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(54) Title: APPARATUS FOR VARIABLE IMAGE PRINTING ON TAPE

(57) Abstract
. An ap‘paratu's (219) for 21 23 210
printing variable identifying

information on the tape (50) /

is disclosed. In a particular \ .
application, the apparatus
replaces a labeling station 3 r"‘? T—ﬂ 7

and is combined with a case l-

sealing station to seal cases

P 0 .
: e
with adhesive sealing tape
on a conventional production h 20
line. The apparatus includes 1
)
8
| [
g
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a variable image printer
(30), and preferably a _l
thermal printer. The thermal —_——
printer preferably includes

and a thermal transfer ribbon

(34) specially - engineered

to print through the release

agent on the face of the 28
tape. The tape is dispensed 50
from a tape unwind spool 220 ~—,,
and is routed past the 34 :
print head with the thermal N -

between the print head and - ' 30 40

face of the tape opposite the print head. The thermal transfer ribbon (34) is co-engineered with the tape (50) to be compatible with the
physical characteristics and chemical composition of the tape (50). Accordingly, the apparatus (210) can be utilized to label any desired
product codes, stock or fot numbers, bar codes, and shipping data printed thereon. In a preferred embodiment the variable image printer
(30) is controlled from 2 standard operator control panel of a controller (48) integrated with the variable image printer (30).
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PCT/ US98/ 22466 Label stock, however, is expensive relative to conventional
t ape and reGWbossesgPeci al | y desi gned equi pnent to apply thechaised2e6s t he
case.. Conventional tape is manufactured and wound on a spool which can be
easily mounted onto a tape unwi nd spool spindle driven 5 by. a

conventi onal notor. Label stock, on the other hand, is typically

manufactured-in thi shelkrssoRer i varaBLECtids FRENT2RE SY Bad@ P head

positioned on the end of a pneunatic or hydraulic tanp. The | abel stock is
held on the face of the tanp by creating a vacuum behind the tanp head and
Is transferred to the case by activating 10 an air jet in the direction
of the case. The equipnent requkges okOrROSie@Rof he | abel stock on the
tanp head and to transfer the |abel to the case is susceptible to

m sf eeding and mal functioning. Thus, the cost of variable inmage printing on
| abel stock and thBRIEAPE FedRtedh ErTATI4LY I phIF@PaXasus foas¥ariadlees t he
ef ficiency 15image gndnpirgdwot capd.y ofore hgadtdbeldmg, pricc essenchiloa sane

manuf act ur er s cpét@A HhiddezerSUtRIRE B PLOGHEL | QiankiABSS! TaRRRKAGR oseal |
| abel and routg cases containing the goods. A typical production line

I ncl udes a_seaf‘?en'g station, at which the 20 case is sealed, for exanple
wi th an adhesive sealing tape, and a | abeling station, at which a | abel is
appli.ed to the case. | f var BaGKGRODND @FNBHE GNVENTXIOW be printed on the

| abel, the labeling station also includes a variable image printer. It has
25" "CRbsurt i | Aueallufeld e heiubolCund Balal Bndld ol in DRt el o
the full advaftERy@s BCAFWR[PTHI e O SAFFPRY IaMRFALAB TSERTF St &P i36na @FAot be
realized unl esstérhdesiombtmerdrist atliapal ite Wepadtsdédefofprhientdaseg \Taeilabled
identifying i gipidMti MRsOiHeAt BEFinh QnroRchcdPP) ¥hdtJas product codes, stock
or lot numbers, bar codes and shipping data, printed thereon to
15 identify the manufacturer of the goods, the contents of the case or
the destination of the case. The label has a first side on which
the identifying information is printed, and a second side opposite
the first side which is coated with a pressure sensitive adhesive.
The adhesive side of the label is applied to the outside of the case
20 so that the identifying information on the printed side of the label
is available to be read either manually or by an e}ectroni_c scanner.

If the identifying information for man_y' Successive cases is
the same, it can be pre-printed on the laﬁél, for example, by a
25 flexo-graphic printing process. Often, however, the identifying
information varies for each case, or for a series of cases, so ‘that
the manufacturer, the contents, or the destination of each case, or
series of cases, can be separately identified. The present practice
is to print the variable identifying information on labels, commonly
30 known as linerless label stock because the adhesive side of the
la_.bel is not protected by a liner coated with a release agent,
immediately before the label is applied to the case. The process
of printing variable information on each label, or on a series of
labels, is known as variable image printing. '
35



the label to a case at the speed of the production line. The speéd 30
of a conventi onal production line is between about eight and about

twenty-f our %09? second, and is preferably about siXpegfsespgies per
second. Manu urers presently conbl ne the tasks of sealing and 35
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constant. This is acconp esi Ve sea avi ng
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the tasks of %@Lﬂ @gn%deéﬁb$ldoﬂgté’meﬁ\:6 Q%aﬁg unw:.n& Qg%lngﬁirﬁﬁet&lb@n pr inted
on the | gbhels.is v%r hw?‘ebr{tﬁon%l mngrl na%eégago%l S t t‘l:%te Qge %a%ﬁ' ve, si de of

the tapeis efﬁose
PCT/ US98/ 22466YBH%1HH§“3PPB?ﬁWH%d Hapdis phsetadad iFsiPmded (fgpHhe eF<opYosite
the pressure Gf tidpehead posivéacedsntthe dndkof 8 grcanstier oetiyticaulhe dampe of t he

tape. As a re%&&htlabkbestkéi@%s&@l@r&zstﬁ&f&é’@oﬁléHQCHa'Enp&Ifé'f‘éa'dﬁ.ﬁg @todugal |y one
or nore rollers o th dhesive fr. es an_the

o)
support st ructirEhs V\ntlalmpbkéea&escrl erIl ansﬁ\enrorlgﬁ o rtggs%ar?el Efvatcﬁngta e
nmust be Btint 8@ aifdIiehri &g drestien ef (hatos=s- cSHﬁaquﬂ”@n\'M ’fﬂﬁl“f‘?@ §15eed of
the producti ompokitien fieelaiilestack o die chmp head apd watrdsisupperlabdl by a

print, or 10 o tﬂ;.l aéfenis rsQH:&ﬁ:lbfé/EBQ&l@féﬂth&ﬂdSﬁl‘fﬁ%;@ﬁlr@ aSﬂmscoatl ng,
or that S coatthed {_ of QQL gg_ il ég_ ?rm yever, gheei t%/tlp% of gl ve
or ea

sealing tape typlca sel'ect e 8% genér a uth |zes an
exceptional |'y °§E“P3cﬁi‘d't§o‘ﬁe§??/’é"f‘8 Fhes bikelt H%lta cage 6&9%"‘??0&53 FEELITEB5K open
during hzndl i rgd $Xeductivipy dfhehedhbeling pareagscunul ate 15 on the
roller, or renmove the release filmfromthe roller, thereby causing the

tape to inadequat eE'Me ! ?al.?r@ mg{méa%ln:éxge oteaf 'utEE'.!t'?é éﬂ%mated precduction
lines to package, seal, label and route cases containing the goods.
A typical production line includes a sealing station, at which the
20 case is sealed, for example with an adhesive sealing tape, and a
labeling station, at which a label is applied to the case. If
variable information is to be printed on the label, the labeling
station also includes a variable image printer. It has long been
recognized that combining the sealing and labeling stations would
25 result in increased productivity, and thus reduce costs. However,
the full advantages of a combined sealing and. labeling station
cannot be realized unless the combined station is capable of
printing variable identifying information onto a label and applying
the label to a case at the speed of the production line. The speed
30 - of a conventional production line is between about eight and about
twenty-four inches per second, and. is preferably about sixteen
inches per second. '

Manufacturers presently combine the tasks of sealing and

35 labeling cases only when the informdtion to be printed on the labels
is constant. This is accomplished by utilizing adhesive sealing

tape having the identifying information pre-printed on the face of

the tape. It has previously proven to be difficult for
manufacturers to cowmbine the t:asks of seallng and labeling when the
“"-4'6"“"“"':.nfomatlon to be pr:.nted on the labels is variable. The primaxry

reason is that the adhesive side of the tape is exposed as the tape
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condition of the roller and the tape nust be nonitored closely, and the
roller nust be re-coated at regular intervals, thereby decreasing the
producti vi ty. wBlookdlgs Production line and increasing 20 telog/USPS/2ZUEsNance
required to operate t he conbi ned | abel i ng and. sealing station on the -

pr oduct i on | i ig,.xAs CEAL] et Bale MiSL: DEraGhbethe Qupfilieddl Sobdingdbgs! ve

coul d be used, e_coul l.able 1 ma ore _the 25
adhesi ve is V\Bﬁse?ﬂre o1€h"ehdgF”é’[né"n 351 fsét;ﬁ % ﬁ’é?fg% rg‘b‘-‘i §°t %pcﬁo?{ t he
dry adhesive thei¢apé. t Ae 2 sgsubgarhsttaphcadheres tPethsf sphronyr Frrudtbrel whil e
the variabl e iegihiy nghei BEOmEES iN11ess)plarntid adhdshiee f aedn cthet lapé ape.

However, gdry Qgélﬁau@esssrﬁlth@guggmssmk:e&er sgwlﬁf Bé'e&ééé}ﬁlb&f' OfnckBex

appl i catfon do not % %lg gz %§ ce an adhes 1 t

adequat e to i hSt8 Thaf2t ITe° P8 Tﬂf’és %8{115?386&“"0333 lcf&r?‘hga ﬁ%"rﬁjl F‘?\‘ig
Further, the Useopbatibdeywiglhtld veeehpé theaprodustitse lgpeted to activate the
adhesive would require the introduction of an additional nmechanismto wet

the adhesive. Suc r&“a&%@éﬁf QRal Jrechapk X&P%L_-dsdgﬂgi—@?ésﬁah? rERIPLEXI LY Of

the sealing and | abelin I on, %tere ecreasin

product i¥di ty BF2%tefe rpﬁl& VoI B ﬁ%lﬁﬁd °é‘a8 2B cﬁﬁ?’%{gen%rné"g 2¥ equi red
t 0 operat e thascerriededith & ixgAevIe tﬂﬁémpr OERHEVEDN thenctypasof sadhmsarent |
there is a neeslan‘lag tabe apPidaallyeloftedafioraddlatinfcases derRgelIy utilirgs Oon tape

instead of |ab eﬁkg%alwrs@r&%e%ﬁés‘l@U% 1hiigfee th§c %h@e@a‘éef Qéesaﬁot

apparatus for_varla | e ntin

PCT/ US98/ 2246BX3HaPPs™ d‘f%“%@"i‘sgﬂged a“é‘% 53? rﬁj”‘&ﬁ%‘ée f%" 88ﬁ\‘)“e‘g}ate

i denti f yiBng i Ak obeerdldar. Sucremeyepiedirieagedddm Hopckheorolisr, neharePy, bar
.codes and shi pphdiggtaiearapeht€ Ainadieuht éliyeSaddlcorranal abe Ha@e . Ofthtide tgoods,

the contents ggn&imgoﬂ:%%etﬂy télﬁ@rd&ﬁt t':l'féa{:é;%nm\gt Lg%oﬁﬁ.scﬁ:-ed closely, and
the zroller wust be re-coated at regular intervals, thereby
decreasing the productivity of the production line and increasing
20 the maintenance regquired to operate the combined labeling and
sealing station on the production line. |

1;\. coating that must be wetted ta activate the adhesive could-
be used, and the tape could be variable imaged printed before the
25 adhesive is wetted. The platen roller would then be able to support
the dry adhesive side of the tape against the pressure of the print
head while the variable. identifying information is printed on the
face of the tape. However, dry adhesive seali_né-tapes which regquire
wetting prior to application do not typically produce an adhesive
30 - bond that is adequate to insure that the case does not break open .
during handling. Further, the use of a dry adhesive tape that must
be wetted to activate the adhesive would require the introduction
of an additional mechanism to wet the adhesive. Such an additional
mechanism would increase the complexity of the sealing and labeling .
35 station, thereby decreasing the productivity of the production line
and increasing the maintenance required to operate the combined

station on the production line.

As is apparent, there is a need for an apparatus for variable
40 image printing on tape instead of label stock. More spécifically,
- there is a need for an apparatus for variable image printing on tape

3



5 1n particular, a sealing and | abeling station is needed that i's capable
of printing variable identifying information on adhesi ve sealing tape

wi t hout decr.gasi he productivity of the station, i nc 2k
it on. S e

conplexity a enance of the station. Such a 10 sea

Iabellng station, for g r’%g would nmake it possible to conbi ng t he tasks
of sealing ant@%dsl FRgPR TRIEEDFA 2pFBRRIPE off9e 8 GRTURYy ARTUHEEing

i dentifying i BErRaEiosn. SUSBRT E#qﬁg\lcy codes | steckpey ok rlupbeits . cear gbdeshe
i nventi on to a;5a shigiayi dtadrwhippalaahtise ibercneandndlph€cur8RGE Phd Rbbdg on tape

instead of d BhOGts éprtﬁepc?arsfe'Si-"tﬁE'&’estiﬁaéléTad“f ehd E‘c%% of the invention

to provide a t ermal printer for printing variable identifying information,
such as Broduct codes, stock or lot numbers, bar codes and shippi ng data,
on tape that is t FrhpaTiFERIaR Pos?aﬂiqutaeﬂil@beng stajijph alseneddss SkATPI ng
case to identis 3&a§£ﬁenamﬂfﬂ¢hu§'aﬁroéblhfﬁuegaﬂﬁangtﬂeoﬁﬁlﬁﬁ&mba Lhetha case or
the destinat 'ng&l% tél%e%&%ﬁout' Eeér%aQ;J&JEwgfcoc%l: d: LRE ot {Q%%%“ to

prOV|de a co t1on |nc erma prlnter

I ned” seal abel 1 n
for sealing 25°CF=2&H¥ é?)gﬁ Mk ﬁge’g‘t?fa%’g 8?1 FREERTRITUCY | tﬁ‘ﬁ ?"r é°’9\n t FUSRifesi ve
seal i ng1Pape #eAtilng ans Faltfldng grationsi Agr |ePwa1r'Pat voRdpraket &H reFsible t ape.
It is yet anotéieomehjecche 0hsitshef iseubitig ol Labglifyidlease 60Ebbr®Fc6RA] i Ng and

| abeling statign iPed Ydiruhid SRREIR)iR iehat3ln. fOr sealing and I abeling
a case on a production line that is capable of printing variable

i dentifying information on the face of adhesive sealing tape wi t hout
decreasi ng the prdtRFeF#iAstY: ott jifc PeBEinrdPihcobdenp| eikithy arepnFaPmtehance of -
the conbhsned pidtideran Siparatus for variable image prinSHYMIRYagdiddteaNANTI ON
Broadly, the iiﬁé@.”&t‘:&ﬁk I sMo%@ M@E@Ia{ﬁyf Qfe y@raz@%%cu@@%harirmehegonon t ape,
as  opposed to_some other pedia such as.|abel s 13%35 T eccll |cally,
the inventiont? P eher hel"Brint BPresF & P 9?#19 o3 AV 9%

i dentifying i H"&ﬁrﬁ‘aﬁ% SUCHAF BEOPCH Fipdes c GHR °§t185K‘“€9P31f~%t mﬁa‘éﬁr% bar
codes and shi gyl repipedrg, devk,t @petape that is to be applied to an exterior

20 surface of a shipping case to identify the manufacturer of the
goods, the contents of the case or the destination of the case.

It is a further object of the invention to provide a combined

sealing and labeling station including a thermal printer for sealing

25 and labeling a case on a production line with adhesive sealing tape
having variable identifying information printed .on the tape.

It is yet another object of the invention to provide a

combined sealing and labeling station including a thermal printer

30 - for sealing and labeling a case on a production line that is capable

of printing variable identifying information on the face of adhesive

sealing tape without decreasing the productivity or increasing the
complexity and wmaintenance of the combined station. '

35 ' ' SUMMARY OF THEE INVENTION

Broadly, the invention is an apparatus for variable image
printing on tape, as opposed to éome other media, such as label
stock. More specifically, the invention is a thermal printer for

40 variable image printing identifying information, such as product
codes, stock or lot numbers, bar codes and shipping data, on tape
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PCT/ US98/ 22466 that is to be applied to the exterior of a shipping case to
permt the myMeaciedr €r, contents or shipping data for eachecmesesags for a
series of cases, to be separately identified.: In a particular enbodi nent,

the inventionjg ¥81509mye ﬁ@&'eo ﬁa@sitéxq@@'wg ah%wcwgltu%ém@

t her mal prlnter seal i a case ar'T‘&;Jctlonllne W th
adhesi ve seal i*h§ TRHE3FIF PRy "\?&F?’éfﬁl 8" is é?Rﬁ“PyP?ﬁ‘ i ﬁFo“r FH¥F pPT f°8d on

the tape. | & eeeigsaprficasear txaapsepagisdivoddehtifhed-appar atRAFtpeulnrs t he
vari abl e i dentdpbydin@nt Ntas Eﬁ'trérﬁ;lioﬁ)listd’leonﬁﬁﬁ@d ebalig aamhﬁedemm§eeaam t ape,

and the t el S r._t0 I e case
oh slfdmg e%’%%mg ar at us |n5%?§§‘90 anb L g aygﬁgél ﬁg

for shi prient or €S a tape unw

| 00
rotatably nnurﬂréﬂu%’rf’ﬁ a?'lP'épé“G witTgeE60! S&3AAI £2P hé’at"é?)% "§Bﬁﬁ}ﬁd on
the tape 15 idenmifiying sipdokmition poimzedtdmrrde bagmer Inabbe tHaetSEpoec

rotates freel pxahod aib& dsese mmramraawlprsﬁtélwrﬁ saridhae idwciapimgnay be
P.Qéé Qm}'%’héag g i mge

unwound from thy ?o&%(%%n% gemend. W%-mebﬁt sie 2

printer toata ensi ng.arm |estHeta Q. exanp le, a
shi ppi ngttase i ‘l‘lseo‘? g )rrgﬁ?\éﬁase K f%\ﬁ Ye’faa&u"thf f’?\sée fﬁr s lp"ﬂeﬁ‘ﬁe to _
the length resquwi sedaer the particular size |abel to be applied to the
case, or ‘to the length required to securely seal the case. The variabl e~

i mage printer is p&'ﬂé“agsgrﬂu%hn@:lﬁgéé Qstﬁj t&z@&%dzépool %Ha@ﬁﬁl@ﬁguﬁ&'é ers

for delivering the tape to rint the vari abl

i nformati on oP"fRe® %558, “nw’“f‘?l °[5’>'e"fpé‘?’s d'?al?ﬁnf's wURE %Fﬁﬁb‘f? i mge
printer 1% a tunwindleppel Arer ccawﬁnt#@aéeqapesr.oﬁn@ &pe perHestark Eotdlar s
i ncl udes a t ensoan thdi e Wwdne-spayl isglRileodd ehatiRHe apapiayViee LaRRIEUI de

.The captive from the spool on demand. The tape is routed past a variable 1mage
" printer to a tape dispensing arm which applies the tape to, for
example, a shipping case, in a known manner. A tape cutter cuts the -
20 tape to the length required for the particular' size label to be
applied to the case, or to the length required to securely seal the

case.

The variable image printer is provided with a series of tape
25 guides and rollers for delivering the tape to the print head to
print the wvariable identifying information on. the tape. In a
preferred embodiment, the variable image printer is a thermal
printer and the series of tape guides and rollers includes a tension
gui‘de, a one-way idle roller and a captive tape guide. The captive
30 tape guide consists of a pair of opposed tape guide rollers, a
driven tape feed roller, a nip roller opposite the tape feed roller
and a driven platen roller. The tape is wound around the tension
guide, over the one-way idle roller and between the opposed tape
guide rollers to the tape feed roller. The tape feed roller and the .
35 platen roller are mechanically connected to a servo D.C. motor, such
as a stepper drive motor, which simultaneously drives the tape feed
roller and the platen roller to advance the tape past the print head

of the thermal printer.

40 Preferably, a specially engineered thermal transfer ribbon is

- positioned between the print head of the thermal printer and the

5
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30 tape gui de consists of a pair of opposed tape guide rollers, a
driven tape feed roller, a nip roller opposite the tape feed roller and a

driven plateg, r%&%{. The tape .is wound around the tensi OpcpuiddRecpver the
one-way idle PAVEYP® and bet ween t he opposed tape guide rollers.to the tape

feed roller. Tne Lane.leed robloheand tNE-30: rypnd 8L CRLALILCL Ahkon

mechani cal | y ?‘)n_nect 20 10 a servo D C. horor: ]fsuc as a_stepper darive

not or, whi ch, $P¥Rdt SPRAGUEPSREAPIY ESURYRE PRfiPeaf EdHOR GIWaRd A0t HPipfka en

roll er to advaoceibbeastiapehpasibbbhaoprhaprigatesf, ahd ishemsdbnegt bpter. 40

betven Lhe pryo B O Rt e dd 80 8l e a Splt, on e
etween the print.head o e rmal,.printer a e .

PCT/ USOBF22468°T5RE B ?%lée?%lﬁ’é’. &"‘r‘hf’éb“?’ﬁér Hh7 “2hgen, ik o7 4 Wdund on a

ri bbon unwi nd*ipRes) taksrar §BPSL FRIURE datenrbanged i BB SHRACKECR FEST2EPE ndl e

for di spensi ngftune thdrhan ttandfee pibboi mhgad, rardséd it enshonedaineratd i bbon

t ake-up spool ;potatablne JOMALEh 138t O @nLiABPSML t ake-up spool 5 spi ndl e
for collecting the ribbon. The ribbon unwi nd spool and the ribbon take-up
spool may be interchanged, or the direction of travel of the thernal

transf erlf i bbon nefPeERpERAdr SEARSERT FIRPRAVES neleesed 3 FRct &X48e thé™Ker vi ce
life of the rithitons tkBnsferred to theefdackerineie tapmslhar hedtbboselascdnbygsed
with a dye, okphitea ddake bSidcl Bl erh€Antaingahaeq ofvdohieid apa-iwhgp heat
s sel eclivel LaghRlbed 0N RId Bhe NGAH ctRE-tiet Mol hr anakel, £lobon 1
specially engi Neered 10 vm’fth,sfand he grhmf’errperat urg, | % gpee rinting
process and t BTPFESHt 28 CEBWRMANE e rug dbe Zjente AR h O B Tafe 1Hfe thS

tape. Assuita&bbe pra puitebdd psintohesd disakbwuezviallybkeaiflabhe atpemnanper of
manuf act ur er s nGfndrN ek MdnuRsétti-ers cENdnd el "Btinke A Sl chdimBl | Bhr@ged prrent .

However, the ip &Kgoéé&[%gﬁ‘c.t heuSRGEPFR! cile” A0RT EfnddsBRO8n ULhd | BRILBY the
'nvention mus tranGSESe ecrli%bclary utilized by the invention must be specially
formulated to transfer the ink from the ribbon to the face of the
20 tape and to bond the ink to the substrate of the tape so that the
printed information does not bleed into other layers of the tape and
does not smear, blur or rub off as the tape is applied to the
desired surface, or wunder normal handling conditions. In
particular, the ink on the thermal transfer ribbon has a specific
25 formulation that is compatible with the physical and chemical
characteristics of the coating on the face of the _tépe. Preferably,
the thermal transfer ribbon and the tape are co-engineered to
optimize the.adherence_, bleed resistance, wvisibility, flexibility
and’ utility requirements for printing the wvariable identifying
30 information on the face of the tape. ' '

The one-way idle roller, the opposed tape guide rollers, the
tape feed roller and the platen roller are specially designed to
support the adhesive side of the tape, if  activated, while

35 maintaining consistent alignment of the tape opposite the print
head. In particular, the opposed tape guide rollers of the captive
tape guide are adjustably mounted on a transverse mounting arm to
accurately position the tape. The tape is received between the tape
feed roller and the stationary nip roller, and the tape feed roller

40 and the -platen.roller are mounted onelongat:eten51on arms cbnnec\:ed
at their opposite ends to the drive shaft of the servo D.C. motor.

.



fornmulated to transfer the ink fromthe ribbon to the face of the 20

tape and to bond the ink to the substrate of the tape so that the printed
i nf ormati on Reseas bl eed into-other layers of the tape anecTiussszmes
snmear, blur or rub off as the tape is applied to the desired surface, or

under nor nal Q@&QJ:‘ NGhe \%@dfée'dmler, rf?r%&' éﬂd at:ehh.%lh.g* t@ﬂ’sfohe

t her mal transfer ribbo eci f.i nul ation,that
conpati bl e wi- % FFP ﬁgstlhgaf&es v‘?:hselr%eca TR 4PRE ?rposftecghgfpﬁlﬁgs%oatl ng on

the face of t€ tepé! eﬂaéfer%‘ey the thermal transfer ribbon and the tape
are co-engineered to optim ze the adherence, bleed resistance, visibility,

flexibiligy and ut b&éfex:asﬁquwnerr%pﬁéseﬁoeaﬁ Ii?ra&aagrslheryardzﬁblcspé deqdal fyi ng
30 |nforrrat n on of t he_one- t he

opposed tape g0 % r ot ers ee a‘f%ri‘e?’-‘%?ﬁ ef%‘é’ ﬁog{‘ n‘Jro ‘er are
special |y des|R§ﬁlé%f‘ttso”5ﬁ1§ifdf"ﬁtﬁré%%§§|°@?etb§l weoﬁroer?éwa‘ﬁetw oRcihey at ed,
whil e 35 NMaixaeAidd Bgreaesi of ethe aldlfienrent Befaddee thapeolippesate rdre pri nt
heag I'n pa& t '&HLQBJ witde ﬁqegﬁedlmpwuw&l@@la@g S0 frehbee Qﬁ@rréi/@as{eaf)e

gui de are ad] a Qn nsverse pounting,armto gecurately
posi ti on*% he ?fsd'é g“:\i/:’ nB.fe pe |e§srech§F5e’ﬁpﬁ ‘fentlrﬁqth ape T feee?:iat%olrfé’r and
the stationar frﬁiﬂpa‘ietﬂ“?’é?ly BTG Fapehef SuELacs P’ér""'!PG Cie ¥h@PPhEEDl at en
rol |l er are nowikedisen ehorgating ensitenrelleds Givesncndte deddvet Aoy radbpposi t e

ends to the drd e Slakhpdf chbeeryebX@ iRy GheMIY co binadediae39) 268 o
PCT/ US98/ 22466 . Toget, her &E e.d ape feed roller, nip roller and platen roller

tension and s ?ltrﬁ esT've side of the tape opposite the print head
of the tkernal pri nter. Preferably, the opposed tape guide
rollers, the tape Iﬁeaedaamiduear arglideriphattbe apphi@rushdy ecappedpitietaary

coating that conventional case sealer to provide a combined sealing and labeling
station along a conveyor on a production line. The variable imaged
tape from the thermal printer may be applied to the exterior of the
20  case to label the case as it is being sealed. The tape may be used
merely to label the case, or altermatively, may be used to
simultaneously label and seal the case with the adhesive sealing
tape. In the latter instance, the case is centered on the conveyor
beneath the tape dispensing arm as it reaches the -sealing and
25 labeling station by a pair of centering guides.

The variable identifying information to. be printed on the
adhesive sealing tape is electronically trg_némitt:ed. to the print
head of the thermal printer. The variable identifying information

30 may be stored in memory for selective transmission to the print
head, or may be input by the operataor from a conventional keyboard,
as each case is received and centered at the combined sealing and
labeling station. Certain sealing parameters, such as the length
of the tape needed to seal the case, may be electronically

35 | transmitted to the tape dispensing arm, or the tape dispensing arm
may be mechanically adjusted for the particular length of the case.

In operation, the tape dispensing axm receives the adhesive

sealing tape from the platen roller of the captive tape guide in a

40 conventional manner. With the distance between the pair of opposed

- : tape guide rollers adjusted to the width of the adhesive sealing

7



prevents the activated adhesive on the tape from accunul ating on' the
exterior surfaces of the rollers. Because the rollers are not coated W th
a release film the adhesive does not renmove any rel ease 1@orusodildd) from
the rollers, wﬂ?@?’é‘ﬁ?/ preventing the adhesive on the tape from acfequatel y
adhering to the surface on which it is ag plied. Likew se, the coating on
the rollers dbRRenERe CERRVE HWpadathBRFt, E9 t6RT 19HeItidseToklgEr AFPTCHIfI ng t he
tape to i nadequewelyidighesldetotd lrbedeapitivel tspe faxide. 15hentappaist e ar

appl i cati on, HPﬁeﬁWﬁ:ﬁé WSipé SfeEQLhQJlQQr Wil erd gmuﬁmdmgalwﬁas&ese@éeer to
provi de a conb%rtg’fhgeall gﬁa@d tj_h%bg q,_ghst tlngn%lﬁ g?%esqvgogy@/%% an a
e

production li R rom ermal printer nay be
appl i ed €0 t hE3R&E8RiNSE Hie P%Petezom e‘fcase to | abel the case as it is being
sealed. The tape may be used nmerely to |label the case, or alternatively,

nmay be used tO SI e banaausdotmhabethatbdesRal cidiRreasenmbd st ispadbgsi ve
seal i ng tape. gﬂe iRl undlﬁétsg%f gabfeﬁést%ehé c%%}tﬁ%é%‘;ﬁ d&{as e ONveyor

beneat h the tape €nsl ng arm

| abel i ng st at £3¢f B tRepdipshie tAtR? (978 G fedleqdrd %FPamleb?rdéh’m ying
i nf or matloon t op Epopli nfec Ewewrhwaraghe dihecpsias| heag ofpbeivardbheld duadecal | y
transmtted tgridierpPtdanbedieachdfink Namwbbeddreh qHel Bhddnal ThRn¥aéd+ abbbon

identifying i @I,%%@itéa%g 3P the a'aﬁé/s:.% §% % 'tgpegEgg)rt)ﬁaE Ensel8SLLye

transm ssion to ft er at or roma

rint

convent i onal R@?}B‘dﬁ?’%‘g égfcgﬁ‘ﬁﬁl%’aéﬁ P nF'é‘Z:éﬁ“vEﬂe &ec%fnttg‘faeﬁapft t FRe

conbi ned seal rdgesdme deabirig trRpesimthem ro@med: wider stemisiiony bparcdder emgdesuch as
the | engish of tbhaet it angdasidgoasiedhefd@t GASeppITRY e R RGkE QHdCald Y 35
transmtted tQ thend ?,ag,g&peny ng arm. or the tape dispensing arm nmay be
mechanically a Juste or the particular length of the case. In operation,
the tape dispensing armreceives the adhesive sealing tape fromthe platen
rol I er of the captTheeanrgzatfuieie firchgrsnclude gornpsnetigmatomaarittingVth t he
di stance bet wegpid hengpakitcabheappespEtment of the printing and sealing

20 parameters. Preferably, the controller is located on the thermal
transfer printer housing and includes a programmable memory into -
which the operater can input a predetermined set of printing and
sealing parameters. Preferably, the operator inputs the printing
and sealing parameters from an operator control panel similar to the

25 operator interface for a conventional computer numerically
controlled (CNC) machine. The operator control panel may, for
example, be a conventional keyboard or mouse driver that permits the
operator to input. the necessary printing and sealing parameters or
to select a desired set of printing and sealing parameters from a

30 menu of predetermined parameters. ' ’

The printing and sealing parameters may, for example, include

the variable identifying information to be printed on the tape, the

desired size and resoclution of the print, the speed of the tape =
35 unwind spool, the ribbon unwind spool and the ribbon take-up spools,

the amount of leader (i.e., blank tape) desired between each segment

of variable image printing, the proper amount of tension to be

maintained on the tape and the interval, if any, between repetitions -

of the wvariable identifying information. ~If applicable, the
40 printing and sealing parameters may also :.nclude the speed of the



tape guide rollers adjusted to the width of the adhesive sealing 7 WO
99/ 20468 PCT/ US98/ 22466
tape, the taggdogodsh’ €aded past the tension guide roller, cooavusbirE4gne-way
idle roller to the captive tape guide. The tape is then drlven by the:tape

feed roller a@Qnééy%rm@E@pfﬁdceiomm the iafg%hoéf ERe chaD 8o HPAsIIkg the

print head an ape agai nst the platen
roller. BPTS r&‘e g ﬁge rh ﬁ‘g%"t?ee?ﬁspé “*PBbon is di spensed from
the ri bbon unvvl nd spool , gw ded between the print head and the face of the
adhesi ve seal i ng tape and cerierchmstrbyTicNcor b @rattaies 10 up spool .

In a known manner, the print-head of the variable inage printer transfers

t he i nk enmbossed o th t her nal tran fer ri bbon‘ﬁ;g f ace of t?]hqe adhesi ve
seal i ng tape so th&t® tHFSYaHI%4RE °5 ?bQFﬁtgs ??“b "5 pFFited on the

face of the tapEareIﬂfHa’ seffrasine toddte frlewing deradhed desenipdiemand thensi on
by roller gui desomdanying Hﬁaﬁﬂi@stﬁp&hﬂﬂ&penSI ng armwhere it is applied to
the case and cut in a known manner. -The apparatus may further include a
controller for per tt| rapl and autgmatlc adj st nt of %5} 1E)rlntlng
and sealt®hg 20 n% FefsP aIIbr ©rer 8b1 37 AHRET ur“?t | G748 1F 0% d on
the thernmal tPxARfiag prrMperaq?ea%mfgtarraamsea'ésmaezpm@gr amTabI e nmenory
into which the operator can input a predeterm ned set of printing and

seal i ng paranet er spr&r gherahl xolaﬁ hei DS af %1bﬁ%ss$§l‘ioﬂr FY gl Blﬁ'?xg

sealing paraneters fro cont ro pane simla
operator int @F?a%remt?pa%geswgoﬁ?/%nf’?o Rar “eénptiter” h rﬁg?‘i‘c%af:??lcohtrol | ed

(CNC) ne¥hi ne. The operator control panel may, for exarrpl e, be a
conventional keyboara. @b deusepldini view tdfata perdintd ddadingessl Grbéingnput

the necessary RLi{Hd £&bo@Bths€ALhOInPHABRESE Priring variable identifying
information on the face of adhesive sealing tape, and for applying
the adhesive sealing tape to a case on a production line;
20 . .
FIG. 3a is a plan view of the thermal printer of the combined
sealing and labeling station of FIG. 2;

FIG. 3b is an enlarged view of the thermal printer of FIG. 3a;
25
FIG. 4a is an end view of the thermal printer of FIG. 3a taken
along line 4a-4a;

FIG. 4b is a sectional view of the thermal printer of FIG. 3a
30 taken along line 4b-4b of FIG. 3b;

FIG. S is a plan view of an alternative embodimen;-of a
combined sealing and labeling station according to the invention for
printing variable identifying information on the face of adhesive

35 sealing tape, and for applying the adhesive sealing tape to a case
on a production line; ' '

FIG. 6 is a plan view of another alternative embodiment of a
combined sealing and labeling station according to the invention for
40  printing variable identifying information on the face of adhesive



to select a desired set of printing and sealing paraneters froma 30

menu of predeterm ned paraneters. The printing and sealing paraneters may,
for exanple,_include the variable identifying information lept €ed on
the tape, th¥Of22¥4%d size and resolution of the print, thgeg’ggges?f&gg t he
tape 35 unwi nd spool, the ribbon unwi nd_spool and the ribbon take-up
spool s, the afBRHi9ofeRSeatRs £Q7 2BPLYIRE e +h583 v EERT G PRWER R 63%h
segnent of vaehablpeodyriden gripat iasd, t he proper anount of tension to be

mai nt ai ned on the tape and the interval, if any, between repetitions of the

vari abl e identifyi I af.Qr ' | : ; Lnting and
seal i ng par anet ers?%i ?égsg%itlhg‘fhl? 5 %ig%ggé%%agéﬁrﬁ%% téoth\?\olrf)‘%/rnllz:-gél%&

PCT/ US98/522466°F RS WiFiahts b?glﬂi‘é‘f’f"dh 1 AARESIVR S PR AFETRREY IR SR%ise to
be seal ed and tabe Hoeagtaseodn papevieobiiagdltrrodeetiophbingase. BRI EF DESCRI PTI ON
OF THE DRAWNGS 5 The foregoing and other objects wll beconme nore readily

apparent. by referrin | | ' ' h'ﬁh' nd t he
acconpanyi ng draw ngg#ér%h fng%?ﬁ%é&’%ﬁ%ﬁ@é@'pb%ﬂ%ﬁ%ﬂngﬁp anévi ew of an
apparatus for variable inmage printing on tape according to the present
inventi o9, FI G 2aFI& & iplestreres\anfapparptier indicased opperaldy agpf §ong
pre-printed adhesinie Seabé NgrimdpPagt @na tGPseadfbraifF 066ChoN ihididiod5 FI G

2b i's a plan ew.aby COMP! 4ad-63l 1910 0L NBLoLALLAM a6R0RG] N0 tO

; X ,
e et o et gt g el Al eIt LT 4 op ST ace of
on a producti Ghe|thggmal printer 62 may be a "direct" type thermal printer which
15 includes a print head that receives ink from an ink cartridge, but
most preferably is a "transfer" type printer which receives ink from .
_a thermal transfer ribbon, as shown. The thermal printer 62 unwinds
and guides the tape 61 from a tape unwind spool 63 to a print head
64 where a specially engineered thermal transfer ribbon 80 passes
20 ~ between the print head and the tape to transfer the variable printed
indicia to the face of the tape by means of the well known thermal
transfer process.

The tape 61 may be any continuous, narrow substrate. The tape
25 61 may be formed of a single layer or may be formed of wultiple
layers bonded together in a conventional manner,. but is preferably
flexible enough to be applied with an adhesivé to any surface
regardless of the contour or irregularity of the surface. It is not
necessary that the tape 61 include an adhesive coating, but
30 typically the tape is coated with an adhesive chemical backing on
one side. The adhesive backing may be a "dry" adhesive which
becomes active when exposed to moisture, or may be a "wet" adhesive
which is manufactured in the active state. In the case of a wet
adhesive backing, the other side of the tape is typically coated
35 with a release agent so that the adhesive does not adhere to the
other side of the tape when the tape is wound onto a tape unwind

spool.

Most preferably, the tape 61 is the commonly known mylar ox
40 acetate tape comprising a first side 65 which is smooth and shiny, -
and a second side 67 opposite the first side 65 having a wet, or

10



20 FIG 3ais-a plan view of the thermal printer of the conbined sealing
and | abeling station of FIG 2; FIG 3b is an enlarged view of the thernmal
printer of Fh@9sdeses25 FIG 4a is an end view of the ther mePCTU$9R2466 OFf .
FIG 3a taken along line 4a-4a; FIG 4b is a sectional view of the thernal

printer of FI Q:tz%@ 3cgme.m1calt akedyiab QﬁGkiﬂgthéUébﬂb fbr&llG D iriFkGsige1S a
pl an vi ew of 150 tf|e¥§ cpg?ggl t,face,,a CB@E%&? (?q,_ | n an(? I.Qbel I ng
n y!

station accor ng I nve |on i Nting v
i nformation of7 t’ﬁea]fsz?cgﬁ?l"r%‘ﬂﬁ@sﬁsv%h%ga em%%&ﬁ?’ﬁgj‘gt"a?ié "a%Ffﬁflf’BrSiéﬁpl yi ng
the adhesive stahengpeapdntiepuiseulon spmiicahioti ghlibeldngREng sdlisga pl an

VIt e\tN of gnot hgreaaktfysdainesensEark 1T trhef tapeCOITRE n&drsesﬁhbmbem wlegb;al } ng
Statl on accorglLn V. L n [ | in
dl, ?‘ﬁlehglééﬁ%aké' %ﬁ&i&% tfagé éQ’\?\?ﬁ gaélp 515%485 Gn¥ ¥ da3bL&dsd60t i fying.

i nformati on on ace_o
PCT/ US98/ 224682IEa8| HFitake LI Mipresohp| Nindpe (398 MyHESFH&r 88 afI" ™3™y ape to
a case on a prvxiucorgany!] rd; San@akl GMinheseta, Rhdwohmenlyokefenyerdcwsss
according to bhendsRvENdebOinPeape. fOr printing variable information on
adhesi ve .t ape and applying the tape to a case on a conventional pr oduction
i ne. Al LED DESCRI PTI ON. OF THE PREFERRED EMBODI MENTS 10 FIG 1
i|lustrates an appHr atus'elt nirderserydierdrry af eXAiPaFY vikildbiia itheige
printing on tepitEogondi vyat etheinawenthoshify efssoathh yfacthes apfpaepeus 60
conprises a CgpyanksOdnsibhRsieBl willchNhéfe B2ewtuslly iSeeRDdhiue@uitapiesCr | bed
in detail her ?n rl)@i‘L?X&lar, the ink from the printer does not bond adequately to
15 the tape when the face 65 of the tape is coated with a release
agent. Accordingly, the ink from the printer will smear, blur or
rub off as the tape is applied to the desired surface, or under even
normal handling conditions. The release agent, and possibly the
substrate itself, may also permit the ink to bleed or rum. In
20 either case, the printed indicia on the tape will become illegible
within a short period of time.

Another problem is that the temperature required for the

printing process can cause the chemical bonds of the release agent

25 to breakdown. While the function of the release agent is no longer

needed once the tape is unwound f£rom the spool, the release agent

may become discolored and obscure the printed indicia. Still

another problem encountered is that the printiné-processes utilized

heretofore have not been fast enough to operate in conjunction with

30 . .conventional prod'uéfion lines. Conventional production lines

operate at between about eight and about twenty-four inches per

second, and preferably at about sixteen inches per second. The

thermal printer 62 disclosed hereinafter overcomes these and other
problems by virtue of its unigue design and.construction.

35 _ .
The tape unwind spool 63 of the apparatus 60 is rotatably
mounted onto a tape unwind spool spindle 66. The tape 61 is wound
on the tape unwind spool 63 in a conventional manner, and the spool
rotates freely about the tape unwind spool spindle 66 so that the )
" 40" " 'tape may be unwound from the spool on demand. When a length of the

rredpe 6L ls required, the thermal printer 62 routes the tape 61 past

11



The thermal printer 62 may be a "direct" type t her mal printer which 15
includes a print head that receives ink froman ink cartridge, but npst

preferably i o sfer" type printer which receives ink § m@rmal
transfer ri bg‘gﬁ %‘fﬁghom The ther mal printer: 62 unw nds ang gw es the

t ape 61 froma_tape.u to..a print head 64 V\/nereaspemally
engi neered t heF%alprf'rg\rgs grépgﬁbo *BD dlggg NG ATM iGN BRRTLEA ST FARS head
and the tape t8° rifsPEF™Rike ¥ T1LRRIRS GPF‘htaéd ip ndsciribed inheheé gampie t he
tape by nmeans eppliketivel Gidcnowen hinerinbelc. aAfape NEOEESKen dia: t@Peagsl nMay

be any continugyse ﬂ%&e&m&u@%@h@foi hee [ARCidRar 1anfl 3BV ﬁp 11Qued of a
singl e Ia)éer orchéma)és Jogg&ed of multiple layers bonded toget In a

conventi onal manner 'S pref erably flexible enough to be applied with
an adhesive to any surface regardl ess of the contour or irregularity of the
surface. It is not Trecedemmal tpiravtexhe2t apepft-idat|widh ansafkesoyecgsat i ng,

but 30 g typbﬁﬁiés)’ax?}d"@oiﬁi@ ESx aeﬁtveduvg the acapélf&*ieea ‘e c[ﬂ@.%%ladb@é:kl ng
on one side n esliyve becones
gﬁr AOERL Brbanld 1 rga@éy’b’eq énf%%’“%{ﬂ Bs e WRPch Te

active when ex to noi sture,
manuf act Ped i ﬁe’flr?é af15ape gtides and yollprscazefestbly weTPrighest \renbierki ng,
t he ot her sideguidet % hape-vay tgd calley eabed Gbhrive tipd Busde 2b came agent

so that the adbgsiivé €QRSghde ﬁ@”ﬁé@aﬁ&l{rk&mﬁf@s §I§i§r0$f %Bﬁoée%p&t#“e“ the
tape is wound gmn%a@oflggs HH) s 0L tggestfegé SORLAPHY, oIS LSO LS the

comonl y known rising
which is smoot AP dtglﬁhﬁfaparﬁ?eﬁ ré’é?:%'ﬁa3 e rivspRierer rekkex '|’$-stTfsﬂ de 65
havi ng a %et, bapel6l is WANG:2QYAEGhe tension guide 68, over the one-way idle

PCT/ US98/ 22466 8Llei-Vés bebahCate asiinst apdaakididol RRLOAN. 72 HRE Yelwedd1®
first side the tape feed roller 73 and the nip roller 74. The tape feed roller
73 and the platen roller 75 are mechanically connected to the shaft
'76 of a servo D.C. motor 78, such as a stepper drive wmotor, which
20 simultaneously drives the tape feed roller and the platen roller to
advance the tape 61 past the print head 64 of the thermal printer
62. '

Preferably, the thermal transfer ribbon 80 is positioned
25 between the print head 64 of the thermal printer 62 and the face 65
of the tape 61. The thermal transfer ribbon 80 is wound on a ribbon
unwingd spool 81 that is rotatably mounteéd onto a ribbon unwind spool
spindle 86 for dispensing the ribbon to the.print head 64, and is
tensioned by a ribbon take-up spool 82 rotatably mounted onto a
30 . ribbon take-up spool spindle 84 for collecting the ribbon. The
- ribbon unwind spool 81 and the ribbon take-up spocl 82 may be
interchanged, or the direction of travel of the thermal transfer
ribbon 80 may be reversed in a known manner to increase the service

life of the ribbon. '

35 .

The thermal transfer ribbon 80 is embossed with a dye, or ink,
that is transferred to the face of the tape 61 when heat is
selectively applied to the print head 64. The thermal transfer
ribbon is specially engineered to withstand the high temperature,

. 40 high speed printing process and to print through the release agent
- " on the face of the tape. It has been empirically determined that
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65 is also reférred to as the "face" of the tape and the second side 67 is
also referred to as the "adhesive backing" or "adhesive side" of the tape.
In the partl plication of |abeling and sealing 5 PEIGHI/2466
descri bed herelng ow, the tape 61 is, for exanple, the well known nyl-ar
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about el ght angnaeb R shel Slfe LGS, BEE HEELNShA 0 RECLEY 0

about sixteen 1 nches er mal ronter OSG

her ei naf t er O\f&psoﬁsd%f’ﬁ'fees% t5"1n%“"otdfiiﬁ’r"""ﬁ]‘r BYTREGE b‘if W?‘P’Démﬁf‘a]l th§“ﬁ+r"r”(§’ue

desi gn and coreendifidngn. Ac¢ordingly, the ink on the thermal transfer ribbon 80
20 has a specific formulation that is compatible with the physical and
' chemical characteristics of any release agent provided on the face

65 of the tape. ' '

Preferably, the thermal tranéfer ribbon 80 and the tape 61 are
25 co-engineered to optimize the adherence, bleed resistance,
visibility, flexibility and utility requirements for printing the
variable identifying information on the face 65 of the tape. 1In
particular, the thermal transfer ribbon 80 must be formulated so
that the ink does not run, blur, bleed, rub off or become distorted
30  on the surface of the tape 61, and does not weaken the structural
integrity of the tape. A suitable thermal transfer ribbon has been
identified, and is available from J.I.T. Technologies, Inc., of
Charlotte, North Carolina, the assignee of the present invention.
The thermal transfer ribbon available from J.I.T. Technologies is
5 specially formulated to be compatible with the physical
characteristics and chemical composition of adhesive tape that has

been developed by 3M Company of St. Paul, Minnesota.

The one-way idle roller 69, the opposed tape gulde rollers 71,
40 72, the tape feed roller 73 and the platen roller 75 are specxally
- designed to support the adhesive side 67 of the tape, particularly
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35 The tape unw nd spdol 63 of the apparatus 60 is rotatably nmounted onto a
tape unw nd spool spindle 66. The tape 61 is wound on the tape unw nd spool

63 in a conventional manner, and the spool rotates freely PE‘BQ gt ape
unwi nd spool We3¥#4¥f% 66 so that the 40 t ape may be unwoun .ggfl;rzgﬁt.hé

spool- on demand. \Wen a length of the tape 61 is required, the therrmal
printer 62 rowhestinadisgizedf jridye. vhije wynspifigg consistent alignment
PCT/ US98/ 22466t ttre prpeit6iherbdoti4et bhen Hrape Whadpéhsi ntp aastigilen, ap i es the
taple_ toE for d_sapmeh%apa @il!d@%‘dl@efeﬁSﬁ, a3 b rdesaptbed chpe tghede»araﬂeem t
application disgu Q. C o
the required 1’3 us'?’ %b?yo?‘g éelapgllrlt%&lﬁ%@g%e#\%g{'ﬁéggﬂpﬁ%g %%@gg@gs, t he
desired §urfaPeSitFAR t5eFiRA BT “B 30 PHPHNIGI St t (T8 85 8% 1 tape
gui des and r okéwrized Opetdetn el hapd Heed apd 164 130 apfietlpy istetimady 64id o pri nt
:'he vari 3bl e Lﬂm&: Tny.i Néné NfpeMBddORoDIRr! P dndPene pldbén dBiler 78€4ieS Of
ape gui des and ral.ler e . gggpr S | . one- way
idle roller 6§°%nﬁ§d§%g§lﬁtg %ee %%%Iéxnw e7 (f‘.%ﬁ:i%etteg;%t %@gﬁfggsg% 8’26570
preferably coﬁ‘br‘?@eér‘a"epé?‘?ftm“o?)fpg§%osetr§f5e°‘é’ui BREFo i fer FOFEHeF £BE r i ven
t ape. f ead rol tape E8sd gohlgy Tl hiw rFUlegppbend eloben raplerf Eedensldneand’3 and a
driven platengfgldrercnébaantievel Bide 67tcdPERD LapeS 61 pBEs O NNt hefsi ON

gui de 68, over,t - [ rol ler 69 between the opposed tape guide
rollers 71, 754610%:;%%?;\?5‘&%#% ﬁ%%tgge&%e'eed roller 73 and the nip roller 74.

The tape feed roller 73 and the platen roller 75 are nmechanically connected
to the shaft 76 ofPmefeesbiy. D16 opprsgr e guple zsllersTiprde thdevéeedt or,

whi ch 2Q5 shid:t pneausdng sHresscdiber zapavkesdroptistbrpndat ity phad en

r6(2)| ler to adVgP&%nEQetgeaQ&i% Pcﬁl%giwtré]%npEtienan%gorﬁégchm&l@Eiﬁ&%”@ll)e printer

exterior surfaces of the rollers. Because the rollerxrs are not
coated with a release f£ilm, the adhegsive does not remove any release
film from the rollers, thereby causing the tape to inadequately

20 adhere to the desired surface. Likewise, the coating on the rollers
does not remove any adhesive from the tape, thereby causing the tape
to inadequately adhere to the desired surface.

FIG. 2a illustrates a conventional prior art station,

25 indicated generally at 110, for applying pre—prim:éd achesive

sealing tape 150 to a case on a production line. A pre-printed tape

applicator that is particularly well-suited to the invention is

manufactured by, and is available from 3M Company of St. Paul,

Minnesota. The station 110 is positioned on the production line

30 adjacent a conveyor 112 for delivering the case to the station from,

for exawple, an upstream packing station (not shown), and for

carrying the case away from the station 110 after the case is sealed

with the adhesive sealing tape to, for example, a dJdownstream

shipping station. The conveyor 112 may comprise a plurality of

35 side-by-side rollers 113, as shown, or may comprise a continuous
belt that is driven by a motor about a pair of pulleys.

The station 110 comprises a tape dispensing and guiding means

120, and a tape a_pplyix_:_g and cutting means 122. The station 110

40 - preferably furﬁher comprises adjustable centering and retaining
T guides 121 for centering and retaining the case on the conveyor 112.
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Preferably, the thermal transfer ribbon 80 is positioned 25 bet ween

the print head 64 of the thermal printer 62 and the face 65 of the tape 61.
The thermal twyowszbsss ri bbon 80 is.wound on a ribbon unwi nd BERSGS8BA6E hat i S
rotatably nmounted onto a ribbon unwi nd spool spindle 86 for dispensing the

ri bbonbfo the Pricit hefdnfif a1850bé _Epﬁm&é&r&@ M1 Stk lahencas@@euar&@wl 82

rotata Yy m)unt Ll

col | ecting the %%%Eﬁe %oéﬁegor Jb ang%\;\;ﬂ&g&%l%? D%E%Lmé%wﬁi on take up

spool 82 may lﬁ‘eifﬁ’faé?lé’ hEPREdeeD 2 £ARS FPPRE(Y2EnhHTNEr 3 vaTeopn t"f’i’é"’[‘ hetenal

transfer ribbonin88ivenyedidngawpesdd isnvwewndnofhe rapsepoth 1RAGsoatetathily

: se[ \ﬁi cedl ife qiouhE@d r&nbbofhpe35p331fe shie1@Bh 28 ANERLY thé mstﬁ&b is&gfrd%hossed

W a adye, or_ln e C e tape en
t@ B ubd AR’ BICEhd Aol 1586 Aluddd

heat is selecti \?el y apptied e print ermal transfer
ribbon is specially engineered to wi t hstand the high tenperature, 40
hi gh speed pri nti nFhpragbestreasshliing prpatl50 tisougkaddre thaiughsdheatjegst an t he

face of the tabDerids R@srdinen gama'béiml | snadpt&iiebbB phbata Legist- VO N9/ 20468
PCTI US98 22466 Vaiad o2 h By LTBLe L ADRIY chl PRA 5 UegPELL fiRbo ung T 1 the
dry cleaning industr N 1apric Fe'1or varia e |1 mage

printing on t aQfFCES é&‘scﬁagﬁe’cf I‘Fé’Péi“ﬁi “Rnté?(a‘f?ﬁFe ofPS (FR® a2RHERRAI 21% ansf er
ri bbon is Par teudtihe medri0ARhprefeabbly fomniRexettabe dispéregng @amck?? farc. , of

Irvine, Califoigpiging tHeWRMQEivalBYalfigl fie LEANST She chBHORNMY GhrEiild sfies
the high tenmperalul i Qiaescr&gﬁdfﬁ{;@uéél %ﬂéﬂebé(dﬂe%%é rs%ggﬁa%t%f;e LRg ‘éa“ abl e

i mage prlntlng pr ocess reln

sui t abl epri ntth‘?eéﬁp@?rf‘%tecéﬁ?ﬁfﬁcf‘%?qeﬁ ‘é‘i/éFF‘éﬁﬁléf $$0n T B Fase -

The station 110 is utilized by manufacturers to label or seal

‘cases that contain their products for shipment or storage. It is

common practice for the contents of the cases to be identified on

20 the outside of the case with, for example, a product code, such as

a stock or lot number, a bar code or shipping data so that the cases

can be sorted, routed, stored in inventory or shipped to the proper

recipient. In many cases, the identifying information printed on

the cutside of each case, or a series of cases, is not the same for

25 each case, or for a series of cases. Instead, the identifying
information is variable.

For example, a manufacturer may make a :jf_;i.fst: production run of
a predetermined number of cases containing a f£irst product, followed
30 immediately by a second production run of the same or a different
number of cases containing a second product. Thus, the identifying
information printed on the outside of the cases must be changed from
the first production run to the second production run to identify
the contents or the destination of the first and second products,
35 respectively. In another example,- the manufacturer may wish to
identify each case of the production run with a unique product code,

bar code or shipping data.

In the past, manufacturers have utilized labels, commonly
40 referred to as linerless label stock because the adhesive side of
- _ the label is not protected by a liner coated with a release agent,’
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nunber of manufacturers of thermal printers and thermal printing equipnent.
However, the ink enbossed on the thermal transfer ribbon 80 utilized by the
i nvention - nmust be ecially fornulated for the reasons di sposE6dnaes
her ei nabove Y8 Ufsfer the ink fromthe ribbon 15 to the face 65 of
the tape 61 and to bond the ink to the substrate of the tape so that the
printed inforFhat 8k RFEECFHERE WRILPALY &HY THIFeRT| 2yTPRTYE AR tH¥e and
does not sneastathbmr rher dgbeadf mapshbd lpgetppated, appmardog eritheeddyi red
surface, or updgepiWrikBle P Midrn GmeAngkd1lyOPSorACa dav)l ¥s dgirikdkecon the
ther mal 1ransiel LiP0meS0ug) 1o cAEP cPartREEIS o 80 BALA', R Jilhad s
conpati bl e vmtfth fne physi cal “and chem cal characteristics of any rel ease
agent prBvi de?F SHITITLF AR5 FaBP- t I Sprrdify APRREHICY *RaH ANEIREPRRAI™ r ansf er
ri bbon 80 andptdigctiayieyb bndrceréspondingodeangasmeirdostsy cypbe rAbzeingdhe '
adherence,t b%@@:‘ﬂe 1’&3&&&@;&@&1& @Adgithé_t%alfﬁgfe&i;miloht ?r@admwﬂehlt%dr'] f
requirenents . prin rd i dent i fyi ng. 0k, e face
65 of the tap%t? th nvaﬁéﬁq%cﬁ.%rt Ygﬁ? %’%é’rnrnrah mb r%/lsng Jérlr"%?lj {)%%L% os.r%lr}tsk{e be
forul at ed sof3d9tapftHhe pohesivRseabingrtgpe bl The TAPRLA*VHigh *8F rVagitaecone

di storted 30 idershfying Hafickaad ocofraineed apersd®h) waydthizeke meplivshkerant he
structural intaQhkiby abkrddecot ABE. caBeSiH bakdet of N@kNPdbell[ adiShey vei bdyan has

been identifi gd,st%gqﬂ{esc&veak‘lﬁq_lyeecgr{vgmilm l'(?]an;];gghnol ogies, Inc., of
R Caroli i ' [

Charlotte, NoFt I na, e ‘assignee of the present invention. The
thermal transfer ribbon available fromJ.|1.T. Technol ogies is 35

Speci ally fornul &%d 2k dlldpgratesnpatambined gpalingting lypldhg gitation,
charact ggi St i ggasaated hgshezal 1 £ 05POSH i Hor Ofrindiesi varibBpe tdeiciBasndeen

devel oped by VaQlec silREs - Ldee | er 69,
t he opposed t§Mo§8 dq{e gfy oﬁ’@ykﬁ%%gg«;g?g@ﬁ e %1133%%%?%?%&%% and

ae%w e rollers 71, J e ta 3 ¢
the platen roF‘F‘ér" ?%y’éﬁgetgepgg‘ﬁ%ﬁﬂvfl 8%?1"@?1&(?9?0':%@5%?? The BEEEFVE si de 67
of the tape, b‘qu.i Cmea$¢a9.ix_]._g and labeling station 10 is utilized to print the
variable identifying information onto the face of the adhesive
20 sealing tape as the tape is applied to an exterior surface of the
case in place of a label, or is applied to the case to securely seal
the case for shipment or storage. The sealing and labeling station
10 is positioned on the production line adjacent a conveyor 12 for
delivering the case to the sealing and labeling station from, for
25 example,'an ﬁpstream packing station {not shown), and for carrying
the case away from the sealing and labeling station after the case
is sealed with the adhesive sealing tape to, for example, a
downstream shipping station. The conveyor 12 may comprise a
plurality of side-by-side rollers 13, as shown, or may comprise a
30 continuous belt that is driven by a motor about a pair of pulleys.

The sealing and labeling station 10 preferably comprises a

tape dispensing and guiding means 20, a tape applying and cutting

" means 22, and a printing means 24. The sealing and labeling station

35 10 preferably further comprises adjﬁstable centering and retaining
guides 21 for centering and retaining a case delivered to the
sealing and labeling station on the conveyor 12. A belt 23 may also

be provided for holding the case securely againsﬁ the conveyor 12.

The tape dispensing and guiding means 20 comprises a tape spool 26

40 having a core on which the adhesive sealing tape 50 is wound. The

"Eé;é”égégi 26_i§mfbiéiébiy'ﬁbhntéd on a tapé spool spindle 25 so
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W 99/ 0468 ' ~ PCT/ US98/ 22466 when t he adhesi ve
Is active, while maintaining consistent alignnent of the tape 61 opposite
the print he@g,g,gmssln particul ar, the opposed tape gui de mrcirlusss24h, 72 of
the captive tape guide 70 are ad] ustably nounted on a transverse nounting

arm 77 to accypaf hy a‘%hm@ogé;mﬁea}% sﬁgge dbglr Qﬁv}o\ﬁﬁdtﬁoh%eoﬁbm 1 Bgad 64.

The tape 61 is recei yed between t tape oller 73 a e stationary
nip roller 74 °P74Frap gpe feed roller 73 and the platen roller 75 are nounted
on elongate tension arms 79 connected at their opposite ends to the drive
shaft 76 of the sermoaéhdsivemealingStapbogetibebutédipadilthe pkapEnbafansol | er

73, nip rollep 74 @HQ aebﬂh%a 4rfd Lﬁtlzé n'regﬂ§ i2gn angeaupmy yoﬂy; ;Lmaeﬁl ve

side 67 of thet osite ead _64 of er ne ri nter

oo e ot or abl 35 THECATh SEB FIREE THIFHE POI T8 SHESITR SRS fegn X
roll er 73 andthake Yeatane deoes aot7Budkiecon sprefnii as atty leoemhﬂ}gdtt’rmtthpr event s
the active adhkaséVvernn chpe apppeidgr aua aﬁamglzﬁdahagmpréfb&asx;t Rbigrisedr f aces

of the roller taeﬁféﬁéaslﬁgﬂsrwslgxsasﬁ ﬂgt HOIRAE AR LLEAS ol || M

the adhesjve does n e an ease rom-t o ers her eby
causi ng the t &FRE%G Vn‘é%lg%l? cBFy A 2 Sunerd l"%cl}aﬁés'ﬁleéi %Fe St £CE.

Li kewi se, the cggmgnghenammpriﬂqeérlsnm’es?fnd;he rzdhesdveargeaditesiape SPom t he
tape, therebyneaged g Ialmalttapecasz-_ | BRdROUedRleYy a@AEr thel Gaddie desired
surface. FIG 2a illustrat es conventional prior art station, 25

I ndi cated generally at 11 re-printed adhesjve sealln t ape
150 to a cgse on axf)rb(?ﬁﬁ i 1I“l %r:c%p ng gf’r r&éﬂt’tr’:?pﬂeaéﬁpﬁ c?&‘f‘%’f"steﬁa? |sp

particul¥r |y welhrinbleedmags phénteyy At i ofhe srapiiifeadmagePriptenid iis
avai | abl e frogratdGnopaaycdrnst . tRaslter Mprineso! dbut tAg BéabhyNcybeO of S

posi tioned on vfabeab%o@wgﬁ gplﬂee&let&& is @g,;aaﬁgruf @r&gﬂ@m{g 314,d Olor

del th t { ki
Stati on (nol SABWARCo SR 1155 Lo by RSLNE FRLLIRGS PPOMCIRE EFRITBH 110

after the Cas@xpgs%.érmwssure onto the face of the tape. Thus, the adhesive
20 gside of the tape 50 will not be pressed hard againsc, and thus
adhere to, any portion of the sealing and labeling station 10. The
variable image printer 30 éomprises a print head 32 and a thermal
transfer ribbon 34 positioned between the print head and the face
of the adhesive sealing tape 50. '
25
As previously described, the thermal transfer ribbon 34 has a
dye, or ink, embossed thereon that is spéc_ially engineered to
transfer the ink through the release agent on the face of the
.adhesive sealing tape such that the printed information does not
30 bleed, smear, blur or rub off as the tape is applied to the desired
surface, or under normal handling conditions. The thermal transfer
ribbon 34 is wound on a ribbon unwind spool 36 rotatably mounted on
a ribbon unwind spool spindle 35 for dispensing the ribbon, and is
tensioned by a ribbon také-up spool 38 rotatably mounted on a ribbon
35 take-up spool spindle 37 for collecting the ribbon. As is well
known, the ribbon unwind spool 36 and the ribbon take-up spool 38
may be interchanged, or the direction of travel of the thermal
~ transfer ribbon 34 may be reversed to increase the service life of
the ribbon.
40
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with the adhesive sealing tape to, for exanple, a downstréam shi pping
station. The conveyor -112 may conprise a plurality of 35 si de- by-si de
rollers 113, as shown, or may conprise a continuous belt tPatukerndicsven by
a notor abou¥o s of pulleys. The station 110 conprises a tape

di spensi ng and gui di ng rreans 120, .and a ta{)e_ agjg F’? and cutti ng, nmeans
122. The stati on TPEOPEIFE o3 SRoisnt \FORYPITGP d%ﬁ Ao STERFRTEL BHIE

centeri ng ancgheast afhithy qybelebating feorploeatidyi e dfider wirdsidgpepfiingcase on
the conveyor éxitzzar&ﬂy frowOh8 904 68ead and arranged in a narrow row normal :

PCT/ US98/ 22466, A ?eglge;ﬁgnrmyt@%i) # ey Qﬁférﬂgﬂ &%é&glﬂbﬂ% %Qeaé&ng ans

securely agalnst hé conve | spensin

120 pr ef &r abl y3NESHBT i8S £47%e 38pod® e1 *fa¥ih ehect‘fbg‘aelyoﬁn A% 0e
adhesi ve seal tmay bape g&wa\'tsdvmglnapprﬁhé taapbe sa@_evhallzsan#eropépﬁoabl%ﬁ 5
mount ed on a 4@pghespagl osptHrdlard 2hiaaridintantiheradiiesd viesaaki 8g tmpe 150

TRy be unvound, [ram D, @%gtbbégﬁo%edﬂ@n& D Eaadtos bie seallged ape 150

is threaded t serl es

preferably pa§‘t‘“"5g?'%é’rrs’f‘rr BERGH 210 vell kpgpR a8 R5S, CTPEIEHRY) P’o%"@r"ﬂ?b%ﬁ ign the
adhesi vaoseal fyrep papebes(rthateansablre spapeesi.s applied to the case. The
tape applying and cutting neans 122 preferably conprises a tape dispensing

arm 129 for appl yi‘gg()t Sﬁgﬂ_h géepﬁ%%k% J@&?e %ﬁﬂm&ﬂgﬁn@n 33 G2

cutting nechani sm cuttrng t Ive sea g% t ape 150 at
a

15 the apPPBprFet & I"ear?'g'f' n%aé’ﬁe(?“i“be s"é’cdﬂ?y alth?ﬁeli Ci® stati on
110 is utilizéesigpedehousirrent chs adhebitrebidy of ciile adhweive vgerlinentapen their
product 3sf or sHiwaIES maDhitaShdtidi@ensidtehS aOGHWRAL WEachd €8pd @bpbditeCceritd ent s of

the cases to j xh:dﬁ’éEd' i3 edrnQ”de%an of Eﬂ%ecaq}é&% QQprgui&e.sE%%Bp&ééshthJ or

exarrple a pro uct, code, . such ase asstoc or | ot nunber, bagzcoge or

shi ppi ng dat a strﬁ%lt thJe:Lngas 0 oppos:.te the print head while
restricting s:Lde to side movement of the tape to prevent the

location of the variable identifying information pr:.nted onto the
20 tape to vary, or worse yet, to be blurred. The captive tape guide
40 retains the edges and both sides of the adhesive sealing tape 50,
as will be described, so that the tape tracks properly as the driven
tape feed roller 41 and nip roller 42, and the driven platen roller
43 drive the tape past the print head 32.
25
As best shown in FIGS. 4a and 4b, the captive tape guide 40
comprises a pair of opposed upper 44 and lower 46 nip rollers
adjustably mounted on a transverse mounting arm 4S5. The driven
- platen roller 43 of the captive tape guide 40 supports the adhesive
30 -side of the tape 50 opposite the print head 32. The upper 44 and
lower 46 rollers, the driven tape feed roller 41 and the driven
platen roller 43 have a proprietary coating 47 (FIG. 4a) that
prevents the adhesive on the tape 50 from accumulating on the
rollers. Since the rollers 44, 46, 41 arnd 43 are not coated with
35 a release film, the adhesive does not remove any release film from
the rollers, thereby causing the adhesive sealing tape 50 to
inadequately label or seal the case.

In a preferred embod:.ment _a controller 48 (F:i:G 4b) is
40 provided for permltt:.ng automatic adjust:ment of the operat::.on of the
.~ sealing and labeling station 10. The ‘controller 48 preferably
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can be sorted, routed, stored in inventory or shipped to the proper
recipient. In many cases, the identifying information printed on the

out si de of eg@dpoRoMzs, Or a series of cases, is not the sanePOTUSIER466 each
case, or for a series of cases. I nstead, the identifying information is

vari abl e. For @wafides, a droGiitindbld meforFBFodTBESidgld psbaddeaplusdd @Be rdgn of a
pr edet er m ned Egp&rg o%ldcgg P10 %mtr;g af._#e‘{ Sty rachdu%te a%) | pyed 30
a on e

i medi ately b pro uctl run 0 rent nunber of
cases- cont ai niFRETETe CBRFPBr BB‘EF‘GT STy ™rfRey &éﬁ%’r“f’-}ntﬁg 3 APRYeREtTt
printed on theocppttsirdauretitdidycasbeolindt(Che) chchiged Theoopdrrgoficpstrol

producti ol r Upahe: Mbemaﬁﬁcﬁdildeﬁin&du(;tﬂeoé\ keyxsbgra b@nhddsy dHSes i Sithi or t he
destination of, thﬁ n't!u§ a?x ?&%EQE%;%R&%%L g stel]gél? g%&aet%k%i ned h

anot her exarrpl e urer case
production rurfefi ?ﬁwpﬁutﬁ’rf‘ﬁtfé‘dp?%ﬁ%? Péﬁﬂ@tebélfr%&e‘“?ﬂ" -sHOSpFIFTaRtesE. | n
t he.-past, nanufsasdyuiredss Yeaveilitzeli zedlémtbehs opecarmmit ya 4@1functief amr ed t o

as linerless I@Qekeasltﬁgkamqaasﬁlﬁghetaﬂbﬁswe otl d8 Qfpddrephkalielquhsiyot
pr ot ect e?%by a |ner ocoated with a rel ease agent, 15 WO 99/ 20468

PCT/ US98 246(§:fn e printed and applied to the case at a separate

| abeling station. The |abel may be pre-printed, or may be printed by a
variabl e i mage pri fherrinviadi Fdebsaling aagatdrers abyl i epppled inoludwe case.
The | abel is tdenvdriapsd ensndsiing BReASELARAY LA LRRUABSA Gnbo the Mkeyrdraul i c

| abel tamp. IfJ Splgagl LXaﬂElel:ra‘BQtsot *lg:tg %e%girgé‘ég?e ]ggd %Qﬁ'ﬂg}; ¥ ideYeneand

correspondl ng €creases I n coSt I ng S at I on

and the 32al i RFBEatiEn=REE %%Fn’é’d’e SHRPLI 35 RE WRE AR MERHS F5y
i nf ormati on i S36prandt sdkeliupesprPyl 38.t Ithe f apeedofoft ibe adbroeyoe t2abn nthet ape.
The tape (havigi@atiftdoarimbh| €he amount of leader (i.e., blank tape) desired,

the proper amount of tension to be maintained on the sealing tape,
- the length of the case to be sealed, the appropriate length of the
20 tape needed to seal the case and the interval, if any, between
repetitions of the variable identifying information. Typically, the
operator inputs a product code, such as a stock or lot number, a bar
code, or shipping data, the appropriate length of the tape needed
to seal the case and the interval between repetitions of the
25 variable identifying information for each, or for a series, of cases
to be received by the sealing and labeling station. 10 on the
production line. '

In operation, the case is delivered to the sealing and
30 labeling station 10 along the conveyor 12 on the production line,
and the case is centered and retained on the conveyor beneath the
tape dispensing arm 29 by the pair of centering and retaining guides
21. Certain predetermined printing parameters, such as the variable
identifying information to be printed onto the face of the adhesive
38 seaiing tape and the interval, if any, between repetitions of the
variable identifying information, are electronically transmitted to
the print head 32 of the variable image printer 30. The printing
parameters may be stored in the programmable memory of the
controller 48 for selective transmission to the print head 32, or

40 may be input by the operator from the operator control panel 49 as

each case is received, centered and retained at "the sealing and
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10 I dentifying information printed thereon) may then be applied to an
exterior surface of the case in place of the |abel, or may be used to seal
the case in the c ventional manner. FIG 2b illustrates apERidspsds sealing
and | abel i ngw‘gt9 n, 15 I ndi cat ed gener ally at 10, for printing

variable identif I nformagion,direct onto the face of adhesive

seal i ng tape 5%e? éﬂ%%ﬁ:& %ﬁﬂ"@l? I‘Feeagh'%é’?ffé“e?éﬁ iilom! éﬁetki‘eoqﬁn%'ﬁ’se on a
production |j & thyipass cand 'Fhf aprRroPaiRte irposh #fi e adhesiveseriFEAEEIRE pri nt

t he vari abl e polerbddd/ toGenbithendiseaimyors @lédteohifen 1pferhhemiadbe Tiovene20 :

sealing tape gégfet h&lstpaaaﬂgs @J&P'iﬁd 0 e e¥d Rl | flspStlingCa Al Jf}e Kase in

pl ace of aIa applie to securely seal thé case for
shi pnent Sor s?‘%‘fkﬁﬁe aLP‘Pfe g’é‘éﬁ%& 5n'&1el éﬁ@tﬁn §§3ﬁ 3§f- 10 i s positioned on

the production Iine adjacent a conveyor 12 for delivering the case to the
seal ing and | abel img sigl dpspehenmg ab@r2928nwinds enangdhesien seasingeampedacki ng

station (not ghaug trfénga;f OLp&Ar &Y '%thn'?:% P&ia%elsa‘é’ﬁi‘eafdeﬁmé e S8 ?L*J&Q and

| abeling station aft case if* eal ed ve sea tape
to, for exanpF&ee guh‘g’\/vﬁgtsr iRy ?)pf‘sﬁ °§t‘é’ﬁ Sﬁpe 15T‘ﬁ%’°§‘8 fﬁ"

conpri seoa pl bezd P2 ;pfotfhesvajre.abye sheize pointer §°13W1"é‘5t13ﬁ’léwanGP 17r'|>&ye‘?,fbrrpri se
a 30 cont tRe @Ppodrdl paidsabs uppelf isvesndYowrrnd @b1P@UAdFsPad toOEngdul | eys.

The seal i ng andtlhapglthQ%dﬁEﬂJ &a&qngrte{oersfableﬁecamrisseﬁradga%rd@pensI ng
and gui di ng nean rinting

ng and
Toans 24, ThotRE ZAPHeaFAPY SHAR 10, PO hegtprel el (Rs {40808, Pt | O
conpri ses adj agesmive ﬁ%ﬂ@lmeaﬁ‘ﬂ #%ﬁ&?‘ihl#@"%lbd’esfrh?ld%im ceareefeedy and
retai ni ng a caspledecki \wddechd aip heitealsznee ane drabed imgrst ablber an sdie

conveyor 12. éhbelthe2§acrga>sfa£1§eotasepirsoxbbg@sqtéoewgwwgmwesﬁaﬁa ggeurely

agai nst the cogk\l/e gr p%h aRe di sgens ngt%gra i ng near 0 conprises

. ape 1s
a tape spool av hg a core on- NeBTVE 'seA T Ny tape 50

is wound. The .tape spool 26 is rotat any mount ed on a tape spool spindle
25 so 16 The thermal transfer ribbon 34 is dispensed from the ribbon '

20 unwind spool 36, guided between the print head 32 and the face of
the adhesive sealing tape and collected by the ribbon take-up spool
38.. In a known manner, the print head 32 of the variable image
printer 30 transfers the ink embossed on the thermal transfer ribbon
34 to the face of the adhesive sealing tape 50 so that the variable

25 " identifying information is printed onto the face of the tape through
the release agent. The adhesive sealing tape. 50 is then routed
under tension by the series of xoller guides 28 to the tape
dispensing arm 29 where it is applied to the-case and cut.

30 FIG. 5 illustrates an altemative embodiment of a'sealing-and
labeling station, indicated generally at 210, for printing variable
identifying information onto the face of adhesive sealing tape' 50,
and for applying the adhesive sealing tape to a case on a production
line. The sealing and labeling station 210 is identical to the

35 sealing and labeling station 10 except for the location and
configuration of the dispensing and guiding means 220, and the
location and configuration of the printing means 224. The like
reference numerals in FIG. 5 indicate like parts of the sealing and
labeling - station 210 that are unchanged from the sealing and.

40 laheling station 10. The operation of the seal:.ng and 1abel:.ng

20
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t hat the adhesive seal I ng tape 50 nmay be unwound fromthe spool 26 on

~demand. The

g sealing tape 50 is routed past the priwtrivsspRse

24 to the applying and cutting means 22. A series of roller guides 2

mai ntai n the
t ape does not
appl yi ng and-

Hrg %rngt eSO OE tQ% ‘%%‘Ys‘i Se gb@ﬂoetdhape 20weft halpet

or stretc I Is_ap e_case, heta

EEPEFHG SHendt 55 6FE?'Jé"r9aﬁ’1“§/ lé?ﬁ‘ﬁif‘? &8t Aht 18 ’é”ﬁ@ﬁ’é?‘}"r‘&

for applying mghadhesambsealmgg Hrapee’nE010 centrally to the cas
a cutting mechani sm (not shown) for cutting the appropriate | ength of the

Ing tape R0y gg@@'%%&o JJ Qgr?émwﬁra 81 fdnd Qf Saegék{ﬁb)_!y afal the

adhesi ve %eal
case. est
a vari abI e i

shovvnln rlntlgglmaans npriSes 1

b’r’ignf"@r“% in ’ri‘@tﬁﬁrgeﬁfﬁaél?’ %r F9Ft B’Fm§6n$ §’aﬁ?‘%‘fl€r

466

s 5

8

he

e

arm 29
e, and

5
ably a

t her mal transfigenpifyipgrinformatiey dogoaipe fagqeeobfadiesivabdearlinmgeppriht er
that is capablaaofort aﬁslsiﬁj Ehd @dRe iR, sl ihd)KapHBb @ édiR Sr@cprfauttion

adhesi ve seal
of the tape.
pressed rd

| rl‘i-let ap‘ﬁn 8%‘118 psgﬁcﬁef%%&ix{sﬁg ﬁé&foishw # %Exg{z ?“EQ dHLe

aﬁ?&H&q ang, £ AR LENG, GRRALEOR 0 10 A AFCTRST tﬁ°5 n "'G‘F RE3EERT | ?ft’j’

face

and

| abel i ng st at |cszmrati'¢re afarthabfésnemayey pmidnteidide vexpy 3285 angrihet head
32 and a ther nRcat {1 She ! cdrithhDrht3dn PSS ithe OpLGh DRy WaaRs t fsr.pr Ak haad and

the face of t

thernmal transfer

f@gggeg KieSERl LRG ap@ié&qa%g Ale Ro HaBYL QiSlre desah %bm

sSse er eon t

as a i N
speci al |y engi RoetHe ﬁfaﬁ'%s?flé’r "t}% Ak Pﬁ?}ﬁﬂgﬁdtf'@mr eqhéasgé‘a H%ht 2 h
face of the adizbsiing stationglfapeTheucherdrdont ¢ ghei seaddngndnd ebebdingdoes
not 30 bl ea@risdresuo, Rl Waentidalb tof khasopdi@riapeod stiappeating Oaddne
desired surfacgye.PingNdel:B9" 18 12Ngld38,6QndkddcQDSea. The olerd!  LhANST er
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40

controller 48 of the sealing and labeling station 310 is integrated
with the variable image printer 30. '

The apparatus for variable image printing on tape disclosed
herein may be utilized for numerous applications. An example of
such an application is illustrated by the flowchart in FIG. 7. In
particular, FIG. 7 is a flowchart of a process according to the
invention for printing variable information on adhesive tape and
applying the tape to a case on a conventional production line. The
process 400 comprises the first step 410 of providing a
predstermined length of thin, narrow tape comprising a first side
having a release agent thereon and a second side opposite the first
side having a chemical adhesive thereon. The process 400 comprises
the second step 420 of providing a means for variable image printing
identifying information on the first side of the tape comprising a
print head. Aas previously described, the means for variable image
printing is preferably a conventional thermal transfer printer with
modifications to the tape guide and tape tensioning mechanisms. The
process 400 comprises the third step 430 of advancing the tape on
demand past the print head of the means for variable image printing.
.’I‘he process 400 comprises the fourth step 440 of printing the
variable J.dentz.fy:.ng' information on the first side of the tape
through the ralease agent ‘such that the pr:.nted information does not
‘bleed into othér layers of t_he tap_e__and_dp_es r_xot smear, blur or rub

21
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ribbon 34 is wound on a ribbon unwi nd spool .36 rotatably nounted on a

ri bbon unw nd'spool spindl e 35 for dispensing the ribbon, and is tensioned
by a ribbon t 9(?0% 8spool 38 rotatably nounted on a ri bbon sér,usgmgﬁke up
spool spindle p collecting the ribbon. As is well known, the ribbon
unwi nd spool nd the ribhon t 0 may-be interchanged,. or the
direction of tPﬁgas oS CARS t"ﬁear’pr‘r’g ‘%lﬁlgn?{% geﬁ"'lrﬁgosr‘#g ?/rﬁlél%r evngr F23H to

i ncrease the sappdldag| fadibiongne ribbon. 40 17 WO 99/ 20468 '
PCT/ US98/ 22466 The print head 32 is a conventional thermal transfer print

head of the type ha&fwgpr%cpéyrﬁhl C¥mfisbd Néhe oge&r&qp@@éwgs&st %ﬁdbﬁ/ from
the print head and ar n_a._narrow.row I rectian

ravel of 3 ho ERBTET TR draP=Rch b e RrpLrns Etcad derang ok ek
tape 50. The werde upxiabie ddepvidhyine Anfepmatipms 5o theaPringat Jefibe flesr and
applied to thestiherarakhd rapsfamd thd)hoterIdl atift &gyt bpewident hepenti t onlsi gfli fi es

and transfers the Japka9R idaacm&ag%fsf.@%&pr & ltﬂpggla@hamoé EINg n@tan; he
adhesi ve seal i

ta
conmrercial ly a\r%gfl‘é%léb%o magef Pﬁ’rﬁe&égﬁumt‘)(@rsbef e‘é%’tt %/‘\Etblt]e‘es%ﬁ\,\fl:}?é%”u?ﬁg
vari abl e 39rage PyiLtiRgrPEFETYTETE HECHIdn i Y2 HERAS 12@#@{-%@%151%50 a
captive tape guedpridfiedfFltbe Siep #3mRinustS bepasioaplishdasifyeedptaridigpane t he

adhesi ve side %an%o@d‘r&&am 388 eguitaast ﬂs‘iep aR0 W berdR QhAidiRg

consi stent ali mant of Opposi te ead The d S|gn of
t he captlveta% 3&5 Eglt%gg r(§,“=75|p\’7‘ 1:se(gfa"'g: %geS Jta§0|te

the print head 439 WI ‘f’@nr@sf?ﬁeﬁ?‘hga@lﬁé’-%e@|1&e5'%v'éné?ﬁero‘?het HerigkhR to
prevent tie | odakhoifydhg t heformatiizipl esi gdehtiddyi sgep nied)mate oprepridat @dy ont o

the additional printing parameters, such as the interval between
repetitions of the variable identifying information.

Preferably, the process 400 comprises the further step 460 of
20 receiving, centering and retaining a case at a predetermined
location on the production line, such as a combined sealing and
labeling station. The step 460 may be accomplished before, during
or after the variable identifying information is printed (step 440},
but moét preferably is accomplished after the variable identifying
25 information is printed. Thus, the apparatus for applyirig the tape
to the case may be pre-loaded with the tape having the variable
identifying information printed thereon. Accordingly, the speed of
operation of the production line, typically about sixteen inches per
second is not limited by the speed of the printer utilized by the -
30 combined sealing and labeling station. The process 400 comprises
the further step 470 of applying the tape to the case with the
wvariable identifying information on the first side of the tape
exposed (i.e., facing outwardly), and the final step 480 of cutting
the predetermined length of the tape so that the desired length of
35 the tape is applied to the case.

It should now be readily apparent that the invention prowvides

a combined sealing and labeling station for printing wvariable
identifying iniormation onto the face of adhesive sealing tape, and

40 for labeling, sealing or simultaneously labe_.lihg and sealing a case

- with the adhesive sealing tape on a production line. The -apéa“ratixs' T

22



20 tape to.vary, or worse yet, to be blurred. The captive tape guide 40
retains the edges and both sides of the adhesive sealing tape 50, as wl|l
be descri bedwoyonide@t the tape tracks properly as the dri ve€CTWEEI®2H466ed .
toller 41 and nip roller 42, and the driven platen roller 43 drive the tape
past the printpel@ntt 32 opbrahsrbestprsdi@un & nedncEDlledawattt, 4y, chhenpaptive

tape gui de 40 GOMDNieSESer® i B Hrc2RRA3R] HMRRG: &%da@@cla@a@rbéﬁcea& rollers
adj ust ably nount.ed_ on .a transverse nou riven platen

rol ler 43 of RS SRIRENE FE3E ghtdE: 46°shf)p%?‘tn§e‘?h8m’£dﬁé‘§l JBE0°t tRe5i de of
the tape 50 opdbssive s¢rRlipgitApehtndha eaclimasapara 44rherl of ovrges4ceanol | er s,
the driven tape fiRrdtifiekdersefdratady! he ritthe) hat ebmbialeliersedBidtavanaa

proprietary CogiLig LtQEioﬁ péé&lésh%rﬂbei\ée%%n&%r@dHﬁ%&%ﬁc.’i@ntz?l? geape 50.

from accunul ati ng on th ers. Since ers 44, 46, 41 and, 43 are

not coated wi tAfi3&ed °’“é° rté‘Feﬁ%‘l? PEIafRethE ﬁﬁ??é'éiﬁv’éapﬁo&thr?b‘? PSR BNy
rel ease fil m fehenpxdsackdtityraf thheswayyor.a@si inFreasingd s icppplaxiiciy ngpd ape 50
t 0 i nadequat elnaiheditincer osele tstact@se. 1hnparficaier,r aticewrhertiviBNinage

control | £ A 48 #L&: 4ha pu:scés% of chE QW OLCH e REL n%%ﬁbeg ﬁ%%'oﬁ to

adj ust nmen eration of th sea In st ation 10 The
controll er 48 bﬁr%zr:éx a«Blog} afgesxve\/@pgg.}bz 21 g convent:\.onal ealing equipmeént
PCT/ US98/ 2246@&tc onprdtses paefrrsglanabiite sigiterry fnnhest @e¥ ngecensk edét er mi ned

set of printi ngpneaskivaal igrgaparianel fleS | AYRtdinglan mpelaipBEriidimgayet
operator cont rxﬂxreQ@ﬂ}%Li :4e%d' beaa”i?arﬂ%lé 'lmléé‘irir&e@ f&“??ﬂc&ﬂ&alaﬁ%ﬁ%m er -

numner i cal I y codtg bgé’ % % Tac era 9l i anel 49
may, fort® Rl 1G] '6r°n5° ?;%1 &r ¥57 F‘n? oAt etﬁ%p]pﬁ N ng and
seal i ng par anet €8S Fr atRyoserEon h”f?r édlctasi At indd _

Obviously, many alternative embodiments and modifications of
the invention are within the level of oxdinary skill of those
20 accomplished in the art of variable image printing. Thus, it is to
be understocd that the invention is not intended to be limited to
the preceding description of the preferred embodiments, oxr by the
preferred embodiments illustrated in the accompanying drawings, but
rather is intended to encompass all embodiments that may be devised

25 within the spirit and scope of the invention disclosed herein.
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set of printing and sealing paraneters froma nenu. The control ler 48 may
also be utilized to alert the operator of a malfunction in the sealing and

| abel i ng stat.ion or of a poor print quality 10 congdi-tAsedamadkbe
printing andwg’e"g(?q]agsg paraneters may, for exanple, include g e variable

I dentifying infor lon_ I rinhted onto the face of the adhesive sealing
tape 50, the &gg?g'g{}cgi?eggﬁsﬁe sg’l ution of the 15 print, the speed of

the tape spool 26 and the ribbon unwi nd spool 36 and take-up spool 38, the
speed of the conveyor 1 epparheuproeduvatiable limage pkheciagnthiof, dtaader

(i.e., blank t@g@) B6514a8, oo i RLRPY ANDUNL; R nbeNY A JefeR6 MRJAL ai ned
on the seali nq__fﬁage, tcge Ieng%h.gf t he ,cas%tg, be seal ed, the a%ro riate -
length of the 28°°°" *PAFSHEEUSAT SPRRH L SiFg 1ERE R SRS i any,
bet ween r epet iadhepiveotheneeny FaLa ARPAraFast ¢dmpirheginonf or mat icon. Typically, the
operator gnputs a péflEér ¥adisbleUiagd Sorn6iml Kaditikping imbdmacforbah code,
or shi pping data, e éjragradorthétt%pg,e@gaél-ngg?é N8 L AREatRe Witk P,éﬁftgg%t he

case and the intervagl between repetitions the 2 variab tifying
information fSP"BE ™ or for a serie§, of cases to be received by the
seal ing and | abel i ng statteps.unyingFredle spirslgcti on line. In operation, the
case is delivered to the seel iuvgisndsgddl tor| aligbikbthsstaticn L@ alagag the
conveyor, 42 onpthgfr galetdhpd i 2B01 tARAEANG hSuftCA! SR 504 dagta ned
on the conveyor brggeat hl t he d%Lape o%stpeny %?eharm 29 Q%H%Qe gal r_ of cCentering
and retai ni ng GUFHEEPRY SEATEIT PratabteFARhBEY BFi VPR FaPRAMEER 8P such as
the vari abl e iva@¥ind Bppely oRndeaR8t i on to be printed onto the face of the
adhesi ve 35 seal i nga toxpet aeedi he interval, if any, between repetitions
?L the var Ih ablje I de][lt | a1 Add bRy ann@!:fgf %ﬁ%ﬁ&%@a&é@é bh 28kt edtto

e prinf. hea . yar el e_printer .. The printi aranet ers
may be s%sored I_’laﬁgt %31_&;)%%2%% eténe@rr%rl?g{ HhE=c8h I?tol‘-rlgar l%tgnggfrﬁgg-l ective
transm ssi on tBEPFRRLAPR (2 FRAFLISS sife £§ the taRss BB nput by the operator
fromthe operator contrwdanpafre] ad@ngéng the tape on demand past said print

head. :

2. aAn appératus for variable image printing on tape
20 according to claim 1 wherein said means for variable image printing
is a thermal printer and further comprises
a ribbon unwind spool spindle;
a ribbon unwind spool for supporting a thermal transfer ribbon
thereon, said ribbon unwind spool rotatably mounted onto said ribbon
25 unwind spoel spindle so that the thermal transfer ribbon may be
dispensed from said ribbon unwind spool past said print head on
demand; and
wherein the thermal transfer ribbon is positioned between said
print head and the tape to variable image print the identifying
30 information on the first side of the tape.

3. An apparatus for wvariable image printing on tape
according to claim 2 wherein said means for variable image printing
further c'omprises

a ribbon take-up spool spindle; and

35 . a ribbon take-up spool for collecting the thermal transfer
ribbon, said ribbon take-up spool rotatably mounted onto said ribbon
take-up spool spindle. '
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each case is received, centered and retained at the seali ng and 19 WO
99/ 20468 : PCT/ US98/ 22466

| abel i ng stawdygm;ggrtai n seal ing paraneters, such as the |mrmgisesmedied he.
case and the appropriate length of the adhesive sealing tape 50 needed to

seal the case may e e'ﬁptaﬁsyrsahé Yf&E ao§{ga§,§_gd ﬁanéh rir?dlﬁ digpenigleng arm
29, or the tape d| Q’?nm n ani ca usted for t he

length of the3CERE"FhE fga wgagﬁﬁé’i Ry Wﬁ“fQ n‘\/'\7|7""‘:n:L ¥?h TURESFE9seal i ng
tape 50 from men%%ﬁeesweﬁb% 1d%FFFéfY#39 tafermagiorh cBathe CRRR tted crAiEi Ve
tape guide 40 tmatt hat coipaciene aftht thet apeed soxposge- tapplimatpri kh 40

head 32 of the ¥ghdabher indBgs @Eﬁélta.ﬁ He a heedi sleaB6 & RGLYEEN the
opposed %fal rs%(]):1¥ upper 4141:' and | ower 46 rol %/gltrylsan%dj Sst?&ato the width of the

adhesi ve sealing tape 50, the tape is threaded through the captive tape
gui de 40 between tHRe upﬁéramat:mﬁmr ovpxkable THmagr|hesinrdnge s nepreape 50
i s then drivernceyrditg wr tlein 1 aperdinatielthermal EfddsEer 41vb0lis Rebasgear ol | er

42 to the drivgappl aagen &PlihRl AdeSDs tteaasééieea%etﬂé éﬁstterae b§ @jposite
the print head 32

adhesi ve, side o LS, a9 riven
platen roller. "“?ﬁe‘%teﬁef‘?% e ﬁgf"‘elrveh?'b"}?é’tr'l ?é:tc' S sB’é’rf%eg ‘f r#‘?h‘é’ ri bbon
20 Uk nd eybestedien thy) hmap dirppefent Hidbpr ibging Eaprulated o thanyfeze of _
the adhesive amelidg fapehancivboh|wcthe fiyst el dbene traipe- a $paEIng38. I n

a known mannerypet 1 b1 dHe @E‘g%dsé”%hgé Jn@eldé%&ﬁ,tl'n‘é iﬂ&%tﬁ% }Eﬁ'ﬁc@&’ on

transfers the I nk enbqQssed O transfer rib to the face of
t he adhesive ste‘ﬁl PRyt %o b%SefﬁgF"t%geE&FVﬁﬁ gt e S Eﬁﬁﬁ F5i

i nformati on i SUBRF ntBYT oI suk K€L T Ender glormad wgmwmwm rel ease agent.
The adhesive sealing tape 50 is then routed under tension by the series of

rol ler gy4 des 28 t @, theaf apgpoddatReNSbPYvBEIAAE WhEEE bhidSngPRIn eghded the

case and cut. according to claim 5 wherein the ink embossed on the thermal
transfer ribbon and the tape are co-engineered to optimize the
adherence, bleed resistance, visibility, flexibility and utility
requirements for variable image printing the identifying information

20 on the first side of the tape.

7. An apparatus for wvariable image printing on tape
according to claim 1 wherein said guide and roller means comprises
a tension guide;
a one-way idle roller; and
25 a captive tape guide.

8. An apparatus for variable image printing on tapé
according to claim 7 wherein said captive tape guide comprises

a pair of opposed tape gﬁide rollers;

a driven tape feed roller;

- 30 a stationary nip rdllér opposite said tape feed roller; and

a driven platen roller opppsiEe said print head of said means
for variable image printing; and

wherein the tape is wound around said tension guide, over said
one-way idle roller, between said opposed tape guide rollers and

35 . onto said tape feed roller.
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30 FIG 5 illustrates an alternative enbodi nent of a sedling and
| abel i ng station, indicated generally at 210, for printing variable

i denti fying |nfornat|on onto the face of adhesive sealing tap FI Z«Qnd.for
appl yi ng 't he W AABU6E o sealing tape to a case'on a production line.
sealing and labeling station 210 is _identical to the 35 seal i ng and

| abel ing station 18- exc¥pt aPRESREY o £9%0 AT iGR1 AN d™RE f PRIFELRT oA 0f*2PRe
di spensi ng anGegoidinggearedasn 32@herand dadid hexnat foxn advahcdomfdogurigeisoa of t he

printing meangegedn.c. hhod h&@xaﬁ%ﬁ&?%ﬁn&é@ﬁr@ §alldrhanL.Czee§ JAdbeahe |ike

parts of the seall bel i statl 21 al e unch nged fr m t he
seal i ng and 4§ prlgﬁf)%lmaf ta?& Bncl' m°t°r c°“%pr mgf t rlgsea Fgg ‘and

‘| abel i ng 5t at |“@H‘—‘*2]?(}m}1§tﬁnﬁ€?&1ﬁ’c§¥’-"teé f‘ﬁé b?ii?r 5??‘6#%*37% red s2dfi PigtsAd 20
WD 99/ 20468 . roller to advance the tape past said print head of safdCheiIBDEb22466

|'abel ing stati,@151k0im pEaigysly descri bed. However, the
controller 48 of the sealing and | abeling station 210 is i ntegrated Wi th
the variable inmage printer 30. 5 FIG 6 illustrates an alternative

enbodi ment of a se&Pi ngAhn@PRABERS n§o%t ¥eFighle i ABRYL BETGARSr 8P| F2RE 310,
~for printing \weebabing talehdid §ivngreinf sainabtneamap rikide thodldracenick opmtizedi ve

sealing {@pe Eeqpeag}ckd@fompkylgagat&epea@&@éwﬁéeahamlaagfactaﬁ #o1a@se on a

%OdUCt 'Sggl ! :_]negﬂcdrtl S‘ééoﬁgs%'&[% o?b%' Q%% Sl %O%a%? al!n? og}cdct%%is entt o the

confi guration a&ﬂg‘t"ﬁ’é“‘di’% ﬁé‘ﬁs’f‘r’f'@tﬁftﬂ‘egﬁ? &l"‘ﬁg"-%aﬁ’%"%ﬁ'ﬁ? sahy AARt I*l?é&t i on and
configuration of the printing nmeans 324. The like reference nunerals in

FIG 6 indicate |ike. paﬁsapgaxtahes seat i Rgranie! aRekd Ngr&dcahy ORn3kQpkhat are
unchanged from d hgdﬁ%g + and, 1‘§ne é‘_’Ll abeling station 10. The operation
be

of the seallng “an stat O is_identical to the c‘)hperatlon of
t he seal ;%g and the tape 1s rece:.ved from said tape unwind spool bet

een said
tape feed roller and said nip roller; :
said tape feed roller and said platen roller are mounted on
elongate tension arms connected at their opposite ends to said drive
shaft of said servo D.C. motor so that said tape feed roller, said
20 nip roller and said platen roller tension and support the second
gide of the tape opposite said print head of said means for variable
image printing; and '
said opposed tape guide rollers are adjustably mounted on a
transverse mounting arm to accurately align the first side of the

25 tape opposite said print head.

12. An apparatus for variable image printing on tape
according to claim 8 wherein said opposed tape guide rollers, said
tape feed roller and said platen roller each have a coating thereon
that prevents the chemical adhesive on the second side of the tape

30 from accumulating on the exterior surfaces of said cpposed tape
guide rollers, said tape feed roller and said platen roller.

13. . An apparatus for variable image printing on thin, narrow
tape, the tape comprising a first side having a release agent
thereon and a gecond side opposite the first side having a chemical

35 . adhesive thereon, said apparatus comprising
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| abeling station I0 as previously described. However, the
controller 48 of the sealing and | abeling station 310 is i ntegrated wth

t he vari abl gus®’ i Nter 30. 20 The apparatus for vari ablreTiusagEdgs i nti ng
on tape disclosed herein may be utilized for 'numerous applicatirons. An

exanpl e of such an aQHLH%@“@Anb&ﬂ |ﬂ>i~i§§:£§t @6 bs&aﬁmal cmaéxr hmlﬁgG 7.
I'n particul ar, t he

t
i nvention for :.6?:?%;%@9 3&3?‘&'6?%“1 fit ﬁ’ﬁaﬁ"ﬁﬁ 56% é’gh e| 5aepet a%aeldgﬁW%B | yi ng
the tape to a teamafegnPEinEBn\AOAPFHAIAE production |ine. The process 400
conprises the first steptdpd wbipd @posl Bgimiyeredeterm ned | ength of thin,

narrow tgpe conprising 2 xf_alp’eStun%rQ? m%!l.ngoﬁa\%yl%p%QEﬁgﬁg@n%o]?lhed’f_e%pgnd a

second side op osite the first esive

Chereon  The tBRaietiss St SRR FORY FREL SHEOTPN BRSHEY BFbPBYt ARG a
means: for var vapiel sregjespindieisegthatertd Fypagay beorHRERSIFrON SR8 ¥apest si de
of the tape .C RIS isPgo ofl dédantipad. As previously described, the means for
variabl e image printi nga tpin% gkgsabl y_a conventional thermal transfer
printer with 35 catlonstothetagﬁ yi.de and tape te S|0|ng

[

mechani stfs.  The proces%ulﬁlﬁoa’tdoﬁﬁpr?eg‘eﬂ?ef ALPL R CRJ0E ng t he
tape on demandaphssathermintntiepdato oraninblyretmeyef Grivar Foml Edqnl*m@eing '
printing. The iproaRtscd M emEiisesithe ony thpst ep 440 of printing the

vari abl e identifying infquapid QRN gﬁgclfg L&lqisl de of the t ape. 40
t hrough the rel ease agen :[]_guch t hat

nedlnfor t|on ntbleed.
i'nto other |ayers of the }E)é‘ aﬁ%m&o%pswﬁo OrSHERT Jiﬂ%nat )g%f S¥e .
09/ 2046815 ribbon thereon, said ribbon unwind spool rotatably WW@ of f
as the tape i xiapgl nediddspdid sEsiledostihat ahe, tiermahdeansfernmeaibboandlyi Ng

: condi tions. be dispensed from said ribbon unwind spool past said print head on
demand;
a ribbon take-up spool spindle;

20 a ribbon take-up  spool for collecting the thermal
transfer ribbon, said ribbon take-up spool rotatably mounted onto
said ribbon take-up spool spindle; and '

means for advancing the tape on demand past said print
head;

25 wherein the thermal transfer ribbon is positioned between said
print head and the tape to variable image print the identifying
information on the first side of the tape.

14. An apparatus for variable image printing on tape
according to claim 13 wherein said guide and roller means comprises
30 a tension guide;
a one-way idle roller; and
a captive tape guide comprising
a pair of opposed tape guide rollérs,-
a driven tape feed rollé'r;
© 35 , a stationary nip roller opposite said tape feed roller;
and
a driven platen roller opposite said print head of said

means for variable image printing;

RO
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The process 400 conprises the optional fifth step 450 of 5

electronically transmtting predeterm ned printing paraneters, such as the
variable identifying information to be printed on the first ﬁ%&zgjﬁthe
tape and theVOAY4&8al " if any, between repetitions . t he V&

I denti fyi ng information, to the print head of the means for variabl e i mage
printing. In the ederein ihe tebe ipreotnd araumesailDtensign ignidngoper ant er s

i ncl ude the vahé-alleididerbifer Npetwabarsmti 6pbdsad beappr uliaedroltesshmp 450

must be acco gy afteredOyd:depg the neans for variable inmage printing
(step 420) a”gh%é?gre aévanm ng the tape past the print head of the printer

(step 430). The step 450 may then be repeated, as indicated in FIG 7,
after the vari abl el8l.5 An abpdeatusf Semyptiabde #m%sieonriiré;im PRttddn, merepy 440)
to provige aBypaiddinei @apd qUmbPiding RAEAFEY &fide Batiigas khEedsat ag¥al

bet ween 1 epet bgéz%%ﬁ Bla 4 NRcu fé‘&é BobdiauL iyl %Qs* YL L GlRielabl Y.

the process 4 rises t urthe recel vl ng,
centering and3f%t 'ﬁ’@r‘é°’ba§ 4 APRATRCBE SIOBPFAHHEE | ocation on the
production 1ine, steﬁﬁwsa%ﬂravemilﬁé@aseallrm'gmaneﬂdnab@fmaglmfpammn dhe step
460 may be 'aceﬁ@mlkshaddb&ffoe& tapd,| Bgidmeald €or MAeiarki pllge peBihd Vi ng

I nf or mat,| ey | S, (step 440), but nost preferably is acconplished
after tHe varia entifying 25 information is prlnted Thus, the
apparatus for appl y| ng % F&Fs éfg%;’tdos???é‘ EBRE Aty be pre-loaded with the t ape
havi ng the vari abl e i denttiapyi nawind speat | &er prirmpetingher cohl AEcsreé ngly,
.the speed of eperedhi Ofmidl tigee vpkDELGHOSIN oMbl Viunaed \onabosdidSicapeen

i nches per segg‘?%dl §pazﬁt sgllnmé %@ Ract i §£&eﬂapi,etmoma BL&G shiid H@@d by

t he 30 and, | abel ing stati‘on. The process 40

conpri ses the“f"ﬂ’r”tdhﬁ? #99°%f appl yi ng t he tape to the case W|th t he
varl able identifying i rﬁBF*ﬁsFt retion the first side of the tape exposed
(i.e., facing outwardl yguidanchdt bl fernadanst éqr 480d1dg ché tdapg dielemand

pr edet er m nedgLenotdy Ofplihe hape &P \Fah‘@&blt}hea.rrﬁsé' pethel amgt ng,f,t&? ng the

tape is appli edgomawgn CaS&ie H_r&hgy&e oW, apree’adléy apparent that t he
i nvention provi
20 means for advancing the tape on demand past said print

head; _
wherein said means for variable image printing is coupled with
a tape applicator on a production line. ' B

16. 2An apparatus for variable image printing on tape

25 according to claim 15 wherein the variable identifying information

to be printed on the first side of the tape is electronically

transm:.tted to said print head of said means for variable image
printing.

17. An apparatus- for wvariable image printing on tape

30 according to claim 15 further comprising a controller including a
programmable memory for receiving, storing and electronically
transmitting a predetermined set of Erinting and sealing parameters.

18. An apparatus for wvariable image printing on tape

according to claim 17 wherein the predetermined set of printing and

.35 . sealing parameters are selected from the group consisting of the
variable identifying informwation to be printed on the first side of

. the tape, the desired size and resolution of the printing, the speed
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a conbi ned sealing and |l abeling station for printing variable identifying
informati on onto the face of adhesive sealing tape, and 40 for

| abel i ng, se3yod tdbods Si Mul taneously | abeling and sealing a Perwssaizedsst he
adhesj ve sealing tape on a production |ine. The apparatus 22 - WD 99/ 20468

PCT/ US98/ 2466 perOld sage m&ﬁ@ts%oio :m&ogre@m@f el rﬁbb&i utidk o gaoi 0
| nput, vari abl |dent| |n tlon 0 es

ct odes,
and shi ppi ng- d&%t TEE Thé r" b°n pri nt‘é%s%?ﬁ %hegr?c’él@g i ?ahgréi(?ﬁé’é?d?/e
seal i ng tape seetvper S@SE?P‘??aQ% Varb?b]& iwrgeeBrjitiegsddie pxgper amoupg of
identified sepsnatedyro bEUMalierainetihenc anbi nageseahée Nngneexdrall alkhelivesn

station perm tsy \é@{&%&%i Qﬁ@tﬁfﬁibﬂﬂe '18&961@11&@'1:&&&3%1&{ | Rhedsaalopd he

face of adhe5|ve sea ang W Lho crea P oduct i it f t he
station, or incle’&PH Sl Cttg‘ﬁ con I"Iehf(a en""and o X ganséanc & ot ¥ ﬁ% c'is/t ati 6n.  In
parti cul ar, t hkengskiafbrars ﬁ&g\‘}‘f@ to sﬁF?— rﬁhérc%ﬁ?d process of the invention

permt variable information to be printed on adhesive tape utilizing
conventional sealing equpRimBL Rk dadidbfe iRLFS Efrﬁﬁ'zﬁg%ﬁ&okﬁpesl:&ﬁﬁ%glﬁgmhes

per second; of 2 cgnvenglonal production |ine. Accordingly, the
| ong- st andi ng yeet Suntesol ved need for a variable | mage pri nter for printing
vari abl e145 i daFeridingg 3 nPEPIRtEFBiRegnt engtihe §Fv&hdBal ifAETIRPERD be

applied to a casprosing priddsctside baving hsredasss byt thdreoousidya seaayd
al ternative enpo s&térﬁie”@ﬂsftl Eﬁié 88  a télﬁmiéﬁ’leahlk%lvér&e\ﬂ]l;&bl nt Ble
Ln the art af variable

| | of di f. Lh
mage printing.  Tioerieds & RS or (FERR L mrBe b PR ol

i mage printing, I He Thdersto
intended to beiffoRmREPn: ep ttPrE deéEeﬁi-F‘ﬁffdéé% LABE | GRPHISing P&t head
enbodi nenss, or by advenpimgf grer eabe pholdmandipast [thexixiat etad roft bite means

acconpanyi ng deawiyagsab1BUimagat f8htisy;i ah@nded to enconpass all enbodi ments
that may be devi Se%rinting the wvariable identifying information on the first
side of the tape through the release agent such that the printed
information does not bleed into other layers of the tape and does'
20 . not smear, blur or rub off as the tape is applied to the desired
surface or under normal handling conditions. - '

20. A:process for variable image printing on tape according
to claim 19 wherein the tape is applied to a case on a producticn
line, the process comprising the further steps of

25 ' electronically transmitting predetermined printing parameters,
such as the variable identifying informatiqn-to be printed on the
first side of the tape and the interval, if any, between repetitions
of the variable identifying information, to the print head of the
means for variable image prxinting;

30 receiving, éentering'and.retaining the case at a predetermined
location on the production line, such as a combined sealing and
labeling station;

applying the tape to the case with the variable identifying
information on the first side of the tape exposed; and

35 cutting the predetermined length of the tape.

* c L L s *
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25 within the spirit and scope of the invention disclosed herein. 23

WD 99/ 20468 PCT/ US98/ 22466
THAT WHI CH | o@D | S: 1. An apparatus for variabl e i reg®sgxnesi ng on
thin, narrow tape, the tape conprising a first side having a rel ease: agent
thereon and a second side opposi te the 1ffgrst side having a chem cal
adhesi ve thereon, said apparatus conprising 5 nmeans for variable
image printing identifying information on the first side of the tape, said
means for variable inmage printing conprising a tape unw nd spool spindle; a
tape unw nd spool for supporting a roll of tape 10 t hereon, said tape
unwi nd spoeol rotatably nounted onto said tape unwi nd spool spindle so that
the tape may be unwound from said tape unwi nd spool on demand; a print .
head; guide and roller nmeans for guiding the tape on demand 15 past said
print head to variably inagegprirf théafdéﬁtif +ng information on the first
side of the tape; and neaRs Tor vancﬁhjﬁthe tape on demand past said

print head. 2. An appaf@tu or va}ia le i/mage printing on tape 20
according to c

t her mal pr|
ri bbon unmﬁ ol
ri bbon unmnnd §po0

spindl e so thmqul~\

in11 1 whereitn d pea or vafiable image printing is a
further&c(npklse¢ q/rlbbgﬁ unwi nd spool spindle; a

Ing a thernat/ztransffer ribbon thereon, said
g d |rifpbon 25 unwi nd spool

hel &

N

60



di spensed fraom said ribbon unwi nd spool past said print head on demand; and
wherein the thermal transfer ribbon is positioned between said print head
~and the tapewbesmmes abl e i mage print. the identifying 30 PCTAISBH/A2A66 on. on
the first side of the tape. 3. An apparatus for variable inage -
printing on tape according to claim 2/@herein said nmeans for variable
image printing further conprises a ribbon take-up spool spindle; and 35

a ribbon take-up spool for collecting the thermal transfer ribbon, said

ri bbon take-up spool rotatably nounted onto said ribbon take-up spool
spindle. 24 WO 99/ 20468 -

PCT/ US98/ 22466 4. An apparatus for variable inage printing on tape
according to claim3 wherein said neans for variable .imge printing prints
the variable identifying information on the tape at a rate that is

conpatible wwth the speed of a tape applicator on a 5 production-iine
for labeling and applying the tape to a caseg 5. An apparatus for
variable image pringij accordi ng t8 claim2 wherein the

thermal transfer ribb §Sed W
to the first side of
print head, the+ nk
formul ated to transfe

tape and to bond the

d dye,,”or ink, that is transferred
ctively applied to said
pe1t her/mal transfer ribbon being
i tg the firgt side of the
t Hat /t he—=i denti f ¥ ng i nformation

| ayers of the tape and does
ling/conditipns. 15 6.

ﬂ
(TS
i1

inkfromih
- tio_t he tape &

not smear, blur or r
An apparatus for v

i.anao

1- oY
7T

e ae=Val= prf
(A

110
127

_

129.
N\

(=]
N
e

ig. 2a

Prior Art

=
126
125

:N:__/ - / B L
N ]

L ]
L ]
§ T ]
“11IC 3

L NI

LIC Y




according to claim5 wherein the i nk enbossed on the thermal transfer

ri bbon and the tape are co-engineered to optim ze the adherence, bl eed
resistance, visibility, flexibility and utility requirenepegusosrn2asari abl e
i mage printWeg9RM63 i dentifying information 20 on the first side :.of the
tape. 7. An apparatus for variable image printing on tape according
to claim1 wherein said guide and rol 1348 nmeans conprises a tension guide; a
one-way idle roller; and 25 a captive tape guide. 8. An
apparatus for variabl e image printing on tape according to claim?
wherein said captive tape guide conprises a pair of .opposed tape guide
rollers; a driven tape feed_ roller; 30 a stationary nip roller
opposite ‘said tape feed roller; and a driven platen roller opposite said
prlnt head of said means for variable i mage printing; and wherein the tape
is wound around said tension guide, over said one-way idle roller, - bet ween

sai'd opposed tape gui dg prrerg“aTd—Sﬁf—j pnt o said tape feed roIIer 25
WD 99/ 20468 o Y] - PCT/ US98/ 22466 9.
An apparatus forvan~|ah i . gﬁ/bn tape according to claim$
wherei n said neans for ] rise servgyD. C. notor nechanically
connected to said tape {fdeEd_TO dj pl at g r(QJ er, ggid servo D.C
not or conprising a driVe |shg+5 v ch [ s| mul neo drifves said t ape
feed roller and said pllatien poatter—to—advance e ppst sald print head
of said nmeansgfor varidblie i I )
@ A S |
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10. An apparatus for variable inmage printing on tape according to
claim8 wherein said one-way idle roller, said opposed 10 t ape guide
roll ers, sai d wap#2oeed roller and said platen rol | er suppork @ﬁ
side of the tape while nmaintaining consistent alignment of t ITs S|de
of the tape opposite said print head. 1%/ An apparatus for variable-
image printing on tape according to c gin110 wherein 15 t he
tape is received fromsaid tape unwi nd spool between said tape feed roller
and said nip roller; said tape feed roller and said platen roller are
nount ed on el ongate tension arns connected at their opposite ends to said
drive shaft of said servo D.C. .nbtor so that said tape feed roller, said 20
nip roller and said platen roller tension and support the second side of
the tape opposite said print head of said neans for variable inage
printing; and said opposed tape guide rollers are adjustably ‘nmount ed on a
transverse nmounting armto accurat—eﬁ-) aagn the first s\/ of the 25

t'ape opposi gt _head. ) = i mage

printing op - tapg according to C|a| B=vpires '-—fe‘f 77777 gpose tape gui de
rollers, s ol | er andisaid pach have a coating
thereon th chem cal jadhesijve % e sechnd s de t he tape
30 from accurul ati ng on tp xJ Ofg] surf s of sfild obpo ed tape
guide rollgrs, said tape $Qsd I ér @: pl at€h~y dl| er;. 1B. An
apparatus fjor va I mege Orlnt'(g’hhqf"- narcow be,, the t ape

conprisingla fi
opposite the 2
apparatus ¢ofipri Si p 42

A a1 ]
0, ar FﬁLr AgepoTEEFSe—=and la second si de
‘ 2%/ tther eon, said
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WD 99/ 20468 PCT/ US98/ 22466 a
thermal transfer printer for variable imge printing identifying
information Qo édiRadsi rst side of the tape, said thermal traeihfiosplsbdt €F
conprising a tape unwi nd spool spindle; 5 ! a tape unw nd
spool for supporting a roll of tape thgygon, said tape unwi nd spool
rotatably nmounted onto said tape unwi nd spool spindle so that the tape may
be unwound from said tape unwi nd spool on demand; a print head; 10

guide and roller nmeans for guiding the tape on demand past said print head
to variably imge print the identifying information on the first side of
the tape; -a ril#@8n unwN\ad spool spindle; a ribbon unw nd spool for

supporting a thermal [TTagsrer 1o Tet-ee R r=8ake by unwi nd spool
rotatably nmounted onto sard ribbén unmjg spool séindle 4o that the thernma
transfer ribbon may {b fram_sai d_ri_bboniunw nd|spool past said =~
print head on denand; Ef:iﬁﬁgif.:ég;gg spool _spindle, 20 a
ri bbon take-up spoolf & &I |1@c}fng the thernal fransién |ribbon, said

ri bbon take-up spool{ geitatab bunt ed ont 0_sard_#i bbon fake-up spool
spi ndl e; and neans m’rm“r“! The Tape on adenamd past |said print head;

25 ' wher ei n jt he therm ansfdr ribbon i$ pogitijoned between said
print head and the flape ¥o0 variaplelinmgge print the i dantifying information
on the first si off the tape. 1. | An apparat us fo lvariable i mge
printing on tape according t6 ka-ﬁ+&§Fﬁﬁm§R§3igﬁﬁ?-ﬁﬁﬁde and roller .
means conpri sé8 30 a tdhsipn gméggxégzgmf- y i ple roller; and

O
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|
|
|

l

i
O




a captive tape guide conprising a pair of opposed tape guide rollers; a
driven tape feed roller; 35 a stationary nig@@? nﬁ&mopposite
said tape fe§q‘%ﬁm4er; and a driven platen roller oppositg print head
of said meal8 P8 variable image printing, 27 WD 99/20468 -
PCT/ US98/ 22466 wherein the tape is mq§@d around sai d tension guide, over
said one-way idle roller, between said opposed tape guide rollers and onto
said tape feed roller. 15. An apparatus for variable imge printing on
thin, narrow 5 tape, the tape conprising a first side having a rel ease
agent thereon and a second side opposite the first side having a chem cal
adhesi ve thereon, said apparatus conprising neans for variabl e inage
printing identifying information on the first side of the tape, said neans
for variable image printing 10 conprising a tape unwi nd spool spindle;
a tape unwi nd spool for supporting a roll of tape thereon, said tape unw nd
spool rotatably nounted onto said tap w ng, spool spindle so that the
dlngégE

tape may be unwound from said tape 15 nd spool on dermand; a print
head; guide and roller neans for gui e tape on demand past said print
head to variably image print the identifying information on the first side

of the tape; and 20 sg eans for advanci ng?tthe t ape on demand
past said -print 4o 21 12
' //// _ \\ . ( o) _ '\\
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head; wherein said nmeans for variable inmage printing is coupled with a tape
applicator on a production line. 16. An apparatus for variable imge
printing .on tape 25 according to claim15 wherein t i

i dent i fyi ng wenpssoasst i on to be printed on the:first side opﬁ?%%$kggéﬁis

el ectronically transmtted to said priﬂ% head of said neans for variable
image printing. 17. An apparatus for ‘variable imge printing on tape
30 according to claim15 further conprising a controller including a
programuabl € menory for receiving, storing and electronically transmtting
a predeterm ned set of printing and sealing paraneters. 18. An apparatus
‘for variable image printing on tape according to claim 17 wherein the
predeterm ned set of printing and 35 seal i ng paraneterss are sel ected
fromthe group consisting of the variable identifying information to be
printed on the first side of the tape, the desired size and resol ution of
the printing, the speed 28 WD 99/ 20468 '

PCT/ US98/ 22466 of said tape unwi nd spool, the speed of said ribbon unwind
spool, the speed of said ribbon take-up spool, the amount of |eader desired
bet ween segnents of variable inmage printing, the proper anount of tension
to be maintained on the tape, the inte be en 5 repetitions of the
vari abl e identifying informtion, the.zgsgg; t he production line, the

|l ength of the case to be sealed and the | ength of tape required to seal the
case. 19. A process for vari2dle image printing on tap8i8onprising the
steps of 10 12 QLOVidiK? a predeterm ned Lﬁgg(h of thys, narrow

t ape / \ ® B\ .
/[ | ] _J
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conprising a first side having a rel ease agent thereon and a second side
opposite the first side having a chem cal adhesive thereon; providing a
means for varWelpRds§rage printing identifying information omcriusedizaest side
of the tape conprising a pri.nt head; 15 i advanci ng the tape on
demand past the print head of the means8f&r variable inage printing; and
printing the variable identifying information on the first side of the tape
t hrough the rel ease agent such that the printed i nformation does not bl eed
into other layers of the tape and does 20 not snear, blur or rub off as
the tape is applied to the desired surface or under normal handling
conditions. 20. A procesgQ0q variabl e inage T‘?lp’g on tape according to
claim19 wherein the tape is plied to a cas J @’ production line, the
process conprisiqgg he {eeHniriafa—mgin@3 Gt f=—rb
tt

el ectronicallytra ' NgpPREVIGE & PRE LNEn OF SMWINARROW such fas t he
vari abl e identifying ™} or mgfAF&OMBR! f ﬂg, = t sidgq of the
tape and the interval, {f g%f Ve TH yvariall e

ad o e

. A, : S ST : :
identifying information] to t%e print head_ neans_tor varijabl e i mage
printing; 30 receiving, centering d retaining the case at a’
predeterm ned | ocation on the production |i NE, such as a conbined sealing

and | abel i ng stai42gh; applyi t I t he varli abl e
i denti fying informatihqnjon t%&é’é‘w‘“ﬂ%ﬁﬁ%& N h‘éﬁ‘é? ﬁfpg,ggosed; dad 35

cutting the predeterm ngd | engt be tHe TAPECOMERRINGAPRINT HEAD

430 v

.

> ADVANCE THE TAPE ON DEMAND PAST THE PRINT
HEAD OF THE MEANS FOR VARIABLE IMAGE PRINTING

v

: PRINT THE VARIABLE IDENTIFYING INFORMATION ON THE
440 ~ FIRST SIDE OF THE TAPE THROUGH THE RELEASE AGENT
I~ SUCH THAT THE PRINTED INFORMATION DOES NOT BLEED
INTO OTHER LAYERS OF THE TAPE AND DOES NOT SMEAR,
BLUR OR RUB OFF AS THE TAPE IS APPLIED TO THE
DESIRED SURFACE OR UNDER NORMAL HANDLING CONDITIONS

ELECTRONICALLY TRANSMIT PREDETERMINED PRINTING
PARAMETERS, SUCH AS THE VARIABLE IDENTIFYING
INFORMATION TO BE PRINTED ON THE FIRST SIDE OF
THE TAPE AND THE INTERNAL, IF ANY, BETWEEN REPETITIONS ("'

' OF THE VARIABLE IDENTIFYING INFORMATION, TO THE
/ PRINT HEAD OF THE MEANS FOR VARIABLE IMAGE PRINTING
450

v

RECEIVE, CENTER AND RETAIN A CASE AT A
/ = PREDETERMINED LOCATION ON THE PRODUCTION LINE,
460 SUCH AS A COMBINED SEALING AND LABELING STATION

v

APPLY THE TAPE TO THE CASE WITH THE VARIABLE IDENTIFYING
/ ' INFORMATION ON THE FIRST SIDE OF THE TAPE EXPOSED

v 0

CUT THE PREDETERMINED IENGTH OF THE TAPE

SUBSTITUTE SHEET (RULE 26)



