-vwe3e[ | X: 6TI G, ~- - . AUC-rsr 2002 WO 991 44835 PCTIUS99I (7915 - 1 2 TR AND
APPARAT USpif J3/4¥E¥sNTAI NI NG RI BBON TENSI ON TECHNI CAL FI ELD Thepusysendis
invention relates to a thernmal transfer printer, and nore particularly to a
bidirectional hand 5 held thermal transfer printer. DESCRI PTION OF THE
BACKGROUND ART There are a nunber of U S. patents that disclose 10

el ectroni ¢ appamatru®Df QNP AFHARATUSNGION MAUNTZINING RIBBONTHNBISIN ar e
restricted to hand held units and others that disclose tabletop units. Hand
hel d | abel i ng machi nes are disclosed, for exanple, in U S. Pat. Nos.
4,264,396, Stewart; 4,407,692, Tor e ’43%2 , Goodwin et al.; 15
4,477,305, Ham sch; 4,49,0,206, MKery; 4, : , Ham sch; 4, 498, 947,

Ham sch et al.; 4,511,422, Ham sch et al.; 4,544,434, M styurik; 4,556,442,
Tor beck; 4,561, 04B, Ham sch et al.; and 4, 680,078) Vanderpool et al.

Tabl et op units fdFhe pxegener ahvplrpoBeredamesotonmi cheamal20rpostgdl e are

described in U S Pat. Nos. 4,440,248, Teraoka; 4,501, 224, Shi bayama

2650, 598, GRHIRE . RaneEe P38t Sgpek ikt T e BiTEREEi oA, TREGN nes for
printing | ahelss ofhdAgalyReafselopednahove all include the same general 25
conbi nati on of elenments, a print head, neans for feeding |labeling nmedia to

be printed past the print head, a m croprocessor, a read only nenory
programmed with appropriate instructions to operate_the m croprocessor) a

~ - AUC~sr 2002 WO 991 4483FSCRIPIREHN G50 iy PACKGRAUBIR ddcess nenory, a

keyboard with letter, nunber, and function keys for the entry of
al phanumeric informati on and instructions concerning the indicia to be
printed, and a vithete daspl aynsubérasfaULED, paCenysi thhe discibss the
oper%kpr|r1éfgégkggfénggggggtugnfgrhgggngg;% indicia on labels, some
of these are restricted to hand held units and others
that disclose tabletop units. Hand held labeling machines
are disclosed, for example, in U.S. Pat. Nos. 4,264,396,
Stewart; 4,407,692, Torbeck; 4,473,426, Goodwin et al.;
15 4,477,305, Hamisch; 4,490,206, Makely; 4,497,683,
Hamisch; 4,498,947, Hamisch et al.; 4,511,422, Hamisch et
al.; 4,544,434, Mistyurik; 4,556,442, Torbeck; 4,561,048,
Hamisch et al.; and 4,680,078, Vanderpool et al. Tabletop
units for this general purpose, some of which are
20 portable are described in U.S. Pat. Nos. 4,440,248,
Teraoka; 4,501,224, Shibayama; 4,630,538, Cushing; and
4,655,129, Wirth et al.
The electronic machines for printing labels of the
type disclosed above all include the same general
25 combination of elements, a print head, means for feeding
labeling media to be printed past the print head, a

microprocessor, a read only memory programmed with

appropriate instructions to operate the microprocessor, a
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printer, these conponents may all be enclosed in a single hou5|%ggmyﬁe

| abel i ng gRSlygqqgsyPri ses a series of labels that are attachariigoom268y i er
strip. The carrier strip is fed 10 through the printer and | egends are
printed on the |abels. The | abels are then_renoved fromthe carrier and
attached to the objects needing identification. As there are many types of

| abel app! | GALARGR aLBELE ALRoPRNYa CREPhEALE WerRirddbel s Anfbea! ! bl
strips that provide 15 labels of varying sizes, colors and formafs. A
particul ar tfpecofoprkayshéad enpl eysryhef nalphamumséeic pinhfitrmgttieahnol ogy.
Thermal transfer printing uses a heat generating print head to transfer a
pi gment, su@PAsiB@KTUEEIABR HPRERTNHRIt hBe| FRAICER oHP P hBF MBFede ~
transfer 1ibhon o, gclabehi gy (P 0Lden BYs U ! ol gbb alnd £0000LALY o
characters axé formed y €energlzing a sequence of pixels on e print head
whi ch § n turgheredpetf€oraxnots Dhfethpi gaeninen Ihearhdhdnhelansferring the
image to the labeling nedia. 25 In a known thermal transfer printer such as
a | abel primeinténbethageneereoRgniedmay alpaberenebased| fera single
simultaneously with a platen roller feeding an ink transfer ribbon. Wile

t he Iabeliné“%ﬁ%*%?driven by the feed roller runs between the print head
and the rotating B piéEéﬂ]iﬁ%'rh@&iat&‘@mfafﬁﬁééeé £&bPos b5 pPapsed kefaween

t he 2 AUGUST 2002 3 print head and the platen roller by rotating the

pl aten rol | eaxe Astwackedl| to &heatunbeti agrapdi Thandatheetrransipr isi flegh pass

together in qverlay relationship between the print, head and _the platen
rol | é® Many-R¥oyg o?hﬁrPr%ﬂ%?ﬁn?ngrrggﬁ? SJPER BEEUEEBoIR R8Ete portions

of the transfgleidbbpRe habeilng-fedhenoxehstba Biogechbechabebing pdia
and the transfer ribbon are fed together at once, If information is printed
on a part ofatrdaibed, torthé obhgetabehéadingdidehtstscavinpni nRengheewt i on,

that portion of the transfer ribbog whi ch corresponds to the non-printed

section is &R SFRBY yC¥RGANCEG 2kRe FRPHOAABEOREdUErPEELAYE RASYe is to
reverse dir i . kb V] e :ti.on, A

t ape printe?ﬁgggg?gé%%ggdérn?E§9;§O§§§6é Eﬁgég %ﬁ?gﬁ%e¥ﬁggzgﬁgﬁégg

si gniiffg cant Juwdl emdf svarginfubiyes| raosbesr ang tebedtsg nedia. After
printing, |abeling nedia advances to_a "cut" or "dispense" position, which
requires advanci iy PRELLEBAT nEYRedPH BHSRt ahfaBetmPhaYscbhrdM8ther wi se

directi on o THE FTbORRLBF A0 rehiatonld: o he-HEE' Frafstey BEEFF Y e

direction of er n-ari I'Ng 0 uSe € Preévi

portion. Howewes ,arey¥et ShefetBeingbhsineanebAt £60UEgnEELBOR Wibhlehtng whi ch
| eads to misprinted | abel's. SUMVARY OF THE | NVENTI ON The present invention
is an appar &ush amel wexhodarbenrbyaeki ngrt hbet akef efremppohbgrmédt i on

ith ' i bb ipkling.. A delay i.s_i duced in.the l.abeli
e #tina- | e FIBEDh BF PUERrECHANTRRE5TB, BEdRer onPPnbeing. diEIEA 0" Vg

991 44835 PCld&E99 D2§y> ché:a&&éPQHaPéiQ&rﬁ@dfs?déﬁgréﬁQQhEnﬁ nedi a past
the print head. when he drive notor reverses direction, the drive

sequence of pixels on the print head which in turn melt
the wax or other pigment on the ribbon transferring the
image to the labeling media.

25 In a known thermal transfer printer such as a label
printer, labeling media is fed by a paper feed roller
simultaneously with a platen roller feeding an ink
transfer ribbon. While the labeling media driven by the
feed roller runs between the print head and the rotating

30 platen roller, the transfer ribbon is passed between the



roller, which noves the | abeling nedia and ribbon, stalls nnnentari?%“%ﬁﬁrgooz
a take up spool spindle provides 5 tension in the ribbon in the desired
direction. This has the effect of pulling all the slack out of the ribbon

web before the | abeling nedia and ribbon begin to feed past the print head.
The introduction of the delay prevents winkles fromdevel oping in the ink

ri bbon and being 10 pulled over the grint head. The general objective of

i being 10 pulled over the print head. The general objective of
(ibbon di PEbPFoficns Traueh AT TR by Mo LB L RS BLEEER Hcen

rever si ngybgedi r g6t h OPe O1 ¢ herkié bhgbe By diddiN0ad® the +abakirag media
past the print head, the transfer ribbon i1s pulled tight and free of

wri nkl es bebbor phes| tbetiler ninli aventiay i bbbat bershid basweehetpei nt head.
The preferred enbodi nent i ntroduces t delay in a stepping notor gear
mechani sPBYF nBERECRAE| HF PR pFR4EE%r i ned backl ash in the gear

nmechani sm of t [ ] ' : T THE
DRAW NGS 25 Fi gg?g Qpﬁrgéﬁﬁpi?%ézﬁﬁ%%m; glﬁgg e dgl ggélvg;ri nt er

whi ch enplagtet perpiessendf ittventransfé&r guilsbén| slabekipyodedipepspecti ve
view of the printer in—FiP. 1; Figure,3 is_a section view of the printer in
Fig. 1 30P8hkbwi inenctheilabebing Aedianid ngheetransbesr: ribbon AUC~sr 2002

WD 991 44835 PCTL USIO 82915, . Shee ' 98 Enflotiafi Sh98s hEILELa o Ve
part of a label, or if the labeling media has a non-
printing section, that portion of the transfer ribbon
which corresponds to the non-printed section is
wastefully advanced. One method of reducing this waste
is to reverse direction of the ribbon to use the

previously wasted portion,

A tape printer as disclosed in EP-A-0641663 uses this method:

A more significant problem is wastefully
transferring labeling media. After printing, labeling
media advances to a “cut” or “dispense” position, which
requires advancing the labeling media past a label that
could otherwise have been printed. One method of
reducing this waste is to reverse direction of the ribbon
and labeling media to use the previously wasted portion.
However, reversing the ribbon can introduce ribbon

wrinkling which leads to misprinted labels.
SUMMARY OF THE INVENTION

The present invention is an apparatus and method for
reversing the transfer ribbon direction without producing
ribbon wrinkling. A delay is introduced in the labeling

media and ink ribbon drive mechanism to pretension the
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print franme of the printer in Fig. 1; Figure 5 is an expl oded pgrspectlve

view of GLhgedagid ash idler gear assenbly in Fig. 4; and 5 pcgaseoursis a
perspective view of the print frame assenbly in Fig. 4. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTZ 10 Referring particularly to Figs.
1 and 2, a thermal transfer printing nmachine 10 which enploys the preferred

embodi ment PIbIB&E €%§§fn{:oi pYeat hgni kBeh ydes ma ot ¢edcplast igh-fHausi ng 2
t hat supports a keyboard 4 on its front surface and a display 6 positioned
above the keghdarwhdn fbe Adravetymodlrf pewedses teeraisimg thealixierd he

di splay 6 receives a spool 20 contajnjng. |labeling nedia 22. The | abeling
medi a 22 i steble®d WBigh BPYeGnFRs 1abg FPEeEeﬁv%tﬁ@dsﬁﬁ&bQXl-sq%k;%pool

abel i ng mobyiesbe PATs TRER 28 GeRR b sperl iRy T i n Fi

| abel i ng nmedr a rea past®a print B) own in Fig. 3. A
covers 11 encémwsicmg ibetBpopibROnand thbebiesd reedid 22 tHirt heThexapdac! e
cavity 12 is pivotally attached to_the housing 2. The |labeling nedia 22 is

conpri sed ofha ebfererofepudbiBIvAlEhtBEpFIACE S Wefedhis VeePR apel s
L M S aeT kel plabs! BBl el el Y f0eSppel 20
32 XBE;%LL? @ZJ.F(&)% Zﬁﬁﬁnﬁ PRELA 20 BBei intSoaQBSHERA JFy dHee qulidyt @redents
wrinkles from developing in the ink ribbon and being
10 pulled over the print head.
The general objective of the present invention is to
minimize wrinkling in the ink ribbon when the ribbon
direction of travel is reversed. By introducing a delay
between reversing the direction of the ribbon and driving
15 the labeling media past the print head, the transfer
ribbon is pulled tight and free of wrinkles before the
lageling media and ribbon are fed past the print head.
The preferred embodiment introduces the delay in a
stepping motor gear mechanism by incorporating a

20 - predetermined backlash in the gear mechanism of the

ribbon transmission system.
BRIEF DESCRIPTION OF THE DRAWINGS

25 Figure 1 is a perspective view of a hand held label
printer which employs the present invention;
Figure.2 is an exploded perspective view of the
printer in Fig. 1;
Figure 3 is a section view of the printer in Fig. 1

30 showing the ink ribbon and labeling media path;
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WD 991 44835 - 6 PCT/ US991 02915 An ink ribbon cartridge 5, shows TIEl s,

2, 3 andg@%w@ﬁsng a thermal transfer ribbor. 13 di sposed wetiisiyd2be
cartridg Is Tnserted into a cavity Z5 in the side of the printing
machi ne housing 2 and received by a print 5 frame assenbly 40. The ri bbon
cartridge 5, shown in Fig 2, rotatably Actomodat es a supply spool 34

containing the ribbon 13 for thermal, transfer_printing onto a | abeling

medi a 22 and thBiguke Api§pBoFide oY% &4 iy ¥ Eends $T BHorr 3 as it
is used in_the._t | ter fer. ingi praocess. Wen the direction of

i nk ribbonpfénfrggéﬁgigErgggrgééﬁgt elpﬁgﬂgybbgﬁ 13 is taken up by the
supply spool 34ragdrei Bbee i3 explddud bdrspaddierd akeewpspaad 32. The ink
ri bbon cartridge as used with this invention is fully described in

copendi ng parkhash5idppki eaBFoASTEFRNAL ITRANSFER 'RIBBON CARTRI DGE, Attorney
Docket No. 180003.9366Q f.iled_sinultaneousl.y wth t.he esen at ent

appl rcation andg?ﬁBSFp r 3fed Bﬁrfgfgﬁgﬁ%%§ﬁﬁﬁg?#]gﬁfségﬁékiéf |%y 3, a
thermal prigtehBag 8ni pighe 20 . printing machine 10 is arranged to
cooperate with the thermal transfer ribbon 13 and the |abeling nmedia 22
such that the print head B can print characters or synbols on the |abeling

media. This is _described in greate tal.l i at.e 078, 523
which is incorﬁ%ﬁ@@Q§Qu9§§ %%@ﬁrgfef%#c%QEkkggEEp%@B%PEQFN§$ a cam
mechani sm (not shown) within the printing machine 10 urges the print head 8
into close abutting relation wth the | abeling nedia 22 and ri bbon 13
capiored bet weeRefiedrivg peabktérul@rand tderidfs pri indiend 8. tX@xrmalitry in
the printing machine 10 = ~--.~rcUSr 2002 WD 991 44835 PCT/ US99/ A 91S - 7
drives thetd@RN§ECF oPFé&PtIDTaREcHinekd UprisdbIe™RLaxs denke*t4ieFedbel i ng
medi a 22 apghphbRone 13s Yhens2edesiy ahAAG SndtddPU fyiddy operat or or
ot her neans, the elecfronics OF the machi ne energl zes pixels on the 5
thermal trpgbageichredsinas 2t bhakakrippwried kadbaod r4 kdwnids fsbiance past
the head 8. The head pixels are variously energized to inprint the
character &Wrfpee| apé| Angdimpdry §2P°ﬁﬁ%#9%94ké£9Y%m&P¢r#@ﬁ?@&%ﬁ Yetail in

et ¥ once. MreRgHFYng%: SOErRS. 4 33 AR RRAEAS SRER Y

bi di rect i opake${:88phNgpBBLOL0YeH tERGIEHY SIabEl ify thedioanza. U-mhaped pri nt
frame 47 rotatably drive the appropriate spool of the cartridge 5 to take

up and 15 sebplynghwefar RRbBsnfometas e yihtwinkcll &S JReriedpw ng

not or gear chani 1 igs.engageably. driven by a,stepping notor 72 nounted
in the pri Figgf Fgﬁgfgééerr_biyﬁg.p%fﬁ‘e %Or it P Ss rﬁg‘?ﬁf@ﬁ?%‘bﬁ? ed

Wi thin thecg{ipyi 19 BRACRhREpROHSIENT 10 A thda dWdEel hdiomeBdh a2 22 and

ri bbon i1 3. are advanced past the print head 8 by a drive roller 30 that

mai 2@ ai ns threadpBopass angriatehiead redizs Zhown cimsRigoopert¢avemi th t he
print head, 8.

As.fully describe el ow, . t.h rive rol]Jer_30,is rotatably
driven by é_b?ﬂf?@ﬁf?én& whiziy p%quqﬁn%é%éi?QﬁuWﬁé}% %_g?nG?h?n order to
m ni ni ze “&-b@&#t%%weav&%? hBK il DGR el TPV Secn &l T €61 LRE, huSIEAGY 1S
introduced in the bidirectional stepping notor gear nmechanism?21 to
pr et ensi on2the ri bbon 13 prior to feeding | abeling nedia

The labeling media 22 is comprised of a carrier web
25 3 which supports a series of adhesive labels 1. The
size, color, and type of label material carried by the
spool 20 varies depending upon the particular print
application. The labeling media 22 unrolls off the spool

20 as it is consumed by the printer 10.



3022 and ribbon 13 past the print head 8. The essence of ~--36¥¥%?TQ%BE

WO 99/ 4483 §qligidS99102915 _ g _ the invention is the del aypdglswanels
reversing the ink ribbon tension and the rotation of the drive roller 30.

When the stepping notor 72 reverses direétion, the drive roller 30, which
advances the | abeling nedia 22 and 5 ribbon 13, stalls nonentarily while
the spindle 42 orad3itkatikbdl darveitibe Sposhowmi hwli Rggei bbon3t aedeon,
begins pulling the ribbon 13 in the desired directign. This has the effect
of pulling &l BHEIRY R KRR FRAVFFBHORARODet dr 8 FARSEALE} FRgNnedi a 22
and ri bbon egi e Lot h - Jhe;in dyegion of
t he del ay pﬁgﬁgn §P%£?%i$e§ #goggﬁégéng?%ggi% ?ﬁgll klgib%o%ﬁ€3gg§ bei ng

pul | ed over dhecips it iheady SnaByireehguzing hendr r¥eeDOEArb¥2a ppir@het 0
engaging the drive roller 30) extra notor novenent is required to 15
propefl y posixamh asrenbhbel 4hg nBBRar2PPaRdcarbBATIE 35 | RhevBeint Biproperly

position the | abelin dia_ 2 the_r] n ensi . n
reversed, tH 'e&??%ﬁ%%fgraﬁ%ﬂﬁﬁgé%g%ﬁs? %ébgggeﬁggﬂgoggcggﬂggingﬁsthe
preferred enhdi ¥esboshoywnsbpn Thermél adehéfenaprsheppyngnodtar 20 ~ steps
are added to conpensate for the known backl ash 1n the gear nechani sm 21

t hus ret ur niyapehing abediag2reand RReahdke| vboarealt 32t herpbakinenyuprior to
advancenent to the cuttj or_di spensing posi.ition, , Looking at_Fig. .4) the
el ay bet wediis cures iRt o5 1 2Bo0h 19 RERSI b GRG FECEREl nGTERELFRbel | ng
medi 3,22 an ﬁmﬂg@: glgrapagﬁ!entwhéna%en@uéaeﬁoayofn&ekpﬂeﬁbﬂglg backl ash
i dl er gear &asse Yy~ In the stepping notor

gear nechanism 21. In

particul ar) @asawdbwhs i revegsed4 ahd Gnkarsbeppi by Dot oakél upubyedheo t he
inside of a U 30 shaped print frame 47 has a rotatable shaft 80 extending
z-- AUCUST zCO3PRAY oBpoaB3%¢ and prarpayol 8259 SURKPBREhERORaF Re of 2KBe Ypr i nt

[LSTD 8 o SRR UE S o8 b Bhplebhe ke Lol pRomoenseul o vee
| nner gear tx@ekdndBBowfis hhfuldy ofieberibed gracoBénébfgggpasendut er backl ash
gear1%0 of tigéffﬁﬁ%fgﬁ'%ﬁ%ﬁﬂA e%£A§§§EQb£¥ngN CARTRIDGE, Attorney
Docket No. 180003.93660 filed simultaneously with the
present patent application and incorporated by reference
herein.
As shown in Fig. 3, a thermal print head 8 in the
20 . printing machine 10 is arranged to cooperate with the
thermal transfer ribbon 13 and the labeling media 22 such
that the print head 8 can print characters or symbols on
the labeling media. This is described in greater detail
in U.S. Patent No. 5,078,523 which is incorporated herein
25 by reference.
More specifically, a cam mechanism (not shown)
within the‘printing machine 10 urges the print head 8
into close abutting relation with the labeling media 22

and ribbon 13 captured between a drive roller 30 and the

30 print head 8. Circuitry in the printing machine 10



Referring particularly to Fig. S, the backlash idler gear assenﬁ*@ugﬁn‘zooz
conpri ses“f(;]gg,ggjser backl ash gear 90 and an i nner backl ash pgamisgddaoiihe

i nner backlash to gear 94 is nounted for rotation about the sane axis 96 as
t he outer backlash gear 90. Extensions-98 fornmed on one face of the inner
backl ash gear 94 extends axially through corresponding slots 100 formed in
the face of fhevestene basklashouear 96.aMen tdke oupespbarkiasbogear 90 15
is rotated, the extensions 98 couple the rotational notion to the inner
backl ash geardvanceiones et abpbindsrefhese? exB@nsiAGn 983 ar eWB@Al Ber than the
slots 100, when.this changes. direction ear 94.is not _driven

, 90 h
for a short TRTEFY I?ﬁgﬁ%gt?ﬁté?v PPRE a%t%?n?%%%a§99t%5 Spher RFAPFye

sizes of thergxt €N6dORSH P85 apd ﬁhetﬁaéﬁgneR@éeéﬁéﬁgigégkpigefggén 4he 6, in
order to advance the | abeling nmedia 22 and ribbon 13, the inner backl ash

gear ¥ engagesrmalrivansbétiehegdaB 76 thatlakbelbnatmblyandanesd on the
print frame 47 and rigidly attached to the. 25 drjve roller 30, The drive
roller 30 aIEbbB?@e%3tﬁgvgﬂﬁerPBBBnt&g %ﬁﬁdlgbel#Hﬁ %@ﬁ?apkﬁe%ﬁ EGse
proximty to,ihe~psiNteheadi Seal eBIikPeifit PERE éﬂQrfgﬁE‘éf‘ Bat Bgewhi | e

advanci ng the | abeli’nhg nmedia 22 and ribbon 13 past e print head 8 during
the printinglaberass.media-2p~~sTh2602s\ k881 1¥885in dPeaPEF| BH8RBAQ2915 The

st eppi ng not or @ear mechani sm 21 rotatably drives the take up and supply
spool's, 32 ahd B4S- FateRatiBt ySefdlgrhg WRiGR BPFNBRER. 1FRETBEFEL Facki ash

gear ;20 eng i r gears, 102 and 106, 5 rotatably nounted to
t he ﬁgﬁnt f?%%%eggga%hégﬁ?#s 8%dler gear 102 of the pair of idler gears

engages a take umréepoptingi tdl pigear 404nd The defoadspidhalegearn21@mdof the
pair of idler gears engages the supply spool spindle gear 108. The spindle
gears, 104 ahdl 198 ArPiiRyegt AgadeSEARPIRG SHPREr egeag2maalandsm Blough
spring clutch 0_an 1 i i e, ol | clhutche not
shown) mhicﬁmgé%t%%t%ﬁhgl&t%hggggsg?ggﬁgé?aﬁg %ﬁg¥ﬂg§L§§FXdF§E§§a?§% 104

and 108, arezppZeghrife o¥gHE11 ¥e" thhecsPepldge38 8BdtARe hE khe forward
direction, spool 15 32 is overdriven when it can take up the ribbon 13

f ast &5 t han sWeplly i vee r bhk eriBbopan3f padtt hberpbbon he8adt Ber eBpecreating a

tension in the ripbon 13 between the drive_roller 30 ang t he take spool
32. Vhen t heSPRAAE MOTOT SFRT| MECPABLSROB 35 FARPAGSGBYREIPFBLEN 13,

the 20 - resisiengsiQl hbeos! #P mbuhebalir QﬁéeﬁﬂHESfPQWe”HQthﬂ@i on is
in the ribbon 13 past”"the drive roller 30. In the reverse direction, spool
34 takes up 40e Thdhonid8 fnamel apsembiyh4dlsdembentedewihbinmudle t ensi on

is in the ribbon 13 past the drive roller 30. 25 Wen the spindle is acting
as the supplBF¥1RHERG | BRGRIRPoBPUSINEoLating freely conpared to the spool

taking up.the ribpen.1i8e1 0o AEURLD 28! LA L 9BrohNEst R8T QRVARCERE
past the print head 8 by a drive roller 30 that maintains
the ribbon 13 and labeling media 22 in close cooperation
with the print head 8. As fully described below, the
drive roller 30 is rotatably driven by a bidirectional

25 stepping motor 72 shown in Fig. 6.
In order to minimize wrinkling when the ink ribbon

13 reverses direction, a delay is introduced in the
bidirectional stepping motor gear mechanism 21 to
pretension the ribbon 13 prior to feeding labeling media

30 22 and ribbon 13 past the print head 8. The essence of
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ri bbon 13 between the drive roller 30 and the supply spool 34 ig‘?%en

determn drag on the spool 34 30 provided the conppqRidbsiodefsi de
t he cartﬁgggéw&&?ln t he ~--.~C~sr aoo2 WD 99144835 PCT/ US99/ 02915 - 11

reverse direction, spool 32 acts as the gupply spool and the drag on the
spool 32 provided by the cartridge 5 conponents determ nes the ribbon

tensi on as I: | f.ee L h : i tridge 5 1is
5Tul 1y desSirodli P Ao tens e oAt o TrERRC HANGREY K BBoN
CARTRI DGE, Atitdoneyehedloet aNa th80@03a23660 ofi lced sirand ansbust y3oM th t he

present patent application which has been incorporated by reference herein.
The del ay i MhesdGoed SEEPE 1% MGESE Mec FENEIHES1 Byrerr PR, bekek| dstveear

assenbly 92 _ensures.that .t ensi i int gi in the.ri n .13 on both
si des of thérogileﬁt §‘Igféaa' C\?@nzaﬁqi;ﬁgilsg%&%i %5%%3'(511% fge%%%bér?b%%é: 13 reverses
di recti on. Hepphessnceall 1ishachichRarileNwiHaN o et asp eelé ngz | epeling

media 22 by minimzing the possibility 15 of a ribbon winkle passing over
the print héadtgwilhedpizsetthee $podilme Mindddy rabhntyaneereen r ehegiest he

| abel i di d ribbon,independ f h t her ef o€, i
| nic 1 bbon PAIAGPEa kg FBERPe Tar Lnd BnEBRtan CIRAVETS | TELRo0RE be 20
- under st 00qd Heh@k rhBe BEEERNN indVaNli @heOls1ialklik QAMCIAW Endel aypgt yeen

reversing the ribbon tension and the advancing the ribbon in the reverse
di recti on whelfomrenkhezeéabelbimy weidilal 229 ange rtidoboor Ibtbedin rtdbbeednd

| abel i ng nedi a are capabl e of advangfn and reversing,_25 igge endent of

eachl8t her. PR&Fi 60§ Eﬁﬂﬁ§d§eﬁﬁoﬁn.F t @Q%ngﬁ%}Qﬂaqgeﬁﬁ? Ftice the
present | nvﬁ%\rgptﬁswﬁ-lﬁk'ﬁ% ReLR Revii®d rnﬁ 95 & ee’%‘ﬂg!%oh n{ § oduces
step smb oduci ng a

the delay in"a steppli ng ndtor gear nmechani y intr predet er m ned

30 backl ashand beéngepulledhaviesmtble phdnti ble@ad ter.ansm ssion |, ~ - AUGUST
2002 WO 99/ 44S35 PC TI US99/ 01915 - 12 system however, a pulley and belt
system is anot heBYaPRgXgaFemg thet KdYed MBEAFs IR PAHPE §PefRIRGENBeen

shown and deser LBeg whah 8t° 8, BLESENhRARS g, PrELEL{ £ epRodi ment

of the 5 invéention, be ‘obvi dus to those s e art fhat
vari ggs chapgepeald poeitiion! iches ladeliegMm@dither2idndv +iskdén depar thng

fromthe scope of the invention

order to properly position the labeling media 22 after
the ribbon 13 tension has been reversed, the extra motor
movement must be taken into account. In the preferred
embodiment shown in Fig. 4, additional stepping motor

20 " steps are added to compensate for the known backlash in
the gear mechanism 21, thus returning the labeling media
22 and ribbon 13 to the position prior to advancement to
the cutting or dispensing position.

Looking at Fig. 4, the delay between reversing the

25 ribbon 13 tension and reversing the labeling media 22 and
ribbon 13 movement is accomplished by incorporating a
backlash idier gear assembly 92 in the stepping motor
gear mechanism 21. In particular, as shown in Figs. 4 and

6, a stepping motor 72 mounted to the inside of a U-

30 shaped print frame 47 has a rotatable shaft 80 extending
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defined by the appended cl ai ns. 2 AUGUST 2002 13 CLAIMS 1. Ini%Aﬂgﬁh eld

| abel pri jJaahi ch an i nk ribbon and | abeling nedia capdraRbisanteed
direction?hgﬁﬁggﬁ%d for maintaining ink ribbon tension when reve?s?ﬁg feed

direction conprising: stopping ink ribbofi notion froma first rotating
spool to a second rotating spool by stopping a drive mechanism rotating
said first spoobughn &healevef sthalipwict oframe t€hsi o BERIOR n&2 ri bbon;

iting f i nt | _of time; .and th ' id dri hani sm t
move the | nETEBESE Ph ERE TRVEIRE G TR T O (T ATTEEE O RERErE Shool (o said
First spool .ierNgs N8t NQUnaser ecdidd ddu £l 86 rded faydy Chotifes gngagenent  of

said drive nechanismto nove the ink ribbon also noves the | abeling nedia.
3. The net hatheasprentt £dane €7 ai Mrinén gédchtestiat3®nodf tsaimoforst spool

to tension the ink ribbon is also perfornmed by the drive pmechanism 4. The
met hocP as ré:cﬁtee’d ISREI &P nFRIFFE Vﬁ’f{)CcH'n—t% 1??'1‘?%){%%? Fa¥ i fe ?5 PiRBduced by
backl ash ge | | L SIR e nethod as recited in claim3
i n which thggiR?V%gﬁegﬁ%%?s§§%€§¥%§es g?s%%bping notor that rotates a
predet er mi ned nuripefeptifgepsrt toulensiwned eigi bbodn v i Bgek heshnt er val  of

time and that_noves the ink ribbon a prescribed nunber of steps after the
drive mechanidiferdrafesassenbly 2 hARMPE: LT HRE Prtex parhladh cHeax i nk

ribbon and Igbeling e a. cap, evans & d aeds gl T ephd oy 2 MBLbegL LAY

10 gear 94 is mounted for rotation about the same axis 96 as
the ocuter backlash gear 90. Extensions 98 formed on one
face of the inner backlash gear 94 extends axially
through corresponding slots 100 formed in the face of the
outer backlash gear 90. When the outer backlash gear 90

15 is rotated, the extensions 98 couple the rotational
motion to the inner backlash gear 94. However, because
these extensions 98 are smaller than the slots 100, when
this gear 90 changes direction, the gear 94 is not driven
for a short interval. This interval is determined by the

20 . relative sizes of the extensions 98 and slots 100.

Referring back to Figs. 4 - 6, in order to advance
the labeling media 22 and ribbon 13, the inner backlash
gear 94 engages a drive roller gear 70 that is rotatably
mounted on the print frame 47 and rigidly attached to the

25 drive roller 30. The drive roller 30 also urges the ink
ribbon 13 and labeling media 22 in close proximity to the
print head '8 along the ribbon and media paths while
advancing the labeling media 22 and ribbon 13 past the

print head 8 during the printing process.
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2 AUGUST 2002 14 mmintaining ink ribbon tension when reversing feed

direction corrﬁ%; sing: stopping an ink ribbon from unw ndi ngctrsmensis r st
rotatingvgbg% And wi ndi ng onto a second rotating spool; rotating said

first spool in a direction for winding tbe-ink ribbon thereon to tension
said ink ribbon; and then rotating said second spool an interval of tine

after said fi rStTEQOQEeﬁﬁgﬁﬁsmé@bﬂt §egrt fedmainide e ivdcddddion from said
second spool and wind the ink ribbon onto said first spool, wherein said

second spoofirivtat ebef tekeyupetndi 88PPoYs PO Mlisst3 ol s iRk ri bbon
unwi nds from sai d second spool . 7. The ng hod recited.,in.claim6 in

whi ch sai d EpbdFaPiYeSP8ratRd 872X dFPEBIESHami¥mIY S Ve TRk ri bbon

whi ch al so goygsgbhenhaheli popaedi 8r 8q1khe qmind @ rafdtesgkin claim6 in
whi ch rotatron of san ?irst gpool to tensigﬁﬁﬂueink ri bbon is perforned
by a drive rethaabdim mOunTbé vet hbd pyinecifredd Tl aiThe firswhi clehe
Interval of time is produced by a bgaﬁlash ear in a drive chani sm 10.

The net hod g82¥ etP2efi hhe| BRAF 79N FEh SERE S SRER SRS Hant i Bl udes a
S o0l 0 Lot {a.£811 5. P20t s Sy &f e do Lenshan

ri bbon duri erva trme an nmoves on a

prescri bed puibepfofdsbepseatteenyhgedr the RPN IPaslgagendld. geara hand
held | abel printer in which an ink ribbon and |abeling nmedia can reverse
feed directidf; Bheeshdudiergsarft atRRngnenik 08 oW inghsy AnIRER FBGersing

oo oL SR SRR 320 17 oo SRR SRRARAD 108 LhkDRaf o
combined with one-way roller clutches (not shown) which
are internal to the spindles, 42 and 43.
Spindle gears, 104 and 108, are sized to “overdrive”
the spools, 32 and 34. In the forward direction, spool

15 32 is overdriven when it can take up the ribbon 13 faster
than the drive roller 30 can feed the ribbon 13, thereby
creating a tension in the ribbon 13 between the drive
roller 30 and the take up spool 32. When the spindle 42
is driving the spool 32 taking up the ribbon 13, the

20 . resistance of the slip clutch 112 determines how much
tension is in the ribbon 13 past the drive roller 30. 1In
the reverse direction, spoocl 34 takes up the ribbon 13
and slip clutch 110 determines how much tension is in the
ribbon 13 past the drive roller 30.

25 When the spindle is acting as the supply, the ribbon
spool is rotating freely compared to the spool taking up
the ribbon. 1In the forward direction, the tension on the
ribbon 13 between the drive roller 30 and the supply
spool 34 is then determined by the drag on the spool 34

30 provided the components inside the cartridge 5. 1In the
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a first rotating spool to a second rotating spool by stopping aiﬁfpﬁﬂ§

mechani Sn%vorﬁh%. ng said first spool to tension said ink ”P@?ﬁsds@zﬂs
direction opposite fromsaid first direction; and di sengagi ng Sail rive

mechani sm from sai d second spool an intekdvat of tinme after said first spool
begins rotating, wherein said second spool rotates freely relative to said
first spool msrdyde rditet iomy ngsodY @GR satds sesovbe spapply 18podl and

bi directional ribbon transm ssion system conprising: a bidirectional notor
havi ng a rottdid MFashsam ;the ShAy }%cﬂ@r%‘éh‘iﬁga?yﬁgét SRY Y éfeSeh by

no
0

rotati on of JHe JRhfls ShaldrmAbd MM DAGKLASDE20, S00a0RD YL ERCENe outer

A
backl ash gear r rotation by sal ac gear, ere

engagenent |[miasRendhirdWiRy mnchd wdd beicktrehigeacarprodgdes as i nterval
during which the inner backlash gear_is not rotated each tinme the outer

backl d&sh gedruldivasifssrwiibast tirorrrending | 3PPl Feansodr THERMBY SRAYSHERer

backl ash ge r ' ri\ | ndl take i ri.bhQ dvanced
past a pr?n%@géﬁﬁ é§ﬁ?@§ﬁ§ﬁi~?¢§)#%§§n§§%%88r$§énfg98§%rggfﬁﬁe?l@§§k|ash
gear for moyingisdfbdidiBowian debaltdgenedparpast agpl dcathbh keadn 13. A

bi directional ribbon transm ssion systemas in claim12 wherein the
engagenent Batswdsers dintaposratsd khasteiernenaadheheinnner backl ash gear is

Formed on & 1 ace Wie RS RarE GRieShurRr EPe S5F BREEREE 8RS “axBnd 1 nto
The et ensi oS, hr A e e e Gl ai m
12 or 13 i nmshinthairiesd neached rrMsrobyl 3 hen obdeh bad&sash ghar priaitudes 2
AURST ZOOZhEgd 8 when the labeling media 22 and ribbon 13 reverses
direction. The presence of the ribbon tension reduces
wasting labeling media 22 by minimizing the possibility
15 of a ribbon wrinkle passing over the print head 8.
The present embodiment does not advance or
reverse the labeling media and ribbon independent of each
other, therefore conserving ink ribbon is not an
objective of the embodiment. However, it should be
20 . understood that the present invention of introducing a
delay between reversing the ribbon tension and the
advancing the ribbon in the reverse direction will
minimize ribbon wrinkling whether or not the ribbon and
labeling media are capable of advancing and reversing
25 independent of each other.
Various methods known in the art may be used to
practice the present invention as claimed herein. The
preferred embodiment introduces the delay in a stepping

motor gear mechanism by introducing a predetermined

30 backlash in the gear mechanism of the ribbon transmission
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a pair of spindle idler gears having individual slip clutches, mhere?ﬁ sald

ri bbon iswgv ,Lven causi ng one of said clutches to slip \Mtqw %ﬂné" utch
is driving odr?'regdgk said spindles taking up said ribbon. .AAA . AA . A .AA
(\A AN A . AL.A9. A% AA. A2, 2f vE~QRVeqw

~ytoje [V] ca] ca] cal ca] ca] cal ca] ca] cal ca]zca] ca] cal] ca] cal] ca] ca] c<a] cTa] ca]

I 1Kk ' b
ool cal ca] caFea %%]ﬁi*]o A e R Y e O o e ca ¢
a] ca] ca] ca! TouahKemBHE lehat could be used.

L1 {vpkfa\W]ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] ca] ca]\?l}a]lea]tdm]m]lm] brigre showny M&N&W &(}(E(t( )Aus S +9+++W
-/ 11| v aj c ca cal.ca ca] ca] ca] ca
] ca ca] cABFRAFRE] EoPEAHATRCL ) Sa P L eSOy 50 316 S Aot St 455066ET)
7788C8D888h9u9Q909Lwgl fial W;%U]b%a]o%lﬂcﬁﬁé a2l Gl eioaleal alog) caeal cal o
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca! 9999k:
; =Y? @D @ @ AhAgFFREE 0BG diadges and modifications can be made
H>HEHHHI =1 | zupkfa\W ] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] caf] ca] ca] ca] cal] cal ca]
ca] ca] ca] cab@apin] Waltdwuta cf'aF] 15 SA9RS 19T F&19) 3 K KKMAMVIVNHNN
NNOP? PPPS@5 S | 2l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca ]g%lgg] %?SQ %‘%’@%g %g] caj ca] ca] ca] ca! SS( TZTTTU U4UBUPUQU}
UUUUUUUUO VEMWD VWNAK* X+XYYYYI Z/ Z| wmhc”Y] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca]ca] ca]ca]ca]ca]cal/Zz2Z[ TTU U
4UBUPUQU} UUUUUUUUO VEVLWAINK* X+XYYYY! Z/ Z| wr mhc”~Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca2f
v~\ :@#10%53& ()-F'V@10%&' ()-F10%g& () -!
fr10%"& ()-'KF"10% & ()-%40%& () - Y$UszX6! F$10%00& () -! F$10%00& () -! F$10%
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10g 10g =10%g& () -
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1. In a hand held label printer in which an ink ribbon and
labeling media can reverse feed direction, a method for
maintaining ink ribbon tension when reversing feed direction
comprising:

stopping ink ribbon motion from a first rotating spool to a
second rotating spool by stopping a drive mechanism;

rotating said first spool in the reverse direction to
tension said ink ribbon;

waiting for an interval of time; and then

engaging said drive mechanism to move the ink ribbon in the

reverse direction from said second spool to said first spool.

2. The method as recited in claim 1 in which the engagement of
said drive mechanism to move the ink ribbon also moves the

labeling media.

3. The method as recited in claim 1 in which rotation of said
first spool to tension the ink ribbon is also performed by the

drive mechanism.

4. The method as recited in claim 3 in which the interval of

time is produced by backlash gear in the drive mechanism.

5. The method as recited in claim 3 in which the drive

mechanism includes a stepping motor that rotates a predetermined
number of steps to tension the ribbon during the interval of time
and that moves the ink ribbon a prescribed number of steps after

the drive mechanism engages.

6. In a hand held label printer in which an ink ribbon and

labeling media can reverse feed direction, a method for
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comprising:

gtopping an ink ribbon from unwinding from a first rotating
spool and winding onto a second rotating spool;

rotating said first spool in a direction for winding the ink
ribbon thereon to tension said ink ribbon; and then

rotating said second spool an interval of time after said
first spool begins rotating to unwind the ink ribbon from said
second spool and wind the ink ribbon onto said first spool,

wherein said second spool rotates freely relative to said first

spool as ink ribbon unwinds from said second spool.

7. The method as recited in claim 6 in which said spools are
rotated by a drive mechanism to move the ink ribbon which also

moves the labeling media.

8. The method as recited in claim 6 in which rotation of said
first spool to tension the ink ribbon is performed by a drive

mechanism.

9. The method as recited in claim 6 in which the interval of

time is produced by a backlash gear in a drive mechanism.

10. The method as recited in claim 7 in which the drive

mechanism includes a stepping motor that rotates a predetermined
number of steps to tension the ribbon during the interval of time
and that moves the ink ribbon a prescribed number of steps after

the drive mechanism engages.

11. In a hand held label printer in which an ink ribbon and
labeling media can reverse feed direction, a method for
maintaining ink ribbon tension when reversing feed direction

comprising:
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disengaging said drive mechanism from said second spool an
interval of time after said first spool begins rotating, wherein
said second spool rotates freely relative to said first spool as

ink ribbon unwinds from gaid second spool.

12. A bidirectional ribbon transmission system comprising:

a bidirectional motor having a rotating shaft;

an outer backlash gear rotatably driven by rotation of the
motor shaft;

an inner backlash gear engaged with the outer backlash gear
for rotation by said outer backlash gear, wherein the engagement
between the outer and inner backlash gears provides an interval
during which the inner backlash gear is not rotated each time the
outer backlash gear changes direction of rotation;

means driven by said outer backlash gear for rotating drive
gpindles to take up an ink ribbon advanced past a print head; and

a drive roller means driven by said inner backlash gear for

moving said ribbon and labeling wmedia past said print head.

13. A bidirectional ribbon transmission system as in claim 12
wherein the engagement between said outer backlash gear and the
inner backlash gear is provided by slots formed in a face of one
of said gears and extensions formed on a face of the other gear
and wherein said extensions extend into said slots and the
interval is produced by forming the slots larger than the

extensions.

14. A bidirectional ribbon transmission system as in claim 12 orxr

13 in which the means driven by the outer backlash gear includes
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