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RECORDING APPARATUS AND METHOD 
OF INK SHEET TYPE DETERMINATION 

This application is a continuation of application Ser. No. 
08/099,392 filed Jul. 30, 1993, now abandoned, which is a 
continuation of application Ser. No. 07/689,518 filed Apr. 
23, 1991, also abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a recording apparatus, 
such as a printer or an electronic typewriter, and more 
particularly, to a recording apparatus for performing record 
ing on recording media, such as recording paper, using an 
ink sheet. 

2. Description of the Related Art 
Conventional typewriters for performing printing by 

striking characters on a sheet of printing paper through an 
ink ribbon use a single strike ribbon or a correctable ribbon 
which permits the same portion thereof to be used once for 
recording. In such typewriters, in order to enhance the 
efficiency with which the ink ribbons are used, the transfer 
ring portion of the ink ribbon is shifted in a circulating 
fashion for recording letters by successively shifting the ink 
ribbon which is as wide as, for example, three letters in the 
vertical direction in three stages by displacements of y1, 
each of which is the maximum letter height plus a slight 
height (o), as shown in FIG. 6, while conveying the ink 
ribbon in the horizontal direction by movements of x1, each 
of which is the maximum letter width plus a slight amount 
(B). 

Ink ribbons which permit the same portion thereof to be 
used (to be struck) a plurality of times,. Such as multi-strike 
ribbons, are also known. If recording is performed using the 
multi-strike ink ribbon in a circulating fashion by shifting 
the multi-strike ink ribbon in the vertical direction by a 
plurality of displacements y1 and by conveying it in the 
horizontal direction by a plurality of displacements x1 in the 
above-described conventional manner, no portion of the 
multi-strike ink ribbon is struck a plurality of times, thus 
decreasing the efficiency with which the multi-strike ink 
ribbon is used. 

SUMMARY OF THE ENVENTION 

It is an object of the present invention to overcome the 
problems of the prior art. 

It is another object of the present invention to provide a 
recording apparatus which enables an ink sheet to be used 
appropriately without reducing recording quality. 

It is still another object of the present invention to provide 
a recording apparatus which enhances the efficiency with 
which an ink sheet is used by changing the relative move 
ment of the ink sheet with respect to a recording head in 
accordance with the type of ink sheet used. 

According to one aspect, the present invention which 
achieves these objectives relates to a recording apparatus for 
performing recording by transferring ink on an ink sheet 
onto recording medium, comprising determining means for 
determining the type of ink sheet to be used for recording; 
recording means for performing recording by transferring 
the ink on the ink sheet onto the recording medium, and 
control means for controlling the relative movement of the 
ink sheet with respect to the recording means during the 
recording performed by the recording means in accordance 
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2 
with the type of ink sheet determined by the determining 
CaS. 

The apparatus also comprises displacing means for dis 
placing the ink sheet in the vertical direction relative to the 
recording means. The control means controls the displacing 
means to change the vertical displacement in accordance 
with the type of ink sheet determined by the determining 
means. In addition, the control means controls the distance 
the ink sheet is conveyed in a horizontal direction relative to 
the recording means in accordance with the type of ink sheet 
determined by the determining means. 

In one embodiment, the determining means mechanically 
detects the configuration of a portion of a cassette for 
accommodating the ink sheet in accordance with the type of 
accommodated ink sheet. In another embodiment, the deter 
mining means optically detects the reflectance of cassettes 
for accommodating different ink sheets. The cassettes 
accommodating different ink sheets have different reflec 
tances. The determining means determines the type of ink 
sheet in accordance with the difference in reflectances of the 
different cassettes. In still another embodiment, the deter 
mining means optically detects the reflectance of the rear 
surfaces of different types of ink sheets. The rear surfaces of 
different types of ink sheets have different reflectances. The 
determining means determines the type of ink sheet in 
accordance with the difference in reflectances of the rear 
surfaces of different types of ink sheets. 
The apparatus can be used with different types of ink 

sheets such as a single strike ribbon, a multi-strike ribbon, or 
a correction ink ribbon. 
The recording means can comprise a printer for perform 

ing recording comprising a character wheel and a hammer. 
The hammer is adapted to strike a character on the character 
wheel, thereby pressing the character against the ink sheet, 
and thereby transferring the ink on the ink sheet onto the 
recording medium. In another embodiment, the ink sheet is 
a heat-transfer ink ribbon. In this embodiment, the recording 
means comprises a heat-transfer printer for performing 
heat-transfer recording using the heat-transfer ink ribbon. 

According to another aspect, the present invention which 
achieves these objectives relates to a recording apparatus for 
performing recording on a recording medium by striking an 
ink sheet with a character hammer. The apparatus comprises 
determining means for determining the type of ink sheet to 
be used for recording, and recording means for performing 
recording by transferring the ink on the ink sheet onto the 
recording medium. The recording means comprises a 
recording head adapted to strike the character against the ink 
sheet to perform recording. The apparatus further comprises 
control means for controlling the relative movement of the 
ink sheet with respect to the recording head during the 
recording performed by the recording means in accordance 
with the type of ink sheet determined by the determining 

CalS. 

According to still another aspect, the present invention 
which achieves these objectives relates to a recording appa 
ratus for performing recording by heat transferring ink on a 
heat transfer ink sheet onto recording medium. The appa 
ratus comprises determining means for determining the type 
of ink sheet used for recording, and recording means for 
transferring the ink on the heat transfer ink sheet onto the 
recording medium for recording. The recording means com 
prises a recording head which heat transfers the ink on the 
heat transfer ink sheet onto the recording medium. The 
apparatus further comprises control means for controlling 
the relative movement of the heat transfer ink sheet with 
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respect to the recording head during the recording performed 
by the recording means in accordance with the type of heat 
transfer ink sheet determined by the determining means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a control portion and 
a printing mechanism portion of an embodiment of an 
electronic typewriter according to the present invention; 

FIG. 2 is a perspective view of the electronic typewriter 
of FIG. 1; 

FIGS. 3 to 5 explain an ink ribbon shifting mechanism; 
FIG. 6 shows the state in which a single strike ink ribbon 

is used; 
FIG. 7 shows the state in which a multi-strike ink ribbon 

is used; 
FIG. 8 shows the displacements and movements of the 

single and multi-strike ink ribbons used in the embodiment 
shown in FIG. 1; 

FIGS. 9(A) to 9(D) are flowcharts of the printing process 
executed in the electronic typewriter of the present inven 
tion; 

FIG. 10(A) shows an ink ribbon cassette used in the 
embodiment of FIG. 1; 

FIG. 10(B) is a schematic view of an example of an ink 
ribbon determination sensorportion used in the embodiment 
of FIG. 1; and 

FIG.10(C) is a schematic view of another example of the 
ink ribbon determination sensorportion used in the embodi 
ment of FIG. 1; 

FIG. 11 shows a block diagram of an alternative embodi 
ment in which a sensor is provided for detecting the con 
figuration of the cassette; 

FIG. 12 shows a block diagram of an alternative embodi 
ment in which a heat transfer printer is used in place of the 
hammer-type printer shown in FIGS. 1 to 5 and FIGS. 10(A) 
to 10(D); and 

FIG. 13 shows a block diagram, in more detail than FIG. 
12, of the alternative embodiment of the heat transfer printer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODEMENTS 

In FIGS. 1 through 5, which explain the configuration of 
an embodiment of an electronic typewriter according to the 
present invention, FIG. 2 is a perspective view of an 
electronic typewriter 150, FIG. 1 is a block diagram of a 
control system for controlling the electronic typewriter of 
FIG. 2, and FIGS. 3 to 5 explain the structure and operation 
of a shifting mechanism for shifting an ink ribbon. 

First, a typewriter 150 to which the present invention is 
applied will be outlined below with reference to FIG. 2. 
As shown in FIG. 2, the typewriter 150 has on the side 

thereof closer to an operator a keyboard 100 on which a 
group of character input keys and a group of various 
function keys are disposed. The operator inputs printing data 
and various instruction data through the keyboard 100. 
Printing is conducted on a sheet of recording paper 200 in 
accordance with the input data by a printer mechanism 
portion provided on the side of the typewriter 150 which is 
remote from the operator. 
The printing mechanism portion includes a platen 125 on 

which the sheet of recording paper 200 which serves as a 
recording medium is wound. The platen 125 conveys the 
sheet of recording paper 200 when it is rotated by a paper 
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4 
feed motor 119 (FIG. 1). The platen 125 also serves as a 
recording table which receives blows of the characters 
during printing. In the vicinity of the platen 125 is provided 
a carriage 122 which is moved to the right and left along the 
platen 125 by the drive of a carriage motor 115 (FIG. 1) in 
the two directions. On the carriage 122 are mounted a 
printing hamer 116 which is a recording head, a character 
wheel 123 on which a group of characters are disposed in a 
radial fashion, and a wheel motor 117 for rotating the wheel 
123 and thereby selecting a desired character. 
The ink ribbon shifting mechanism will now be described 

with reference to FIGS. 3 to 5. 
The carriage 122 mounts aribbon cassette 124 for accom 

modating an ink ribbon 121 in an extended fashion. The 
ribbon cassette 124 is detachably held on 8 ribbon frame 13, 
which is supported on a support member 14 provided on the 
carriage 122 in such a manner as to be rotatable about a shaft 
15 in the directions indicated by arrows 'A' and 'B'. 
On one side of the distal end (the side closer to the platen 

125) of the ribbon frame 13 is provided a downwardly 
curved portion 13a. A fan-shaped shift gear 16 whose center 
is the shaft 15 which is the rotational center of the ribbon 
frame 13 is fixed to the curved portion 13a, 
The shift gear 16 meshes with a pinion gear 17 of a shift 

motor 118 (FIG. 1) mounted on the carriage 122, by which 
the ribbon frame 13 is pivoted in the direction indicated by 
the arrow 'A' through the shift gear 16 by the rotation of the 
pinion gear 17 in the direction indicated by an arrow 'a'. 
This pivot of the ribbon frame 13 shifts up the ink ribbon 121 
provided in the ribbon cassette 124 from the waiting position 
shown in FIG. 3 to either of the striking positions shown in 
FIGS. 4 and 5. Conversely, rotation of the pinion gear 17 in 
the direction indicated by an arrow 'b' causes the ribbon 
frame 13 to be pivoted in the direction indicated by the 
arrow 'B'. This pivot of the ribbon frame 13 shifts down the 
ink ribbon 121. Consequently, the height of the extended 
portion of the ink ribbon 121 can be controlled such that a 
desired vertical position of the extended portion of the ink 
ribbon 121 can be located at a strike position by controlling 
the rotational position of the shift motor 118. 

FIG. 3 shows the waiting position of the ink ribbon 121 
at which the extended portion of the ink ribbon 121 is 
located below the striking position where the hammer 116 
strikes a character 8a of the character wheel 123 so that the 
typist can see the letters printed on the sheet of recording 
paper 200. FIG. 4 shows a printable state in which the upper 
portion of the extended portion of the ink ribbon 121 is 
located at the striking position of the character 8a, and FIG. 
5 shows a printable state in which the lower portion of the 
extended portion of the ink ribbon 121 is located at the 
striking position of the character 8a. Therefore, the inter 
mediate portion of the extended portion of the ink ribbon 
121 can be located at the striking position of the character 8a 
by stopping the rotation of the shift motor 118 at the 
midpoint of the positions shown in FIGS. 4 and 5. 
The ribbon cassette 124 has a built-in mechanism for 

supplying and taking up the ink ribbon 121 accommodated 
in the ribbon cassette 124. When the taking up mechanism 
is driven by a ribbon feed motor 114 (FIG. 1) mounted on 
the carriage 122 so as to take up the ink ribbon 121, the 
portion of the ink ribbon 121 extending between the char 
acter wheel 123 and the platen 125 is fed in the horizontal 
direction (in the direction in which the carriage 122 is 
moved). The amount of rotation of the ribbon feed motor 114 
can be controlled desirably by the operator. The movement 
of the extending portion of the ink ribbon 121 in the 
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horizontal direction can be set to a desired value by con 
trolling this amount of rotation of the ribbon feed motor 114. 

In the ink ribbon shifting mechanism arranged in the 
manner described above, the character wheel 123 is rotated 
in accordance with the input key operation on the keyboard 
100, and a desired character is thereby selected and located 
at a position where it is struck by the printing hammer 116. 
As the printing hammer 116 strikes the selected character, 
the character strikes the recording paper 200 through the ink 
ribbon 121 located at the strike position, by which the ink on 
the ink ribbon 121 is transferred and printed on the recording 
paper 200. 
The ink ribbon 121 is shifted in the vertical direction by 

a fixed displacement determined in accordance with the type 
of ink ribbon 121 by the rotation of the shift motor 118 and 
is conveyed in the horizontal direction through a predeter 
mined movement by the ribbon feed motor 114. Thus, the 
ink ribbon 121 is sequentially displaced and conveyed to the 
strike position by repeating the aforementioned operations. 

In this embodiment, the displacement and movement of a 
single strike or correctable ribbon which permits the same 
portion thereof to be used once are respectively set to y1 and 
x1, and displacement and movement of a multi-strike ribbon 
which permits the same portion thereof to be used a plurality 
of times are respectively set to y2 and x2. FIGS. 6 and 7 
respectively show the state in which the respective ink 
ribbons 121a and 121b are used. 

FIG. 6 shows a state in which the single strike or 
correctable ribbon 121a is used. The displacement y1 cor 
responds to a value which is the maximum letter height + O. 
In this embodiment, an ink ribbon having a width corre 
sponding to three letters can be moved in three stages in the 
vertical direction. The movement x1 corresponds to a value 
which is the maximum letter width +3. Consequently, no 
portion of the ink ribbon is used twice during recording. 
As shown in FIG. 6, the recording position on the ink 

ribbon 121a shifts in the order of CD-)(2)-)(3)->G) 
->(5)->G). FIG. 4 shows the positional relation between the 
ink ribbon 121 and the character 8a which strikes position 
CD or (6). FIG. 5 shows the state in which the character 8a 
is striking position (3) or (4). The intermediate state between 
those shown in FIGS. 4 and 5 represents the state in which 
the character 8a is striking position (2) or (5). 

FIG. 7 shows a state in which a multi-strike ink ribbon 
121b is used. The displacementy2 is equal to y1/3, and the 
movement x2 equals to x1 / 2. In this way, the ink ribbon 
121b can be moved in seven stages in the vertical direction. 
As a result, the ink ribbon shown in FIG. 7 is used in an 
overlapped fashion in the vertical and horizontal directions. 

Next, the control system of the typewriter 150 will be 
described below with reference to FIG. 1. 

FIG. 1 is a block diagram of the electronic typewriter 150 
according to the present invention. In FIG. 1, a reference 
numeral 106 denotes a control portion for controlling the 
typewriter 150 by outputting various types of control signals 
in accordance with a control program. The control portion 
106 includes a microprocessor (MPU) 101, a read only 
memory (ROM) 102 for storing various types of data 
required for the control program of the MPU 101 and control 
of the typewriter, a random access memory (RAM) 103 used 
as the working area of the MPU 101, a timer 104 for 
performing counting on the basis of an instruction signal 
from the MPU 101 and outputting time information, and an 
interface portion 105 for performing input/output of various 
signals. The control portion 106 controls a printing mecha 
nism portion 107 which executes the printing operation in 
accordance with the input from the keyboard 100. 
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6 
The printing mechanism portion 107 includes a ribbon 

feed mechanism for feeding the ink ribbon 121 in its 
lengthwise direction comprising a ribbon feed motor 114 
driven through a motor driver 108, a carriage moving 
mechanism for moving the carriage 122 comprising a car 
riage motor 115 driven through the motor driver 109, a 
hamer driving mechanism for driving the printinghamer 116 
through a hammer driver 110, a selecting letter mechanism 
for selecting a desired character by rotating the character 
wheel 123 by the wheel motor 117 driven through a motor 
driver 11, a shift mechanism for shifting the ribbon cassette 
124 by the shift motor 118 driven through a motor driver 
112, and a paper feeding mechanism for conveying the 
recording paper 200 by rotating the platen 125 by the paper 
feeding motor 119 driven through a motor driver 113. 

In this embodiment, the printing mechanism portion 107 
further includes a ribbon detection sensor 120 for detecting 
the type of ink ribbon 121 mounted on the carriage 122 and 
for sending the result to the control portion 106. The ribbon 
detection sensor 120 is adapted to mechanically or optically 
detect the type of ink ribbon 121 utilizing the form of, for 
example, a protrusion or notch provided on the ribbon 
cassette 124 with a sensor as shown in FIG. 11 or the 
reflectance of a reflecting member adhering to the ribbon 
cassette 124. 
An example of the apparatus and method of optically 

detecting the type of ink ribbon 121 will be described below. 
FIG. 10(A) is a perspective view of an ink ribbon cassette 

124 for accommodating the ink ribbon 121. The ink ribbon 
121 extends between arms 130a and 130b of the ribbon 
cassette 124. The ink ribbon 121 is movable from the side of 
the arm 130a to the side of the arm 130b. An open portion 
132 or a reflecting portion comprising a tape 133 is provided 
on an inner portion 131 of the arm 130a. 

FIG. 10(B) schematically shows an example of the ink 
ribbon detection sensor portion. A detection sensor 120 is a 
reflection type photosensor which includes a light-emitting 
element 120a and a light-receiving element 120b. The rear 
surface (the surface against which the character hammer 
strikes) of the ink sheet 121 is colored in a color which 
reflects the light from the light-emitting element 120a. The 
rear surface of the single strike ribbon and that on the 
multi-strike ink ribbon are colored in different colors having 
different reflectances so that the detection sensor 120 can 
detect the type of ink ribbon 121 accommodated in the 
ribbon cassette 124 mounted on the recording apparatus 
utilizing the difference in the reflectances. 

FIG. 10(C) schematically shows another example of the 
ink ribbon detection sensor portion. The detection sensor 
120 has the same configuration as that shown in FIG. 10(B). 
A tape 133 adheres to the inner surface of the arm 130a of 
the cassette 124. For example, a silver tape adheres to the 
cassette 124 which accommodates the single strike ribbon, 
and no tape adheres to the cassette 124 which accommodates 
the multi-strike ribbon. Thus, the detection sensor 120 can 
detect the type of ink ribbon accommodated in the cassette 
124 by detecting the difference in the reflectance between 
the silver tape and the color of the cassette. The type of ink 
ribbon 121 may also be designated by the operator from the 
keyboard 100 or from a switch (not shown). 

In this embodiment, a data table which lists the vertical 
displacement y and horizontal movement x of each ink 
ribbon is stored in the ROM 102. FIG. 8 shows this data 
table. In this example, the vertical movement y1 of the single 
strike ribbon 121a is set to 6 pulses, while the horizontal 
movement x1 thereof is set to 10 pulses. The vertical 
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displacement y2 of the multi-strike ink ribbon 121b is set to 
2 pulses, while the horizontal movement x2 thereof is set to 
5 pulses. The RAM 103 stores the recording position of the 
ink ribbon 121. The aforementioned number of pulses are 
applied to the shift motor 118 and to ribbon feed motor 114. 

FIG. 9 is a flowchart of the printing program executed by 
the MPU 101 which is stored in the ROM 102 of the control 
portion 106. This program is started when the MPU 101 
receives a letter printing instruction from the keyboard 100. 

First, it is determined in step S1 using the signal input 
from the ribbon detection sensor 120 whether or not the ink 
ribbon 121 is a single strike ribbon. If the type of ribbon is 
a single strike or correctable ribbon which allows the same 
portion to be struck only once, 6 pulses and 10 pulses are 
respectively selected as the vertical displacement y1 and the 
horizontal movement x1 in step S2, in order to prevent the 
same position of the ink ribbon 121a from being used twice 
for printing. At the same time, a multi-ribbon flag in the 
RAM 103 is turned off. 

If the type of ink ribbon is determined to be a multi-strike 
ink ribbon 121b in step S1, 2 pulses and 5 pulses are 
respectively selected as the vertical displacementy2 and the 
horizontal movement x2 in step S3 so as to allow the same 
position of the multi-strike ink ribbon 121b to be used a 
plurality of times. This allows the multi-strike ink ribbon 
121b to be used effectively. At the same time, a multi-ribbon 
flag, indicating that the multi-strike ink ribbon 121b is 
mounted on the recording apparatus, is turned on. 

Next, it is determined in step S4 whether or not a printing 
instruction is input from the keyboard 100. If the input 
instruction is other than a printing instruction, the process 
goes to step S5 and the corresponding operation, such as the 
paper feed operation, will be conducted. 

If printing is instructed, the process goes to step S6 and 
the ink ribbon 121 is shifted up from the waiting position 
shown in FIG.3 by the shift motor 118 so that a subsequent 
recording position of the ink ribbon 121 can be located at a 
strike position on the basis of the recording position infor 
mation on the ink ribbon 121 stored in the RAM 103. This 
initial positioning process will be described in detail below 
with reference to FIG. 9(C). 

First, in step S21, the ink ribbon 121 is shifted up from the 
waiting state shown in FIG. 3 to a state shown in FIG. 4 in 
which the upper portion of the ink ribbon 121 can be used 
for recording. Next, it is determined in step S22 whether or 
not the multi-flag is on. If the multi-flag is on, i.e., if the 
multi-strike ink ribbon 121b is mounted, the process goes to 
step S23, and it is determined whether or not the ink ribbon 
position used for a subsequent recording is ribbon position 
CD or (8) shown in FIG. 7. If it is determined in step S7 that 
the ink ribbon position used for the subsequent recording is 
GD or (8), since the ink ribbon 121b must be conveyed by 
distance x2 in the direction of the x axis, as shown in FIG. 
7, the ribbon feed motor 114 is driven by x2 pulses in step 
S24 so as to take up the ink ribbon 121 by an amount x2. 

Next, in step S25, “1” is subtracted from the “ribbon 
position', and then it is determined in step S26 whether or 
not the result Y1 of the calculation made in strep S25 is 
larger than “6” so as to check whether or not the recording 
position of the multi-strike ink ribbon 121b shown in FIG. 
7 corresponds to any position from CD to (7). That is, since 
the multi-strike ink ribbon 121b has been shifted to the 
vertical position CD or (2) (corresponding to FIG. 4), the 
distance through which the ink ribbon 121b is further shifted 
up in the direction indicated by the arrow 'A' from the state 
shown in FIG. 4 to attain a desired position from CD to (7) 
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8 
is obtained. If Y1 is not larger than "6', the process goes to 
step S27 and the shift motor 118 is driven by Y1xy2 pulses 
so as to rotate the pinion gear 17 in the direction indicated 
by the arrow 'a' to thereby shift up the multi-strike ink 
ribbon 121b. 

If it is determined in step S26 that Y1 is larger than "6', 
since recording is conducted at a ribbon position which 
ranges from (8) to shown in FIG. 7, the process goes to 
step S28 and 14-"ribbon position' =Y2 is calculated. Next, 
in step S29, the shift motor 118 is driven by Y2xy2 pulses 
so as to shift up the mink ribbon 121b, as in the case of step 
S27. 

If it is determined in step S22 that the multi-flag is off, i.e., 
if the single ink ribbon 121a is used for recording, the 
process goes to step S30 and it is determined whether or not 
the ribbon recording position used for a subsequent record 
ing is CD or (4). If the subsequent recording is conducted at 
the recording position CD or (4), since the single ink ribbon 
12.1a must be conveyed by a distance x1 in the direction of 
the x axis, as shown in FIG. 6, the process goes to step S31 
and ribbon feed motor 114 is rotated by x1 pulses so as to 
take up the ink ribbon 121a by an amount x1. 

Next, in step S32, "1" is subtracted from "ribbon posi 
tion', and then it is determined in step S33 whether or not 
the result Y3 of the calculation is larger than "2" so as to 
check whether or not the recording position of the single 
strike ribbon 121a shown in FIG. 6 corresponds to any 
position from CD to (3). That is, since the single strike ribbon 
121a has been shifted to the vertical position CD or (6) 
(corresponding to FIG. 4), the distance through which the 
ink ribbon 121a is further shifted up in the direction indi 
cated by the arrow A' from the state shown in FIG. 4 to 
attain a desired position from CD to (3) is obtained. If Y1 is 
not larger than "2" the process goes to step S34 and the shift 
motor 118 is rotated by Y3x y1 pulses so as to rotate the 
pinion gear 17 in the direction indicated by the arrow 'a' in 
FIG. 4 and thereby shift up the ink ribbon 121a. 

If it is determined in step S33 that Y3 is larger than “2', 
since the subsequent recording position is the ribbon posi 
tion from (4) to (6) shown in FIG. 6, the process goes to step 
S35 and 6-"ribbon position'=Y4is calculated. Next, in step 
S36, the shift motor 118 is rotated by Y4x y1 pulses so as 
to shift up the ink ribbon 121a, as in the case of step S34. 

In the above-described embodiment, the ink ribbon 121 is 
located at an initial position after it has been shifted up to the 
position which ensures that the upper portion thereof is 
located at the recording position. However, the ink ribbon 
121 may be shifted up after it has been located at the waiting 
position. 

After the ink ribbon has been located at the initial posi 
tion, the process goes to step S7 and the wheel motor 117 is 
rotated on the basis of the letter code input from the 
keyboard 100 so as to select the character of the character 
wheel 123 corresponding to the letter code and locate it at a 
position where it is struck by the printing hammer 116. 
Thereafter, in step S8, the character 8a is struck by the 
printing hamer 116 for printing. 

Next, in step S9, “1” is added to the ribbon recording 
position (see FIGS. 6 and 7) stored in the RAM 103, and 
then it is determined in step S10 whether or not the result of 
the addition is (15). If the answer is yes, CD is stored in the 
RAM 103 as the recording position in step S13. If the answer 
is no, the process goes to step S11 and it is determined 
whether or not the recording position of the ribbon 121 is (7). 
If the recording position is not (7), the process goes to step 
S14. If the recording position is (7), the process goes to step 
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S12 and it is determined whether or not the multi-flag is on. 
This is because the recording position of the ribbon must be 
changed to CD when the single strike ribbon 121a has been 
mounted, as shown in FIG. 6, whereas it is not necessary to 
change the recording position in the case of the multi-strike 
ink ribbon 121b. If the single strike ribbon is mounted, CD 
is thus stored in the RAM 103 as the recording position of 
the ribbon. 

When the recording position of the ink ribbon 121 has 
been updated, the carriage motor 115 is driven so as to move 
the carriage 122 to a subsequent printing position in step 
S14. Next, it is determined in step S15 whether or not there 
is a subsequent printing instruction. If there is no subsequent 
printing instruction, the shift motor 118 is rotated so as to 
shift down the ink ribbon 121 to the waiting position shown 
in FIG. 3 in step S16. In contrast, if there is a subsequent 
printing instruction, positioning of the ink ribbon 121 is 
conducted for a subsequent printing in step S17, and then the 
process proceeds to step S7. 

FIG. 9(D) is a flowchart showing the process of position 
ing the ink ribbon 121 executed in step S17 in FIG. 9(B). 

First, it is determined in step S41 whether or not the 
multi-strike ink ribbon 121b is used. If the multi-strike ink 
ribbon 121b is used, it is determined in step S42 whether or 
not the subsequent recording position is GD or (8) shown in 
FIG. 7. If the answer is yes, the ribbon feed motor 114 is 
driven by x2 pulses so as to take up the ink ribbon 121b in 
step S43. If the subsequent recording position is not CD or 

shown in FIG.7, it is determined in step S44 whether or 
not the subsequent recording position is any position from 
(2) to (). If the answer is yes, the shift motor 118 is driven 
by y2 pulses in step S45 so as to rotate the pinion gear 17 
in the direction indicated by the arrow 'a' and thereby shift 
up the ink ribbon 121. If the subsequent recording position 
is not from (2) to G), the shift motor 118 is driven by y2 
pulses so as to rotate the pinion gear 17 in the direction 
indicated by the arrow 'b' and thereby shift down the ink 
ribbon 121. 

If it is determined in step S41 that the multi-strike ink 
ribbon 121b is not mounted, the process goes to step S47 and 
it is determined whether or not the recording position of the 
ink ribbonused for a subsequent recording is either CD or (4) 
(see FIG. 6). If the subsequent recording position is either CD 
or (4), the ribbon feed motor 114 is driven by x1 pulses so 
as to convey the ink ribbon 121a. If the subsequent record 
ing position is neither O nor (4), it is determined in step S49 
whether or not the subsequent recording position is either (2) 
or (3). If the answer is yes, the shift motor 118 is driven by 
y1 pulses in step S51 so as to rotate the pinion gear 17 in the 
direction indicated by the arrow 'a' and thereby shift up the 
ink ribbon 121a in the direction indicated by the arrow "A 
of FIG. 4. 

If it is determined in step S49 that the subsequent record 
ing position is neither (2) nor (3), the shift motor 118 is 
driven by y1 pulses in step S50so as to rotate the pinion gear 
17 in the direction indicated by the arrow 'b' and thereby 
shift down the ink ribbon 121a in the direction indicated by 
the arrow 'B' of FIG. 4. 

In the above-described embodiment, the displacement and 
movement of the single strike ribbon 121a or the correctable 
ribbon are respectively set to y1 and x1. Consequently, even 
when the ink ribbon is used in three stages in the vertical 
direction, the same position thereof is not used a second 
time. The displacement and movement of the multi-strike 
ink ribbon 121b are respectively set to y2 (=y1 / 3) and x2 
(=x1 / 2). This allows the multi-strike ink ribbon 121b to be 
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10 
used in seven stages in the vertical direction and in such a 
manner that the recording positions thereof are overlapped 
in both the vertical and horizontal directions. As a result, the 
efficient use of the ink sheet 121b is achieved. 

In the above-described embodiment, when printing is 
conducted, the displacement of the ink ribbon is changed in 
both the vertical and horizontal directions in accordance 
with the type of ink ribbon. However, the movement of the 
ink ribbon in the horizontal direction may be fixed. 

Furthermore, in the aforementioned embodiment, two 
types of ink ribbons are used. However, since the degree 
with which the recording positions of the multi-strike ink 
ribbons are overlapped differs depending on the type of ink 
ribbon, it may be arranged such that a larger number of 
displacements or movements can be attained during record 
ing. This is achieved by further detailing the data table for 
listing the displacements and movements. 

Furthermore, when correction is to be made, the vertical 
displacement and horizontal movement of a correction ink 
ribbon may be changed in accordance with the type of 
correction ink ribbon. 

Furthermore, in the above-described embodiment, a ham 
mer-type printer has been described. However, the present 
invention is not limited to this but it can also be applied to 
a heat-transfer printer for conducting heat transfer recording 
using a heat-transfer type ink ribbon, as shown in FIGS. 12 
and 13. 

In the aforementioned embodiment, an electronic type 
writer has been described. However, the present invention 
can also be applied to an image output terminal of informa 
tion processing apparatus, such as a computer, a coping 
machine combined with a reader or to a facsimile machine 
having transmission and reception functions. 
The above-described embodiment has the following 

advantages. 
(1) Since the vertical displacement by which the ink ribbon 

is shifted during recording is changed in accordance with 
the type of ink ribbon, the efficiency with which the ink 
ribbon is used can be enhanced. 

(2) Since the vertical displacement by which the ink ribbon 
is shifted and the horizontal movement by which the ink 
ribbon is conveyed during recording are changed in 
accordance with the type of ink ribbon, when the multi 
strike ink ribbon which permits the same position to be 
used a plurality of times is used, the efficiency with which 
the ink ribbon is used can be enhanced in both the vertical 
and horizontal direction. When the single strike ink ribbon 
which permits the same position thereof to be used once 
is used, the same position of the ink ribbon is never used 
twice for printing, and high quality recording can thus be 
attained. 
The individual components represented by the blocks 

shown in FIGS. 1 and 11 to 13 are well known in the 
recording art and their specific construction and operation is 
not critical to the invention or the best mode for carrying out 
the invention. Moreover, the operations illustrated in FIGS. 
9(A) to 9(D) can be easily programmed into well known 
central processing units or microprocessing units by persons 
of ordinary skill in the art and since such programing perse 
is not part of the invention, nor further description thereof is 
deemed necessary. 
As will be understood from the foregoing description, 

since the relative movement of the ink sheet with respect to 
the recording head can be changed during recording in 
accordance with the type of ink sheet, the efficiency with 
which the ink sheet is used can be improved. 
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What is claimed is: 
1. A recording apparatus for performing recording by 

transferring ink on an ink sheet onto a recording medium, 
comprising: 

discriminating means for discriminating the type of ink 
sheet performing a predetermined movement for 
recording in vertical and horizontal directions with 
respect to the longitudinal direction of the surface 
thereof; 

recording means for performing recording by transferring 
the ink on the ink sheet onto the recording medium; 

a shift motor coupled to an ink sheet supporting member, 
wherein activation of said shift motor moves the ink 
sheet supporting member vertically with respect to said 
recording means, thereby moving the ink sheet verti 
cally with respect to said recording means; 

an ink sheet feed motor, coupled to a taking up mecha 
nism taking up the ink sheet, wherein activation of said 
ink sheet feed motor causes the taking up mechanism to 
move the ink sheet horizontally with respect to said 
recording means; and 

programmed automatic control means for automatically 
controlling said shift motor to move the ink sheet 
vertically with respect to said recording means in 
accordance with selected data relating to the type of ink 
sheet discriminated by said discriminating means and 
for automatically controlling said ink sheet feed motor 
to move the ink sheet horizontally with respect to said 
recording means in accordance with selected data relat 
ing to the type of the ink sheet discriminated by said 
discriminating means. 

2. The recording apparatus according to claim 1, wherein 
said discriminating means mechanically detects the configu 
ration of a portion of a cassette for accommodating the ink 
sheet in accordance with the type of accommodated ink 
sheet. 

3. The recording apparatus according to claim 1, wherein 
said discriminating means optically detects the reflectance of 
cassettes for accommodating different ink sheets, wherein 
cassettes accommodating different ink sheets have different 
reflectances, and wherein said discriminating means dis 
criminates the type of ink sheet in accordance with the 
difference in reflectances of the different cassettes. 

4. The recording apparatus according to claim 1, wherein 
said discriminating means optically detects the reflectance of 
the rear surfaces of different types of ink sheets, wherein the 
rear surfaces of different types of ink sheets have different 
reflectances, and wherein said discriminating means dis 
criminates the type of ink sheet in accordance with the 
difference in reflectances of the rear surfaces of different 
types of ink sheets. 

5. The recording apparatus according to claim 1, wherein 
Said ink sheet comprises a single strike ribbon, a multi-strike 
ribbon or a correction ink ribbon. 

6. The recording apparatus according to claim 1, wherein 
said recording means comprises a printer for performing 
recording comprising a character wheel and a hammer, 
wherein said hamer is adapted to strike a character on said 
character wheel, thereby pressing the character against the 
ink sheet, and thereby transferring the ink on the ink sheet 
onto the recording medium. 

7. The recording apparatus according to claim 1, wherein 
the ink sheet is a heat-transfer ink ribbon, and wherein said 
recording means comprises a heat-transfer printer for per 
forming heat-transfer recording using the heat-transfer ink 
ribbon. 
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8. The recording apparatus according to claim 1, wherein 

said recording apparatus is an electronic typewriter. 
9. A recording apparatus for performing recording on a 

recording medium by striking an ink sheet with a character 
hammers comprising: 

discriminating means for discriminating the type of either 
a single strike ink sheet or a multi-strike ink sheet to be 
used for recording; 

recording means for performing recording by transferring 
the ink on the ink sheet onto the recording medium, 
said recording means comprising a recording head 
adapted to strike the character against the ink sheet to 
perform recording; 

a shift motor coupled to an ink sheet supporting member, 
wherein activation of said shift motor moves the ink 
sheet supporting member vertically with respect to said 
recording means, thereby moving the ink sheet verti 
cally with respect to said recording means; 

an ink sheet feed motor, coupled to a taking up mecha 
nism taking up the ink sheet, wherein activation of said 
ink sheet feed motor causes the taking up mechanism to 
move the ink sheet horizontally with respect to said 
recording means, and 

programmed automatic control means for automatically 
controlling said shift motor to move the ink sheet 
vertically with respect to said recording means in 
accordance with selected data relating to the type of ink 
sheet discriminated by said discriminating means and 
for automatically controlling said ink sheet feed motor 
to move the ink sheet horizontally with respect to said 
recording means in accordance with selected data relat 
ing to the type of the ink sheet discriminated by said 
discriminating means. 

10. The recording apparatus according to claim 9, further 
comprising displacing means for displacing the ink sheet in 
the vertical direction relative to said recording means, and 
wherein said controlling means controls said displacing 
means to change the vertical displacement in accordance 
with the selected data. - 

11. The recording apparatus according to claim 10, 
wherein said controlling means controls the distance the ink 
sheet is conveyed in a horizontal direction relative to said 
recording means in accordance with the selected data. 

12. The recording apparatus according to claim 9, wherein 
said discriminating means mechanically detects the configu 
ration of a portion of a cassette for accommodating the ink 
sheet in accordance with the type of accommodated ink 
sheet. 

13. The recording apparatus according to claim 9, wherein 
the ink sheet comprises a single strike ribbon, a multi-strike 
ribbon or a correction ink ribbon. 

14. The recording apparatus according to claim9, wherein 
said recording apparatus is an electronic typewriter. 

15. A recording method for performing recording by 
transferring ink on an ink sheet onto a recording medium, 
comprising the steps of: 

determining the type of ink sheet to be used for recording; 
performing recording by transferring the ink on the ink 

sheet onto the recording medium with recording means; 
moving the ink sheet vertically with respect to the record 

ing means with a shift motor and moving the ink sheet 
horizontally with respect to the recording means with 
an ink sheet feed motor; and 

automatically controlling the shift motor to move the ink 
sheet vertically with respect to the recording means in 
accordance with selected data relating to the type of ink 



5,490,733 
13 

sheet determined in said determining step and auto 
matically controlling the ink sheet feed motor to move 
the ink sheet horizontally with respect to the recording 
means in accordance with selected data relating to the 
type of ink sheet determined in said determining step. 

16. A recording apparatus for performing recording by 
transferring ink on an ink sheet onto a recording medium, 
comprising: 

discriminating means for discriminating the type of ink 
sheet performing a predetermined movement for 
recording in substantially parallel and normal direc 
tions with respect to the longitudinal direction of the 
surface thereof; 

recording means for performing recording by transferring 
the ink on the ink sheet onto the recording medium; 

a shift motor, coupled to an ink sheet supporting member, 
wherein activation of said shift motor moves the ink 
sheet supporting member normal with respect to said 
recording means, thereby moving the ink sheet, verti 
cally with respect to said recording means; 

an ink sheet feed motor, coupled to a taking up mecha 
nism taking up the ink sheet, wherein activation of said 
ink sheet feed motor causes the taking up mechanism to 
move the ink sheet horizontally with respect to said 
recording means; and 

programmed automatic control means for automatically 
controlling the shift motor to move the ink sheet normal 
with respect to the direction in which the ink sheet is 
conveyed along the recording surface thereof with 
respect to said recording means in accordance with 
selected data relating to the type of ink sheet discrimi 
nated by said discriminating means and for automati 
cally controlling said ink sheet feed motor to move the 
ink sheet in a direction substantially parallel to the 
direction in which the ink sheet is conveyed along the 
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recording surface thereof, with respect to said record 
ing means in accordance with selected data relating to 
the type of the ink sheet discriminated by said discrimi 
nating means. 

17. The recording apparatus according to claim 16, 
wherein said recording apparatus is an electronic typewriter. 

18. A recording method for performing recording by 
transferring an ink sheet in substantially parallel and normal 
directions with respect to the direction in which the ink sheet 
is conveyed and striking a recording sheet with a hammer, 
said recording method being capable of choosing the type of 
the ink sheet to be used between a single strike ink sheet and 
a multi-strike ink sheet and comprising the steps of: 

discriminating whether the ink sheet used for recording is 
the single strike ink sheet or the multi-strike ink sheet; 
and 

performing recording by automatically controlling the 
method so as to reduce, if the sheet discriminated is the 
multi-strike ink sheet, the movement of the multi-strike 
ink sheet being transferred in substantially parallel and 
normal directions with respect to the direction in which 
the ink sheet is conveyed in comparison with the single 
strike ink sheet by automatically controlling a shift 
motor to move the ink sheet substantially normal with 
respect to the direction in which the ink sheet is 
conveyed in accordance with selected data relating to 
the type of ink sheet determined in said discriminating 
step and by automatically controlling an ink sheet feed 
motor to move the ink sheet substantially parallel with 
respect to the direction in which the ink sheet is 
conveyed in accordance with selected data relating to 
the type of ink sheet determined in said discriminating 
step. 
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