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WTH A MEMORY DEVI CE EQUI PPED LABEL- SPOOL FOR A HANDHELD LABELLER

TECHNI CAL FI E ‘The field of invention is printers, pegh
particularly h@%ﬁ“ﬁgfd | abel printer spools. 5 Dﬁg%E%B%ICN
OF THE BACKGROUND ART There are a nunber of U S. patents that

di scl ose el ectronic apparatus for printing indicia on |abels, sone of
these are restricted to hand held units ~&1d ot hers t hat di scl ose

tabl etop units. Hand held | abeling machi nes 10 are discl osed, for exanple,
in US. Pat. Nos. 4,264, 396 Stewart: 4,407,692, Torbeck: 4,6 473,426,
Goodwi n et -al . WITHAMEMORYJENICE FQUIPRED I ABEL-SPOBL BORsA HANRHELD LABEWMER 6g3’

Ham sch; 4,498,947, Ham sch et al.; 4,511,422, Ham sch et al.;

4,544,434, M styurik; 4,556,442, Torbeck; 4,561,048, 15 Ham sch et al.; and
4,680,078, Vanderpool et al. Tabl et of=CHNIGREtEIRIR this general purpose,
some of which are TR £ @1l oFr endeseidded igridtersPahndNasre 4, 440, 248,

Teraoka; 4,501, 224, Shib%¥ana;n§é630 538, Cushing; and 4,655,129, Wrth
et al. 20 PRELLFRIRT DN Ha PR AekahRt RFHTHSTHEPPIbEL s of t he type
di scl osed above all include the sane general conbi nati on of elenents, a

print head,” neans for feedi | abeling nedia to be printed past the
print head, a> m croprocre]]g%%qa,lpér gaBFoW'U;’I %ﬁbﬁ%o @fkgm’red with 25
appropriate instructiphérd e aufbehcofi T/DPHRMARGES that disEBHEHM access
menory, a keyboard with |etter, nunber, and . fungti,on keys for the entry
of al phanuneric FgFSFﬁ8?+?anpar§§H5 ?ﬂgtP{&HQ%ﬂ%;Hﬁ%ﬁﬁéﬁn?ﬁg¥?hﬁi%fuﬁ?ﬁ%ito

be printed, of these are restricted to hand held units and others

that disclose tabletop units. Hand held labeling machines

10 are disclosed, for example, in U.S. Pat. Nos. 4,264,395,
Sfewart; 4,407,692, Torbeck; 4,473,426, Goodwin et al.;
4,477,305, Hamisch; 4,490,206, Makely 4,497,683, Hamisch;
4,498,947, Hamisch et al.; 4,511,422, Hamisch et al.;
4,544,434, Mistyurik; 4,556,442, Torbeck; 4,561,048,

15 Hamisch et al.; and 4,680,078, Vanderpool.et al. Tabletop
units for thié general purpose, some of which are
portable are described in U.S. Pat. Nos. 4,440,248,
Teraoka; 4,501,224, Shibayama; 4,630,538, Cushing; and
4,655,129, Wirth et al.

20 The electronic machines for printing labels of the

- type disclosed above éll include the same general
combination of elements, a print head, means for feeding

. labeling media to be printed past the print head, a
microprocessér, a read only memory programmed with

25 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,
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-2- and a visual display such as a LED, LCD unit to assi st t he
operator in using the machine. In a hand held printer, these conponents
may all be enwassedssn a single. - housing. 5 - A partlcm‘%'fUSP%/?r}g”of
print head enpl oys thermal transfer printing technol ogy. Thernal
transfer printing uses a heat generating print head to transfer a

pi gnent , such as wax, carbon black, og-the like, froma thernal
transfer ribbon on to a | abeling nmedia. By using digital 10 technol ogy,
characters are fornmed by energizing a sequence of pixels on the print

head which in tuyxdy raelvtlsual BDE%I/@( smrchoabea m:gmrttn QAitheor 4HHDE
transferring the e, | abel i | abel i ng

n
medi a conpri ses "é‘%éiﬂ%? 8F F"éb‘é?’sn‘—’t Tgcﬁ?'%e aﬂ’h@h@‘&nfiohﬁygar rier strip.

The carrier strigrirtergdtheset BsmpiHerndsempyi a1 Ervadhdldegasiare pindglted on
t he | abel s. The | abel s are then renpbved fromthe carrier and attached

to the objects rEBYIMF i dentification. As there are many types of | abel
applications,sthere 3 @argigutanbiymd ic(fn@rzﬂtoﬁeicalmlp&oqsdtaafmépr strips

t hat provide | abels n col d for Many
of the |abel primH&EEH HFﬁggfé%eégéhﬂéi EH%?M??&nggﬁpgﬁ}%Fiﬁg
printing on | abeksesfa eayi ggnsraeing prmlndhucﬂ hto arnanagetroanpigmeiar e nust

be taken by the %3 r, Z%atxr)er efﬁpatl?]bﬁcé‘en%flé;\ lf' hf\JIp th%rls?g‘b]glo&ﬁgfmnggi a

| oaded on th $nth
desired. A m snmﬁndﬁﬁmaabbbheoﬁotm lalbdlhagdtech@.rred!yaumngn’dygieashl t in

Lot BRL AT LSl pRELS, U oppehy SR N0g0, 0 T of
in the sequence of plxels on the prlnt head which in turn melt

the wax or other pigment on the ribbon transferfing the

image to the labeling wmedia.

The labeling media comprises a series of labels that

15 ° are attached to a carrier strip. The carrier strip is fed

| . through the printer and images are printed on the labels.
The labels are then removed from the carrier and attached
to the objects needing identification. As there are many
types of label aﬁplications, there are many combinations

20 of labels and carrier strips that provide labels of
varying sizes, colors and formats.

Many of the label printers of the type described
above are capable of printing on labels of varying sizes
and with varying formats. Care must be taken by the user,

25 therefore, to ensure that the labeling media loaded on
the printer is compatible with the printing format
desired. A mismatch between the format and labeling media
may result in the printer brinting unusable labels with
thé user having no means of determining whether the

30 probiem'lies in the printing machine itself, or in the



WD 99/ 44894 PCT/ US99/ 02879

- 3- | abeling nedia, or in the inconpatibility of the two. I n
.addition, many | abel printers are designed for printing on |abelin

medi a that nEWD9%44894 ai n physi cal criteria. A user has noPGRYS9Pp287
reliably knowi ng whether 5 the |abeling nedia that has been purchased is
conpati bl e with the particular printer and neets the printer

manuf acturer's standards. A m snatch between the | abeling medi a and the
printing nmachi ne may cause danage to the printing nmachine, again with no
means to determne the 10 cause of the damage. General ly, the

| abel type is mangahlingenteigd &Y {h&he indSRpatboUOh, tde did LY.
keyboard. This provides the printer wiith the infornmation required to

properly print | &BePLAiRieRe BN dAPeoPHAPESTR| ¥ SeldiEned $6Bj ect to
15 user error angintidgesnnabelilie seedike thaebhestof castdith physichnt nedia
that is physically inconpatible with the rinter. ) Met hods are
known in the artC%irgriZddfel8eT Haas no I°§n1g8hlﬁ§5‘}ﬁgkfi‘?i’t‘:’d?ﬁ)é{‘f}ﬁeﬁl"ér

| abel i ng nedif. «Bee 12Beldppr neaa i shd® HusOVWedd pUroHasEd aid ecdupaiteblbor a

| abel printer, whi %gl accommodat es nedia of. wdely different: wi dt hs

and t hi cknesses &R $h§ PAFHER R RY St And\peets the PHInter Borycki et

al. Wiile this apprufachuredtsestandarde ¢omiahabchi bytpeabl v avenahyi ng
the printer to work 25 ith a wder range of print nedia t s, .the
conpatibility pr'® ’@m?tqwitﬁ‘ee?ﬁ?%}nq A AU B‘%,y SoeRe éa‘“?%%%é’nit S
measures are of pwiradsicstanhénen againiWiftdr et mathagterdeatermedien tthesi gned

for use in thernal rinters, 30 Anot her solution to the
conpat i bi | i tlngpr%ad‘fseemqqg§?‘e damags.

Generally, the label type is manually. entered by the
user through the printer keyboard. This provides the
printer with the information required to properly print
labels in the correct format. This method is subject to

15 wuser error and it does not address the'éroblem of using
print media that is physically incompatible with the
printer.

Methods are known in the art that address the
problem of using incompatible labeling media. One

20 approach is to provide an adjustable platen for a label
printer which accommodates media of widely different
widths and thicknesses as is disclosed in U.S. Pat. No.
‘5,372,443, Borucki et al. While this approach reduces
the compatibility problem by enabling the printer to work

25 - with a wider range of print media types, the
compatibility problem still exists. In addition, such
mechanical measures are of no assistance in

- differentiating print media designed for use in thermal
ﬁrinters.

30- Another solution to the COmpétibility problem that
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-4- Is used in large printers is to provide an el ectronic neans for
the printer to identify the particular print medi a being used. In

patent No. 5, WO®934894 Nehowi g, for exanple, the print nedFE“ﬁ?mgﬁﬁtalned
in a cassette 5 and a nenory chip nounted in the cassette stores

I nformati on about the print nedia. Wien the cassette is Inserted in the
printer, this information is read by thes- printer and used to control
its operation. This approach has not been applied to hand held printers
where the 10 print media is supplied in a roll that is supported on a
renmovabl e spool is used in large prlnters SHMNRBMxQEdEHEnlé&@ﬁﬂ}éﬁic

The present invention_is spoo for rti roll rjint nedia
used in a hand MEPGSpFPRt EPS 35 Ehﬁgﬁi PﬁﬁélgﬁoﬁF $ Ydes a

cylindrical cor@euhacbelng wé@nds:nt Imrsugbaaénmpml 15§ 308, she, rmehowdig,pri nt
medi a and bles th int media tgbunmﬁnd %iout a.roll axis as it

's used by the REXASHEPEIB! | FEGE MinESPIRntl SRTHELWS 28 SRS ( he
cylindrical orandnd seapeg thuﬁlmounted 1anhemﬁ&x§arte|stbheshand hel d
printer which sup ort t her ei n; p _mounted jn the
spool and @%P a&afﬁcéﬁﬁ“ (¥%e @rﬁﬂg ?abaele %gﬁ EBRTELLS 15
formed on the emms@&tedldnouherpﬂlnnui pmhn5|mmfmtmarxﬁh dngagadtip the

stationary contgelg, g B8 Gled e MIALRY irs SEESRIAE] esppbgn Lho, sho0l s

nount ed t herein; i cal connecfron Wween t |ca
contacts and théuuemmmybehnpappwmgdﬂuw fhapdnbedbd ypingers whetrer tise

P enton T AP ebiE B RE! MpgBdP 139 ro11 t}é@%@e 58bp8RLES ofa thE

invention is to | nt
removable spool.

SUMMARY OF THE INVENTION
The present invention is a spool for supporting a
15 = roll of print media used in a hand held printer. More
" particularly, the spool includes a cylindrical core which
extends through an opening -in the roll of print media and
enables the print media to unwind about a roll axis as it
is used by the hand held printer; hubs formed on the two
20 ends of the cylindrical core and shaped to fit in
receptacles in the hand held printer which support the
spool therein; a memory chip mounted iﬁ the spool and
 located adjacent to one hub; two electrical contacts
formed on the end of said one hub and positioned to
25 engage two stationary contacts in one of the printer
receptacles when the spool is mounted therein; and
electrical connections between the two electrical
"+ contacts and the memory chip; wherein the memory chip
stores information specifying the print media.

30 - A general object of the invention is to identify the
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-5- print media used in a hand held printer. Wen the spool S
rlnter receptacles its two  electrical contact e
%8%%29 t hat

inserted in the

engaged and el
in turn 5 couple to the printer mcroprocessor controller. The

m croprocessor controller can thus electrically interrogate and read
i nformation stored in the nmenory chip-6e identify very precisely the
print nmedia being used. 10 Anot her object of the invention is to
reliable electrical connection between the spool and the

provi de a

m cr opr ocessor.

concentric about t X resul t rdles of the
orientation of thérgﬁborkgg #ﬁ Eﬁ?:é?ﬁQ%f rfsﬁePﬁ?%f r receptacles,

contact is nade eleckirtiitalhgostatti®rearey eagagedi aad aiﬁnurﬂnallyf during use
t he spool rotates &&%{%a%&@% Eri?gl ou%\@aggﬁﬁeel egélgl C connection

mai nt ai ned.

connected with the two statlonarfxagﬁF

Bza‘medliecusé@ain Goltaagt hedd phinwsyl Wheaf thBesppoDI

anot j ect o

nven |on it83F01Br 5¥F e an

t he

are

S

20 economi cal Eheanmdpﬂ@r tgpébﬁfprngtetm@lmrpmronedseroexmtrailer byha spool .
rﬁ%ﬁ?éﬁﬂﬂ@%sﬁ@ftéonﬁ%&ﬂle&h%aﬁethﬁgréi Q1§ ,pub nol ded as

The spool is for
one part and the

t hat fastens

the cap and the
board and the two ectrica
the circuit boar dlsed

contalnin
xrttqzrrévg@ﬁéoandpmad et lb@amatsomrmtm:asﬂ im the wewonf

)ﬁcpqdefgafptéeltlp &é%lsg'i§r tﬁ%g%'ﬂ{t ed:.tah glﬁl reuit

"6 ou dide of
The foregoi ng and ot her objects and advant ages

contact's "are

nenor |p %mofded as a cap

25

of the inygntion wathaepse§eéé%@ thie Gallaw g9 Aesy i¥9Be 30 In the

descri ption,

reference i s nade

is

20

25

30 -

t he accompanyl ng
reliable electrical connection between the spool and the

microprocessor. The two electrical contacts on the end
of the spool are concentric about the roll axis. Aas a
result, regardless of the orientation of the spool as it
is inserted into the printer receptacles, contact is made
‘with the stationary electrical contacts. If during use

the spool rotates as the print media unwinds, electrical

. connection is maintained.

Yet another object of the invention is to provide an
economical means for specifying the print media carried
by a spool. The spool is formed in two parts, with the
core and one hub molded as one part and the other hub
containing the mewory chip molded as a cap that fastens
‘to the spool. A circuit board is mounted in the end of
the cap and the memory chip mounts to the inner side of
this circuit board and the two electrical contacts are
formed on the outer side of the circuit board.

The foreg01ng and othexr objects and advantages of
the invention will appear from the following description.

In the description, reference is made to the accompanying
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- 6- drawi ngs which forma part hereof, and in which there is shown
by way of illustration a preferred embodi ment of the invention. Such
enbodi ment do&wo ypsusMecessarily represent the full scope BFTAHE/02879

I nvention, however, and 5 reference is nmade therefore to the clains herein

for i nterpreting the scope of the invention. BRI EF
DESCRI PTI ON OF THE DRAW NGS Figeg-1 is a perspective view of a hand
hel d | abel printer which enploys the present invention; 10 Fig. 2
is an expl oded perspective view of the hand hel d | abel printer in Fig.
1; Fig. d@avh&xgaé" Wittt Fberl a hHek Hiiragramaal thewRidittere isl N
Fig. 1, IS an ex | oded rspective view of a spool _ 15
which forns partsQHWQFﬁylﬂﬁyhPér EB%&F?¢$Q§(? pyeferred embgdiment jof gp

gxpl Oged per5peC€1||1:¢/%.ﬂ/¢é?W1©fn .2 68ph embodlindht! Ao afatt?]@éeééw;n%afaegl in
ig. 4 i g. is.a vi in cross section of the assenble

cap in Fig. 5; ZEengesentFlcé’e 'f‘uﬁﬁ/ gemRT t‘?élé’ﬁer-?ﬂSBFWE VIR ERE s Bt ur e
for receivi ngst hgesépdicefis-mgdedthanefore to thergalﬂsIHefbiﬁGEMﬁ N Cross

section of structure for, . ecei ving Spoal Fig. 4.
DESCRI PTI ON OF THE* téﬁB If#:é?e inve éP&rrlng particularly to
Figs. 1 and 2, a printing nachlne 10 which enpl oys the preferred

enbodi nent of the present invention includes a nolded plastic housing 2
BRIEF DESCRIPTION OF THE DRAWINGS
-Fig. 1 is a perspective view of a hand held label
printer which employs the present invention;
10 Fig. 2 is an exploded perspective view of the hand
held label printer in Fig. 1;
Fig. 3 is an electrical block diagram of the printer
in Fig. 1; . '
Fig. 4 is an exploded perspective view of a spool
15 which forms part of the printer shown in Fig. 1;
Fig. 5 is an exploded perspective view of a cap
which forms part of the spool in Fig. 4;
Fig. 6 is a view in cross section of the assembled
cap in Fig. 5;
20 , Fig. 7 is a partial perspective view of structure .
© for receiving the spool of Fig. 4; and
Fig. 8 is a view in cross section of structure for

receiving the spool of Fig. 4.

_ DESCRIPTION OF THE PREFERRED EMBODIMENT
- 25 Referring particularly to Figs. 1 and 2, a printing
machine 10 which employs the preferred embodiment of the

present invention includes a molded plastic housing 2
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-7- t hat supports a keyboard 4 onits front surface and a di splay 6
posi ti oned above the keyboard 4. The housing 2 'has a cavity 12 forned in
t he housi ng 2wW&HO®es% he di spl ay 6 for receiving a spool CEAVEET ng

| abeling nedia 22. 5 The labeling nedia 22 is fornmed as a roll which is
carried by the spool 20. The spool 20 is inserted into a receptacl e
cavity 12 and the | abeling nedia is threaded t hrough the printing
machi ne 10. A cover 11 encl osing t he spool 20 and | abeling nmedia 22 in

the receptacle 10 cavity 12 is pivotally nounted to the housing 2 and
conceal s the unusﬁatlsﬂyﬁo&mg aeﬁéﬁbéﬁk&lmamnvhen/front surféEheahabaling

media 22 is conp jS of a carcier i ch_suppor, seri es,_ of
adhesi ve | abel s P°§ﬁ§é°“%%“§¥“’ ﬁ&e $€¥b%ﬁr$é%el igPFéchﬁrrled
by the 15 spoolhé?@ a/afamydepeﬁdrmgi anorthtehhopamgcml'aa:fov;er ithie display
application. Iabel nedi a2 cons uned_by. . rinter, it
unrolls off the épg P ?hﬁp%éixéh i alneﬂ%tkpbéilng nJ%dlﬁngﬁnk

ri bbon cartrldgeTEkP&abem;ng tedd aa22 t isrfereed28s aibdidn wid ol dsosed within

the cartridge 5 |s |ns Lte n cayit 15 | the de of. th
printing nachine c3xp e &'p %gelﬁ ?lib%%n ?c'g"rtrg ge as usecsi1 ]:ttﬁd’t Ars® @

invention is réceptacles caviey L2 awdarie ﬂgbpaﬁ.agtmeqnpl |1@att|1'meaaHERl\/AL
filed on Narch 2cnigug the grtertloFHathR 45 ' Ricober b olugtingl.
appl i cation and theosparlatadd apg 1abel¥#gﬂm§dme harennthe receptacej ve
2o 05 SREACE [P pISAEATES A 5o, LAY Kbl 2 Lo oo
ri bbon conceals the unused labeling media 22 from view.
The labeling media 22 is comprised of a carrier web
3 which supports a series of adhesive labels 1. The
size, color, and type of label material carried by the
15 spool 20 varies depending upon the particular print
application. As the labeling media 22 is consumed by the
printer, it unrolls off the spool-zo until the spool is
empty.
An ink ribbon cartridge 5 having a thermal transfer
20 ribbon 13 disposed within the cartridge 5 is inserted
into a cavity 15 in the side of the printing machine 10.
The ink ribbon cartridge as used with this invention is
fully described in copending patent application'THERMAL
. TRANSFER RIBBON CARTRIDGE, U.S. Patent Application No.
25 09/033,341, filed on March 2, 1998, filed simultaneously
‘'with the present patent application and incorporated by
reference herein.
Drive spindles of a stepping motor gear mechanism
rotatably drive take up and supply spools of the

. 30 cartfidge 5 while a drive roller advances the ink ribbon
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-8 - and | abeling nedia through the printing nmachine 10. The
st eppi ng notor gear mechanismis fully described in copendi n %%atent
appl i cati on MWD APPARATUS FOR MAI NTAI NI NG RI BBON 02879 g,

Pat ent Application No. 5 09/033,342, filed on March 2, 1998, filed

si mul t aneousl y with the present patent application and incorporated by
ref erence herein. A thermal printghead (not shown) in the printing
machine 10 is arranged to cooperate with the thermal 10 transfer ribbon 13
of the ink ribbon cartridge 5 and the | abel i ng nmedia 22 such that the
print head can pgphatiabelitdy aldeas tRFosy s fHinthag! abehin 1Editke Thi s
S described in greater detail in U S., Patent hﬁ. , 078,523 . which is
i ncor por at ed her EFRPBINY P @& ar Bechanismyds, fully g%?‘f?&ﬁdarll’y to Fig.

3 the elenents igoaﬁpdiﬂil@ ftelti agplBedt ien METOD ARDL meli?m{tn’ FOR g

m Cr oprocessor | C er upae e lrection o . a store
program The mi c%ﬁ%%&ﬁgq R%%%g’&uﬁ uélé‘g’ tlﬂ'és' %atl?&? PRt HFaE ¥ MNecei ve
manual input datasioss) 342, Ailedeoat March 2 he gwsi,NEiDgd nBdiiIteankbuang it

couples to the ..display 6 t ro t he. oper.ator _w th nessages. .| nput
data may al so bewﬁégef'gﬁogﬁﬁed%g%a&ggfér %‘I’el’p(gaf 108 @8§Apf‘%‘a°rp°r§q'€‘q fry
m croprocessor l4efékencechieymiocessor 14 controls the drive notor 7 to
feed the ribbon 13 an e | abel i.n di,a 22 into_pgsition where a
thermal print head 8 ?‘sgﬂema(‘a:lo rﬁ&gl éga?g??%rsﬁ“rﬂm?héndg% R A% a on
the | abel s 1machine 10 ihempasgedetoordomdratfe whehetke erhernsaldepends on
t he parti.cul ar__| | al [ u , it Ls.30 Inperalive,
therefor | thal t REREBFoFBisl de B3 PHsUREE » M0 bableilel DU iR

. labeling media 22 such that the print head can print

characters or symbols on the labeling media. This is
described in greater detail in U.S. Patent No. 5,078,523
which is incorporated herein by reference.
15 Referring particularly to Fig. 3 the elements of
- the printing machine 10 are controlied by a
- * microprocessor 14 which operates-under the direction of
a stored program. The microprocessor 14 couples to the
key board 4 to receive manual input data from the
20 operator of the printing machine 10 and it couples to the
display 6 to prompt the operator with messages. Input
data may also be received through a serial port 9 coupled
to the microprocessor 14. The microprocessor 14 controls
‘the drive motor 7 to feed the ribbon 13 and the labeling
- 25 media 22 into position where a thermal print head 8 is
controlled to imprint the desired indicia on the labels
1.
- The precise control of these elements depends on the
particular label material being used, and it is

30 imperative, therefor, that the wmicroprocessor 14 receive
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-9- I nformati on which precisely specifies the |abels 1 on the spool
.20. Label specifications are received by the m cr opr ocess a
sensor board Y@ P#P4i s coupl ed to a menory chip 26 on thg&F’g’g%fﬁ@g]om
20 as further 5 described bel ow. The sensor board 15 al so receives input
fromsensors 17, 19, 21, and 23 to relay information to t he

m croprocessor 14 concerning other aspect%-of the printing operation
such as print head position, |abel supply status and ribbon supply
status. 10 Referring particularly to Fig. 4, the spool 20 is

formed by two npidédrpititn ovhiaht preddsaby dpecilffies ithet labelpalton sthe
circular cylindrj cose 4Q i \ . . openj 43 in the
roll of Iabelinggﬁéé%a£§2. Aggfgégggggl?%sf%g%e oﬁ%?ﬁeggngﬂ%f the core
40 and 15 engagewionepxdcisssr tlde firahehi agnaediko2A 116 tdesi Asi coupled

pl ace. The ot her _gl 0 i ' a

circul ar cyIindngagngﬁ%?€$f§n?h2? %téﬁe fa%%%gﬁvﬁﬁhthggggggtgﬁg of the
core 40. A fl &ngdegeribed dxelawis Thei sehyopuborardl kr aulisd recedups4nputd it
engages 20 the okbgr gbfOfsthe nal | 29f Lagebing, nedia, 3 $148 and
50 extend IateraFPy out Ward from edch énd of the a?pogfo?g'gaﬁé t hese
hubs are recei ve§henmacpap¥ofssqFadédconcerpingt oktes appecsionfi FheFigs. 7

and 8, forned pagEiHEiﬁE oper#tith hodsVBLEhe | Bed® BYAY bR, t hepLecept acl e
cavity 12. 25 One of _the receptacle porti.ons_of the assenbly 51 is
sl i dabl y noveabl éuwPBlicebnFptiatnsd FifbenreREPBIYOFEPIMIS.- | engt hs.

Referring panfy cul arl ¥ekor Fifl$ partalk18r1{ihecCRIg 4%, theS@PYRT 8 @shousing
for a menory chip 26 that stores 30 information speC|fy|n% t he size and
type of |abels formed by two molded plastic parts, 40 and 42. The first
part is a circular cylindrical core 40 which extends
. through an opening 43 in the roll of labeling media 22.
A flange 44 is formed on-the end of the core 40 and
15 engages one side of the labeling media 22 to retain it in
place. The other element of the spool 20 is a cap 42
which has a circular cylindrical shaft 28 that £its
snugly in the open end of the core 40. A flange 46
extends radially outward around the cap 42 and it engages
20 the other end of the roll of labeling media 22. Hubs 48
and 50 extend laterally outward from each end of the
spool 20 and these hubs are received in a pair of spaced
receptacleé 52, shown in Figs. 7 and 8, formed part of an
assembly 51 which is mounted in the receptacle cavity 12.
25 One of the receptacle portions of the assembly 51 is
' slidably moveable to accommodate different spool 20
lengths.
Referring particularly to Figs. 5 and 6, the cap 42
sexrves as a housing for a memory chip 26 that stores

30 information specifying the size and type of labels
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- 10- carried by the spool 20. This stored information is needed
by the mi croprocessor 14 in the printer 10, and an i mportant aspect of
the present | MEMHEA i s the manner in which this infor REYEAYH279
coupled fromthe nenory chip 5 26 to the m croprocessor 14. The
menory chip 26 is nounted on a square printed circuit board 30 which
shaps into place in an opening 41 fogtered in the end of the cap 42. A
set of four retainer arnms 45 are integrally fornmed on the inside of the
cap 42 10 and they snap into place to hold the circuit board 30 in
position. The necaxyiediyy Zhel $p66l des ed ThispPls@eeedNinfSrmatich $g0osed on
the inside surface of . the circyit board 30. . Two | eads on the nenory
chip 26 connect ?ﬁ?‘g?fbkpyoﬁ: AJ§¥OPToceFsq%e 14 ARuFPe PREIRFE30 W0 angarp  of
circul ar, -concenimpertiant alspeicti 68| thdPratient32na8dc 8dn 1y B @BnhBe outer
surface of the cirguit .board 30. As shown best in Fig. 4, the t wo
LA o i

el ectrical contatts 154 1R LBt EhYS £°%B fr°mté$? ZEMOTYACBiPt he
spool 20. Altbhougé o pia mikcroproeéssdr ixgal contacts and correspondi ng

| eads are shown, 20 e n.twl.contacts an | i ke nunber of |eads may
be used as the a%‘? caetq‘l%é?f \f@gﬁﬁi#%(asats hothted ORet SFIIG FEAPFERI arly to
Figs. 7 and 8, whircuite boardspoowhéhisnapmaiped phade plmcm idpehlagpiint er
10, the hubs. 4 . 5 re_rneceived in wel | defin by a curved 25
wal | 25. A retai %%ﬁngfp%nng:h%4ipg §gf%}ferrec§pa§2t'heksf>%5l°Fdf° *eEALRCE  t ed
into the well, amomst4Smiendatibgrklintivrmed phackewhesiddheohithel 8apna2 -

The spool | 20775 b8P Al 18co p1IER o HENA0 e BRIT Ak, BonicaBeting 50
30 out of the rerepitides Fhsi msmorneckip i26g ibosokdefed him place and is
disposed on the inside surface of the circuit board 30.
Two leads on the memory chip 26 connect through openings
in the circuit board 30 to a pair of circular, concentric
15" electrical contacts 32 and 34 formed on the outer surface
.- of the circuit board 30. As shown best in Fig. 4, the
two electrical contacts 32 and 34 are concentric about
the axis 24 of the spool 20. Although a pair of
electrical contacts and corresponding leads are shown,
20 more than two contacts and a like number of leads may be
used as the application requires.

Referring particularly to Figs. 7 and 8, when the
spool 20 is snapped into place in the printer 10, the
hubs 48 and 50 are received in a well defined by a curved

25 wall 25. A retainer spring 54 is deformed as the spool
20 is inserted into the well, and it springs back into
place when the hub is in position to hold the hub in the
well during operation of the printer. The spool 20 is
removed from the well 25 by pulling its hubs 48 and S50

30 out of the receptacles against the spring force of the
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-11- retainer springs 54. As shown in Figs. 7 and 8, an end
wall 56 is forned on the left receptacle 52 such that the gk e cap
42 abuts | WOM¥#¢ he spool 20 is inserted. A pair of 5 ogPenl négzg’g and
39, are forned in the end wall 56, in which a pair of stationary spring
contacts, 36 and 38, extend t hrough and engage the end of the cap 42.
The stationary spring contacts 36 andl88 are electrically coupled to
t he sensor board 15 by conductors (not shown). 10 The sensor board 15 is
then coupled to the m croprocessor 14. The spring contact 36
is aligned with resaspeolsppings 54.24 to engage the central contact 32 on

the circuit board 28%nh pd%gld ltnhglégr [ Qg-rgée)grhtaeétn %gdl ?a?gaggdlé Jomto

15 engage the annul ar Sha contalt 34 ess o orl ent ation
of the spool 20 ehotheileftitieseprachet h2 suckpitiatgtbenendt of Jchaarmheed2wi | |

make continuous ghgeLrifabhen tHeOBPELH! of ﬂt.m;e{}%eeoncsn%m gontacts 32

and 34 on the Spoo a resu contihuous el ectrical
20 connect i on3Shepprewingde Iemndy 3¢éhi EIQGfWerelfsp}@Gl end wabl 56, time

m Cr Opr ocessor LgvkBn! Seffd MeelechdibRalpl B Amedoncacts, 36 A g here has

been shown and descri be are at resent consi dered the referred
enbodi ment of thextendrmmnslb@ndr engpge meathroénfcheocmo%% skKiig ed in

the 25 art that \é@&t@&ﬁafyagﬂesxga@@neaétélwtam%ecaeebew@@lﬁcalw herein
wi t hout departing fromthe scope of the invention defined by th

appended cl ai ns. coupled %@ Wy Fe3ger board 15 by conductors (not shown)
PCT/ US99/ 0284% The sensor board 15 is then coupled to the microprocessor
14.
The spring contact 36 is aligned with the spool axis
24 to engage the central contact 32 on the circuit board
30, and the spring contact 38 is spaced therefrom to
15 engage tﬁe,anhular shaped contact 34. Regardless of the
orientation of the spool 20 abouﬁ-its axis 24, both
spfing contacts 36 and 38 will make continuous electrical
connection with the concentric contacts 32 and 34 on the
. end of the spool 20. As a result, continuous electrical
20 connection between the memory chip 26 on the spool 20 and
the microprocessor 14 in the prlnter 10 is maintained.
While there has been shown and described what are at
present considered the preferred embodiment of the
invention, it will be apparent to those skilled in the
25 . art that various changes and modifications can be made
therein without departing from the scope-of the invention

defined by the appended claims.



-12- CLAI M5 W claim 1. A
spool for supporting a roll of print media in a hand held printer, the .
conbi nati on conpri sing: a cylindrical core which extends
through an WQPBMg in the roll of print nedia and enabl eBCTHEIH At 5
media to unwind about a roll axis as the print nediais consuned by the
hand held printer; hubs fornmed on two ends of the cylindrical
core and shaped to fit in receptacl eazi-n the hand held printer; 10
menory neans nounted in the spool and | ocated near one hub;

a plurality of electrical contacts formed on the end of said one hub
and positioned to engage a like nunberamisait i onary contacts in one of
the printer 15 receptacles when the spool is nmounted therein; and .
el ectrical connections between said electrical contacts and said nmenory
means; and We claim: Wherein the nmenory neans stores information

speci fying the print_ nediga su og;ed by the, spool . . 2. ... The spoo
as recited in claimi; i n£ cgchl Wohde p?ﬁ?h?il?t’ipl(}f &I BELPF CBF D thct s
is a pair of el achan@aheld primiteatt $he combind1@D/cbiPI4sing:

PCT/ US99/ 02879 a cylindrical core wﬁ%ék extends through an
opening in the roll of print media and enables the print
5 media to unwind about a roll axis as the print wmedia is

consumed by the hand held printer;
hubs formed on two ends of the cylindrical core
and shaped to fit in receptacles in the hand held
printer;
10 memory means mounted in the spool and located
near one hub;
= a plurality of electrical contacts formed on
" the end of said one hub and positioned to engage a like
' number stationary contacts in one of the printer
15 réceptacles when the spool is mounted therein; and
electrical connections between said electrical
contacts and said memory means; and
wherein the memory means stores information

specifying the print media supported by the spool.

2. The spool as recited in claim 1, in which said
plurality of electrical contacts is a pair of electrical

cohtact_s .

) O I



3. The spool as recited in claim1l, in which the tw electrical contacts
are concentric about the roll axi s such that the spool may be inserted in
the printer receptacles at any orientation about the roll axi

4. The spool VR84t ed in claiml, in which a printed ci?ﬂf?’?”f%g?d is
mounted in an opening formed in the end of said one hub, said electrical
contacts are formed on one side of the printed circuit board, the 5

menory neans is nmounted on the other sidesef the printed circuit board,
and said electrical connections are forned by conductive paths on the
printed circuit board. 5. The spool as recited in claiml, in

whi ch fl anges are Rornerhespgoolhagndsciied hin cquaimdni,c&h wioich thd O
retain the roll of pr#nt nedi 8 in ge_on the s The

I
spool as recited MR SFEFREECY cqﬁﬁ? N:thke conc?#%ﬁ%ﬁbagﬁatt% © atf Hcent
fl ange are fornedxas anchrmhgpwﬂhe spoap m&ycﬁ9|rnsérxbdnéd thetﬁmnnter

cylindrical core. [ ecl,t &f cla i n which a
printed circuit BESFHERE ﬁ%dﬁi §§;§9§§ngé§}ﬁ$,a orne © r° ?ﬁ% end of said

one hub, said electrical contacts are forned on one S|de of the printed

Ci _rcuit board, the 5 rmr.yhge%(a%& gF r| Cg?%téi%ﬁ iierlﬁl‘gg &g E{he

printed circuit board, and connect| ohs ar & Tof ned by
conducti ve pat hs parintkd p;x¢nx§jh9amduns pounrted in ‘an opening formed in

the end of said one hub, said electrical contacts are
formed on one side of the printed circuit board, the

5 memory means is mounted on the other side of the printed
circuit board, and said electrical connections are formed

by conductive paths on the printed circuit board.

5. The spool as recited in claim 1, in which
- flanges are formed on both ends of the cylindrical core

to retain the roll of print media in place on the spool.

6. The spool as recited in claim S, in which said
one hub and the adjacent flange are formed as an integral

. cap which is fastened to the cylindrical core.

- 7. The spool as recited in claim 6, in which a
printed circuit bogrd.is mounted in an opening formed in
the énd of said one hub, said electrical contacts are
formed on one side of ‘the printed circuit board, the

S memory means is mounted on the other side of the printed
circuit board, and said electrical connections are formed

by conductive paths on the printed circuit board.
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