PRI NTER W TH A PI VOTI NGGEAR MECHANI SM CROSS REFERENCES
TO RELATED APPLI CATI ONS [ 0001] Not Applicable
WOITATAMINT REGARDI NG FEDERALLY SPONSORED RESEARCHUS2004/025620
[ 0002] Not Applicable TECHNI CAL FI ELD [ 0003] The
present invention relates to a thermal transfer
printer, and nore particularly to a printer having a
dual dPRéNEE%“éI’rTlPEé OB GEAR MEGHANISNK ri bbon
and/ or | abel nedia in a forward feed direction and a
reverse feed direction. DESCRI PTI ON OF THE BACKGROUM
ART [0004] There are a nunber of U S. patents that
di scl oS§R@IEBEFBRENCHENEO RE[ATHP AARLACAIZONYI ci a on
| abel s, some of these are restricted to hand held
units and others that disclose tabletop units. Hand
[0001]hel tfok Alpelicgmld nt ers, such as disclosed in U S. Pat.
No. 6,113,293 , and tabletop printers, such as
disclosed in U S. Pat. Nos. 6,266,075 and 5, 078, 523,
i nclude the sane general conbination of elenents, a
PSTATERERAIT RSB DING HEFSth AL Y AIedNSORED RBSBARCH
printed past the print head, a m croprocessor, a read
only menory progranmed wi th appropriate instructions
[0002]t O NREMRpBcdbe M croprocessor, a random access menory,
a keyboard with letter, nunber, and function keys for
the entry of al phanunmeric information and instructions
concerning the indicia to be printed, and avisual
di splay such as a |ITRIHNEAL FIRIgOdi ode (LED) or liquid
crystal display (LCD) unit to assist the operator in
[0003]usi hBe presepinyingpn rqlaesior et Fgngies RS, hBeE
conponents may al |
particularly to a printer having a dual direction drive mechanism for driving ink ribbon

and/or label media in a forward feed direction and a reverse feed direction.

DESCRIPTION OF THE BACKGROUND ART

[0004] There are a number of U.S. patents that disclose electronic apparatus for
printing indicia on labels, some of these are restricted to hand held units and others that
disclose tabletop units. Hand held label printers, such as disclosed in U.S. Pat. No. -
6,113,293 , and tabletop printers, such as disclosed in U.S. Pat. Nos. 6,266,075 and
5,078,523, include the same general combination of elements, a print head, means for
feeding label media to be printed past the print head, a microprocessor, a read only
memory programmed with appropriate instructions to operate the microprocessor, a
random access memory, a keyboard with letter, number, and function keys for the entry of

alphanumeric information and instructions concerning the indicia to be printed, and a
1



be enclosed in a single housing. [0005] The | abe
medi a conprises a series of |labels that are attached
WO o00a/0ceam4 i er strip. The carrier strip is fed pOT/OSDN4/025620
the printer and | egends, al phanumeric characters, and
other indicia, are printed on the |abels. The | abels
are then renoved fromthe carrier and attached to the
visualghjpdaststicheed lighf emdting dipdeafLiESN or Agquidrreyseal alisgplaye(BLD) unit to
types of |abel applications, there are nmany
assist (iRIOperigdrii0 sing thd @hed:s b Eardateld Sintst, tHeps cdMpdneRtsaNAydal
| abel s of varying sizes, colors and formats. [0006] A

beemﬁ@k&ﬁ&ykﬂ_btﬁ Fgf print head enploys thermal transfer
printing gy. Thermal transfer printing uses a

eat erati.n rint head t sfer
(0005 2> ¥ YL PishoRineizes B5ien oP obi Mo Al RuaBhelp o S
transfer ribbon to a | abel nedia. using digital
The cargeniiop Bgfpd thepughalbe erigtes ped l‘egmféédalbgar@mlgucharﬁgte@, and
sequence of pixels on the print head which in turn

other micizs atehpeini@iorothe ddbiets: The tvelstarcothet Feendvell franbtiervarrier and
transferring the image to the | abel nmedia. [0007] In a

attachKD@Viie bﬂsyeagalaediﬁgﬂia@ﬁ@ﬁcaﬁbh N StheRUEOnBfy f/pe8Belabel
printer, |abel media and ink ribbon are “sinultaneously

otk PBSH S0RREL I SR RSB 5 s ot
Iaten roller. The platen roller is rotatably driven

of varge sizef PolersARAHANNAM t hat may al so rotatably drive ink
ri bbon take up and supply spools to maintain tension

[0006] n tAparfipkar fypbofpriftdeadpmpiogs theahilytrantfoee pdntingtechnology.

mechani sm can feed the ink ribbon and | abel nedi a past

Therndahgarfdr piinfie@dsdsa Raf goneakits baechalll i@ Ghhse AWigMent, such as
printing a | abel and in a reverse feeddirection to

wax, cq}lf&hr@la%ﬁ Jaat kg 5't1‘f%x?LQ1 éréﬂ@?elr $ib86n WWESE haka. By using

Unfortunat

digital technology, characters are formed by energizing a sequence of pixels on the print
head which in turn melts the wax or other pigment on the ink ribbon transferring the
image to the label media.

[0007] In a known thermal transfer printer such as a label printer, label media and ink
ribbon are simultaneously fed past the print head by a platen roller in an overlay
relationship between the print head and the platen roller. The platen roller is rotatably
driven by a drive mechanism that may also rotatably drive ink ribbon take up and supply
spools to maintain tension in the ink ribbon.

[0008] Prefgrably, the drive mechanism can feed the ink ribbon and label media past
the print head in a forward feed direction when pri‘nting a label and in a reverse feed
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feed direction drive nechanisns are typically very
conplicated and expensive and/or require nultiple
waleioz@isyet ors whi ch take up a | ot of space in PEOEUS2004/025620
printer housing. As a result, hand held printers
cannot feed the | abel nedia and/or ink ribbon in nore
than one direction or are rather large requiring nore
directlon@s nfin@niRandsting wptnked ey @flinssd iak Riddon. aXifStendidy, dual
hand held printer having a sinple dual feed direction

feed (ﬁjt%bt‘{cﬁl aeehakismskRate i!gﬁlcgﬁ’}; ferly Q5kh ﬁéd‘t&%r{d\/&gem and/or

preferably, requires 'y ‘one drl e notor

b RO AT

havi ng a dual direction drive mechani sm for drivi ngz@
 result; hapad heldinters cannog fard tep pbel anediia endforgnk sikbominragieriian one

feed direction. The drive nechanismis nmounted in a
directpnion ter ralied jargareduiring Inude thaa one hbohtorcawynthgefars, aaeced
ri bbon unwi nd gear, and a rotatably driven drive. The

exists fbPRIMIIRM fh@ntglel?efwﬂgsa iRt ARl ReeA@HBLRM drivelM@hRASY that is

for rotatab driving an ink ribbon take up spool to

more sE‘foéé%‘%‘/e :?Elé hlbhon) y@g&&g%awjo%% dhe n!kgl}ﬁ ribbon is

Fven in orma Irection é ribbon
unMAnd gear is rotatably nounted in the body and
spaced fromthe ribbon rew nd gear for rotat ably

driving an inkg wlﬁp@@i @@p{ NM nd the ink

ri bbon thereon en the ink ri bon |s drlven in the
[0009} ev eltzepréwatindetent providesThgrinted, atitdbleyfod nsevarn Icnid held

gear is rotatably nounted in the body and spaced from

printef, A8vink ARRAL dsMiBs de e meamiishnfr AHRRRNNE E¥bAindeRfward F8ad
drlve gear is selectively rotatably driven in a first

direct{gh 'r%r%o%écg{h?%&ugﬁ 'ﬁ{%ddrgfe%&ﬂ% n%l if ﬁx%‘ixh&ﬁ i % Iprmter ‘?%dy,

i Ve gear asse y engagea

the r|b n unw nd and rew nd ars
and includes a ribbon rewmg gear a rlbgon unwind gear, and a rotatably driven drive.

The ribbon rewind gear is rotatably mounted in the body for rotatably driving an ink
ribbon take up spool to wind the ink ribbon thereon when the ink ribbon is driven in the
forward feed direction. The ribbon unwind gear is rotatably mounted in the body and
spaced from the ribbon rewind gear for rotatably driving an ink ribbon supply spool to
wind the ink ribbon thereon when the ink ribbon is driven in the reverse feed direction.
The rotatably driven drive gear is rotatably mounted in thé body and spaced from the
ribbon unwind gear and the ribbon rewind gear. The drive gear is selectively rotatably
driven in a first direction of rotation and a second direction of rotation.

[0010] A drive gear assembly engageable with the ribbon unwind and rewind gears is

pivotally mounted in the body and pivotally movable between a first feed position and a
3



pivotally nmounted in the body and pivotally novable
between a first feed position and asecond feed
w@omshisom The drive gear assenbly includes a PCTOB2004025620
gear and at |east one transition gear. The pivoting
gear is rotatably nounted in the body and engages the
drive gear and the at | east one transition gear. Upon
second deedtpoonionf Thendrivdrgeneasgaablyiimcltdes afpivatinggieneatdi ab ieasifone
rotation, the drive gear assenbly pivots fromthe
transifiér Sdar. f"ﬂ%qn@&ﬁigtge@ﬂs t@atabR MOGANDIN RS goﬁpa?idtdngﬁlge% e drive

engage the at least one transition gear with

gear ah Ié'aﬁ%é\&r%qrag&ﬁon ﬁyﬁoﬂp Or? I’c%%tlo%no f(%{;l (tixh&e a% Ynethg Fiad in

%e secon irectio i on
ivots fromthe second_feed 503|t|on to th

direct o forploh oL sGR 2557 aP R ShtpiyBOmHRe BEST frsd gpsife to the

transition gear fromthe ri bbon rewind gear and engage
secong feed gasition freenppse e ahlcastams trapsiion gean siithi tha rigben rewiinc

the ribbon unwi nd gear. [001 ] A general objective of
gear. Upen prananif thedtbrtgeaninithe fceofd QYédtion df Rithifirg thetdink gean

feed the ink ribbon in both a forward feed direction

assem@@qn@otﬁ ?r\ﬁﬁlr lﬁ@ séc%ﬁg & &)%glttlloﬁ 0 thyﬂét 28] It?[%h o\ﬁgo !d‘f‘sengage the at

acconpl i shed provi printer w

last oneig%lsml,a?rra“g?aiﬁf&nﬁt&s bt it kol ?é‘%ag?éi@"%&ﬁpp?%ﬁri?

whereiin in the forward feed position, the drive gear
least oge &apgifign arar ved thaebpaikunwipesit n a forward feed
direction, and in the reverse feed position, the drive
ﬂxﬂlbearA&ssaabﬂj&ﬁhbwéﬁmﬁhawhhhvaﬁhhdmuhnovheamﬁm&fﬂeucm1
feed position. [0012] Another objective of the present

feed tHelTMR Aibb&Minl tothh § fvarM REd dirBdtioRtafll aheVErROrad Gidkioh eBfls
direction drive nechanismthat is driven by a single

dj h
obj ectf@b%%cgf)glgg%}ea?ggﬁ%?(ﬁg'aﬁa ﬁ\?e%%[g‘lré \3/12\% %Qéﬁaﬁ{sow qvlénngga [glvgtal
goi ng. and ectives and

drive gg&l{/%ﬁsﬁrablg( aging grv{/agr Z??filpﬁ 1t1®p|apg Ellgg/rers%tileed position, wherein

in the forward feed position, the drive gear assembly drives the ink ribbon in a forward
feed direction, and in the reverse feed position, the drive gear assembly drives the ink
ribbon in the reverse feed position.

[0012] Another objective of the present invention is to provide a printer having a dual
feed direction drive mechanism that is driven by a single motor. This objective is
accomplished by providing the pivotal gear assembly that is driven by a single motor.
[0013] The foregoing and other objectives and advantages of the invention will
‘appear from the following description. In the description, reference is made to the
accompanying drawings which form a part hereof, and in which there is shown by way of
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appear fromthe follow ng descri ption the

description, reference is nmade to the acconpanying
waolc@siongys4 whi ch forma part hereof, and in-whi BOT/URBN€025620

is showmn by way ofillustration a preferred enbodi nent

of the invention. Such enbodinent does not necessarily

represent the full scope of the invention, however,

illustr@ish 4 pefiRACbodinkaRe 61 thbekrhse S@htditboaiménEodLidi N
for interpreting the scope of the invention. BRI EF

e TEFERRETL A o L IR AR B s
empl oys t.he present invention; [00 .Fig. 2is a
therefiiara s al3ifns Horefas ey it top opL B gVt h the
cartridge and top portion, keyboard, and display
renoved; [0016] Fig. 3 is a top perspective view of
the cartri GpaEeDESCRIPTIONAOHL THEADRA WINGS a bot t om
ﬁerﬁgectjve view of the cartridge of Fig. 1; [0018]
[0014F g Fig. § is azpepweetinWeve of dhandeld belnrinés varictmprgploys the
wth the top, bottom and periphery wall renoved;
preserft@®Fatioksi g. 6 is a top view of the cartridge of Fig.
received in the cartridge receptacle with the top wal

[0015Pf 1B LRMJtHOQIVeSIRY 8Fine pBRRPL Figd1 withithe Sartridge and top
perspective view of the cartridge receptacle of the

- printer of H.g. 1: [0021] Fig. 8 is a detailed bottom
pomog’elFeg%%acrfiingéﬁg)é%fg?kﬁcé cartridge receptacle of Fig.

oo SRS oot A RS EbE T o L,
perspective view of the pivotal gear assenbly of Fig.

[0017D wiKig 4 is a bottom perspective view of the cartridge of Fig. 1;

[0018] Fig. 5 is a bottom view of the cartridge of Fig. 1 with the top, bottom, and

periphery wall removed;

[0019] Fig. 6 is a top view of the cartridge of Fig. 1 received in the cartridge

receptacle with the top wall of the cartridge removed;

[0020] Fig. 7 is a perspective view of the cartridge receptacle of the printer of Fig. 1;

[0021] Fig. 8 is a detailed bottom perspective view of the cartridge receptacle of Fig.

0;

[0022] Fig. 9 is a bottom perspective view of the pivotal gear assembly of Fig. 8;

[0023] Fig. 10 is a top perspective view of the pivotal gear assembly of Fig. 9 with

the gear plate removed;

[0024] Fig. 11 is a bottom perspective view of the pivotal gear assembly of Fig. 9

with the cradle and pivoting gear removed; and
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the gear plate renoved; [0024] Fig. is a bottom
perspective view of the pivotal gear assenbly of Fig.
w@2060i89he cradl e and pivoting gear renoved; pompSDRH)25620
Fig. 12 is a bottomview of the cartridge receptacle
of Fig. 7 wth the pivotal drive gear assenbly in the
reverse feed position. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [ 0026] Referring particularly to
Figs. 1-7, a hand held thermal printer 10 enpl oying a
preferred enbodi nent of the present invention includes
(0@ 5ol dég. B msthottomotisw g the dattetigesnepgpdacieso falik € vitatiee ghvotal
on its front surface and a display 6 positioned above
drit & 8eds QYRAMIFindhe AR EYIPDsBiohor med in the housing 2
above the display 6 receives a cartridge 12 contai ni ng
| abel nedia 14 and an ink ribbon 16. The cartridge 12
is inserted through the opening 8 into a cartridge

r ec e DA R EDODESARIFTION OPrTHE eREFBRRFNUERIBGDIMERES

| abel nedia and ink ribbon fromthe cartridge are )
(02K} e adReferring pagicutariyite Figsy lfet hand held thearatpriptep d0 employing a

including a print head 22 and a platen roller 24 for
preferiatt enmgpdimetit ©f theqnedeabimiventionrintindpspandlded plabies haabsmle 2 that

media 14. The printed | abels pass through a cutter

supPpRets alke$tBazb4 VRS froftdir fab 8nd 2BBp1af B PodtidAed HovE BRI Board
the printed | abels fromunprinted 1abels. [0027] The

. . . . .
4. %%ﬁg?relnglg% Brkdd fn,sthg Hc\%ggn%ii%ﬁg %%L(%scprlagg 5&8&% g car¥r]1dge 12

S a carrier series O

adhesi ve | ahels. The .sjz i dth, color, and type of
con i f ! Pl andcin e aﬁmq%éq Eﬁ% ROETHiZe 2l frscieg through the

print application. The |abel nedia 14 is dispensed
opgnirg¥ tfie a catndgdedgesplaele Bnltbugediodheponter kougislg 2 andhthgdabel

it is consuned by the
media 14 and ink ribbon 16 from the cartridge 12 are threaded through a printer
mechanism assembly 20 including a print head 22 and a platen roller 24 for printing
indicia on labels forming part of the label media 14. The printed labels pass through a
cutter mechanism 26 which cuts the label media 14 to separate the printed labels from
unprinted labels.
[0027]  The label media 14 is known in the art, and generally comprises a carrier web
which supports a series of adhesive labels. The size, width, color, and type of web
material varies depending upon the parﬁcular print application. The label media 14 is
dispensed from the cartridge 12, and urged along a web path as it is consumed by the
printer 10.
[0028] Referring to Figs. 3-6, the cartridge 12 includes a cartridge housing 28 having

a top wall 30 and a bottom wall 32 joined by a periphery wall 34. The periphery wall 34

defines a media and ink ribbon container for housing the label media and ink ribbon on
6



printer 10. [0028] Referring to Figs. 3-6, the
cartridge 12 includes a cartridge housing 28 having a
wo opsinadoks 30 and a bottomwall 32 joi ned by a PeT/Uptes/§25620
wal | 34. The periphery wall 34 defines a nedia and ink
ri bbon container for housing the | abel nmedia and ink
ri bbon onspools. The | abel nedia 14 and. ink ribbon 16
fromthe cartridge housi ng 28 pass out of the
cartridge housing 28 and through an exit slot 29 and
into a printing area 38 external to the cartridge
SPM@s?ihﬁéaszmﬁéla ldrrgd gedambhonyi6r from Hee qartaidgnheowsling28 pags out of
and print head 22. The used ink ribbon 16 reenters the
thecaurtridgeleushp s ag (Rdughad exis slomnghddntom @intingkaréd 380@ernal to
take up spool 40 rotatably nounted in the cartridge

thJ&%%HQ&h&%mg[@Of%%rég-gﬁ I@rﬁb&bﬁkh tﬂ?ﬂla@en%llbzsz thBad 1€ The

cartrrdge housing the formof a roll r tatably

R R R T O A

artrlqge hou5|n and is pivotally biased by a
takeyipispeel 4 rpem}maumtsw thﬁé%ﬁtf&ig& MPYEng 88| er 46
rotatably nounted between the top and bottomwalls 30,
[02] of Thedalped mteadiadlykishousidny tiRSartAdgamiayeRssinyhe foua of a roll
spring 44 biases the roll of |abel nedia 14 agai nst

roth3Blylnadigkedaacd ?ol@mszhé ooleen ié ﬁlvb&llm&médrbéub@ed #BO8Ip and

media drive roller 46 in contact wwth the roll of
[
AT S S, S b o
48 1 of at orte etween the to
o Subel B aars el 18 2B Bl b He e g CpBtom wals
has a roll of ink ribbon 16 mound thereon. The ink
30y3 200 dhe amtrigdgahaesng 2% M dvaetagesislyi the eprisarbbipsesgotollad label
and passes out of the cartridge 12 with the | abe
mediadideaghhst the tibghmedie deirve rillends ar @ainBn Hetluwet mddiedrive roller
print head 22 and
46 in contact with the roll of label media 14 as the diameter of the roll of label media 14
decreases during use.
[0030]  An ink ribbon supply spool 48 rotatably supported between the top and bottom
walls 30, 32 of the cartridge housing 28 has a roll of ink ribbon 16 wound thereon. The
ink ribbon 16 unwinds from the ink ribbon supply Spo'ol 48 and passes out of the cartridge
12 with the label media 14 through the printing area 38 between the print head 22 and
platen roller 24. The print head 22 engages the ink ribbon 16 to transfer ink on the ink
ribbon 16 onto the label media 14. Once the ink has been transferred, the ink ribbon 16
reenters the cartridge 12, and is wound onto the ink ribbon take up spool 40 supported
between the top and bottom walls 30, 32. The cartridge housing 28 frictionally engages

both the ink ribbon supply and take up spools 48, 40 to induce a drag, or torque level, on

7



platen roller 24. The print head 22 engages the ink
ri bbon to transfer ink on the ink ribbon onto the
wo adwsloisyedi a 14. Once the ink has been transferePUS2008625620

ink ribbon reenters the cartridge 12, and.is wound

onto the ink ribbon take up spool 40 supported between
the top and bottomwalls 30, 32. The cartridge housing

28 frictionally engages both the ink ribbon supply and
take up spools 48, 0 to induce a drag, or torque

o X8l 9850, R 8 0 BN 5 B

ri bbgn 16. e drag can, be adjusted to a desired |evel .
G R ORB OB Wb P PP Qo8 e e Gods know i the
springs, and the like, w thout departing fromthe
arls gunhens fashere, sprivgm endihe h[kmtl}oultzéemritgmgomatb«sme pf ts.
1-3, the cartridge 12 is received in the cartridge
inveatiept acl e housed in the printer housing 2. The
printer housing 2 is, preferably, forned fromat [ east

po 9 - 1 r‘ - -

(08319, PERLERR 0B g9 ISNSERSO1 RS pIRANE e
di 6, the cutter nechani 26 rinted cifpcuyit

reqtp BRI W4 st R b R P BT I s i 7 Y. formed
opening 8 forned in the housing top portion 50 .

fragp 6“\/1?66% §vo peidions 5@, Znwndhiguss naper CRRPPRSIEY, Sudhgasithe cartridge
insertion of the cartridge 12 into the cartridge

reqeptaelst 16¢ thee Kegboakd 4) displ&60, ftiog ereetr inechdnésund6Lsd print@1 circuit board
adj acent the cutter nechanism 26 provides an exit for

54labrls piRer dirdditr Rind thSlikeMIhe Epéiﬁ*l% pasaRrd it ﬂfe%ﬂ%lnk gtg) portion

cutter mechani sm 26. [0032] Referring to Figs.

50 (?Vi&&g% zchésg 95 tﬂe?ﬁxﬁxgagegljﬁ?eg%ﬁ & ﬁ?%xﬁ@ﬁﬁﬁ%{ Wyﬁgﬁﬁge 12 into the

ener y Shape rmwt e car

SBLer ol 3y o a bELOmUELL b, Lot SUBROLL S
26 %?or\i/igelgsea{nyex\il\éafu laggl media 14 (Fig. 5) which has passed through the cutter
mechanism 26. |

[0032] Referring to Figs. 6 -12, the cartridge receptacle 18 has a periphery wall 58
generally shaped to conform with the cartridge periphery wall 34, and a bottom wall 60
that supports the cartridge 12 therein. The cartridge receptacle periphery wall 58
surrounds the printer mechanism assenibly 20 which is fixed in the printer housing 2
relative to the cartridge receptacle 18.

[0033] The printer mechanism assembly 20 includes the pivotabie print head 22 and

stationary platen roller 24. The print head 22 cooperates with the ink ribbon 16 and the

label media 14 such that the print head 22 can print characters or symbols on the label



surrounds the printer nechani smassenbly 20 which is
fixed in the printer housing 2 relative to the
wa@a0os0isdge receptacle 18. [0033] The printer neChan2m®w#25620
assenbly 20 includes the pivotable print head 22 and
stationary platen roller 24. The print head 22
cooperates with the ink ribbon 16 and the | abel nedia
14 such that the print head 22 can print characters or
synbols on the |abelnmedia 14. This is described in
[ o S . ’ S
e P APl oo n prgor R LIS PRy SG7E 2Rl
. nedi%(%4 an% iq% ri bbon 16 passing through the
incgRoRF PR e Py TSy anced past the print head 22 by
the platen roller 24 which maintains the ink rjbbon
(00344 | abhel lababencdiarlat gnd 1ok shlorn: Hopaspiagityaugh the priwing piea3s are
head 22. The platen roller 24 is nounted on a platen
advantédepastithe peinshrafl 0263 thiplatenirsller @dtatlati snamdaing e inloribbon 16
the cartridge receptacle by a bracket 66. The print

andRBE Belih $4 Rl MSde@obyer AW/ RE tHeS Al h¥Rl 30 ThE 14 PoBBr 24 is

roller 24 in the cartridge receptacle to provi de space

YA AL A2 AR LS Bt

rea

t here ween. [003 The platen roller 24, |abel. nedia
recawt?v@?%V@%mk%t, 6% Frﬂee PHBisRd 24 mlyoféﬁzs grouted rgighivy pthe

ri bbon take up spool 40 are all rotatably driven by a
plathmabli¢rekddn diie @ciridgeredentsde i@ thproivisimspans|betivery the primidieed 22

drive notor 70. The drive notor 70 can rotatably drive

and pigteh @bl g vafkn tk8adinglthe e tedd, 144RdIiAk Hbb&T Ve drdbestten.
direction and a reverse feed direction. In the forward

OSPGB4 ol
o B B AR PSR SN B
megk?;n\{\sl,err? innc%ul?i?ngpe{ sailrtlgelfr:] dtri\?g tln?){or 27?) ’?t?eddriivr;:kmgtiog %) garE gﬁaetably drive the
rollers 24, 46 and spools 40, 48 in a forward feed direction and a reverse feed direction. In
the forward feed direction, platen roller 24 is rotatably driven to pull the label media 14
and ink ribbon 16 out of the cartridge 12 and the ink ribbon take up spool 40 is rotatably
driven to maintain tension in the ribbon between the platen roller 24 and ink ribbon take
up spool 40. The label media drive roller 46 and ink ribbon supply spool 48 are not
rotatably driven, and drag induced on the label media drive roller 46 and ink ribbon
supply spool 48 maintains tension in the label media 14 and ink ribbon 16 as they are
pulled by the platen roller 24.

[0036] In the reverse feed direction, the platen rolier 24 drives the label media 14 and

ink ribbon 16 back into the cartridge 12. The label media drive roller 46 is rotatably

9



up spool 40. The | abel nedia drive rpller 46 and ink
ri bbon supply spool 48 are not rotatably driven, and
waolec@g/oisyduced on the |abel nedia drive roller BEr/asmo4/025620
ink ribbon supply spool 48 maintains tension in the
| abel nedia 14 and ink ribbon 16 as they are pulled by
the platen roller 24. [0036] In the reverse feed
direction, the platen roller 24 drives the |abel nedia
and ink ribbon 16 back into the cartridge 12. The
driv&P &) mARHiRteHlibY & {hgllz#]tﬁ:[ p;égla 2 lfe%@eﬁﬁﬁé %ﬂfeh\fgﬁelr% and label

mal ntaln tension 1nt media 1 et ween

Laten rall 4.an abel .nedi rive | l.er 46. The
bR B &, 187 yR0ToR e soed sty ke fwiiitae ink
the ink ribbon 16 thereon and nmaintain tension in the
ribpey 16 thesesn and mainieiensing ipthgtidaribbyn Kr bepweemtbeiphaten roller 24
ri bbon supply spool 48. The ink ribbon take up spoo
and (hki sbbootsupmly apaih . Thd ivk mibbem thkd npgpédidodedotantatdtdy driven,
ink ribbon take up spool 40 maintains tension in the

and BlagihdRed od theigk ABbAHakEHp leﬁcfol 2b phi@aind kensidARAThd Ak ibbon
up spool 40 by the platen roller 24, Advantageously,

cf
16 peR gt Ep R IR R MAIEGR 65 ol F B0 b RETERN 103, 46
n ool s 4 48 to synchroni ze t he operatlon of the
Adﬁ{rl%% ushyy ﬁhegﬂﬁﬁm%?a&y dgs # gpay @ssepiblethaygslegtively,
_ribbon supply spool 48, and ink ribbon take up spoo
Slm@taﬂ@)@h’nﬁlvﬁﬁ {theuplgss 2#het6 anid sppblsdh, 48ioamictrainiet thvsatiesation of
14 in the forward and reverse feed directions. [0037]

thefpddten rolleg 2ddatel hedf d¥bre 1éH& 26, ilkhEbbOR BppiF SEE I4$ and ink
i ncludes a stationary drive gear assenb?y 68 and

ribbéy@ké&lip d5doy 80 &?Qﬁo&%@%@nﬂﬁ? Elé( 1%1%1?3" dingiﬁ%t;$ ?ne!d?ap ﬁ{ in the

medi a 14 and ink rib revers

irection u5|n the single drive notor 70. The
‘&Qﬁﬁég 3V§$H§‘€g 8& ‘assenbly 68 includes a | abel

medi a drive gear 76, ink ribbon
[0037] Referring back to Figs. 4-12 , the gear assembly includes a stationary drive

gear assembly 68 and a pivotal drive gear assembly 72 that drive the label media 14 and
ink ribbon 16 in the forward and reverse feed directions using the single drive motor 70.
The stationary drive gear assembly 68 includes a label media drive gear 76, ink ribbon
unwind drive gear 78, ink ribbon rewind drive gear 80, first and second intermeshed gears
82, 84, and a platen roller drive gear 86. The first and second intermeshed gears 82, 84
transmit power from a pinion 88 to the platen roller drive gear 86 engaging the pivotal
drive gear assembly 72. The gears 76, 78, 80, 82, 84, 86 forming part of the stationary
drive gear assembly are rotatably mounted to the underside of the receptacle bottom wall

60.
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unwi nd drive gear 78, ink ribbon rewind drive gear 80,

first and second interneshed gears 82, 84, and a
w@b@semmol | er drive gear 86. The first and seRONUS2004/025620

i nternmeshed gears 82, 84 transmt power froma pinion

88 to the platen roller drive gear 86 engaging the

pi votal drive gear assenbly 72. The gears 76, 78, 80,

82, 84, 86 formng part of the stationary drive gear

assenbly are rotatably nounted to the underside of the

I ept cl e .bo [l 60.[0033] The . pio IS, .

(oh§f ot iR Tt SRR Tl e Aoy 5 et P gdRe biridge
cartridge rece tacl e 18, and rotatably drives the

receptpele lﬁmnérrﬁfééigbfdirg@aﬁhesfgst mirsmggicd Be 7S e gader @ includes a
notor shaft 90 that extends through the receptacle

mobtshafrPOveiak exindaithdougih thepredptae! B tfonx edll 60 wikietheptioon 88
shaft 90. The printer circuitry energizes the notor 70

fixdPro'tRS Aot lsHafElon. V&etﬂ?‘ﬁtéf‘éh@ﬁﬁ@féﬁ&tglz%g theA8tok MY So tdiRably drive
pi nion 88. [0039] The first interneshed gear 82

the%‘q&g‘g%!ﬁ?tn%"g?“ﬁﬁ%ﬁ %@52@ g%at ably drives the adjacent

secon The second |nterneshed

, dn.turn, and .r of at ahl rive
(063FE! eritegtiRahibimepl SRS ateina i e 5 sy WEP Lty ps the
gear 86 also includes a platen roller drive shaft 62
adja¢enbsecomdméarmestteid @aar 8. dbaxecaindvnterngeshed paatddninrtoit, epgages
drive gear axis of rotation. The platen roller drive
andfoadtabl drieestibdpliateh ko beighive peadBH. Thepladdd roler divd gear 86 also
cartridge receptacle to rotatably drive the platen

inc u(aleé Fﬁla?egx B9niP62 %’&Q@ thef®d '\N@uclﬁs c&%ﬁ%tﬁrﬁfé platen roller

r1ve gear I's spaced fromt
nternesh

arig B FER AP IR, TR Blardldol 8 0L Sufitp, %dsﬁ%fgﬁéﬂ ¢ Bottom

throua@ a bottomwall 60 of the cartndége rece tac e
wall 80 of e qagidge ieeentaciel}§ (rorodaiaily doye the plygiroler 24 engaging the

label media 14.

j

{0040] The label media drive gear 76 is spaced from the intermeshed and other drive
gears 78, 80, 82, 84, 86, and supports a label media drive shaft 92 extending through a
bottom wall 60 of the cartridge receptacle 18. The label media drive shaft 92 is coaxial
with the axis of rotation of the label media drive gear 76, and engages a radially inner
surface 94 of the label media drive roller 46 in the cartridge housing 28 to rotatably drive
the label media drive roller 46.

[0041]  The ink ribbon unwind drive gear 78 is spaced from the intermeshed and other
~ drive gears 76, 80, 82, 84, 86 and supports an ink ribbon unwind drive shaft 96 extending
through the bottom wall 60 of the cartridge receptacle 18. The ink ribbon unwind drive
shaft 96 is coaxial with the axis of rotation of the ink ribbon unwind drive gear 78, and

11



with the axis of rotation of the |abel nedia drive
gear 76, and engages a radially inner surface 94 of
wo b@sloatyed nedia drive roller 46 in the cartriBgEUS2004/025620
housing 28 to rotatably drive the |abel nmedia drive
roller 46. [0041] The ink ribbon unwi nd drive gear 78
is spaced fromthe interneshed and other drive gears
76, 80, 82, 84, 86 and supports an ink ribbon unw nd
drive shaft 96 extending through the bottomwall 60 of
enddd8s & BddidliydaRersREREY FEbLthd Sk ThRnisUfplyisPRAMSUR W Wirtridge

drive shaft 96 is coaxial with the axis of rotation o
L . . r -8 q
ol A1 AP T ARl ARyt IR Rypon 16 o

spool,. 48 in the tridge housing 28 to rotatably
thedﬁ?&‘bb?fh%iﬂphkspr‘)f’g‘g%ﬁl %ﬂ%ﬁw fesddgiectad and wi nd i nk
ri bbon 16 onto the ink ribbon supply spool 48 in a
[0G48Y er skherigls diblipn eastind drive gem 3D iT$mcedhftomi thd drlenmmahatchnd other
drive gear 80 is spaced fromthe internmeshed and ot her

drivk peses FeaBSST B4, I8,and 2upSivtts MBGnk AFELSHRARRT &iSvAdhabinkoo
ri bbon rewind drive shaft 100 extendi ng through the

exteﬁai%gm@ﬂ th@@o@(gmtvxlfa‘q]h@(%ft{l% &ﬁﬁg%qs&pgleiﬁggﬁrh% grh@déb%

ri bbon rew nd drive shart 'S "coax e axi's
I, Of at,i f. the.i.nk . rjibbon rew nd drjve gear 80, . .
o SEHELRA s bfRgnyiod o ans ol Fotan Sisbe o oprivind drive
ri bbon take up spool 40 in the cartridge housing 28 to
ey §P atndisingagssiavadiahy inngk syrfasp dA2 ohibe itprikhnoiakerap sprel 40 in the
wi nd ink ribbon onto the ink ribbon take up spool 40
carfrilge heuding ¥& tairotaaldy diive tte ink ribp QDB uf BgoPid¥@hdlwind ink
drive gear assenbly 72 is pivotally nounted on a pivot

riblsdiafe onfS (bR RBbHE take A 6589& ANA R SfofParired dBrection.

receptacl e bottom wal l relative to the stationary
ol e 98 ARTRTR T 8B ot 8 2 7
ext%%@’?g %{%tt e én&e%i et> gP tlh)e/: rt[,ro%ggglse bto{tgrrlllsvivgli 86] re' igfresio %I?e(ssftationary
drive gear assembly 68. The pivot shaft 75 rotatably supports a pivoting gear 104 and a
gear plate 114. The gear plate 114 rotatably mounts transition gears 106, 108, 110, 112
that selectively engage the drive gears 76, 78, 80 forming part of the stationary drive gear
assembly 68. “The pivoting gear 104 is rotatably driven by the platen roller drivé gear 86
which pivots the gear plate 114 about a pivot point 116 that is coaxial with the axis of
rotation of the pivoting gear 104.
[0044] The gear plate 114 pivots about the pivot point 116 between a forward feed
position (shown in Fig. 8) and a reverse feed position (shown in Fig. 12) to selectively
engage one of the transition gears 106, 108, 110, 112 with at least one of the label media

drive gear 76, ink ribbon unwind drive gear 78, and ink ribbon rewind drive gear 80.
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that selectively engage the drive gears 76, 78, 80
formng part of the stationary drive gear assenbly 68.
wab@spissat i ng gear 104 is rotatably driven by P&EUS2004/025620

platen roller drive gear 86 which pivots the gear

pl ate 4 about a pivot point 6 that is coaxial with the
axis of rotation of the pivoting gear 104. [0044] The
gear plate 4 pivots about the pivot point 6 between a
forward feed position (shown in Fig. 8) and a reverse

1 [ i.q. t i-vel 2 e
AUSEEh BBl R RIS 118 abba g oy T BTy BRARADe
| east_ one. of. the | abel di rive gear 76, ink ribbon
rotghied %tﬁa PIYoHENg 82t 133 1s Bff “ieaktﬂF ﬁsﬁdﬁﬂ? &l AR RV PLRDOYEHY pivot
80. Al t hough pivoting the gear plate 4 about a pivot
poisbimieleptigely gagisgl thenratsitionegearsi 19601 08, di At il@rwidh othegears, such
pivoting gear 104 is preferred, the gear plate 4 can
as thie\lstiel atedisf drivkyzemi U inkpdbbvi Unevis@liges josel7y, ieRgdden tdvnd
transition gears 106, 108, 10, 2 with other gears,

dris! g&rgé, ient abe M?éébﬁ% gﬁéﬁfggo & el BAKLHL AR qggmé'%g, from

unw nd drive gear 78, ew nd drive gea

and t first .and,second j.nternmeshe rs .82, 84, .
nepneitnaish EpiRn SRS MR Eh SRl Hehivlinn edfs i proforred
Mor eover, although a plurality of transition gears is_.
forghriggng the anks whbomyip dhefigryae apd kéverssifess directipes, Poinglg @ensition
and reverse feed directions, a single transition gear
geay@an be ppvadedde angage drgal eibbbre unwindrgebbimrthe raverye fepelgrosition
in the reverse feed position and the ink ribbon rew nd

and@@finkt Abbdireh@id\edaslin B8 forPAfd fee@Poditibh GJ%OQF(%EMn@qrona the

fromthe scope of the invention. [0045] In the forwar

i ti-on, the gear plate 114 pivots to engage the
SCO&?‘?’?%&ﬁﬁ{gﬁlgggi on gear 106 with the ink ribbon rew nd

o B R o P B T e
drive gear 78 and | abel
transition gear 106 with the ink ribbon rewind drive gear 80 and to disengage the second
and third transition gears 108, 112 from the ink ribbon unwind drive gear 78 and label
media drive gear 76, respectively. The pivoting gear 104 rotatably drives the first
transitior_l gear 106 in the forward feed direction to drive ink ribbon 16 and label media 14
in the forward feed direction. The rotatably driven ink ribbon rewind drive gear 80
transmits a torque to the ink ribbon take up spool 40 to wind the ink ribbon 16 thereon.
[0046]  The 'ink ribbon unwind drive gear 78 is not engaged by one of the transition
gears 106, 108, 110, 112 in the forward feed direction to allow the ink ribbon supply
spool 48 to rotate relatively freely as ink ribbon 16 is pulled off of the ink ribbon supply
spool 48. Preferably, tension is maintained in the ink ribbon by a drag, or torque level,

induced by the cartridge 12 on the rotation of the ink ribbon supply spool 48 to prevent
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medi a drive gear 76, respectively. The pivoting gear
104 rotatably drives the first transition gear 106 in
wo b@shosowar d feed direction to drive ink ri bborC/6SENH025620

| abel nmedia 14 in the forward feed direction. The
rotatably driven ink ribbon rewind drive gear 80
transmts a torque to the ink ribbon take up spool 40

to wind the ink ribbon thereon. [0046] The ink ribbon
unwi nd drive gear 78 is not engaged by one of the

janls! ¥R t&rh@@tt%ﬁﬁﬁecﬂ-@ihe +H28ibbbl sugpll Bnd BRe 1P rsﬁ‘@d’lg 4§ eﬁ)qglre in

direction to al owthe i nk ribbon” supply spool

oppoors*tg1 tg%ere{tﬁog%taﬁll\éﬁbg b ueele¥ 6%f§relurﬁg%1{all bsﬁgl? thé %Maﬁg feed
tension_is nalntalned |n the ink ribbon by g% g
directfoguibeiiel Bbbon ipnlyegol/ & Ratesdrely ‘Eﬂ’&’é‘vi? B iflh EBbon take up

rotation of the ink ribbon supply spool 48 to
spqolt 40 evitijcansntaifivez the tepsentin drsimk rtbbdn 6. t he i nk ri bbon
supply and take up spools 48, 40 are in opposite

[00d17} eCtinQRSrevaiRe fdddokitiot Ube keielige A1 LpivORGY @hgagsWitdsecond
that, in the forward feed direction, the ink ribbon

t
tfaﬂ*‘@‘ﬁ{g%eawﬁgk”&%%%%%ﬁﬁa@% GBIV Rt VO %%“p‘t"héé’@%%e'r?éﬁhgﬁ
the i 0
traide Sogh 117 ARG Ba1be e e dfike 6 ?Et S Bansife s a0
engpeins U Shicscapdemd At EonsHh ot 05 £ Doy fucpseppadand third

the |l abel nedia drive gear 76. The idler transition
traiggitdon debhts ongadi thy sirot HirediensEhopidotmglgdahnil 04l rdtatablyidriveathe
gears 108, 2 ensures the second and third transition

tra§@dSedad AIL 110 111P]0 SRMMiatlbRE! AR thd R8ethYAh 1 89nd BRI ribbon
104 rotatably drives the transition gears 108, 10, 2

to,simult drive the | abel media and i nk ri bbon
16 Pt Qe BER R otiof direction. [0043] The ink ribbon

rew nd_drive_gear 80 not engaged he fi
[0q4§]ans i Fhegpk é]é)g?n rewmd dnve gear SOg goejc engg/getd b?/ the {irsstt transition gear

106 in the reverse feed direction to allow the ink ribbon take up spool 40 to relatively
freely rotate as ink ribbon 16 is pulled off of the ink ribbon take up spool 40. Preferably,
tension is maintained in the ink ribbon 16 by the cartridge which induces a drag, or torque
level, on the rotation of the ink ribbon take up spool 40 to prevent jams. As in the forward
feed direction, the torque transmitted to the ink ribbon supply and take up spools 48, 40
are in opposite directions, and the torque levels are unequal. However, in the reverse feed
direction, the ink ribbon take up spool 40 rotates freely relative to the ink ribbon supply
spool 48 while maintaining the tension in the ink ribbon 16.

[0049] The gear plate 114 is rotatably fixed to the pivot shaft 75 extending from the

receptacle bottom wall 60 by a cradle 122. Posts 124 extending toward the gear plate 114
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106 in the reverse feed direction to allow the ink
ri bbon take up spool 40 to relatively freely rotate as
WO pdospion 16 is pulled off of the ink ri bbonPtEkS2009025620
spool 40. Preferably, tension is maintained in the ink
ri bbon by the cartridge which induces a drag, or
torque level, on the rotation of the ink ribbon take
up spool 40 to prevent jans. As in the forward feed
direction, the torque transnmitted to the ink ribbon

pastS #e %h er%{[lg.u}x% glcgﬁf l%gg)%lo%m@%ea 4 Erel BvOP Ot?dlésel% formed in

i rections, rquecievel’s are unequa
However he reverse f dlrec i nk ribb

the gedlfp 1§‘b6’oﬁ% gt Riplsd ﬁrrgléil\gﬁ Bdhsfindie 1?2 Hesapdyieh the
ri bbon supply spool 48 while maintaining the tension

pivotmg grer i Grktheicbbioreen.6The BEHI24 The bg sestirad| iathke Wplps126 using a
rotatably fixed to the pivot shaft 75 extending from

frictibe fit, aapfias hed thetikentowadenbibe Rargplae At GoidadRoshty
124 extending toward the gear plate 4past the outer

&mﬁglﬁgﬂﬁgnﬁ?ggﬁgg@;he pi voting gear 104 are received in

In the gear plate 4 to fix the gear

0ol Gl 15 PP e Jaly TSR D

secured in the holes 126 using a friction fi

extepgingsirom, thepigoinmkedar ket tq W@?l&&’@?ﬁwﬁ@n @E@tattﬂna%féh@mlxotmg
frominadvertently separating fromthe posts 124.

geaf 00b Tlhe Atubpir3iOregtchdB tovwaxd thet gpat pletedd & rang Esatoax il with the axis of
frictionally engages a stub 130 extending fromthe

tPoN Qfk o&tal b8 00 TRE Y g l3er-shapechi Rfos 132 that engage
o rgtat”%%nof ﬁﬁ& plvotlng@%g%r f04 TEe spﬁggl e

. the gﬁfe?gg&lﬁfg 5«9?1‘ t?g sRBA" Ogh&taﬁo l?éﬂv&tﬁlécéé@fi B@L’L to‘_’lfhohﬂnue o

eaxso Ion O

BB 20 e LR Tt s R LoD A

plvotlng gear 104 to continue to rotate once the gear
engpgaitabs I3headeplingfren the geanelaje b4 whichdigithe springTs rlagye to the
132 al so
gear plate 114, such that the gear plate 114 pivots about the pivot point 116 with the

spring 128 as the pivoting gear 104 rotates. Although frictionally engaging the spring 128
with the stub 130 is preferred, other means for pivoting the gear plate 114, or pivotal gear
assembly 72, can be used, such as a cam, actuator, and the like, without departing from
the scope of the invention.

[0051] Referring to. Figs. 1-12, in use, the cartridge 12 is inserted into the cartridge
receptacle 18 with the label media drive shaft 92 received in the label media drive roller
46, the ink ribbon unwind drive shaft 96 received in the ink ribbon supply spool 48, and
the ink ribbon rewind drive shaft 100 received in the ink ribbon take up spool 40 to
properly position the cartridge 12 in the cartridge receptacle 18 and thread the label media

15



engage tabs 134 extending fromthe gear plate 4 which
fix the spring 128 relative to the gear plate 14, such
WO b@t/018%84 gear plate 114 pivots about the pi voPCDOBIN4/025620
116 with the spring 128 as the pivoting gear 104
rotates. Although frictionally engaging the spring 128
wWth the stub 130 is preferred, other neans for
pivoting the gear plate 14, or pivotal gear assenbly
72, can be used, such as a cam actuator, and the
14 Iahéfﬁ’rk ﬂfﬂbtquFggg’?%ﬂréﬂ# Eﬁteyrgﬁgrtquefmﬁ ?ﬁﬂ?he%g 2§h’?he grint hteﬁd 22 is

I nventi on rring to

o B TR R A S TS0 EPPF L oon 1

| abel nedia drive roller 46, the ink ribbon unw nd
theghbietreceghaft 96 received in the ink ribbon supply spool
48, and the ink ribbon rewind drive shaft 100 received

[0050] t heOnaekhe chtraizetiakeldeRedipglicedBe peinfet 0P deydy to produce
position the cartridge in the cartridge receptacle and

prutlteﬁ eafd1st mleh%?iﬁ infBH 1aAAck1, e 1%b$199&n£3 B4 Yokt %01& 16 are fed

p aten roller 24 and print head 22. The print
arn

o B T B Tt e o

52] Once the cartridge 12 is | ocked in place
Lﬂ' 7(%@ Fotalg 1 & tirgghrpction ofrrgtatior vibishindg. 3a38pes, thwléfﬁn roller

printing on the | abels, the |abel nedia and ink ribbon
driveer geaf 84 tpadite ithe cpbhw'ma diredtioar R@Wtiamdf the phiterhedcr &Rvei gear 86
the forward feed direction by energizing the notor 70

in the cloek@ise dirBctibnf datisds 1B gs&sﬁm%ogbapfloér QL RtdHOm the b&hltér%lockwme
Fig. 8 causes the platen roller drive gear 86

dlréc‘?itoﬁtdﬁd th%l gg&k;if/ﬁt%el 19'115 c'ogﬁe 58&?’[7 &r&ftmé rl!lﬁtll'[ e ﬁrst

l'aten ear VVI Se

ST t@@%&}g&’% B uaﬁzbbﬁ%%ﬁ FA AT RSO B e
platceolulgtc%;seg ltoo];c):il;\(gvtl fn% tldvis rﬁ?sct: ttlrlzclrcl)sri]ticl)Jnn éetalr 1})2 fotgtlalglgc’/tdrives the ink ribbon
rewind drive gear 80, and thus the ink ribbon rewind drive shaft 100, to wind ink ribbon }
16 onto the ink ribbon take up spool 40.

[0053] As the ink ribbon take up spool 40 is rotatably driven to wind ink ribbon 16

_ thereon, the platen roller drive gear 86 rotatably drives the platen roller 24 to urge the
label media 14 and ink ribbon 16 past the print head 22. When a desired character is
input by an operator or other means, the printer circuitry of the printer 10 energizes pixels
on the print head 22 as the label media 14 and ink ribbon 16 advance past the print head
22. The head pixels are variously energized to imprint the character on the label media
14. This is described in greater detail in U.S. Patent No. 5,078,523 which has been

incorporated herein by reference.
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transition gear 106 engages the ink ribbon rew nd
drive gear 80, at which point the gear plate 4 ceases
W eoogiovsdti4 and the first transition gear 106 ropel/abiog4/025620

drives the ink ribbon rewind drive gear 80, and thus

the ink ribbon rewind drive shaft 100, to wind ink

ri bbon onto the ink ribbon take up spool 40. [0053] As
the ink ribbon take up spool 40 is rotatably driven to

wi nd ink ribbon 16 thereon, the platen roller drive

Bl 8%6%8%9‘5' P P g it Eongie iy e taber
a desired character is input by an
m&ﬁ%?é%ﬁ‘ inkioRdp iprihigrferward ocd dirgetegn teuad@@nw@e gheltfprremoval

printer energizes pixels on the print head 22 as the
bM thbuernmdh as byicwtiog thekabel bledia 146i1saghthe cettapasdchadian 26. Once
print head 22. The head pixels are variously energized

thé poritioR o e 1562 nfldRY BICIoRtaiAg R rinbdBhbeTRSHetoldd, tHdichaining
is described in greater detail in US. Patent No.

lab®l %%1;15124331)[\@]%% %bﬁ% le(ﬁ ﬁggcll H&ﬁ? Rﬂfgfs@tfge% cﬁx%rcgbl? to Oﬁ/os%tﬁ)n the next

reference S been pri

t.or 7. ntinues to drive t ; L
IS RE RSO SR e et 5B i labal resy G and ik ribbon
advance the | abel for renoval by the user, such as by
Logut t i ng the | abel nedia 14 using the cutter mechani sm
26. Once the portion of the | abel nedia 14 containing

{00354 pr iThicdabel atedia ldsandenforbishn tohee FIpEsNihe @ldt@beliler 24 and
media 14 and ink ribbon 16 is fed in the reverse feed

pridt hQRIII2GA thOreROSE Fe@RibARN dheRYAMS %%lnﬁcgl)f‘@(ﬁo Jobate i ina second

position for printing wthout vvastlng

At bBAo SRR By gt O e Pt
cogq{lgr:] capcggﬂée % 2 Itlggtlg:?tat;q?lv Qefgsef @;r;ggo],(ljelﬁrdggftg [ggqnf in the counter
clockwise direction causes the pivoting gear 104 to rotate in the clockwise direction and
pivot the gear plate 114 in the clockwise direction until the second and third transition
gears 108, 112 engage the ink ribbon unwind drive gear 78 and label media drive gear 76,
respectively, at which point the gear plate 114 ceases t.o pivot and the second and third
transition gears 108, 112 rotatably drive the ink ribbon unwind drive gear 78, and thus the
ink ribbon unwind drive shaft 96, and the label media drive gear 76, and thus the label
media drive roller 46, to wind ink ribbon 16 onto the ink ribbon supply spool 48.

[0056]  As the ink ribbon supply spool 48 is rotatably driven to wind ink ribbon 16
thereon and the label media drive shaft 92 is rotatably driven to pull the label media 14
back into the cartridge 12, the platen roller drive gear 86 rotatably drives the platen roller

24 to urge the label media 14 and ink ribbon 16 past the print head 22 in the reverse feed
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direction of rotation which in Fig. 12 causes the

platen roller drive gear 86 to rotate in a counter
waeb@skwisge direction. Rotation of the platen rpCT/@82004/025620

drive gear 86 in the counter clockw se direction

causes the pivoting gear 104 to rotate in the

cl ockwi se direction and pivot the gear plate 4 in the

cl ockwi se direction until the second and third

transition gears 108, 2 engage the ink ribbon unw nd
e TE DLyel orEle phf e T A Ry ¥ AR Bpenelkized t syl printng

t fvot .and the second.and third transition gears
OHi@%gbﬂdeE% SﬁﬂﬁqﬂﬁﬁV@@QﬁgppﬁQngibbon unwi nd grive

ear 78, and thus the ink ribbon unwi nd drive shaft
[0®F] anWhilsdhdrabeg baga dhewnpid desgabed Wikt it dreshuisconsidered the
| abel nmedia drive roller 46, to wind ink ribbon 16
pradetral ¢rhieodimkntrdfbbomveaitippl it vi ®elob4Bus {00566)] skAkedtih ehel afikthat
ri bbon supply spool 48 is rotatably driven to wind ink

vaz!i&&%ﬁn%& ahl S RPLa80k dRSel ARG i aBll Fiatbut H%aﬁ4 %%rg the scope

is rotatably driven to pull the label nedia 1

Nt ' 12 he bl [ dri 86
ot W Byandy SRS sl PSR Tor 24 (o wroe the

| abel nedia 14 and ink ribbon 6 past the print head 22
in the reverse feeddirection. The pixels on the print
head 22, however, remain deenergized to avoid printing
on the label as it is being repositioned for printing.
[0057] Wil e there has been shown and descri bed what
is at present considered the preferred enbodi nent of
the invention, it will be obvious to those skilled in
the art that various changes and nodifications can be
made therein without departing fromthe scope of the

i nvention defined by the appended cl ai ns. CLAI M5 W
claim . A printer having a dual direction drive
mechani sm for driving an ink
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ribbon in a forward feed direction and a reverse feed
direction, said drive nechani sm being nounted in a
w@erisesv+body and conprising: a ribbon rew nd BEBIUS2004/025620
rotatably nmounted in the body for rotatably driving an
ink ribbon take up spool to wind the ink ribbon
thereon when the ink ribbon is driven in the forward
feed direction; a ribbon unwi nd gear rotatably
nount edi n the body and spaced fromsaid ribbon rew nd
gear for rotatably driving an ink ribbon supply spoo
to wnd the ink ribbon therediLAIM® the ink ribbon is
driven in the reverse feed direction; a rotatably
driweainif i ve gear rotatably nounted in the body and
spaced fromsaid ribbon unw nd gear and said ribbon

rewi nd gear, ,sai ri.ve gear,.being, sel ectively .. .

r ot at ab?'y drfy gﬁgef ﬁav&ng F‘g&% dé‘ief;té%?%vr? IB?C%PW%fPBﬁ“‘QH%I an ink
a second direction of rotation; and a drive gear

asidkhen|iy agorysrdfac] dipitivnaadapeanie foesthidiregtion.iseiddyive mechanism
pi vot abl e between a first feed position and a second

f deihgmmsuitedin a mddter whdiy\aad gemprigiggenbl y i ncl udi ng a

pi voting gear and at |east one transition gear, said

pi voting geay ﬁmﬁfnqgwfnﬁtg%mg&aﬂfygﬂgﬁéfl it B8 aP eshro@BBly driving

engagi ng said drive gear and sal east one

transj tion ar, wherein on.rqtation of said driy o
Bk bG8 HEE b sbaf iR bt LiePesi wikh e i sifbon is arven
gear assenbly pivots fromsaid first feed position to
sdpdhesBewad feadediregbenit i on to ensaee said at | east one
transition gear with said ribbon rewi nd gear, and upon

rotationdri veilg@annivindgdatr@feslnehdinfeddh B bodly and spaced from said
rotation of said drive gear, sald drive gear assenbly

P18 T S RN0 G5 HPL D 30k ek oo
thereon when the ink ribbon is driven in the reverse feed direction;

a rotatably driven drive gear rotatably mounted in the body and spaced
from said ribbon unwind gear and said ribbon rewind gear, said drive gear being
selectively rotatably driven in a first direction of rotation and a second direction of
rotation; and

a drive gear assembly pivotally mounted in the body and being pivotable
between a first feed position and a second feed position, said drive gear assembly
including a pivoting gear and at least one transition gear, said pivoting gear being
rotatably mounted in the body and engaging said drive gear and said at least one
transition gear, wherein upon rotation of said drive gear in said first direction of rotation,

said drive gear assembly pivots from said first feed position to said second feed position

to engage said at least one transition gear with said ribbon rewind gear, and upon rotation

19



one transition gear fromsaid ribbon rewi nd gear and
engage at | east one of said at | east one transition
w@e@s/owgoh sai d ri bbon unwi nd gear. 2. The pri PCEUSAES4/025620

in claiml, includinga nedia drive gear rotatably

nmounted in the body, and in said reverse feed position

at |l east one of said at | east one transition gear

engages said nmedia drive gear to rotatably drive said
nmedi a drive gear for driving |abel nedia in a reverse

drfx%eééaxdih gﬁitée%d Brect B0 AlotbEof 85d HRvE LR rgagﬁ dﬁ\%t%[g :gesgembly

said | east one transition gear 1sr tata

o A RLBAEFERTRIEAR A 5 Pl PSR i

pi vot_plate to plvot said drive gear assenbly between
Of’é’éTﬂ&Slfle’P weat drome g1d pbken regnndigrer and engese alrleast ﬂ@@@lf said at least
position. 4. The printer as in claim3, in which a
onspransigof geardvithosasdiibbogearwipd géee. fri ctional |y engages a
stub extending fromsaid pivoting gear to pivot said
gear plate upon rotation of said pivoting gear. 5. The
printer as in claiml, in whicha cartri dge receptacl e

for gecei N ibboni

ok oo° QY RACHE bURE L BURANG Bt il 23 bkt
; ai.d ribban rew nd g ar, are rotatably nnunted to sa

n 5 0ot 1P SRid g vherea togd peREon A [rasPudal Soil wlgishone Caopition

whi ch said drive nechanismincludes a single drive
gertigpgdsoridroedia dbvy gar tuiotejatdpildvairidmedieairive ggagbndyiving -

said pivoting gear to drive the ink ribbon in the

lafed mpdiadn heeckred et dir@fioand t he reverse feed direction.
7. The printer as in claiml in which a structure

mai ntains tension in the ink ribbon when driving in
the forward feed direction and the reverse feed

dir getl he printer as in claim 1, in which said at least one transition gear is
rotatably mounted to a gear plate engageable with said pivoting gear, wherein rotation of
said pivoting gear pivots said pivot plate to pivot said drive gear assembly between said

forward feed position and said reverse feed position.

4. . The printer as in claim 3, in which a spring fixed to said gear plate.
frictionally engages a stub extending from said pivoting gear to pivot said gear plate upon

rotation of said pivoting gear.

5. The printer as in claim 1, in which a cartridge receptacle for receiving a
cartridge housing an'ink ribbon is mounted in said body, and said ribbon unwind gear and
said ribbon rewind gear are rotatably mounted to said cartridge receptacle.
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8. The printer as in claim7, in which said ribbon

supply and take up spools are disposed in a cartridge,
wan@s»as9ds structure is said cartridge i nduci ngPeET/UsBY4/025620

on at |least one of said ribbon supply spool and said

ri bbon take up spool to maintain tension in the ink

ri bbon. 9. The printer as in claim1, in which said

drive gear rotatably drives a platen roller.10. A

printer having a dual feed direction drive nmechani sm

for driving an ink ribbon in a forward feed direction

and a reverse feed direction said drive nmechani sm

be| t ed nter and conpri si-Ng: .
ot b onad P Gearr uuBhny el -RE e Rk finghies sl
rotatably mounted gears fixed in the prjnter bod
drige poinstor roiéably diagneiig Ay ga pngﬁgma(sé&i MO Y183t Vo fé‘fe the
body and including at | east one rotatably driven gear,
inkséibdn i thetfatwayéd fred adsendnl andlihe reyepe Yt aldestidiet ween a
forward feed position and a reverse feed position,
wherein in said forward feed position, at |east one of
~said at |east one rotatably driven gear engages at

le ast ong,o F)m’?t% 1B%Pa%qblk%¥tﬂgrpg Lgdkede ?ﬁa Qifns %&sﬁm in the ink

plurality ro at ab ears, r|ve

i bbon in the forward dlrectl and
ribben whk Ay B QL Eeaf gﬁr%% g dheevasy %e%f‘“?%&&
one rotatably driven gear engages another of said
rotatably nmounted gears of said plurality of rotatably
mounted gears to drive the ink ribbon in the reverse
feed. di r #at pAfiter as ihRGiAT, if ®hichsaidribbbakupplPand takehp epools
said plurallty of rotatably nounted gears in said

restflﬁ)taot% lYcaBh@hbe %ﬁ(? ﬁzﬁ@ ktudtRC i8S cArdd B RRMcIRY Bz BRAE least

abl'y noun

one of said ribbon supply spool and said ribbon take up spool to maintain tension in the

ink ribbon.

9. The printer as in claim 1, in which said drive gear rotatably drives a platen

roller.
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the body for rotatably driving an ink ribbon take up
spool for winding the ink ribbon thereon and drive the

wo ndospiddon in the forward feed direction, a rpP@bOR2004/025620

10

unwi nd gear rotatably nounted in the body and spaced
fromsaid ribbon rewind gear for rotatably driving an
i nk ribbon supply spool for winding the ink ribbon
thereon and drive the ink ribbon in the reverse feed
direction and a rotatably driven drive gear rotatably

nDunted e b and s d. from saj d rlbbon unmnnd )
gear and 'Sal g?”f"gﬂﬁﬁ‘ ‘Bﬂ&f g4 dirgojion & driying an ink

claim, in which said pivotal gear asserrbl y engages at
| eBibbominen fooward fesddireetiomandyereyerse fedd direttisdesaididrive mechanism
pivoting gear and at |east one transition gear, said

pi Beihp Apugedrin betinGr bédypdmiloympiRiset ed in the body and
engagi ng said drive gear and sald at | east one

Lo o, 8o A, LT o e g

gear in sald Irs e
ivots fromsaid first feed position to
?ﬁe‘g ﬁ 8’8‘&“&)@‘? ion to engage said at |east one
tranS|t|on gear with said ribbon rewi nd gear, and upon

rotation of spivdtaligéaressgerly pivowmty dixsemathe prhteebsdyoand including at
of rotation of said drive gear, said drive gear

askediiony r@thiblySiriveR Bedr 2dai Si96M@NELaE ﬁé%gmBBlSdeﬁﬂgo[%]V&tgbl% Yefveen a

first feed positionto dlsengage sald at one

B

gear with said ribbon unwi nd gear. 13. The printer as

P ritdpas} pRero a1t 1538 G5 Tatabl dHivsmize® dpeeges Bbicastanp of said rotatably
mounted in the body, and in said reverse feed position
atmpeted gemeodaidspliichlityt ofl retastblyomeunted peird, it® drigefe ribbon in the
engages said nmedia drive gear to rotatably drive said

MefdiRard fbaedifeBén, faRd 1rij§a'1d/ R8st aha goﬁﬁgﬁ At Jddstd %%Y §£1§ %t least one
feed direction. 14. The printer as in cl e|n1 f
WOFal?ab?I}ngve% geare gl%agé)sna%o%he? oF salci tatgcﬁy mounted gears of said plurality of

rotatably mounted gears to drive the ink ribbon in the reverse feed direction.

11. The printer as in claim 10, in which said plurality of rotatably mounted
gears in said stationary gear assembly includes a ribbon rewind gear rotatably mounted in
the body for rotatably driving an ink ribbon take up spool for winding the ink ribbon
thereon and drive the ink ribbon in the forward feed direction, a ribbon unwind gear
rotatably mounted in the body and spaced from said ribbon rewind gear for rotatably
driving an ink ribbon supply spool for winding the ink ribbon thereon and drive the ink
ribbon in the reverse feed direction, and a rotatably driven drive gear rotatably mounted

in the body and spaced from said ribbon unwind gear and said ribbon rewind gear.
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rotatably nmounted to a gear plate engageable with said
pi voti ng gear, wherein rotation of said gear pivots

waanod/odsove gear assenbly between sai d forwar dPEEES2004/025620

10

position and said reverse feed position.15. The

printer as in claim14, in which a spring fixed to

said gear plate frictionally engages a stub extendi ng
fromsaid pivoting gear to pivot said gear plate upon
rotation of said pivoting gear. 16. The printer as in
claim12, in which a cartridge receptacle for

receiving a cartridge housing an ink ribbon is nounted

in said body, and said ribbon unwi nd gear and said

ri bbon12ew ftie geiater as i clamaltiabl which uaitipivata geai adsembly engages at
cartridge receptacle. 17. The printer as in claim12,

i Ehamr%él}oﬁ@dbﬁl @'Nfe\ﬁegeﬁe GRARCRITE QﬁﬂvUﬁ'@ gér ahd 8 18as¥ bhe/Ransition

nmot or rotatabiy dfiving said drive gear engaglng
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18. The printer as in claim12 in which a structure

mand gaisl aleps 98¢ HANSIHON grer, vrierein BRRIHTOlMIOR of sqid idrye gear in said first
the forward feed direction and the reverse feed

didiregion@t rothfon, Ehse dpivie gtarassesbihy pivaisnfrdB said dirsttfeeiposition to said
sai d ribbon supply and take up spools are disposed in

ia ﬁ%%ﬁa rﬁj:e‘élgﬁ)alti%ﬂ% él?gag ?&1& WCleANt Bné &a&%éﬁ SAf Withdei@ nbbon rewind

ucl ng rag on a east one of sald Tibbon supply

spool .ribpo
© €A% i YhenaRELPRRY PN Egbim g BebaS of Ftiopefeid e
10, in which at |east one g ar of said pluralit
r geant sad Jriviogear esberpblyr i vets frametsid segend, fegd positien ald first feed
roller.

position to disengage said at least one transition gear from said ribbon rewind gear and

engage at least one of said at least one transition gear with said ribbon unwind gear.

13.  The printer as in claim 12, including a media drive gear rotatably mounted
in the body, and in said reverse feed position at least one of said at least one transition
gear engages said media drive gear to rotatably drive said media drive gear for driving

label media in a reverse feed direction.

14.  The printer as in claim 12, in which said at least one transition gear is
rotatably mounted to a gear plate engageable with said pivoting gear, wherein rotation of
said gear pivots said drive gear assembly between said forward feed position and said

reverse feed position.
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15.  The printer as in claim 14, in which a spring fixed to said gear plate
frictionally engages a stub extending from said pivoting gear to pivot said gear plate upon

rotation of said pivoting gear.

16.  The printer as in claim 12, in which a cartridge receptacle for receiving a
cartridge housing an ink ribbon is mounted in said body, and said ribbon unwind gear and

said ribbon rewind gear are rotatably mounted to said cartridge receptacle.

17.  The printer as in claim 12, in which said drive mechanism includes a
single drive motor for rotatably driving said drive gear engaging said pivoting gear to

drive the ink ribbon in the forward feed direction and the reverse feed direction.

18.  The printer as in claim 12 in which a structure maintains tension in the ink

ribbon when driving in the forward feed direction and the reverse feed direction.

19.  The priﬁter as in claim 18, in which said ribbon supply and take up spools
are disposed in a cartridge, and said structure is said cartridge inducing a drag on at least
one of said ribbon supply spool and said ribbon take up spool to maintain tension in the

ink ribbon.

20.  The printer as in claim 10, in which at least one gear of said plurality of
rotatably mounted gears rotatably drives a platen roller.
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