WO 2005/018944 PCT/US2004/025620 PRINTER WITH A PIVOTING
GEAR MECHANISM CROSS REFERENCES TO RELATED

WE Plekafsbl@NS [0001] Not Applicable STATEMENT REGARRING® /023620
FEDERALLY SPONSORED RESEARCH [0002] Not Applicable

TECHNICAL FIELD [0003] The present invention relates to a thermal

transfer p%ﬁﬁl’ﬁ%}fﬁ‘ifﬁ Apgf{i,wﬁ@ﬁt%rﬁ;t %r]l{?ég@?nﬂr@ﬁgual direction

drive mechanism riving Ink ribbo edia 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 eldtirdh R PRSI GI0 prilikiHndicia lofh fabél{Some of these
are restricted to hand held units and others that disclose tabletop units.

[Oooglr?nd%etl%la l%Iag{fi:nters, such as disclosed in U.S. Pat. No- 6,113,293,
d table O%Dpl‘ln ers, 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

MicyPRIGAGEIOT RHEGARONNY: FISTRRIVINIOGT ARSI rapnsapiaie
instructions to operate the microprocessor, a random access memory, a

keyboard with letter, number, and function keys for the entry of
(V003 phahiearR#fmation and instructions concerning the indicia to be
printed, and a i WO 2005/018944 PCT/US2004/025620 visual display
such as a light emitting diode (LED) or liquid crystal display (LCD) unit to
TECHNICAL FIELD

{0003} The present invention refates to a thermal transfer printer, and more
particularly to a printer having a dual direction drive mechanism for driving ink ribbon

and/or {abel 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 resiricted 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

alphanumerntc information and instructions conceming the indicia to be printed, and a
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assist the operator in using the printer. In a hand held printer, these
components may all be enclosed in a single housing. [0005] The label

Wedeasgosaprises a series of labels that are attached to a cagigl iRy S
carrier strip is fed through the printer and legends, alphanumeric
characters, and other indicia, are printed on the labels. The labels are

visdhen r h rier.and h(;:‘ .to.the objects needin .
S b el hvwi o
1ssiflaRbsaabinations o) i gL 51rips dhaf provide labels of
vaarying sitzes, coloésgén%n%%naﬁ%%%%%ﬁﬁidgarttﬁ’u%ﬁ tyﬁje of Iﬁnrﬁ Wé%a“

be RoMlays thenpaktiansfer printing technology. Thermal transfer printing
uses a heat generating print head to transfer a pigment, such as wax,

[00@&arborT hidakelandiia lkeytiom AsteEmpl:uansiar bbandeadabelmedia,

By using digital technology, characters are formed by energizing a

Thesegitente of pikelsoghtite printeh@adeaiel) NRNMGHS dhsavax opgther
pigment on the ink ribbon transferring the image to the label media.

othejood7iarm fmoiahchésmiabsiarigfen piktersHeh asaabgb printessiabel,
media and ink ribbon are simultaneously fed past the print head by a
attaqhiectdn the by derameeliog agerefationship betwesnibeyprinishgashand the
platen roller. The platen roller is rotatably driven by a drive mechanism
appHpaliatiaPais srrnRtpp Rl HaRsriB bo e inkel wprdnds sipplyat spodtis tabets
maintain tension in the ink ribbon. [0008] Preferably, the drive mechanism
of VUERSSEIHAS IR #ibBiicate label media past the print head in a forward

[OOGfQEd d}{ection when printing a label and in a reverse feed 2 direction to

inimizBWSYH RS hisdicatomsibemmian oo i tgrneley.

’I‘hergx%]a?lﬂfa%esger printing uses a heat generating print head to transfer a pigment, such as
wax, carbon black, or the like, from a thermal transfer ribbon to a label media. By using
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 rofler. 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] Preferably, the drive mechanism can feed the ink ribbon and label media past
the print head in a forward feed direction when printing a label and in a reverse feed
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direction drive mechanisms are typically very complicated and expensive
ar!d/or require multiple drive motors which take up a lot of space in the
prlntgr housing. As a result, hand held printers cannot feed the label
medl_a_ and/or ink ribbon in more than one direction or are rather large
requiring more than one hand to carry. Therefore, a need exists for a hand
held printer having a simple dual feed direction drive mechanism that is
directiNUE GO AIfOEtive, idpintiefesably egdiies drifynobefdrivestrpdyal feed
SUMMARY OF THE INVENTION [0009] One aspect of the present
directilmvanioncpravidesate prtetihevinganisalediredispcarive PSRRI for
d_rlvm_g an ink ribbon in a forward feed direction and a reverse feed
multiptit@stionotaaididehelmephdetisfrieiny o i pirte? BSHY bt
comprising: a ribbon rewind gear rotatably mounted in the(;:)od for
held protatabiyrdtifiedtaniahi! risHirredies th ShuB 1 AFFHHEIMK ‘Fﬁ%%{‘m or are

on
thereon when the ink ribbon is driven in the forward f irection;
rather fijspors g MosRBERGTA BN F’HSWeal]ﬁ%éebBaflegr%i%[%éfgjllo‘?d fleid

rom said

ribbon rewind gear for rotatably. driving an ink ribbon s '

. P N - * s nd

ity HEITHEAAER TR TR TR e re e o
direction; a rotatab%ﬁdriven drive gear rotatably mounted in the body and

preferaply g HSHPERIANIEHSR TR

_ _ n unwind gear and said ribbon rewind gear, said
drive gear beln_g se_lectlvely rotatably driven in a first direction of rotation
and a second direction of rotation; a drive gear assembly pivotally

mounted in the bodaRd BRNGHLFEBIY Betedh 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

ono oSS P, R AR B 4G shngasa dre v
>altl « SLOI , pivot gear including a stub
me-ch%glasg%zy\g;gi%gag‘lgn%\{(otri%%ﬁril?éiﬁerA}g el Hpan;satalionefesaitkad direction,
said drive mechanism being mounted in a printer body and comprising: a ribbon rewind gear
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; a ribbon unwind
gear rotatably mounted in the body and spaced from said 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; 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; 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

about a pivot gear axis and engaging said drive gear and said at least one transition gear, said

pivot gear mcluding a stub coaxial with said pivot gear axis, wherein upon rotation of said



drive gear in said first direction of rotation, said drive gear assembly pivots
abo.u.t said pivot gear axis from said first feed position to said second feed
pos!tlon to engage said at least one transition gear with said ribbon
rewind gear, an_d upon rotation of said drive gear in said second direction
arive ST ATR! SR eAlo PRI depuasham i A Ehaupsald
Ivot gear axis from said second feed position to said first feed position to
gear a}%'ssgr&%as% SRifral 19251978 HANSHAR GeRpiIBrsaichthkonitewindtgaar
and engage at least one of said at least one transition gear with said
ransitfIR0RR WAIOGh 9RBEA0 RISRENG i cionallyriengagiitaincauterin said
cwcumfe_rence of said stub to pivot said gear drive assembly upon rotation
secon@EFAILRIVPHNGIBLT:-[0Q10} Anakeinategspectohtherpreseheihseftion
pr_O\_/ldeS a printer having a dual feed direction drive mechanism for
pivot ¥iYingsarvinkatiblominfe dmwiich feedidifet fior apdtieréydissaztgespid at
direction, said drive mechanism being mounted in a printer body and
least @empIising gearstatiovadyibearrayduhsply PRI & giﬁ%ﬂ? Spestatas
mounted gears fixed in the printer body; a pivotal gear assemb\l/% Epivo ally

one trixetoimgtie with seid By PG BN A SRR HE TR BRE IR T Gear

_ rotatable about a gear axis, said pivotal gegr assembly bei ivotabi
c:romafm;cgaﬁgéaﬁuéwwé‘tw@éﬁe&fféﬂw&%@a&/ 6‘88&#6’?%%%05 %%% #§§“f{eged
position, said at least one rotatably driven gear rotatable about said gear

gear- axis inclu_c_iing a stub coaxial with said gear axis, wherein in said forward
feed position, at least one of said at least one rotatably driven gear
engages at least one of said rotatably mounted gears of said plurality of

[001 (ﬁat%%'xlt%%%&%@f§e iRediventhadiahen iaehepiansaic feed disbbtion,

d in said reverse feed position, at least one of said at least one
directRiaiabhndinansgerr engages iakofiten if saidwroldtad Winsesionead & Erssef
said plurality of rotatably mounted gears to drive the ink ribbon in the

feed mgﬁse, ferdidirestiomnishiereire setinstdia P orFo PRGN BURTET gars in
said stationary
stationary gear assembly including a plurality of rotatably mounted gears fixed in the printer

body; a pivotal gear assembly pivotally fixed in the printer body and including at least one
rotatably driven gear rotatable about a gear axis, said pivotal gear assembly being pivotabie
about said gear axis between a forward feed position and a reverse feed position, said at least
one rotatably driven gear rotatable about said gear axis including a stub coaxial with said gear
axis, wherein in said forward feed position, at Jeast one of said at least one rotatably driven
gear engages at least one of said rotatably mounted gears of said plurality of rotatably
mounted gears, to drive the ribbon in the forward feed direction, and in said reverse feed
position, at least one of said at least one rotatably driven gear engages another of said
rotatably mounted gears of said plurality of rotatably mounted gears to drive the ink ribbon in
the reverse feed direction, wherein 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 thercon and drive the ink
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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 3a ribbon in the forward feed direction, a
ribbon unwind gear rotatably mounted in the body and spaced from said
.., ribbon.rewi r far. rot nk.ti : nd
s T, O R e S
space(gﬁ%tgam AN frolaiably fivamiy e-gaar Aptataimyonaypieddsotiierbody
and spaced from said ribbon unwind gear and said ribbon rewind gear;
windiNlSigprRg frittienalydnhtagingranibbtelicitcurvieseficd diresaid. sndnto
pivot said gear drive assembly upon rotation of said pivoting gear. 3b
rotataf00dr1 <@ davermoditarebly sheheiqsEsda bivanionasee Vigsssaibriker tgtind
can feed the ink ribbon in both.a forward feed direction and a reverse = .
gear afisesidiFBBAB FE VRIS R A ARG AP LRSI B BT RRAY 18 BF ALY WITA R GFVES ©
_ echanism having a pivotal drive gear assembly hayi forward feed
said Sn%§ﬂi8‘ﬁ°§ﬁﬂgagF3{/%rf§g ?Sesggll%ggé’ll |%%1f(%v lglﬁﬁnsﬁﬁ¥8%§f\§$\%§%gl 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] An alternate embodiment of the
present invention provides 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 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 a

3k



WO 2005/018944 PCT/US2004/025620 illustration a preferred
embodiment of the invention. Such embodiment does not necessarily
represent the full scope of the invention, however, and reference is made
therefore to the claims herein for interpreting the scope of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS [0014] Fig. 1 is a perspective
view of a hand held label printer which employs the present invention;
[001 {0015 gmbigimprispRctineaicn aftiheppsinter obfrigerltwitbathie «datiricge
and top portion, keyboard, and display removed; [0016] Fig. 3 is a top
ribboiparbphctivewisiveof thecrrtridde of fig. fdgd [0OLHpEiGhl4 is scbetdivhed by
perspective view of the cartridge of Fig. 1; [0018] Fig. S is a bottom view
providifighrepoattridife ofiffig meahithisthditoipg botiora] drick greripirenplyarving a
removed; [0019] Fig. 6 is a top view of the cartridge of Fig. . received in
forwagedeed mAtipen Fadaptaers (TRARPEGGP YisIesT the e drthaue vehrevean[8520]
~ Fig. 7 is a perspective view of the cartridge receptacle of the printer of Fig.
drive ﬁﬂ{@@%ﬁﬁb&girlg%*%e&&éﬁlﬂé&fwtﬁm‘%%%%%ﬂefmmﬁﬂﬁéhséﬁﬁaﬁefeed

_.receptacle of Fig. 6'!)0 22] Fig..9 is.a bottom perspectiye view of the
positipR, AL P EEAER ogﬂf% T B SERPEIR T R TR S ve view of
e pjvotal gear assembl ig. 9 with the gear plate remov d'.LOOZ ]1
o012 R S e A RS TR R e

feed &%&Qt;%%ed%%%%c@igx%ﬂ\{%ﬂg BR2h E?ng Qf‘ﬁ%% 1@%1’. This objective is

accomplished by providing the pivotal gear assembly that is driven by a single motor.
[0013]  The foregoing and other 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



5 WO 21105/018944 PCT/US2004/025620 [0025] Fig. 12 is a bottom
view of the cartridge receptacle of Fig. 7 with the pivotal drive gear

was @iy the reverse feed position. DETAILED DESCRIRT@N&vz2s620
THE PREFERRED EMBODIMENTS [0026] Referring particularly to Figs.
1-7, a hand held thermal printer 10 employing a preferred embodiment of
the present invention includes a molded plastic housing 2 that supports a

Hustealasha PR Bttt Nea R pRYFB PRIHEREY X5 the
_keyboard 4. An opening 8 formed in the housing 2 abqve the.display 6
e R R B T e S P DA MR 16

there Oqg E%afhtrlg leil%élsegrrg%gtrtei%iﬂ}g Il'{g Ighiﬁ:ﬁhsecao enlgg E8VI Q‘.&? a.cartridg.e )
receptacle g'housed in 1trhe%rln{ r housi goi and the fabel media 14 and

ink ribbon 16 from the cartridge 12 are threaded through a printer

mechanism a aly. 2 W %ﬁl a platen roller 24
for printing inz?ggétg%sggée S o@%r%!péla 0 ‘eﬁgl[gqumedia 14. The

(001 fFrintelifabets: pasp ttitougiea oCattendhethabisd prid@nviicth cutsltlye tabel
media 14 to separate the printed labels from unprinted labels [0027] The

presdaigaiengdia 14 is known in the art, and generally comprises a carrier web
which supports a series of adhesive labels. The size, width, color, and

[001}pe dfiguels menesetivariesrdebndinapbiithd pakitylsrpiitge aod top
_application. The label media 14 is dispensed from the cartridge 12, and

portipnakey et wdlisplutragyeds consumed by the printer 10. [0028]

o014 eferring ta I;ilgs. 3-6, the cartridge 12 includes a cartridge housing 28

(00t pbving 5 1HATHN BESRFE S BlttoR Rans5 $$HeF By & periphery wall 34

{0()1;]he plgirép Q «Y g\(l)?'!(l)r%‘k)erspective 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. I received in the cartridge
receptacie 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 detatled bottom perspective view of the cariridge receptacle of Fig,
6;

10022} Fig. 9 is a bottom perspective view of the pivotal gear assembly of Fig. 8;
[0023] Fig. 10 1s 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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defines a media and ink ribbon container for housing the label media and
ink ribbon on 6 WO 2005/018944 PCP/US2004/025620 spools. The label
wediaskdsand ink ribbon 16 from the cartridge housing 28 passest@fydbea2o
cartridge housing 28 and through an exit slot 29 and into a printing area
38 external to the cartridge housing 28 for engagement with the platen
roller 24 and print head 22. The used ink ribbon 16 reenters the cartridge
housing 28, and is wound onto an ink ribbon take up spool 40 rotatably
mounted in the cartridge housing 28. [0029] The label media 14 is (loused
in0fig carfridgie! houbinigR.8dw thigtormtat g nellcpoidtalilfimountediepaotal
yoke 42. The yoke 42 is pivotally mounted between the top and bottom
frase80, Bewbthandhetridgeibusipigig8rand is pivotally biased by a spring
44 toward a label media drive roller 46 rotatably mounted between the top
and bottom walls 30, 32 of the cartridge housing 28. Advantageously, the

spring 44rhiasesiinssatliabialent oietisvhagaipRiiheaRel mregin-ive

roller 46 to maintain the label media drive roller 46 in contact with the roll

BPrel mtdlfrng Brirniaiirdiarol the Pondhekbbrmedprinter ddcraplsring

during pse, [0030] Anp jnk ribbon supply spool 48 rotatably supported
S VB A S L A B B e b RGBS et o R

APhER B I o] fsteon Tos kb e e,
el i g es R eiern bR e 22
T R
dh&ink £18HoY akad4P SPAALAQ BURRRELE the printer housing 2, and the label
media 14 and ink ribbon 16 from the cariridge 12 are threaded through a printer
mechanism assembly 20 including a print head 22 and a platen roller 24 for printing
tndicia 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 att, and generally comprises a catrier web
which supports a series of adhesive labels. The size, width, color, and type of web
material varies depending upon the particular 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
&



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
WoingHeesaugrag, or torque level, on 7 WO 2005/018944 | risa004/025620
PCT/US2004/025620 the rotating ink ribbon supply and take up spools
48, 40 in order to maintain tension in the ink ribbon 16. The drag can be
adjusted to a desired level using methods known in the art, such as
washers, springs, and the like, without departing from the scope of the
invention. [0031] Referring back to Figs. 1-3, the cartridge 12 is received
dpothe TartidgencepeptasleidSioused inibepinteRoNsiRg 22 he.psinter
housing 2 is, preferably, formed from at least two portions 50, 52, and
thousegiprintesiogripemtmtenghich astthe cadridgeo repepiagledSighetemal o
keyboard 4, display 6, the cutter mechanism 26, a printed circuit board 54
thearg piedersaigtiu)r anghgbodikeviflicppening @ farmed priihechO05iMe
top portion 50 provides access to the cartridge receptacle 18 for insertion
usednekaaieade s thecashirdtd jevrtanpiasid K8yvaustonse fointadbimthe
housing 2 adjacent the cutter mechanism 26 provides an exit for label
‘Fegpseor Al syt h s dedarrsag hapdoeiter mechanism 26.

] Referring.to Figs. 6 -12, the cartridge receptacle 18 has a periphery
L i

8 geRerany anipd Thetsrb inthnrrrindee drrrine Jemshe fyrmal zml
tom.wall 60 ,th { tridge 12 therein. The cartrid
B e s e R i ey

b%gomhi;%ﬁx?gapt ecﬁ Irp gg Qo%%%?%&z att;g la%%&&l&%l%%@&%e&ggqﬁ éM

receptacle 18. [0033] The printer mec ANISN ASSem y
tWa‘P&aP!%mHE&Qﬁﬁ‘?e%&[%‘? 46 rotatably mounted between the top and bottom walls

30, 32 of the cartridge housing 28. Advantageously, the spring 44 biases the roll of label
media 14 against the label media drive roller 46 to maintain the label media drive roller
46 in contact with the roll of label media 14 as the diameter of the roll of label media 14
decreases during use.

{00301 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 spool 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
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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
GRAARIsEs Ar symbols on the label a WO 2005/018944 PCTIUS2004/025620
PCT/US20041025620 media 14. This is described in greater detail in
U.S. Patent No. 5,078,523 which is incorporated herein by reference.
[0034] The label media 14 and ink ribbon 16 passing through the printing
area 3S are advanced past the print head 22 by the platen roller 24 which
maintains the ink ribbon 16 and label media 14 in close cooperation with
therphifitabdo RRoTheplated rdiferpisisiduticn wrea platantollengrivén
shaft 62 which is rotatably mounted in the cartridge receptacle 18 by a
%Bl%éf’é%’“ﬁﬁeﬂﬁrﬁf%%‘ y4% fiéJ BRASHANY deoitmtdey sbisineenstinds [spatemin the
roIIer in th? cartridge rece élﬁ?lS to provide space between the print
Gad D2 A TSRO % DR SRl RABTEEY it so0e b ik
rlbbon 16 therebetween. [0035] The platen roller 24, label media drive
ro‘ﬂser 3% ink ribbon supply spool 48, and ink ribbon take up spool 40 are
ata rive dual f irectjon dr e mecha lS includin
@Qg}) drlt\}l/ge%g WK%H rl\?e n%?) or dgan ro%a?aﬁve 1{ehca #%

48 in a forward.f d dlre on and reve
%%e@c%nl% %nge m nte %oumt%?. en I’% IerLf ZP%S LS, gt aegfiraL formcd

dlrectlon In the orwar irec

Rpull %t'ﬁb@b@&%@% ﬁ”&@ﬁoﬂ?&%&@r%ﬂ% %ﬁt?%&é@%t&@a@ﬁgd e

the ink ribbon take up spool 40 is rotatably driven to maintain tension |n

ibesibhonsdetwran dha plaisp sptend4ard inktinbon i@@.{)l‘i‘lﬁ&p&@uﬂoard

The label media drive roller 46 and ink ribbon supply spool 48 are not

sataialaly iiversiandisl agdaduced T tredapel media trive relighd&apdrion

ink ribbon supply spool 48 maintains tension in the label media 14 and ink
Fibbawidés asctheywahe cartridge receptacle 18 for insertion of the cartridge 12 into the

cartridge receptacle 18. A slot 56 formed in the housing 2 adjacent the cutter mechanism
26 provides an exit for label 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 thercin. The cartridge receptacle periphery wall 58
surrounds the printer mechanism assembly 20 which is fixed in the printer housing 2
relative to the cartridge receptacle 18.

[0033]  The printer mechanism assembly 20 includes the pivotable 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



pulled by the platen roller 24. [0036] In the reverse feed direction, the
platen roller 24 drives the label media 14 and ink ribbon 16 back into the
rri 2. The label media drive roller 46 is rotatably 9 ms

b, Po US2004/025650 ctvom to mamtain enogy hHesE
media 14 between the platen roller 24 and label media drive roller 46.
The ink ribbon supply spool 48 is rotatably driven to wind the ink ribbon
16 thereon and maintain tension in the ink ribbon 16 between the platen
roller 24 and ink ribbon supply spool 48. The ink ribbon take up spool 40
etat fotdtabiyleniubed lamtdragirducddom grathle ribBoh 1ake tishsisool
40 maintains tension in the ink ribbon 16 being pulled off of the ink ribbon
IpaREPUBIEhBBFUC BIEtREWIaten roller 24. Advantageously, the drive
mechanism includes a gear assembly that selectively, simultaneously

RS the olidid Baiad Gimd dpbaRPap | A8 Skt R REYBE A i
e e e e L e R B B

Ig! bon*take Up Spo 0 f"ﬁlf‘yz/u g bon

agp EUST %%Iglia]g% il?l %‘%gfgﬂr%%{’gltaeﬂ(:évriﬁlvﬁgs %QE‘BC%%H’ % .J&gu%sﬁ ILQQHSZ)]Her 24 ig

eferring back to € gear assem n es a stationary

rgé'gfﬁaeégéﬁ% gg&%@&ﬂ& g%&ns%ﬁ%ﬁgk%@V%%%%{g%%%%ew&ahc %%gg%

ia 14 and inkri Int orw and reverse fee

ASEHANEYSINY eIy MRIAM4 Qs IR HAORAR NS 288 the

assembly 68 includes a label media drive gear 76, ink ribbon unwind

PHIVE 9881248 K £l aWIRd.AEMR BER6 8 ihakaRtheeaPa] print head 22

intermeshed gears 82, 84, and a platen roller drive gear 86. The first and
28a¢enRhirirsMeashrg 8ea48i82184.06AR%ANH POWRY i ORLBRINDMS8HIRE:.

platen roller drive gear 86 engaging the pivotal
f0035]  The platen roller 24, label media drive roller 46, ink ribbon supply spool 48,
and ink ribbon take up spool 40 are all rotatably driven by a dual feed direction drive
mechanism cluding a single drive motor 70. The drive motor 70 can rotatably 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 nbbon 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 drve 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 roller 24 drives the label media 14 and

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

wlsrsideof the receptacle bottom wall 60. 10 WO 2005/0]&_9[;}6 004/025620
PCT/US2004/025620 [0038] The pinion 88 is rotatably driven y%e i

motor 70 fixed to the cartridge receptacle 18, and rotatably drives the first

intermeshed gear 82. The motor 70 includes a motor shaft 90 that

extends through the receptacle bottom wall 60 with the pinion 88 fixed to

the motor shaft 90. The printer circuitry energizes the motor 70 to rotatably
PVE hERRSESH Sheiftron, i ipleedie pirieives: foodolemiellist4 and label

intermeshed gear 62 engaging the pinion 88 rotatably drives the adjacent

ST et e Aol e B OPeHE epl 1S aSHegeBds itk ik

engages and rotatably drives the platen roller drive gear 86. The platen
TONEE St o Tl R S hiert et BHege e blgam roller 24

[ ich. lal with.the platen roller drive r.axis of rotation,
A S T R L i e e
saridesrss X e, ienroller 24 enga Ln e
label ngedia f‘f&?&%&ﬁ\ Tﬁ%{%&%{?}?& n%ée%%%%% %J\glﬁ%% }se sspac'énd%lrggnﬁﬁl%mo

imtesmepaaci e the il S 9aars (Bs 301 83 §‘ihe8;9at%ﬁ%§fé9|%% s a

label media drive shaft 92 extending through a "bottom wall 60 of the

savuitgesesepirde i Enddedabelmedia frive shaftzds.coaxial.yth the

axis of rotation of the label media drive gear 76, and engages a radially
diimerasurisgelSveoftibelrbel madiadtyso roler AadnhencHFdne HONsing of

28 to rotatably drive the label media drive roller 46.

the platen roller 24, label media drive roler 46, ink ribbon supply spool 48, and ink
ribbon take up spool 40 to smoothly urge the ink ribbon 16 and label media 14 in the
forward and reverse feed directions.

[6037] 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 nbbon
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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[00411 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

WihaR Hwind drive shaft 96 extending through the bottomg\gzil;hg%&fﬂ}%%m

cartridge receptacle 18. The ink ribbon unwind drive shaft 96 is coaxia
with the axis of rotation of the ink ribbon unwind drive gear 78, and 11 WO
2005/018944 PCT/US2004/025620 engages a radially inner surface 98 of
the ink ribbon supply spool 48 in the cartridge housing 28 to rotatably
drive the ink ribbon supply spool 48 and wind ink ribbon 16 onto the ink
(WBBbN sthplyisiooSE48rir by droeifdedidirectioT0[0042]cTthe éakriilgoon
rewind drive gear 80 is spaced from the intermeshed and other drive
regerirsi7d Sy @12 g 8é i edis ippomtancilicdiptio f Felinddrivg Shafudes a
100 extending through the bottom wall 60 of the cartridge receptacle 18.
mpke HRBHER Feliifde raveishsrcronasie bastrnwith flevasligtsfiriviat &8 of
the ink ribbon rewind drive gear 80, and engages a radially inner surface
fierbio R @R bR tils apSpooradim W sksrttgrtouliig erebly drive
rotatablg drive the ink ribbon take up spool 40 and wind ink ribbon 16
S He TR AbBBh PREP YHOFR0 in the forward feed direction. [0043]

pivotal drive gear assembly 72 is pivotally mounted on a pivot shaft
e e BB B AR o0 B Sl
o the, stationary drive.gear mbly 68 The pivot shaft 75 rotatabl
o S O NI PRl IS RNRE ot 7 1R B g

ahd tx%rt%pilyl ﬁhté%&%tlllq% He %@v% r%garjt%S 'I%}%%’h#é‘ 2;:&@:&3%%%%45 gyﬁ also

engage the drive gears 76, 78, 80 férming part of the stationar ve gear

iRBSRIDMAS: Fhe BivRLNG DeRELOf isIatiARl, rveRBYIAG BlaBRIoVSe:
drive gear 86 which pivots the gear plate 114 about a pivot point 116 that
ditse@axiakwigh thaiaXiTRé platen roller drive shaft 62 extends through the bottom
wall 60 of the cartridge receptacie 18 fo rotatably drive the platen roller 24 engaging the
label media 14.
[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
bottorn 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 mner
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 1k 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

shafl 96 is coaxial with the axis of rotation of the ink ribbon unwind drive gear 78, and
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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

FRMRERAIR]A position (shown in Fig. 12) to selectively engaegp§, 9623620
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. 12 WO 2005/018944 PCT/US2004/025620 Although pivoting the
gear plate 114 about a pivot point 116 coaxial with the axis of rotation of

he pivoting.gear 104 is preferred, the, gear plate 114 can pivot about any
e e S S U TR R el 56 B oo

ith; r I hV tehfa la Iom%'gi.f_adrive0 rl7 ,jn tipbon unwind
}é\ég/gegég%rtg?%%ﬁiﬁ# b nor? ?‘éw#\lar%éelr)ivré ggglry 86° ing(? five firs léa*ﬁgd %‘33:%%6 onto

IRSHINRERGH GRS 0183 WILROULJERAINA I the scope of the

invention. Moreover, although a plurality of transition gears is preferred

foochivingrtheirkiphbor Wb afoswasdand severseoiaed.d H@ﬁtﬁ%gﬁec@al&d other

single transition gear can be provided to engage the ink ribbon unwin
gear ratbedengISE facekpasitionpand dheinkoibRonsawing oeaHn dhe

forward feed position without departing from the scope of the invention.
{8@4Binkittheufpriaiish feadwaobabnas thecgeni® ate.pbdPMOISHE RRGREE

the first transition gear 106 with the ink ribbon rewind drive gear 80 and to
ismdghye thefsEtbndoandl thitl thansitiof igeaiicsn LBk frowsthedni drive
ribbon unwind drive gear 78 and label media drive gear 76, respectively.
ety gas 1 04licdiniably dvifees the dif stetidnsition geandGpdol tein the
forward feed direction to drive ink ribbon 16 and label media 14 in the
Toriase rewdngiPSdiontathly diatalbly idkivéhadn kekib bp spreititadd vegisiak

80

ribbon 16 onto the ink ribbon take up spool 40 in the forward feed direction.

[0043] The pivétal drive gear assembly 72 is pivolally mounted on a pivot shaft 75
extending from the underside of the receptacle bottom wall 60 relative to the stationary
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 100, 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 drive 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 16 between a forward feed
position (shown in Fig. 8) and a reverse feed position (shown in Fig. 12) to selectively
engage one of the fransition 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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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

WasRE he,lransition gears 106, 108, 110, 112 in the forwargi(iﬁ%?m MA025620
direction to allow the ink ribbon supply spool 48 to rotate re a’tlve‘y'#reezfy

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 13 WO 2005/018944 PCT/US2004/025620 jams. The torque
Atdwsatitee tngrbdRatibbon! ddpplybmpi vakeaipt $po otsud8] iltatie ixis of
opposite directions, and the torque levels are unequal, such that, in the
raptieay e igptattisric tHY faieveined.shp prrspos Ui rotanesofreuiyt any pivot
relativeég the ink ribbon take u&) spool 40 while maintainingathe tension in
PRIB INCTIEHIOH e fE8s Fmirthefeneras ik pUsitith, vevg&nr bratesaguch
iyots to.en the second transition gear 108 with the ink ribbon
R R 55 i Lo SN PRYAch et Lo
label meglia drive gear 76. The idler transition gear 110 engaging both the
o R R e i B e R e o
ﬂggaggg p&%&{%@_ Mt e same lgire tion, T iyoting gear 104
rotatagbly drives the trang%oneae%}sofé%,aﬂbr,%e%}z)o}l(?%ﬁ%b%gﬁg%rﬁé? C rt;?/%ed

pe-dabel medie duband ink ribhon 46 indbedevarsedesd dirssion, [0048]

The ink ribbon rewind drive gear 80 is not engaged by the Firsttransition

geaafanlObpin ihedeversedead dikagtion ta.aHaw,the ik dhken take Wasition

spool 40 to relatively freely rotate as ink ribbon 16 is pulled off of the ink
atib enidhkibbigh spodldikaPrefesablarteRsio pdsitoantaipedin R fom the

ribbon 16 by the cartridge which induces a drag, or torque
scope. of the invention.
[0045] In the forward feed position, the gear plate 114 pivots to engage the first
transition gear 106 with the ink ribbon rewind drive gear 80 and to disengage the second
and third transttion 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
transitioz} gear 100 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 link 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

13



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

SYPRY: ANd tpke up spools.48, 40 are in opposite directions,!,gr}gjga 025620
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 t 14 is rotatably fixed to the pivot shaft 75 extending from the
‘receptacle bottom wall 60 by a cradle 122. Posts 124 extending toward
Itaes-gEr tpIate ramsmisafts Hoos ohbona prbriobs oo 4roRsaB0t ALt

outer circumference of the pivoting gear 104 are received in holes 12

6
WRAsHe dHetHe Hearhitdo1aur (5 RE dle Yearplatech Derdiihreto e Eatie
22..and. sandwich the pjvotin ar 104 therebetyeen. The pasis 124
et et g o b e by g

BRSSO AT R, pepaeing fom e pos

pring to the gear p 4 frictionally engages a

BB 30 yesending ram e pvOURO 48 1}1%41 i ?i%’ﬁsi{% he.dierlion gla

rotation of the pivoting gear 104. The'stu 0 extends toward the gear

RIARid 3P0 CRRAR! WItR DS, A% Al SEAIon.Of 4G P ARG 98 A4
The spring 128 is U-shaped having legs 132 that engage the outer

teiiEHBigrenaa ohie milt 3R and sllvstherivetingi geahdkdbio.cantiue

to rotate once the gear plate 114 has pivoted to the desired position. The
degsih3d daistheargagtatabsilS4axiaading frans thexpernpiade: 1d4vihieh third

fix the spring 128 relative to the gear plate 114, such that the gear plate
tiddipivaisaaboiiithe tivespeitit<clionvithethey wipging 418 as thiebbibiiag the
gear 104 rotates. Although frictionally engaging the spring 128

transition gears 108, 110, 112 to simultaneously drive the label media 14 and ink nibbon
16 in the reverse feed direction.

[0048] The ink ribbon rewimi drive gear 80 is not engaged by the first transition gear
106 1n 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 cariridge 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 wnk ribbon supply and take up spools 48, 40
are in opposite directions, and the torque levels are wnequal. However, in the reverse feed
direction, the ink ribbon take up spool 40 rotates freely relative to the ink nibbon 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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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

“t,@’e?m%lggi}pout departing from the scope of the invention.][g(}ﬁ%h% 1025620
eferring 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
pasatkdgeddrinttfervantidde reveiptaciel Bandttisrsacddne balss| ifefiianabio
WO 20051018944 PCT/US2004/025620 14 and ink ribbon 16 between
therreplaten toflée 4 dadrintatiddd zhtivhéopghntrdlid 22, pdiei yigethe
‘toward the platen roller 24 to sandwich the label media 14 and ink ribbon
Piygiasrap st dsicypso OheetHe i tiade 12kl firlsmbis thige 2
printer 10 is r_eadgl to produce printed labels. When printing gn the labels,
OB Bt P e IBBGH 16 reEretiP BSel hararasai FSHEr S and
Bring.he?d Zﬂn ths?sff’{ ard feed direction by energizing the motor 70 to
SStATE B st diPéétion of rotation which in Fig. 8 causes the platen roller

[ofSUF IR RAR (AN B Mopu SR eF iRt R Ale R e ole!

the clockwise ction causes the pivoting gear 104 to

e ﬁh%ﬁ% "}rﬁﬁ‘?tﬁggwgﬁn ckige u&’r'gﬁ%ﬁiﬂ(‘tﬁ@gi{é%{%tﬁ?rgﬁ%l?'@%%zafv&@ing
t % kwis

e counter clo e direction until the first transition gear 106 engages

gdhie ik -fipbonyrednd diivegea 8Q RLypneh RAMtdhe 9ermRiedd dis of

ceases to pivot and the first transition gear 106 rotatably drives the ink

roktRRAN riWicharYe deab Sarangthy s10e DksihRanienindArive shalgage
100, to wind ink ribbon

. the outer circumference of the stub 130 and atlow the pivoting gear 104 to continue to
rotate once the gear plate 114 has pivoted fo the desired position. The legs 132 also
engage tabs 134 extending from the gear plate 114 which fix the spring 128 relative to the
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 obbon 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
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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

Widve@Ragae rotatably drives the platen roller 24 to urge the,dakebmegia;,,
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 .

3&@%&@%%5@%@?&&% s plliNB ST SES Tk ik had 2 is

incorporated herein b}/ reference. 16 WO 2005/018944 o

P IIEA0 PsPt S) TR e L bRk g 16
otor, 70 continues to drive the label media 14 and ink ribbon 16 in the

t e
SF\?vé?}g??ed direction to advance the label for removal by the user, such

(85s9y cuting.he lahel/meria l4psing é@%&q t%%rﬁ"?TE'IQ”LSf@agngg)v%%cde%ﬁtghe

portion of the label media 14 containing the printe abelis Te

iR Bas |abel pedidnd 4 2id 1N10RR7.48 K.48d 1 1A reVERe 62 e fed

direction to position the next available label in position for printing without

paastiagiibn kabet media skhandds [ibheto 6. 0P hiIe Ak Mediadfne
and ink ribbon 16 are fed past the platen roller 24 and print héad 22 in the

nieuerse terthaiin Gt enRIHIRGARM BRI iAF10 KRS R SERAND iter
direction of rotation which in Fig. 12 causes the platen roller drive gear 86

dipveogade 96 @ rotmbe n clockwisediisaniiokRalationtef inec-nlaiesn wiergear 86
_drive gear 86 in the counter clockwise direction causes the pivoting gear
11 0t 1docdtates tithvd wlioakds thelirootiop gmd 104 to rotate in the counter clockwise

direction and pivot the gear plate 114 in the counter clockwise direction until the first
transition gear 106 engages the ink ribbon rewind drive gear 80, at which point the gear
plate 114 ceases to pivot and the first transition gear 106 rotatably drives 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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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

Toamakiedselimedia drive gear 76, respectively, at which poipgHie 8988623620
plate 114 ceases to 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
2['71)8 ngfspo 48. [0056] As the ink ribbon supply spool 48 is rotatably

rven to wihtF ki FishBrF Tectnsrieh hadrike Rael e sHarcmibbel

rotatably drive ull the label media 14 back into the cartridge 12, the
TR G R B B ibip e pRlePe D% ek v

| ia 14 and ink ribbon 16 past the print head 22 in the re
bR e A e e e o

t ' wever, remain.deenergized to avoid printing on the,
b N R B b P Eari e peiee

showpand Q%q;ﬁgﬁ%@ﬁﬁbﬁ 19&!&@? El@t é{%@ssé b gi}Qc icExr fe gggﬂn the next

embodiment of the invention, it will be obvious to those skil %8 In the art

thakiapsieuws! GhapaesansyRosiicaiions camhe M %%ﬂ&?&%i{‘ Miéﬁ%'f'&k ribbon

departing from the scope of the invention defined e appende
dlaims. CLAIMS 1. A printer having a dual direction drive mechanism for
driving an ink ribbon in a forward feed direction and a reverse feed

dntesction, shid didienmirehanismbeing M6 Wnaehipaa BINLSLAPAaM and
comprising: a ribbon rewind gear rotatably mounted in the body for

rstatabiy drivirgeamvinke feed direction by energizing the motor 70 to rotate in a second

direction of rotation which in Fig. 12 causes the platen roller drive gear 8O toyolate ina
counter clockwise direction. Rotation of the platen roller drive gear 86 in the counter
clockwise direction causes the pivoting gear 104 to rotate in the clockwise direction and
pivat 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 to 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 tibbon supply spool 48.

[0056] As the ink ribbon supply spool 48 is rotatably driven to wind ink dbbon 16
thercon 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 roiler
24 to urge the label media 14 and ink ribbon 16 past the print head 22 in the reverse feed
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ribbon take up spool to wind the ink ribbon thereon when the ink ribbon is
driven in the forward feed direction; a ribbon unwind gear rotatably
wountegimilne body and spaced from said ribbon rewind gearfos2oo4/023620
rotatably driving an ink ribbon supply spool to wind the ink ribbon 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

lectively, rotatabl iven in a first direction of rotatjon and a, seconq . .
g (his et G ERA R b et eyt
%nq qi%glpivgtagle betwe(?n a first feed position and a second feed
pgsftl?or‘%, sﬁéld?ﬁvglg ar 3Séism¢§3)rl}1ebIE/g ﬁﬁ&rﬁ%g a pivoting gear and at least

PRSs HANSIOR 98k $AIG, DI QKNG I8 &%me@&@tﬁt&y@%mgom €ed the

body about a pivot gear axis and engaging said drive gear and said at

IsatAneHHBRaiioN gedk SRIG RO IGANSIAING @ stk soaxialwith,said:

pivot gear axis, wherein upon rotation of said drive gear in said first

FReHO Mk E iR Sfich N AIERE AS8E MBI PIVRES AReHBRIHRINILIS A pe
axis from said first feed position to said second feed position to engage
sdid ainleasibade ira Siiok gaandsitbisaid ribbon rewind gear, and upon
_rotation of said drive gear in said second direction of rotation of said drive
gear, said drive gear assembly pivots about said pivot gear axis from said
second feed position to said first feed position to disengage said at least
one transition gear from said ribbon rewind gear and engage at least 19

one of said at least one transition gear with said ribbon unwind gear; and

a spring
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frictionally engaging an outer circumference of said stub to pivot said gear
drive assembly upon rotation of said pivoting gear. 2. The printer as in
claim 1, including a media drive gear rotatably mounted in the body, and
in said reverse feed position at le 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. 3. The 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

1. betwkerirdaichfoing rddies dipesitonidveirseith acisenserfdddrgoaitioi. ribbbhen a
printer as in claim 3, in which said spring is fixed to said gear plate. 5.

forwged Sepdeiipsinnrimarareiriterd ehpsinge seiceixe Beshraisivhivina

cartri?ij e housing)an ink ribbon js mounted in said body, and said ribbon

m%ﬁ\‘}ﬁ_ R gg:l’oaﬂg&‘fﬁ-'f?é\f/f?ﬁi gear are rotatably mounted to said
cartrédlggbg Cﬁe&fﬁ&lﬁge@r T&g@ytﬁ\roaﬁtgd(ﬁl}a{% ]fgolc%gf??r}aﬁ%ggdé%%&%n ink

mechanism i a single drive motor for rotat riving said

ribSEREKBAAINB S RNP TN S AL tn VR R dnk IRIRKIRABSFr WAYEn in

feed direction and the reverse feed direction. 7. The printer as in claim 1 in
thenbicla@ st tirectipaintains tension in the ink ribbon when driving in the
forward feed direction and the reverse feed direction. 20 8. The printer as
in clainbPpmwiviod gait ridbiebiguppiyiadditdhke plyspubkpacediisposadin
a cartridge, and said structure is said cartridge inducing a
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;

a rofatably 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;

| 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
rofatably mounted in the body about a pivot gear axis and engaging said drive gear
and said at least one transition gear, said pivot gear including a stub coaxial with said
pivot gear axis, wherein upon rotation of said drive gear i.n said first direction of
rotation, said drive gear assembly pivots about said pivot gear axis 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 of said drive gear in said second
direction of rotation of said drive gear, said drive gear assembly pivots about said

pivot gear axis from said second feed position to said first feed position to disengage

said at ieast one transition gear from said ribbon rewind gear and engage at least
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drag on at least 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. 10. A printer having

oné o‘?‘é%‘é d%rFS% rt‘réjrﬁléé SQM%TEL? ﬂQMH}Qu%M%k hpon.inA spring
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assembly including a plurality of rotatably mounted gears fixed in the

asqiRber eslyrapves geanrssambpbapivotally fixed in the printer body and
including at least one rotatably driven gear rotatable about a gear axis,

said pivotal gear assembly being pivotable about said gear axis between
a forward feed position and a reverse feed position, said at least one
rotatably driEnPgeia r@ﬁd@éﬁ%ﬂolﬂ%&ld‘gg%ﬂ%%m@ ratataply

coaxial with said gear axis, wherein in said forward feed osmon at least

MoYRERIL LG RPfAZNEHR ?S'L%f%ﬁ?%?rﬁ?&‘i’ 5asiign g st 8a‘§t5@h‘i’s%'|e§‘§?
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drive oni e forwar |on andin’s reverse

geRORIIGRyiAL e8! %x@fnséﬂ%\?ér?@@e%r@r&%ﬁmy driven gear engages

another of said rotatably mounted gears of said plurality of rotatably
mounted gears to drive the ink ribbon in the reverse feed direction,
wherein said plurality of rotatably mounted gears in said stationary gear
assembly iftladesiznisborciawindigedicotxabl) ey nes athidobarpfoa
rotatably driving an ink ribbon take up spool for winding the ink ribbon
rotgieblionantedrioc Branri3 B IO AT SRR foNiARRTd Sy et S8R AVABERHM

unwind gear . . - . e
rotation of said pivoting gear pivots said pivot plate fo pivot said drive gear assembly

between said forward feed position and said reverse feed position.

4, The printer as in claim 3, in which said spring is fixed to said gear

plate.

5. The printer as in claim 1, in which a cariridge 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.

6. The printer as in claim 1, -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.

7. | The printer as in claim 1 in which a structure maintains tension in the

ink ribbon when driving in the forward feed direction and the reverse feed direction.
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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 21 ribbon in the reverse feed direction, and a
rotagably dfiyen,qriue Aeardaiatably wRRHNSH s kedyiradsracesh
from said ribbon unwind gear and said ribbon rewind gear; and a spring
spotistipaalivpesgagingaanager sictumieranaarefisais sudtioguivatisaity gear
drive assembly upon rotation of said pivoting gear. 11. The printer as in
draglaimatleait evisich saitribivoted ety srpsdmbly sedgiges dteast epml to
rotatably driven gear, and includes a pivoting gear and at least one
maipiaiiesisige it Baid iRy gear being rotatably mounted in the body and
engaging said drive gear and said at least one transition gear, wherein
(of TotatOE B B 0cFR, A SEU LK F B SRR e
ear ﬁlgrsembly pivots from said first feed position to said second feed
posi?lon'to engage said at least one transition gear with said ribbon
rewind gear, and upon rotation of said drive gear in said second direction
of rotation of said drive gear, said drive gear assembly pivots from said
secqpd feed pasdiamimgaidiiisstdeedipasitanityvslisenpagersad ativeasan
one transition gear from said ribbon rewind gear and engage at least one
ink obbaitiat feastuhfetrndisfiitnrgaat aithveaid idsbalirachioimosgidaltiv®. The
printer as in claim 11, including a media drive gear rotatably mounted in
meghasmoeing Mrsaigddvareenfeeasysiertaneasene of said at least

one transition gea said media drive, to rotatably dri id
e UVESUERT TPt ) SHEch O LTy B oo

fixed in the printer body;

pla

a pivotal gear assembly pivotally fixed in the printer body and including at
least one rotatably driven gear rotatable about a gear axis, said pivotal gear
assembly being pivotable about said gear axis between a forward feed position and a
reverse feed position, said at least one rotatably driven gear rotatable about said
gear axis including a stub coaxial with said gear axis, wherein in said forward feed
position, at least one of said at least one rotatably driven gear engages at least one
of said rotatably mounted gears of said plurality of rotatably mounted gears, to drive
the ribbon in the forward feed direction, and in said reverse feed position, at least one
of said at least one rotatably driven gear engages another of said rotatably mounted
gears of said plurality of rotatably mounted gears to drive the ink ribbon in the
reverse feed direction, wherein 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 {ake 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
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13. The printer as in claim 11, 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 plate pivots said drive gear assembly about

rib%%‘riﬂ[%ﬁﬁ%ré%&frf Qﬁé‘gg %ﬁ}?sga%ianoé‘évféqré?iegp?féi:‘ﬁéﬁ %¢9§§;§%F FolaiaE feed

ositi e printer as in claim W sal ng'is xgd to
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receptacle for receiving a cartridge housing an ink ribbon is mounted in
rewidifldeedyamnd said ribbon unwind gear and said ribbon rewind gear are
rotatably mounted to said cartridge receptacle. 16. The printer as in claim
11, ia syiich fsiatibdeicanediagisnmoieludesiafsiagie dfivaidrmdtbrifopivot said
rotatably driving said drive gear engaging said pivoting gear to drive the
gemErihBrFSRIMAY Hpoveietated ‘Efiﬁ@i‘%@h’%?ﬁ@tﬁ%afeverse feed direction. 17.
The printer as in claim 11 in which a structure maintains tension in the ink
ribbon when driving in the forward feed direction and the reverse feed

recion. 19, The pinier 3 S Lyl WGt Seid hton supgly and
take up spools are disposed In a cartridge, and said strticture is'sal
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said ribbon take up spool to maintain tension in the ink ribbon. 19. The
onprinialiRm igelnisaitGiinmbigeattenst ronegeareiusted pluralibp®f and

rotatably mounted gears rotatably drives a platen roller. 23
engaging said drive gear and said af least one fransition gear, wherein upon rotation
of said drive gear in said first direction of m%ﬁbn, said drive gear assembly pivots
from said first feed position to said second feed position to engage said at least one
fransition gear with said ribbon rewind gear, and upon rotation of said drive gear in
said second direction of rotation of said drive gear, said drive gear assembly pivots
from said second feed position to said first feed 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.

12. The printer as in claim 11, 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 labet media in a reverse feed direction.

13. The printer as in claim 11, in which said at least one transition gear is
rotatably mounied 10 a gear plate engageable with said pivoting gear, wherein
rotation of said gear plate pivols said drive gear assembly about said gear axis

between said forward feed position and said reverse feed position.
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14.  The printer as in ¢laim 13, in which said spring is fixed to said gear

plate.

15. The printer as in claim 11, 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.

16. The printer as in claim 11, in which said drive mechanism inciudes 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.

17. The printer as in claim 11 in which a structure maintains tension in the

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

18. The printer as in ¢laim 17, 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.

19. 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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