
Fig. 3 is a perspective view of the printer of Fig. 1,
similar to that of Fig. 2 but the covers being removed
therefrom;
Fig. 4 is a plan view of the operating panel of the
printer of Fig. 2;
Fig. 5 is a diagrammatic cross-sectional view of a
modified example of the multi-path printer of Figs.
1 to 3;
Fig. 6 is a diagrammatic cross-sectional view of a
modified example of the multi-path printer of Figs.
1 to 3;
Fig. 7 is a diagrammatic cross-sectional view of a
modified example of the multi-path printer of Figs.
1 to 3;
Fig. 8 is a diagrammatic cross-sectional view of a
modified example of the multi-path printer of Figs.
1 to 3;
Fig. 9 is a diagrammatic cross-sectional view of a
modified example of the multi-path printer of Figs.
1 to 3;
Fig. 10 is a diagrammatic cross-sectional view of a
modified example of the multi-path printer of Figs.
1 to 3;
Fig. 11 is a view illustrating the securing devices for
arranging the cut sheet feeders and the tractors in
the casing of the printer of Fig. 1;
Fig. 12A is a view illustrating the arrangement of the
sensor of the printer of Fig. 1 for detecting a leading
edge of a sheet;
Fig. 12B is a view illustrating the modified arrange-
ment of the sensor for detecting a leading edge of
a sheet;
Fig. 13 is a plan view of the sheet guide carried by
the carriage of the printer of Fig. 1, the sheet guide
having indicator lines;
Fig. 14A is a view illustrating the relationship be-
tween the indicator lines and the sheet conveyed in
the forward direction;
Fig. 14B is a view illustrating the relationship be-
tween the indicator lines and the sheet conveyed in
the rearward direction;
Fig. 15 is a partial rear view of the casing of the print-
er having the opening for arranging the cut sheet
feeder and the stacker;

Fig. 16 is a view of the rear of the casing having
stacker supporting means;
Fig. 17 is a view of the front, inner side wall of the
casing having guide grooves for securing the table;
Fig. 18 is a view similar to Fig. 17, illustrating the
table in the inclined position;
Fig. 19 is a side view of the table and the front guide
movable with the table;
Fig. 20 is a view similar to Fig. 19, illustrating the
front guide in the vertical position;
Fig. 21 is a view of the printer with the front guide
of Fig. 19 in the vertical position and the table func-
tioning as a large capacity stacker;
Fig. 22 is a view of the printer with the front guide
of Fig. 19 in the inclined position, the cut sheet feed-
er being arranged below the table;
Fig. 23 is a view illustrating the relationship between
the front feed roller and the front tractor;
Fig. 24 is a view illustrating the relationship between
the rear feed roller and the rear tractor;
Fig. 25 is a view of the flap valve attached to the
rear upper guide;
Fig. 26 is a view illustrating the relationship between
the flap valve and the rear feed roller;
Fig. 27 is a view of gear trains arranged on the side
of the casing of Fig. 3;
Fig. 28 is a view of gear train arranged in the cut
sheet feeder;
Fig. 29 is a side view of the front and rear cut sheet
feeder mounted to the casing with the gear trains of
the cut sheet feeders connected to the gear train of
the casing;
Fig. 30 is a diagrammatic plan view of the front and
rear cut sheet feeder mounted to the casing with the
gears of the cut sheet feeders connected to the
gears of the casing;
Fig. 31 is a view of the mechanism for moving the
nip roller relative to the feed roller and for shifting
the drive gears of the front and rear tractors;
Fig. 32 is a view similar to Fig. 31, illustrating the
mechanism in the gear shift position;
Fig. 33 is a plan view of the cam plate of Fig. 31;
Fig. 34 is a side view of the cam plate and the gears
of Fig. 31;
Fig. 35 is a front view of the carriage sensor and the
detecting piece of Fig. 1;
Fig. 36 is a view illustrating an example of the ar-
rangement of the detecting pieces of Fig. 35;
Fig. 37 is a flow chart for controlling the carriage
according to the arrangement of the detecting piec-
es of Fig. 35;
Fig. 38 is a view illustrating another example of the
arrangement of the detecting pieces of Fig. 35;
Fig. 39 is a flow chart for controlling the carriage
according to the arrangement of the detecting piec-
es of Fig. 38;
Fig. 40 is a flow chart continuing from that of Fig. 39;
Fig. 41 is a modified example of the tractor arrange-
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ment of Fig. 24;
Fig. 42 is a flow chart illustrating the fundamental
operation of the fully equipped printer;
Fig. 43 is a diagrammatic view of the fully equipped
printer, illustrating the sheet feeding directions; and
Fig. 44 is a view of the sheets fed to the platen, il-
lustrating that the direction of the printed letters is
decided according to the sheet feeding direction.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0048] Figure 1 is a cross-sectional view of the multi-
path printer according to the embodiment of the present
invention. Fig. 2 is a perspective view of the printer of
Fig. 1, and Fig. 3 is a perspective view of the printer of
Fig. 1, similar to that of Fig. 2 but the covers being re-
moved therefrom. In the description in connection with
these figures, the right side of the drawings is referred
to the front side of the printer, and the left side of the
drawings is referred to the rear side of the printer.
[0049] Referring to Figs. 1 to 3, the printer 10 has a
casing 12 and a cover 14 which is a part of the casing
12. A printing head 16 and a platen 18 opposed to the
printing head 16 are arranged at the substantially central
region in the casing 12. An ink ribbon cassette 20 is ar-
ranged above the printing head 16. The printing head
16 is of an impact type having 24 pins (not shown) driven
by known piezoelectric actuators (not shown), and a pin
driven toward the platen 18 by the piezoelectric actuator
makes a print on a sheet via the ink ribbon in the ink
ribbon cassette 20.
[0050] A carriage 22 supports the printing head 16
and the ink ribbon cassette 20, and is transversely mov-
ably arranged along a guide shaft 24 and a rail 26. A
part of the carriage 22 is connected to a belt 28a wound
on a pulley 28 which is driven by a motor 30 (Fig. 3).
Therefore, the carriage 22 is moved by the motor 30.
[0051] A front feed roller 32 and its nip roller 32a are
arranged on the front side of the platen 18, and a rear
feed roller 34 and its nip roller 34a are arranged on the
rear side of the platen 18. These feed rollers 32, 34 and
the nip rollers 32a, 34a comprise short roller portions
attached to respective shafts 32b, 34b in axially spaced
apart relationships and firmly fixed to the respective
shafts 32b, 34b by press fitting. (In Fig. 3, only the shafts
32b, 34b of the nip rollers 32a, 34a can be seen, but the
feed rollers 32, 34 are attached to similar shafts.) The
nip roller 32a can be moved toward and away from the
front feed roller 32, but the nip roller 34a is supported at
a substantially fixed position relative to the rear feed roll-
er 34.
[0052] The front feed roller 32 and the rear feed roller
34 have an identical diameter and are driven in rotation
in the same rotational direction at the same speed.
Therefore, a sheet can be stably conveyed without any
slack at least between the front feed roller 32 and the
rear feed roller 34, and the printing head 16 can print

the sheet which is in a stable condition on the platen 18.
In addition, the front feed roller 32 and the rear feed roll-
er 34 can be driven to rotate in a first rotational direction
and in a second rotational direction opposite to the first
rotational direction so that a sheet can be fed to the plat-
en 18 from one the front side of the printer and the sheet
can also be fed to the platen 18 from the rear side of the
printer. From this viewpoint, the front feed roller 32 and
the rear feed roller 34 ( and roller assembly including
shafts) are manufactured under the same manufactur-
ing control so that the manufacturing error is minimizes.
[0053] A cut sheet feeder 36 is arranged in the rear of
the casing 12. Also, a rear tractor 38 is arranged in the
casing 12 obliquely below the rear feed roller 34, and a
front tractor 40 is arranged in the casing 12 obliquely
below the front feed roller 32. The front tractor 40 is ar-
ranged to feed a continuous form onto the front feed roll-
er 32. The rear tractor 38 is obliquely arranged at a
greater angle to the horizontal than the front tractor 40.
The rear tractor 38 is arranged at an angle of approxi-
mately 30 degrees, so that a continuous form can be
directly fed at the travelling angle of approximately 45
degrees from the rear tractor 40 to the platen 18 through
a gap between the rear feed roller 34 and the platen 18.
It will be widely known that the tractors 38, 40 have belts
and pin-like projections provided on the belts and the
pin-like projections engage in the feeding holes provid-
ed in the side edges of a continuous sheet to feed the
continuous sheet.
[0054] A table 42 is arranged in the front of the printer
10. Also, an operation panel 44 is arranged in the front
of the printer 10. The operation panel 44 has several
operating buttons and displays, as shown in Fig. 4. Typ-
ically, the operation panel 44 includes a sheet selection
button 44a. The portions of the operation panel 44 are
connected to a computer control device (not shown),
and it is possible to select a front continuous sheet
mode, a rear continuous sheet mode, and a cut sheet
mode, by continuing to press the sheet selection button
44a. The cut sheet mode includes the feeding of a cut
sheet from the table 42, a front cut sheet feeder (not
shown in Fig. 1) and the rear cut sheet feeder 36. The
selection of the table 42, the front cut sheet feeder, the
rear cut sheet feeder 36 will be later with reference to
Fig. 42.
[0055] When the cut sheet mode is selected and the
rear cut sheet feeder 36 is to be used, a cut sheet (or
cut sheets) is fed from the rear cut sheet feeder 36 into
the printer 10, driven by the rear feed roller 34 and the
front feed roller 32, printed by the printing head 16, and
discharged to the table 42. In this ease, the table 42
functions as a stacker. If the cut sheet mode is selected
and a cut sheet is to be manually fed from the table 42,
a cut sheet is fed from the table 42, driven by the front
feed roller 32 and the rear feed roller 34, printed on the
platen 18 by the printing head 16, and discharged to the
table 42 or to the discharge place on the rear side of the
printer 10.
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[0056] When the front continuous sheet mode is se-
lected, the nip roller 32a is elevated relative to the front
feed roller 32 so as to form a gap between the front feed
roller 32 and the nip roller 32a. A continuous sheet
placed on the front side of the printer is fed by the front
tractor 38 toward the front feed roller 32, passes through
the gap between the front feed roller 32 and the nip roller
32a (the front feed roller 32 does not substantially work
in this case), is printed on the platen 18 by the printing
head 16, is pulled by the rear feed roller 34 and the nip
roller 34a, and is discharged to the discharge place on
the rear side of the printer 10.
[0057] When the rear continuous sheet mode is se-
lected, the nip roller 32a is urged against the front feed
roller 32. A continuous sheet placed on the rear side of
the printer is fed by the rear tractor 40 directly to the
platen 18 through the gap between the rear feed roller
34 and the nip roller 34a, is printed on the platen 18 by
the printing head 16, is pulled by the front feed roller 32
and the nip roller 32a, and is discharged to the table 42
of the printer 10.
[0058] The casing 42 of the printer 10 is designed so
that the cut sheet feeder 36, the front tractor 38, the rear
tractor 40 and the sheet discharging stacker can be se-
lectively arranged in the printer, as shown in Figs. 5 to
10. The cut sheet feeder(s) 36 can be attached to the
front and/or the rear of the casing 12. In Figs. 5 to 10,
the arrow of the broken line shows the feeding and dis-
charging directions of the cut sheet, and the arrow of the
solid line shows the feeding and discharging directions
of the continuous form.
[0059] In Fig. 5, the front table 42, the front tractor 38
and the rear tractor 40 are arranged in the casing 12.
Also, a rear stacker 46 is horizontally arranged. There-
fore, when a cut sheet is manually fed from the table 42,
a cut sheet is discharged to the table 42 or to the rear
stacker 46 after being printed. When a continuous sheet
is fed by the front tractor 38, the continuous sheet is dis-
charged to the rear stacker 46 after being printed. When
a continuous sheet is fed by the rear tractor 38, the con-
tinuous sheet is discharged to the table 42 after being
printed.
[0060] In Fig. 6, the front table 42 and the front tractor
38 are arranged in the casing 12. Also, the rear stacker
46 is arranged therein.
[0061] In Fig. 7, the front table 42 and the rear tractor
40 are arranged in the casing 12. Also, the rear stacker
46a is arranged therein. The stackers 46 in Figs. 5 and
6 are horizontally arranged, but the rear stacker 46a is
arranged in an inclined manner with the left end in the
upper position.
[0062] In Fig. 8, the front table 42, the front cut sheet
feeder 36 and the rear tractor 40 are arranged in the
casing 12. Also, two rear stackers 46 and 46a are ar-
ranged. In this case, the table 42 is arranged in a slightly
inclined manner with the right end in the upper position,
and the front cut sheet feeder 36 is arranged below the
table 42.

[0063] In Fig. 9, the front table 42, the rear tractor 40
and the rear cut sheet feeder 36 are arranged in the eas-
ing 12. Also, the rear stacker 46 is arranged. In this case,
the table 42 is used as a table when a cut sheet is man-
ually fed therefrom and used as a large capacity stacker
when the rear cut sheet feeder 36 is used.
[0064] In Fig. 10, the front table 42, the front cut sheet
feeder 36, the front tractor 38, the rear tractor 40 and
the rear cut sheet feeder 36 are arranged in the casing
12. The printer 50 is shown in the fully equipped condi-
tion. In the actual use, however, any one of the front cut
sheet feeder 36 and the rear tractor 40 is selectively
used. Also, any one of the front tractor 38 and the rear
tractor 40 is selectively used.
[0065] Figure 11 shows securing means arranged in
the casing 12 of the printer for arranging the front cut
sheet feeder 36, the front tractor 38, the rear tractor 40
and the rear cut sheet feeder 36. The front cut sheet
feeder 36 is intended to be secured by supporting mem-
bers 74c and 74d in the front of the casing 12. The rear
cut sheet feeder 36 is intended to be secured by sup-
porting members 74a and 74b in the rear of the casing
12. A tractor frame 38a of the front tractor 38 is intended
to be secured by supporting members 74c and 74d in
the front of the casing 12. That is, the front cut sheet
feeder 36 and the front tractor 38 can be selectively
used. A tractor frame 40a of the rear tractor 40 is intend-
ed to be secured by supporting members 41a and 41b
in the rear of the casing 12. In addition, there is a secur-
ing means for the front table 42, as will be explained
later.
[0066] The details of several portions of the printer 10
are now explained.
[0067] As shown in Figs. 1 and 3, a sheet guide 48 is
attached to the carriage 22 at a height substantially the
same as the level of the lower end of the printing head
16. The sheet guide 48 has an opening allowing the
printing region (the region of the printing pins) of the
printing head 16 to pass therethrough. The sheet guide
48 guides a sheet conveyed along the lower surface of
the sheet guide 48.
[0068] The sheet guide 48 supports a pair of inclined
sheet detecting sensors 50 arranged on either side of
the printing head 16. The inclined sheet detecting sen-
sors 50 detect whether a sheet is conveyed in a normal
position parallel to the conveying direction or not, and if
the sheet is not conveyed in a normal position, the feed
rollers 32 and 34 are rotated opposite to the conveying
direction to return the sheet to thereby prevent the sheet
from jamming.
[0069] The sheet guide 48 also supports a leading
edge detecting sensor 52. The leading edge detecting
sensor 52 is used for detecting a leading edge of a con-
veyed sheet to position the carriage 22 at the print start-
ing position. The inclined sheet detecting sensors 50
and the leading edge detecting sensor 52 can be of op-
tical type sensors such as reflecting type sensors.
[0070] The sheet guide 48 comprises a transparent
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plate and is provided with indicator lines 54 on one side
of the printing head 16.
[0071] As shown in Fig. 12A, the leading edge detect-
ing sensor 52 is arranged on a line L passing through
the center the printing region 16a of the printing head
16 and extending perpendicular to the sheet conveying
direction. Therefore, the leading edge detecting sensor
52 produces a detecting signal when a Leading edge of
a conveyed sheet reaches the center the printing region
16a of the printing head 16. In Fig. 12a, the character
P1 shows a sheet conveyed from the front side of the
printer and the character P2 shows a sheet conveyed
from the rear side of the printer. The arrow X indicates
the sheet conveying direction from the front side of the
printer and the arrow Y indicates the sheet conveying
direction from the rear side of the printer. This feature is
especially useful for the printer 10 of the embodiment of
the present invention in which a sheet is conveyed from
the front side and from the rear side of the printer.
[0072] A conventional leading edge detecting sensor,
for example, was arranged at a position before the cent-
er the printing region 16a of the printing head 16, viewed
in the sheet conveying direction. Therefore, in a multi-
path printer in which a sheet is conveyed from the front
side and from the rear side of the printer, two sensors
were necessary on either side of the center the printing
region 16a of the printing head 16, viewed in the sheet
conveying direction. According to this embodiment of
the present invention, it is possible to detect a leading
edge of a sheet conveyed in the forward direction and
in the rearward direction by the single leading edge de-
tecting sensor 52, which can reduce the manufacturing
cost of the printer 10. In addition, by detecting a leading
edge of a sheet conveyed in the forward direction and
in the rearward direction by the common leading edge
detecting sensor 52, there is no error of a detection ac-
curacy which may be influenced due to a difference in
the conveying paths and it is possible to detect the sheet
with high accuracy to contribute to provide the printer
10 with a high performance.
[0073] If an upper margin of a not-printed area of a
sheet is extremely small, the sheet might not be stopped
when the sheet reached the print starting position after
the leading edge of the sheet is detected. In such a case
too, it is possible to carry out fine positioning by once
stopping the sheet after the sheet is advanced at a cer-
tain distance then reversely conveying the sheet and
again advancing the sheet since the leading edge of the
sheet was detected and known. Therefore, there is no
actual problem.
[0074] Figure 12B shows a modified arrangement of
the leading edge detecting sensor 52. In this example,
two leading edge detecting sensors 52 are arranged on
either side of the printing head 16 on a line L passing
through the center the printing region 16a of the printing
head 16 and extending perpendicular to the sheet con-
veying direction. In this example too, the leading edge
detecting sensors 52 generate a detection signal when

the leading edge of the sheet reaches the sensors 52.
In addition, it is possible to omit the inclined sheet de-
tecting sensors 50, since two leading edge detecting
sensors 52 can detect an inclined position of a sheet
conveyed in the forward direction and in the rearward
direction.
[0075] In addition, two leading edge detecting sen-
sors 52 can detect side edges of a sheet, since the lead-
ing edge detecting sensors 52 are attached to the car-
riage 22 via the sheet guide 48 and move with the car-
riage 22 transversely relative to the sheet. Therefore, it
is possible to prevent the printing pins from directly hit-
ting the platen 18 by producing alarms or returning the
sheet, if a narrow sheet having a transverse dimension
smaller than a width of a printing region is conveyed.
[0076] Figure 13 shows the indicator lines 54 provided
in the sheet guide 48 of transparent plastic. There are
two indicator lines 54, and the indicator lines are repre-
sented by 54a and 54b in Figs. 14A and 14B. Each in-
dicator line 54 (54A or 54B) is arranged at a reference
position of printing depending on the forward conveying
direction X and the rearward conveying direction Y. For
example, each indicator line 54 (54A or 54B) is arranged
at a reference position corresponding to the position of
an underline for printed letters.
[0077] One indicator line 54a is compared with the
bottoms of printed letters of the sheet P1 conveyed in
the forward conveying direction X, as shown in Fig. 14A,
and another indicator line 54b is compared with the bot-
toms of printed letters of the sheet P2 conveyed in the
rearward conveying direction Y, as shown in Fig. 14A.
Therefore, it is possible to precisely adjust the convey-
ance of the sheet, by observing the actually printed let-
ters with reference to the indicator lines 54, 54a, 54b. In
the case where a sheet has a pre-printed border line
such as a slip, it is possible to precisely adjust the con-
veyance of the sheet, by observing the border line with
reference to the indicator lines 54, 54a, 54b.
[0078] In Figs. 1 and 3, a carriage sensor 56 is at-
tached to the rear of the carriage 22 for detecting the
position of the carriage 22. Two members to be detected
58L and 58R cooperating with the carriage sensor 56
are fixed to a transverse beam of the casing 12. In the
exemplified printer 10, it is possible to detect the position
of the carriage 22 in the forward sheet conveying direc-
tion and in the rearward sheet conveying direction, to
position the carriage 22 at the print starting position, us-
ing the carriage sensor 56 and the members to be de-
tected 58L and 58R. The details thereof are described
later with reference to Figs. 35 to 40.
[0079] In Fig. 1, a front upper guide 60 is arranged in
front of the sheet guide 48 and a rear upper guide 62 is
arranged behind the sheet guide 48. The front upper
guide 60, the sheet guide 48 and the rear upper guide
62 form an upper portion of the sheet conveying path.
A front lower guide 64 is arranged in front of the platen
18 and a rear lower guide 66 is arranged behind the plat-
en 18, the front lower guide 64 being integrally formed
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with the rear lower guide 66. In addition, a front guide
68 is arranged in front of the front feed roller 32, and a
continuous form guide 70 is arranged along the contin-
uous form path extending from a position near the se-
curing members 74a, 74b for the rear tractor 40 toward
the platen 18. Further, a flap valve 72 is arranged below
the rear upper guide 62. The front guide 68, the contin-
uous form guide 70 and the flap valve 72 form a lower
portion of the sheet conveying path. However, there is
an instance in which the flap valve 72 forms an upper
portion of the sheet conveying path.
[0080] As shown in Figs. 1 and 15, the rear cut sheet
feeder 36 passes through an opening 12a provided in
the rear of the casing 12, and is secured at a predeter-
mined position by the rod-like securing members 74a,
74b. The rod-like securing members 74a, 74b extend
from side panel members 12b of the casing 12 so as to
project into the opening 12a.
[0081] Guide holes 12c, 12d are provided in the side
walls of the opening 12a, as shown in Figs. 15 and 16.
The rear stacker 46 is inserted along the guide hole 12d
and the rear stacker 46a is inserted along the guide hole
12c. Supporting members 12e are provided in the cas-
ing to support the inner end of the rear stacker 46, 46a.
Therefore, the rear cut sheet feeder 36 and the rear
stacker 46, 46a can be arranged, in a manner shown in
Figs. 5 to 10. The rear stacker 46 is horizontally ar-
ranged and the stacker 46a is arranged in an inclined
position with the left end thereof at the upper position.
A further opening (not shown) is provided in the rear of
the casing below the opening 12a, and a continuous
form fed by the front tractor 38 can be discharged from
the opening 12a or from the further opening.
[0082] Figures 17 and 18 show the attachment of the
table 42 to the casing 12. As shown in Fig. 2, the casing
12 has side walls 12f at a space in which the table 42 is
to be located. Fig. 17 shows one of the side walls 12f,
the side wall 12f having two guide grooves 76a, 76b.
The table 42 has pins 42a, 42b extending from the side
of the table, the pins 42a, 42b being inserted in the guide
grooves 76a, 76b, respectively.
[0083] The guide groove 76a located on the inner side
of the table 42 is formed in a hook-shape, including an
upper horizontal portion and a lower inclined portion.
The other groove 76b is formed in an inverted T-shape,
including an upper vertical portion and a lower horizontal
portion.
[0084] When the table 42 is in the substantially hori-
zontal position, the inner pin 42a is located at the inner
end of the upper horizontal portion of the inner guide
groove 76a, and the outer pin 42b is located substan-
tially at the center of the lower horizontal portion of the
outer guide groove 76b, as shown in Fig. 17. This posi-
tion corresponds to the position of the table 42 of Fig.
5, for example.
[0085] When the table 42 is in the inclined position,
the inner pin 42a is located at the inner end of the lower
inclined portion of the inner guide groove 76a, and the

outer pin 42b is located at the inner end of the lower
horizontal portion of the outer guide groove 76b, as
shown in Fig. 18. This position corresponds to the posi-
tion of the table 42 of Fig. 9, for example.
[0086] In addition, the front cut sheet feeder 36 can
be arranged in the front of the casing 12, as shown in
Figs. 8 and 10. In this instance, the table 12 is further
raised and the front cut sheet feeder 36 is inserted below
the table 42. In order to raise the table 42 in this way,
the inner pin 42a is rearwardly slid in the inner guide
groove 76a and located at the center of the hook of the
inner guide groove 76a, and the outer pin 42b is moved
upward in the upper vertical portion of the outer guide
groove 76b. In order to secure the front cut sheet feeder
36 inserted in the front of the casing 12, the rod-like se-
curing members 74c, 74d are provided in the casing
(Figs. 11, 29), as described above. As shown in Fig. 29,
the front cut sheet feeder 36 is identical to the rear cut
sheet feeder 36, the portions (recessed walls) of the
front cut sheet feeder 36 with which the securing mem-
bers 74c, 74d engage are at different positions from
those of the portions (recessed walls) of the rear cut
sheet feeder 36 with which the securing members 74a,
74b engage.
[0087] Figures 19 and 20 show the detail of the front
guide 68 arranged in front of the front feed roller 32. The
front guide 68 is movably arranged and can move with
the table 42. The front guide 68 includes a guide portion
68a comprising a smoothly curved surface facing the
sheet conveying path, and side panels 68b connected
on the opposite ends of the guide portion 68a. The side
panels 68b are rotatably arranged about an axis of the
shaft 32b of the front feed roller 32. A spring 78 urges
the side panels 68b in the anti-clockwise direction, so
that the side panels 68b are in abutment with the side
panels of the front upper guide 60 arranged above the
front guide 68.
[0088] The table 42 includes a sheet support member
42c arranged in a slightly inclined position with the low-
ered inner end so that the sheet support member 42c is
smoothly continuous to the guide portion 68a of the front
guide 68, and side panels 42d connected on the oppo-
site ends of the sheet support member 42c. The inner
end portion 42e of the sheet support member 42c is ro-
tatably attached to the pin 42a, so that the sheet support
member 42c can rotate in the clockwise direction within
a limit. The side panels 42d of the table 42 move syn-
chronously with the side panels 68b of the front guide
68b.
[0089] In the horizontal position of the table 42 shown
in Fig. 19, the side panels 42d of the table 42 are not in
contact with the side panels 68b of the front guide 68b.
Therefore, the guide portion 68a of the front guide 68
can stably maintain an inclined position with the free end
lowered, by the action of the spring 78 and the abutment
of the side panels 68b with those of the front upper guide
60. The inner end portion 42e of the sheet support mem-
ber 42c of the table 42 is located in proximity with the
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guide portion 68a of the front guide 68 so as to form a
continuous sheet conveying path. In this condition, the
front guide 68 acts as a guide for a sheet fed from the
table 42 or a sheet discharged to the table 42. Also, the
front guide 68 is smoothly continuous to the sheet con-
veying path for a continuous form fed by the front tractor
38, and acts as a guide for a continuous form.
[0090] In the inclined position of the table 42 shown
in Fig. 20, the side panels 42d of the table 42 are in con-
tact with the side panels 68b of the front guide 68b, so
that the front guide 68 is rotated downwardly as the table
42 is moved to its inclined position. The table 42 in this
position functions as a large capacity stacker for a sheet
fed by the rear cut sheet feeder 36 arranged in the rear
of the printer 10.
[0091] That is, as shown in Fig. 21, the rear cut sheet
feeder 36 is arranged in the rear of the printer 10, and
the printed sheet is discharged to the table 42 which thus
acts as a stacker. The front guide 68 is maintained in
the downwardly rotated position, and functions as a trail-
ing stopper for sheets discharged on the table 42 acting
as a stacker. Therefore, many sheets can be stacked
on the table 42 acting as a stacker.
[0092] Also, as shown in Fig. 22, when the front cut
sheet feeder 36 is arranged in the front of the printer 10
and the table 42 is in the inclined position, it is possible
to attach the large capacity stacker 46 in the rear of the
printer 10. In this case, the table 42 is in the upwardly
raised position and the side panels 42d of the table 42
are not in contact with the side panels 68d of the front
guide 68, so the front guide 68 is maintained at the po-
sition as that of Fig. 19. Therefore, it is possible to feed
a sheet from the front cut sheet feeder 36 to the front
feed roller 32 via the front guide 68.
[0093] Figure 23 shows the front continuous form
mode in which the nip roller 32a is elevated relative to
the feed roller 32, and a continuous form is fed by the
front tractor 38 and pulled by the rear feed roller 34.
[0094] Figure 24 shows the rear continuous form
mode in which a continuous form is fed by the rear trac-
tor 40 directly to the platen 18, while skipping over the
rear feed roller 34, and pulled by the front feed roller 32
and the nip roller 32a.
[0095] In the case of a continuous form, the front trac-
tor 38 and the rear tractor have the conveying capability,
and it is not necessary to use one of the front feed roller
32 and the rear feed roller 34 located before the platen
18 in view of the conveying direction. On the contrary,
a problem arises in that a slack occurs in the continuous
form if such a feed roller is used. Therefore, it was nec-
essary to elevate the nip rollers 32q, 34a relative to the
feed rollers 32, 34 (or to loosen biasing springs), and in
the conventional multi-path type printer, elevating mech-
anisms or spring pressure regulating mechanisms are
provided. In the embodiment of the present invention, a
continuous form is fed by the rear tractor 40 directly to
the platen 18 in the rear continuous form mode, and it
is not necessary to have such an elevating mechanism

or spring pressure regulating mechanism for the nip roll-
er 34a of the rear feed roller 34. Accordingly, the printer
can be made in a relatively simple arrangement and at
a lower cost.
[0096] In the arrangement in which a continuous form
is fed directly to the platen 18, the rear tractor 40 is ar-
ranged at a greater angle relative to the horizontal than
the angle at which the front tractor 38 is arranged. The
angle of this portion of the sheet conveying path for the
rear continuous form is about 45 degrees, for example.
Accordingly, an extra space is available in the rear of
the casing 12, and it is possible to arrange the rear trac-
tor 40, the rear cut sheet feeder 36 and the rear stacker
46 in the rear of the casing 12. Also, the provision of the
continuous sheet guide 70 extending from the rear trac-
tor 40 to the platen 18 makes it possible to directly feed
a continuous form to the platen 18. In this embodiment,
the rear tractor 40 only is arranged so that a continuous
form is directly fed to the platen 18, but it is possible also
to arrange that the front tractor 40 only can feed a con-
tinuous form directly to the platen 18. In addition, it is
also possible that both the front and rear tractors 38 and
40 can feed a continuous form directly to the platen 18,
as shown in Fig. 41. In this case, it is preferable to ar-
range a front continuous form guide 70a extending from
the front tractor 38 to the platen 18.
[0097] As shown in Fig. 1, the cut sheet feeder 36 has
a hopper portion 36a, a pick roller 36b, and a sheet sep-
arating member 36c for preventing a plurality of sheets
being fed together. Also, the cut sheet feeder 36 has an
intermediate feed roller 36d and its nip roller 36e, and a
sheet guide 36f. The sheet guide 36f extends to below
the rear lower guide 62 to guide a sheet through a gap
between the rear lower guide 62 and the flap valve 72.
[0098] Figures 25 and 26 show the details of the flap
valve 72. The flap valve 72 is formed of a very thin stain-
less steel plate which is bent into a wedge-shape, and
the open ends of the bent plate are fixed to a shaft 72a
having two flat portions. A supporting flange 62a ex-
tends perpendicularly and downwardly from the side
ends of the rear lower guide 62. A bearing 72b is ar-
ranged in the flange 62a and the shaft 72a of the flap
valve 72 is rotatably arranged in the bearing 72b.
[0099] The end portion of the shaft 72a is formed in
the D-shape having a planar portion, and the bearing
72b also has an internal shape corresponding to the
shape of the D-cut shaft. However, there is a gap be-
tween the planar portions of the shaft 72a and the bear-
ing 72b, and the flap valve 72 is rotatable within the al-
lowable range of this gap or play, as shown in Fig. 21.
A torsion spring 72c is arranged around the shaft 72a,
one end of the torsion spring 72c being secured to the
flange 62a and the other end of the torsion spring 72c
being secured to the flap valve 72. The torsion spring
72c is arranged in a pre-stressed condition in the open-
ing direction of the coil and generates a spring force in
the closing direction of the coil.
[0100] The flap valve 72 is arranged facing to the rear
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feed roller 34 and urged toward the rear upper guide 62
by the torsion spring 72c. That is, the flap valve 72 is
urged into contact with the rear upper guide 62 on the
side of the rear feed roller 34, as shown by the solid line
in Fig. 26. Therefore, a sheet P1, which is fed from the
front of the printer 10 and conveyed to the rear of the
printer 10, as shown by the arrow X, hangs down due
to its own weight after it passes through the rear feed
roller 34, travels below the flap valve 72, and is dis-
charged. However, there is a possibility that a relatively
thick sheet P1, a reproduction sheet P1 comprising a plu-
rality of layers or an upwardly curled sheet P1 may not
hang down and may tend to travel above the flap valve
72. A printed sheet P1 may then travel to the rear cut
sheet feeder 36. However, the flap valve 72 prevents
the sheet P1 from traveling above the flap valve 72, and
to directs the sheet P1 in the normal discharge direction.
[0101] A sheet P2, which is fed by the rear cut sheet
feeder 36 and conveyed to the front of the printer 10, as
shown by the arrow Y, travels toward above the flap
valve 72, and opens the flap valve 72 under the convey-
ing force of the intermediate feed roller 36d against the
spring force of the torsion spring 72c, and continues to
travel to the rear feed roller 34. Therefore, the sheet P2
reliably travels to the rear feed roller 34.
[0102] In the flap valve 72 in this embodiment, it is
possible to control the conveyance of the sheets with a
simple construction, by the provision of the gap or play
between the simple D-cut shaft 72a and the bearing 72b
and only the spring force of the torsion spring 72c. It is
not necessary to move the flap valve 72 by an electric
actuating mechanism or the like, and it is not cumber-
some since it is not necessary to carry out any manual
operation.
[0103] The casing 12 shown in Fig. 3 has a left side
panel on which driving means including gear trains driv-
en by respective motors are arranged.
[0104] Figure 27 shows the details of the driving
means. The driving means is separated into a driving
mechanism for driving the platen 18 and the feed rollers
32, 34, and a driving mechanism for driving the tractors
38, 40.
[0105] The driving mechanism of the tractors 38, 40
includes a motor Ma, a motor gear Ga, a front tractor
driving gear 38g, and a rear tractor driving gear 40g. The
motor gear Ga, the front tractor driving gear 38g, and
the rear tractor driving gear 40g are interconnected by
intermediate gears Gb to Gg. The gears Gb and Gd are
shift gears and it is possible to drive only one of the trac-
tors 38a and 40 by releasing one of the gears Gb and
Gd.
[0106] The driving mechanism of the platen 18 and
the feed rollers 32, 34 includes a motor Mb, a motor gear
Gh, a platen driving gear 18g, a front feed roller driving
gear 32g, and a rear feed roller driving gear 34g. The
platen driving gear 18g, the front feed roller driving gear
32g, and the rear feed roller driving gear 34g are inter-
connected by intermediate gears Gi to Gn. Nip roller

driving gears 32h, 34h are connected to respective feed
rollers driving gear 32g, 34g.
[0107] Since the driving mechanism of the tractors 38,
40 and the driving mechanism of the platen 18 and the
feed rollers 32, 34 are separately arranged in this way,
it is possible to simplify the arrangement and connection
of the gears and the motors can be small. Also, gear
transmissions are used in the embodiment, but it is pos-
sible to use belt transmissions. In addition, since the
driving mechanism of the tractors 38, 40 and the driving
mechanism of the platen 18 and the feed rollers 32, 34
are separately arranged, it is possible to change the
conveying speed of the feed rollers 32, 34 and the feed-
ing speed of the tractors 38, 40 to prevent the sheet from
slackening.
[0108] Figure 28 shows the driving mechanism of the
pick roller 36b in the cut sheet feeder 36. This driving
mechanism includes a motor Mc, a motor gear Go, and
a pick roller driving gear 36g. The motor gear Go and
the pick roller driving gear 36g are interconnected by
intermediate gears Gp to Gs. In addition, the intermedi-
ate feed roller 36d in the cut sheet feeder 36 is driven
by a intermediate feed roller driving gear 36h. This gear
36h is not connected to a gear in the driving mechanism
of the pick roller 36b, but is connected to a gear of the
driving mechanism in the printer 10.
[0109] Figure 29 shows the situation that the interme-
diate feed roller driving gear 36h in the cut sheet feeder
36 is connected to the gear of the driving mechanism in
the printer 10 when the cut sheet feeder 36 is attached
to the printer 10.
[0110] In the printer 10, there are the front feed roller
driving gear 32g and the rear feed roller driving gear
34g, as described with reference to Fig. 27. Further
gears Gt, Gx are connected to these gears 32g, 34g in
the printer 10. Further gears Gu, Gv, Gw are connected
to the intermediate feed roller driving gear 36h in the cut
sheet feeder 36. The intermediate feed roller driving
gear 36h is connected to the gears Gt or Gx via the gears
Gu to Gw.
[0111] Figure 30 diagrammatically shows the situa-
tion in which the front and rear cut sheet feeders 38, 40
are attached to the printer 10. The front and rear cut
sheet feeders 38, 40 are of the identical construction.
The intermediate feed roller driving gears 36h and other
gears Gu, Gv, Gw (not shown in Fig. 30) are arranged
in pairs on either side of the frame of each of the front
and rear cut sheet feeders 38, 40, and the intermediate
feed roller driving gears 36h on either side of the cut
sheet feeder 36 are interconnected by a shaft 36s. In
contrast, the gears Gt, Gx are arranged only on one side
of the casing 12 of the printer 10. It will be apparent that
the left side and the right side of the front cut sheet feed-
er 36 are reversed to those of the rear cut sheet feeder
36. However, according to the arrangement of Fig. 30,
when any of the front and rear cut sheet feeders 38, 40
is attached to the printer 10, the intermediate feed roller
driving gear 36h in the cut sheet feeder is easily and
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reliably connected to the gears Gt or Gx in the printer
10 (via the gears Gu to Gw.)
[0112] Figures 31 to 34 shows the elevating mecha-
nism of the nip roller 32a of the front feed roller 32 and
the shift mechanism of the shift gears Gb, Gd connected
to the front and rear tractor driving gears 38g, 40g.
[0113] This mechanism uses a cam plate 80 shown
in Fig. 33. The cam plate 80 is rotatably arranged about
an axis of a support shaft 80a and has a sector gear 80b
provided on a portion of the cam plate 80. An exclusive
motor Md is provided, the motor Md being connected to
the sector gear 80b via a motor gear Gaa and a gear
Gab. Therefore, the motor Md can rotate the cam plate
80.
[0114] The cam plate 80 has an elevating portion 80c
for the nip roller 32a and a shifting portion 80d. The el-
evating portion 80c includes a pin 80e which engages
in an elongated hole 82a in a cam gear 82. The cam
gear 82 has a cam surface 82b which engages with the
shaft 32b or the portion associated with the shaft 32b of
the nip roller 32a of the front feed roller 32. Therefore,
by rotating the cam plate 80, it is possible to elevate the
nip roller 32a relative the front feed roller 32 via the cam
gear 82. Fig. 32 shows the situation in which the nip roll-
er 32a is elevated. The nip roller 32a is urged to the front
feed roller 32 by a spring (not shown).
[0115] The shifting portion 80d has cam surfaces 80f,
80g for the shift gears Gb, Gd for driving the front and
rear tractors 38, 40. When the cam plate 80 is at the
position shown in Fig. 31, the cam surface 80f raises the
shift gear Gb to release the shift gear Gb from the motor
gear Ga, as shown in Fig. 34. Therefore, in this case,
the rotation of the motor gear Ga is transmitted to the
rear tractor 40 only. On the other hand, when the cam
plate 80 is at the position of Fig. 32, the cam surface
80g raises the shift gear Gd to release the shift gear Gd
from the motor gear Ga. Therefore, in this case, the ro-
tation of the motor gear Ga is transmitted to the front
tractor 38 only. The shift gears Gb, Gd are urged toward
the cam plate 80 by a spring (not shown).
[0116] In addition, a switch 84 is arranged and the
cam plate 80 has a switch engaging portion 80h. The
switch 84 produces an OFF signal when the cam plate
80 is at the position shown in Fig. 31, and produces an
ON signal when the cam plate 80 is at the position
shown in Fig. 32. Therefore, the using condition of the
cam plate 80, i.e., whether the nip roller 32a is elevated
or not, and whether the front continuous form mode is
selected or the rear continuous form mode is selected,
can be detected.
[0117] In this way, it is possible to carry out the eleva-
tion of the nip roller 32a and the change of the front con-
tinuous form mode between the rear continuous form
mode by the motor Md. Therefore, it is possible to au-
tomate the change of the several operations of the print-
er 10, and such a change can be established by simply
pressing the sheet selection button 44a in the operation
panel 44.

[0118] Figures 35 to 40 illustrate that the position of
the carriage 22 is detected by the carriage sensor 56
and the members to be detected 58L, 58R in the forward
and rearward sheet conveying directions to position the
transverse ends of the carriage 22. The members 58L,
58R are referred to as detection members.
[0119] As shown in Fig. 35, the carriage sensor 56 is
of a light transmission-block type sensor in the form of
C-shape, and produces light blocked signals when the
detection members 58L, 58R as light blocking members
are between the two arms of the C-shape.
[0120] Figure 36 shows an example in which two de-
tection members 58L, 58R have an identical size (W)
and are located at the ends of the movable region A of
the carriage sensor 56. It is assumed that the carriage
sensor 56 can carry out a detection at the center thereof.
In Fig. 36, the movable region A is divided into regions
I, II and III, and it is considered that the carriage sensor
56 is positioned in any of the regions I, II, and III. The
regions I and III are the regions at which the center of
the carriage sensor 56 is covered by one of the detection
members 58L, 58R.
[0121] Figure 37 is a flow chart for controlling the car-
riage 22 to position the latter using the arrangement of
Fig. 36. In step S1, it is determined whether the carriage
sensor 56 is blocked or not. If the result of step S1 is
NO, the program goes to step S7. If the result of the step
S1 is YES, the program goes to step S2. Here, it is sup-
posed that the carriage sensor 56 is blocked, but it is
not known which of the detection members 58L, 58R is
blocking the carriage sensor 56.
[0122] In step S2, the carriage sensor 56 (i.e., the car-
riage 22) is moved to the left by the distance W. In step
S3, it is determined whether the carriage sensor 56 is
in the blocking region or not. If the carriage sensor 56
is initially in the region I (at the position of the carriage
sensor 56 shown by the solid line in Fig. 36, the carriage
sensor 56 cannot actually move to the left by the dis-
tance W since the movement is obstructed by the
lefthand side frame member or the like, and the carriage
sensor 56 continues to produce the block signal. In this
case, the motor 30 is subjected to loss of synchronism.
If the result of the step S3 is YES, the program goes to
step S4.
[0123] If the carriage sensor 56 is initially in the region
III, the carriage sensor 56 moves to the left by the dis-
tance W and enters the region II, without producing a
blocking signal. Therefore, the result of the step S3 is
NO, and the program goes to step S7.
[0124] In step S4, the carriage sensor 56 is moved to
the right by the distance W, and in step S5, it is deter-
mined whether the carriage sensor 56 is in the blocking
region or not. The carriage sensor 56, which was initially
in the region I and is moved to the right by the distance
W, must enter the region II. Therefore, if the result of
step S5 is NO, the program goes to step S6 and the
carriage sensor 56 is stopped at an appropriate position
in the region II. If the result of step S5 is YES, it is as-
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sumed that the motor 30 is abnormal and the program
goes to step S10 to produce an alarm signal.
[0125] In step S7, it is considered that the carriage
sensor 56 is at any position in the region II. Thus, a sig-
nal is delivered to move the carriage sensor 56 to the
left by the distance B, and in step S8, it is determined
whether the carriage sensor 56 is in the blocking region
or not. The distance B is a large distance generally cor-
responding to the movable region A, and the judgement
of step 8 is carried out for every operation cycle of the
computer while continuously moving the carriage sen-
sor 56 a short distance for every operation cycle. There-
fore, the judgement of step S8 becomes YES when the
carriage sensor 56 comes from the region II to the region
I, irrespective of where the carriage sensor 56 was. The
carriage sensor 56 is now positioned at the left reference
position. Then in step S9, the carriage sensor 56 (i.e.,
the carriage 22) is positioned based on a command of
a designated left printing margin. If the result of step S8
is NO, it is assumed that the carriage sensor 56 does
not eventually come from the region II to the region I and
the motor 30 is abnormal, so the program goes to step
S10 to produce an alarm signal.
[0126] This explanation corresponds to the case
where a sheet is fed or conveyed from the front of the
printer 10 to the rear of the printer 10. In the case where
a sheet is fed or conveyed from the rear of the printer
10 to the front of the printer 10, a printing scan is carried
out from the right to the left when viewed from the front
of the printer 10, since a printing operation is carried out
such that a printed matter can be read from the side of
the printer 10 from which a sheet is fed (from the rear
side in this case). Therefore, the designation of the left
printing margin is based on the right end of a sheet when
viewed from the front. In this case, it is possible to carry
out the positioning of the carriage sensor 56 (the car-
riage 22), by reversing the relationship of the right and
the left of the operations of Fig. 37. Therefore, in this
embodiment, it is possible to detect and position the car-
riage 22 depending on the forward and rearward feeding
or conveying directions, by the single carriage sensor
56.
[0127] Figure 38 shows another example in which two
detection members 58L, 58R have different identical
sizes (WL, WR) from each other and located at positions
slightly inward from the ends of the movable region A of
the carriage sensor 56. In this example, the width of the
right detection members 58R is smaller than that of the
left detection members 58L. In Fig. 38, the movable re-
gion A is divided into regions I, II, III, IV and V, and it is
considered that the carriage sensor 56 is positioned in
any of the regions I to V. The region starting from the left
side moving limit point and covered by the left detection
members 58L, is divided into two regions at a dividing
point corresponding to the width WR of the right detec-
tion member 58R from the right end of the left detection
member 58L. One of the divided regions located on the
left side of the dividing point is the region I, and the other

region located on the right side of the dividing point is
the region II. The region III is between the left detection
members 58L and the right detection member 58R, the
region IV is covered by the right detection member 58R,
and the region V is on the right side of the right detection
member 58R.
[0128] Figures 39 and 40 are a flowchart for control-
ling the carriage 22 to position the latter using the ar-
rangement of Fig. 38. Fig. 39 shows the case where a
sheet is fed or conveyed from the front to the rear of the
printer 10, and Fig. 40 shows the case where a sheet is
fed or conveyed from the rear to the front of the printer
10.
[0129] In step S11 in Fig. 39, it is determined whether
the carriage sensor 56 is blocked or not. If the result of
step S11 is NO, the program goes to step S15. In this
case, the carriage sensor 56 is in the region III or V.
[0130] If the result of the step S11 is YES, the program
goes to step S12 to move the carriage sensor 56 (i.e.,
the carriage 22) to the right by the distance B, and then
in step S13, it is determined whether the block region is
greater than the width WR of the right detection member
58R or not. The distance B in this case also a large value
corresponding to the movable region A.
[0131] If the result of the step S13 is YES, it is judged
that the carriage sensor 56 is in the region I and the pro-
gram goes to step S18. In step S18, it is determined
whether the block region is greater than the width WL of
the left detection member 58L or not. If the result of the
step S18 is YES, it is judged that the carriage sensor 56
cannot leave the region I and the computer causes an
alarm (A) to be produced. If the result of the step S18 is
NO, the program goes to step S19 where the carriage
sensor 56 is once stopped after it is confirmed that the
carriage sensor 56 is in the transmission condition (after
it is confirmed that the carriage sensor 56 has entered
the region II). The program then goes to step S20 to
move the carriage sensor 56 to the left by the distance
B. The program then goes to steps S25 and S26 to po-
sition the carriage sensor 56 (the carriage 22). The
meaning of steps S20, S25 and S26 are identical to that
of steps S7, S8 and S9 of Fig. 37, that is, the carriage
sensor 56 is positioned based on a command for a des-
ignated left printing margin.
[0132] If the result of the step S13 is NO, it is judged
that the carriage sensor 56 moves from the region II or
Iv to the region III or V and the program goes to step
S14 where the carriage sensor 56 is stopped at an ap-
propriate position. The program then goes to step S15.
Also, if the result of the step S11 is NO, as described
above, it is judged that the carriage sensor 56 is in region
III or V and the program goes to step S15.
[0133] In step S15, the carriage sensor 56 is moved
to the left by the distance B. In step S16, if the carriage
sensor 56 does not eventually produce a blocked signal,
the computer causes an alarm (A) to be produced. If a
blocked signal appears, the program goes to step S17
where it is determined whether the block region is great-
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er than the width WR of the right detection member 58R
or not. This judgement is made for determining whether
the carriage sensor 56 moves from the region III through
the region II to the region I or the carriage sensor 56
moves from the region V through the region IV to the
region III.
[0134] The judgement of step S17 is YES in the
former case, and the judgement of step S17 is NO in the
latter case. When the judgement of step S17 is YES, the
carriage sensor 56 goes far into the region I, and stops
at step S21. The carriage sensor 56 is then moved to
the right by the distance C into the region III at step S22,
and after the carriage sensor 56 is stopped at step S23,
the carriage sensor 56 is again moved to the left by the
distance B at step S24. In this case, the positioning is
carried out by the combination of steps S24, S25 and
S26.
[0135] When the judgement of step S17 is NO, the
movement to the left of step S15 is continued and the
positioning is carried out by the combination of steps
S15, S25 and S26, in a manner similar to that described
above.
[0136] In Fig. 40, the identical characters are given to
steps similar to those of Fig. 39, and a similar judgement
is carried out as to in what region the carriage sensor
56 is located. Also in Fig. 40, steps S15, S19, S20 and
S23 of Fig. 30 are omitted, and steps S27, S28 and S30
are added. The omission and the addition of the steps
is done to bring the carriage sensor 56 to the right end
side (the left end side in view of the conveying direction)
while the carriage sensor 56 is finally positioned.
[0137] In this way, according to this embodiment, it is
possible to detect and position the carriage 22 depend-
ing on the forward and rearward feeding or conveying
directions, by the single carriage sensor 56. By the way,
it is possible to design the right detection member 58R
in a very small size, but it must have a size greater than
a distance necessary to transfer from the completion of
acceleration and deceleration to the stable state of the
carriage sensor 56 since it is not possible to carry out
the detection while the carriage sensor 56 (the carriage
22) is being accelerated and decelerated.
[0138] Referring to Figs. 42 to 43, the present inven-
tion is summarized.
[0139] Figure 43 shows the printer 10 in the fully
equipped condition, in which the printer 10 has the front
table 42, the front cut sheet feeder 36, the front tractor
38, the rear tractor 40 and the rear cut sheet feeder 36
attached to the casing 12. However, in the actual use,
any one of the front cut sheet feeder 36 and the rear
tractor 40 is selectively used, and any one of the front
tractor 38 and the rear tractor 40 is selectively used.
[0140] When the front table 42, the front cut sheet
feeder 36 and the front tractor 38 are used, a sheet is
fed from the front side of the casing 12 to the platen 18
in the direction of the arrow X. This is referred to as the
front feed. When the rear tractor 40 and the rear cut
sheet feeder 36 are used, a sheet is fed from the rear

side of the casing 12 to the platen 18 in the direction of
the arrow Y. This is referred to as the rear feed.
[0141] As shown in Fig. 44, the printer 10 is designed
such that the direction of the printed letters can be read
by an operator 0 standing on the side of the printer 10
from which a sheet is fed. That is, an operator 0 standing
on the front side of the printer 10 can read the letters in
the case of the front feed, and an operator 0 standing
on the rear side of the printer 10 can read the letters in
the case of the rear feed. Therefore, it is possible to de-
tect a leading edge of a sheet conveyed in the forward
direction and in the rearward direction by the single lead-
ing edge detecting sensor 52, to thereby position the
sheet at the position of the designated upper margin
thereof to start the printing operation. This does not rely
on the kind of paper to be used and is determined de-
pending on the sheet feed direction.
[0142] Figure 42 is a flow chart for illustrating the op-
eration of the printer of Fig. 43. The operation is control-
led by a not shown computer and carried out by the
above described mechanisms. The computer receives
a command as to which sheet feeding means is to be
used. In the embodiment, the computer receives a sig-
nal from the sheet selecting button 44a in Fig. 4. It is
possible to select the cut sheet mode, the front contin-
uous form mode and the rear continuous form mode, by
continuing to press the sheet selecting button 44a.
[0143] When the front continuous form mode is se-
lected by the sheet selecting button 44a at step S30, the
front continuous form feed is recognized at step S31,
and the front feed roller 32 is opened (the nip roller 32a
is elevated relative to the front feed roller 32) at step
S32. The front feed roller 32 and the rear feed roller 34
are then driven for rotation in the first rotational direction
to convey the sheet at step S33. After the upper margin
position of the sheet is set, the sheet is printed by the
printing head 16 at step S34. In this case, the printing
operation is carried out so that the printed letters can be
read from the front side, as viewed in the direction of the
arrow X in Fig. 44.
[0144] In a similar manner, when the rear continuous
form mode is selected by the sheet selecting button 44a
at step S35, the rear continuous form feed is recognized
at step S36, and the front feed roller 32 is closed (the
nip roller 32a is urged to the front feed roller 32) at step
S37. The front feed roller 32 and the rear feed roller 34
are then driven for rotation in the second rotational di-
rection opposite to the first rotational direction to convey
the sheet at step S33. After the upper margin position
of the sheet is set, the sheet is printed by the printing
head 16 at step S34. In this case, the printing operation
is carried out so that the printed letters can be read from
the rear side, as viewed in the direction of the arrow Y
in Fig. 44.
[0145] When the cut sheet mode is selected by the
sheet selecting button 44a at step S38, it is determined
whether the front cut sheet feeder (CSF) 36 is set in the
printer 10 or not at step S39. For example, it is deter-
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mined whether the connector of the front cut sheet feed-
er 36 is connected to the corresponding connector of
the printer 10 or not. When the front cut sheet feeder 36
is set in the printer 10, the front cut sheet feed is recog-
nized at step S40, and the front feed roller 32 is closed
(the nip roller 32a is urged to the front feed roller 32) at
step S37. The front feed roller 32 and the rear feed roller
34 are then driven for rotation in the first rotational di-
rection to convey the sheet at step S33. After the upper
margin position of the sheet is set, the sheet is printed
by the printing head 16 at step S34. In this case, the
printing operation is carried out so that the printed letters
can be read from the front side, as viewed in the direc-
tion of the arrow X in Fig. 44.
[0146] When the cut sheet mode is selected by the
sheet selecting button 44a at step S38 and the result of
step S39 is NO, the program goes to step S41 and it is
determined whether the rear cut sheet feeder (CSF) 36
is set in the printer 10 or not. In this case too, it is deter-
mined whether the connector of the rear cut sheet feed-
er 36 is connected to the corresponding connector of
the printer 10 or not. When the rear cut sheet feeder 36
is set in the printer 10, the rear cut sheet feed is recog-
nized at step S42, and the front feed roller 32 is closed
(the nip roller 32a is urged to the front feed roller 32) at
step S37. The front feed roller 32 and the rear feed roller
34 are then driven for rotation in the second rotational
direction opposite to the first rotational direction to con-
vey the sheet at step S33. After the upper margin posi-
tion of the sheet is set, the sheet is printed by the printing
head 16 at step S34. In this case, the printing operation
is carried out so that the printed letters can be read from
the rear side, as viewed in the direction of the arrow Y
in Fig. 44.
[0147] When the cut sheet mode is selected by the
sheet selecting button 44a at step S38 and the result of
step S41 is NO, the program goes to step S43 and the
front cut sheet feed (manual feeding from the front table
42) is recognized. The front feed roller 32 is closed (the
nip roller 32a is urged to the front feed roller 32) at step
S37. The front feed roller 32 and the rear feed roller 34
are then driven for rotation in the first rotational direction
to convey the sheet at step S33. After the upper margin
position of the sheet is set, the sheet is printed by the
printing head 16 at step S34. In this case, the printing
operation is carried out so that the printed letters can be
read from the rear side, as viewed in the direction of the
arrow X in Fig. 44.
[0148] As described above in greater detail, accord-
ing to the present invention, it is possible to obtain a
printer in which a sheet can be fed in one direction from
the front side of the printer and in the other direction from
the rear side of the printer, and which is simple in con-
struction and easy in operation. The printer according
to the present invention can be selectively equipped with
cut sheet feeders and tractors.

Claims

1. A printer comprising a casing (12), a movable car-
riage (22), a printing head (16) attached to the car-
riage, a platen (18) opposed to the printing head
(16), a first feed roller (34) arranged on one side of
the platen (18), and a second feed roller (32) ar-
ranged on the other side of the platen (18), the first
and second feed rollers (34, 32) being rotatable in
a first rotational direction and in second rotational
direction opposite to the first rotational direction so
that a sheet can be fed to the platen (18) from one
side thereof and a sheet can also be fed to the plat-
en (18) from the other side thereof,
characterized in that

a first securing means (41a, 41b) is provided in
the casing for arranging a first tractor (40) such
that a continuous form is fed from the side of
the first feed roller (34) to the platen (18) ;
a second securing means (74a, 74b) is ar-
ranged in the casing for arranging a first cut
sheet feeder (36) on the side of the first secur-
ing means (41a, 41b) from the platen (18);
a third securing means (76a, 76b) is arranged
in the casing for arranging a table (42) on the
opposite side of the first securing means (41a,
41b) from the platen (18);
a fourth securing means (74c, 74d) is arranged
in the casing for arranging a second tractor (38)
on the opposite side of the first securing means
(41a, 41b) from the platen (18);
a fifth securing means (74c, 74d) is arranged in
the casing for arranging a second cut sheet
feeder (36) on the opposite side of the first se-
curing means (41a, 41b) from the platen (18);
and

wherein the first tractor (40), the second tractor (38),
the first cut sheet feeder (36) and the second cut
sheet feeder (36) can be selectively arranged in the
casing, and a sheet can be fed from the table and
selected at least one of the tractors and the cut
sheet feeders.

2. A printer according to claim 1,
characterized in that
the table (42) can function as a stacker when the
first cut sheet feeder (36) is selected, and a stacker
can be arranged in place of the first cut sheet feeder
(36) when the second cut sheet feeder (36) is se-
lected.

3. A printer according to claim 1 or 2,
characterized in that
the table (42) is movably attached to the casing, and
the second cut sheet feeder (36) can be arranged
below the table (42) when the table (42) is at a
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raised position.

4. A printer according to one of the claims 1 to 3,
characterized in that
a sheet guide (48) is attached to the carriage (22)
at a height substantially the same as the level of the
lower end of the printing head (16), and two indica-
tor lines (54, 54a, 54b) are provided on the sheet
guide (48) in the side-by-side relationship in the
sheet conveying direction for indicating printing ref-
erence positions in the forward and rearward sheet
feeding directions.

5. A printer according to claim 4,
characterized in that
the sheet guide (48) comprises a transparent plate.

6. A printer according to one of the claims 1 to 5,
characterized in that
a leading edge detecting means (52) is arranged on
a line (L) passing through the printing region of the
printing head (16) and extending perpendicular to
the sheet conveying direction for detecting a lead-
ing edge of a sheet.

7. A printer according to claim 6,
characterized in that
the leading edge detecting means (52) is arranged
on the sheet guide (48) .

8. A printer according to one of the claims 1 to 7,
characterized in that
a sheet guide (62) defining a sheet conveying path
is provided, and a flap valve (72) is provided for
guiding a sheet conveyed toward one of the first and
second feed rollers (34) and for guiding a sheet con-
veyed in reverse from the first feed roller (34), the
flap valve (72) being attached to a shaft (72a) rotat-
ably supported by a bearing (72b) with the flap valve
(72) facing the first feed roller (34) and being urged
toward the sheet guide (62) by an elastic member
(72c).

9. A printer according to claim 8,
characterized in that
the first cut sheet feeder (36) is arranged in the cas-
ing on the side of the first feed roller (34), and the
sheet guide (62) is arranged to define an upper por-
tion of the sheet conveying path extending from the
first cut sheet feeder (36) toward the first feed roller
(34), so that a sheet fed by the cut sheet feeder
passing through a gap between the sheet guide (62)
and the flap valve (72) to the first feed roller (34)
and a sheet conveyed in reverse by the first feed
roller (34) passes below the flap valve (72), the flap
valve (72) being arranged to prevent the reversely
conveyed sheet from passing through a gap be-
tween the sheet guide (62) and the flap valve (72),

the bearing (72b) being attached to a flange (62a)
of the sheet guide (62).

10. A printer according to claim 9,
characterized in that
the shaft (72a) is formed as a D-cut shaft having a
planar portion, and the bearing (72b) has an internal
shape corresponding the shape of the D-cut shaft,
the flap valve (72) being displaceable within a play
defined by the planar portions of the shaft and the
bearing.

11. A printer according to claim 10,
characterized in that
the flap valve (72) is formed by a thin plate which is
bent into a wedge-shape, the open ends of the bent
plate being fixed to the shaft (72a).

12. A printer according to claim 11,
characterized in that
the table (42) is arranged in the casing on the side
of the second feed roller (32), and a sheet guide
(68) is arranged between the second feed roller (32)
and the table (42), the table (42) being capable of
being used a table for feeding a sheet therefrom and
as a stacker for receiving discharged sheet, the
sheet guide (68) being moveable and arranged so
that the sheet guide (68) can guide a sheet when
the table (42) is used as a stacker for feeding a
sheet therefrom and the sheet guide (68) becomes
a stopper to receive a trailing edge of a sheet when
the table (42) is used as a table for receiving a con-
veyed sheet.

13. A printer according to one of the claims 1 to 12,
characterized in that
the table (42) is movably arranged and can move
with the sheet guide (68).

14. A printer according to claim 13,
characterized in that
the sheet guide (68) is rotatably arranged about an
axis of the second feed roller (32) and is urged by
an elastic member (78) toward a position at which
the sheet guide (68) can guide a sheet conveyed
toward the second feed roller (32).

15. A printer according to one of the claims 1 to 14,
characterized in that
a first driving means (Mb, Hh-Gn, 32g, 34g, Gt, Gx)
is provided for driving the platen (18) and the first
and second feed rollers (34, 32), and a second driv-
ing means (Ma, Ga-Gg, 38g, 40g) is provided for
driving the first tractor (40) capable of feeding a con-
tinuous form to the platen (18) from one side thereof
and the second tractor (38) capable of feeding a
continuous form to the platen (18) from the other
side thereof, the first and second driving means be-
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ing independently provided.

16. A printer according to claim 15,
characterized in that
the first driving means includes a first motor (Mb)
and a first gear train (Hh-Gn, 32g, 34g, Gt, Gx) con-
nected to the first motor, and the second driving
means includes a second motor (Ma) and a second
gear train (Ga-Gg, 38g, 40g) connected to the sec-
ond motor.

17. A printer according to one of the claims 1 to 16,
characterized in that
the cut sheet feeder (36) includes a pick roller (36b),
an intermediate feed roller (36d), a third motor (Mc),
a third gear train (Go-Gs) connected to the third mo-
tor for driving the pick roller (36b), and at least one
feed roller driving gear (36h, Gu-Gw) for driving the
intermediate feed roller (36d), the at least one feed
roller driving gear is connected to the gear (Gt, Gx)
of the first gear train.

18. A printer according to claim 17,
characterized in that
the cut sheet feeder (36) include a pick roller (36b)
driven by the cut sheet feeder driving means, an in-
termediate feed roller (36d) not driven by the cut
sheet feeder driving means, and intermediate feed
roller driving gears (36h, Gu-Gw) for driving the in-
termediate feed roller (36d), the intermediate feed
roller driving gears comprising a pair of gears or
gear groups arranged on one side and on the other
side of the cut sheet feeder (36) so that the feed
roller driving gears can be connected to the gears
(Gt, Gx) of the driving means arranged on one side
of the printer even when the cut sheet feeder (36)
is attached to the printer on the front or on the rear
of the printer.

19. A printer according to one of the claims 1 to 18,
characterized in that
the fourth securing means (74c, 74d) is provided in
the casing for arranging the second tractor (38) for
feeding continuous form to the second feed roller
(32), the first and second feed rollers (34, 32) having
respective nip rollers (34a, 32a), at least the nip roll-
er (32a) of the second feed roller (32) being mova-
bly arranged relative to the second feed roller (32)
when the second tractor (38) is used, in addition, a
changing means being provided for changing the
position of the nip roller (32a) relative to the second
feed roller (32), the changing means including a
fourth motor (Md) and a transmission means (Faa,
Gab, 80, 82) .

20. A printer according to one of the claims 1 to 19,
characterized in that
the first securing means (41a, 41b) is provided for

arranging the first tractor (40) such that a continu-
ous form is directly fed from the first tractor (40) to
the platen (18) through a gap between the first feed
roller (34) and the platen (18), said changing means
being capable of selectively changing the drive of
the second tractor (38) and the first tractor (40).

21. A printer according to claim 20,
characterized in that
the fourth motor (Md) of said changing means is
provided separately from a driving means for driving
the platen (18) and the first and second feed rollers
(34, 32) and a driving means for driving the tractors
(40, 38).

22. A printer according to one of the claims 1 to 21,
characterized in that
two means to be detected (58L, 58R) are arranged
at fixed position for detecting the position of the car-
riage (22), and a single detecting means is arranged
on the carriage (22) to generate a detection signal
when the detecting means reaches the position of
the means to be detected (58L, 58R) is provided,
said detecting means being capable of detecting
the position of the carriage in the moving direction
of the carriage even when the carriage is moved in
any of the travelling directions to thereby allow the
carriage to be positioned at a print starting position.

23. A printer according to claim 22,
characterized in that
the two means to be detected (58L, 58R) comprise
two members to be detected having identical width,
said detecting means being capable of detecting
one of the members to be detected, by moving
greater amount when said detecting means is at the
position of any of the means to be detected.

24. A printer according to claim 23,
characterized in that
the two means to be detected (58L, 58R) comprise
two members to be detected having different
widths, said detecting means being capable of de-
tecting one of the members to be detected, by mov-
ing a greater amount when said detecting means is
at the position of any of the means to be detected
and by judging whether a shading region is greater
than one of the means to be detected which is short-
er than the other.

25. A printer according to claim 24,
characterized in that
a printing operation is carried out such that a printed
matter can be read from the side of the printer from
which a sheet is fed.
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Patentansprüche

1. Drucker, der ein Gehäuse (12), einen bewegbaren
Wagen (22), einen Druckkopf (16), der am Wagen
angebracht ist, eine Walze (18), die dem Druckkopf
(16) gegenüberliegt, eine erste Zuführrolle (34), die
auf einer Seite der Walze (18) angeordnet ist, und
eine zweite Zuführrolle (32), die auf der anderen
Seite der Walze (18) angeordnet ist, umfaßt, wobei
die erste und die zweite Zuführrolle (34, 32) in einer
ersten Drehrichtung und einer zweiten Drehrich-
tung entgegengesetzt zur ersten Drehrichtung
drehbar sind, so daß ein Blatt zur Walze (18) von
der einen Seite und ein Blatt zur Walze (18) auch
von der anderen Seite zugeführt werden kann,

dadurch gekennzeichnet, daß

eine erste Befestigungseinrichtung (41a, 41b)
im Gehäuse vorgesehen ist, um einen ersten
Traktor (40) so anzuordnen, daß ein Endlos-
blatt von der Seite der ersten Zuführrolle (34)
der Walze (18) zugeführt wird;
eine zweite Befestigungseinrichtung (74a, 74b)
im Gehäuse angeordnet ist, um eine erste Ein-
zelblattzuführung (36) auf der Seite der ersten
Befestigungseinrichtung (41a, 41b) von der
Walze (18) anzuordnen;
eine dritte Befestigungseinrichtung (76a, 76b)
im Gehäuse angeordnet ist, um einen Tisch
(42) auf der gegenüberliegenden Seite der er-
sten Befestigungseinrichtung (41a, 41b) von
der Walze (18) anzuordnen;
eine vierte Befestigungseinrichtung (74c, 74d)
im Gehäuse angeordnet ist, um einen zweiten
Traktor (38) auf der gegenüberliegenden Seite
der ersten Befestigungseinrichtung (41a, 41b)
von der Walze (18) anzuordnen;
eine fünfte Befestigungseinrichtung (74c, 74d)
im Gehäuse angeordnet ist, um eine zweite
Einzelblattzuführung (36) auf der gegenüber-
liegenden Seite der ersten Befestigungsein-
richtung (41a, 41b) von der Walze (18) anzu-
ordnen; und

wobei der erste Traktor (40), der zweite Traktor (38),
die erste Einzelblattzuführung (36) und die zweite
Einzelblattzuführung (36) wahlweise im Gehäuse
angeordnet sein können und ein Blatt vom Tisch zu-
geführt und zumindest einer von den Traktoren und
den Einzelblattzuführungen ausgewählt werden
kann.

2. Drucker nach Anspruch 1, dadurch gekennzeich-
net, daß
der Tisch (42) als Stapler funktionieren kann, wenn
die erste Einzelblattzuführung (36) ausgewählt ist,
und ein Stapler anstelle der ersten Einzelblattzufüh-
rung (36) angeordnet sein kann, wenn die zweite

Einzelblattzuführung (36) ausgewählt ist.

3. Drucker nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, daß
der Tisch (42) bewegbar am Gehäuse angebracht
ist, und die zweite Einzelblattzuführung (36) unter
dem Tisch (42) angeordnet sein kann, wenn der
Tisch (42) in einer angehobenen Position ist.

4. Drucker nach einem der Ansprüche 1 bis 3, da-
durch gekennzeichnet, daß
eine Blattführung (48) am Wagen (22) in einer Höhe
angebracht ist, die in etwa die gleiche ist wie das
Niveau des unteren Ende des Druckkopfs (16) ist,
und zwei Indikatorlinien (54, 54a, 54b) auf der Blatt-
führung (48) Seite an Seite in der Blattbeförde-
rungsrichtung vorgesehen sind, um Druckreferenz-
positionen in der vorderen und der hinteren Blattzu-
führrichtung anzuzeigen.

5. Drucker nach Anspruch 4, dadurch gekennzeich-
net, daß
die Blattführung (48) eine transparente Platte um-
faßt.

6. Drucker nach einem der Ansprüche 1 bis 5, da-
durch gekennzeichnet, daß
eine Anfangsrand-Ermittlungseinrichtung (52) auf
einer Linie (L) angeordnet ist, die durch den Druck-
bereich des Druckkopfes (16) läuft und sich senk-
recht zur Blattförderrichtung erstreckt, um einen
Anfangsrand eines Blattes zu ermitteln.

7. Drucker nach Anspruch 6, dadurch gekennzeich-
net, daß
die Anfangsrand-Ermittlungseinrichtung (52) auf
der Blattführung (48) angeordnet ist.

8. Drucker nach einem der Ansprüche 1 bis 8, da-
durch gekennzeichnet, daß
eine Blattführung (62), die einen Blattförderweg
festlegt, vorgesehen ist, und eine Wendeklappe
(72) vorgesehen ist, um ein Blatt, welches in Rich-
tung auf eine von den ersten und zweiten Zuführ-
rollen (34) befördert wird, zu führen, und um ein
Blatt, welches umgekehrt von der ersten Zuführrolle
(34) befördert wird, zu führen, wobei die Wende-
klappe (72) an einer Welle (72a) angebracht ist, die
drehbar durch ein Lager (72b) gelagert ist, wobei
die Wendeklappe (72) der ersten Zuführrolle (34)
zugewandt ist und in Richtung auf die Blattführung
(62) durch ein federndes Teil (72c) gedrückt wird.

9. Drucker nach Anspruch 8, dadurch gekennzeich-
net, daß
die erste Einzelblattzuführung (36) im Gehäuse auf
der Seite der ersten Zuführrolle (34) angeordnet ist,
und die Blattführung (62) angeordnet ist, um ein
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oberes Teil des Blattförderwegs festzulegen, der
sich von der ersten Einzelblattzuführung (36) in
Richtung auf die erste Zuführrolle (34) erstreckt, so
daß ein Blatt, welches durch die Einzelblattzufüh-
rung zugeführt wird, welches durch einen Spalt zwi-
schen der Blattführung (62) und der Wendeklappe
(72) zur ersten Zuführrolle (34) läuft, und ein Blatt,
welches umgekehrt durch die erste Zuführrolle (34)
befördert wird, unter der Wendeklappe (72) läuft,
wobei die Wendeklappe (72) eingerichtet ist, um zu
verhindern, daß das umgekehrt beförderte Blatt
durch einen Spalt zwischen der ersten Blattführung
(72) und der Wendeklappe (72) läuft, wobei das La-
ger (72b) am Flansch (62a) der Blattführung (62)
angebracht ist.

10. Drucker nach Anspruch 1, dadurch gekennzeich-
net, daß
die Welle (72a) als Welle mit einem D-Abschnitt
ausgebildet ist, die einen ebenen Bereich hat, und
das Lager (72b) eine innere Form hat, die der Form
des D-Abschnitts der Welle entspricht, wobei die
Wendeklappe (72) innerhalb des Spiels, welches
durch die ebenen Bereiche der Welle und des La-
gers festgelegt ist, versetzbar ist.

11. Drucker nach Anspruch 10, dadurch gekenn-
zeichnet, daß
die Wendeklappe (72) durch eine dünne Platte ge-
bildet ist, die zu einer Keilform gebogen ist, wobei
die offenen Enden der gebogenen Platte an der
Welle (72a) befestigt sind.

12. Drucker nach Anspruch 11, dadurch gekenn-
zeichnet, daß
der Tisch (42) im Gehäuse auf der Seite der zweiten
Zuführrolle (32) angeordnet ist, und eine Blattfüh-
rung (68) zwischen der zweiten Zuführrolle (32) und
dem Tisch (42) angeordnet ist, wobei der Tisch (42)
als Tisch, um ein Blatt von diesem zuzuführen, und
als Stapler verwendet werden kann, um ein ausge-
gebenes Blatt aufzunehmen, wobei die Blattfüh-
rung (68) bewegbar ist und so angeordnet ist, daß
die Blattführung (68) ein Blatt führen kann, wenn
der Tisch (42) als Stapler verwendet wird, um ein
Blatt von diesem zuzuführen, und eine Blattführung
(68) zu einem Stopper wird, um einen hinteren
Rand eines Blatts aufzunehmen, wenn der Tisch
(42) als Tisch zum Aufnehmen eines beförderten
Blatts verwendet wird.

13. Drucker nach einem der Ansprüche 1 bis 12, da-
durch gekennzeichnet, daß
der Tisch (42) bewegbar angeordnet ist und mit der
Blattführung (68) bewegt werden kann.

14. Drucker nach Anspruch 13, dadurch gekenn-
zeichnet, daß

die Blattführung (68) drehbar um eine Achse der
zweiten Zuführrolle (32) angeordnet ist und durch
ein federndes Teil (78) in Richtung auf eine Position
gedrückt wird, bei der die Blattführung (68) ein Blatt
führen kann, welches in Richtung auf die zweite Zu-
führrolle (32) befördert wird.

15. Drucker nach einem der Ansprüche 1 bis 14, da-
durch gekennzeichnet, daß
eine erste Antriebseinrichtung (Mb, Hh-Gn, 32g,
34g, Gt, Gx) dazu vorgesehen ist, um die Walze
(18) und die erste und zweite Zuführrolle (34, 32)
anzutreiben, und eine zweite Antriebseinrichtung
(Ma, Ga-Gg, 38g, 40g) vorgesehen ist, um den er-
sten Traktor (40) anzutreiben, der in der Lage ist,
ein Endlosblatt zur Walze (18) von seiner einen Sei-
te zuzuführen, und eine zweiten Traktor (38), der in
der Lage ist, ein Endlosblatt zur Walze (18) von sei-
ner anderen Seite zuzuführen, wobei die erste und
zweite Antriebseinrichtung unabhängig voneinan-
der vorgesehen sind.

16. Drucker nach Anspruch 15, dadurch gekenn-
zeichnet, daß
die erste Antriebseinrichtung einen ersten Motor
(Mb) und eine erstes Getriebe (Hh-Gn, 32g, 34g,
Gt, Gx) umfaßt, welches mit dem ersten Motor ver-
bunden ist, und die zweite Antriebseinrichtung ei-
nen zweiten Motor (Ma) und ein zweites Getriebe
(Ga-Gg, 38g, 40g) umfaßt, welches mit dem zwei-
ten Motor verbunden ist.

17. Drucker nach einem der Ansprüche 1 bis 16, da-
durch gekennzeichnet, daß
die Einzelblattzuführung (36) eine Entnahmerolle
(36b), eine Zwischenzuführrolle (36d), einen dritten
Motor (Mc), ein drittes Getriebe (Go-Gs), welches
mit dem dritten Motor verbunden ist, um die Entnah-
merolle (36b) anzutreiben, und zumindest ein Vor-
schubrollen-Antriebszahnrad (36h, Gu, Gw), um
die Zwischenzuführrolle (36d) anzutreiben, umfaßt,
wobei das zumindest eine Zuführrollen-Antriebs-
zahnrad mit den Zahnrad (Gt, Gx) des ersten Ge-
triebes verbunden ist.

18. Drucker nach Anspruch 17, dadurch gekenn-
zeichnet, daß
die Einzelblattzuführung (36) eine Entnahmerolle
(36b), die durch die Einzelblattzuführungs-An-
triebseinrichtung angetrieben wird, eine Zwischen-
zuführrolle (36d), die nicht durch die Einzelblatt-Zu-
führantriebseinrichtung angetrieben wird, und Zwi-
schenzuführrollen-Antriebszahnräder (36h, Gu-
Gw) umfaßt. um die Zwischenzuführrolle (36d) an-
zutreiben, wobei die Zwischenzuführrollen-An-
triebszahnräder zwei paarweise angeordnete
Zahnräder oder Zahnradgruppen umfassen, die auf
einer Seite und auf der anderen Seite der Einzel-
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blattzuführung (36) angeordnet sind, so daß die Zu-
führrollen-Antriebszahnräder mit den Zahnrädern
(Gt, Gx) der Antriebseinrichtung verbunden sein
können, die auf einer Seite des Druc??kers ange-
ordnet ist, sogar wenn die Einzelblattzuführung (36)
am Drucker auf der Vorderseite oder auf der Hinter-
seite des Druckers angebracht ist.

19. Drucker nach einem der Ansprüche 1 bis 18, da-
durch gekennzeichnet, daß
die vierte Befestigungseinrichtung (74c, 74d) im
Gehäuse vorgesehen ist, um den zweiten Traktor
(38) anzuordnen, um ein Endlosblatt zur zweiten
Zuführrolle (32) zuzuführen, wobei die erste und die
zweite Zuführrolle (34, 32) entsprechende Walzen-
spaltrollen (34a, 32a) besitzen, wobei zumindest
die Walzenspaltrolle (32a) der zweiten Zuführrolle
(32) in bezug auf die zweite Zuführrolle (32) beweg-
bar angeordnet ist, wenn der zweite Traktor (38)
verwendet wird, wobei zusätzlich eine Änderungs-
einrichtung vorgesehen ist, um die Position der
Walzenspaltrolle (32a) in bezug auf die zweite Zu-
führrolle (32) zu ändern, wobei die Änderungsein-
richtung einen vierten Motor (Md) und eine Übertra-
gungseinrichtung (Faa, Gab, 80, 82) umfaßt.

20. Drucker nach einem der Ansprüche 1 bis 19, da-
durch gekennzeichnet, daß
die erste Befestigungseinrichtung (41a, 41b) dazu
vorgesehen ist, um den ersten Traktor (40) anzu-
ordnen, so daß ein Endlosblatt unmittelbar vom er-
sten Traktor (40) zur Walze (18) über einen Spalt
zwischen der ersten Zuführrolle (34) und der Walze
(18) geführt wird, wobei die Änderungseinrichtung
in der Lage ist, selektiv den Antrieb des zweiten
Traktors (38) und des ersten Traktors (40) zu än-
dern.

21. Drucker nach Anspruch 20, dadurch gekenn-
zeichnet, daß
der vierte Motor (Md) der Änderungseinrichtung se-
parat von der Antriebseinrichtung, um die Walze
(18) und die erste und die zweite Zuführrolle (34,
32) anzutreiben, und einer Antriebseinrichtung vor-
gesehen ist. um die Traktoren (40, 38) anzutreiben.

22. Drucker nach einem der Ansprüche 1 bis 21, da-
durch gekennzeichnet, daß
zwei Ermittlungseinrichtungen (58L, 58R) an einer
festen Position angeordnet sind. um die Position
des Wagens (22) zu ermitteln, und eine einzige Er-
mittlungseinrichtung auf dem Wagen (22) angeord-
net ist, um ein Ermittlungssignal zu erzeugen, wenn
die Ermittlungseinrichtung die Position der Ermitt-
lungseinrichtung (58L, 58R) erreicht, wobei die Er-
mittlungseinrichtung in der Lage ist, die Position
des Wagens in der Bewegungsrichtung des Wa-
gens zu ermitteln, sogar wenn der Wagen in einer

der Transportrichtungen bewegt wird, um dadurch
zu erlauben, daß der Wagen an der Druckstabpo-
sition positioniert wird.

23. Drucker nach Anspruch 22, dadurch gekenn-
zeichnet, daß
die beiden Ermittlungseinrichtungen (58L, 58R)
zwei Ermittlungsteile umfassen, die eine identische
Breite haben, wobei die Ermittlungseinrichtungen in
der Lage sind, eines der zu ermittelnden Teile zu
ermitteln, wobei sie sich um ein größeres Maß be-
wegen, wenn die Ermittlungseinrichtungen an der
Position einer der Ermittlungseinrichtungen sind.

24. Drucker nach Anspruch 23, dadurch gekenn-
zeichnet, daß
die beiden Ermittlungseinrichtungen (58L, 58R)
zwei Ermittlungsteile umfassen, die eine unter-
schiedliche Breite aufweisen, wobei die Ermitt-
lungseinrichtungen in der Lage sind, eines der zur
ermittelnden Teile zu ermitteln, wobei sie sich um
einen größeres Maß bewegen, wenn die Ermitt-
lungseinrichtung an der Position einer der zu ermit-
telnden Einrichtungen ist, und wobei sie beurteilen,
ob ein Schattierungsbereich größer ist als eine der
zu ermittelnden Einrichtungen, der kürzer ist als der
andere.

25. Drucker nach Anspruch 24, dadurch gekenn-
zeichnet, daß
ein Druckbetrieb so ausgeführt wird, daß ein be-
druckter Gegenstand von der Seite des Druckers
gelesen werden kann, von der ein Blatt zugeführt
wird.

Revendications

1. Imprimante, comprenant un boîtier (12), un chariot
mobile (22), une tête d'impression (16) fixée au cha-
riot, un rouleau d'impression (18) opposé à la tête
d'impression (16), un premier rouleau d'avance (34)
placé d'un premier côté du rouleau d'impression
(18) et un second rouleau d'avance (32) placé de
l'autre côté du rouleau d'impression (18), le premier
et le second rouleau d'avance (34, 32) pouvant tour-
ner dans un premier sens en rotation et un second
sens en rotation opposé au premier sens en rotation
afin qu'une feuille puisse avancer vers le rouleau
d'impression (18) d'un côté de celui-ci et qu'une
feuille puisse aussi avancer vers le rouleau d'im-
pression (18) de l'autre côté,

caractérisée en ce que

un premier dispositif de fixation (41a, 41b) est
placé dans le boîtier pour la disposition d'un
premier dispositif tracteur (40) tel qu'un formu-
laire continu avance du côté du premier rouleau
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d'avance (34) vers le rouleau d'impression (18),
un second dispositif de fixation (74a, 74b) est
disposé dans le boîtier pour la disposition d'un
premier organe (36) d'alimentation en feuilles
coupées du côté du premier dispositif de fixa-
tion (41a, 41b) par rapport au rouleau d'impres-
sion (18),
un troisième dispositif de fixation (76a, 76b) est
placé dans le boîtier pour la disposition d'une
table (42) du côté opposé du premier dispositif
de fixation (41a, 41b) par rapport au rouleau
d'impression (18),
un quatrième dispositif de fixation (74c, 74d)
est disposé dans le boîtier pour la disposition
d'un second dispositif tracteur (38) du côté op-
posé du premier dispositif de fixation (41a, 41b)
par rapport au rouleau d'impression (18),
un cinquième dispositif de fixation (74c, 74d)
est disposé dans le boîtier pour la disposition
d'un second organe d'alimentation (36) en
feuilles coupées du côté opposé du premier
dispositif de fixation (41a, 41b) par rapport au
rouleau d'impression (18), et

dans lequel le premier dispositif tracteur (40),
le second dispositif tracteur (38), le premier organe
(36) d'alimentation en feuilles coupées et le second
organe (36) d'alimentation en feuilles coupées peu-
vent être disposés sélectivement dans le boîtier, et
une feuille peut avancer depuis la table et sélection-
ner l'un au moins des dispositifs tracteurs et des or-
ganes d'alimentation en feuilles coupées.

2. Imprimante selon la revendication 1, caractérisée
en ce que la table (42) peut jouer le rôle d'un organe
d'empilement lorsque le premier organe (36) d'ali-
mentation en feuilles coupées est sélectionné, et un
organe d'empilement peut être disposé à la place
du premier organe (36) d'alimentation en feuilles
coupées lorsque le second organe (36) d'alimenta-
tion en feuilles coupées est sélectionné.

3. Imprimante selon la revendication 1 ou 2, caracté-
risée en ce que la table (42) est disposée de façon
mobile sur le boîtier, et le second organe (36) d'ali-
mentation en feuilles coupées peut être placé au-
dessous de la table (42) lorsque cette table (42) est
en position levée.

4. Imprimante selon l'une des revendications 1 à 3,
caractérisée en ce qu'un guide de feuille (48) est
fixé au chariot (22) à une hauteur pratiquement éga-
le au niveau de l'extrémité inférieure de la tête d'im-
pression( 16), et deux traits indicateurs (54, 54a,
54b) sont placés sur le guide de feuille (48) côte à
côte dans la direction de transport de la feuille pour
indiquer des positions de référence d'impression
dans les directions d'avance de la feuille vers

l'avant et vers l'arrière.

5. Imprimante selon la revendication 4, caractérisée
en ce que le guide de feuille (48) est une plaque
transparente.

6. Imprimante selon l'une des revendications 1 à 5,
caractérisée en ce qu'un dispositif (52) de détec-
tion de bord avant est placé sur une ligne (L) pas-
sant par la région d'impression de la tête d'impres-
sion (16) et s'étendant perpendiculairement à la di-
rection de transport de feuille pour la détection d'un
bord avant d'une feuille.

7. Imprimante selon la revendication 6, caractérisée
en ce que le dispositif (52) de détection de bord
avant est placé sur la feuille de guidage (48).

8. Imprimante selon l'une des revendications 1 à 7,
caractérisée en ce qu'un guide de feuille (62) dé-
limitant un trajet de transport de feuille est incorpo-
ré, et un obturateur à clapet (72) est destiné à guider
une feuille transportée vers l'un des premier et se-
cond rouleaux d'avance (34) et à guider une feuille
transportée en sens inverse depuis le premier rou-
leau d'avance (34), l'obturateur à clapet (72) étant
fixé à un arbre (72a) supporté par un palier (72b)
afin qu'il puisse tourner, l'obturateur à clapet (72)
étant tourné vers le premier rouleau d'avance (34)
et étant rappelé vers le guide de feuille (62) par un
organe élastique (72c).

9. Imprimante selon la revendication 8, caractérisée
en ce que le premier organe (36) d'alimentation en
feuilles coupées est placé dans le boîtier du côté du
premier rouleau d'avance (34), et le guide de feuille
(62) est destiné à délimiter une partie supérieure du
trajet de transport de feuille partant du premier or-
gane (36) d'alimentation en feuilles vers le premier
rouleau d'avance (34), si bien qu'une feuille trans-
mise par l'organe d'alimentation en feuilles coupées
passe dans un espace compris entre le guide de
feuille (62) et l'obturateur à clapet (72) vers le pre-
mier rouleau d'avance (34) et une feuille transpor-
tée en sens inverse par le premier rouleau d'avance
(34) passe sous l'obturateur à clapet (72), l'obtura-
teur à clapet (72) étant disposé afin qu'il empêche
la feuille entraînée en sens inverse de passer dans
l'espace compris entre le guide de feuille (62) et
l'obturateur à clapet (72), le palier (72b) étant fixé à
un flasque (62a) du guide de feuille (62).

10. Imprimante selon la revendication 9, caractérisée
en ce que l'arbre (72a) est formé par un arbre cou-
pé en D ayant une partie plane, et le palier (72b) a
une forme interne correspondant à la forme de l'ar-
bre coupé en D, l'obturateur à clapet (72) étant mo-
bile dans l'espace délimité par les parties planes de
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l'arbre et du palier.

11. Imprimante selon la revendication 10, caractérisée
en ce que l'obturateur à clapet (72) est formé par
une plaque mince courbée à une forme de coin, les
extrémités ouvertes de la plaque courbée étant
fixées à l'arbre (72a).

12. Imprimante selon la revendication 11, caractérisée
en ce que la table (42) est placée dans le boîtier du
côté du second rouleau d'avance (32), et un guide
de feuille (68) est placé entre le second rouleau
d'avance (32) et la table (42), la table (42) pouvant
être utilisée comme table d'avance d'une feuille et
comme organe d'empilement destiné à recevoir
une feuille évacuée, le guide de feuille (68) étant
mobile et disposé de manière que le guide de feuille
(68) puisse guider une feuille lorsque la table (42)
est utilisée comme organe d'empilement destiné à
l'avance d'une feuille et le guide de feuille (68) de-
vient un organe d'arrêt qui reçoit un bord arrière
d'une feuille lorsque la table (42) est utilisée comme
table de réception d'une feuille transportée.

13. Imprimante selon l'une des revendications 1 à 12,
caractérisée en ce que la table (42) est disposée
afin qu'elle soit mobile et puisse se déplacer avec
le guide de feuille (68).

14. Imprimante selon la revendication 13, caractérisée
en ce que le guide de feuille (68) est disposé afin
qu'il puisse tourner autour d'un axe du second rou-
leau d'avance (32) et est rappelé par un organe
élastique (78) vers une position à laquelle le guide
de feuille (68) peut guider une feuille transportée
vers le second rouleau d'avance (32).

15. Imprimante selon l'une des revendications 1 à 14,
caractérisée en ce qu'un premier dispositif d'en-
traînement (Mb, Hh-Gn, 32g, 34g, Gt, Gx) est des-
tiné à entraîner le rouleau d'impression (18) et le
premier et le second rouleau d'avance (34, 32), et
un second dispositif d'entraînement (Ma, Ga-Gg,
38g, 40g) est destiné à entraîner le premier dispo-
sitif tracteur (40) qui peut faire avancer un formulai-
re continu vers le rouleau d'impression (18) d'un
premier côté et le second dispositif tracteur (38) qui
peut faire avancer un formulaire continu vers le rou-
leau d'impression (18) depuis l'autre côte, le pre-
mier et le second dispositif d'entraînement étant
disposés indépendamment.

16. Imprimante selon la revendication 15, caractérisée
en ce que le premier dispositif d'entraînement com-
porte un premier moteur (Mb) et un premier train
d'engrenages (Hh-Gn, 32g, 34g, Gt, Gx) raccordé
au premier moteur, et le second dispositif d'entraî-
nement comprend un second moteur (Ma) et un se-

cond train d'engrenages (Ga-Gg, 38g, 40g) raccor-
dé au second moteur.

17. Imprimante selon l'une des revendications 1 à 16,
caractérisée en ce que l'organe (36) d'alimenta-
tion en feuilles coupées comprend un rouleau de
prélèvement (36b), un rouleau intermédiaire
d'avance (36d), un troisième moteur (Mc), un troi-
sième train d'engrenages (Go-Gs) raccordé au troi-
sième moteur pour l'entraînement du rouleau de
prélèvement (36b), et au moins un pignon d'entraî-
nement de rouleau d'avance (36h, Gu-Gw) destiné
à entraîner le rouleau intermédiaire d'avance (36d),
le pignon d'entraînement au moins d'un rouleau
d'avance étant raccordé au pignon (Gt, Gx) du pre-
mier train d'engrenages.

18. Imprimante selon la revendication 17, caractérisée
en ce que l'organe (36) d'alimentation en feuilles
coupées comprend un rouleau de prélèvement
(36b) entraîné par le dispositif d'entraînement d'or-
gane d'avance de feuilles coupées, un rouleau in-
termédiaire d'avance (36d) qui n'est pas entraîné
par le dispositif d'entraînement d'organe d'alimen-
tation en feuilles coupées et des pignons (36h, Gu-
Gw) d'entraînement du rouleau intermédiaire
d'avance destinés à entraîner le rouleau intermé-
diaire d'avance (36d), les pignons d'entraînement
du rouleau intermédiaire d'avance comprenant une
paire de pignons ou de groupes de pignons placés
d'un côté et de l'autre côté de l'organe (36) d'alimen-
tation en feuilles coupées afin que les pignons d'en-
traînement de rouleau d'avance puissent être rac-
cordés aux pignons (Gt, Gx) du dispositif d'entraî-
nement placé d'un premier côté de l'imprimante mê-
me lorsque l'organe (36) d'alimentation en feuilles
coupées est fixé à l'imprimante à l'avant ou à l'ar-
rière de l'imprimante.

19. Imprimante selon l'une des revendications 1 à 18,
caractérisée en ce que le quatrième dispositif de
fixation (74c, 74d) est placé dans le boîtier pour la
disposition du second dispositif tracteur (38)
d'avance d'un formulaire continu vers le second
rouleau d'avance (32), le premier et le second rou-
leau d'avance (34, 32) ayant des rouleaux respec-
tifs d'emprise (34a, 32a), le rouleau d'emprise (32a)
au moins du second rouleau d'avance (32) étant
disposé afin qu'il soit mobile par rapport au second
rouleau d'avance (32) lorsque le second dispositif
tracteur (38) est utilisé, et en outre, un dispositif de
changement est destiné à changer la position d'em-
prise (32a) par rapport au second rouleau d'avance
(32), le dispositif de changement comprenant un
quatrième moteur (Md) et un dispositif de transmis-
sion (Faa, Gab, 80, 82).

20. Imprimante selon l'une des revendications 1 à 19,
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caractérisée en ce que le premier dispositif de
fixation (41a, 41b) est destiné à la disposition du
premier dispositif tracteur (40) de manière qu'un for-
mulaire continu avance directement depuis le pre-
mier dispositif tracteur (40) vers le rouleau d'impres-
sion (18) par un espace compris entre le premier
rouleau d'avance (34) et le rouleau d'impression
(18), le dispositif de changement pouvant changer
sélectivement l'entraînement du second dispositif
tracteur (38) et du premier dispositif tracteur (40).

21. Imprimante selon la revendication 20, caractérisée
en ce que le quatrième moteur (Md) du dispositif
de changement est disposé séparément d'un dis-
positif d'entraînement du rouleau d'impression (18)
et des premier et second rouleaux d'avance (34, 32)
et d'un dispositif d'entraînement des dispositifs trac-
teurs (40, 38).

22. Imprimante selon l'une des revendications 1 à 21,
caractérisée en ce que deux dispositifs à détecter
(58L, 58R) sont placés en position fixe de détection
de la position du chariot (22), et un dispositif unique
de détection est placé sur le chariot (22) afin qu'il
crée un signal de détection lorsque le dispositif de
détection atteint la position du dispositif à détecter
(58L, 58R), le dispositif de détection étant capable
de détecter la position du chariot dans la direction
de déplacement du chariot même lorsque le chariot
se déplace en direction quelconque d'avance, afin
que le chariot puisse être positionné dans une po-
sition initiale d'impression.

23. Imprimante selon la revendication 22, caractérisée
en ce que les deux dispositifs à détecter (58L, 58R)
comprennent deux organes à détecter ayant une
largeur identique, le dispositif de détection pouvant
détecter l'un des organes à détecter par déplace-
ment d'une plus grande amplitude lorsque le dispo-
sitif de détection occupe la position de l'un quelcon-
que des dispositifs à détecter.

24. Imprimante selon la revendication 23, caractérisée
en ce que les deux dispositifs à détecter (58L, 58R)
comportent deux organes à détecter ayant des lar-
geurs différentes, le dispositif de détection pouvant
détecter l'un des organes à détecter par déplace-
ment avec une plus grande amplitude lorsque le
dispositif de détection occupe la position de l'un
quelconque des dispositifs à détecter et par déter-
mination du fait qu'il existe une région d'ombre plus
grande que celle du dispositif à détecter qui est plus
court que l'autre.

25. Imprimante selon la revendication 24, caractérisée
en ce qu'une opération d'impression est exécutée
afin que la matière imprimée puisse être lue du côté
de l'imprimante à partir duquel une feuille avance.
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