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Description

[0001] The present invention relates to a label printing
apparatus for printing a string of character or symbol on
a tape to thereby create a label, and in particular, to a
label printing apparatus for creating a label to be wound/
affixed around an object.
[0002] Conventionally, there have been developed la-
bel printing apparatuses, in which a string of an arbitrary
character or symbol input from a key board was printed
on a long-size tape-like sealing paper (hereinafter called
"printing tape" or simply "tape"), and a printed part of the
tape was cut out to create a seal label.
[0003] In the conventional tape printing devices, it is
assumed that a created label should be affixed on a par-
ticular flat face of an object. Thus, it was uneasy to cre-
ate such a label as would make a round, to be wound,
about a bar-like (column-like) object, for example a me-
chanical pencil or a pencil.
[0004] That is, for creation of a label that should make
a round about an object such as a pencil, a length
around the object of affix had to be measured to deter-
mine a length of the label. Further, it was necessary for
accommodation within the determined length to deter-
mine the number of characters or symbols, as well as
the size of characters or symbols to be printed.
[0005] However, the measurement of a length around
a solid object was troublesome and complicated for the
user, and it was uneasy to create a label just in length.
[0006] Further, it was difficult to create an elaborate
label, such as a label having a character string of which
characters should be arrayed uniform in orientation,
when spirally wound to be affixed around an object.
[0007] US 5,562,353 discloses a printing apparatus
that determines a character size based on format data
selected based on the number lines of print data and
prints the print data on a tape to create a label. A control
section reads from a format storage section a plurality
of formats corresponding to a sensed label tape width
and the number of lines of print data sensed, and dis-
plays them on a display section. The user selects a suit-
able one from the plurality of formats displayed. The
control section causes a printing section to print the en-
tered data on the label tape according to the selected
format. A printing apparatus determines character size
for each of a plurality of lines of print data according to
the ratio between the longest line and the shortest line
of the print data and prints the print data on a tape such
that the lines of the print data have an equal length to
create a label.
[0008] It is an object of the present invention to pro-
vide a more flexible label printing apparatus.
[0009] According to the present invention, there is
provided a label printing apparatus for printing a string
of characters or symbols on a tape to create a label to
be wound to be affixed on an object, the label printing
apparatus comprising character input means for input-
ting a string of characters or symbols to be printed on

the tape, carrying means for carrying the tape, a printing
head for printing in a longitudinal direction of the tape
the string of characters or symbols input from the char-
acter input means, first information input means for in-
putting information on a configuration of the object, sec-
ond information input means for inputting particular size
information in accordance with the input configuration
of the object, calculation means for calculating a length
of the label to be wound around an outer circumference
of the object in accordance with the configuration infor-
mation input from the first information input means and
the particular size information input from the second in-
formation input means, and printing control means for
driving the carrying means and the printing head to print,
on the tape, the string of characters or symbols input
from the character input means with the length calculat-
ed by the calculation means.
[0010] According to the label printing apparatus, sim-
ply by inputting information on a configuration of an ob-
ject and particular size information in accordance with
the configuration, a string of characters or symbols can
be printed on a tape in accordance with a length of an
outer circumference of the object, and an adequate
length of label to be used by winding on the outer cir-
cumference of the object can be created with ease.
[0011] Further, it may preferably be constituted so that
a label created by the label printing apparatus is provid-
ed with an overlap allowance. Thereby, an end of the
label becomes hard to peel, when affixed to the object.
[0012] Further, the calculation means may preferably
be constituted with storage means for storing in advance
information on a plurality of kinds of configurations of
the object, and operational expressions for calculating
the length of the label to be wound on the outer circum-
ference of the object in dependence on the length infor-
mation according to the information on the configura-
tions. By use of the operational expressions stored in
the storage means, the length of the label to be wound
on the outer circumference of the object can be deter-
mined with ease.
[0013] Further, the printing control means may pref-
erably be constituted so as to evenly allot respective
characters or symbols input from the character input
means within a range of the length determined by the
calculation means, thereby allowing an attractive print-
ing to be achieved.
[0014] Further, the first information input means may
preferably be constituted with measurement means for
measuring the object to take in the particular size infor-
mation. Thereby, an input operation can be automatic.
[0015] Next, according to an embodiment of the
present invention, there is provided a label printing ap-
paratus for printing a string of characters or symbols on
a tape to create a label to be spirally wound to be affixed
at a predetermined winding pitch on a cylindrical object,
the label printing apparatus comprising character input
means for inputting a character or symbol to be printed
on the tape, carrying means for carrying the tape, a print-
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ing head for printing in a longitudinal direction of the tape
a string of characters or symbols input from the charac-
ter input means, detection means for detecting a width
of the tape, size input means for inputting a diameter of
the object, angle setting means for setting a winding an-
gle of the label relative to the object based on the width
of the tape detected by the detection means, the diam-
eter of the object input from the size input means, and
the predetermined winding pitch, calculation means for
calculating a character pitch of the characters or sym-
bols input from the character input means based on the
winding angle set by the angle setting means, and print-
ing control means responsive to the winding angle set
by the angle setting means, for rotating respective char-
acters or symbols of the character array input from the
character input means, and for setting up the character
pitch calculated by the calculation means, and driving
the carrying means and the printing head, to print on the
tape the string of characters or symbols input from the
character input means.
[0016] According to this label printing apparatus, a la-
bel can be printed for arrangement of a string of input
characters or symbols in an axial direction of the outer
circumference of the cylindrical object.
[0017] Since the position of the string of characters or
symbols to be arranged is in the axial direction of the
outer circumference of the object, the string of charac-
ters or symbols can be presented over a relatively long
distance, with a large character size, and in a state easy
to observe. Further, the label can be wound by rounds
about the object, and hardly peels.
[0018] In the label printing apparatus, the angle set-
ting means may preferably be constituted with storage
means for storing in advance data on winding angles of
the label corresponding to width of the tape, diameter of
the object, and the predetermined winding pitch. The da-
ta of the storage means can be used to facilitate a print-
ing process.
[0019] According to a further embodiment of the
present invention, there is provided a label printing ap-
paratus for printing a string of characters or symbols on
a tape made of a transparent material to . create a label
to be wound in layers on a cylindrical object having a
predetermined diameter, the label printing apparatus
comprising character input means for inputting a string
of characters or symbols to be printed on the tape, car-
rying means for carrying the tape, a printing head for
printing in a longitudinal direction of the tape the string
of characters or symbols input from the character input
means, conversion means for converting an order of the
string of characters or symbols input from the character
input means, character pitch setup means for setting up
a character pitch of the characters or symbols so that,
when the label is wound in layers on the object, the string
of characters or symbols having an order converted by
the conversion means is arrayed in the order when the
string of characters or symbols is input from the charac-
ter input means, and printing control means for driving

the carrying means and the printing head to print on the
tape the string of characters or symbols having the order
converted by the conversion means, in accordance with
the character pitch set up by the character pitch setup
means.
[0020] According to this label printing apparatus, an
easy crypt-message can be printed on the tape, for en-
joyment.
[0021] Additional advantages of the present invention
will be set forth in the description which follows, and in
part will be obvious from the description, or may be
learned by practice of the present invention.
[0022] The advantages of the present invention may
be realized and obtained by means of the instrumental-
ities and combinations particularly pointed out hereinaf-
ter.
[0023] The accompanying drawings, illustrate pres-
ently preferred embodiments of the present invention
and, together with the general description given above
and the detailed description of the preferred embodi-
ments given below, serve to explain the principles of the
present invention in which:

FIG. 1 is a plan view of a label printing apparatus;
FIG. 2 is a side view of the label printing apparatus;
FIG. 3 is a perspective view of an inside of a cas-
sette accommodation portion of the label printing
apparatus, and an appearance of a tape cassette
to be furnished to the cassette accommodation por-
tion;
FIG. 4 is a plan view of a state in which the tape
cassette is furnished to the cassette accommoda-
tion portion of the label printing apparatus;
FIG. 5 is a front view of a cutter mechanism;
FIGS. 6A and 6B are illustrations showing labels
created by cutting with a cutter, after a printing on
a tape by the label printing apparatus;
FIGS. 7A and 7B are illustrations showing states of
use in which the labels of FIGS. 6A and 6B are
wound and affixed on objects;
FIG. 8 is a block diagram of an electronic circuit of
the label printing apparatus;
FIG. 9 is a table listing, in correspondence, config-
urations of affix objects of labels and operational ex-
pressions of lengths of print regions on the tape, to
be stored in a ROM;
FIG. 10 is a set of explanatory illustrations of meas-
uring dimensions of objects to be input in accord-
ance with configurations of the objects for the labels
to be affixed thereon;
FIG. 11 is a flowchart showing a label creation proc-
ess;
FIG. 12 is first explanatory illustration of a setup
screen displayed on a display section in the label
creation process;
FIG. 13 is second explanatory illustration of a setup
screen displayed on a display section in the label
creation process;
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FIG. 14 is an illustration showing an exemplary print
on a label according to another embodiment of the
present invention;
FIG. 15 is an explanatory illustration of an exempla-
ry use of the label of FIG. 14;
FIG. 16 is a flowchart showing another label crea-
tion process;
FIG. 17 is an illustration showing a label spirally
wound and affixed on an object;
FIG. 18 is an explanatory illustration in which FIG.
17 is enlarged;
FIG. 19 is an explanatory illustration of a state in
which the label of FIG. 17 is extended;
FIG. 20 is a flowchart showing a creation process
of the label of FIG. 17;
FIG. 21 is an illustration showing an exemplary print
on a label according to another embodiment of the
present invention;
FIG. 22 is an explanatory illustration of an exempla-
ry use of the label of FIG. 21;
FIG. 23 is a character order conversion table be-
tween an input string of characters and an output
string of characters, to be stored in a ROM;
FIG. 24 is an explanatory illustration for conversion
of character orders between the input string of char-
acters and the output string of characters;
FIG. 25 is an explanatory diagram of character po-
sitions when the label of FIG. 21 is wound on an
object;
FIG. 26 is an explanatory illustration of character
pitches of a string of characters or symbols on the
label of FIG. 21;
FIG. 27 is a flowchart showing a creation process
of the label of FIG. 21;
FIG. 28 is a plan view of another label printing ap-
paratus; and
FIG. 29 is a circuit diagram of an electronic caliper.

[0024] There will be described embodiments of the
present invention with reference to the drawings.
[0025] FIG. 1 is a plan view of a label printing appa-
ratus, and FIG. 2, a side view. The label printing appa-
ratus 1 shown in FIGS. 1 and 2 has, on an upside of an
apparatus body 2, a key input device 3, a display device
4 and an open-close cover 5.
[0026] The key input device 3 has character keys for
inputting data of a string of characters or symbols to be
printed, a print key for instructing a print start, a cursor
key for operations to move a cursor on a display screen
of the display device 4, and other various necessary
control keys such as for an editing process of an input
character string, various setup processes and print
processes.
[0027] The display device 4 is a liquid crystal display
device, and displays input data as well as contents of
processes.
[0028] Underside the open-close cover 5 is formed a
cassette accommodation portion 6 in which a tape cas-

sette with a printing tape installed therein is accommo-
dated.
[0029] FIG. 3 shows, in perspective view, an inside of
the cassette accommodation portion 6 of the label print-
ing apparatus 1, and an appearance of the tape cassette
21 to be furnished to the cassette accommodation por-
tion 6, as it has installed therein the printing tape 31
(hereafter simply called "tape") and an ink ribbon 32.
[0030] FIG. 4 shows, in plan, a state in which the tape
cassette 21 is furnished to the cassette accommodation
portion 6 of the label printing apparatus 1.
[0031] In the cassette accommodation portion 6 of the
label printing apparatus 1 is provided a printer portion 7
which includes a tape printing mechanism for perform-
ing a printing process to the tape 31, a tape carrying
mechanism for carrying the tape 31 to be fed to the print-
ing mechanism, a tape cutting mechanism for cutting a
printed part of at an end of the tape 31, and the like.
[0032] Namely, in FIGS. 3 and 4, the cassette accom-
modation portion 6 has a platen roller 8, a thermal head
9, and an ink ribbon winding shaft 10 provided therein.
[0033] The platen roller 8 is driven by a drive mecha-
nism (not shown), when printing, to carry the tape 31.
[0034] The thermal head 9 has a plurality of heat gen-
erating elements 9a arranged in an array in correspond-
ence to a width direction of the tape 31, and the plurality
of heat generating elements 9a are selectively driven to
generate heat for the tape 31 to be printed in depend-
ence on print data.
[0035] The thermal head 9 is rotated about a support
shaft 9b by a head moving mechanism (not shown), hav-
ing an interlocked relationship with an open-close action
of the open-close cover 5, so that it is brought into pres-
sure contact on the platen roller 8, as the open-close
cover 5 is closed, such as when printing, and is spaced
off from the platen roller 8, as the open-close cover 5 is
opened, such as when replacing the tape cassette 21.
[0036] The ink ribbon winding shaft 10 winds up the
ink ribbon 32, as it is used for printing.
[0037] Further, the cassette accommodation portion
6 is provided with a tape sensor 11 for detecting a width
of the tape 31 installed in the tape cassette 21. The tape
sensor 11 is constituted with a plurality of micro switch-
es.
[0038] The tape cassette 21 has an identification part
27 corresponding to the width of the tape 31 installed
therein, which causes the plurality of micro switches to
be on-off operated in a diversity of combinations. With
information output from the plurality of micro switches,
a detection is effected of a width size of the tape 31 in-
stalled in the tape cassette 21.
[0039] Further, as shown in FIGS. 3 and 4, the tape
cassette 21 to be furnished in the label printing appara-
tus 1 has, inside a cassette case 22, a tape hold reel 23
on which the tape 31 is wound, a ribbon supply reel 24
on which the ink ribbon 32 is wound before use, and a
ribbon take-up reel 25 for winding the ink ribbon 32, as
it is used.
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[0040] At a side of the tape cassette 21, the cassette
case 22 is cut in part to form a recess 26. At the part of
recess 26, the tape 31 and the ink ribbon 32 are pulled
out from inside the cassette case 22 and exposed.
[0041] As the tape 31, a plurality of kinds different in
width are available for the label printing apparatus 1, and
as the tape cassette 21 there are provided a plurality of
kinds for installation of tapes 31 different in width.
[0042] Incidentally, the tape 31 to be installed in the
tape cassette 21 comprises a tape body having a print
side for a printing to be effected thereon, an adhesive
agent coated on a reverse side to the print side of the
tape body, and a base paper (exfoliation sheet) exfolia-
tively adhering to the reverse side of the tape body coat-
ed with the adhesive agent. Further, the ink ribbon 32
has an identical width to the tape 31, and its ribbon tape
is coated with black ink.
[0043] Further, in FIGS. 3 and 4, designated by 27 is
the tape identification part, which is shaped in a form
corresponding to a kind of printing tape 31 installed in-
side, for on-off operations of plural switches of the tape
sensor 11 to be effected by presence or absence of a
cut-out 28. Assuming three switches to constitute the
tape sensor 11, they can give 3-bit information for iden-
tification of 8 kinds of tapes in dependence on whether
or not a respective switch of the tape identification part
27 is provided with the cut-out 28.
[0044] In FIG. 4, designated by 29 are guide members
for guiding travels of the tape 31 and the ink ribbon 32
in the cassette case 22.
[0045] As shown in FIG. 4, when the tape cassette 21
is furnished in the tape cassette accommodation portion
6 of the label printing apparatus 1, the thermal head 9
is inserted to be disposed in the recess 26 of the tape
cassette 21, and the ink ribbon winding shaft 10 is fitted
in a reel hole of the ribbon take-up reel 25. At the recess
26 of the tape cassette 21 there are exposed the tape
31 and the ink ribbon 32 in an overlapping manner, as
they are pulled out from the cassette case 22, to be in-
terposed between the thermal head 9 and the platen roll-
er 8.
[0046] The thermal head 9 is responsive to input print
information from the key input device 3, for generating
heat to thermally transfer ink of the ink ribbon 32 to the
tape 31. As the thermal head 9 prints one line of char-
acters or symbols, the platen roller 8 is driven to rotate
so that the tape 31 and the ink ribbon 32 are fed to be
carried by a predetermined distance from the tape cas-
sette 21. The above printing action is repeated to effect
a printing of a whole input character string. As used for
the thermal transfer, the ink ribbon 32 is wound on the
ribbon take-up reel 25 which is driven for rotation by the
ribbon winding shaft 10.
[0047] As the printing is complete, the tape 31 is dis-
charged by the platen roller 8, through a tape discharge
outlet 12, outside the apparatus. Near the tape dis-
charge outlet 12 is provided a cutter 13, by which a print-
ed part at the end of the tape 31 is cut.

[0048] FIG. 5 shows a mechanism of the cutter 13.
Designated by 14 is a stationary blade provided by fixing
to a body frame 2a of the apparatus, 15 is a mobile blade
rotatable about a shaft 16 relative to the stationary blade
14, and 17 is a rotary plate to be driven for rotation by
a DC motor (not shown). The rotary plate 17 is provided
with a pin 18, which is engaged with an elongate hole
15b of an arm 15a integrally provided to the mobile blade
15. As the rotary plate 17 rotates by one revolution from
an initial position (shown in FIG. 5) in an arrow direction
A, the mobile blade 15 moves relative to the stationary
blade 14, cutting the tape 31 before opening apart from
the stationary blade 14 to return to the initial position.
[0049] Incidentally, the thermal head 9 has 192 heat
generating elements 9a arrayed on a line at a pitch of 8
dots/mm. Therefore, the thermal head 9 allows for a
one-line printing to be effected with a 24-mm width at
the maximum, whereas a tape carrying is set up for the
printing tape 31 to have, in its width direction, a dot print
formed thereon with a solution of 8 dots/mm, and in a
longitudinal direction of the printing tape 31 also, a print-
ing executed with an identical solution.
[0050] FIGS. 6A and 6B are illustrations respectively
showing labels created by cutting with the cutter 13, af-
ter a printing on the tape 31 by the label printing appa-
ratus 1, and FIGS. 7A and 7B, illustrations showing
states of use in which those labels are wound and af-
fixed on objects.
[0051] FIG. 6A illustrates a label 33a created by cut-
ting the tape 31, with a length as a sum of a print region
34a having a length La corresponding to one round
along an outer circumference of a stem of a pencil and
an overlap allowance region 34b having a length Lb.
[0052] FIG. 7A illustrates the label 33a, as it is wound
on a pencil 35 of a hexagonal form.
[0053] The label 33a has characters of "John SMITH"
printed with character sizes suitable in the print region
34a. The label 33a is wound on the pencil 35, with the
print region 34a overlapped at a right end part thereof
on the overlap allowance region 34b.
[0054] The overlap allowance region 34b is not al-
ways needed, as its provision is for the label end to be
hard to peel.
[0055] FIG. 6B illustrates a label 33c created by cut-
ting the tape 31, with a length as a sum of a print region
34c having a length Lc corresponding to a length of an
outer circumference at a stem of a mechanical pencil 36
and an overlap allowance region 34d having a length Ld.
[0056] FIG. 7B illustrates the label 33c wound on the
mechanical pencil 36 of a circular cylinder.
[0057] The label 33c has characters of "TEL
245-3716, John SMITH" printed in two lines, with char-
acter sizes suitable in the print region 34d.
[0058] Next, FIG. 8 shows, in block diagram, an elec-
tronic circuit of the label printing apparatus 1.
[0059] The printing apparatus 1 comprises a control-
ler 40, the key input device 3, a ROM 41, a RAM 42, a
character generator 43 for display, a character genera-
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tor 44 for printing, the display device 4, and a printer
device 7.
[0060] The controller 40 is constituted with a CPU
(central processing unit) connected to the key input de-
vice 3, the ROM 41, the RAM 42, the character gener-
ator 43 for display, the character generator 44 for print-
ing, the display device 4, a head driver 45 for driving the
thermal head 9, a motor driver 46 for driving a step motor
47 as a drive for the platen roller 8 and the ink ribbon
winding shaft 10, a motor driver 48 for driving a DC mo-
tor 49 as a drive for the cutter 13, and the tape sensor 11.
[0061] The controller 40 responds to a control signal
input from the key input device 3, for executing pro-
grams stored in the ROM 41.
[0062] The ROM 41 has stored therein, in advance,
programs of various processes to be executed by the
controller 40, including a label creation process and a
printing process, data on a print format such as a
number of lines of characters or symbols printable in ac-
cordance with a tape width, a size of characters or sym-
bols, a printing interval, and a line interval, as well as
various data necessary for creation of labels according
to the present invention.
[0063] The RAM 42 is employed as a work area for
process programs to be executed by the controller 40.
Further, the RAM 42 has storage regions secured there-
in for various data. Namely, designated by 42a is an in-
put buffer for storing data on a respective character code
of data on a string of characters or symbols to be printed,
as they are input in response to operations of character/
symbol input keys at the key input device 3, 42b is a
display buffer for storing bit map data corresponding to
a string of characters or symbols to be displayed on the
display device 4, 42c is a print buffer for storing bit map
data (print data) corresponding to data on a string of
characters or symbols to be printed at the printer device
7, and 42d is a register group for temporary storage of
data to be set for the printing as well as of various re-
quired data when processing the printing.
[0064] The character generator 43 for display has
stored therein pattern data of characters or symbols to
be displayed on the display device 4.
[0065] The character generator 44 for printing has
stored therein pattern data of characters or symbols of
a plurality of sizes to be printed at the printer device 7.
[0066] The printer device 7 comprises the thermal
head 9, the step motor 47, the thermal head driver 45,
the DC motor 49, the motor driver 48, the platen roller
8, the ink ribbon winding shaft 10, the tape sensor 11,
etc., and is adapted for a thermal transfer system to
thereby print characters or symbols in a longitudinal di-
rection of the tape 20.
[0067] FIG. 9 shows a table of operational expres-
sions for calculating lengths of print regions of tapes in
accordance with configurations of label-affix objects
(which are lengths of outer circumferences of the ob-
jects and also lengths of labels to be wound around the
objects), as data to be stored in the ROM 41 for use in

creation of labels according to the present invention.
Configuration Nos. 1, 2, 3, 4 and 5 of the objects corre-
spond to winding parts of the objects for the labels to be
wound to be affixed thereon, as a regular triangle, a
square, a regular hexagon, a circle, and an oblate form
in cross section, respectively.
[0068] The label printing apparatus according to the
present invention is operative simply by measuring and
inputting a size in part associated with a configuration
of an object, for automatically calculating a total length
of an outer circumference at a winding part of the object
to set up a length of a label, without the need of meas-
uring the total length of the outer circumference at the
winding part of the object to set up a length of a label.
[0069] FIG. 10 describes, in a corresponding manner,
measuring dimensions of objects to be input by the user
in accordance with configurations of the objects for the
labels to be affixed thereon. As illustrated by the Figure,
if the object is a regular triangle in cross-sectional con-
figuration at the label winding part, a height dimension
H1 of the regular triangle is what is to be measured, and
this is input. It is a length H2 of a lateral in the case of a
regular quadrangle, a distance H3 of parallel two laterals
in the case of a regular hexagon, a diameter H4 in the
case of a circle, and a width H5 and a thickness H6 in
the case of an oblate form. FIG. 10 only shows examples
of measuring dimensions of objects. The measuring di-
mensions can be freely changed. For example, if the ob-
ject is a regular triangle, it is possible to measure a
length of each side.
[0070] When the configuration of an object (FIG. 9) is
defined, the size of a specified measuring dimension
shown in FIG. 10 can be input, allowing for an opera-
tional expression in the table of FIG. 9 to be based on
to determine a length Z of print region of the label (the
length of an outer circumference of the object, the length
of the label).
[0071] Next, on the basis of a flowchart in FIG. 11,
there will be described a creation process of a label to
be wound by one round on an outer circumference of
such an object as shown in FIGS. 6A and 6B, having a
wound part on the outer circumference of the object, as
a print region in which an input character string is print-
ed.
[0072] A winding label creation key of the key input
device 3 is now operated, having its label creation mode
set up, causing a label creation process of FIG. 11 to
start.
[0073] First, a preset initial process (step S1) is fol-
lowed by a screen displayed on the display section (step
S2), for selecting a configuration of an object for a wind-
ing label to be wound thereon. FIG. 12 illustrates the
selection screen. In FIG. 12, there are displayed char-
acters representing configurations of object, together
with numbers. The user moves a cursor K1 by a key
operation, getting a match with a configuration presen-
tation of a desired object, and operates an execution key
to thereby select a configuration for the object. When a
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configuration of object is selected (step S3), the select-
ed data is stored in the register 42d of the RAM 42 (step
S4).
[0074] In order to define a length of an outer circum-
ference of an object of the selected configuration, the
display device 4 displays thereon a screen, together
with an icon, requesting an input of a particular dimen-
sion relating to the configuration of the object (step S5).
FIG. 13 illustrates the screen. As a hexagon is selected
to be the configuration of the object, there is displayed
a screen requesting a dimension H3 between its parallel
two laterals. The user employs numeric keys of the key
input device 3 to input, at a location of a cursor desig-
nated by K2, a size of the specified dimension, as it is
measured from the object. The specified dimension to
be measured differs in dependence on a configuration
selected at the step S4. The details are as described in
explanation of FIG. 10.
[0075] When measurement data is input (step S6),
the data is stored in the register 42d of the RAM 42 (step
S7).
[0076] Next, the display device 4 displays thereon a
setup screen for an overlap allowance (step S8). If here
is made a setup for the overlap allowance, there is set
a flag F to be provided in the register 42d of the RAM
42 (steps S9 and S10), but unless the setup is made,
the flag F is reset (steps S9 and S11).
[0077] Then, the display device 4 displays thereon a
screen requesting an input of data to be printed on a
label (step S12), and if a string of characters or symbols
to be printed is input (step S13), its input data are stored
in the input buffer 42a (step S14).
[0078] Like this, inputs of necessary matters are now
finished, waiting for an instruction of print to be given by
operation of a print key in the key input device 3 (step
S15).
[0079] When the instruction of print is given by oper-
ation of the print key, the data set up on a configuration
of an object at the step S4 is based on to read in corre-
spondence to the configuration an operational expres-
sion shown in the table of FIG. 9 and stored in the ROM
41, and to substitute in the operational expression nu-
meral data set up at the step S7 to have, in respect of
a tape (label) to be wound on an outer circumference of
the object, its length (as a length of the outer circumfer-
ence of the object, and also a length of a print region) Z
calculated (step S16). In the example of FIG. 6A, the
length La of the print region 34a is π3H4, as it is given
from the operational expression, and in FIG. 6B, the
length Le of the print region 34c is H3/ as from the
operational expression. The determined length Z is
stored in the register 42d of the RAM 42, assuming a
print line number (the number of print dots in a longitu-
dinal direction of the tape) to be N.
[0080] Then, in accordance with the determined
length Z, a width of the tape 31 to be detected by the
tape sensor 11, and the number of characters or sym-
bols of the input character string, there is made a refer-

3

ence to the above-described format data in the ROM 41,
to have formats such as of a character size, a character
spacing and a line spacing determined to be suitable for
the determined length Z and set in the register 42d of
the RAM 42 (step S17). In this case, the character spac-
ing is adjusted for respective characters of the string of
characters or symbols to be evenly allotted to the length
determined at the step S16. In other words, from the
length Z determined at the step S16, a sum of character
lengths of respective character parts of the string of
characters or symbols (width size of character 3

number of characters) is subtracted to determine a
length of spacing, which is divided by the number of
character intervals of the string of characters or symbols
to determine the character spacing. By setting this char-
acter spacing between characters, the respective char-
acters of the string of characters or symbols are evenly
allotted in the determined length Z. Incidentally, in a
case adequate margins are provided at front and rear
ends of the string of characters or symbols, from the
length Z determined at the step S16, the sum of print
lengths of respective character parts of the string of
characters or symbols and lengths of the two margins
are subtracted to determine a length of spacing, which
is divided by the number of character intervals of the
string of characters or symbols to determine the char-
acter spacing.
[0081] After the setting of format, with respect to char-
acters of the input character string, their pattern data
corresponding to a set character size are read from the
character generator 44 for printing, and developed on
the print buffer 42c, providing a set character spacing
(step S18).
[0082] For the printing process, a decision is made of
the setting of an overlap allowance at the step S9 (step
S19).
[0083] The process is different, by presence or ab-
sence of an overlap allowance setting.
[0084] For a structure of the label printing apparatus
which has as shown in FIG. 4 a distance between the
cutter 13 and the thermal head 9, the label printing ap-
paratus is adapted to carry the tape 31 merely down-
stream, and unable to return upstream, and the printed
tape 31 has at its end, in correspondence between the
cutter 13 and the thermal head 9, a part left as an un-
printable blank portion. The labels 33a and 33c of FIGS.
6A and 6B are provided with overlap allowances 33b
and 33d at their ends, for which overlap allowances the
blank portion is made use of, as it develops at the tape
end.
[0085] Therefore, if the setting of overlap allowance
is absent, then a start of a printing is followed by an in-
terruption of the printing for a process to cut the blank
portion at the tape end, whereas such a process is not
provided when an overlap allowance is set.
[0086] There will be described a printing process.
When the flag F is set or an overlap allowance setting
is made, pattern data of an input character string as de-
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veloped on the print buffer 42d are read by line after line
to be transferred to the thermal head 9, where they are
printed on the tape 31 by driving the heat generating
elements 9a. With one line printing, the step motor 47
is driven by one step, rotating the platen roller 8, carrying
the tape 31 by a width of one line (step S20). A print line
number is counted by a counter provided at the register
42d of the RAM 42. In this case, the print line number
corresponds to a drive step number of the step motor
47 driving the platen roller 8 which carries the tape 31,
and the drive step umber of the step motor 47 is counted
to thereby control the print line number and a feed of the
tape 31.
[0087] A count value of printed print lines is compared
with the print line number N initially set in correspond-
ence to the length Z of print region, and unless the count
value has reached N (step S21), the printing is sequen-
tially repeated for a subsequent one line (step S20).
When the print is over for all print lines, the tape 31 is
discharged, and the cutter 13 is operated to cut the tape
31 (steps S21, S22 and S23). The discharge feed of the
tape 31 after print is a fraction corresponding to a dis-
tance between the cutter 13 and the thermal head 9,
and more specifically, it is a fraction additionally includ-
ing a more or less blank to be set at a rear end of the
string of characters or symbols. The discharge feed of
the tape 31 is controlled by counting the step number of
the step motor 47 driving the platen roller 8. When the
tape 31 is carried to a position of the cutter 13, the driving
of the step motor 47 is stopped, and the DC motor 49 is
driven to execute a cutting process. The above opera-
tion is similarly performed in the cutting processes de-
scribed later.
[0088] A label is thereby created, which has a length
of print region corresponding to the length of an outer
circumference of such an object as shown in FIGS. 6A
and 6B and is provided with an overlap allowance.
[0089] If the flag F is reset or the overlap allowance
setting is absent, a blank part at the leading end of the
tape 31 is cut to be removed just after the start of print-
ing.
[0090] Pattern data of an input character string as de-
veloped on the print buffer 42c are read by line after line
to be transferred to the thermal head 9, where they are
printed on the tape 31 by driving the heat generating
elements 9a. The step motor 47 is driven by one step,
rotating the platen roller 8, carrying the tape 31 by a
width of one line (step S24). A leading part of a printed
character string advances up to front of the cutter 13,
and with a decision that it has reached an interrupt po-
sition, the driving of the thermal head 9 and the platen
roller 9 is stopped to interrupt the printing, and the DC
motor 49 is driven for operating the cutter 13 to cut a
leading end part of the tape 31 (steps S25 and S26).
Thereafter, the printing restarts, and is performed up to
a final print line of print data (steps S27 and S28). Upon
a completion of the printing, the tape 31 is discharged,
driving the DC motor 49, thereby operating the cutter 13

to cut the tape 31 (steps S28, S22 and S23).
[0091] A label is thereby created, without overlap al-
lowance.
[0092] As described hitherto, according to the embod-
iment, there is be provided a label printing apparatus
adapted, by inputting a configuration of an object of
winding/affix and a numeral value on a configuration-
depending characteristic defining the configuration, to
automatically determine a length of a label, and print
characters or symbols, having them adequately ar-
ranged within the length. The label has a preferable
length to be wound/affixed around the object.
[0093] Next, there will be described another embodi-
ment of the present invention. In the previous embodi-
ment, characters or symbols are printed in a part to be
wound/affixed on an object. In the present embodiment,
however, no characters or symbols are printed in a part
to be wound/affixed, but characters or symbols are print-
ed in a region connected to the part to be wound/affixed.
A resultant label is preferable for affix such as to a dis-
tribution code, for example.
[0094] FIG. 14 is an illustration showing an exemplary
print on a label according to the other embodiment. FIG.
15 is an explanatory illustration of an exemplary use of
the label of FIG. 14.
[0095] As shown in FIG. 14, a winding region 38a of
a length Za is provided at a central part of a label 33d,
and print regions 38b and 38c of an identical length are
provided at both sides thereof. FIG. 15 illustrates an ex-
emplary use of the label 33d, in which the winding region
38a is wound and affixed on a distribution cable 37 of a
video apparatus, and the print regions 38b and 38c at
its both sides are overlapped on and affixed to each oth-
er.
[0096] FIG. 16 is a flowchart of a print process for the
label of FIG. 14.
[0097] Like the steps S2 to S27 and S12 to S14 for
label creation process of FIG. 11, a selection of a con-
figuration of an affix object, an input of a numeral value
associated with the configuration, and an input of a
string of characters or symbols to be printed are per-
formed, and a print key is operated, then on the bases
of the set configuration of the object and the numeral
associated with the configuration there is determined
the length Za of the winding region 38a by using a cor-
responding operational expression of FIG. 9 (step T1).
A format is set up such as for a character size and a
character spacing of the input character string to be
printed on the print regions 38b and 38c (step T2). The
character size is automatically determined, by a detec-
tion of a width of a furnished tape, to an optimum char-
acter size suitable in the tape width. Further, the char-
acter spacing also is automatically set to an adequate
value, unless particularly specified.
[0098] Pattern data of a set size corresponding to the
input character string stored in the input buffer 42a are
read from the character generator 44 and developed on
the print buffer 42c (step T3).
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[0099] Then, with the developed pattern data trans-
ferred one line after one line to the thermal head 9, the
thermal head 9 is driven, concurrently carrying the tape,
printing an input character string of "VIDEO" on the print
region 38b (step T4). After the printing to the print region
38b, the tape 31 is carried by a fraction corresponding
to the calculated length Za of the winding region 38a.
As the tape feed per one step of the step motor 47 driv-
ing the platen roller 8 is preset, a decision is made of a
tape feed of the length Za by counting a drive step
number of the step motor 47 (step T5).
[0100] After the step T5 whose process secures the
winding region 38a, there is performed a printing on the
print region 38c (step T6). To the print region 38c, the
same character string as the print region 38b is printed.
Incidentally, they may have different character string
printed thereon. In this case, for each of them, a corre-
sponding different character string is to be keyed in.
[0101] When the printing of the print region 38c is
over, the tape 31 is discharged outside the apparatus
(step T7), and the tape 31 is cut (step S8) before the end.
[0102] The created label 33d has a base sheet on a
reverse side of its tape body, which is exfoliated for ex-
posure of an adhesive agent, and as shown in FIG. 15,
the winding region 38a is wound and affixed on the cable
37 of the video apparatus, and the print regions 38b and
38c are brought into abutment at their reverse sides and
overlapped on each other.
[0103] In the embodiment of FIGS. 7A and 7B, a print
region of a label is set in correspondence to a part to be
wound on an outer circumference of an object. In such
a label, in a case the object is of a small configuration
and the length of its outer circumference is short either,
the print region also has a small size so that the size of
a printable character also has to be small, and further
as it is affixed along an outside configuration of the ob-
ject, a string of characters or symbols may be difficult to
observe if the outside configuration is a curved surface.
[0104] However, in the present embodiment, as the
part to be wound on an outer circumference of an object
functions as a region to be affixed and print regions are
set to be other than the winding part, the print regions
can be relatively large in comparison with the winding
region irrespective of the size of an object, and further
as the print regions allowed to be flat irrespective of an
outer circumferential configuration of the object, a print-
ed character string is easy to observe. The print regions
project off in a surrounding space, and in some case,
the projecting label parts may constitute an obstacle in
comparison with a label according to the embodiment
of FIGS. 7A and 7B.
[0105] Therefore, in accordance with the use, a label
of FIGS. 7A and 7B or of FIG. 15 is to be selectively
applied.
[0106] Next, FIG. 17 illustrates a label 33f spirally
wound and affixed on an object (a ball point pencil 39
with a big stem).
[0107] As shown in FIG. 18, letting D be a diameter

of the object 39 of a circular cylindrical configuration, a
tape 31 of a width Wa of which a wounding pitch is Pa
is used, and the tape 31 (label 33f) has a winding angle
θ relative to an axial direction of the object 39.
[0108] In the case of a label of FIGS. 7A and 7B or
FIG. 15, it is wound by a round along an outer circum-
ference of an object, and the winding angle θ is 90°. In
the case of a spiral winding, however, 0 becomes a
smaller angle than 90°.
[0109] Further, as shown in FIG. 1, in this example,
the tape 31 is helically wound on the object at a prede-
termined winding pitch so that, between winding cycles,
neighboring tapes will not overlap on each other.
[0110] In the case of a label to be spirally wound on
an object under such a condition, the winding angle θ is
made as a variable angle in dependence on the diame-
ter D of the object, the width Wa of the tape, and a wind-
ing pitch. Stated another way, the angle θ is determined
in dependence on the diameter D of the object, the width
Wa of the tape, and the winding pitch.
[0111] Further, as shown in FIG. 18, a string of char-
acters or symbols printed on the tape 31 looks standing
upright in a wound state on the object 39, and therefore,
as shown in FIG. 19 in which the tape 31 is extended,
characters or symbols have to be clockwise rotated at
θ to be printed on the tape 31. Further, for arrangement
of characters or symbols of the string of characters or
symbols to be aligned in an axial direction of the object
39, letting S be a half circumferential length of the label
31 wound on the object 39, the characters or symbols
of the string of characters or symbols need to be arrayed
at a character pitch of 2S.
[0112] FIG. 20 shows, in flowchart, a creation process
of a label 33f to be wound an object 39 such as of FIG.
17.
[0113] For this process, the ROM 41 has necessary
data stored therein.
[0114] Namely, as described, in the case of a label to
be spirally wound on an object, its winding angle θ de-
pends on a width of the tape, a diameter of the object of
a circular cylindrical form, and a winding pitch. The tape
31 to be used in the label printing apparatus 1 has a
preset width, which width can be discriminated by the
tape sensor 11. Therefore, values of the winding angle
θ depending on the width of the tape, the diameter of
the object, and the winding pitch are listed in corre-
spondence to widths of tapes and diameters of objects,
and stored in advance as a table in the ROM 41. If the
winding pitch is set as shown in FIG. 18, the ROM 41
stores the winding angle θ merely depending on the
width of the tape and the diameter of the object.
[0115] Incidentally, if the winding pitch is set shorter
that that shown in FIG. 18, neighboring tapes overlap
on each other since the tape width exposing to the sur-
face of the object becomes shorter. In this case, the
characters or symbols must be printed so as not to be
printed on the overlapped region. If the boundary of the
overlapped region is indicated in the tape by a line, it is
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easy to spirally wound the label on the object. In the ex-
ample of FIG. 18, there is no overlapped region. It is to
be noted that the data of winding angle θ stored in the
ROM 41 cannot be used for the case in which the tape
is not wound with a constant pitch.
[0116] There will be described a creation process of
a label to be spirally wound on the object with reference
to FIG. 20.
[0117] A predetermined key for setting a creation
mode of a spiral winding label is operated, whereby the
program of FIG. 20 starts.
[0118] First, the user makes an input process of a di-
ameter D (step U1). At this time, it is possible to input
the winding pitch. For example, plural predetermined
pitches are displayed on the display device 4 and the
user selects one of them by using the key input device
3. Then, the user makes an input process of a string of
characters or symbols (step U2).
[0119] Then, the controller 40 discriminates a width
W of a furnished tape 31 on the basis of an output from
the tape sensor 11 (step U3).
[0120] And, in dependence on the diameter D, the
width W of the tape 31, and the winding pitch, the table
in the ROM 41 is referenced to thereby determine a
winding angle θ. A data on the determined angle θ is
stored in the register 42d of the RAM 42 (step U4). In
the case of FIG. 18, since the winding pitch is predeter-
mined, the table in the ROM 41 which stores the winding
angle θ corresponding to the diameter D and the width
W of the tape 31 is referenced to.
[0121] Next, a character pitch of the string of charac-
ters or symbols is determined (step U5). Letting S be a
half circumferential length of the label 31 wound on the
object 39, the character pitch is represented by a wind-
ing length 2S for one round. And, 2S is determined by
(π3D/2)/cos (90° - θ). A data on the determined char-
acter pitch is stored in the register 42d of the RAM 42.
[0122] Then, a pattern data corresponding to a first
character of the input character string is read from the
character generator 44 for printing, and developed on a
work region of the RAM 42. And, for respective dots con-
stituting the pattern data in developed state, an angle of
360° - θ is rotation-processed in a counter-clockwise di-
rection and developed on the print buffer 42c (step U6).
Likewise, pattern data of the next character is read from
the character generator 44 for printing and developed
on a work region of the RAM 42, and for respective dots
constituting the pattern, an angle of 360° - θ is rotation-
processed in a counter-clockwise direction and devel-
oped on the print buffer 42c. At this time, a character
pitch of 2S is set relative to the character antecedent by
one character (step U7). This development process is
repeated to a final character of the string of characters
or symbols. (steps U7 and U8).
[0123] Then, an instruction for print start is waited for,
and with the instruction of print given, developed pattern
data are transferred to the thermal head 9, where they
are printed, and finally, the DC motor 49 is driven for

operating the cutter 13 to cut the tape 31 (steps U9, U10
and U11).
[0124] A label created like this is adapted to present
a string of characters or symbols printed to be arrayed,
on an outer circumference of an object, in an axial di-
rection thereof. As the position for the string of charac-
ters or symbols to be arrayed is in the axial direction on
the outer circumference of the object, the string of char-
acters or symbols is allowed to be presented over a rel-
atively long distance, with a large character size and in
a state easy to observe. Further, as the label can be
wound by rounds on the object, it hardly peels from the
object.
[0125] Next, there will be described an example in
which a tape has its tape body made of a transparent
resin material, and a label created by using the tape is
wound in layers on a particular object, so that a string
of characters or symbols printed on the tape and unclear
in meaning can be recognized as a meaningful sen-
tence.
[0126] FIG. 21 illustrates a label 33g which is created
from a transparent tape and has printed thereon a string
of characters or symbols "T FOO6 G" unclear in mean-
ing, a so-called crypt-sentence. Further, at a right end
of the label 33g, there is printed a numeric length value,
X mm (where, X is a concrete numeric value).
[0127] FIG. 22 illustrates a case in which the label 33g
is wound up on a grip 50 of an umbrella. The umbrella's
grip 50 has a diameter of an X mm length, and the label
33g is wound on the grip 50, overlapping a plurality of
times, whereby a meaningful character string "GO TO
6F" can be observed.
[0128] Next, there will be described a creation proce-
dure of the label.
[0129] The print output on the label 33g of FIG. 21 has
a corresponding input character string, which is "GO TO
6F" like the string of characters or symbols observed in
FIG. 22.
[0130] When the user has input a desired meaningful
sentence by using character input keys in the key input
device 3, constituent characters of the input sentence
are changed in order, and distances between the char-
acters or symbols are determined based on a predeter-
mined procedure for a printing on a tape. Further, the
dimension value X mm is a diameter value of a core on
which the crypt-sentence is to be wound when the en-
crypted sentence is decrypted by another party, and it
may not be printed if the other party already knows it or
can know it.
[0131] To have character orders of an input character
string changed when outputting, a table of FIG. 23
stored in the ROM 41 is referenced to. The table of FIG.
23 has stored therein character orders of an input char-
acter string and character orders of an output character
string in a corresponding manner. This table is an ex-
ample for character strings having 8 characters, and
there also provided tables for character numbers other
than 8 characters.
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[0132] FIG. 24 is an explanatory illustration of a con-
crete example in which orders for arrangement of char-
acters of input and output character strings are convert-
ed by using the table of FIG. 23. Symbols at orders 3
and 6 in an input column and at orders 2 and 7 in an
output column mean spaces. Data of a space input from
a space key in the key-in section also is handled as one
character.
[0133] Next, there will described control of an output
character pitch. FIG. 25 is a diagram showing an ar-
rangement for characters to appear on an outer circum-
ference of a core (e.g., umbrella's grip 50 in FIG. 22) in
a case the label 33g is wound on the core of a prede-
termined diameter X mm. Nos. represent output orders
of an array of characters to be observed. FIG. 26 is an
illustration showing character pitches of output charac-
ters on the label.
[0134] On the label 33g are output characters "T",
"space", "F", "O", "O", "6", "space", and "G" in this order.
[0135] The characters have character pitches there-
between, as follows.
[0136] The first character "T" and the second charac-
ter "space" have a character pitch (πX/8)32, the second
character "space" and the third character "F" have a
character pitch (πX/8)32, the third character "F" and the
fourth character "O" have a character pitch (πX/8)35,
the fourth character "O" and the fifth character "O" have
a character pitch (πX/8)35, the fifth character "O" and
the sixth character "6" have a character pitch (πX/8)35,
the sixth character "6" and the seventh character
"space" have a character pitch (πX/8)34, and the seven
character "space" and the eighth character "G" have a
character pitch (πX/8)36.
[0137] These character pitch data are stored, as well,
in advance in the ROM 41, in correspondence to the ta-
ble of FIG. 23 or with the number of characters to be
input.
[0138] On bases of the foregoing data, a printing is
performed on the label 33g. In this example, the label
32g is wound by three and half turns around the object
(umbrella's grip 50).
[0139] Incidentally, in this case, as the label 32g is
temporarily wound on the object for decrypting the en-
crypted sentence formed of a string of characters, it is
not always necessitated to provide an adhesive agent
on a reverse side of the tape. To this point, in such a
case as FIG. 22, if a name is printed on the label 32g
for use as a name label to be affixed on an object, the
tape may well have an adhesive agent on its reverse
side.
[0140] FIG. 27 is a flowchart showing a creation proc-
ess of the label of FIG. 21.
[0141] In FIG. 27, first, an input process is made of a
string of characters to be printed. An input character
string is stored in the input buffer 42a (step V1). In suc-
cession, a diameter of an object for a created label to
be wound thereon is input. Input data is stored in the
register 42d of the RAM 42. The configuration of the ob-

ject is now assumed to be circular cylindrical (step V2).
Then, as the print key is operated (step V3), the input
character string has a changed order (step V4). In this
process, first, the number of characters of the input char-
acter string is counted, with spaces inclusive, and in cor-
respondence to a counted character number, a suitable
table such as shown in FIG. 23 and stored in the ROM
41 is referenced to convert orders of the array of input
characters in the buffer 42a.
[0142] Next, based on data on character pitches de-
scribed with reference to FIG. 26 and stored in the ROM
41 in correspondence to the table or the character
number, character pitches of respective order-convert-
ed characters are set at the register 42d of the RAM 42
(step V5).
[0143] Then, depending on the set character pitches,
pattern data of the array of characters stored in the input
buffer 42a with converted orders are developed on the
print buffer 42c (step V6). Incidentally, at this time, for
printing the numeric data set as to the object at the step
V2, this data may be developed together. That is a char-
acter of X mm in FIG. 21 giving a hint for decrypting an
encrypted character string.
[0144] Developed pattern data are transferred to the
thermal head 9 (step V7), where they are printed on the
tape 31 (step V8).
[0145] As described above, in this embodiment, the
label 32g is allowed to have a simple encrypted sen-
tence printed thereon for enjoyment.
[0146] FIG. 28 shows another label printing apparatus
1a equipped with an electronic caliper 60 for measure-
ments of measuring dimensions of affix object shown in
FIG. 10.
[0147] FIG. 29 shows a circuit diagram of the elec-
tronic caliper 60. As in the Figure, it is constituted with
a potentiometer 64, in which a terminal 65 is moved on
a resistor R in correspondence to a movement of a mo-
bile part 62 and a terminal 65 outputs a voltage in pro-
portion to a position of the mobile part 62. The output
voltage is converted by an A/D converter 66 into digital
data, to be taken into the CPU 40 in an apparatus body.
The measuring dimensions of the affix object are there-
by allowed to be measured for automatic data input,
which is convenient.

Industrial Applicability

[0148] As described above, the present invention can
provide a label printing apparatus for creating a label to
be wound/affixed around an object, as a printed part to
be cut out after a printing on an adequate length of part
of a printing tape, wherein the label printing apparatus
automatically determines a length of the label in accord-
ance with a configuration of the object of winding/affix
and a numeral value on a configuration-depending char-
acteristic defining the configuration, and makes a print-
ing such as for characters or symbols to be printed in
an adequately arranging manner within the length.
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[0149] Further, the present invention can provide a la-
bel printing apparatus adapted for creation of a variety
of labels to be used by winding on an object.

Claims

1. A printing apparatus (1) comprising character input
means (3) for inputting a string of characters or sym-
bols, carrying means (8, 47) for carrying a tape (31),
and a printing head (9) for printing in a longitudinal
direction of the tape (31), wherein the printing ap-
paratus (1) prints, using the printing head (9), the
string of characters or symbols input from the char-
acter input means (3) on the tape (31) carried by
the carrying means (8, 47) to create a label (33a,
33b),
characterized in that the printing apparatus further
comprises:

first information input means for inputting (S2)
information on a configuration of a given object
(35, 36), on which the label (33a, 33b) is affixed
by winding the label (33a, 33b) around an outer
circumference of the object;

second information input means for inputting
(S5) particular size information defining the
configuration of the object (35, 36) input from
the first information input means;

calculating means (40) for calculating a length
of the label to be wound around the outer cir-
cumference of the object in accordance with the
configuration information input from said first
information input means and the particular size
information input from said second information
input means; and

printing control means (45, 46, 48) for driving
said carrying means (8, 47) and said printing
head (9) to print, on the tape (31), the string of
characters or symbols input from said character
input means with the length calculated by said
calculation means.

2. The printing apparatus according to claim 1, which
further comprises cutting means (14, 15) for cutting
the tape (31), and in which said printing control
means (45, 46, 48) controls said carrying means (8,
47) and said printing head (9) to be driven and con-
trols said cutting means, so that an overlap allow-
ance (34b, 34d) is provided in addition to the length
of the label determined by said calculation means.

3. The printing apparatus according to claim 1 or 2, in
which said calculation means comprises storage
means (42, 43) for storing information on a plurality

of kinds of configurations of the object, and opera-
tional expressions for calculating an outer circum-
ference of the object (35, 36) in accordance with the
particular size information according to the informa-
tion on the configurations.

4. The printing apparatus according to one of claims
1 to 3, wherein said printing control means (45, 46,
48) evenly allots respective characters or symbols
input from said character input means (3) within a
range of the length determined by said calculation
means (40).

5. The printing apparatus according to one of claims
1 to 4, wherein said second information input means
comprises measurement means (60) for measuring
the object to take in the particular size information.

6. The printing apparatus according to claim 1, where-
in the tape has an affix side at an opposite side of
a print side.

Patentansprüche

1. Druckvorrichtung (1) aufweisend eine Zeichenein-
gabeeinrichtung (3) zum Eingeben einer Kette von
Zeichen oder Symbolen, eine Transporteinrichtung
(8, 47) zum Transportieren eines Bandes (31), und
einen Druckkopf (9) zum Drucken in einer Längs-
richtung des Bandes (31), wobei die Druckvorrich-
tung (1) unter Verwendung des Druckkopfes (9) die
Kette von Zeichen oder Symbolen, die von der Zei-
cheneingabeeinrichtung (3) eingegeben wird, auf
das Band (31) druckt, das durch die Transportein-
richtung (8, 47) transportiert wird, um ein Etikett
(33a, 33b) zu erzeugen,
dadurch gekennzeichnet, dass die Druckvorrich-
tung weiterhin aufweist:

eine erste Informationseingabeeinrichtung
zum Eingeben (S2) von Information über eine
Konfiguration eines gegebenen Objekts (35,
36), auf dem das Etikett (33a, 33b) durch Wik-
keln des Etiketts (33a, 33b) um einen äußeren
Umfang des Objekts herum angebracht wird;

eine zweite Informationseingabeeinrichtung
zum Eingeben (S5) einer bestimmten Größen-
information, die die Konfiguration des Objekts
(35, 36) festlegt, die von der ersten Informati-
onseingabeeinrichtung eingegeben wird;

eine Berechnungseinrichtung (40) zum Be-
rechnen einer Länge des Etiketts, das um den
äußeren Umfang des Objekts herum zu wickeln
ist, in Übereinstimmung mit der Konfigurations-
information, die von der ersten Informationsein-
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gabeeinrichtung eingegeben wird, und der be-
stimmten Größeninformation, die von der zwei-
ten Informationseingabeeinrichtung eingege-
ben wird; und

eine Drucksteuereinrichtung (45, 46, 48) zum
Antreiben der Transporteinrichtung (8, 47) und
des Druckkopfes (9), um die Kette von Zeichen
oder Symbolen, die von der Zeicheneingabe-
einrichtung eingegeben wird, mit der durch die
Berechnungseinrichtung berechneten Länge
auf das Band (31) zu drucken.

2. Druckvorrichtung nach Anspruch 1, die weiterhin ei-
ne Schneideeinrichtung (14, 15) zum Schneiden
des Bandes (31) aufweist, und in der die Drucksteu-
ereinrichtung (45, 46, 48) die Transporteinrichtung
(8, 47) und den Druckkopf (9), die anzutreiben sind,
steuert und die Schneideeinrichtung steuert, so
dass ein Überlappungsabmaß (34b, 34d) zusätzlich
zu der Länge des Etiketts, die durch die Berech-
nungseinrichtung bestimmt wird, vorgesehen wird.

3. Druckvorrichtung nach Anspruch 1 oder 2, in der
die Berechnungseinrichtung eine Speichereinrich-
tung (42, 43) zum Speichern von Information über
eine Vielzahl von möglichen Konfigurationen des
Objekts, und operative Ausdrücke zum Berechnen
eines äußeren Umfangs des Objekts (35, 36) in
Übereinstimmung mit der bestimmten Größeninfor-
mation gemäß der Information über die Konfigura-
tionen aufweist.

4. Druckvorrichtung nach einem der Ansprüche 1 bis
3, wobei die Drucksteuereinrichtung (45, 46, 48)
entsprechende Zeichen oder Symbole, die von der
Zeicheneingabeeinrichtung (3) eingegeben wer-
den, innerhalb eines Bereichs von der Länge, die
durch die Berechnungseinrichtung (40) bestimmt
wird, gleichförmig verteilt.

5. Druckvorrichtung nach einem der Ansprüche 1 bis
4, wobei die zweite Informationseingabeeinrichtung
eine Messeinrichtung (60) zum Messen des Ob-
jekts aufweist, um die bestimmte Größeninformati-
on aufzunehmen.

6. Druckvorrichtung nach Anspruch 1, wobei das
Band eine Befestigungsseite an einer zu einer
Druckseite gegenüberliegenden Seite aufweist.

Revendications

1. Appareil d'impression (1) comprenant un moyen de
saisie de caractères (3) pour saisir une série de ca-
ractères ou symboles, un moyen de transport (8,
47) pour transporter une bande (31), et une tête

d'impression (9) pour imprimer dans un sens longi-
tudinal de la bande (31), dans lequel l'appareil d'im-
pression (1) imprime, en utilisant la tête d'impres-
sion (9), la série de caractères ou symboles saisis
par le moyen de saisie de caractères (3) sur la ban-
de (31) transportée par le moyen de transport (8,
47) pour créer une étiquette (33a, 33b),
caractérisé en ce que l'appareil d'impression com-
prend en outre :

un premier moyen de saisie d'informations pour
saisir (S2) des informations sur une configura-
tion d'un objet donné (35, 36) sur lequel l'éti-
quette est apposée en plaçant l'étiquette (33a,
33b) sur une circonférence extérieure de l'ob-
jet,
un deuxième moyen de saisie d'informations
pour saisir (S5) des informations spéciales de
grandeur définissant la configuration de l'objet
(35, 36) saisie par le premier moyen de saisie
d'informations,
un moyen de calcul (40) pour calculer une lon-
gueur d'étiquette à placer sur la circonférence
extérieure de l'objet conformément aux infor-
mations de configuration saisies par le premier
moyen de saisie d'informations et les informa-
tions spéciales de grandeur saisies par le
deuxième moyen de saisie d'informations, et
un moyen de contrôle d'impression (45, 46, 48)
pour commander audit moyen de transport (8,
47) et à ladite tête d'impression (9) d'imprimer,
sur la bande (31), la série de caractères ou
symboles saisis par ledit moyen de saisie de
caractères avec la longueur calculée par ledit
moyen de calcul.

2. Appareil d'impression selon la revendication 1 qui
comprend en outre un moyen de coupe (14, 15)
pour couper la bande (1) et dans lequel ledit moyen
de contrôle d'impression contrôle ledit moyen de
transport (8, 47) afin qu'une tolérance de chevau-
chement (34b, 34d) soit prévue en plus de la lon-
gueur de l'étiquette déterminée par le moyen de cal-
cul.

3. Appareil d'impression selon la revendication 1 ou 2
dans lequel ledit moyen de calcul comprend un
moyen de stockage (42, 43) pour stocker les infor-
mations sur une pluralité de types de configurations
de l'objet, et des expressions opérationnelles pour
calculer une circonférence extérieure de l'objet (35,
36) en conformité avec les informations spéciales
de grandeur conformes aux informations sur les
configurations.

4. Appareil d'impression selon les revendications 1 à
3 dans lequel le moyen de contrôle d'impression
(45, 46, 48) répartit de manière uniforme les carac-
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tères ou symboles respectifs saisis par le moyen de
saisie de caractères (3) dans une plage de longueur
déterminée par ledit moyen de calcul (40).

5. Appareil d'impression selon les revendications 1 à
4 dans lequel ledit deuxième moyen de saisie d'in-
formations comprend un moyen de mesure (60)
pour mesurer l'objet pour enregistrer les informa-
tions spéciales de grandeur.

6. Appareil d'impression selon la revendication 1 dans
lequel la bande a un côté de fixation sur un côté
opposé au côté d'impression.
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