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PRINTER AND METHOD FOR CONTROLLXNG SAME 

The invention relates to a printer, especially to a compact 
printer adapted to use an ink ribbon having a plurality of 
printing tracks and ribbon shift means for selecting a 

desired one-of such printing tracks. The invention also rela­

tes to a method for controlling multi-color printing with 
such printer. 

A printer of such kind is disclosed in JP-A-41356/91 and 

shown in Fig. 14. This printer is capable of multi-color 

printing by using an ink ribbon 90 having three different 

printing tracks 91, 92 and 93 each of a different color, 

namely black, red and blue, respectively. The three printing 

tracks extend in parallel to each other along the lengthwise 
direction of the ink ribbon 90. 

The printer shown in Fig. 14 is a dot matrix printer having a 

print head 81 which is fixed to a carriage 83 slidably sup­
ported on a main guide shaft 82. The carriage 83 is recipro­

cated along the main guide shaft.82 by means of a carriage 
drive motor 85 via timing belt 84 in order to perform prin­

ting on a line by line basis on a recording paper 87 set on a 
platen 86. The ink ribbon 90 is housed in an ink ribbon cas­
sette 95 which is set on a box-shaped ribbon frame 96. The 

ribbon frame 96 is supported by a shift arm 23 to be movable 

in a vertical direction in Fig. 14 with respect to a printer 
base 88 and guided by a guide 22. Moving the ribbon frame 96 

up or down changes the relative position between the print 

head 81 and the ribbon 90 in the widthwise direction of the 

ribbon and thus selects any of the three printing tracks 91 
to 93. The shift arm 23 is moved up and down by a cam wheel 
25 driven by a shift motor 21 via a gear 24. A position sen-
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~or 26 is arranged to detect the position of the cam wheel to 

confirm the selected printing track. 

Another printer shown in Fig. 15 uses an ink ribbon with two 

· printing tracks 91 and 92 colored black and red, respecti­

vely, and a print head 81 of this printer is driven along a 

guide shaft 82 by means of a drive arm 30 which is rotated by 

a carriaqe drive motor 85. The ribbon 90 used in this printer 

is also housed in a ribbon cassette 95 which is set on a rib-

• l} bon frame 96. A track setting mechanism in this printer is 

formed by a solenoid 31 acting upon a setting arm 34 protru­

ding from the ribbon frame 96 via a two-armed lever 33. When 

the solenoid 31 is energized, lever 33 is turned to pull the 

ribbon frame 96 into the lower one of its two positions. When 

J:: the ribbon frame 96 is pulled down, a spring 36 causes a set­

ting hook 35 to engage the ribbon frame 96 to latch it in the 

lower position. A second solenoid 32 forms a track release 

mechanism which, when energized turns the setting hook 35 

against the force of the spring 36 to release the latched 

condition of the ribbon frame 96 so that the latter will move 

to its upper position under the action of a spring or other 

biasing means. In the lower position of the ribbon frame 96 

the black, printing track 91 is used whereas in the upper po­

sition the red printing track 92 is used. 

The document EP-A-0 202 039 discloses an electronically con­

trolled typewriter having an ink ribbon shift mechanism dri­

ven by means of a paper feed motor. However, in this prior 

art the ribbon is not shifted in order to select one of a 

plurality of printing tracks or colors. Instead, as is usual 

with typewriters, the ribbon is lifted prior to printing each 

character and then lowered again. Also, an electromagnetic 

clutch is required in this prior art to select whether the 

paper feed motor is to perform paper feed or operate the rib­

bon shift mechan.ism. 
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Recently, printers are becoming more and more compact and 

many have a multi-color printing function. Compact printers 

must be particularly lightweight, consume little power and 

have low production costs. However, in the prior art in which 

switching between ink ribbon printing tracks is performed as 

described above by using a motor, solenoid or other dedicated 

drive device, the weight and power consumption of the device 

is increased by such drive device employing a heavy, power­

consuming motor or solenoid, the reliability is decreased and 

the production costs increased due to an increased number of· 

parts such as levers, hooks and gears. The same holds true 

with respect to the above mentioned prior art printing device 

that, though not requiring a dedicated drive device for ink 

ribbon shifting requires an electromagnetic clutch introdu­

cing the same drawbacks as solenoids. 

Further, in multi-color printing there is a demand for three 

or more colors instead of just two and at least some of the 

prior art printers are not capable of meeting this demand. 

Also, the prior printers using a dedicated drive device for 

ink ribbon shifting or electromagnetic clutch means require a 

special control system to allow selection among various prin­

ting tracks, especially with an ink ribbon having three or 

more printing tracks, thus further aggravating the above pro­

blems. 

The present invention is intended to solve the above problems 

and its purpose is to provide a low-cost compact printer 

capable of easily switching between the printing tracks of an 

ink ribbon with three or more printing tracks without requi­

ring a dedicated drive device for such switching operation. 

Another purpose of the invention is to provide a control 

method for controlling the printer such as to achieve multi-

color printing. ----------------
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These purposes of the invention are achieved with a printer 
as claimed in claim 1 and a control method as claimed in 
claim 12, respectively. 

Specific embodiments of the invention are subject matter of 
dependent claims. 

According to the invention, the line drive or carriage drive 
means of the printer is also used for operating the ribbon 
shift mechanism, thereby avoiding the necessity of a dedica­
ted shift drive means. 

In a specific embodiment of the present invention the stroke 
of the reciprocating ~ovement of the print head is divided 
into a printing region where the print head is capable of 
printing on a recording paper and at least one end region not 
used for printing. In such embodiment the print head is moved 
to the non-printing end region in order to operate the ribbon 
shift means and to select a desired printing track. such non­
printing end region(s) avoids the necessity of selecting 
whether the line drive means is to drive either the print 
head or the ribbon shift means. As long as the print head 
reciprocates within its printing region any drive connection 
between the line drive means and the ribbon shift means is 
disabled. When the print head enters the non-printing end 
region(s) the drive connection between the line drive means 
and the ribbon shift means is enabled but the drive connec­
tion between the line drive means and the print head need not 
be disabled. 

Printers normally have a control system for controlling the 
line drive means in order to exactly position the print head 
to perform the desired printing. Since the line drive means 
is also used to operate the ribbon shift means according to 
the present invention, the control system for positioning the 
print head need only be modifyed to additionally allow selec­
tion of a desired printing track. 
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Further details, advantages and features of the present 

invention will become apparent from the following description 

of an embodiment in conjunction with the drawings, in which: 

FIG. 1 is a perspective view showing an outline of an embodi­
ment of a printer according to the invention; 

FIG. 2 is a side view showing side II of the printer in FIG. 

1; 

FIG. 3 is a side view showing side III of the printer in FIG. 

1; 

FIG. 4 is a perspective view showing the printer in FIG. 1 

with the ribbon cassette removed; 

FIG. 5 is a plan view as seen from above the printer in FIG. 

4; 

FIG. 6 is an explanatory diagram showing the configuration of 

the track setting mechanism of this embodiment; 

FIG. 7 is an explanatory diagram showing the configuration of 

the track release mechanism of this embodiment; 

FIG. 8 is an explanatory diagram showing operations for set­
ting the printing tracks in this embodiment; 

FIG. 9 is an explanatory diagram showing the operations for 

releasing the printing track setting in this embodi­

ment; 

FIG. 10 is a block diagram of a control device of the printer 

of this embodiment; ----------------
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FIG. 11 is a flowchart of a printing track selection control 

method; 

FIG. 12 is a flowchart of a printing position initialization 

process; 

FIG. 13 is a flowchart of a print head position confirmation 

process; 

FIG. 14 is a generalized diagram showing the switching mecha­

nism for printing tracks in a prior art printer; and 

FIG. 15 is a generalized diagram showing another example of 

the switching mechanism for printing tracks in a 

prior art printer. 

The basic structure of an example of a printer embodying the 

present invention will first be described with reference to 

the diagrammatic views shown in Figs. 1 to 5. 

Fig. 1 is a perspective view of the printer and Figs. 2 and 3 

are side views corresponding to arrows II and III in Fig. 1, 

respectively. Fig. 4, which corresponds to Fig. 1, shows the 

printer with an ink ribbon cassette being removed. Fig. 5 is 

a top plan view of the printer according to Fig. 4. 

The printer comprises a plastics printer base 8 on which ·a 

platen 6, a carriage 3 carrying a print head 1, a ribbon 

frame 16 for accommodating an ink ribbon cassette 15 and a 

holder 9 for holding a roll of recording paper 7 are dispo­

sed. The carriage 3 is slidably supported on a main guide 

shaft 2 extending in parallel to the platen 6. The print head 

opposes the platen 6 via an exposed portion of an ink ribbon 

10 housed in the ink ribbon cassette 15. Recording paper 7 

from the roll of paper is fed through a gap between the expo­

sed portion of the ink ribbon 10 and the platen 6. Printing 

is performed on the recording paper by means of print head 1 
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and ink ribbon 10 while reciprocating carriage 3 along the 

main guide shaft 2. As is best shown in Fig. s, the carriage 

3 is connected to a timing belt 4 driven by a carriage drive 

motor 5 for reciprocating the print head 1 in the line direc-

- tion of the recording paper. In this embodiment, the carriage 

J, the carriage drive motor 5, the timing belt 4 and the main 

guide shaft 2 form a line drive means. 

A gap control mechanism 60 shown in Fig. 1 and 2 is employed 

for maintaining the platen gap between the platen 6 and the 

print head 1 constant irrespective of a thermal deformation 

etc. of the plastics printer base 8. 

A feed motor 61 for feeding the recording paper 7 from the 

roll of paper is disposed on the right side (as viewed in 

Fig. 1) or side II of the printer in this embodiment, and it 

turns a paper feed shaft 64 via gears 62 and 63. 

In the present embodiment an ink ribbon 10 having four prin­

ting tracks 11 to 14 extending in ~arallel in the lengthwise 

direction of the ink ribbon is us_ed. Any of the four printing 

tracks 11 to 14 can be selected by shifting the ink ribbon in 

the direction of its width such that the selected printing 

track is set at the height of a printing area of the print 

head. When each printing track of the ink ribbon 10 has a 

different color, far instance a black printing track 11, a 

red printing track 12, a blue printing track 13 and a green 

printing track 14, a four-color printing is possible. In the 

present embodiment, the ink ribbon can be shifted by moving 

up or down the ribbon frame 16 on which the ink ribbon cas­

sette 15 is disposed. A ribbon shift means used for moving 

the ribbon frame 16 up or down and, thus, for shifting the 

ink ribbon 10, comprises a track setting mechanism 40 and a 
track resetting mechanism 50. In the embodiment shown, the 

track setting mechanism 40 is disposed on the right side {as 

viewed in Fig. 1), namely side II, whereas the track reset­

ting mechanism 50 is disposed an the left side or side III of 



8 

the printer. The track setting mechanism 40 serves to push up 

the ribbon frame 16 and thus to select a desired one of the 

printing tracks. The track resetting mechanism 50 is used to 

release a setting condition of the track setting mechanism 

and causes the ribbon frame 16 to be pulled down once it has 

been pushed up by the track setting mechanism. on the lower 

part of the right side face of the carriage 3 a setting 

protrusion 71 is provided which protrudes towards side II of 

the printer in parallel to the main guide shaft 2. A similar 

resetting protrusion 72 is provided on the opposite side of 

the carriage 3. As will be explained in more detail later, 

the setting protrusion 71 is used to actuate the track set­

ting mechanism 40 whereas the resetting protrusion 72 is used 

to actuate the track resetting mechanism 50. 

As shown in Figs. 4 and 5, the ribbon frame 16 in this embo­

diment is a roughly rectangular-shaped member that has one 

side pivotally connected to the printer base 8 by means of 

pivots 73. The pivot axis defined by pivots 73 is parallel to 

the main guide shaft 2. When the ribbon frame 16 is turned 

about the pivot axis in the clockwise direction in Fig. 4, 

the side of the ribbon frame 16 facing the carriage 3 is rai­

sed and, when the ribbon frame 16 is turned in the opposite 

direction, it is correspondingly lowered. A spring 74 is 

stretched between the printer base a and the ribbon frame 16 

to bias the latter into its lowest position. A hole 75 formed 

in the ribbon frame 16 adjacent its side II end is part of a 

latch means for the track setting mechanism 40 as will be 

explained in detail below. A ribbon drive shaft 76 which upon 

insertion of the ribbon cassette 15 enters the latter to wind 

up the ink ribbon 10, passes through the ribbon frame 16 and 

is mounted to the printer base a. 

The stroke of the reciprocating movement of the carriage 3 

along the main guide shaft 2 covers a printing region sub­

stantially corresponding to the width of the recording paper 

and first and second non-printing end regions on the right 



--------·-----------·--

· This Shee-(J:t.a,_s Beefn Rep~aced 

· 111~llilll~ll[rlH~ 9 

side and the left side of the printing region, respectively. 

When the carriage 3 is moved toward side II into the first 

end region, the setting protrusion 71 comes into contact and 

pushes an engagement member 41 of the track setting mechanism 

40. This causes the ribbon frame 16 to be raised by an extent 

depending on how far the carriage 3 is moved into said ·first 

end region. As will be explained later, the ribbon frame 16 
is latched in its raised position to keep this position when 

the carriage 3 returns to the printing region and the engage­

ment between the setting protrusion 71 and the engagement 

member 41 is released. 

When the carriage 3 is driven toward side III and into the 

second end region, the resetting protrusion 72 comes into . 
contact and pushes an engagement member 51 of the track 

resetting mechanism 50. This releases the latched state bet­

ween the track setting mechanism 40 and the ribbon frame 16 

and allows the track setting mechanism either to assume 

another setting condition or to return to a reset state 
depending on how far the carriage is moved into the second 

end region. Then, when the carriage 3 returns to a position 

where the resetting protrusion 72 is no longer in contact 

with the engagement member 51, spring 74 pulls down the rib­
bon frame 16 into either its initial position or a new posi­

tion defined by the track setting mechanism. 

The configuration and operation of the track setting mecha­
nism 40 and the track resetting mechanism 50 will now be ex­
plained with reference to Figs. 6 and 7. 

Fig. 6 shows the track setting mechanism 40. In this embodi­
ment, the track setting mechanism 40 comprises a setting 
lever 43 pivotally connected to the printer base 8 by _means 
of a pivot 44 whose pivot axis extends vertically in Fig. 6. 

The setting lever 43 has a first arm 42a extending to one 

side of the pivot 44 and having the engagement member 41 for­

med at or affixed to its free end. A second arm 42b of the 
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setting lever 43 extends to the opposite direction of the 

pivot 44 and is sector-shaped. A cam member 46 is formed at 

the free end of the second arm 42b to extend substantially in 

a circumferential direction concentric to the axis of the 

pivot 44. The substantially wedge-shaped cam member 46 com­

prises an inclined front cam face 47d on the side facing the 
ribbon frame 16 and a stepped rear cam face on the opposite 

side with three steps 47a, 47b and 47c providing three diffe~ 

rent setting levels. The front cam face 47d inclines toward 

the rear, and the stepped rear cam face declines toward the 

rear. The three setting levels provided by the three steps 
47a to 47c of the rear cam face correspond to the ink ribbon 

10 of this embodiment having four printing tracks 11 to 14. A 

spring 48 is stretched between a hook 45 provided at the end 
of the second arm 42b and the printer base 8 and 'biases the 

setting lever 43 into its inactivated initial position shown 

in Fig. 6. 

When the engagement member 41 is pushed by the setting 

- protrusion 71, the setting lever 43 is turned and the cam 

member 46 of the setting lever 43 enters below the ribbon 

frame 16. The ribbon frame 16 is raised as it slides on the 

inclined front cam face 47d. When the raising portion in 
front of the first step 47a enters the hole 75 provided in 

the ribbon frame 16 as mentioned above, the ribbon frame 16 

is lowered a bit until it comes to rest on the first and 
highest step 47a~ This sets the ribbon frame 16 to the 
highest position or setting level. When the engagement member 

41 is pushed further by the setting protrusion 71, the first 

step 47a of the rear cam face will enter the hole 75 so that 

the ribbon frame 16 is lowered again by means of spring 74 

until it comes to rest on the second highest step 47b, there­

by setting the ribbon frame 16 to the second setting level. 
As will be clear from the foregoing description, pushing the 
engagement member 41 even further will bring the ribbon frame 

16 down to rest on the third and lowest step 47c correspon­

ding to the third setting level of the ribbon frame 16. 
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Having been set to any of the three levels in this way, the 

ribbon frame 16 will remain in its thus set position, even if 

the carriage 3 is returned and the engagement between the 

engagement member 41 and the setting protrusion 71 released 

despite the spring 48 tending to pull the setting lever 43 

back to its initial position. Due to the combined actions of 

springs 74 and 48, the raising portion in front of the res­

pective step will be caught and locked by the edge of the 

hole 75, preventing the setting lever 43 to be turned back to 

its initial position. In other words, the stepped rear cam 

face the cam member 46, the hole 75 in the ribbon frame 16 

and the two springs 74 and 48 form latch means locking the 

ribbon frame 16 at the set level until the latch is released 

by means of the track resetting mechanism 50 to allow spring 

48 to turn the setting lever 43 back to its initial position. 

Fig. 7 shows the track resetting mechanism 50 used in the 

printer of this embodiment. This track resetting mechanism 50 

comprises a release shaft 53 rotatably supported by a protru­

sion 54 protruding from the printer base 8. The rotational 

axis of the release shaft 53 extends substantially in paral­

lel to the printer base 8 and perpendicular to the main guide 

shaft 2. The engagement member 51 is formed at one end of the 

release shaft 53 such when it is pushed by the resetting pro­

trusion 72, the release shaft 53 will be turned about its 

rotational axis. on the opposite end of the release shaft 53 

a release lever 52 is formed to extend into the space between 

the printer base 8 and the ribbon frame 16. Due to this con­

struction, when the resetting protrusion 72 pushes the enga­

gement member 51 and, thus, turns the release shaft 53, the 

release lever 52 will push the ribbon frame 16 up thereby to 

release the locking engagement between the rear cam face and 
the ribbon frame. Depending on the current setting level and 

on the amount by which the release shaft is turned this re-
l ease action will cause spring 48 to either completely reset 

the track setting mechanism 40 to its initial state or to 
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reset it to one of the higher setting levels. Then, as the 
carriage 3 returns and the resetting protrusion 72 releases 

the engagement member 51, the spring 74 pulls down the ribbon 

frame 16 into its new setting position. When the track set­

ting mechanism has been completely reset the new setting po­

sition of the ribbon frame is its lowest position where it . 

rests on frame holders 77 and 78 provided for stabilization 

on the printer base 8 near the track setting mechanism 40 and 

the track resetting mechanism so, respectively. When the 

track setting mechanism has been reset to any higher setting 

level the ribbon frame will come to rest on the second or the 

first step 47b, 47a of the rear cam face. At the same time, 
the release shaft 53 is rotated back to its initial position. 

As will be clear the lowest level defined by frame holders 77 

and 78 is lower than the third or lowest setting 'level deter­

mined by step 47c of the track setting mechanism 40. 

Next, the operation of the track setting mechanism 40 and the 

track resetting mechanism 50 will be explained with reference 

to Figs. 8 and 9. 

Fig. 8 shows how the printing track is selected using the 

track setting mechanism. Fig. S{a) shows the ribbon frame 16 

in a stable condition a~ the lower-most position, where the 

ribbon frame 16 is resting on the frame holders 77 and 78. 

When the print head 1 moves back and forth in the printing 
region from Pl to P2 in this condition, the highest printing 

track 11 (black) is set at the height of the print head 1 and 
printing in black is performed. 

As shown Fig. B{b), when the print head 1 is moved to posi­

tion P3 in the first end region (side II) by the line drive 
means described above, the setting protrusion 71 comes into 
contact with the engagement member 41. This starts actuating 

the track setting mechanism 40 by turning the setting lever 

about the pivot 44 and raising the ribbon frame along the 

front cam face 47d. Next, as shown in Fig. 8(c), when the 
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print head 1 moves up to position P4, the setting lever 43 is 

turned by an extent such that the cam member 46 enters the 

hole 75 up to the first step 47a. Therefore, the ribbon frame 

16 is set at the highest position. Since the lower-most prin­

ting track 14 (green) is now set at the height of the print 

head 1, printing in green can be performed when the movement 

of the print head 1 toward side II ends at position P4 and 

printing is executed while the print head moves back toward · 

side III and then reciprocates between position Pl and P2. 

As shown in Fig. B(d), when the print head 1 moves farther to 

position P6 on side II, the setting lever 43 will be further 

turned and the cam member 4G will be inserted in the hole 75 

up to the third step 47c so that the ribbon frame 16 will 

come to rest on the third step 47c. In this condition, the 

ribbon frame lG is set at the third highest level from the 

top (second from the bottom) and the second printing track 12 

(red) from the top of the ink ribbon 10 is set at the height 

of the print head 1. Therefore, printing in red is performed 

in this condition. In Fig. S(d) the print head 1 has moved to 

position PG. However, if movement is stopped at position PS 

between positions P4 and PG, then the ribbon frame 16 will 

come to rest on the second step 47b, thereby selecting the 

printing track 13 (blue) which is the third from the top. 

As mentioned before and explained in more detail with refe­

rence to Fig. 9, after a printing track of the ink ribbon 10 

has been selected by means of the track setting mechanism 40, 

the track resetting mechanism 50 can be used either to com­

pletely reset the ribbon frame 16 down to its lowest position 

or, if the current_position of the ribbon frame 16 is not in 

its highest position, to reset it into any of the higher po­

sitions still available. 

·· To actuate the track resetting mechanism 50 the print head 1 

is first moved by the line drive means toward side III until 

it reaches position P7 in the second end region, as shown in 
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Fig. 9(a). At this position P7 the resetting protrusion 72 

engages the engagement member 51 starting to rotate the re­

lease shaft 53 causing the release lever 52 to begin pushing 

up the ribbon frame 16. Assuming that at this time the set­

ting of the ribbon frame 16 is that shown in Fig. S(d), when 

the ribbon frame 16 is pushed up slightly above the second 

step 47b of the rear cam face, the engagement between the 

hole 75 and the rising portion connecting steps 47c and 47b 

(Fig. 6) is released and the setting lever 43 is turned back 

_ (counterclockwise in Fig. 6) by means of spring 48 until the· 

rising portion between steps 47b and 47a engages the edge of 

the hole 75 to latch the setting lever 43 in this position. 

Then, as the print head 1 returns towards side II the ribbon 

frame 16 comes to rest the second step 47b, in other words, 

it has been raised from the third position from the top to 

the second position from the top, thereby selecting printing 

track 13. Therefore, if the print head executes printing in 

this condition, the printing will be in blue. 

As shown in Fig. 9(b), when the print head 1 either immedia­

tely following the operation explained above with reference 

to Fig. 9(a) or after having performed an intermediate prin­

ting in blue, moves farther towards side III up to the posi­

tion PS, the ribbon frame 16 is lifted to a position slightly 

higher than the first step 47a and, therefore, the setting 

lever 43 is pulled back until the rising portion in front of 

the first step 47a engages the edge of the hole 75, thereby 

latching the ribbon frame 16 at the first setting level. With 

this setting of the ribbon frame 16, the printing track 14 is 

selected and printing in green can be performed as described 

before. 

As shown in Fig. 9(c), when the print head 1 is shifted into 

the second end region toward side III up to a position P9, 

the ribbon frame 16 is pushed higher than the highest part of 

the cam member 46. In such condition all of the cam member is 

withdrawn from the hole 75 so that the setting lever is pul-



,, 

1. 15 

led back by spring 48 to its initial position where it does 

not longer engage the ribbon frame 16. As a result, the rib-

hon frame 16 returns to its lowest position on the frame hol-

ders 77 and 78 upon return of the print head 1 into the pr in-

ting region. The uppermost printing track 11 of the ink rib-

bon 10 is now selected and printing in black performed. 

As described above, the printer of this embodiment allows to· 

select a desired one of the printing tracks of the ink ribbon 

utilizing a movement of the print head into one of the end 

regions. Therefore, an independent motor, solenoid or other 

drive component for changing the printing track is not re­

quired allowing it to make the printer lighter and simplify 

its structure. Even ink ribbons with many tracks can be 

easily replaced and set in place since they are enclosed in a 

ribbon cartridge, and any of the printing tracks can be 

easily selected in short time by moving the print head into 

the respective end region. 

In the embodiment described above, a protrusion for setting 

and a protrusion for re?etting are formed on the carriage 

mounting the print head. It will be appr-eciated, however, 

that corresponding protrusions could also be formed on the 

engagement members of the track setting mechanism and the 

track resetting mechanism, i.e. the engagement members could 

be designed to directly contact a part of the moving struc­

ture comprising the carriage and the print head. 

The above embodiment has been explained as being capable of 

selecting any one of four printing tracks of the ink ribbon. 

It will be understood that by increasing or decreasing the 

number of steps of the stepped rear cam face, the structure 

may by easily modified to allow a selection among any reali­

stic number of printing tracks of an ink ribbon. 

Further, in the above embodiment a setting lever is used in 

the track setting mechanism, which is arranged to be rotat-
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able about a substantially vertical axis. This setting lever 
is swung by the carriage in nearly the same plane as the rib­
bon frame whereby the ribbon is shifted by insertion of the 

setting cam. However, the invention is not limited to such 
swinging type setting lever. Instead, a rotary member having 
a configuration like the release lever and being rotated by 
the carriage in a plane substantially perpendicular to the 
ribbon frame can also be employed for moving the ribbon frame 
up and down. The same is true with the release lever in that 
a swinging type member similar to the setting lever may be 
used instead of the rotary type explained above. 

In the above embodiment, the initial position of the ribbon 
frame corresponds to its lowest position and the track set­
ting mechanism is used to act from below the ribbon frame to 
move it up. However, the invention is not limited to this and 
the explained embodiment could be modified to have the ini­
tial position of the ribbon frame corresponding to its upper­
most position and the track setting mechanism acting from 
above for moving the ribbon frame down. 

Further, in this embodiment, the setting lever 43 is latched 
in the position set by means of the carriage by engagement 
with a hole formed in the ribbon frame, and the latch is re­
leased by further lifting up the ribbon frame. However, the 
printer is not limited to this and the setting lever may be 
latched by using a cam or other temporary stop member, in 
which case it is easy to drive this cam or other temporary 
stop member using a release lever. 

Also, in the above embodiment, the track setting mechanism 
and the track resetting mechanism are driven by the line 
drive means via the carriage. As will be understood, it is 
also possible to drive these mechanisms from the carriage 

· · drive motor via gears, cams, belts, etc. , i.e. with out the 
intermediate of the carriage. In this case, as well, since 
the amount of rotation of the carriage drive motor has a 
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linear relationship with the amount of movement of the car­
riage, the track setting mechanism and the track resetting . 
mechanism can be driven in concert with the carriage moving 
outside the printing region. Of course, the invention is not 
limited to printers in which the carriage is driven along a 
guide shaft by a carriage drive belt, and the shift mechanism 
according to the present invention can also be applied to 
printers, etc., that drive the carriage via a drive arm which 
is a way of driving the carriage known in the prior art. 

Using an ink ribbon with differently colored printing tracks, 
the present invention allows multi-color printing. However, 
the present invention can also be used with single-color 
multi-track ink ribbons that have a longer lifetime than 
single-track ribbons. By using such kind of ribb6n, a com­
pact, lightweight printer can be realized that requires no 
maintenance other than resupplying recording paper for long 
periods. 

In the above embodiment the ribbon frame is pivotally suppor­
ted on the printer base and moving up or down does in fact 
refer to a rotary or swinging movement of the ribbon frame 
rather than a translatory shift. However, without requiring 
any substantial change, the present invention can also be 
applied to a printer in which the ribbon frame or other ele­
ment capable of causing a ribbon shift is supported to be 
moved up or down by a translatory shift. 

Having thus explained the configuration of one embodiment of 
the present invention, an embodiment of a control method for 
controlling the ribbon shift will be explained next. 

Fig. 10 is a block diagram of a control device for control­
ling the printer. In the Figure, 121 is a CPU which performs 
overall control of the printer. 122 is a ROM in which the 
control program and various types of data are stored. 123 is 
a RAM which includes a printing color memory section for use 
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as a printing color memory means. 120 is an interface connec­
ting the control device to a host computer or other control 
device and receiving print data and commands from the host 
computer or other device. I/O ports 124, 125 and 126 output 
signals for driving a paper feed (PF) motor driver 127, a 
carriage (CR) motor driver 128 and a head driver 129, res­
pectively. The PF motor driver 127, the CR motor driver 128 
and the head driver 129 are connected to the PF motor 61, the 
CR motor 5 and the print head 1, respectively, of the printer 
unit designated 130 in Fig. 10, and drive them based ori sig-· 
nals from the CPU. A reference position signal generating 
circuit 132 processes a signal from a reference position 
detection means mounted in the printer unit 130 and sends a 
reference position signal to an I/O port 131 from which the 
CPU receives that reference position signal. 

Fig. 11 is a flow chart of a control method for selecting a 
desired color by selecting the corresponding printing track 
in the above explained embodiment of the printer. 

In Fig. 11, a block 156 shows the relationship.between prin­
ting track numbers of a multi-color ink ribbon used in this 
embodiment and printing colors. For convenience sake the 
printing track numbers are the same as those used in the 
above explanation. 

When is printer is powered on, the control method 140 starts. 
In the printer initialization step 141 the CR motor 5 is dri­
ven and the print head 1 is moved to position P9, whereby the 
printing color (black) is selected and the corresponding 
track number 11 is stored in the printing track memory sec­
tion, after which the print head 1 is moved to the printing 
start position Pl on the left side. The process then proceeds 
to step 142 bringing the control device into a standby condi­
tion waiting for the receipt of data or commands. 
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When print data or commands are received from the host compu­

ter via the interface 120, track number comparison is perfor­

med in steps 143 to 145 first to determine the new printing 

color from the received print data or commands and then to 

compare the track number corresponding to the new printing 

color (referred to as new track number below) with the track 
number corresponding to the currently set printing color (re­

ferred to as old track number below) and stored in the prin-· 

ting track memory section. If the two are the same, then pro­

cessing proceeds to printing control in step 151. 

When the two track numbers are not the same, the new track 

number and the track number corresponding to black are compa­

red in step 144, and when the two are the same, i.e., when 

the new printing color is black, processing skips step 145 

for selection of one of the non-printing end regions and pro­

ceeds to step 146 for setting the second end region (end re­

gion III). This processing is an exception processing speci­
fic to the shape of the member used for the track setting in 
this embodiment, and when black is newly selected, it initia­

lizes the track setting mechanism. 

When the new printing color is other than black, the new and 

old track numbers are compared in step 145 for selection of 

the end region. Namely, when the new track number is larger 

than the old track number, processing proceeds to step 146 
for setting the second end region. Otherwise the processing 

proceeds to step 152 for setting the first end region (end 

region II}. 

In step 146, the position in the second end region correspon­

ding to the new track number is set based on table 148, and 

the track resetting mechanism 50 is operated to set the new 
printing track at the height of the print head by moving the 
print head to the thus set position. 
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Generally, a printer has a home position for the print head, 
e.g., the print head is set to this home position when the 
printer is powered on and operation related to subsequent 
movement.of the print head is performed using this home posi-

··· tion as a reference. Therefore, since the position of the 
print head relative to its home position is already known, 
the direction and distance the print head is to be driven can 
be easily obtained by making the positions provided in tables 
148 and 154 relative positions to the home position. 

When the ribbon shift has been completed, the print head is 
moved to Pl, which is the side III printing start position, 
in step 149, and processing proceeds to step 150 updating the 
printing track memory section. 

In step 152, the position in the first end region correspon­
ding to the new track number is set based on table 154, and 
by moving the print head to the set position, the track set­
ting mechanism 40 is operated to set the new printing track 
at the height of the print head. Following this, in step 155 
the pri~t head is moved to P2, which is the printing start 
position near side II, ~nd processing then proceeds to step 
150. 

Printing is then executed in the color selected and set by 
the above processing. Upon completion of printing control, 
processing proceeds to step 142, i.e. the standby condition. 

The above explanation concerns an embodiment of the control 
method related to the printer configuration described above. 
An increase or decrease in the number of printing colors can 
be easily accommodated by correspondingly adapting the tables 
148 and 154. 

Next an embodiment related to a correction of the position of 
the print head will be explained. In this embodiment, the 
printing start position Pl near the side III side of the 
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printing region is assumed to be the home position, and the 

process that positions the print head at this position is 

referred to as the printing position initialization process. 

Correction of the position of the print head is performed 

using this printing position initialization process, which is 

explained below. 

A non-contact light-blocking detector structure shown in Fig. 
6 as being made up of a shield plate 58 formed on one side of 
the carriage and a photodetector 57 fixed to the printer bas·e 

8, is used as reference position detection means for initia­

lizing the printing position. The photodetector 57 is a gene­
ral-use U shaped photointerrupter having a light-emitting 

element on one side and a photodetecting element on the oppo­

site side. When the shield plate 58 is inserted to block the 

light path bet~een the light-emitting element and the photo­
detecting element, a current change (current decrease) occurs 

in the output signal of the photodetector 57. The reference 

position signal generation circuit 132 receives this signal 

from the reference position detection means and converts it 

to a voltage signal (from a non-active level to an activ~ 

level in the case of this embodiment) and then sends a refe­

rence position signal to the I/O port 131, from which the CPU 
121 receives the reference position signal, whereby it knows 
that the print head is at the reference position. Generally, 

the reference position and the home position may be the same 

but in the present embodiment they are assumed to be dif fe­
rent. 

FIG. 12 is a flowchart of the printing position initializa­

tion process. The reference position signal assumes an active 

level when the shield plate 58 blocks the light path of the 
photodetector 57. 

When the printing position initialization process 100 is 

started, the reference position signal is checked in step 
101, and if it has its active level, then the print head is 
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moved toward side II for only a unit amount in step 102 and 
the process returns to step 101 where the reference position 
signal is checked again. The unit amount corresponds to one 
step or one cycle of an excitation phase of a stepper motor, 
or to one encoder pulse in the case of an encoder equipped DC 
motor used as the motor s. 

If the result of the check in step 101 shows the signal to 
have a non-active level, then the print head is moved toward 
side III for only the unit amount in step 103 and the ref e­
rence position signal is checked again in step 104. steps 103 
and 104 are repeated until the signal has its active level. 

If an active level of the signal is detected when checking 
., the reference position signal in step 104, then a' value Pr 

representing the reference position relative to the home 
position is stored in a head position memory section of the 
RAM 123 in step 105. When the print head is subsequently 
moved, a value indicating the current position of the print 
head can be continually retained in the head position memory 
section by either adding or subtracting a value corresponding 
to the amount of movement from the currently stored value. 
~hen the print head is moved to the home position Pl by being 
moved from the reference position (Pr) toward side II for 
only the distance between Pr and Pl, and the printing posi­
tion initialization process is completed. 

By including the above printing position initialization pro­
cess in the resetting operation step 149 (Fig. 11) after the 
step 146 has been executed as mentioned above, any error in 
the position of the print head will be corrected and printing 
will start at the correct position even if step 146 or move­
ment of the print head in processing performed prior to this 
was completed with errors. 

The above explained printing position initialization.process 
sets the print head to a correct position, namely a position 
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correctly corresponding to the value stored in the head posi­

tion memory section of the RAM 123 irrespective to nay posi­

tion error that might have occurred prior to performing this 

process. Next, an embodiment related to a confirmation of the 

position of the print head for detecting any position error 

and the management of an abnormal condition is explained. 

FIG. 13 is a flowchart of a print head position confirmation 

process 110. I'n the following, a case is explained in which 

the printing position initialization process is included in 

step 149 for the resetting to position Pl operation after the 

end region III setting step 146 has been executed, but almost 

the same algorithm can be used when the printing position 

initialization process is included in step 155 for the reset­

ting to position P2 operation after the end region II setting 

step 152 has been executed. 

The head position confirmation process 110 is started after 

the end region III setting step 146 has been executed, and 

the print head is moved toward side II in step 111 by only 

the amount represented.by Pr - Px. Px is the position deter­

mined according to the printing color, which is set according 

to table 148, e.g., P9 if after selecting black. As a result, 
the print head should have reached the reference position Pr. 

Therefore, if the reference position signal does not have the 

active level when it is checked in step 112, movement of the 

print head is judged to be completed with an error and the 

process proceeds to a management of an abnormal condition 

(step 115 and subsequent steps). 

If step 112 reveals the active level, then the print head is 

moved toward side II by only the unit amount in step 113. If 

movement of the print head is completed without error, then 

that position should differ from position Pr toward side II 

by only one unit amount, and therefore if a non-active level 

is obtained by checking the reference position signal in step 
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114, it is judged to be normal and the head position confir­

mation process is completed. 

When the active level is obtained by checking the reference 

position signal in step 114, however, movement of the print 

head is judged to be completed with an error and abnormal 

condition management in step 115 is started. Retrying is per­

formed as the abnormal condition management when movement of 

the print head is completed with error in this embodiment. 

That is, first the position of the print head is initialized 

by executing the printing position initialization process 

100, and following this the print head is moved toward side 

III for only the amount obtained by subtracting Px from Pr 

and processing proceeds to the processing 111 at the begin­

ning of the head position confirmation process. 

A photointerrupter and shield plate are used as the reference 

position detection means in this embodiment, but the inven­

tion is not limited to these, and a photoreflector and re­

flector plate, a reed switch and magnet, or other non-contact 

detection mechanism, or a limit switch or other contact 

switch can be used. 

Also, though retrying is performed to manage an abnormal con­

dition when movement of the print head is completed with 

errors in this embodiment, the invention is not limited to 

this, and a signal indicating an abnormal condition or status 

information may be sent to the host computer via the inter­

face, or if a display means is provided on the printer, this 

can be used to notify the user. Further, when retrying, it is 

extremely effective to increase the drive torque by changing 

the drive current of the motor or the drive method. It is 

also possible to perform retrying for a predetermined number 

of times and to stop the process and issue an error indica­

tion if even after those number of times a position error is 

detected. 
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As described above, in the printer of the invention, swit­

ching of the printing tracks of the ink ribbon is realized in 

concert with the movement of the print head in non-printing 

regions, and a dedicated drive system for switching the prin­

ting tracks can be eliminated. Therefore, a compact, light­

weight printer can be realized by omitting the heavy drive 

system. Further, by eliminating the drive system, the swit­

ching mechanism for the ink ribbon can be simplified, which 

reduces the number of parts and lowers the production cost of 

the printer. Due to these advantages, the configuration can 

be simplified more and more compared to the prior art as the 

number of colors of the multi-color ribbon increases. 

Also, even in printers that use single-color multitrack ink 

ribbons, the respective tracks can be easily selected in con­

cert with the amount of movement of the print head. There­

fore, even in cases in which multitrack ink ribbons are used, 

a lightweight, compact printer can be realized without having 

to add a drive system. 

A Mobius type ink ribbon can be used as the ink ribbon in 

combination with the above ribbon shift mechanism to realize 

longer life of printing without changing the ink ribbon. 

Further, even if the movement of the carriage is completed 

with errors due to a stepping out of the stepper motor, etc., 

when selecting printing tracks; position confirmation by 

means of a reference position detector is performed, as the 

result of which restarting or other abnormal condition mana­

gement is performed, and therefore a printer can be realized 

in which there is no position error in the printing position 

due to improper movement at the time of printing track selec­

tion. 

Since ribbon shifting is perf orrned using the movement of the 

print head to non-printing regions, it is possible to control 
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ribbon shifting independently of printing control of the 
print head, thus facilitating a simple control system. 
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1. A printer for use with an ink ribbon having a plura­

. lity of printing tracks, said printer comprising 

a print head (1), 

line drive means (4, 5) for reciprocating said Erint 

head in the direction of a printing line, 

ribbon shift means (40, 50) for selecting a desired one 

of said plurality of printing tracks (11 - 14), and 

shift drive means for operating the ribbon shift means, 

characterized in that 

said line drive means (4, 5) is also used as the shift 

drive means. 

2. The printer of claim 1 wherein the stroke of the 

reciprocating movement of the print head (1) comprises a 

printing region where printing is performed and a non-prin­

ting end region, means being provided to operate said ribbon 

shift means (40, 50) when the print head (1) is in said end 
region. 

3. The printer of claim 2 wherein said non-printing end 

region includes first and second end regions on either side 

of the printing region and the ribbon shift means comprises 

a track setting mechanism (40) capable of assuming dif­

ferent setting conditions in response to the amount by which 
said line drive means drives said print head (1) into the 

first end region each setting condition for selecting another 

one of said printing tracks (12 - 14), 

latch means for latching said track setting mechanism 

in its respective setting condition and 

a track resetting mechanism (50) for releasing a lat­
ched condition of said track setting mechanism (40) in res­

ponse to said line drive means driving said print head into 
the second end region. 
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4. The printer of any of claims 1 to 3 further compri-

sing 

a ribbon frame (16) for mounting thereon a ribbon cas­

sette (15) housing the ink ribbon (10), the ribbon frame 

being movably supported on a printer base (8) and the ribbon 

shift means (40, 50) acting upon the ribbon frame {16) to 

move it into any of a number of different heights the number 

corresponding to the number of selectable printing tracks (11 

- 14). 

5. The printer of claims 3 and 4 further comprising 

means (74) for elastically biasing the ribbon frame (16) into 

the highest or the lowest of said different heights, said 

track setting mechanism (40) including cam means (46) engage­

able with the ribbon frame to move it against the force of 

said biasing means into any other of said different heights~ 

6. The printer of claim 5 wherein means (48) are provi­

ded to elastically urge the cam means (46) toward an inactive 

position where it does not act upon the ribbon frame (16) and 

wherein said latch means comprises mutually engaging portions 

(47a - 47c; 75) of said cam means (46) and said ribbon frame 

(16), said track resetting mechanism (50) being adapted to 

move the ribbon frame (16) such as to disengage said engaging 

portions from each other. 

7. The printer of any of claims 3 to 6 wherein said 
track setting mechanism (40) comprises 

a track setting member (43) having at one end a setting 

drive end portion (41) to be engaged and driven by said print 

head (l} or a carriage (3) carrying the print head when said 

print head moves to said first end region, and at another end 

a shift end portion (46} capable of selecting a printing 

track (12 - 14} of said ink ribbon (10) according to the 
amount of movement of the print head (1) into said first end 
region, and ·-·-------
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a shift end setting member (16, 75) that engages said 

track setting member (43) and retains said amount of movement 

of said shift end portion (46) upon return of the print head 

into said printing region; 

and 

said track resetting mechanism (50) comprises 

a shift end release member (51, 52, 53) having a re­

lease drive end portion (51) to be engaged and driven by said 

print head (1) or a carriage (3} carrying the print head when 

said print head moves into said second end region, and a 

shift end release end portion (52) that engages said shift 

end setting member in response to the driving force acting on 

the release drive end portion (51) and releases engagement 

between said shift end setting member (16) and said printing 

track setting member (43) thereby to reduce said amount of 

movement of said shift end portion (46). 

8. The printer of claims 4 and 7 wherein 

said printing track setting member (43) is a printing 

track setting lever that is equipped with a wedge-shaped 

shift end portion (46) that changes the height of said ribbon 

frame (16) by being inserted beiow the ribbon frame {16), and 

whose wedge-shaped shift end portion is capable of swinging 
in concert with the movement of said setting drive end por­

tion (41); 

said shift end setting member is said ribbon frame (16) 

that has a latch hole (75) that latches said printing track 

setting lever (43) by engaging said wedge-shaped shift end 

portion (46) from above ; and 

said shift end release end portion (52) is a release 

lever that pushes said ribbon frame (16) up and releases en­

gagement between said printing track setting lever (43) and 

said ribbon frame (16). 

9. The printer of any of claims 3 to 8 further compri-
sing ------------·-------
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an interface (120) for receiving data and commands from 

a computer or other external device, 

printing track determination means (121) for interpre­

ting said commands and determining the printing track to be 

selected, 

movement amount determination means (121) responsive to 

said printing track determination means (121) for selecting 

either said first or said second end region and for determi­

ning the amount of movement of said print head (1) in the 

selected end region, and 

line drive control means {121, 125, 128) for control­

ling said line drive means (4, 5) such as to move said print 

head (1) by said determined amount into the selected end 

region. 

10. The printer of claim 9 further comprising 

printing track memory means (123) for storing the prin­

ting track determined by said printing track determination 

means (121} , and 

track number comparison means (121) for comparing a new 

track number corresponding to the printing track to be selec­

ted with an old track number stored in said printing track 

memory means (123) and corresponding to the currently selec­

ted printing track. 
--------------~------~ ~- "h -· --

f fJlfJfl ffllJllJlllJl/}fJJJl']Jlf 11. · The printer of claim 9 or 10 further comprising 
C L M s ·* . , • reference position detection means (57, 58, 131, 132) 

for detecting a reference position of said print head (1). 

12. A control method for multi-color printing with the 

printer defined in any of claims 9 to 11 comprising the steps 

a) determining the printing track to be selected, 

b) selecting either the first or the second end region 

and determining the amount by which the print head (1) is to 

be moved into the selected end region, and 

cl) if the first end region is selected, controlling 

said line drive means (4, 5} such as to move said print head 
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(1) by said determined amount into the first end region 

thereby operating said track setting mechanism and selecting 

the printing track, or 

c2) if the second end region is selected, controlling 

said line drive means (4, 5) such as to move said print head 

(1) by said determined amount into the second end region 

thereby operating said track resetting mechanism and selec­

ting the printing track. 

13. The control method of claim 12 further comprising 

after step a) and prior to step b) the step 

d) comparing a new track number corresponding to the 

determined printing track with an old track number correspon­

ding ·to the currently set printing track, 

wherein steps b) and cl) or c2) are performed only when 

the new track number differs from the old track number and, 

if so, in step b) the first end region is selected when the 

new track number is smaller than the old track number whereas 

the second end region is selected when the new· track number 

is larger than the old track number. 

14. The control method of claim 12 or 13 further com­

prising 

e) a printing position initialization step for initia­

lizing the position of said print head, the initialization 

step being performed at least after step c2). 

15. The control method of 13 or 14 further comprising 
at least after step c2) 

f) a head position confirmation step for checking whe­

ther or not the print head is in an expected position, and 

if step f) reveals the print head is not in the ex-

pected position 

g) an abnormal condition management step including ini­
tializing the position of said print head to a reference po­

sition, re-executing print head movement and repeating step 
---------------·----

f) . 
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