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1 : ’ DESCRI PTI ON

LABEL PRI NTI NG APPARATUS 5 Technical Field

The present_]j ion relates to a label printing . app -
printing a E’Pﬁ\é’{e'?gg‘&f character or synbol ' on a tape tog{:ﬁ}é’?%@gﬁ'
create a label, and in particular, to a | abel printing-apparatus
for creating a |abel to 10 be mound/a}fixed around .an obj ect.
Background Art Conventional I'y, ‘there have been devel oped | abel
printing apparatuses, in which a string of an arbitrary character
or synbol-input froma key boar® #asSp¢iRt&d® 5L O Non a3 | ong-size
tape-1i ke sealing paper (hereinafter : called "printing tape" or
sinply "tape"), and a printed " part of the tape was cut out to

create a seal |abel. : n v | [ ape printing
devices, it is assunedLPﬁgk 3&@$Q§3@h3&§%§§3§ﬁau|d be affixed on a
20 particular flat face of an object. Thus, it was uneasy ' to .
create such a | abel as would make a round, to be wound; about a
bar-1ikeg (colum-1ike) object, for nicafXpi®ig a nechanical pencil or a
pencH.(% That is, for é?%%ﬁ?%ﬁagf ga*abel that should make 25

a round about an objpget §%@@n&$i‘¥§ﬁ¥¥dn lful ko a lab?%;g#ﬂﬂgéﬂﬁhe

obj ect of affix had to be nmeasure determ ne a
l'abel . Furthergaphhr¥®ds 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
10 be wound/affixéd around an object.
- Background Art
Conventionaliy, there have been dgveioped label
printing apparatuses, ip which a string of an arbit;;ry
character or symbol input from a key board was printed
15 on a long-size tape~like sealing paper (hereinafter
called "printing tape" ox simplyl"tape"), and a printed
part of the tape was cut out to create a seal label.
In the conventional tape printing deviceg, it is
assumed that a creatéd label should bé'affixed on a
20 ' particular flat face of an object. Thus, it was uneasy
to create such a label as would make a round,  to bg.
wound; about a bar-like (column-like) object, for
example a mechanical pencil or a pencil. .
That is, for creation of a.label that should make
25 a round about an object such as a pehcil, a length |
around the object of affix had to be meaéured to

. determine a length of the label. Further, it was
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2 necessary for accomodation within the determ ned | engt h.
to determ ne the nunber of characters or synbols, as well as the

si ze of charactwywm/esizsynbols to be printed. 5 PCTIOMRNGEL3
t he neasurenent of a | ength around a solid object was troubl esone - .
and conplicated for the user, and it was uneasy to create a | abel
just in | engt h. Further?2 it was .difficult to create an
el aborate 10 ~label, such as a | abel having a character string of

whi ch characters should be arrayed uniformin orientation, when
spirally wound tfebessatyx€dranctommodation witMiire@dhe determined

Di scl.osure of Invention 15 - Accordingly, it is an object of the

pr esent lengbhi bao determineethel anmbenr ioff ichprappsers usr fsymbols,
creating a |l abel to be wound/affixed around an object, as a printed
part to be cut oa® welbrag phensimg of gharacters grqymbol=kp tbef part
of a printing tape, wherein the 20 | abel printing apparatus -
automatical |y dePEiRte@s a | ength of the label in accordance with a
configuration of the object of winding/affix and a nuneral val ue on

a confi gurhti on- depenBPHEVERar kBPeRPESUF e Gfg @ length (ground a
confl gurati on. ag NEkSe & ual! BoRTLaSRe Shy Zompr HRLPASLS
ength. user, | inkS1@N9LLnERES L 0Ok HIR P eI N YR TR tO
length. -
Further, it was.difficult to create aﬁ elaborate
10 label, such as a label having a character string of
which characters should be arrayed uniform in |
orientation, ﬁhen.SPirally wound to be affixed around
an object. o - -
Disclosure of Invention
15 Accordingly,.it is an object of the present
invention to provide a label printing apparatus for
éreating a label to be wound/affixed around én object,
as a printed part to be cut out after a-printiné on an
adequate length of part of a printing tape,'whérein the
20 label printing apparatus automatically determines a
length of the label in accordance with a configuration
of the cobject of winding/affix and a numeral Qalue‘on
a configuration-depending characteristic defiﬁing |
the configuration, and makes a printing such as for
25 characters or symbols to be printed in an adequately

arranging manner within the length.

It is another object of the present invention to
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3 ' provide a | abel printing apparatus adapted for creation

of a variety of |abels to be used by w nding on an obj ect .
According t oW WRPYL aspect of the present 5 i nventi on, PEBARIYSS13
provi ded a | abel printing-apparatus for printing a string of o
characters or synmbols on a tape to greate a | abel t.o be wound to be
af fi xed on an object, the-label printing apparatus conprising
character input nmeans for inputting a string of 10 characters or
synbols to be printed on the tape, carrying neans for carrying the’
tape, a printirRFoehde a label;pripting AgPaFatusorGaRi®hdoniexeatimm of

t he tape the string o haracters_or s | s input .froomthe
char act er irunn°%ﬁ%ﬁ§?r*?F§t°£ni6§ﬁgﬁiBH Pﬁpﬁﬁéﬁggﬁ%" NG 9Rr8R nput ti ng

i nformati on on q?con{iguratLon of the obj ect, second information
| nput neans f or® ?ﬁﬁlting particul ar size information in accordance

w th the ' PECGRAERGUER 502195 WSRO Ur A PULLLR0 TERNS

for calculating a len he”| ab&élT "t o be*woun around an outer

circuntf egence Oim;&%tfaﬁ,ec%ge is proviged a2na®en ﬁﬂmr@@g@&@ﬁwn

I nformation input. mthe first informatio nput- Treans and t he.

particul ar si _Zefd.flfﬁfméiﬁg AngetihEOBE BRaTaceRds or symBo¥LIdmid on input
means, and printing control means for 25 driving the carrying neans

and the printingap@agotéreate a 18bel! toobe! ROundPeo e £Hfikul Wn
characters or synbol s i nput fromthe character input nmeans with the-
| engt h an object, the label printing apparatus comprising
character input means for inputting a string of
10 characters or symbols to be printed on the tape,
carrying means for carrying the tape, a printing head
for prinfing in a longitudinal direction ofltpe tape
the string of characters of symhols input from the
character input means, first information inpuf means
15 for inputting information on a configuration of the
objecf, second iﬁformation input means for inputting
particular size information in accordance with the
input configuration of the object, calculafion means
for calculating a length of the label to be wound
20 ~around an outer circumference of the object-in-
accordance with tﬁe configuration information ihput-
from the first infqrmation input means and the.
particular size information input from the'segond
information input means, and printing control -means for
25 driving the carrying means and the printing head to
print, on the tape, the string of characters or symb&ls

input from the character input means with the length
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4 . cal cul ated by the cal cul ati on neans. According to,
the label printing apparatus, sinply by |nputt|ng i nformation on a

configurati %9&3@@2 obj ect and particul ar size inf org?> glrll’g?mosm _

accor dance th the configuration, a string of chara

synbol s can be printed on a tape in accordance with a l ength of an
outer circunference of the object, and an 4 adequate | ength of | abel
to be used by winding on'the . °~ outer circunference of the object can-
be created with 10 ease. Further, it may preferably be

constituted Socégéglate %hbaggldqqﬁﬁfﬂk _Iabel printing apparatus

S : provi overlap owance. ereby, an end of

the | abel becones h%@otﬂl@@e%mlaggéyeﬁyfi&ﬂ@ [;%aratugbjg ply .. o

Further, the cal cul ation nmeans may preferab consfi tut

storage neans b9r iapatitigg ﬂnformatzc&ﬁ%&ﬂ%ﬁddﬁfl dtoibof Shurality of
ki nds of configurations of the object, .and operational 20

~expressions fosb§ateubad partievlanyisizef infodrtdttlon tin accord&gc#ound on .
the outer circunference of the object in dependence on the length

i nf or mat% on- acwidtli whet conifdguration,i @f et bhrehdmaiets gorat i ons. By
use of the operational expressions stored in the storage neans,

25 t he | engyhmbolst pan hecprinted wourd tape Ha @acgrdance with a
circunference of 'the object can be determ ned with ease.

Further, the pl?ﬁgthgoéjoﬁﬂr gnterafd reanfierenaey iy the object, and an

adeqguate length of label to be used by winding on the
outer circumference of_ﬁhe-object can be created with

10 ease.

Further, it may preferably be constituted_so that
a label created by the label printing apparétgs is
provided with an overlap allowénée. Thereby,:an end of
the label becomes hard to peel, when affixed to the

15 object. |

. 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 .

20 expressions for calculating the length of the label to
be wound on the outer circumference of the object in
dependence on the length information according_to the
information on the configurations. By use of the
6perational éxpressions stored in the storage:means,

25 the length of the label to be wound on the outer
circumference of the object can be determined with eaée.

Further, the printing control means may preferably '
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5 . be constituted so as to evenly allot respective

characters or synbols input fromthe character input means within a
range of thewb®agedizdet erm ned by the cal cul ation neanpcréﬁﬁmﬁg%
allowing an attractive 5 printing to be achieved.

Further, the first information input neans may . preferably be
constituted with neasurenent neans for 5  nmeasuring the object -to take
in the particular size ~ information. Thereby, an input .operation can
be 10 automati c. Next, according to a second aspect of

the present be con¥ttutyt dded t6 éveuwedlgota&élspﬁ@tweng appar at us-
for printing a string of characters or synbols on atape to create

a | abel to be spihaaldotermirar taymbidls inpetaffomedhet chapaedeire ifipud

wi ndi ng pitch on _ a cylindrical object, the |label printing apparatus
conpri si ng char astagrs iwijihtimennsange mﬁpuhelmgngth deteamdinsada diye ther

synbol to be printed on the tape, carrying neans for carrying t he
tape, a printingaisadatipn medns, prhereby ahlaewingganuattaacdiivection of

t he tape a string of characters or synbols input fromthe -
char act er & |nputHﬁ%ﬂE}HQKQQHH?(ﬂFhﬁﬁNﬁ@for detectlng a MAdth of'the
tape, size input neans faqr inputti i,aneter of the obje

angl e setting neans: Byrthes, thes%%??ﬁglﬁfﬂfﬂétﬁﬁnaﬁgwﬁtOFEHM§I eI

lative to th bj,ect_ based dth_of th detected b
Y i it A e S R L

measuring the object to take in the pa:tlcula; size
information. Thereby, an input operation can be
10 automatic. |
Next, according to a second aspect of the present
invention, there is provided a label printing apparatus
for printing'é string of characters or symb91$ on
a tape to create a label to be spirally wound to
15 be affixed at a predetermined winding pitch on
a éylindrical object, the label printing apparatus
comprising character input means for inputtipg
a character or symbol to be printed on the tape,
carrying means for carrying-the tape, a printing head
20 for printing in a longitudinal direétion of'the tape
a string of characters or symbols input fr&m the
character input means, detection means for depectiné
a width of the tape, size input means for inputting
a diameter of the object, angle setting means- for |
25 setting a winding anglé of the label relati&e'tq the
object based on the width of the tape detected by the

detection means, the diameter of the object input from
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6 the size input neans, and the predeterm ned w nding )

pitch, calculation neans for calculating a character pitch of the’
characters qr._synbols input fromthe character input neans based on
the windi ng ¥RPE¥Et by 5 the angl e setting neans, and RGTHRIPMAG5I3
control neans responsi ve to the wi nding angle set by.the angle
setting neans, for rotating respective characgers or - synbol s of the
character array input fromthe character - _ i nput means, and for.
setting up the character pitch 10 cal cul ated by the-cal cul ati on neans,

d drivi h . LrVing. ' i nti head, to print
fhe M9 e thE w%ﬁé%ﬁ%w%’é%%ﬁeﬁﬁio%%%Eéﬂaf‘elﬁmf}q sindiag
h [ . ' t hi .abe r,i nting
coparatus. o 15 BLEER, cplculagion MEERECEY LRILMIRCRN & Rdkadthr o
' h | $1i ' di.r.ect.i f . : ut er
P eunt orence of SHECKIDE, SnelcRlraktrsokoalndBIdl ingur exdd Sl P | o

the string of chagraf&E€el’ input meadl¥Based! BnPEHR" WANRY G ﬁ]ﬂgﬁ.é et

direction of 20 the outer circunference of the object, string

of charactgrs or eygbahgléasebtingemeahs] AWAr ptinting conthdi WRland ong

di stance, with a large character size, and in"a state easy to
observe. Further,rédpohabeé tanthe windihg wnyde betr byndhelkoigid he
object, and hardly peels. 25 1n the | abel printing apparatus, the
angl e setting settingameansy porfrotbkingerespetittiveedhairtae tery age
nmeans

5ymbols of the character array input from the character
input means, and for setting up the character pitch
10 calculated by the calculation means, and driving the
carrying means énd the printing head, to print on the
tape the string of characters or symbols inpuf'from the
' chéracter input means.. | -
According to this label printing apparatus, a
15 1ébel can be printed for arrangement of a string of
input characters or symbols in an axial direction of
the outer circumfefénceléf the éylindrical object.
Since the position of the string of characters or
symbols to be arranged is in the axial diféction of
20 . the outer circumference of the object, the string
of characters of symbols can be éresented over a
relatively long distance, with a large char?cter size,
and in a state easy to observe. Further, the label can
be wound by rounds about the object, and hafd;y peels.
25 In the label printing apparatus, the &ngle setting
means may preferably be constituted with storage means

for storing in advance data on winding angles of



for storing in advance data on w ndi ng angl es of WO 99/ 39912
PCT/ JP99/ 00513 7 t he | abe
corresponding to width of the tape, dianeter _ of the object, and the
pr edet er m negowsseusg pitch. - The data of the storage nmensessptsiBe
used to facilitate a printing process. 5 ' Furt her,
according to a third aspect of the present invention, there is
provi ded a | abel printing apparatus Tor printing a string of
characters.or synbol s on a tape made of a transparent material to
create a | abel to be wound in layers on a cylindrical 10  .object having
a predetern ned gthearedipsl ¢berégpehding to width oy thedaiialSs diamEtet Ng -
character input neans for inputting a string of characters or . :
synbols to of tiee pohbjeet, candhtheapeedederywimpdmeamd iy ‘mikclyi ng t he
tape, a printing head for printing in a |ongitudihal 15 di rection of.
the tape the strFhey datahofather gtorage meanssyamohbe ugad g dincikitate
character input nmeans, conver- - sion neans for converting an order
of the string ofa prlntlngher@@eﬁss or synbols input fromthe character

I nput means, character pitch setup neans, for settlng up 20 a
charact er 3pitch of th@“%ﬁh?ﬁcté?§°§ﬂl§9hﬁﬁs?:&?lrd aspeqth AL WRn the

| abel is wound in |ayers, on the t.he stri.n f charapters or
synbol s havi ng é‘?F?ﬁ%‘é ln"entlonco*ﬁy@F?e&strﬂYéd@gm?e q’(f"ﬁ'

dinth h t f te
input 251 aﬁﬁmtﬁaf%t@Flpfabﬁasﬁégﬁ%l%gn% FPRAT T

symbols on a tape made of a transparent material to

nbols s

create a label to be wound in layers on a cylindrical
10 object having a predetermined diaﬁeter, the label
printing apparatus comprising character input means:
for inpﬁtting a string of characters or symbois to’
be printed on the tape, carrying means for Ea;rying thé
tape, a printing head foi brinting in a longitudinal
15 direction of the tape the string of characters or
symbols input from the character input means, conver-
sion means for converting an order of the string of
characters or symbo;s input from the character input
means, character'pitch setup méans-for setting up
20 a character pitch of the characters or symbols so
that, when the label is wound.in_layers on -the objéct,
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
25 from the character input means, and printing éontrol
means for driving the carrying means and the printing

head to print on the tape the string of characters or



means for driving the carrying neans and the printing head to print

on the tape the string of characters or WO 99/ 39912 .

PCT/ JP99/ 00513 ) ' 8 synbol s
havi ng the order_ converted by the conversion means, in_accordance
with the ch¥¥Q#¥1%i tch set up by the character pitcRCIEPWPOIBans.
According to this |abel printing apparatus, an- 5 easy crypt-nessage
can be printed on the tape, for . enj oynent. ~ Addi tiona
obj ects and advantages of the present =~ - invention will be set forth
in the description which - follows, and in part wll be obvious from

L?:seﬁ? i nveﬁt?isg%g?g’ hg{'iﬂgytgﬁehggjreggg?%ﬁﬁ%%%§bk’&?3[’3’%5t‘%ﬁ“ﬁf@%seht
i nventi on may bgmégﬁ szﬁ QQQ??BEEEQGQ?QK @ﬁ%?%h%&éa%%f gﬁ¥éh_s%ﬁnqp by

instrumental ities and’conbrnations particula pointe )

herei nafter. the character pitch' kBtupbemeangt.i on of Draw ngs

The acconpanyi ng %rawnngs, igﬁ are 1.ncor por at ed in and constitute-
a part of the specifigakb@fing to thilsl Na¥eals RRAIRNMdppa¥plies | ash '
enbodi nents of the 20 présent invention and, -todgether w t-h the general.
descripti @ gi vesagpoveypodmébeaget aaheBedpeinitpd oh @¢he tape, fdie
preferred enbodi nents given bel ow, serve to explain t he principles
of the present iengoaymentin which: ' FIG 1.is a plan view of a

| abel printing 25 apparatus according to the present invention; :

Additional objects and advantages of the present
invention will be set forth ih the description which
follows, and in part will be obvious from the

10 description, or may be learned by practice of the
present invention. _ -

- The objects and advahtages of the preéent
invention may be realized and obtained by means of ihe
instrumentalities and combinations partiCularly'pointed

15 out hereinafter.
Brief Description of Drawings.

The accompanying_drawings, which are incorporated
in and constitute a part of the specification,
illustrate presently fieferred embodiments of the

20 present invention and, together with the genéral
description giveﬁ above and the detailed description 6f
the preferred embodiments givén below, serve to explain
the principles of the present invention in which:

FIG. 1 is a plan #iew of a label printing

25 apparatus according tb the present invention;

FIG. 2 is a side view of the label printing

apparatus according to the present invéntioh;-



FIG 2 is a side view of the label printing -  -apparatus - aceording-to:.
the present invention; WO 99/ 39912

PCT/ JP99/00513 9 FIG 3
is a-perspective view of an inside of a cassette acconmopdati on
‘portion of tH¥OI9238%12printing apparatus, and an appear aRCE/JPII/(@513
t ape cassette to be furnished to the cassette accommodati on
portron; 5 FIG 4 is a plan view of, a state in which the tape
cassette is furnished to the cassette accommodati on portion of the
| abel printing apparatus; . FIG 5 is a front view of "a cutter
mechani sm FIGS. 6A and 6B are illustrations show ng | abels

10 ~ created by cutt B wid Hia aupesspegkive. 319W|ﬁf|ng dmsdde of a tape

by the | abel printing apparatus; GS. 7A and 7B are
illustrations shoﬁPﬁ§e§F§t@§°°mm°dat%ﬁnLE%FFﬁ°ﬂh?§htbﬁe1PHBélFréﬂtFPGS 6A

and 6B. are wound and a&£|xed on ob ects F 8is a
bl ock di agram of SRPAFAMISynAR Iqqnﬁgpear nce %F ?hEaPQbEPsﬁﬁtﬁ?lﬁQ be

appar at us; FIG, 9.s atable listin i,n, correspondence, .
cggf i gurations of f&Fﬁlfh@& && £h5 Cr%%%?%t%nﬁc %‘g’Pﬁdatl°n P°g¥i"8|"?:il

aron 0 oMo la L' e LR e e Loptave; ERlupin GpE Lt
of measuring di ”EEQ Qag cQf 1@1%13%}%5’%6“&% ¢dssette céSﬁi\EﬁigﬁS Wi th

configurations of t e objects ers fo b I Xe ﬁereon
portion of the label printing apparatus;

FIG. 5 is a front view of a cutter mechanism;
FIGS. 6A and 6B are illustrations showing labels
10 _ created by cutting with a cutter, after a printing on a
tape by the label printing apparatus;

FIGS. 7A‘and 7B are illustrétions showing states
of use in which the labelé of FIGS. GA and 6B %re wound
and affixed on objects; .

15‘ FIG. 8 is a bloék diagram of an electronic circuit
of the label printing apparatus;

FIG. 9 is a table listing, in correspon&ence,.
configurations of affix objects of labels and opera-
tional'expressions of lengths of print regions on the

20 tape, to be stored in a ROM; '

FIG. 10 is a set of explanatory illustrations
of measuring dimensions of objeqts to be input in
accordance with configurations of the objecfs,for tﬁe
labels to be affixed thereon; |

25 FIG. 11 is a flowchart showing a label éteation
process; |

FIG. 12 is first explanatory illustration of



25 - FIG 11 is a flowhart showing a | abel creation

process; FIG 12 is first explanatory illustration of _
WD 99/ 39912 PCT/ JP99/ 00513

10 a setu screen di spl ayed on a display section in t he

| abel creat %R g?e FIG 13 is second expl andiCHIpos/0s13 _
Il lustration of a setup screen displayed on a display section in
5 the | abel creation process; o FIG 14 is an illustration
showi ng an .exenpl ary - . print on-a |abel according to another

enbodi nent of t he present I nventi on; ~ FIG .15 is an

expl anat ory |IIustra I.an_of . .an enpl a e of the, Iabel of FIG
14; = del “265°§e§“f BYE, Pilith SLFRLHE S 9SEAPR

creation processg an illustration shomnng a | abel
spirally wound anﬁea%?biedcgﬁaggbgh ¥z6é§ : FIG 18 is an .

explanatory illustratiggg, 'QSWHEC%econd %xdiéﬁanEﬁiﬁfiﬁéiggg%ﬁn S

FIG 19 is an explanatory iilustration o

l'abel of FIG 17aiset¥pesdeden dlsglayed onF%Gdf@%lé&f%ééﬁW5ﬁmﬁﬁ shomnng a
creation process 20 of the la FI G FIG 21 is .

an illustrstion shgmlageancgéaﬁmb@rprocess- prlnt on a Iabel eccordlng to
anot her enbodi nent of the present invention;

FIG. 14 is an illustration showing an exemplary
print on a label according to another embodiment of
the present invention; |

FIG. 15-is_an expianatory illustration of

10 an exemplary use of the label of FIG. 14;

FIG. 16 is a flowchart showing another_lqbel
creation process; .

FIG. 17 is an illustration showing a laﬁel
spirally wound and affixed on an object;

15 FIG. 18 is an expianatory 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

20 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 illustratioe of

25 an exemplary use of the label of FIG. 21;

FIG. 23 is a character order conversion teble

between an input string of characters and an output



FIG 22 is an explanatory illustration of 25 an exenpl ary use of the
| abel of FIG 21, FIG 23 is a character order conversion
tabl e bet ween an i nput strlng of characters and an out put

WO 99/ 39912 wo 99/39912 PCT/ JP99/ 005281/3P99/00513
11. string of characters, to be stored in a ROM Fl-
24 is an explanatory illustration for conversi on of character
orders -between the input string of chhracters and the output string
of characters; 5 - FIG -25 is an explanatory diagram of character
posi tions when the label of FIG 21 is wound on an obj ect ;

FIG 26 is an exgtaiagoof chaxsictainsgn tif be storedhiénaat ROMpi t ches of a
string of characters or synbols 10 on the | abel of FIG- 21;

FIG 27 is a flowhar FISho@idng s an esnplangtocegssllustration tfoe | abel of
FIG 21; FIG 28 is a plan view of another |abel printing
apparatus; and genversion of| ghaxmqtex erdexs tbetwgeantbe inputestramiac
cal i per. Best Mbde of Carrying Qut the Inventlon

There will be de@@rFBéHaSFS6&| paxck the g e%"e?&ng of charagtrEsen with

reference to the draw_ngs ) é' Blan i ewof a |abel

printing 2 appaf |ﬁ§F§QEe§?l%P§?%EY 39 ?ﬂe° aBERTACHRE ng

apparatus 1 Showgoégtions whed % Ebel’ of”ff&Blff is wound on an
object; ' '

FIG. 26 is an explanato:y_illustratioq of
character pitches of a.string of characters or symbols
10 on the label of FIG. 21;
FIG. 27 is a flowchart showing'a creation process
of the label of FIG. 21; o
FIG. 28 is a plan view of an&ther labél printing
apparatus; and '
15 ~ FIG. 29 is a circuit diagram of an electrbnic.
caliper. :
Best Modé.of Carrying Out the Invention
There will be described embodiments of the present
invention with reference to the-dr&wings. |
20 FIG. 1 is a plan view of a label printing
apparaﬁus, and FIG. 2, a side view. The 1abél printing
apparatus 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-élose cover 5. ;
25 The key input device 3 has character keys for
inputting data of a string of characters or symbolé t6

be printed, a print key for instructing a print start,



an apparatus body 2, a key input device 3, a display “device 4 and

an open-cl ose cover 5. 25 The key input device 3 has characgter
keys for i nputting data of a string of characters or synbols to

be printed, ' key for instructing a print start, D

00/ Boonp. " WolbshBnpt®Y Tor NS Y P ot 3Po9s 00513 PCTUPSSNSIS
12 a cursor key for operations to nove a cursor on a

di spl ay screen of the display device 4, and pg her '~ various necessary
control keys such as for an:editing "~ process of an input character
string, various setup - 5 processes and print processes. '

The display devi ge drlsbd hdfl ¥l et i S nove a cuflf¥lo8n 4N

di spl ays input data as well *as co processe

Under si de the opgg—sgll?xg@égn Q,.f' stl{é')r(%‘%%alg h]r.fl)%vice cgssgﬁ{,eog‘ﬁggm%odat ion

portion 6.in whi casse print{ng tapé rnstalled

therein is vardet@THYsAhry control keyd!&uch S90Sy 5ﬂ538?§$ﬁgtive

view, an inside of the cassette acconmodation portion 6 0

l'abel 15 Pr pitbcegsaRiFiadl ihput Kbt EMPREPIRE, Ovat6us setup tape
cassette 21 to be furnished to the cassette acconmodati on portion

6, as it hBs i nsp&bkedsiscramid print prddessesnting tape 31 (hereafter
sinply called "tape") and an ink ribbon 32. 20 FIG 4
shows, in plan, a staththe migpldy tdeviepet is a liguidettrysfdli displayshed
to the cassette accommopdati on portion 6 of the |abel printing
apparatus 1. device, and displays input data as well as contents of
processes. . |
Underside the open-close cover 5 is formed a
10 caséette accommodation'portion 6 in which a tafe
cassette with a printing tape installed therein is
accommodated.
FIG. 3 showg, in perspective view, an-inside of
the cassette accommodation portion G of the label
15 printing apparatus 1, and an appearance of fhé
tape cassette 21 to be furnished to the cassette
éccommodation portion 6, as it has installed therein
the printing tape 31 (hereafter simply called "tape")
and an ink ribbon 32. | .
20 FIG. 4 shows, in plan, a state in which the-tape
cassette 21 is furnishéd to the cassette accommodation
portion 6 of the label printing apparatus 1.
In the cassetté accqmmodation portion 6 of the
label printing apparatus 1 is provided a prinéer
25 portion 7 which includes a tape printing mechanism for

performing a printing process to the tape 31, a tape

carrying mechanism for carrying the tape 31 to be fed



In the cassette accommodati on portion .6 of the | abel printing
apparatus 1 is provided a printer 25  portion 7 which includes a tape
printing nmechani sm for: ‘performng a printing process to the tape

31, a tape woo99/3991£arrying machanl smfor carrying the tape 31P¢’9Jﬂ€99/of)§:d
WO 99/ 39912 PCT/ JP99/ 00513

13. to the printing nechanism a tape cutting mechani smfor

cutting a printed part of at an end of the tdbe 31, and the |ike.
Nanely, in FIGS. 3 and 4, the cassette accom - 5 nodation portion 6
has a platen roller 8, a thernal head 9, and an ink ribbon w nding
shaft 10 provi dedo the prihitdng mechanism, a tagdecytting methaniSm for
driven by a drive mechani sm (not shown), when printing,-to carry
the tape 31. 10cutting a Phrdntiest pairthexfl & s engl af atheytepehdat, and-
generating el enents 9a arranged in an array in. correspondence to a
wi dth direction thet hdkeape 31, . and the plurality of heat

generating el enents 9a . are selectively driven to generate heat for

the tape 31 15 tyamglﬁhlmﬂa¥135de%éﬁwé e BhepFpAseiieyaccom-

The thermal head I s .rotated about suppoy t shaft 9b a_head
thgias & hetms

movi ng neéﬁanlan?ﬂBFlgﬁoﬁﬁf irn, PlaEﬁPl?ﬁ%J?Bc ed?r & ﬁshlp
I Lh o OPeC) 25243, Oag gn i (R S R O, R Bl 1t
cl ose cover 5 |s ﬁloagg. such as when prlntlng, and is
The platen roiler 8 is driven by a drive mechanism
(not shown), when printing, to carry the tape 31.
10 The thermal head 9 has a plurality of heat
generating elements %9a arranged in an array in.
correspondence to a w1dth dlrectlon .of the tape 31,
and the plurality of heat generating elements 9a
‘are selectively driven to generate heat for the tape 31
15 to be printed in dependence on print data. - . _

. The thermal head 9 is rotated about a suppert.
shaft 9b by a head moving mechanism (not shown), heving
an interlocked relationship with an open-clese action
of the open—close.cover's,-so that it is brought into

20 pressure contact on ﬁhe_plateh 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 epen-close
cover 5 is opened, such as when replacing the tape
cassette 21.

25 The ink ribbon winding shaft 10 winds up the ink
ribbon 32, as it is used for printing.

Further, the cassette accommodation portion 6



spaced off fromthe platen roller 8, as the open-close cover 51is

opened, such as when replacing the tape cassette 21. 25 )

The ink ribbon w nding shaft 10 wi nds up the ink _ ri bbon 32, as it
is used for L DL 0G0 Further, the cassette acco dat i on
bortion 6 \\5’65473995129\/\0 99/ 39912 PChiiBoontsts
PCT/ JP99/ 00513 . 14 i's provided
with a tape sensor 11 for detecting a width. 14 of the tape 31
installed in the tape cassette 21. The- tape sensor 11 i's
constituted with a plurality of mcro swi t ches. 5 The -

21, i Lfd i di . h
wath of the tapd BPTASHS aii 4! Eogibonsdr 1, sor SRLRERRRG alHran |°
of mcro swtchegg thewti#él)n:ff ﬂsseéha@eiﬁteg%gna%ge%aﬁgaﬁg 9%, he

combi nati ons. ! formation output fr : uralrty of mcro
10 swi tches, tagietdsidan 15 £ feshedivhtadWrith E'ﬁQuQBlity of mil%o

tape 31 installed in the tape cassette 21. Furthef, as shown
in FIGS. 3 and 4 switeHepe cassette 21 to be furnished in the | abel
printing apparatus 1 has, inside a cassette case 22, a tape hold
15 reeb 23 on whi cthe heapepeasSdettewdlinlasaani hdentdfiipbYion part r2ge
24 on which the ink ribbon 32 is wound before use, and a ribbon
take-up reel 25 ornespbmiindicto ntheikbdbh of the 88pea3li instalied.

At a side of the tape cassette 21, the cassette 20 case 22 is cut in

part to form a r éd@xeids. which lrauses theppluralitycefsmerot witapes3l
and the ink ribbon 32 -
to be on-off operated in a diversity of combinations.
With information output from the plurality of micro |
16 switches, a detection is effected of a width size of
the tape 31 installed ih the tape cassette 21.

Further, as shown in FIGS. 3 and 4, the tape
cassette 21 to be furnishéd in fhe label priﬁtin&
apparatus 1 has, inside a cassette case 22, a tape hold

15 reel 23 on which the.ﬁape 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. '

At a'sidé of the tape cassette 21, the cassette

20 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.

As the tape 31, a plurality qf kinds different in

25 width are availablélfor the label printing apparatus 1,

and as the tape cassette 21 there are provided a

plurality of kinds for installation of tapeé 31



are pulled out frominside the cassette case 22 and exposed.

As the .tape 31, a plurality of kinds different in 25 wdth are
avai l able for the | abel printing apparatus 1, and as the tape
cassette 21wdew3mr e provided a plurality of kinds farcT/aroe/eosis

I nstallation of tapes 31 WO 99/ 39912 i
PCT/ JP99/ 00513 _ 15 different in
wi dt h. I ncidentally, the tape 315t 0 be installed in the

tape cassette 21 conprises a tape body having -a print " side for - a
printing to be effected thereon, an adhesive 5 agent coated on a
reverse side to didfigxdent sinjewidth. t he tape body, and .a base ‘paper
(exfoliation sheet) exfoliatively adhering to the reverse side of
t he tape body neidentalhkyyhshedtapey dlagentbe Anstakled hin | the

ri bbon 32 has an identical width to the tape 31, and 10 Cits ribbon
tape i s coated wt@Psh|aR§ESHKS 21 comprises pyitaper bady hawng aRrint
designated by 27 is the tification part, whi.ch is _shaped

ina form s%ﬁﬁr@%ﬁxﬂuﬁ?&Péggg kgﬁgeoFfSFFﬁth§ ny) ah@dhestye
11199, ! O, O SlaePROLALE 81 BLUGaLal LSS o i1l andelge SoToOr
e ou Lches, | Q0hid Wy, ang, ot BEph BRgBE] Hrb g iBh Bkl
OEDEDIENCE | o o AEL BBy CafBE et ERVERL! YR BlLPl e WP 0ol
FIG 4, designat gy cohtd® WitHCLHE"HEhEs 96 agent. Further, the ink
ribbon 32 has an idéntical width to the tape 31, and
10 its ribbon tape is coated with black ink.. |
Further, in FIGS. 3 and'4, designated ‘by 27 is the
tape identification part, which is shaped ip_a form-
correséonding to a_kind of printing tape 31 ihstalled
inside, for on-off operations of plural swifcpes of the
15 tape sensor 11 to be effected by presence or absegce of
a cut-out 28. Assuming three switches to constitute
thé tape sensor 11, they can give 3-bit infofmaﬁion,
for identification of 8 kinds of tapes'in deéendence
on whether or not a respective switch of the- tape
20 identification part 27 is provided with the cut-out 28.
In FIG. 4, désignated by 29 are guide members for
guiding travels of the tape 31 and the ink .ribbon 32 in
the cassette case 22.
As shown in FIG. 4, when the‘tape cassétte 21-is
25 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



guiding travels of the tape 31 and the ink ribbon 32 in t he

cassette case 22. As shown in FIG 4, when the tape cassette
2%-iﬁ %5b furnished in the tape cassette accommodati on portion 6

of the la i.nting apparatus 1, the thermal head 9 S, ed
to be di spi’ggbpﬂﬁvhe recess 26 of the tape WO 99/ 3995?"'*&%%{3 -
PCT/ JP99/ 00513 16 cassette 21,
and the ink ribbon wi nding shaft 10 is 16 fitted in a reel hole of the
ri bbon 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 5

over | appi ng ma L ot t . gt &
22 o be It or pORBFEbER et el (HHeF Lipk = 1B50R (Pnding enafR210) 18 Tase
roller 8. fitted iR & RUJPIRIRAGP tite TLOH0OS| ﬂ&é%b”?ééﬁgg?}t

information fromthe key input device 3, for generating 10 o]
thermal |y transfai ithe Heddd®s i2K df R tapd assette 2hethape dte As the

thermal head 9 prints one |ine of characters or synbols, the platen
roller 8 is drivexposed the taps @¥ &md tiled idde +ilpieoR132ndint Aa i nk ribbon
32 are fed to be carried by a predeterm ned distance fromthe 15 .
t ape casseste 21oveHiapping mannexr npsctheypn axe pulled owpefiron tbeeffect
a printing of a whole input character string. As used for the

t hermal transfer cassette case 2k ridesn Brrexporeddbetwean thebshermrd- - up
reel 25 which is driven for rotation 2¥ the ribbon winding 20
shaft 10. head 9 and the platen roller 8. :

The thermal head 9 is responsive to inbuf print
information from the key input device 3,.for generating
10 heat to thermally transfer ink of the ink ribbon 32 to
the tape 31. As the thermal head 9 prints one line.of
characters 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
15 . tape cassette 21. The above'printing action is -
repeated to effect a printing of a whole input
character string. As used for thé thermal trahsfei,
the ink ribbon 32 is wound on the ribbon take«~up reel
25 which is drivén for rotation by the ribbbn'winding
20 - shaft 10.

As the printing is complete, the tape 31 is
discharged by the platen roller 8, through a tape
discharge outlet 12, outside the apparatus. 'Near the
tape discharge outlet 12 is provided a cutter 13, by

25 which a printed part at the end of thé tape 31 is cuﬁ.“

FIG. 5 shows a mechanism of the cutter 13.

Designated by 14 is a stationary blade provided by



As the printing is conplete, the tape 31 is di scharged by the

platen rqoller 8, through a tape di scharge outlet 12, outside the
apparatus. Near the tape discharge outlet 12 is prOV|ded a cutter
13, by 25 WO a printed part at the end of the tape 31 PETUR$9/00513
FIG 5 shows a nechanismof the cutter 13. Designated by 14 is a -
stationary bl ade provi ded by : WO 9%/39912 _

PCT/ JP99/ 00513 , | 7 17 fixing to a
body frame 2a of the apparatus, 15 is a nobil e bl ade rotatable
about a shaft 16 relative to ‘the stationary blade 14, and 17 is a
rotary plate to fixing tdeadpodgnitamer dmapifotthgy appaCatmsor (Soks shown)

5 The rotary plate 17 is provided with a pin 18, which

engaged wi th an aem#ghl% hbﬁ@elsgtetabaeaahpysaa shaft léhmajative p#%v. ded
to the nobile bl ade 15. th rotary _pl-ate 17 rotates by one

revol ution fromthe Stathﬂ“'?ﬁl’t?%?dﬁoéflvl 8Rd( dHoF iBn TetaryPlate, £ row

10 directio the nopile noves relative t :

stationary bl ad}q_zfirﬂ'ﬁ’t‘lg t:ﬁ‘éL"E‘gbﬁnB?Yb @Femﬁ’ & r‘é‘ srilown)a‘part from

the stati nary ﬁ@lde 14 tor '
t

nei dent P 4 rarhat? BEAEE " M1015 Braxaged with' ' pikl Z‘#vng%cenmms
9a arrayed on 2 14 nhoBaRl R 8h elongaelnfEshsy o£Th!

t hermal head 9 a nfing to ec ed mnth a

AN L neoralle gRS i b RagEny %df“ﬂ A
print formed th%ﬁﬁ&ﬂrﬁ"ﬁfa@esﬂfuibﬁatéé ﬁydehé/ﬁgboiﬂilon from '
an initial position (shown in fIG. 5) in an arrow
10 | direction A, the mobile blade 15 moves relative to the
stationary blade 14, cutting'the tape 31 before opening ‘
apart from the stationary blade i4 to return.to the
initial position. |
Incidentally, the thermal head 9 has 192 heat
15 generating elemgnts 9a arrayed on a line at a pitch of
8'dots/mm. Therefore, the thermal head 9 alléws.fo; 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
20 print formed thereon with a solution of 8 dots/mm, and
in a longitudinal direction of the printing tape 31
also, a printing executed with an identical solution.
FIGS. 6A and 6B are illustrations respectively
showing labels created by cutting with the cutter 13,
25 after a printing on the tape 31 by the label printing

apparatus 1, and FIGS. 7A and 7B, illustrations Showing

states of use in which those labels are wound and



in a longitudinal direction of the printing tape 31 al so, a
printing executed with an identical solution. FIGS. 6A and 6B
are illustrations respectively showi ng | abel s created by cutting

with the cutger 25 after a printing on the tape 31 by
printing \5899/?4%%% atus 1, and FIGS. 7A and 7B, illustrati J@%ﬁwﬁ%
states of use in which those | abels are wound and WO 99/ 39912
PCT/ JP99/ 00513 18 18 af fi xed on
objects. - FIG 6Aillustrates a | abel 33a created by -cutting
the tape 31, with a length as a sumof a print region - 34a having a
| ength La-corresB?@ikgg-Bg gggegggnd along 5 an outer circunference of
a stemof a pencri~~and an overl ap al |l owance regi on 34b having a '
| engt h Lb. I 2A 1l a W d
FIG, @ﬁ ?Lﬁoldéﬁiséd_ &8 1d5el T?§*|§§§?t§§ab%a§ﬁtm§

on a pencil 35 of a hexagona rm

characters of "Jgha SMpaH31,1%ith aPichgich id M Ghak a5t &4 SiZ6 Sebigh! e in

the print regi on 34a. The |l abel "33a is wound on the pencil ™35,

with the print rgghORav4agorelleapied 1Al corrdeortiithg to one PBéhnd g16RE On
t he overlap all owance regi on 34b. The overl ap al |l owance region
34b is notsal wayan ohter chicedmterasicd ©fraoEtsmwrof sa fpend ik dadednend to
be hard to peel. FIG 6B illustrates a .label 33c
created by cuttiogerlap allbwancapeedlionn3db hdwing @ abenglunbbt a. print
regi on 34c having a length Lc corresponding to a length of an

FIG. 7A illustrates the label 33a, as 1t is wound
on é pencil 35 of a hexagonal form. :
The label 33a has characters of "John SMITH"
10 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
par£ thereof 6n the overlap allowance region_34b.—
The overlap allowance regidn 34b is not always
15 . needed, as its provision is for the label gnd to be
hard to peel. | ' . _
FIG. 6B illustrates a.label 33c created by cutting
the tape 31, with a length as a sum of a printjregion
34c having a length Lc éorresponding to a lgngth of an
20 outer circumference at a stem of a mechanical'pencil 36
and an overlap allowance region 34d having a length Ld.
FIG. 7B illustrates the label 33c wound on the
mechanical pencil 36 of a circular cylinder.i
- The label 33c has characters of "TEL 245-3716,l
25 | John SMITH" printed in two lines, with character sizes
suitable in the print region 34d.

Next, FIG. 8 shows, in block diagram,



20 outer circunference at a stemof a mechanical .pencil 36 and

an overlap allowance region 34d having a | ength Ld. FIG 7B
illystrates the | abel 33c wound on the ' mechani cal pencil 36 of a
circular cyl iwoos/39912 The | abel 33c has characters ofpcriboonosis
245- 3716, 25 John SM TH' printed in two lines, with character sizes -
suitable in the print region 34d. Next, FIG 8 shows, in block
di agr am WD 99/ 39912 19

PCT/ JP99/ 00513 _ : - 19 . an el ectronic
circuit of the label printing apparatus 1. The printing
apparatus 1 conprafneslecteohiel bdrcéit of the lldbeXX@yrinmping dgypaLatusal.
ROM 41, a RAM 42, a character generator 43 for display;. a character
generator 44 for 5 Thepprintiogg tappabspisa)]l donmel sles andcanprobler 40,
device 7. The controller 40 is constituted with a CPU

(central processitheukey)iopuhedewvdceo 3-ha ROM iddputa RAM 42, devihardctehe
ROM 41, the RAM 42, the character . generator 43 for display, the
charact er gener at@enegateg 43 fpgr displaynga chardchigmgenaraton, 44 feund
driver 45 for driving the thermal head 9, a potor driver 46, for
driving a step noPBFnEFNGe Egﬁr épaéﬁ’n%ﬁg Catden and a prinfter devics {he

ink ribb i ndi - h 10, . driver 48 f dri DC
mtor 49 as & dr i ve fofhengonfsoiide, 40 ds pondtiuian nebih e chl 1y

The controller 40 resgon s.to a control.iggnal onlthetkey

' f
i nput device 3, fbFERYER tPRgeees1Ag r§ﬁ§qgﬁﬁﬁﬁjﬁéxqﬁéa*é%ﬂﬁﬁ?u
The ROM 41 has St&@@ﬁcéhgfefﬂe th@Q&%“%%e RAM 42, the character

generator 43 for display, the character generator 44

10 for printing, the display device 4, a head driver 45
fo: d;iving the'thermal head 9, a ﬁotor'driver 46 for
driving a step motor 47 as a drive for the platen
rolier 8 and the ink1rib50n winding shaft 10; a motorxr
driver 48 for driving a DC motor 49 as a drive for the

15 cutter 13, and the tape sensor 11.

The controller 40 résponds to a control signal
input from the key input device 3, for eXécuting
programs stored in the ROM 41. |

The ROM 41 has stored therein, in advgnce,

20 programs of various prodesses 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 iines of characters or symbols printable in
accordance with a tape width,.a size of'charécters or

25 symbols, a printing interval, and a line interval, as
well as various data necessary for creation of‘laheis'

according to the present invention.



20 prograns of various processes to be executed by the

controller 40, including a | abel creation process and. a printing
process,-data on a print format such as a nunber of |ines of
characters S prlntable i-n accordance with a a
si ze of cha ac?%‘}gg synbol's, a printing interval, %%Q@PW’W@IS

I nterval, as mell as various data necessary for creation of |abels
according to the present invention. 20 WO 99/39912 .

PCT/ JP99/ 00513 ' 20 : The RAM
42 is enployed as a work area for process prograns to be executed
by the controller 40. lﬁiﬁe 4 S rgge. regi ons
secured therein for Thé: v%zru%%se’a‘gt°&g8 N% %og.esfa%na grpfl%fess

input 5 :H o? 41\?5(’: €3 Bd '@xé’é’ﬁ@e&ﬁ%gl Eﬁépéghi:%li@ir %t e %@%er,

of data on a st haracters or they

are input in resgansent 4 PRAA4QSEagE regions sBaa2EkeEhs &?&91' fopput keys':

at the key input device 3 Is”a |sp ay buffer for storing bit

map data 10  00das Rl N Nandl v} 4881 ghatlar Byt 228 96. ayMiepht
to be displayed on the display device 4, 42Cc is a . print buffer for .

storing bist map Higifex pfontsttating data oncarréspesding thataicaedncadel ring
of characters or. synbols to be printed at the printer device 7,
and 42d 15 dfs date@msterstgring ¢bHrchanpoters erosypbods dat bet o be
set for the printing as well as of various required data when
processi ng t he piinttedy as they are J.frpvetcharaesppngengpappem&mms of
di spl ay has stored
character/symbol input keys at the key input.device 3,
42b is a display buffer for storing bit map data
10 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 oharacrers or.
symbols to be printed at the printer device 7, and 424
15 is a register group for temporary storage of data to be
set for the printing as well as of various required
data when processing the printing.
The character generator 43 for'dispiay has stored
therein pattern data of characters or symbols to be
20 displayed on the dlsplay device 4.
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.
25 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,



therein pattern data of characters or synbols to be 20 di spl ayed on
t he di spl ay device 4. The character generator 44 for printing
has i stored therein pattern data of characters or symnbols of

a plurality to be printed at the printer devi

The printer eV|ceE§ conprises the thermal head 9, thg&ﬁ%éggﬂéﬁar
47. the thermal head driver 45, the DC not or 49, the notor driver
48, the platen roller 8, WD 992389912

PCT/ JP99/ 00513 - 21 ~ the ink
ri bbon wi ndi ng shaft 10, the tape sensor 11, etc., and is adapted

for a thermal thanShl SEYRNWihding shaEHGIGPYtﬁéIEbp&h%hﬂ§d¥‘if”
synbol s in a | ongitudinal diTection of the tape 20

FIG 9 shows aetehl,canid dperaidptivd fopr&schemal trans£eer ad ng

| engths of print regions of tapes in accordance wt

conf i gur at i onsthereblye prdfft chadyactears or symbehsclinane loagditiasiiefalout er
ci rcunferences of the objects and al so |l engths of |abels to be
wound around dérectiome adhjtde Hapes2@ata to be sfored in the ROM 41 for
use in creation of |abels according to the present I nventi on.

Configurdtion Nos. FIG 93 showsp staple of operptigppdcexpressdamdnd to

wi ndi ng parts gf thglobjects for_the, | abel s,to be wund tq be

af fi xed thereo eglating Jengths (9f REIRC Tegignpeof, CApES 4R
Pgéggg?ively. acc8r %B%Bew£¥ﬂjé%hfjﬂé¥a {§EQ1$P faﬁgi-a%%gkogbjects
(which are lengths of outer circumferences of the
objécts and also lengths of labels to be wound around
10 the objects), as data to be stored in the ROM 41 .for
use in creation of labels according to the preseni
invention. Configuration Nos. 1, 2, 3, 4 and 5 of
the objects correspond to_winding parts of the.objects
for the labels to bg wound to be affixed thefeon, as
15 a regular triangle, a square, a regular hexagon,
a dircle, and an oblate form in cross section{
respectively.
The label printing apparatﬁs éccording to the
present invention is operative simply by measﬁringfand
20 inputting a size in part associated with a configura-
tion 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 measﬁring the total length of the
25 outer circumference at the winding part of the object
to set up'a length of a label.

FIG. 10 describes, in a corresponding manner,



The | abel printing apparatus according to the present invention is

operative sinply by neasuring and 20 inputting a size in part
asFOC:aLed wi th a configura- tion of an object, for autonatlcally
cal cul ating total |length of an outer C|rcunference

part of the“gbfgé%?nto set up a length of a | abel, %éﬁ&%g#ged
of nmeasuring the total length of the 25 _outer circunference at the

wi ndi ng part of the object. -to set upza length of a | abel

FIG 10 describes, in a correspondi ng manner, ~ WD 99/ 39912

PCT/ JP99/ 00513 - measuri ng

di mensi ons of objoc m,g? EihdiPit oy 6Peoy§s&nggf>sbe' inBGECHIARER Wadk

confi gurati ons t her éon.

As illustrated % cozdddife Rhott Ceoht 1 fliPalPbRE! ofS thel ew;)garcst Fogngl e in .

5 cross- sectionale con iguratron at t el w nding part

hei ght di mensi onydl Qipd1® tSBe AafEikédItRekolal as illustiratied
measured, and this is input. It is a length H2 of a lateral 'in the

case of a regul ahguBLf @) eif the objécti sbaaceeyilar ratahigdle w0

| aterals in the case 10 of a regul ar hexagon, a dianeter H4 in the
case of s cross-<dectboniah oonf bhghbatiidnaathtbenédabelicwindimg part,
case of an oblate form FIG 10 only shows exanples of neasuring
di mensi ons of olf deisghThitimension gl of the geguisronzieaglise ifs sthat
changed. For exanple, if the 15 object is a regular triangle, it is
possibl e to neasis eco be measuredgtandfthighisi dapu It is a 1@RgEh he

conflguratlon of an object (FIG _ 9) is
H2 of a lateral in the case of a regular quadrangle,

a distance H3 of parallel two laterals in the:case

10 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 meésuring dimensions of objects. The measuring
dimensions can be freély changed. For example, if the

15 object is a regular triangle, it is possible to measure
a length of each side. |

" When the éonfiguration of an object (FIG. 9) is
defined, the.size of a specified measufing dimension
shown in FIG. 10 can be input, allowing for an.

20 operational expression in the table of FIG; 9:to be
based on to determine_a length 2 of brint region of
the label (the length of an outer circumference of the
object, the length of the label).

Next, on the basis of a flowchart in FIG. 11,

25 . there will be described a creation process of a label

to be wound by one round on an outer circumference éf

such an object as shown in FIGS. 6A and 6B, having



defined, the size of a specified neasuring dimension shown in FIG

10 can be input, allowng for an. 20 oper ati onal expression in the
table of FIG 9 to be based on to determine a length Z of print
region of WO99399M3e | abel (the length of an outer circunfer eRCE/AIBIIOSES
object, the length of the |abel). ' Next, on the basis of a
flowhart in FIG 11, 25 there will be gﬁfcribed a creation process of
a | abel to be wound by one round on out er circunference of

such an obj-ect as shown in FIGS. 6A'and 6B, having WD 99/ 39912
PCT/ JP99/ 00513 23 a wound part
on the outer circarwenadcpast chetbs ewter circumferenge iof theiohjeat,
whi ch an input character string_ s _ pri nt ed. A wi ndi ng
| abel - creation ke3soR Pﬁbnﬁeyegﬁﬁﬂtln Fhlch(ﬁﬂﬂ%ﬁ?ﬂ¥|Qﬁ¢ﬁﬁ?%@§rﬁtééng is
having its |abel creati node set up, causing a |label creation
process of pPringe 11 to start. First, a preset-initia

Beetion 107 step oyinaind Jlel RSy i SF RS R LaPuf °P
for a w ndlg’lg |ab§éY§_8%P% T’%gﬂg{n}] ?ye‘i%@ed,lzlhg\r:&%d J.t lab llélfeé’\?%?ﬁ the

sel ection sScreen ar e ~di Sp aye chara

representing conghggéagégnﬁﬁi Sﬁuglﬁgi aCRlageh; éfggg éébélrﬁﬁe The

user noves a cursor oper ati on, with
a configuration pgggeniat Lgngphee . desired object, and operates an
execution key to thereby sel ect : .

First, a preset initial process (step S1) is
followed by a screen displayed on the display.section
10 (step 82), for selecting a configuration of an object
for a winding label to_be wound thereon. FIG. 12
illustrates the selection screen. In FIG. 12, there
are displayed characters representlng conflguratlons
of object, together with numbers. The user moves
15 a cursor K1 by a key operation, getting a match with
a configuration presentation of a desired object,
and operates an execution key to thereby select
‘a configuration for the object. When a configuration
of object is selected (step 83), the selected data is
20 stored in the register 42d of the RAM 42 (s;ep's4);
In order to define a length of an outer circumfer-
ence of an object of the selected configurafien, the
display device 4 displays thereon a screen, together
with an icon, requesting an input of a particular
25 dimension relating to the configuration of the object
(step S5). FIG. 13 illustrates the screen. 'As a

hexagon is selected to be the configuration of



a configuration for the object. Wen a configuration of object is
selected (step S3), the selected data is 20 stored in the register 42d
of the RAM 42 (step $4). In order to define a length of an
outer circ er - ence of an object of the sel ected cogfd L.Qn

t he Uw(ﬂéoag%z devi ce 4 displays thereon a screen, togetgékgwg%éﬁ -
with an icon, requesting an input of a particular 25 di mensi on
relating to the configuration of the object 24 (step S5).: FIG 13
illustrates the screen. As a. - hexagon is selected to -be the
configuration of WO 99/ 39912 :

PCT/ JP99/ 00513 . ' . . Oenbi ect
, , displayed ﬁe%ee equest ] ect,
there is displ ayglaeaog rece:te-'ﬁ Pelaagstllsng isplaye aa | mansril orn % stf)e.mvgen its

paral lel two |atgrgkfension H3 BBewesd i¥d eI Hwo kevgePils he key

I nput device 3 _to 1nput, at a location of a cursor designated by -
K2, 5 a si zghafukBe aRPlblscAutieF s kKeys FE ithd kefpapnpee device 3
fromthe object. The specified dinmension to be measured differs in
dependence on a €eninputat a@na locatioselodt tzedatsdihades synd¥ed The K2j ai | s
are as descri bed I n explanation of FIG 10. 10 When
measur enmers dat aai sizepof theepp86)ifiside diatension, as ikt simrmeasyrede

regi ster 42d of the RAM 42 (step S7). Next, the display device
4 displ ays therefnom the objecstupTher spedidiieth dimansirnltevlRce (step
S8) . If here i's nmade a setup for the overlap allowance, , 15

there is set a fmagspred Paffess dajdepandencsyion ¢ configurabipRs (npe RAM

42 (steps S9 and S10), but unless the. .
( P seleéted at the step S4. The details are as described

in explanation of FIG. 10.

10 When measurement data is input (step S6), the data

is stored in the register 42d of the RAM 42:(step s7).
Next; the display device 4 displays thereon a

setup screen for an overlap éliowance (step S8). -

If here is made a_setué for the overlap allowance,

15 there is set a flag F to be provided in the register
42d of the RAM 42 (steps S9 and S§10), but unless the.
setup is made, the fiag F is reset (steps S9 and Sll).

Then, the display device 4 displays thereon
a screen requesting an input of data to be printed on

20 a label (step S12), and if a string of charécters or
symbols to be printed is input (step s13), its input
data are stored in the.input buffer 42a (stept814).

Like this, inputs of necessary matters are now
finished, waiting for an instruction of print to be

25 given by operation of a print key in the kef input_
device 3 (step S15).

When the instruction of print is given by



setup is made, the flag F is reset (steps S9 and S11). Then

t he di spl ay device 4 displays thereon a screen requesting an input
of data to be printed on 20 a |l abel (step S12), and if a string of
characters @fo99/39912 sSynbols to be printed. is input (step S1PCTARONOISAPUL
data are stored in the input buffer 42a (step Sl4). Li ke this,
i nputs of necessary nmatters are now finished, waiting for an : .
instruction of print to be 25 gi ven by%ﬁ)eration of a print key in the
key input device 3 (step S1S). When the instruction of
print is given by WD, 99/ 39912 - o

PCT/ JP99/ 00513 operation of the print key, the d#%a set up operation of
the print key, the data set up on a configuration of an object at
the step S4 is basednfiguratdon off e dbjesk rat pehriepeept B4t hs based
configuration an operational expressian shown in the table of FIG 9
5 and st or edonntphgerRd\Vinl copmespendanae t&Q &the ¢ppfiguration

operational expression nuneral data set u t the, Ste 7.0 have,

BP {ﬁngg; oI a_f&p@P@FéEéPragoj??r9551°§)é&ﬁWﬂ Hh Emeoﬁ?éieEPicﬁhger nce
ject, its . l.en engt h of the ou cikrc erence

of I 1? d5 'E he oBPEcEroxRd d‘l"’sgﬁ‘@f I(@bta#’ofaq'égpfr? n "t&?%g’r{é%ezm e

cal cul ate step _S16). .l n_the exanpl.e of : e I th La of

the print regi on°B% a¢§°ﬁ@ﬁrf¥? S %9i?dﬂé?afvha{§ %?Ee%pf?gn?p%e

oper ati onal expressi o%g gsr&d iaQreF,I %%sq%ct of éh@%élgngigbéggoi:ot Be

_ _ print
region 34c is H3P[-&Fr rom e operational ‘expr.ession. The

determ ned I ength g3 on an lcutdh? & ddntdFerddi 5 S€nd28pgbctheiRAM 42,

assum ng
length (as a length of the outer circumference of

10 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 n:KH4; a; it is |
given from the oéerational-expression, and in FIG. GB;
the_length Le of the print‘region,34c is H3/+/3 as from

15 the operational'expreSSion. The-determined length 2
is stored in the register 42d of the RAM 42,.assuming
a print line number (fhe number of print dots in a
longitudinal direction Of the tape).to be N. |

Then, in accordance with the determinéd length Z,

20 a width of the tape 31 to be detected by the tape -
sensor 11, and the number of characters or symbols-of
the input character string, there is made a reference
to the above-described format data in the RbM.41, to
have formats such as of a character size, a character

25 spacing and a line spacing determined tb be suitable
for the determined length 2% and set in the register 42d

of the RAM 42 (step S17). In this case, the.character



a print line nunber (the nunber of print dots in a | ongi t udi nal
direction of the tape) to be N Then, in accordance with the
determ ned length Z, 20 a wdth of the tape 31 to be detected by the
t ape - 11, and the nunber of characters or synbols_of

t he i nput cﬁ%\(sg!@fggiz string, there is made a reference PCI/IPRU00513
above-described format data in the ROM 41, to have formats such as
of a character size, a character 25 spagg ng and a |ine spacing
determ ned-to be suitable for the determned length Z and set in
the register 42d of the RAM 42 (step S17). In this case, the

gg%;?ggg;00513 spac%ggg%g3%%%%sted for respectivez%haracteis'gﬁaepﬁg is

dj d for. o h ' : h
o usted of ¥ eoResiite o AS A df Syymbots, 14 HATEBHISLALISHERL, O
S16. In other 4o tha3efRytn PR dd HL é“‘—’%@éﬁ‘tﬂfﬁ at thhgefibgp S16,

5. a sum of character |engths of respective char parts of - .

the string of chgbaaks From tHEPAchgtd ¥ Meterminedi #€ Qﬁecgééécéfé;x
nunber of characters) is subtracted to determne a | ength of

spaci ng, Whi ch ia guw é¢dcharacter 1&ithBIMEIredpsdeivet Ehakateeyal s of
the string of 10 characters or synbols to determ ne the character

spaci ng. By sett pagtshiof ¢ther atirdngs pAC iclatmdteen or symbolfa(widehs, the

respective characters of the string of characters or synbols are

evenly allotted sazehef charactest eX moatbelrepdt kharaotementisd |sybtractedhse
adequate 15 margi ns are provided at front and rear ends of the

to determine a length of spacing, which is divided by

the number of character intervals of the string of -

10 characters or symbols to determine the'characfer
spacing. By setting this character spaciné between
.characters, the réspective characters of the string
of characters or sjmbols are evenly ailotted in the
determined length 2. Incidentally, in a case adequate

15 margiﬁs are provided at front and rear ends of the
string of charabtexs or symbqls, from the length 2
determined at the step S16, the sum of print lengths
of respective charactér.parts of the string of
characters or symbols and lengths of the two margins

20 are subtracted to determine a length of spacing, which
is divided by the number of charaéter intervals of"
the string of characters or symbols to detefmine the
character spacing.

After the setting of format, with respect to .
25 characters of the input character string, their'péttern

data corresponding to a set character size are read

from the character generator 44 for printing; and



string of characters or synbols, fromthe length Z determ ned at
the step S16, the sumof print |engths - of respective character
parts of the string of ‘characters or synbols and | engths of the two
mar gi ns 20wo 993982 subtracted to deternmine a | ength of spaci rRCT/SHDO513

i s divided by the nunber of character intervals of the string of
“characters or synbols to determ ne the - char acter spaci ng.

After the-setting of format, wth respect t 02725 characters ‘of the

i nput character string, their pattern . data corresponding - to a set
character size are read fromthe character generator 44 for
printing, and developedD did/ B89 rint buffer 42c, providing a set

PCT/ JP99/ 00513 27 ' devel oped on
the print buffer chagaqhesisparing seatep S18).character spacing (step S18).
For the printing process, a decision is nade of the setting of an
overlap all onance at tERE sthke Bointing Preocefss1e) ! de°151°n is madgheof

process is.different, by presence or absence an overl ap..
al | onance settinghe setting of #Qwo%ﬁﬁ%?ﬂc?ﬁiewéﬂthétl§B& stemhhg

appar at us whi ¢ as shown in FIG 4 a distance between the 10
cutter 13 &nd théﬁﬂﬁﬂrﬁigxmad 9, the label printing apparatus is

adapted to carry the t,ﬂge Sod reI# n?éﬁf?’aﬂﬁg‘%qu ?ﬂseq’t% lg]:abalbeséri)ce

return upstream and t end,

correspondence of an Jvﬂﬂfgg‘éifb&%ﬁéérséétﬁﬂg.thé t her mal heed 9 a part

For a structure of the label printing apparatus
which has as shown in FIG. 4 a distance between'the'

10 cutter 13 and the thermal head 9, the label'pr;nting
apparatus is adapted to carry the tape 31 merely
downstfeam, and unable to return upstream, an& the
printed tape 31 has.et its end, in correspondencé
between the cutter 13 and the thermal head 9, a part

15 left as an unprintable blank portion. The labels 33a
and 33c of FIGS. 6A and 6B are provided wiﬁh overlap
allowances 33bland 33d at their ends, for which overlap
allowances the blank portion is made use of, ;s'it
develops at the tape end. -

20 Therefore,.if the setting of overlap allowance is
absent, then a start 6f a printing is followed by an
interruption 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.

25 . 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



15 left as an unprintable blank portron.

33c of FIGS. 6A and 6B are provided with overlap al |l onances 33b and
33d at their ends, for which overlap al | omances the bl ank portion

is made use of, as it devel ops at the tape end. 20 -
Therefore, WOMWIXRtti ng of overlap all owance is abs POT/JPIW00613a
start of a printing is followed by an ' interruption of the printing
for a process to cut the . bTank'portagn at the tape end, whereas -
such a process I's not provided when“dn overlap all owance is. set.

25 There will be described a printing process. Wen - t he
filag Fis set or an overlap allowance setting is made, -pattern data
of an input chardevelopediong tbe print bufﬁemggﬂaeexg read by:line

PCT/ JP99/ 00513 : devel oped on
the print bufferafibgralinectd bg: trassferred t&fﬁéﬁIﬁhﬁ?ﬂﬁilﬁ?ﬁ#e&sferred

to the thernal head where they are printed on t tape 31 by
driving the w. erﬂeﬁkeﬁeﬂE?aPFﬁ@tﬁpeREnF599§aPeM%ﬂh q%Wﬁﬁ%nﬁhﬁlng,

5 - th t 47 t th t

o en 5 ST sl B 0 4 )
int | b d t.h t '

T 7.2, 2650NE B el =

to 10 a dr' a %ﬁprgffgfr %Qggiggptan d%%ﬁ)é7 39 5\9 gg E}r Mth of one

platen roller carrres i ve step umber

o1 “the step’ o ofy ﬁlcg {5¢68U8469. 1O print 14HE" BRHEANHLO LA Y |1 NE

nunber and a fee
a counter prov1ded at the register 42d of the RAM 42.

In this case, the print line numberfcorresponds to

10  a drive step number of the step motor 47 driving the
platen roller 8 which carries the tape 31, and: the’

drive sfep umber of the step motor 47 is counted to

thereby control the print line number and a'feed of
fhe tape 31. |

15 A count value of p:ihted prinf lines is compared
with fhe print line number N initially set in
correspondence to ‘the length Z of print region, and
unless the ¢count valﬁé'has reached N (step S21), the
printing is sequentially rebeated for a subsequent one

20 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 distance_between the cutter

25 13 and the thermal head 9, and more specifically, it is
a fraction additionally including a more er less blenk

to be set at a rear end of the string of characters



the tape 31." 15 ' A count value of printed print lines is conpared

with the print line nunber Ninitially set in correspondence to the
| ength Z of Wx99830912egi on, and unl ess the count val ue pes/yrenssed N
(step S21), the printing is sequentially repeated for a subsequent
one 20 line (step S20). Wen the priné Is over for all print

lines, the tape 31 is discharged, and the c Pter 13 is ) operated to
cut the tape 31 (steps S21, S22 and S23). The di scharge feed of the
tape 31 after print is a fraction coriresponding to a di'stance

bet ween t he cut ©& symbols. 1 Theddischangendeedecaf Theanwhperyl is
specifically, it is a fraction additionally including:a nore or

| ess bl ank contrpljed &y gounting the stephaumbem@ffthehaten ers

WD 99/ 39912 PCT/ JP99/ 00513

29 . or Tphes &7 ARiHRg nehgcPlakanorolden: Spe Whens the tape 31 _
Che platen rol| 88 SARGSHE $8 % A REIoR of "Thp  Shter, 4 3 TROGEINIRG of
DC motor do o B tHd Ukh movor 4f 15 (SL8bERATT ARY, Shel b R 4™ 1"
Phter. O 1S o Bl Wi dbute | S ekt Sorpoes s O HE B of - 10

print region cobpg§@yygﬁuié(giﬁﬁ%éfigggeggogﬂegz%ﬁg he guttfﬂ cunf erence

of such an objectl. as shown in F and 1s provided with
an overlap all opgoeesses described !fatég.flag F is reset or the overlap

al | owance
A label is thereby created, which has.a length of
10 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 allowanée.
If the flag F is ieset or tﬁe overlap giiowance
setting is absent, a blank parﬁ at.the leading end of
15 the tape 31 is cut to be removed just after the start
of printing. | ' .
Pattern data of an input character string as
developed on the print buffer 42c are read by line
after line to be transferred to the thermal head 9,
20 where they are prinﬁéd on the tape 31 by drivihg the
heat generating eléments 9a. The step mot&r 47 is
driven by one step, rotating the.platen roller 8,
carrying the tape 31 by a width of one line (step 524).
A leading part of a printed character string advances
25 up to front of the cutter 13, and with a deéi%ion that .
it has reached an interrupt position, the driving of

the thermal head 9 and the platen roller 9 is stopped



setting is absent, a blank part at the | eading end of 15 the tape- 31

Is cut to be renpved just after the start of printing.

Pattern data of an input character string as devel oped on the print
buffer 42c Q¥ by 1ine after line to be transfer IPEE’J?%WQ%E" )
thermal head 9, 20 where they are printed on the tape 31 by driving

t he heat generating el ements 9a. Thggstep notor 47 is |

driven by one step, rotating the platen roller 8, carrying the tape
31 by a width of one line (step S24). A | eading part of a printed

character string, adyapces 5 up tqQ front of .th utter 13- and with a
deci sion. that t© ln@FFrHBE Fgﬁcﬁé;&"%r’rn]gnt a%ﬁ‘epgjsqcﬂ‘%ﬁﬁrt i ving of

the therml heady?;od Bg BpaLERihG khe Tittel WPID cut a 100843/ SR Lot
the printing, a e t 9 ahS - i opEs,aL ]

cutter 13 to cu?g%}'Peggicﬁfg{Begépé 31 (Stggrst So taﬁl?tsfgp?’e) '316?2%%%%"@2' and
S26). Thereafter s vt i hie a | t 3lst Sye | f 0 a
Finkl 5 o bri &he) PRAnSHhIartEEsd SR 2o P R 1) R el © 7

conpl etiorg of therPrtN1ifg, ofhprinreddta Jstepsh®2yedind s528). dipomng the '
DC notor 49, thereby operating the cutter 13 to cut the tape 31

(steps S28, S22 gngompBition of the priftiakgl the ttheyeB) dLad Bsbhakgdapt
overlap 10 al I owance. - As described hitherto, according to
t he enbodi nent, driving ther BCi moberprdyi dherebyalogeratinig ncheppattexs
adapted, by inputting a configuration of an object of _
13 to cut the tape 31 (steps S28, S22 and S23).
A label is thereby created, without ovefiap

10 allowance. .

As described hitherto, according to the gmbodiﬁent,
there is bé'provided a-label printing apparatus .
adapted, by inputting a configuration of an object of
winding/affix and a numeral value on a configﬁration-

15 depending characteristic defining the configuration, to’
automatically détermine a length of a label, and print
characters or symbols, having them adequateiy arranged
within the length. The label has a preferable length
to be wound/affixed aroﬁnd the object.

20 Next, there wiil be described another embodiment
of the present invention. 1In the previous embodiment,
characters or symbols.are'printed in a part. to be
wound/affixed on an object. In the present eﬁhodiﬁent,
however, no characters or symbols are printed:in a part

25 to be wound/affixed, but characters or symbblé are

printed in a region connected to the part to be

~wound/affixed. A resultant label is preferable for



wi ndi ng/ affix and a nuneral value on a configuration- 15 dependi ng

characteri.sti¢c defining the configuration, to automatically
‘deteérmne a length of a | abel, and print characters or synbol s,
‘havi ng then1a8@§v 2 arranged within the length. The PRF&IPINGNSIH
‘preferable I ength . to be wound/affixed around the object. 20

Next’, there will be described another enbodi ngpt _ of the present
invention. -In the previous enbodi nment, : characters or synbols are:
printed in a part to be ' wound/ af fi xed on an object. In the present
enbodi ment , owever, no charagters or synbols are printed in a part

25 - to be woun BRED R 92 B4 E8FEIBPtIDR, GPYea, FOr examplgy nt ed

in a region connectedif&é+mi£art to b wound/ gf fi xed. -A resul t ant

| abel is preferable for 18 9@)§S}§§§f§ti°n showing an exemplary

PCT/-JP99/ 00513 . . 31 .affi h
as to a distribut PSSR & Haksd AFgording to the ogpher f@qqgiﬂég%ﬁuc

[11ustration showgig, an el A dee) anatorl! 11,888k BRELACGOIA (0 he

ot her enbodi nént . an expl anatory ustration O

exemplary 55 g of e 1abel o FIG, M As shown in

FIG 14, a w nding regi,on 38a of .eﬁgth Za is provided at a
central part of a |abelas shown S3dr1@Nd181 Bt Wwigdi®Rs r33AaNdabGE!f an

i dentical length are provided at both sides thereof. FIG 15 10
i1lustrates an exarmleaf?twsa% Gfs tprovadell d8da téntral parthiodh & hapeindi ng
region 38a is wound and affixed on a distribution cable 37 of a

vi deo apparatus, 33d, and print regions 38b and 38c of an identical

length are provided at both sides thereof. FIG. 15

10 - “illustrates an exemplary 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 priht regions 38b and 38c at its bofh sides are
overlapped on and affixed to each other.

15 FIG. 16 is a flowchart of a print process for
the label of FIG. 14.

Like the steps S2 to S27 and §12 to S14 for

label creation process of FIG. ;1, a selectioh of
a configuration of an affix object, an input of

20 a numeral value associated with the configuration,
and an input of a string of characters or symbols
to be printed are performed, and a print key is
opetated, then on the bases of the set configﬁxatien
of the object and the numeral associated with_the

25 configuration there is determined thé length éa of the
winding region 38a by using a corresponding operational

expression of FIG. 9-(step Tl). A format is set up



the print regions 38b and 38c at its both sides are over | apped on
and affixed to each other. 15 . FIG 16 is a-flowhart of a print

process for the | abel of FIG 14. Li ke t to
S27 and S12 WQo%iN13 o @%11?@91305’? ;

| abel creation process of FIG
sel ection of a configuration of an affix object, an input of 20
a nuneral value associated with the configurgiion, and an i nput of
a string of characters or synbols - to be printed are perfornmed, and
a print key is : operated, then on the bases of the set configuration

o0, SOLEET g e BBl SRR D LG, o ProuoofPRI LKA RE
a corr eSpondI ng %B%%%%Waetef@:eﬁ?d % q;e %ﬁn@eé S&ﬁpti[é) prfh{'_or mat . :

is set up

PCT/ JP99/ 00513 . s asgf or
; a tep T2). TH® characterS¥fBedssfior a
character size aﬁ&gé%'ﬁarf’z?& earn sp3ascci n 1 oefp ) }t%eci%f)%? %ﬁar ac(taers

string to be prighed @%iha ¥ idédtermined, 99 H e B8P 864 S8Ca(wiaBnTek.

The character size is automatically "determ ned, by a detection of a

width of & @ fFurpiighed e, o aih GPt i (disd et Ber SsigeSsuiahbie
in the tape wwdth. Further, the character spacing al so S

automati cally sefint @¢hen tageaudidtival Furthidiessthe charagberi sphaihy also
speci fi ed. Pattern data of a set size corresponding to the 10
i nput character dfr iangontatrieclily tdet itpEn addqua@avalue, undeesread from
t he character generator 44 and devel oped on the print buffer 42c
(step T3). particularly specified. c
Pattern data of a set size corresponding to the
10 input character string stored in the input buffer 42a
are read from the character generator 44 aﬂd_developed
~ on the print buffer 42c (step T3). .'
Then, with the develaped patférn data.trahsferred
one line after oﬁe line to the thermal head 92, the
15 _thermal head 9 is driven, concurrently carrying the
tape, printing én 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 t6 the calculated length Za of
20 the winding region’38a. As the tape feed per one step
of the step motor 47 driving the platen rolief 8 is
preset, a decision is made of a tape feed 6f the length
Za by counting a drive step number of the step motor 47
(step T5). |
25 After the step T5 whose process secures the
winding region 38a, there is performed a prinfing on

the print region 38c (step T6). To the print region



Then, with the devel oped pattern data transferred one line after
one line'to the thermal head.9, the 15 thermal head 9 is driven,

concurrent | weoezwing t he tape, printing an input charget/sFoosbsizng
of " VI DEC 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 | ength Za of33 20 the w ndi ng region
38a. As the tape feed per one step of the step nmotor 47 driving
the platen roller 8 is preset, a decision is made of a tape feed of
the |l ength 38c Zathy samet chgraciiervetstiay @asridre grime ségponvd8b 47
(step T5). 25 After. the step T5 whose process secures the

wi ndi ng regi on 3igh priatedis §E¢idﬁnﬁéldypr itineyngnagn have diffexepti nt

region 38c (step T6). To the print region . WD 99/ 39912
PCT/ JP99/ 00513 character string printed thereon. 3dn this casge, fone same

character string as t he grlnt regi on 38b I s printed. InC|dentaIIy
they may have digachchf them, a carrgspending Qi ffenanty eharadher i n this
case, for each of thegé ﬁ orrespondlng di fferent character 5
string i s3to be it t eyed ifpen the printing of the print:

region 38c is yer the tape 31 | | scharged ouisid the appar at us
(step T7),. and the ta §1t}‘§ gﬁtln?' og)t e 0T Jéncﬁﬂé Fgion S8c ehl. 10

The created | abg] k@ﬁélg?égsslsﬁgehlgﬁh%rged outgiagﬂéﬁés afgtﬁés

t ape body, mhlch TS osUre o an adh ve ag

and as shown in flap 1p7), ana théh‘EaWe”@'l”er oo s '§8)"‘%lé‘§of'é‘dthe
affixed on.the
end.

10 - The created label 33d has a base sheet on a
reverse side of its tape body, which is exfoliated for
exposure of an adhesivé'agent, and as shown in FIG.-15,
the winding region 3Ba is wound and affixed oh.fhe'
cable 37 of the video apparatus, and the pfinp regions

15 38b and 38c are brought into abutﬁent at thei¥ reverse
sides and overlappéd on each other. |

In the embodiment:of FIGS. 7A and 7B,.a print
region of a label is set in correspondence to é part
to be wound on an outer circumference of an object.

20 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 6f a printable character also has to
be small, and further as it is affixed aloné an outside

25 configuration of the object, a string of characters or
symbols may be difficult to observe if the ouﬁside

configuration is a curved surface.



cable 37 of the video apparatus, and the print regions 15 38b and 38c

are brought into abutnent at their reverse sides and overl apped on
each ot her. In the enbodi ment of FIGS. 7A and 7B in%m
regi on of aWCAIP42s set in correspondence to a part F‘ﬂ’dg;% ¢ on
an outer circunference of an object. 20 - 1In such a label, in a case the
object is of a snall : configuration gpd the length of its outer

ci rcunf erence is short either, the print region also has.a snall

si ze so that the size of a printable-character also has to

be small, and further,as it _is.affixe - .S '
configuration o1l‘J t he %%‘f%‘l’: rl a“gt H‘%gsggls%ﬁgr %@}h{%@ggﬁt, %% ?hesfr?tﬂ:l S may
be difficult to't%b% ég?l.b!gcitzm H'ShEEr circumfePrhb@Ub#! ad objetcurved

surface.
PCT/ JP99/ 00513 ¢
I n the present er‘f}oodi ment, as the part to be wound on an outer

circunference ofayah £ 86 be othefUBRhhORReawindieg partq hheafdrintd and
print regions are set to be other than the w nding part.,, the print

S regisons cafedions! @dn Visé yrédagevebyclapae dancompartisen with thendi ng
region irrespective of the size of an object, and further as the
print regions aktinking ardégidhairrespectivecofethevsice af em @bject,
circunferential configuration of the object, a printed character
string is easy & furtheobserthe prhstpregionsgiaddowedojtecberfflath a _
surroundi ng space, and in sone _case, the projecting | | abel parts may
constitute an olbstzespechivenpfiranoputer circymferentisd| canddanuaf4o® t he

enbodi nrent of FIGS. 7A ' ) . .
of the object, a printed character string is easy

10 to observe. The print regions project off in a
surrounding space, and in some case, the pr9jegting
‘label parts may constitﬁte an obstacle in qomparison
‘with a label according to the embodiment of FIGS. 7A
and 7B. |
15 Therefore, in accordance with the use, a iabel of
FIGS. 7A and 7B or of FIG. 15 is to be selegtively
applied. o |
Next, FIG. 17 illustrates a label 33f spirally
wound. and affixed on an object (a ball point pencil 39
20 with a big stem). | _
As shown ih_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
25 angle 6 relative to an axial direction of the objgét 39.
In the case of a label of FIGS. 7A and 7B or

FIG. 15, it is wound by a round along an outer

nctions as a region to be affixed%and griht-regidrk%\/\/ever, :



and 7B. 15, Therefore, in accordance with the use, a | abel of

FIGS. 7A and 7B or of FIG 15 is to be selectively appl i ed.

Next, FIG trates a label 33f spirall wound. on
an Obj ect (‘gz’bda{aPﬂEm nt pencil 39 20 Wi t% a big sten. Nﬂvﬁﬁﬁlboﬁ?ﬂ
shown in FIG 18, letting D be a dianeter of t he object 39 of a
circular cylindrical configuration, 34 tape 31 of a width Wa of

whi ch a woundi ng pitch is Pa is used, and the tape 31 (| abel 33f)
has a winding 25 angle [err] relative to an axial direction of the

obj ect 39. circumferdhddo£a88 8hjactabahdotnel GIndihqnthgik 06

FIG 15, it is wound by a round al ong an outer WO 99/39912

PCT/ JP99/ 00513 jg 90°. In the case of a spiral widmding, howewexunberence
of an object, and the mnndlng angle [err] is 90[err]. - In the case
of a spiral w ner@mdvevamialler angle bbann@9°a smal ler angle than
90[err]. Further, as showmn in FIG 1, in this exanple, 5

the tape 31 is heH(xﬂﬂgthﬁmndasnshbwnobpeEEGat1, in this @xample ni ned

wi ndi ng pitch so that, between w ndin cycl es, nejghboring tapes
will not Bverl aghsn tapsh 31 is heb%ﬁéle wound on the ehjaCt A% of a | abel

to be spirally wound on 10 an obj ect under such a condltlon . the
W|hnd| ng angl e [ & Mredetermined n‘ﬁﬁéda§9aP9‘§FPa§PetéW§lre hetvwran: Bn
t he - diameter D of the object, the w.dth and
a mﬁnding.pitchF!ﬁ%ﬁ%xi%ﬁ&ﬂmkﬁriﬁg t?ﬁgsaﬁﬁgé Pg%rfveglap neacn
other.

In the case of a label tQ.be spirally wound oﬁ
10 An object under such a condition, the winding angle 0
is made as a variable angle in dependence on the
diameter D of the object, the width Wa of the tape,
and a.w1nd1ng pitch. Stated another way, the angle'O
is determined in dependence on the diameter D of the
15 object, the width Wa of the tape, and the winding pitch.
. Further, as shown in FIG. 18, a striné'of -
characters or symbolé'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
20 extended, charactefs or symbols have to be clockwise
rotated at 0 to be printed on the tape 31. Further,
for arrangement of characters or symbols of the string
of characters or symbdls to be aligned in an axial
direction of the object 39, letting S be a half
25 circumferential length of the label 31 wound on the -
object 39, the characters or symbols of theIString of

characters or symbols need to be arrayed at' a’ character



I's determ ned in dependence on the dianeter D of the 15 obj ect, the
wi dth Wa. of the tape, and the w nding pitch. Further, as shown
in FIG 18, a string of " characters or synbols printed on t he t ape
31 looks  WO9B9IZanding upright in a wound state on the obj @ETARIYOSIE
therefore, as shown in FIG 19 in which the tape 31 is 20 extended,
characters or synbols have to be cl ockw se rotated at [err] to be
printed on the tape 31. Further, for "arrangenent of characters or
symbol s of the string . of characters .or synbols to be aligned in an
axi al - direct] of the object 39, letting S be a hal'f 25
circunferenti al Pbﬁﬁ%hogfzﬁhe | abel 31 wound on the obj ect 39, the
characters or synbol s string af: haracters or. synbol s” need
to be arrayed at a chggéCtgﬁ 5h°wgq 1“M§¥ﬂﬂ?ﬂﬂﬁ_ a creation process of

bg, Yo% 00513 g 1obe) 33 to be waupd an obiect A7 aneh ancet B D).

a !abel 33f to be wou gjfalehg_gj %C%%ssuﬁ'{h dﬁs ‘H %%%(7)9%%9??@?& ﬂgta For

this process, the has n cessary

Nanel y, asg5 descripgfedi fhbépeinase of a label to be spirally wound
on an object, its wnding angle O depends on a width of the tape, a
di ameter of the Namemwcasoae%c&u&fé& aru?W,Hé‘Qféé‘é"of 04 M aB8f o

wi nding 10 pitch. The tape 31 to be ‘used in the Iabel printing

appar atus ‘1 has lpe pspieal Y divbundhbah anl dﬂli’je%l B&s windindli $gien pat ed by
the tape sensor 11. Therefore, val ues

‘depends on a width of the tape, a diameter of the
object of a circular -cylindrical form, and a winding

10 pitch. The tape 31 to be used in the label printing
apparatus 1 has a preset width, which width caﬁ be
discriminated by the tape sensor 11. Theréfore, values
of the winding angle 0@ depending on thé width of tﬁe
tape, the diameter of the object, and the w1nd1ng pitch

15 are listed in correspcndence to w1dths 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 6 merely
depending on the width of the tape and the diameter of

20 the object. ' |

Incidentally, if the winding pitch is set shorter

that that shown in FIG. 18, neighboring fapes bverlap
on each other since the tape width exposiné to the
surface of the object becomes shorter. In this case,

25 the characters or symbols must be printed SO as nof to.
be printed on the overlapped region. If the'boundafy

of the overlapped region is indicated in the fape by



of the winding angle [erer] depending on the width of the tape, the
di aneter of the object, and the winding pitch 15 are listed in

- correspondwaes3eeiav dt hs of tapes and di anmeters of olpEwIMmy/0e318
stored in advance as a table in the ROM41. If the winding pitch is
set as shown in FIG 18, the ROM 41 stores the winding angle O
nerely dependi ng on the w dth of tH¥7tape and the dianeter of 20

t he object. ‘Incidentally, if the winding pitch is set shorter .
that that shown in FIG 18, neighboring tapes overl ap - on each other -
since the tape ailiheexpbsisgensyt h® spirallyuwdéuend bthet habehbj ont becones -
shorter. In this case, 25 the characters or synbols nust be printed so
as not to  thepebperhtedIon thiee axpmplp el FEG: ok, | therne Bsungary :
of the overlapped region s indicated in the tape by WD 99/ 39912

PCT/ JP99/ 00513 overlapped region. It is to be notgd that thezdpkpeofit s -

easy to spirally, wgund the_l abgl on . the gbject. In the exanpl e of
FIG 18, there Yindong angle” & esEapady Lne e RO 4 Canfia b ierd HERT  he

0% 15 o vOLHRER HECRR AR Y AT oot 1

pi tch. _ . There will be described a creation process of a

|1 abel to be spi?ﬁ?f?'mound on the object with reference to FIG 20.
10 A predet Lned .kgyfor ' C | a
spiral w ndi ng Iabelépgkgbggggéé¥!ﬁﬁ%ﬁ%%yagﬁgapég%%gggnntgcgggfOEIa. 20
starts. label EbTBb: spi®al§ WwOHRE S LHPUbPECESRELR1 r@ference

to FIG. 20.
10 A predetermined key for setting a creation mode of
a spiral winding label is operated, whereby the program
of FIG. 20 sterts. | S
First, the userwmekes an input prpcese of a
diameter D (step Ul).: At this time, it is possible'
iS to input ?he winding pitch. For example, plural '
| predetermined pitches are displayed on the displaf
device 4 and the user selects one of them b& ﬁsing the
key input device 3. Then, the user makes an input
process of a string of characters or symbols (step U2).
20 Then,'the"contfoller 40 discriminates a width W of
a furnished tape 31 on the basis of en outpuﬁ from the
tape sensor 11 (step U3). |
And, in dependence on the diameter D, the width W
of the tape 31, and the winding pitch, the table in the
25 ROM 41 is referenced to thereby determine a winding
angle 6. A data on the determined.angle ] ie

stored in the register 42d of the RAM 42 (step ﬁ4).



dianeter D (step U). At this tine, it is possible 15 to input the

w nding pitch. For exanple, plural - predeterm ned pitches are

di spl ayed on_ the di splay device 4 and the user selects one of them
by using theWO9BMI2" \ay jnput device 3. Then, the user makes BETAPRIOOSI3
process of a string of characters or synbols (step uz2). 20 | Then,
the controller 40 discrimnates a wdth W of a furni shed tape 31 on
the basis of an output fromthe tape sensor 11 (step U3).

And, in dependence on the dianmeter D, the width W of the tape 31,

and the w ndi ng |tc the tahle_in the 25 ROM 41 |s referenced to
t her eby determn ?Wn&laﬁ& ot FIC. zil%ggl e“[‘%?r? jthe xipding Pitghgidder ni ned

%glgg / %Srgrl]z R predetermti%r %d 't@xet I:!:able ' %%@w 4§o$:gtse€h

grBedet erm ne::In tﬂgngigﬁe thee R%%%B&Enh?ﬁg&?ggﬂghﬁfﬂéﬂ& Ri albd e
angle [err] cor r@giaeﬁdwngft ‘Eh%h‘i‘:a‘ﬁearﬁt ej_rsXQ.é’)fg}%] wi dt h W of the

tape 31 is reference aracter pitch of the

string of sgharac- Next ter%nura%ﬁalolﬁima@f.eme r@eriﬁgestéharlaeLtl ng

S be a half circunferential | ength of the .Iabel 31 "wound

the object 39, thershaiasimbolist 4k ideteamiiaet @tdly U5) Leﬁtlﬂhgdsnﬁe
| ength 2S for one round. And, 2Sis 10 det erm ned by ([err]

(90[err]- [err])a hAldatd ronmferential letsytdr rohaches hbaileel €31 pwdahdi 6n
stored in the register 42d of the RAM 42.

the object 39, the character pitch is represented by
a winding length 2S for one round. And, 28 is

10 determined by'(1t*D/2)/cos (90° - 8). A data on the
determined character pitch is stored in the register
42d of the RAM 42,

Then, a pattern data corresponding to-a first -

character of the input character string is reed from

15 the character generator 44 for printing, an& developed
on a work regioﬁ of the RAM 42. And, for respective
dots constituting the pattern data in developed
state, an angle of 360 - @ is rotation-processed in
a counter-clockw1se direction and developed on the

20 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" - 8 is rotatioh—processed in

25“ a counter-clockwise direction and developed on. the’

print buffer 42c. At this time, a character -pitch of

2S is set relative to the character antecedent'by one

D/2)/cos.



Then, .a pattern data corresponding to a first character of the

i nput eharacter string is read from 15 the character generator 44 for
printing, | oped on a work region of the RAM And. for
respectivea}aj”?&{lez dots constituting the pattern data in devéﬁ%‘ﬁ‘g&”msw-
state, an angle of 360 - [err] is rotation-processed in a
counter-cl ockw se direction and devel oped gg the 20 - print buffer 42c
(step U6). Likew se; pattern data of t he next character is read
fromthe character generator 44 for printing and devel oped on a

wor k regi on of e§§FFﬁﬁ)(sﬁgﬁgﬁfbtanghggrdgg§%§§¥%ﬁ$(E%ﬁbéggziétuting the

pattern, an ang at 1 on-proces

COUhter_ClOCng%ﬁéuﬂéaxﬂdﬂhf%#bgfvé£923étg535&ethe stri ig% buf fer 42c.

At this tine, ar act er 0 is set relatTve to the

character ant eea@sctdrBx symbols.WPs®2p399%2 and vs). .
PCT/ JP99/ 00513 w@g %b 39 ) char act er

(step U7). This devernuiprdn PifR§€sGction for prigftaitkt oid wafeéd for,

character of the string of characters or synbols. (steps U7 and

us) . 5 and With tdre iiwdtbadtoonf of prihit Yisren, devvéIsped or, 5
and with the instruction of print given, devel oped pattern data are
transferred topattedredeatia el transferredwiier ehiehasheamaprhedaddy, and
finally, the DC notor 49 is driven for operating the cutter 13 to
cut the tape 3where they sazrgpprintedp and finpllyl0the DC motor oblis
created like this is adapted to present a string of characters or

synbol s pri nt edniyege fan frerating theoguitesuidr to canfthe faprsfdhn

object, tn an axial . _
(steps U9, U1l0 and Ull).

10 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
direction thereof. As the.pﬁsition for the strin§ of
characters or symbols to.be arrayed is in the axial

15 direction on the outer ciréumference of the'object,
the string of characters or symbols is allowed to be
presented over a'relativelj long distance, wifh a large
character size and in a state easy to_qbserve. -Further,
as the label can be wound by rounds on‘the object, it

20 hardly peels from.the“object. |

Next, there will be described an example in which

a tape haé its.tape body made of a transparént resin
material, and a label created by ﬁsing the tape is
wound in layers on a particular object, so that a

25 - string of characters or symbols printed on the tape_and
unclear in meaning can be recognized as a méaningfui-

sentence.



direction thereof. As the position for the string of characters or

synbols to be arrayed is in the axial 15 direction on the outer
circunferen e object, the string of characters o nbols S
allowed to %@o&{ngsﬁ presented over a relatively |long di stanfé:T"Wiy’

| ar ge character size and in a state easy to observe. Further

as the | abel can be wound by rounds on the glgject, it 20 hardly peels
fromthe object. : Next, there will .be described an exanple in
whi ch " a tape has its tape body made of a transparent resin

ial, and | abel d. ' h d
el and 2 |abelpfecahe e ats MBRY S e L Er AR
printed on the-tapg, aé'dtranspareﬂ@%ﬁﬁ%\oh&g”?%%l%@191%&)%1{&%0&["a?ed as a.

meani ngf ul sent ence

PCT/Jngl 00513 t Of Char Cters or Sym.bOl [ %06 Gu FI G. 21
illustrates a la ﬁl %g whi ch ?s created S rom a traﬂﬂ%ﬁ%ﬁﬁ tape

and has printed iher&2RiRg, a so-c&lleldcelyptlaeitietc® .0 FMHdS, "at P06
G' uncl ear in meaning, a so-called Ccrypt-sentence. Further,  at a

5  right end wighteehabef 88¢, 1hbele 33y, prthaied is PHIRIt a numerie@ngt h
value, X mm (where, X is a concrete nuneric , val ue).

FIG 22 illustraemsgthcestuep Mummh(wherkagbhdtl is a concidge TisBikE Up on a
grip 50 of an unbrella. The 10 unbrella's grip 50 has a dianmeter of an
X mm | engt h, valuepnd the | abel 33g is wound on the grip 50, overl apping
.FIG. 22 illustrates a case in which the label
33g is wound up on a grip 50 of an umbrella. The
10 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" c#n be observed. | j .
Néxt, there will be described a creétion procedure
i5 . of the label. '
The print output on the label 33g of EIG.'Zl ﬁas
a corresponding input.gharécter string, which'is "GO TO
6F" like the string of chatacters or symbolé 6bserved
in FIG. 22. |
20 S When thg user has input a desiréd meaningful
sentence by using character input keys in the key
input device 3, constituent chéracters of tﬁé input
sentence are changed in order, and distances between
the characters or symbols are determined based on
25 a predetermined 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



a plurality .of tinmes, whereby a heaningful character string "GO TO
6F" can be observed. Next, there will be described a creation

procedure 99,39919f the | abel . The print output peisebeadsde!
33g of FIG § a correspondi ng i nput character string, whichris

"Go TO F" | i ke the string of characters or synbols observed
in FIG 22. 20 When the user has #hput a desired neani ngful
sentence by using character input keys in the key . i nput device 3,
constituent characters of the input sentence are changed in order,

and distances bghwgeRhe encryptid CHehnBEh86Si8N daripped by dicindred
based on 25 a predetermned procedure for a printing on a-tape.

Further, the di gaReyqn andl U dd¥n 6t dbéi ppRheedvalfuehe other @arryore on
whi ch the crypt-sentence is to be wound _ WO 99/ 39912

PCT/ JP99/ 00513 already knows it or can know it. 41 when the
encrypted sentence is decrypted by anot her party, and it may -not be
printed if the other Tmariave charaateradydemswofi anodinpmt lalaracter

To have character orders of an input character 5 string changed when
outputting, a tablring’ cHadgeB when outpubtaugi nat kabkemofl FES + f%r enced
to. The table of FIG 23 has stored therein character orders of an
i nput - CB&DmderlIBtﬁhmgB@ﬁd‘lbhh$aﬁﬁéﬁrgﬂééﬂstgf afhsutihle of
character strin correspondi ng manner. This table 10 ° ' is an

exanpl e for cha%é@t e X thas EEorRd nghereknr ghagacter orders,of 3Ryt o

rovi ded tables for character, nunbers
P character string ané character orders of an output

character strlng in a correspondlng manner. This table

10 is an example for character strlngs having 8 characters,
and there also provided tables for character numbers
other than 8 characters.

fIG. 24 is an ekplanatory illustretion of a
concrete-erample in which orders for arrangement of

15 cﬁaracters of input and output character striggs are
converted by using the table of FIG. 23. Symbble at
orders 3 and 6 in an inéut column and at orders 2 and 7
in an output column mean spaces. Data of e'sbace input
from a space key in the key-in section also is hendled
20 as one character.

Next, there will described control of an output
character pitch. FIG. 25 is a diagram showiﬁg an
arrangement for characters to appear on an outer
circumference of a core (e.g., umbrella’s griﬁ 50 in

25 FIG. 22) in a case the label 33g is wound on the core
of a predetermined diameter X mm. Nos. represent

output orders of an array of characters to be observed.



ot her than 8 characters. FIG 24 is an explanatory

illustration of a concrete exanple in which orders for arrangenent
of 15 characters of input and output character strings are

converted bWt he table of FIG 23. Synbols at oREI/IPIYOOSEY _ 6
in an input colum and at orders 2 and 7 i n an out put columm mean
spaces. Data of a space input _ . from gspace key in the key-in
section also is handled 20 as one character. " Next, there
wi || described control of an output _ character pitch. FIG 25 is a

di agram show ng arragﬂenent f.or characters to aggear,on an outer

ci rcunf erence ofg£GCO?§ ig gn 1 dmabion, showing rharacter ppitches of 4
case the | abel 33§E%§tmgﬁgga8§&%%¢5&g%®§Egaﬁe%lof a predeterm’'ned di aneter
: u rder h

X mm Nos. repreg array of characters to be

observed. . : WO~99 9 nep
PCT/ JP99/ 00513 0% Q%% a%bel 33g are output chaﬁacters T EIG 265

an illustration sgowi.ad Chghactgih pidgahesigdf o n OUf DUt ugharactpis on
the | abel . & "on"the aflel 33g aré<mﬁ$ﬁﬁecharacters-£¢",_
"space", "§", "Qrdef., "6", "space", and "G' in this 5 or der.

The characters have character pitches therebetween, as follows.

The first character "TheadthardeteaeoHhviddletféter pitchesSPeR8rebatfedn,
character 'pitch ([erer] X/ 8) X2, the second 10 character "space" and the

third character a&"fbalews. a character pitch ([err] X/ 8)X2, the third
character "F"
The first character "T" and the second character
"space" have a chéracter pitch (nX/8) X2, the second
10 character "space" and the third character "F" have
a character pitch (nX/8)X2, the third character "F"
and the fourth éharaqter "0" have a character pitch
(mX/8)XS5, the fourth”qharacter »0» and the fifth
character "0" have a character pitch (7X/8)X5, the
15 fifth character "O" and the sixth character. "6" have
a character pitéh (mX/8) X5, thé sixth cha;ac£er ng o
and the seventh character "space" have a character
pitch (nX/8) X4, and the seven charactei “sﬁabe"
and the eighth character "G" have a character pitch
20 (mX/8) X6.

These character pitch data are stored, as well, in
advance in the ROM 41, in correspondenge to the table
of FIG. 23 or with the number of characters to be input.

On bases of the foregoing data, a printing is

25 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).



~and the fourth character "O' have a character pitch ([err] X/ 8) X5,

the fourth character "O' and the fifth character "O' have a
character pitch ([err]X/8) X[ err], the 15 fifth character "O' and the
si xt h .char acwe99/89%12have a character pitch ([err] X 8) XPCTIre9/sos13 h
character "6" and the seventh character "space" have a character
pitch ([err] X/ 8) X4, and the seven character "gpace" and the eighth
character "G' have a character pitch 20 4%[err]X/8)X6.

These character pitch data are stored, as well, in advance in the
ROM 41, in correspondence to the table of FIG 23 or with the
nunber of characters tbngbdénpally, in this cas@) Bssdsheflabel f 32@gbs ng
data, a printing is 25 _ perforned on the |abel 33g. In this exanple,
t he | abel teamprariy wewydt arethgngbiget derndesramtdngethj ect
(unmbrella's grip.5Q2. . WO 99/ 39912 . .
PCT/ JP99/ 00513 encrypted sentence formed of a string of characters, it

et Sent o L, 0 S5 8o AP BRR gy, s TR AR
tri f ¢h t ' . ol | ht.ated .t q - I d
SLELTS, o 1ol 2Ol % ddyoas ahgdSoohodL AR TR SR P AR
h E , 4 . ' LNt I I :
S o use oo S RETTR: b AP0 U A b,

may .wel | “have an Rl Y QAP QMnbhe 18¥E1SRo be affiNelfon Hh o%je?c%‘f

FIG 27 is a flowhart show ng a creation process of the Ia
FIG 21. the tape may well have an adhesive agent on its reverse
side.
10 FIG. 27 is a flowchart showing a creation process

of the label of FIG. 21.

In PIG. 27, first; an input process is made of
a-striﬁg of characters .to be printed. An input.
character striné is stored.in the input buffer 42a

15 (step V1). In succession, a diameter of an object for
a created label to be wound thereon is inpuf.' Input
data is stored in the register 42d of the RAM 42.
The configuration of the object is now assumeé to be
circular cylindrical (step V2). Then, as the print key
20 is operated (step V3), the input character string has
a changed order (step 74). In this process, first, the
number of characters of the input character string is
counted, with spaces inclusive, and in correspondence
to a counted character number, a suitable table such as
25 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.



In FIG 27, first, an input process is nade of a string of

characters to be printed. An input - character string is stored in
the input buffer 42a 15 (step V1). In succession, a dianeter of an
obj ect for WO9939912% created | abel to be wound thereon is i npBETAPIH9EES
data is stored in the register 42d of the RAM 42. The configuration
of the object is now assuned to be ' grcular cylindrical (step V2).
Then, as the print key 20 is operated (step V3), the input character
string has a changed order (step V4). In this process, first, the

nunber of characters of the inpyt character string.is . count e ith
spaces i ncl usive, andN?ﬁtcoP?éggoﬂﬁe gta on cgaﬁ%%??ﬁmﬁiﬁﬁ&f%ﬂé%%ﬁﬁéhQAM

nunber, a suitablge tabl shao

h - . | .
ROM 41 is refer R} refeéé‘ﬁc?g‘égoﬁig“zgrag sslggrghglgrzr%g%r_]% ?ﬁr&ﬁ;}'ﬂ nthe.

characters in er._ 4 : 9 ; :
PCT/ 3P99/ 00513 corresﬁ$§h£&gé to eﬂe table ox %Gb4%h§§%k%gr nnmbeﬁﬁnd’

based on data onLghex aELE!pPLLREESoEesEEPRRRive ordetlicbnveitiance to FI G

26 and stored in respondence to the table or. the

character gnunbergharactersNaréciet At! ehESrabikeepeadiave Ordry RN\ t ed 5_.

characters are set at the register 42d of the RAM 42 (step ‘V5).
Then, dependi ng théﬁevggg character pitches, pattern data of the
array of characters stored in the i nput buffer 42a with converted
orders are devel oped 9hen}Odepentiiagpbnnttheufsietr chdaactteap pidches,
Incidentally, at this time, for printing the nunmeric data set as to
t he pattern data of the array of characters stored in the
| input buffer 42a with converted orders are developed on
10 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 deveioped
:together. That is -a character of-X mm in FIG. 21
giving a hint for decrypting an encrypted charﬁcter
15 string. | _

Developed pattern data are trénsferred-tp the
thermal head 9 (step V7), where they are printed oﬁ the
tape 31 (step V8). '

As described above,:in this embodiment; fhe label

20 32g is allowed to have a simple encrypted sentence
printed thereon for enjoyment. '

FIG. 28 shows another label printing apparatus la
equipped with an electronic caliper 60 for measurements
of measuring dimensions of affix object shqwn in

25 FIG. 10.

FIG. 29 shows a circuit diagram of the electronic

caliper 60. As in the Figure, it is constituted with



object at the step V2, this data may be devel oped together. That is

a character of X ”qmin FIG 21 giving a hint for decrypting an
encrypted character 15 string. ' Devel oped pattern data are
t r ansf er r edVP 39892 thermal head 9 (step V7), where t hBGT/EP9/08513nt ed
on the. "tape.31 (step V8). As descri bed above, in this.
enbodi nent, the |abel 20 329 is allowqg to have a sinple encrypted
sent ence printed thereon for enjoynmént. FIG 28 shows
anot her | abel printing apparatus |a equi pped with an el ectronic
cal i per 60 for neasurenents ., of naaiyring di rensi ons, of affix object
shown in 25 @2 Rpeegnggometer 64, in pat) 3l &3 cis tmeyedr am of

Lo el eCroniC o n resfBhbR%R 0% cBSulidiRda G 4 lpbiatonstifuted wiih

45 - 64- in.whi ch- a.termnal S ; '
oo ) WAL e AT e B, o0
?Ee ﬁntf{glggrt§%28958§£§ian¥ﬁét%gggggt&g gﬁQtﬁ%?@@%%%ﬁ$é%£%€ §%§k;b?n of-'

convert efg 66 The outphe ¢68thak 43! donverhed El'é}]‘?rhﬂ' KD té‘@n@%éﬁp 66 an

appar at us body. e measuring drnensions of the f1x ~ - object are
thereby al | owed; Ao bei UrgdehQr taubeMalken into tHEAEPW NPWtin VW Ch is

convenient. 10 | ndustrial Applicability As descri bed
-above, the presgpparavedtbédycanThe measuring dimensions of the affix
object are thereby allowed to be measured fér.automafic
data input, which is con#enient.
10 Industrial Applicability
As described above, the present invention can
provide a label pfinting apparatus for.cfeating a label
to be wound/affixed around an object, as a prinfed part
to be cut out after a printing on an adequate 1ength of
15 part of a printing tape} wherein the_label'printing
apparatus automaﬁically_determines a length. of the '
label in accordance with a configuration of the
object of winding/affik and a numeral value on
a configuration-depending characteristic defining
20 the configuration, and makes a printing such as for
characters or symbols to be printed in an adequately
arrénéing nanner within the length.
Further, the present invention can provide a label
printing apparatﬁs adapﬁed for creation of a variety of

25 labels to be used by winding on an object.



provi de a |l abel printin eating a | abel to be .
wound/ af fi xed ar ound anﬂﬂﬂﬂ[ﬂ“ﬂu ﬂ Mt ed part to be cut out
after a prlntln on an a part of a prlntln t ape,

wherei n t heWO98P%13r i nt i ng appar at us aut omatical |y deReFR9de513 .

| ength of the | abel in accordance with a configuration of the

obj ect of winding/affix and a nuneral valu n a
configuration-depending characteristic defining 20 t he configuration,
and nakes a printing such as for characters or synbols to be
printed in an adequately arrangi ng nanner within the | ength.
Further, the present invention can pro i BeBal Iﬁbﬁl printing

apparatus adapt ed for cr athn of a variet 25 | abe Is 0.be used b
wi ndi ng on an object x'p Rﬁ§QKﬁQRﬁﬁ.ehs fof printiflg’a’st?ing Y
PCT/ JP99/ 00513 1. A

printing appara?&s P@Faﬁ & ﬁ&lquPOls on a tape&%éﬁ%ﬁ%%—%r% %?b§§nbols

on a tape to cregt g.aaby o pe afffké&aaﬁngﬁi555&5%5”%ar2€rfﬂtfﬂ ObJeCt

the printing 5 app aratus conpr|3|ng

means forg |nputhgggrggﬁssg@mg%fyi characters or synbols to be
printed on the t carrylng means for carrying the tape;

a printing head for piNa¥Hddter Nrpdtoieednsli fer idPuttingi thet beping odife
tape the string of characters or synbol s 1 nput from said character .

i nput means; characters'Bﬁ“ﬁymbﬁlgfﬁﬁlhﬁlpfﬁnﬁedmmmStﬁ@rtapepttlng
informati on on a configuration of the object; .
carrying means for carrying the tape; -
a printing head for printihg_in a longitudinal
10 direction of the tape the string of characters or
. symbols input from said character input means;
first information input means for inputting
“information on a'cénfiguration'of the-ébject;
second information input means fér inputting
15 particular size iﬁformation defining the configuration
of the object; |
calculation means for calculating a 1ehgth of- the
label to be wound around an outer circumference of the
object in accordance with the configuration.iﬁformation
20 input from said first information input means and the
particular size information input from said second
information input means; and
printing control means for driving said.carrying
means and said printing head to print, on the tape,
25 the string of characters or symbols input from said

character input means with the length calculated by

said calculation means.



second i nformati on i nput ing 15 particul.ar size
I nformat’i on defi ni ng th |miﬂmtlmnllg “ of the obj ect
cal cul ati onywigagpsyeipr cal ingwna keng of the Qﬁ]\i\?und
around an outer circunference of the object in accordance\M

configuration.information 20 input fromsaid first informtion input
means and the - particular size inforddtion input fromsaid second

i nformati on i nput neans; and _printing control neans for
driving said.carrying means and said printing head to print, on the

tape, 25 the str2ng vhecpeintiags apparethe %dd?ﬂcdnid%sélléhm 1,
character input nmeans with the I ength calcul ated by sai d

cal cul ati on neanhich further\ébfifr388&2cutting means for cutting the
PCT/ JP99/ 00513 47 2. The
printing appar atiepecoandi iy wbichasaid, printing wonthrdlumidears contrrcks
cutting neans for cutting the tape, and in which said printing
control means cdmid|@Arrying meang sadr grid printimgd headi ter ibe iduivemd
to be driven 5 and controls said_cutting neans, so that an overl ap
al | onance3di s pr ARHRPRHCRLR $234 FBtFHQQIERQFﬁ:oF°tﬁ@at an overlan

appar at Us. aceor ATHPTRAEE ah PIOVIded in pAAMCR S5 FhenTaneRh G it
cOmpr 585 519 oGt nd tonfERRed e A5k el R R el P ULl Y O
W ehe A Mg in C oL Fhe PIERESRE  aBharatus addlT Yo ‘LAY 1Ae
in which said calculation means comprises storage
10 means for storing information on a plurality of
kinds -of configurations of the_object, and operational
expressions for calculating an outer circumference of
the object in accordance with-the particular size
information according to the information on the
15 configurations.

4. The printing'apparatus according to claim 1,
wherein said printing control means evenly allots |
respective characters or symbols input from said
character input means within a raﬂge of the léngth

20 determined by said_caléulation means.

5. The printing apparatus according to claim 1,
wherein said first information input means compfises
méasurement means for measuring the object to take in
the particular.size information.

25 6. The prlntlng apparatus according to clalm l,
wherein the tape has an affix side at an opp051te side

of a prlnt side.



i nf or mat i on according to the infornﬁi““ﬂ‘on the 15 configurations.
Ay

4. The printing appar at aﬂlm‘ “ aimi, wher ei n sai d
printing control nmeans ; I

respective characters or

synmbol s i npWO PR3MEsaid * character input nmeans withi n BCVIR900HYP 1 he
| ength 20 determ ned by said cal cul ati on nmeans. 5. The
printing apparatus according to claim1, 48 wherein said first

i nformation input means conprises measur enent nmeans for neasuring -
the object to take in the particular size information. 25

6. The printing appayatys _accqr.ding to claim . ..Werein the tape
has an affix side at a’:;tn g’pﬁo’:&ntq-'é'r’sq %Fppafatus oﬁdﬁ %’F‘}‘Wf’lg?da. s@r;ng of WO
99/ 39912 ; J 513

48 ch?ragt&r #nf |‘rngs apr?a:{'rsatot?s (}:raprér:‘ |cEr|1-C§ i‘ﬁlggélgés)t%i ]ﬁ%b%% to be

oo 5%, UL b0t g 0 diadornng b

wound to be affi a predeterm ne ng Pl
cylindrical -obj ggent b R cRiindr3RRAr FBHectd, the GFDHEShdYapparatus

character input nmeans for inputting the string of characters or .
synbol s te be peompedsimg:he tape; - carrying neans for carrying
t he tape; a printing head for printing in a |ongitudinal 10
direction of the tapeHdracted rimpaft odemrestfos imputting thgnbbkingnpdt .
fromthe input neans; det ection neans for detecting a'w dth of

t he tape; charactegiszor symboisarce e printed mn athe abapes of the
| carrying means for carrying the tape; |
a printing head for print;ng'in a longitudinal
10" direction of the tape the string of characters or
symbols input from the input means;
detection means for detecting a width of the tape;
siie input means for inputfing a diametéi of the-
object;

15 angle setting méaﬁs for setting a windiné angle of
the label relati&e to the object based on the width of
the tape detected by the detection means, the diameter
of the object input from the size input meaps,'and.the
predetermined winding pitch;

20 calculation means for calculating a character
pitch of the characters or symbols input from the
charagter input means based on the winding ahgle set by
the angle setting means; and

printing control means responsive to thé_winding

25 angle set by the angle éetting means, for rotating-

respective characters or symbols of the character afray

input from the character input means, and for setting



object;” 15° for setting a wi nding angl e of

the label relative to tmﬁﬂgﬁllﬂ N!ﬁﬂi n the wdth of t he tape

det ect ed bywassageRect i nmet er of the wooravvetesit
fromthe size input neans, and the predeterm ned wi nding pitch; ~20
cal cul ati on neans for calculating a charactfg pitch of the
characters or synbols input fromthe character input nmeans based on
t he wi ndi ng .angl e set by the angle setting neans; and _ . '
printing control mnmeans responsive to thé winding 25 angl e set by the
angl e setting naBnthef chargciem@itch calewlpeedihy tharasiendaviosynbol s

of the character array i i nput fromthe character input- means, and
for setting means,\\@8ngydgdying the carrying means and the printigg

up the charactey |tch cal qul at ed t he calculat| nmeans, and
driving the carF? FRaREify o i itARS gthe Strln%e%ﬁ ChgraFtRESORT: he

tape the string ut fronlsald character

i nput neans. gymbggaraCtersf%ﬂ?[ﬁq*ﬂ ?ﬂﬁ%ﬁﬁﬁﬁﬁi PUk BPAPRg to claim7,
wherein said angle set ti Cﬁx "‘i}%ﬁorgiréﬁﬁérﬂ%aggcordanﬁ Er? ia& ;; 0{ |hgg

data on the w nding angl correspon

tape and di ametg ﬁe?glhh%ald angfgnég%tlngih?ﬁns com lseé‘%ggﬁgggrrntlng

appar at us for pr|n a string o AT act ere s”on a tape

made of hsa#shalsedh i ’i‘%‘a"cfdt?é drP ﬁ@%fn@lﬁ%‘béﬁgié 8¢ YRENHabB

| ayers on a cyllnarlcal obj ect ving a predeterm ne
correspondlng to width of the tape and diameter of the

object.
10 : 9. A label printing apparatus for printing
a strlng 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 héving a predetermined
diameter, the printing apparatué comprising:
15 character input means for inbutting a string of
characters or symbols to be ﬁrinted on the'tape;'
carfying means for carrying the tape;
a printing head for printing in a longitﬁdinal
direction of the tape the_string'of charactérg 6r
20 symbols input from the ihput means;
conversion means for converting an order of the
string of characteré or symbols input from said
charaéter input means;
character pitch éetup.means for setting up a
25 character pitch of the string of characters or symbols
so that, when the label is wound in layers on the |

object, the string of characters or symbols having



di aneter, the printing : jising: 15 character input .
means for inputting a Hmnm"lmﬂﬂ“'characters or synbols to be printed
on the tape; *  tartvyi"™ngsSmedns far carrying the tapg.

a printing WOAM? printing in a | ongitudinal di r ect ﬁg PR3 ¢ ape
the string of characters or 20 synbol s input fromthe input neans;
conversion neans for converting an order ofsg he string of
characters or synbols input fromsaid character input neans;
character pitch setup nmeans for setting up a 25 character pitch of the

tri f-ch t : nmbol s t hat t bel | d
Tayers on tho en oPdgf BERvarked pw saltt tyentih Wiand iy atRdlHR; "
2 y o . | .
Che order when tocber PRBek, “nRh, THEC ASUNMH MA LA S ot ol | 1"
sai d_charact er 5Qp§h6&39§bmaeqia character Pt Mk Ighqmeans f or

driving said carryin nmeans and-sdid prinnting head to print on the
tape the stri g ak inkRcdTitdol Heand'PRIS W gt H8iQ" 88k rying -
converted by said cofiversion neans, in accordance wth t he character
pitch setsup bymsand ehadr seifr pRiindfing head I YrifAren the tape the

string of characters or symbols having the oxrder
converted by said conversion means, in accordance with
the character pitch set up by said character pitch

setup means.



