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METHOD AND APPARATUS FOR MAI NTAI NI NG RI BBON TENSI ON

TECHNI CAL FI EL{Jo 99/44835 The present invention relates gcgqmods E;Smal
transfer printer, and nore particularly to a bidirectional hand
hel d thermal transfer printer. -1 - DESCRI PTI ON OF THE
BACKGROUND ART There are a nunber of- U S. patents that

di scl ose 10 el SERTHNN ANAPHBPARATY ST BPR pMAINTATYINGARIBRON TENADONS, sone

of these are restricted to hand held units and ot hers

t hat di scl ose

tabl etop units. Hand hel d | abel i ng machi nes are discl osed, for

exanple, in U S. Pat. Nos. 4,264, 396 TECHNICAL Kimmart ;

4, 40

7,692, Torbeck:

4,473,426, Goodwin et al.; 15 4,477,305, Ham sch; 4,490, 206, Makely;

4,497, 683, Ham sch; 4, 498,947, Ham sch et al.;

4,51

1,422, Ham sch

et al.; 4, 544Tﬁ§4-prééé{tylih'vl§ntflm5%lﬁ4zgs Igri’%mél5§§ax954f%r
Ham sch et al.; and 4,680, 078, Vanderpool et al. Tabl etop

this general purmfs}élteé’@nén@fm%ﬁ Farhteulady tOpérbB@iE@&nendbsmrld)ed in

units for

U S. Pat. : 4,501, 224, Shi bayama; 4, 630, 538,
Cushi ng; and i iﬁggga]lztgrawz?h%)#&a The el ectronic
machi nes for printing | abels of the type di scl osed above all

i ncl ude the sane general 25 onbination of el errents rint head, neans
for feeding | abel i ngPREFRH 1PV pF i tRAFKFRE ﬁr. nt head, a

m croprocessor, a read only nmenory programred with
instructions to operate the m croprocessor, a

appropriate

There are a number of U.S, patents that disclose

10 electronic apparatus for printing 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, scme of which are

20 portable are described in U.S. Pat. Nos.

Teraoka; 4,501,224, Shibayama; 4,630,538,

4,655,129, Wirth et al.

4,440,248,

Cushing; and

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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-2- random access nenory, a keyboard with letter, nunber, and
function keys f the entry of al phanuneric information
instructioﬁé’%@%@grning the indicia to be printed, chﬁﬁmﬁﬁggsua

di splay such as a LED, LCD unit to assigt_ 5 t he operator in using the
machine. In a hand held printer, these conponents may all be

encl osed in a-Hdddl Sccess med@YS| BOkeyboard with ledf@r/ akfibeR9 HRdia
conprises a series of |abels that are attached to a carrier strip.

The carrier stwigsips kews fer the eREBYQPE tHEhFALREELC f I EFEASS are
printed on t . gﬁg; Renkahelse aniyikhgn &ﬁg ram the carrier
and 2§¥%éﬁ€5rFS£t e 3%?%2?? nge I ng |één§iF§?§?ionﬁ&£g'there

are nany typesdfa abeal apispleat isugb, asherkEnr &Changit to assisenbi nati ons
of Iabegs and .carrier strigs t.hat _proyi varying sizes,

.15 bel
nd f oriRCPSTAtoT 1u using g SaV'?‘?e’tﬁedr Iﬂlﬁe{“%?gp%fé head enpl oys

col ors

t her mal prirted!)stResrddiigon@ntechap! ALY belRaeNBhed r 8 &inglient i ng
uses a heat generating print head to transfer a pignent, such as
wax, carbon DI¥ERP%r the like, froma thermal 20 transfer ribbon to a
|abeling media  BhoUshBl) thdlinddlia comprisd£TBRLAGK of NALANLIRRT € [ OT MR
by energizing a sequence of pixels on the print head which in turn
mel t ' dree avpacbedother qAngrhemt sbnip helhe iveonier asefiar disndedhe

I mage t he l.abel ing,nedia.. 25 In a _known.thermal transfer
printe?BSuch %ﬁ?é}%haggﬁ printer ﬁﬂ% %FgF?dsl%ﬁﬁﬂqrﬁﬁ ﬁ%d?% T4 £ ed by a paper

feed roller 1labels. Theulaesbousley thiehhremgtert efromokher cdeeidimanan i nk
transfer ri bqgg%aégyd %ot2§e|§g¥gg€égngg kggd{.égﬁlfg%a%ggn. As there
are many types of label applications, there are many
combinations of labels and carrier strips that provide

15 labels of varying sizes, colors and formats.

A particular type of print head employs thermal
transfer printing technology. Thermal transfer printing
uses a heat generating print head to transfer a pigment,
such as wax, carbon black, or the like, from a thermal

20 transfer ribbon to a labeling media. By using digital
technology, characters are formed by energizing a
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, 1labeling 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




feed rotler runs between the print head and the rotating 30 pl at en

roller, the transfer ribbon is passed between the print'
head and the phLseusso! | er by rotating the platen ro'llcﬁ'rmsﬁ&wﬁ
result, the | abeling nedia and the transfer ri bbon pass together in
overlay rel ationship between the prifpt_head and the platen roller.
5 Many of prior art thermal printers disclosed above wast e

portions of the ty:3nsfgLadidPNne! pRELINGITOLL A0 3o at 5 iJice the

| abel i ng nedi a atrll:{i t he t?ansf er ?i gbon a?g ?%tcfttlgae?ﬁéerb%?%%nce, i f
information is pricdled. ohsaa result, phlre Igbed ihgbeédizomanidf thaettaldmg
medi a has a non- _. [ Nt ctlio at rtion of the transfer

ri bbon whi crﬁ£08Pr%§%)%r?(§Jsjé tq gg?h%n n%%e_r%%y nt gga%’eoﬁslh(}ﬁ %’gtween the
wast ef ul | y advangedntCheadreddiod hef pletkicintg leli.s wast e is to reverse

direction of the ribbgn to use . the revi gusly wasted portion. 15
A tape pri n%er as di sUPBE Y iBFiep- ﬂgﬁﬂ%’gglug’één’f?ﬁ% discheged above

A nore signi ficanlasReoBbfiidrs WSERE Widhsrer ribbdd ANSHEREHY Ind AEId N0
medi a. After printing, |abeling medi a advances to a "cut" or

"di spense” positikeEh.-whieee the labedbipng mesliadesdcihe triaesfabetibpmedi a
past a | abel tha 2 h B ve been. pri,nted, e met hod of
reducing this mtgtree ?gdt%oiéev\#g(r}s%dlgﬁrwegc't fiofhn?%% c’f‘f“l%tlrd:onbB‘Snpﬁntecg1 °Mafd

| abel i ng nmedi a t pasrseof he Juteli, ous| Yf wisd AdbpOLAd Qiedia has a Hewever,

reversing {(Pe ri bbon_can i ntr.oduce, ri bbon . wr i nkling which |eads to
m spri nt ed abe| $¥1R5ENg section, that portion of e ERESERY THPRIOVENTI ON

The present invemhienR tSrodbrRRRal 8bUehdHbnBiRfed Wection is eVersing the
transfer ribbon direction w thout producing 30 ribbon winkling. A

delay is introdud@gtriuthe adyseredg One method of reducing this waste

is to reverse direction of the ribbon to use the
previously wasted portion.

15 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

20 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.
25 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

30 media and ink ribbon drive mechanism to pretension the

This Sheet Has Been Rci)lacl:ed

e}




medi a and i nk ribbon drive nmechanismto pretension the. - WO

99/ 44835 PCT/ US99/ 02915

-4- ri bbon prior to feeding | abeling nedia past the/% i nt

head. When™MH¥E44B5ve notor reverses direction, the drivePCT/USINOIY | o

whi ch noves the |abeling nedia and rlben stall s nonentarily while
a take up spool spindle provides tension in the ribbon in the

desired direct '}:S%Qm Egkérhgéffeedln %f:{ﬁéaq,{eﬂf gkt i g 3{}1 igkhe slack out

of the ribbon Web ore t |ngm3| and ri1 bbon begin to feed
past themdor Whenhehel. dffiwe metpoduevewsesoidichat deh aycher @rems
wrirnkl es from devel oping, in the ink on_ an beln d over the
print head. qﬁ‘er' Qh ghTrFloveser%rea %%f Fe6r & ﬁe Jb(r]ré%ne’nt Illiggntion i's
to M Midhet awh L pkwhile i take upksmdmbcypl\tdaea bh@videbsbon

direction of travel is reversed. By intr du0| a del a bet ween
reversi Ag t he-<qt5e8; 8nthe Y’r@’% B%oﬁR ﬁ’drefglon ThHe R3el i ng

medi a past tk@laoréfrfrecheaé p&mﬂd amf he slack out! BROBKE Sridredebl gt and
free of winkles before | abel i ng nedia and ribbon are fed past
the print hedegfore the lafhelqmgamdrlédaeﬁbbmmmagnpr bdutesd thastdel ay in a
st eppi ng not i's 2 rm ned
backl ash in '?%heq eé‘rnqeﬁg gni rsq‘rrl?eyo ,,?%8&88{%,&'}95 q:bht‘)e geg‘agn‘gn?e\g%}%n system
BRI EF DESCRI Fﬂ'ﬁﬁ‘itl@é IIrIEmDE@WN@ng 28 the ink rifbbgunr end besirgy perspective
view of a hand riel d |ab pri.nter which enploys the present

i nvent #8n; ulled over H‘ﬁtﬁ’élrét h§ ad expl oded perspective view of the

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
labeling media and ribbon are fed past the print head.
The preferred embodiment introduces the delay in a
steppihg 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 Pig. 1

30 showing the ink ribbon and labeling media path;




printer in Frg. 1, Figure 3 is a section view of the printer

in Fig. 1 30 shomﬁng the ink ribbon and | abeling nedia path;

WO 99144835  wo 99/44835 PCTI US99/ @29a/899/02915

Figure 4 is a side view of a drive nechanismon the print franme of
the printer in Fig. 1; Figure 5 is an exploded perspective
view of the backl ash idler gear assenbly in Fig. 4; and 5 .
Figure 6 is a perspeghi¥e ¥igwa0E;bb6 8 f &' &PBje mechanig®S&ne in Fig.
4. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 10

Ref erci ng part irsiingr Eyane of gtéxe pPranteR, im Filer nid transfer
printing machi ne 10 f egbogiLrent of the
present invention |n§@hges de%gfcégé&ﬁ%E%§§§%1¥$iﬁiﬁglﬁg t hat supports

a keyboard 4 orbad)dabhoﬂdler gear assgehbloe ia:nmg d45palmly 6 positioned above

t he keyboard 4. A cavity 12 forned in ?qgg{n%,z apove the

di spl ay 67 r&’:@P‘v’%s alssﬁ‘OBFrﬁﬁe%Hn‘fedWﬁFHg Prg hetfH"®2. The

| abel i ng nedi a Lesdnmbai0 iﬁeﬂégs a.roll which is carried by t he spool
20. The spool 20 is inserted into a receptacle cavity 12 on the
printer 10 and the labeling nedia 22 is t hr eaded past a print head
8, as shown in Fig.q 0 and

| abeling nedia 22 in é%ﬁ$%Eﬁ ﬁﬁéCRIPTION LFe caV|Fﬁﬂﬁé 'S plvoya |y attached
to the housing The Iabellng media 22 is conprised
of a carrler web i ch.,su series of adhe5|ve | gbel s 1

The 107 gi7e %FSF“%% 34 HERT b o FaBBY | b ke BatbeT

transfer printing machine 10 which employs the preferred
embodiment of the present invention includes a molded
plastic housing 2 that supports a keyboard 4 on its front
surface and a display 6 positioned above the keyboard 4.
15 A cavity 12 formed in the housing 2 above the display 6
receives a spool 20 containing labeling wedia 22. The
labeling media 22 is formed as a roll which is carried by
the spool 20. The spool 20 is inserted into a receptacle
cavity 12 on the printer 10 and the labeling media 22 is
20 threaded past a print head 8, as shown in Fig. 3. A cover
11 enclosing the spoocl 20 and labeling media 22 in the
receptacle cavity 12 is pivotally attached to the housing
2.
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.



spool 20 varies dependi ng upon the particular print : appl rcati oh.
The | abeling nmedia 22 unrolls off the spool 20 as it is consuned by
the printer 10 WD 99/ 44835

PCr 1 USO0) 023"%‘599’“835 An ink ribbon cartridge 5, ECHERNVA®'Eigs. 2,
3 and 6, having a thermal transfer-ribbon 13 di sposed wthin

the cartridge 5 is inserted into a cavity 15 in the side of the
printing machi ne hausinkg 2ildnoh cecerydge B, ahownntin Bigs. Z,ramandssenbly
40. The ribbag artridge .5 sho in.Fig., rot af ahl y ,acconmodat es
a supply spoolg’S%‘aXbﬂ?a n“'rkP‘F‘gfma‘ri wansf’ﬁ’ég’f‘i%&nlﬁa?‘%?"i MR Pr ansf er
printing onto the cartriddélmelisngneedtad 2&nnd Aeit akes Uih HROlsid8 for

t aki ng up the inked ribbon 13 as it is used in the thermal transfer
10 printi Rf shScBEEntingFachiseqhpeeind? 0di FREfiVADPYIZ print

travel igs revehsad abbewbi\K 4d.bbeRe13;ibSod %ﬁ%ﬂ&g@yﬁ hehown in Fi uppl y

spool 34 and ribbon 13 1s ‘unwound fromthe take u sSpoo 2. The

i nk ribbon cara,r irdggetablysaeronmodathssa supply spoeénd4 orentaifniinkhy descri bed

i n copendi ng tent,. 15 apphicatiop THERVAL TRANSFER Rl BBON CARTRI DCE,

At t or ney ke 5%8?8 _%.f%%&ﬁffné%gﬁa?sl eerdps?ilguéf?%n%lbﬁosﬁ/ with the

A Shown i Fig B therTal ANt head B Ip ihe. 20 o oA e mach
shown in Fig. 3, a_thermal print hea in the printing nmachine

10 is arrangedng18586e¥%ﬁ?9ﬁm%ﬁﬁaﬁhét 1s used tipethf| EReHPRY &ransgBsn 13 and

the labghing mhdinR i8¢ SHStess. whent BRE &DFedVildRt oRe@fh Sr A3 PhRiNt

characters or 'synbol S on the labeling nmedia. This Is described in

-greater detailtravel is reversed,Pgheninkiorilh@ 33528 whkedm ums bdyncdepor at ed

herein supply spool 34 and ribbon 13 is unwound from the take up
spocl 32. The ink ribbon cartridge as used with this
invention is fully described in copending patent

15 application THERMAL TRANSFER RIBBON 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



25 -by reference. . More specifically, a cam nmechani sm (not
shown) witthin the printing machine 10 urges the print head 8

into close abyilebiasssd € ation with the |abeling nedia 22 PCT/US99ARGsI | bbon
13 captured between a drive roller 30 and the 30 print head B.
Crcuitry in the printing nmachi ne 10 - 7 - WD "144335

PCTeS9" /02915 -7 drives the drive
roller 30 and adrikesuphspduive32older 30 andadvbmes urhepbabedz e nedi a 22
and ribbon 13. Lre aracter 1s.n by..an. operat or or
ot her _neans, %gn?ﬁet}é? elcatb?egﬁ'lhgsg% {]‘1 hzg2 %gghﬁf%'ébofgliéﬁerggtaz%s?pi xel's on
the 5 t her rdsitrednsh&radiead 18 fsputhey ahebpaatmrdioes d2héndneans,

ri bbon 13 advance past the head 8. The head ;:)Li xels are ) vari ously
energi zed to i nEIERETMAS e F R A ne 10 engrgigesgixgtf Lo EheThis s
described 5n gr @als@malletBhhster headi § 44 ThePaALBEL il meaif782 Sty Whi ch has
been incorporated 10 herein by reference. Referring to
Figs. 4 and 6, dribpensppnefieanceipagphdthe head 843 Thef healdi gixeks jvreal

st eppi ng not or : apj : . U d_.0ol shap print frame
47 rotatably dr?@?ﬂoﬁ%i@ &ggl%gpﬁgpﬂ%ﬁlg}%sgéglc}gﬁpratacﬁgrcggt?l?%ge 5 to take
up and 15 Stghelly ngheedik 22i.bbohid 3 pakiscrhbedprimigrieaadr 8detaliie

st eppi ng notor gear_ mechani sm21 is_en eabl,y driven by, a Stepping
motor 72 nount edd 7 -ChePPriHt I‘Pr'aﬁeo?ﬂ%g%’f%nl ich has begg ipfarperafed rane
assenbly 49 is rutiedoy foédrdia. printing machi ne housing 2. 20
The | abeling nmedia 22 and ribbon 13 are advanced ast the print
head 8 by a drive roReéersing et FAEFnt of RRd 6, drive tRpinddeen 43 ans

l'abel i ng medi a %%,i%fcgoﬁfaf¥¥H¥TBﬁEiOgtepping motor gear mechanism 21

mounted on a U-shaped print frame 47 rotatably drive the

appropriate spool of the cartridge 5 to take up and

15 supply the ink ribbon 13 past the print head 8. The
stepping motor gear mechanism 21 is engageably driven by
a stepping motor 72 mounted in the print frame assembly
40, The print frame assembly 40 is mounted within the
printing machine housing 2.

20 The labeling media 22 and ribbon 13 are advanced
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



with the print head 8. As fully described bel ow, the : drive rolfler
30 is rotatably driven by a bidirectional 25 st eppi ng notor 72 shown
in Fig. 6. In order to mnimze winkling wh i nk ribbon
13 reverses™ PW@%?ﬁon, a delay is introduced in the Eg“@#@@#@%tional
st eppi ng notor gear mechanism 21 to . g - pretension the ribbon 13 prior
to feeding | abeling nedia 30 22 and ribbon 13 past the print head 8.

The essence Ofthe inventio@HUné488Day between reversing the ink _ .
PCT/ US99/ 02915 ' - 8- the invention

i's the del ay BébReBnteReEsiang the retation of thepbdoive emdilem and the
rotation of tRhgedriye éﬁ%#ﬁﬁhg3%otor 72 revdi2 tH?ﬁ%&@ﬁB{thgohgg {2
rive rcﬁler ?0, $' Y fe

reverses direction, the I ch ddvance
| abel i ng nmedi &022eynd0, which edyboned thestlabled ingmeedax id2y ankdi | e t he

spindle 42 or t will drive the.spopol, w nding_ribbon thereon,
begins fi%ﬁ??i%%’t?ééﬁisbggﬁeﬁga¥¥¢iiﬁbﬁ&gngﬁdsEﬁ?éiﬁEi?n?rTﬁ?s has

the effect of thakl whll addiveahel apboDutwiidinge ribbbeNtHdeon, begikgfore the
| abel i ng nedi a ﬁ%,and ri bbon 13 begin to feed 10 past the print head 8.
The i ntroduct P¥1dRIt Hae detbRpn 13 in thy desiredndingeeter . Ginigebasopi ng in

the ink ribbornt3effect of 3RA1805NA) PURELLIQLRT hbePT Y ﬂ?&gnsn
By energizing the drive notor 72 prior to engaging e drive roller
30, extra not defpvecheatlabeliaguinediiat2r ad ribpeopeld |heqiositbi faed he

| abel i medi Lhhon 13 .In . order to_properly position the
| abel i % nedi %a%% g??eéém hekd Bre™ b]bné:ﬁofgcgéﬁgi%ﬂ ’?fhegdé&éﬁ rever sed,
the extra not grevents wrinklesefrofudévdiodidlgeini 0he T QiHbonl A3t he
preferred epbodi nent. shown in Fig. 4, additional stepping notor 20

steps are add@@% BSERIRNSRE VEF Ehe hgadkPash in

By energizing the drive motor 72 prior to engaging
the drive roller 30, extra motor movement is required to
15 properly position the labeling media 22 and ribbon 13. In
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 idler gear assembly 92 in the stepping motor
gear mechanism 21. In particular, as shown in Figs. 4 and
€, a stepping motor 72 mounted to the inside of a U-

30 shaped print frame 47 has a rotatable shaft 80 extending



the gear nmechanism 21, thus returning the |abeling nedia 22 and

ri bbon 13 to the position prior to advancenent to the cutting or

di spensi ng po&é@%ﬂﬂus Looking at Fig. 4, the dgigyushaiveen
reversing the ri bbon 13 tension and reversing the |abeling nmedia 22
and ri bbon 13 nmovenent is acconpfidhed by incorporating a

backl ash idl er ar assenbly 92 ipn the st I ng tar . . gear .
mechani sm 21. | %’%&Pﬁ cﬁl‘éﬁ.ﬁ é’é §ﬂ8v§ﬁr’rrﬂz %iorgg‘? ﬁj}rgn% pinion 8%" 4 stepping
notor 72 nount eghdudtkleoh hdlecRbrable sHaft sosEapRfbPouibrfgede 47 has a

rotatabl e shaft 80 extending ) WO 9944335
PCT/ US99/ 02915 teeth 84{af Aigwternailenhiasaye 8fr FAtaFabdve maynted §ichi on 82

mounted on the rgtatable d 480 egagﬁ%gsge% Beffds of the h&ESN 84 of a

notor idler gear 86 rotatably nount the print frame 47. |nner
gear teeths88 ofidlize getvr8é ngage gh ePutprabagBlasiygenradOoaf erthehackl ash
gear 90 of the Bacg ash igler r Qésenbly 92.

Ref erri ng particﬁﬁeﬁlﬁﬁ td EL9§§, PRESBAkKI"ash i dl er gear assenbly
92 conprises the out gerbagihaPar@i@atilarly to FI§.ansl, athd maekldsickl ash gear
94. The inner backlash 10 ear 94 is nmounted for rotation about the
sane axis 96 as idler gearpgs ¥ BACKPERT S§Ea RO OUSY DISKLASP BEFOr med on

one facesd)fanfdhslni PASLy Backhash gear o34 exhendmeaXbakkyash

t hrough corresponding slots 100 forned Tn the face of the out er
backl ash géar 9(eameéd themounted Barkiotdtipsaeboot tife samej 8xi9t e t he

extensions 98 c¢ | e the rot.ational notion_to e _inner. backl ash
gear 94. Howeve(r)%er ecc‘:{i';{'l(j‘:fega“:}?la‘s(gl gfaﬁésgeoéxtEé{r?§P8ﬁ2n5898ta:}§rgﬁ§I ‘{;réront%an t he
slots 100, when face of théi tnigaabafll asiangaes Gkrektemds akialygar 94 i s not

driven for a short interval. This interval .is determ ned_ by the

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.



20 rel ative sizes of the extensions 98 and slots 100. )
Referring back to Figs. 4 - 6, in order to advance ‘the | abeling
media 22 and ri bbon 13, the inner backl ash gear a drive
roller geaWOMY448%t is rotatably mount ed on the gé'f/ﬁ@@?g%e 47 and
rigidly attached to the 25 drive-.rpbler 30. The drive roller 30 al so
urges the ink ri bbon 13 and labeling nmedia 22 in close proximty to
t he pri nt Mradc8ppiodondthe Gehbonecxhinmdiza patdsawiyi | e
advancing the_| abeling nedia 22 and ri?bon 13 past thg

during the pr#fyssy throtaks up and supply $eepleg3s and 34, by
PCTlusgglozglébtatably engaging drive spindles. The %Qter backlash The
steppi ng notor gear nmechanism 21 rotatably drives the take up and
suppl y spool sge®3p ¥nhgngagepya pair ofy agdaerpysahgddRrngndriV®e spindl es. The
out er backl as gage aj I.dl e e d 106,
5 r%t at ab ?/tan%ador%tyeglgta%tt%e@&prl nt i’f?g%efﬁy‘% Qﬁﬁ'e ?lh?stﬂ?% (Jalf&eqn gear
102 of the pageawfiddicdr theapsirengadddea gekes igngages a sakolugspi ndl e gear
104. The second idler, gear 106 of th aj . of idler gears.engages
the supply spSRPOLpiRigae E8Pr 104- %i’@B?e?%‘Psldlr?d’l 8ea’éa?%;9 ﬂ%fl%?nd 108
drivingly enggger td¥e idl8r geasPidtliRfes ¢ReaBrhds JdoQUEPisdId Nyl Ut ches,
110 and 112 e conbi ned with one-way roller clutches (not shown) which
are internal 198t HhemPigRds, gegrsnd043and 108 drivinglygppRgRee i s, 104
and 108,, are gi "QV ryye" h S SPAR e 321 880534140 the
forvvargodi rectg#%ﬁc?léssgog? g%g ¥ tfzrciusg osg%gr?ve%&vmgﬁ'i% caar11 <fra]kleéqup t he
ri bbon 13 fastembined witht haa-wige whliles cohtenes30(redn shewd) tWeich bbon 13,
t her eby cf etatri ng a tggsi on.ri the4%i bg§n4313 bet ween the drive

rol ler 30 and®*the™taKedp ~Sp6of F* an“fhe"Spindl e 42

Spindle gears, 104 and 108, are sized to “overdrive”

print head 8

the spools, 32 and 34. 1In 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 spoecl 32 taking up the ribbon 13, the

20 resistance of the slip clutch 112 determines how wmuch

| tension is in the ribbon 13 past the drive roller 30. 1In
the reverse direction, spool 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. In 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




Is driving the spool 32 taking up the ribbon 13, the 20 resi stance of
the slip clutch 112 determ nes how nuch tension is in the ribbon 13
past the drivg.r 30. In the reverse direction, 0134 takes
up the ri bbonﬁﬁ_)gglla“hi‘%r and slip clutch 110 determ nes hovl\’/crrr@g tension is
in the ri bbon 13 past the drive-rékler 30. 25 When t he
spindle is acting as the supply, the ribbon spool is rotating
freely conparedZegerfe SHRRATICRKI ABCRp 32 acts ag Hhq ishEBAY F2PIhEFor war d
direction, the 4gaShPRgOMh iR spool 32 HRRIRdFPaineRAEPEagt ive rol ler 30
and the supply spool 34°is then determ ned by the drag on the spool
34 30 provi dethpphent® grieemises nehelerifonchensiaig@ssthe | nihbvm
WD 99/ 44835 : . RCT/ US99/.02915,

T 5580 EOMTRPORT 8PS 2 -alPS ¥ (CRET2RAR0, ool and

t he drag os the &8a¢l de82cpimd dedcbyeridingc apblidgeidn THERMAL CTRANSFER! S
determ nes the ribbon tension as_the ribbon feeds toward the print
head 8. The i nk 22RO GARTHIGE, Bttorngy OArkgEsie pdP Y03 - &3pehdiingd
appli cati on THERMN.) ERANSER wich th SRANCARIRAGRpoAlLOE foy Whacket No.
180003. 93660 fil ed ) iﬁﬁnﬁ t aneousl y wf%h t he prgggnt pat ent
appl i cati on whi dtas been incprhsxenefnkyrysfiearadeblyeraifrer ence herein.

The del ay i ntroducedy 0l g {1 QeQ6aNECHANSTAL Bor M cnansbiie; PAGK! ash

gear assenbly 92 ensurés ensron i ntaine ri bbon 13
on both sides oftHeh®apklaigh gear ashedfil8 szhenshhes |tahal icegshedliia 22 and
ri bbon 13 reverses . directign. The presence of th rLbbon,tension
reduces RSTEAGNEA LY iTh ﬁéngnz@ I8P RPRRNFRASTy °(refh§ PRSI lity 15

of a ribbon wind-g BagRENGHY Qabbhen®hddiaN©8dagd ribbon 13 reverses The
present enbodi nent does not advance or
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 steppiné
motor gear mechanism by introducing a predetermined

30 backlash in the gear mechanism of the ribbon transmission



reverse the | abeling nmedia and ribbon i ndependent of each - ot her,
therefore conserving ink ribbon is not an obj ective of the
enbodi nent._However, it should be 20 under st ood thatPéﬁﬁgﬁﬁﬁﬁint

i nvention oVO?X#M8Fuci ng a del ay between reversing the ribbon
tension and the advancing the_ribbon in the reverse direction will
mnimze ribbon winkling whether or not the ribbon and | abel i ng
medi a are capghle.pf RNIRc ng P LRSHEY Spstem iisNdABERLeNt of each

ot her. various met’hods ’known in the art nay be used to
practice the presegemantyéhetoncasd deaiuged.herein. The preferred
enbodi nent i ntroduces t I i i . g chani sm
by introducing a B@%%‘eet g‘rir?lg%eﬁgs S%e& Sstt%%ggl glg% cllens%%ebegggggﬁe% ana{‘ﬁ'gm of the
ri bbon transnpgésétc conside¥edofid4B3F erred embodiment of the

PCT/ US99102915 ) , . . - 12 - ., .syste however, a
pul l ey @hd bePPveRLi¥m il HAdLnRE oPVighsahgehBhte (Hdt guﬁanb%ed§gﬂ.

Wil e there hagabeeiy shidvenangedestd il rabatighe &n be pa@sent considered
the preferred enbodi nent of the  invention, it will be obvious to those
skilled in th&hgrein withauty depansing £HeEs thRdSAeRE 1ol &hicoABVeRRIPR made
therein wt hpldgfgﬁggrg}j, NG, raBBEBBgd sepe,of the invention defined by the

appended cl ai ns. 13



CLAI M5 . L In a hand held | abel printer in which an ink ribbon and
| abel i ng nedia can reverse feed direction, a method for 5 mmintaining ink

ri bbon tensiqﬁog%agﬁreversing feed direction conpri si péruse9n2915
stopping ink rirbbon notion froma first rotating spool to a second
rotating spool by stopping a drive nechanitdm ~rotating said first

spool in the reverse direction to 10 tension said

waiting for an interval of tinme; and t hERAIMS e i Sncam i

mechani smto nove the ink ribbon in the rever semmm‘ﬁwmu& d
second spool to said first spool. 15 2. The neth necrtesl in claim
1 in which the &egageimnt of said drive nechanismto nove the ink

ri bbon al so noves th | abel i i,a . 3. . The.nethod as recited
1 ot aim 1o whi ch Fot atTb Sre8sdd Fheer prinsininy S B Rhe | nk
ribbon is al so papbehnemld MudeNéng medliid CanTeeh@rds Meed diredtion,The net hod
as recited in claim3 in which the interval of tinme is produced by
backl ash gear i fMetheddfey daiPERARLRIN 1S ribbonstensipre wheh HerVerSingcited in

claim3 in whichhesdfids on Cﬁgg?gggﬁgsnlincludes a stepping notor that

rotates a predeterm ned nu teps to tension the ribbon during
the interval of tine staoppinhainkoviddbanheot idn ridoloor ipstescri bed nunber

f st fter 30 the dri hani . 6, _In a hand held
Cabel “printer i RORAEERE oTP T CP BOORC AR LoLat 1B R9R) R¥GPEORENTY Gver se

feed direction, grifet Reehdmism; 14
mai ntai ni ng i nk ribbon tension when reversing feed direction
rotating said first spool in the reverse
direction to tension said ink ribbon;
10 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 rikbon is

also performed by the drive mechanism.

4. The method as recited in claim 3 in which the
interval of time is produced by a backlash gear in the

drive mechanism,
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conpri si ng: stoppi ng an i n m‘“ﬁ nding froma first
rotating spool and w ndi ng onto “ g spool ; 5

rotating said first spool in a dlrectlen ortwitdisng the €1 ri bbon
ro

thereon to WOPMEA said ink ribbon; and then A eai d
second spool an interval of tine after_slaLi d first spool begins
rotating to unwind the ink ribbon fromsaid second spool and wi nd the
ink ribbon onto saisd figgd mRMRIE aslPecibéd aim c3aiel Sesondhismoeher ot at es
freely relative to said first spool as ink ribbon unwi nds from said

second spool . drive meghanigmenedpdes asSEeRRINGD "PEOE| BhH: FARERFI 8h sai d
spovl s are #%g&gﬂféymﬁn&g %% BEEPRMLS B 18RV end Nedin 11 bbon whi ch

also 15 noves he method as recited in
claim6 in whiddriret aheonnt;ér\@dl S tlmefam@ttmabvea teesinin mifpbonnk

ri bbon is perforned han 20 met hod as
recited Pn cl a?rﬁr@sicr‘r%ﬁﬁflcﬂu ioft SEEB #Eer the, drlvlesrgf)cr%a -ul%gnd by a
backl ash gear dmyayedr.i ve mechani sm 10. The nethod as recited in

claim7 in which the drive 25 nechanismincludes a stepping notor that
rotates a predeterm ned nunber of steps to tension the ribbon during

the interval of ting  a padf-ddalodiBYesvbos &fﬁﬁéxdllaQQBnas%@e%C“ bed number
of steps after t he drive nechani sm engages. 30 In a hand held

| abel printer compyiisimgan | nk ribbon and | abel i ng msdl a can reverse

feed direction, a method for; .ce; JHRGBEBEWad iy W BROR:ESGSIE e

reversing feed di rect o
an outer backlash gear rotatably driven by

5 rotaﬁion 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
10 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 spindles to take up an ink ribbon advanced
past a print head; and
15 a drive roller means driven by said inner
backlash gear for moving said ribbon and labeling media

past said print head.

——
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_ 15 . . stopping an ink ribben fromnoving in a first direction from
a firrst rotating sp‘o‘m second rotating spool by stopping a drive

rechant o o IETAMEANN o jopccl Lo, enst o <aosafpagohon I

sai d drive mechani smfreém'sai®"d Second Spook an interval of tine after
said first spool begins rotating, wherein  said second spool rotates
freely relative to said finslaisBeelo@sl ribbbRKeFdARARs4BW Splscd @@ sai d
second spool. 10 12. A bidirectional ribbon transm ssion system
conpri si ng: in clagmpf (WhegeinoRbe enRSa@EMARY | PREWESNOBALE NPREAf ¢t ;

an outer backla r AY M i Lh . shaft;
15 an i nnzgracg‘ggépagiaa}g%gls gﬂéabrg%r\?\n%ta E%%eﬁ %{Jgtag l%agﬁ?\éls%é%tg r

for rotation by saitd 6utweed backhashagearf, onkeotisnichgyearngagmdrent

bet ween the outer and.inner backl as ears provjdes an interva during
whi ch the Pnner BHERFACHS Weidsoﬁo{}‘go{laﬁeegfe‘é]% 5% BRBT 3@ oyt er

backl ash gear chajrgesndbisgtd:@RneiohdlaMicdd iBfo said sTBBBSakd isten by said
outer backlash gear for rotating drive ~ spindles to take up an ink

ri bbon advanced ip&€Evalpts mradegsd Bridforming the slntsy dargey sfhatedds driven
by said inner b Ieggqoggar for novi ng said ribbon and | abeling nedi a
past said print head. 5 13. A bidirectional ribbon transm ssion system
as in claim1l12 wherei n the engagenent between said outer backl ash gear
and the i nner bacgkl ash .gear is.provided by slots forned in a face of
one of said gear ‘andﬂel%[%ﬁ?f%hgn%orﬁfg’g}"f}ntﬁa’?%s&f’nt RESHTHES gear

and wherein sai dirextaifi ntn etieRdthdtmefai dribot Hyanthet Baedp interval is
produced by formng_the slots |ar ger t han t he ext ensi ons. 14. A

bi di rectional ri AFRPRT SIDNIEF ST Rt ids OF nSBiRAlR £916F 92393 in whi ch
the nmeans drivendy nghen@i &fudlachkhgsth geafes!, ngk , said ribbon is
16 a pair of spindle idler gears having individual slip clutches,

wherein sabd ri bbterdrdveneraksdingnopaust ripishelotches docisbipheten ¢aid i p
when said clutehyj g r iy 89; 0% Bhe8t bl 188G LK A ndPupS@lfh 11 bPON.

ribbon,



