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print an adjacent line of dots. Patterns of successive dots produce printed text or
graphics on the web.

[0003] Thermal transfer printers are particularly well suited to printing a web
of individual tags, tickets, and labels. In such printers, the web is advanced past the
print head so the trailing edge of a tag, ticket, or label extends beyond a mechanical
cutter or tear-off edge. To reduce waste, it is preferable to backfeed the web before
printing again. This results in a corresponding backfeed of the transfer ribbon and the
potential for slack ribbon. If slack ribbon is allowed to remain, the resulting loss of
ribbon tension may cause the ribbon to wrinkle upon advance, with a resulting loss of
print quality. To prevent this, known thermal label ticket and tag printers are typically
equipped with a spindle for the ribbon supply roll having a torsion spring and clutch.
Forward advancement of the ribbon winds the spring until the spring force overcomes
the clutch force, at which point the ribbon feeds at a desired tension determined by the
clutch torque.

[0004] If a thermal transfer printer according to the prior art must further be
capable of printing a range of label, ticket, or tag widths, then the ribbon tension will

vary with ribbon width, and no single setting of clutch torque may suffice. The



[00041 If a thermal transfer printer according to the prior art nust
further be capable of printing a range of |abel, ticket, or tag w dths,
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ribbon supply spool is fixedly mounted. In the alternate embodiment, the shaft is

fixed and a ribbon supply spool is rotatably mounted and made nonremovable by a
collar, which bears upon a clutch plate and torsion spring, which provides the stored
energy. In both embodiments, however, the spring and clutch are part of the printer
mechanism, and therefore require operator torque adjustment to accommodate a range
of ribbon widths. Moreover, such components must be made of material suitable to
the useful life of the printer rather than the useful life of the ribbon.

[0007] European Patent Application 0 165 396 to Kitagishi teaches a ribbon
cassette with a constant tension imparting mechanism consisting of friction members
that are compressed by a plate spring and which sandwich the ribbon. The spring
provides frictional force rather than storing energy, and is “H-shaped” to specifically
prevent it from doing so, thereby producing equal drag in both directions of ribbon
movement. Thus, if the ribbon according to Kitagishi is advanced then released with
slack, the slack will remain.

[0008] U.S. Patents 6,126,344 and 5,788,387 and 5,595,447 to Takayama et
al. teach a tape cartridge and printing device having an anti-slack mechanism for

preventing slack of the ink ribbon through engagement of a ribbon winding core with



cassette with a constant tension inparting nechani smconsisting of friction
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hereinafter fully described and particul arly
support means for the cooperating ribbon cartridge in lieu of a ribbon spindie.

DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings illustrate preferred embodiments of the
invention to facilitate a thorough understanding of it. The invention includes certain
novel features and structural details hereinafter fully described and particularly
pointed out in the appended claims, it being understood that various changes in the
details may be made without departing from the spirit, or sacrificing any of the
advantages of the present invention.

[0012] Fig. 1 is a side elevation view of a specific embodiment of thermal
transfer printer provided by the present invention showing a transfer ribbon cartridge
adapted to cooperate with the printer in advancing the transfer ribbon and maintaining
constant ribbon tension.

[0013] Fig. 2 is a perspective view of a specific embodiment of the
cooperating ribbon cartridge according to the preferred embodiment.

[0014] Figs. 3a and 3b are sectional views of the cooperating ribbon cartridge
according to the preferred embodiment.

[0015] Fig. 4 is a sectional view of an alternate embodiment.

[0016] Fig. 5 is a sectional view of an alternate embodiment.
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changes in the details may be made wi thout departing fromthe spirit, or
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takeup torque to avoid breaking the ribbon.

[0020] Transfer ribbon 16 is fed from ribbon roll 42, which is wound on core
44 and contained within a ribbon cartridge 46, passing around guide 47 to print line
18. Thermal printer 10 is adapted to receive and support ribbon cartridge 46 on shelf
48. Cartridge 46 includes certain novel features and structural details further
illustrated in Fig. 2 and described below.

[0021] With reference to Fig. 2, cartridge 46 includes a carton 47, preferably
formed of cardboard or corrugated fiber-board, which encloses ribbon roll 42, wound
on hollow core 44, and preferably formed of fiber or alternatively formed of plastic.
Core 44 further encloses brake 48, formed of an elastomer, preferably urethane.
Slots 92 and 94 in facing walls of carton 47 capture the ends of brake 48 and prevent
its rotation.

[0022] With reference to Fig. 3a, brake 48 includes a clutch section 66, spring
sections 68 and 70, and end sections 72 and 74. Clutch section 66 is dimensioned for
an interference fit with core 44. The degree of interference and the durometer and
thickness of brake 48 are chosen to define a desired drag torque on roll 42 at which
core 44 will begin to slip against clutch section 66. Note that although drawn as

rectangular in cross section to facilitate understanding, brake 48 and the



takeup torque to avoid breaking the ribbon. [0020] Transfer ribbon 16 is
fed fromribbon roll 42, which is wound on core 44 and contained within a
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order to lie within the scope of the invention. According to the alternate embodiment

of Fig. 5, a multi-diametral (i.e., having more than one diameter) spring 76 has a
clutch section 78 having an outer diameter chosen for an interference fit to core 44
and forming a spring clutch structure, and two torsion spring sections 80 and 82 of
lesser diameter. Spring 76 is anchored to holes 84 and 86 (not shown) in inserts 88
and 90 that prevent its overall rotation. Alternatively, spring 76 may be anchored
directly to holes in the facing walls of cartridge 46 in lieu of inserts at the loss of some
ease of assembly.

[0026] According to the alternate embodiment of Fig. 6, brake 48 further
includes axial hole 96. Ribbon roll 42 is supported by a passive pin 98 fixed to printer
10. Brake 48 is captured and prevented from rotating by slot 99, also a part of printer
10.

[0027] It should be noted that brake 48 or the equivalent multi-diametral
spring 76 is not limited to a single structure to lie within the scope of the invention,
and that either may equivalently be comprised of individual parts performing the

spring and clutch functions.



degrees and inserts 58 and 60, preferably forned of thernofornmed plastic,
support the weight of roll 42 by nmeans of protrusions 62 and 64
respect i vwby3pe2tig uding into core 44. |If present, such sepparsvyo@81 and 60
i nclude slots 59 and 61 (not shown) to capture the ends of brake 48.
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implementation of other variations and modifications of the invention and its various

aspects will be apparent to those skilled in the art, and that the invention is not limited
by the specific embodiments described. It is therefore contemplated to cover by the
present invention any and all modifications, variations, or equivalents that fall within
the true spirit and scope of the basic underlying principles disclosed and claimed

herein.



spindle and the clutch functionality coupled to the outside dianeter of the
core or spindle rather than to the inside dianeter. Wile such enbodi nents
may be noweo3poRidy to manufacture, it is intended that trey/UdsadhHo7adt hin
the scope of the invention. [0030] Cartridge 46 is intended to be

di sposabl e, hence core 44, and brakeadBs or equivalently spring 76 can be
dlnen5|oned to provide the drag torque specific to the conposition and

wi dth of leleBBon 16. This elininates the ribbon supply torque nechanisns or
user adjustnments of the prior art thermal printers. [0031] Specific

enbodi nents of a thermal ribbon cartridge or roll according to the present
i nvention havée. bee dbisor ¢apgidgé dor 4 termbl Paseer Printdr| dagfigmied @ ptdvedgranner in
whi ch the |nve Iﬁfo % ({;} made and used. It shoul d_ be understood t hat

i mpl ement 5RTaGHRbETfeed far BPY PO hegikbomsartrileneqapiising: t he i nvention and
its various Qﬁ@ﬁs‘i% wi Il be apparent to those skilled in the art, and that
the invention is not limted by the specific enbodi nents described. It is
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thermal transfer printer configured to provi a retracta for a
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housi ng such that the rel ease of energy stored in the resilient structure

by advance of the donor ribbon_ produces retraction of ribbon slack if the
donor ribbon s relbasbhoncanrdss e clam Irivehersintibe chieht is fymedfofcnai m 1
wherein the clutch. is;formed of an elastomeric material.

3. The ribbon cartridge of claim 1 wherein the resilient structure is

formed of an elastomeric material.

4, The ribbon cartridge of claim 1 wherein the clutch and the resilient
structure are different portions of a common structure formed of an elastomeric
material.

5. The ribbon cartridge of claim 1 wherein the clutch further comprises a
wire spring.

6. The ribbon cartridge of claim 1 wherein the resilient structure further

comprises a wire spring.

7. The ribbon cartridge of claim 1 wherein the clutch and the resilient

structure comprise different diameters of a multi-diametral spring.

8. A ribbon cartridge for a thermal transfer printer configured to provide
a retractable feed for a donor ribbon, the cartridge comprising:

a housing;



3. The ribbon cartridge of claim1 wherein the resilient structure is
formed of an elastoneric material. 4. The ribbon cartridge of claiml
wher ei n twe oslogie¢h and the resilient structure are differemusppodisons of a
common structure forned of an elastoneric material. 5. The ribbon
cartridge of }oﬁ&d%nm@n%mcﬁiyﬁlahlélaﬁétfmo&mmc@sm\g re spring.

6. The rlbbon cartridge of claim1l wherein the resilient structure further
conprises a vwclatcbmpupigdtoﬁhe'ﬁh& pibbon cartri dge of claim1 wherein the

clutch and the resilien r ur i f a
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Printer eRbleaeraTtbnbRyifiéréd G theirekitibht@hile bl @@dafcorofahel dowr rIUH@hon the
cartridge conprising: a housing; 7 WO 03/095214 PCT/ US03/00731 a roll of
donor r |mb@rcpemgm@uon of ribbbon stickitor G ceBTidewhesng ke Hener pongisc| ut ch
coupl ed tF ? and a resilient structure coupled to the clutch and to
the cart?¥ eaije Ho fﬁ% such that the release of energy stored in the
resilient structure by advance of the donor ribbon produces retraction of

ri bbon slack into the cartridge housing if the donor ribbon rel eased or

backf ed. 9. The riBhpibban tqertadee of epiER SNhQRﬁBr@PnC lpigh ’éI@F‘E‘ﬁd f or med
el as _[@[ al. 10. The ribbon cartridge of claim8 wherein the

reS| i en%lg hrg tHra{e?ilais formed of elastomeric material. 11. The ribbon

cartridge of claim8 wherein the clutch and the resilient structure are

di fferent poripons ofd_@écormon str cture%orrred o) ela tomeric material.

12. The ri bboM-car ths aeoBrcalides & GRER & Whernd Etr(?ﬁlF’i’frf Eofpri ses a

W re spriifled of elastomeric material.

11.  The ribbon cartridge of claim 8 wherein the clutch and the resilient

structure are different portions of a common structure formed of elastomeric material.

12.  The ribbon cartridge of claim 8 wherein the clutch further comprises a

wire spring.

13. The ribbon cartridge of claim 8 wherein the resilient structure further

comprises a wire spring.

14.  The ribbon cartridge of claim 8 wherein the clutch and the resilient

structure are different portions of a common spring.

15. A ribbon roll with self-contained clutching and slack take-up
capability, comprising:

a hollow core configured to receive a roll of ribbon;

a clutch having a friction component configured to induce frictional
engagement with said core, at least one end of the clutch adapted to be externally
constrained; and

a resilient component located between said friction component and said at

least one end of the clutch.



13. The ribbon cartridge of claim8 wherein the resilient structure further
conprises a wire spring. 14. The ribbon cartridge of claim8 wherein the

cl utch ameotolmonesi | i ent structure are different portion®cafusas/eyanon
spring. 15. Aribbon roll with self-contained clutching and sl ack take-up

capabi lity, cqgpri Jh8gibbanhellldeinePbs el 10Whedid Sid S6&IHEcFnpddleht Of

ri bbon; a clutch _having a friction conponent configured to induce

fricti onahd sad islienbermpgnent argparte of @ comamon aagmbesne end of the cl utch
adapted to be externally constrained; and a resilient conmponent | ocated
between said friction conponent and said at |east one end of the clutch. 8

WD 03/ 095214 PET/ USE/ribéa kroll Idefintt ebyr ¢1hiaon 6 rwhéreigiedaid e8monCinambed 5
wherein said frictjon conponent and said resilient conmponent are parts of
a conmon CHBREES an elastomes. i bbon rol | defined by claim 16 wherein said
common menber conprises an elastoner. 18. The ribbon roll defined by claim
17 wherein said elastoner is flat and conprises a center section

confi gured tol&ngadbe sibban calt defimddrbyaciainni 2 wmiterstmesid feldstorde?.is Tlagardd bbon

roll defined.by claim 17 wherein said elastoner is flat and conprises an
end sect FOURPEIFA AR PckipR © lﬂ?i?orﬁllga&eeiﬁ“f ePrp Pt andnieferenee Akt r ai nt . 20.
The ribbon roll defined by claim 16 wherein said comon nenber conprises a
spiral spring. 21. The ribbon roll defined by claim?20 wherein said spring
has a center 18ect The ribhoe holkdefarpdsbyselith t0mérewiin baid eldastunearfieflenael fit when
rel axed. 22. .The ribbon roll defiped by claim?2l wherein said spring

conpr i se$OHRMSR AR e’é‘g SR ag?ptg(ﬁﬂ ﬁri]tearn #Mﬁgy tq H%\’ngﬁaﬂin‘?f’é‘ﬁ?@m' section,

said end section configured to be captured by said external constraint.

23. A thermal transfer ribbon cartridge with self-contained clutching and
20.  The ribbon roll defined by claim 16 wherein said common member

comprises a spiral spring.

21.  The ribbon roll defined by claim 20 wherein said spring has a center

section which engages said core with an interference fit when relaxed.

22.  The ribbon roll defined by claim 21 wherein said spring comprises an
end section of smaller diameter than said center section, said end section configured

to be captured by said external constraint.

23. A thermal transfer ribbon cartridge with self-contained clutching and
slack take-up capability, comprising:

a cartridge housing;

a hollow core located within said housing and configured to receive a roll of
ribbon;

a clutch located within said core and having a friction component configured
to induce frictional engagement with said core, at least one end of the clutch adapted
to be externally constrained;

a resilient component located between said frictional component and said at
least one end of the clutch; and

a restraining structure external to said core, configured to receive and

constrain said at least one end of the clutch.



sl ack take-up capability, conprising: a cartridge housing; a hollow core
| ocated within said housing and configured to receive a roll of ribbon; a
cl utch | owetos@9esziid hi n said core and having a friction conpemarsp3/ewsfi gur ed
to induce frictional engagenment with said core, at |east one end of the
clutch adapted to be externally constrained; a resilient conponent |ocated
between said frictional conponent and said at |east one end of the clutch;
and a restrai?f.ng The gibbon ecagyitlge nigfined by a¢laine @3ewhersht isgidr wstrainingecei ve

and con tr%ncsai d at Ie?st. oglg .&nq?of. the clutch. 9 WD 03/095214

PCT/ US037 q comaprisey part of igid IR hoys B8 et i ned by cl ai m 23 wherein said
restraining structure conprises part of said cartridge housing. 25. The
ri bbon cartri dge defined by claim 23 further including a support

i ndependent 0#-sai Bhe sbbom pwtiidge dafined biycrlaiopd durthesipelyding suppetipport t he
wei ght of | I 6. ' rat.ri fi by cl ai m 25
wher ei n @g?p}ﬁg%g%grsgdac@gen%ﬁ !élg%%bzsaarlgtm@?ﬂ oswzzé%glﬁlgg% td rtéisﬁﬁogfg g}er\ﬁeg ut r(%af. 27. The
ri bbon ceaid ¢drelged et8f.i ned by cl ai m 23 wherein said friction conponent and
said resilient conponent are parts of a common nenber. 28. The ri bbon

cartridge defined by claim27 wherein said conmon nenber conprises an

el astoner. 2 Th '3%@ C 1 dg i ped chali : el id

el ast orer isg%q'at erlgén coﬁpr@%rtslgd aﬂ%ﬁeilﬁétder%s%lg%f?o%ﬂc@%%gﬁggg %‘%pgﬁgage sai d
core wi téonaprisenpat bEsabdmstraining st@Oturdhe ri bbon cartridge defined by claim
28 wherein said elastonmer is flat and conprises an end section adapted to
fit an external key to provide said constraint. 31. The ribbon cartridge

defined by clgim 2FheesRhNcAfidbeCABHRA bYEBRRA SPTWhéSRS sAdSRidiRh SPring.

component and said resilient component are parts of a common member.

28.  The ribbon cartridge defined by claim 27 wherein said common

member comprises an elastomer.

29. The ribbon cartridge defined by claim 28 wherein said elastomer is flat

and comprises a center section configured to engage said core with an interference fit.

30.  The ribbon cartridge defined by claim 28 wherein said elastomer is flat

and comprises an end section adapted to fit an external key to provide said constraint.

31.  The ribbon cartridge defined by claim 27 wherein said common

member comprises a spiral spring.

32.  The ribbon cartridge defined by claim 31 wherein said spring has a

center section which engages said core with an interference fit when relaxed.
33.  The ribbon cartridge defined by claim 32 wherein said spring

comprises an end section of smaller diameter than said center section which is

configured to be captured by said external constraint.

10



32. The ribbon cartridge defined by claim31 wherein said spring has a
center section which engages said core with an interference fit when

rel axed. W®®8.03/0b2141 bbon cartridge defined by claim 32 whererrussada3spri ng
conprises an end section of smaller dianeter than said center section which

is configureshto pg caRtd-CaAN¥d BH HaiBX DS IRkeif QARE folll Riadagted \WOHR3/ 095214
PCT/ US03/ 00731 34. The cartridge defined by claim23 wherein said roll is

adapt ed motatdbdy suppettadion agepisorallydnamtethsheftt er nal |y nounted shaft. 35. The
cartridge defined by claim27 wherein said roll is adapted to be rotatably
supported on an externally nounted shaft, and wherein said comon nenber

has a | ongi t ush, nal TR eaidEeCAFinkd biyedlaitD 27 edeirsif sail flisiaddaptedto b& pri nter
assenbly conprising: a thernmal transfer printer having. a print head, a

print plgtaably suppeiiesh osarm raxryeallyl sroantsd, skadh i andnyheroine Saidp§eMOBr i bbon
from sal fehbBho a‘ié‘@%igldglgﬁgglagﬁé Ofntlfrifodeditdbia dffd: @ ribbon cartridge

adapt ed e Tecel cartridge Tocator and having

sel f-contai ned clutching and slack take-up capability, the ribbon cartridge
further including: a hollow core configured to receive a roll of ribbon; a
clutch havi ng@ f r AT 8RN ePMPEYRLT gured to i nduce frictional

engagerent w4 theB Rttt priter hSARE o3AR BBM, AorhPBIaFllh SbBELA@RAR! od to

be externally constralined; a resi ent "l ocate t ween said
fricti onlocatopdefininganided pathdoatibhomafsem caid rérvdnahrttifige lokator to; sagchpicint
restraining structure external to said core configured to receive and
constraif®ai d at | east one end of said clutch. 37. The assenbly defined by

clai m 36 furthehbodehtisdRth@pRAYS bB JedbhRH said AbBod ftrideNbdiorSdnduct ur e
conprises part of said housing. 38. The assenbly defined by claim 36
i ncl udi nNgaving sglfoontaingd effeteblivgt andf slack take-up capability, the ribbon cartridge

further including:

a hollow core configured to receive a roll of ribbon;

a clutch having a friction component configured to induce frictional
engagement with said core, at least one end of the clutch being adapted to be
externally constrained;

a resilient component located between said friction component and
said at least one end of the clutch; and

a restraining structure external to said core configured to receive and

constrain said at least one end of said cluich.

37.  The assembly defined by claim 36 further including a housing wherein

said restraining structure comprises part of said housing.
38.  The assembly defined by claim 36 including a support independent of
said core and clutch, the support configured to support the weight of said core and

roll,

39.  The assembly defined by claim 38 wherein said support comprises part
of said restraining structure.
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said core and clutch, the support configured to support the weight of said
core and roll. 39. The assenbly defined by claim 38 wherein said support
conpri seswpasiss2of said restraining structure. 11 WO 03/ 09624703/00731

PCT/ US03/ 00731 40. The assenbly defined by claim 36 wherein said friction

conponent and4d<§ai dné@%ké bl dEREBAORE il $5 agfe£e%n %Bidafrféﬁﬁig‘r}‘:ﬂnﬁ%ﬁé}ﬁr . 4L

The assenbly fined by ecI alm 40 wherein said conmon nenb conprises an
el ast onmeand s4f2l reSiientasgvineyt adepirtsexf alppnuhen metmbenher ei n sai d el astoner is
flat and conprises a center section configured to engage said core with an
interference fit. 43. The assenbly defined by claim4l wherein said

el astoner is fi.at @Rs as&RBIy ideEied ByCslfinG A0t Whbred 8l SsbniBon inheraberext er nal
key to provide said constraint. 44. The assenbly defined by claim40

wher ei n comipdiscoamelastemeber conprises a spiral spring. 45. The assenbly
defined by claimd44 wherein said spring has a center section configured to
engage said core with an interference fit when rel axed. 46. The assenbly

defined by cl4d.m 45havasyeribly definddsir élaian d0nRPidreiassaiinelagtdesBoflatamdof

smal | er dianeter than said center, section which is configured_ to be

capt ur edCORPTISES d centereyastipn eyHipured; taengage saifkrore WiB e igterfRreneRbt- by cl ai m 36
wherein said roll of ribbon is adapted to be rotatably supported on a
shaft. 48., The assenbly defined by claim40 wherein said roll of ribbon is
adapt ed to be43.ot aThblhysesibppdefired wnclains Hafwhereincsawhelastomes i fatcadmon

menber has a, |ongitudi.nal opepi confi ed to receive said shaft. 12
comprises an gn& section adapEc)ec{| tor}ﬂ an extengatf Iicey to provide said constraint.

44,  The assembly defined by claim 40 wherein said common member

comprises a spiral spring.

45.  The assembly defined by claim 44 wherein said spring has a center

section configured to engage said core with an interference fit when relaxed.

46.  The assembly defined by claim 45 wherein said spring comprises an
end section of smaller diameter than said center section which is configured to be

captured by said external constraint.

47.  The assembly defined by claim 36 wherein said roll of ribbon is
adapted to be rotatably supported on a shaft.

48.  The assembly defined by claim 40 wherein said roll of ribbon is

adapted to be rotatably supported on a shaft, and wherein said common member has a

longitudinal opening configured to receive said shaft.
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