22&0286'PRINIER‘FOR'PRINTING ON A WEB OF RECOéD MEMBERS TECHNI CAL FI ELD The

present’ ihvention relates to a printer for printing characters in various
fomts and formats 5 onto -a web of record nenbers and nore particularly
to such’a printer that is processor controlled and has a nunber of optional

features or operations that may be enabl ed or disabled to reconfigure the

printer

by software al one. 10

BACKGROUND OF THE | NVENTI ON

Printers capable of printing characters in various fonts and formats onto a

web of

record nenbers are known to include a microprocessor for controlli
the operation of the printer. One such printer, a 15 hand- hel d I??
stores the software for controlling the operatlons of the printer

only nmenory such as an EPROM and stores the data to be printed on a |abel

in a RAM' Thi's known printer may be coupl edd o a host conputer to change
the data stored in the 20 RAM usi ng software al one, .that ‘is, by
downl oadi ng new dat a fromthe host conputer into the printer's RAM

in order to chapRINTBER FIOR FRINIING thal Ivmm o eajoores of the

However,

printer as defined by t
di sassenbl ed, 25

e printer nust

stored in the EPROMis both time consum ng and costly. SUWWARY OF THE
EEGHN LAY FEIELY

| N\VENTI ON The present invention is

arious aspects in the

appended claims to which reffy @resaiounhdiidie féttes to a printer

“
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15

20

25

for printing characters in various fonts and formats
onto a web of record members and more particularly to
such a printer that is processor controlled and has a
number of optional features or operations that may be
enabled or disabled to reconfigure the printer by

- software alone.

. BACKGROUND OF THE INVENTION
Printers capable of printing characters in
various fonts and formats onro a web of record members
are known to include a microprocessor for controlling

. the operation of the printer. One such printer, a

hand-held labeler, stores the software for controlling
the operations of the printer in a read only memory
such as an EPROM and stores the data to be printed on
a label in a RAM. This known printer may be coupled
to a host computer to change the data stored in the

NRAM usxng software alone, that is, by downloading new

data from the host computer into the printer's RAM.
However, in order to change the operatlons or available

- features of the prxnter as defined by the software

stored in the EPROM, the pr1nter must be disassembled,
the EPROM removed and exposed to ultraviolet light to
erase it and the EPROM reprogrammed using a specialized
programmer module. The process of reconfiguring the

t h& EPROW reaned and exposed to ultraviolet light to
erase it and the EPROM reprogrammed using a specialized progranmer
The process of

50286

read

be

( _ modul e.
-reconfiguring the - -2- printer by altering the software



A preferred printer enbodying the present invention includes a fi.rst menory
that is nonalterable by software alone for storing the software routnes
defining the optional features or operations of the printer. A second? .
menory that is alterable by software al one stores a table with infornméion
therein identify- ing each optional operation software routine as enabl ed.
or disabled. The information stored2for each enabl ed routine identifies

the |ocatigirtebyaliter{ 0yt tHe s6£ekaE80stOrbCihi tRE BBROMY; Whereas, .
the infornation stored for ea dlsgbéggtioutlne i ncl udes a disable flag.
S

ch

An input detiREER e ED| SOBTURIRE 71 A-a¥-a keyboard, is provided to
all ow the user to sel ect angUMMERRYfOE PHEr BNVENTDONoper ati ons of the
printer. The printer j,ncl ] 2SsQr .t Pat _Ls.respon-_sive to the
i nput device for cont#%?l#ﬁ%g?ﬁgn%%ggggggﬁsigfd%ﬁ%“%?iﬁ?e?ggiﬁaﬁéeﬁfdance
with the scispeges duti bhegapprerfedt cladper boi whichthzeperenee shevldncl udes
means f or Adv esd agddw. the m croprocessor control. of the printer with a
host” conputer or the like to allow the printer to be reconfigured by
software al one; that #sPrelerred Brinbedi apbedyingetiheaBresento t he second

Cmenory to efrbdgr for ENCDUGeY di abkedmenbrPneha®Pes anoha Phe sSHL VAN €
routine, t dlsa€ e, 8, PLEYI QU |y epabled ggtlongk ogeratlon sof tware

routine an3°3f 9 {)‘f%’é% -\ ‘a?gag?gdsPBﬁH‘ﬂe § A8HAYR5RI QU ReW routine into-
a RAM -&: f Beiwg sehe heppionadr feayubesr ocoopegat tonbyofothear e al one,

e P g By T by At L Sh, B0 bOCRBELAYEED 0 o0

new feat ur o elimnate tures in a me and

very inexpeone|stonss & tESbR Pitni oformet beavehese imeidenehfion wil |
now be desciibeshél) dPtfonal operation software routine as enabled

or disabled. The information stored for each enabled
routine identifies the location dt which the routine’
is stored in the first memo:y; whereas, the infofmation-
stored for each disabled routine includes a disable
flag. ' . a

An input device operable by a user, such as
a keyboard, is provided to allow the user to select
any one of a plurality of operations of the pridter.
The printer includes a microprocessor that is respon-
sive to the input device for controlling the operations
of the printer in accordance with the software défining
a selected operation.'.The printer also includes means gvj
for interfacing the microprocessor control of the
printer with a host computer or the like to allow the
printer to be réconfigured_by software alone; that _
is, by the downloading of a new table into the second
memory to enable a previously disabled optional opera-
tion software routine, to disable a'pfeﬁiOusly enabled

| dptional operation software routine and to téplace a

disabled routine by downloading a new routine into a
RAM.



detail by way- of eXahp]e, with reference to the acconpanying drawi ngs, in
mhiqh:f;FFG. 1 is a diagrammatic. side elevational view of a printer in the
form of a hand-held | abel er in accordance wi th an enbodi nent of the present
inven-\fS tion; FIG 2 is a block diagramof the |abeler of FIG 1; FIG 3
is an expl oded perspective view of one sedtion of the hand-held | abel er of
FIG 1, 20 - - "FIG 4.is a map of the | abeler's nenory shown in
FIG-2; FIG 5 is a flowchart illustrating the system configurator- '
subroutine of the |abel er erBRRAHTRY R PFERERY Ry heiwpcopbigured

FIG 6 is a flow ghardoftwdisd ralodd, (e L3Pl RebANdS eaxSrbOLY | N1 O il Te,

| abel er enbodyi ng { he present. inv ntlon;?E%gi 7 1S, a qgfrt | %ustratlng t he

master junp tabl e B tH R IRRY D IRTMETFLEST e8] RS At vRRS

DESCRI PTI ON OF THo1PRD-ERRL VRO MENTedftyre ot B ®ngthoyt ngmdlvet po £sehhe

I nvention is show%ﬂd1J%§§ i éhggﬂg%geld | abel er generally i.ndicated at
en .

30. Al though the pres nventi on TS Scribed herein in the context of
the | abeler 30, it 35 is ap@BRIEDHIRESCROPTHEON tQHTHBIDRAWINGS s t hat print

characters in various fonts gpd {Nmﬁg%ﬁg f{\@@%ﬁ_ ??i@f%i@ﬁ’gr’ﬁ"fémh '

as a table top printer that prints tags or wn 1n
U.S. Patent No. 4,detaid/fy vy RE$¥epPher ofithi xeferener okt ed herein

by reference. The J&hshsdn sdﬁgwmﬁggylfﬂ(ﬁhﬂéﬁpcludes a frame or housing
31 having a handl e 32..§%éﬁﬁgﬁsing 5 31 suitably nounts a |abel supply
roll R The roll R is shielREd ¥ da @i iagrammati id grisle sidvadsiahast by a

cover 33. The rollyRd %£UN SAGO P PR ©Ff a hand-held labeler
(N in accordance with an embodiment_of the present inven-
15 tion; '

FIG. 2 is a block diagram of the labeler of

S

FIG. 1;

FIG. 3 is an exploded perspective view of

| one section of the hand-held labeler of FIG. 1;

20 FIG. 4 is a map of the labeler's memory

shown in FIG. 2; _ '

FIG. 5 is a flow chart illustrating the
system configurator subroutine of the labeler

_ embodying the present invention; -

25 FIG. 6 is a flow chart illustrating the
table'handle: subroutine of the labeler embodying
the present invention;

FIG. 7 is a chart illustrating the master
Jump table of the labeler embodying the present invention.

30 ' DESCRIPTION OF THE PREFERRED EMBODIMENT .

A printer_ehploying_the present invention
is shown in FIG. 1 as a hand-held labeler generally
indicated at 30. Although the present invention is
described herein in the context of the labeler 30, it

35 is applicable to other types of printers that print
characters hlﬁarﬁmﬁsfonusand:ﬁmmatscnkoaawébcﬁfrexxd

" members such as-a table top printer that prints tags or the




label web C shown in both solid lines representing a full rolt R and
phantom lines representing a nearly 10 fully depleted roll R  The: ﬂ
conposite web C includes a carrier web~Whaving a coating of rel ease "
* material such as silicone wherein the |abels, such as label L', are h?

rel easeabl ¥158euREShEWhA T B8 < Pafantvly. £ pt426Tt4, sehs tive adhesi ve.
~ Solid, recﬁhﬁgUhanonnnkyhmﬁlnayﬁm@rBWEﬂﬁdéuﬂBﬁnﬂﬂ@rﬁﬁﬂ@m%¢de of the carrier

web W f or sensi ng by, an al sor 38 in prder _to, cont vari ous

| abel er functions ana‘%(?p%ﬁ%ﬁfs%ed}tﬁs c%‘?ﬁ)‘l’)%lf ?%%ellmk%c%“%%spayed out of
the roll Rawleamenozdhausing @1 flevimy ackhimdlen32) gehernbuyihgdi cated at
39 is ergte e cl ud i lient,dciving rol
40 andqg cgg g?éggﬁlgégg#ﬂﬁ%d réggﬁéiiékﬁﬁﬁ%lfogi Eﬂhqf%?nr?%% %r|V|ng r ol
40 is couphédshéeédeddﬁnnm1dﬂbxantﬂcmmdltiomssrsuﬁu ashéusbnbp3|te web .C
passes frog1ggveghg3rol@H@tﬁbffnﬁwgg éo s@ﬁ gga%fgoﬂgbg only one of

which is shomn at : Fron1there the co a gradual
transition é?eﬂtwﬁ§s§b§hﬂﬂﬂu n hothi selyd. 1ihésgﬂ¢ﬁéésﬁ2t§hﬂ a guide 44

“define a pghhif lellh% ,C HHD PHh &P ﬁb@&%@ﬁ:&é&@iﬁg%%é&ﬂ?o the
conpo 3 C |s out. of _the roll RO e one hand, and a print
head an\év?1 18055 %ﬁ;ﬁﬂ%ﬁeﬁlgéﬁ@?a???P?ﬁﬁF%aY%B QtlﬁﬁiBﬂthe ot her

hiemd tThe Wﬁr ca&rhtea:dw& Ivaa:aaaﬁiq jaagdséakmg 6f ckveaky ﬁaaeedamrl Ptth o
el enent s i ch extends per i cul ar 0 e
conposi t e . REEICAS Fh 4%ﬁé;rh%ﬁFh%dﬁgﬁyi?hﬁ§ bngBEFtﬁsméﬁg i s through an
angle T noL* IeaxetMEldaseﬂbkyuhgnutedabbythéou&rtéer]websWnbygaa full
of the. pat REgesre el iheblogl 831807, hERREENLAR makRE 17N 2

| ani natdr . geyeb®! m;qwmﬂeﬁnqnithe4ﬂndec5u69505 pbelcarrlerlvebp85|t|oned

e osely, adeggeReniding P 4 d%éféé'ies@HBBQCBBb%V‘G?EeEh@oszbHE:B‘iad 45 and

various labeler functions and operatlons.
The_composzte label web C is payed out of
the roll R when an advancing or feedihg_mechanism
20 generally indicated at 39 is operated. The feeding
mechanism 39 includes a resilient driving roll 40-and
a cooperating serrated metal idler roll 41, wherein
the driving roll 40 is coupled to and driven by an
electric ﬁoto:llGZ.' The composite web C passes from
25  the roll R to between a pair of spaced guides, only
one of which is shown at 42. From there the composite .
web C makes a gradual transition as it ﬁasses about S
the guide 42. The guides 42 and a guide 44 define a
' path for the cbmposité web C between the place where
30 the composite web C is payed out of the roll R on the
one hand, and a print head 45_and a cooperating platen
generally indicated at 46 on the other hand. The
print head 45 has a straight line of closely spaced
print elements which extends perpendicular to the -
35 path of travel of the composite web C, The transition
made by the composite web C is through'én angle T pot
less than 85° and preferably about 96° assuming a



The carrier web W passes partly about the del aminator 47 to effect
delanlnatlon of the leading label L'. The leading label L' is dispensed

i nto | applying 10 relationship withJgespect to an applicator

gener al y i ndi cated at 48. Fromthe del am nator 47 the carrier web W passes

agﬂ n o Zgo cogt a€uldi tlabehe sm:lp@tlgn rédl mld afnido it haﬂz’:flb%]t iy ahpp&:eai-SQUI dg
rol | er to be- (o} n e.carrier web
W has enough stl Fﬁ%%? %@gb %%§ ﬂ% ﬁb §§I§% §%th5P Ci8t51%%8nd to exit
through an exit &pami 3§ Hm. ﬁmdtNQSHOWmaﬁ;tibkm aboudi 25 amoveAadeé-behi nd

the handle 32. V\ﬁfakh;h%ft%rrego%r%efr‘&l'iby@in%icta'%%deats %h‘i%lﬁd%f@, tf}g‘éfﬂon

general ly indi cated_at noun |ng vari ous conponents bel er
30. The secty on¥9d1ge posisipnedeclosedy @digsentt $her dingapigpresgure

anbi ent cont anm nebneactndbetweene tmniszd@arteqketaa Qtsn%tnlat ¢he @&a@éheﬁspart of -
t he housing 31, ?&ede5|re ectlon 25 i s, shown to

general |y box-li ngﬁﬁéﬁe§0“ﬁ§V|n§a§§ﬁi Paﬁ | Gho8t ﬁPFhGSSQHFH6§°62
Keypads 63 proj ed? &breﬁgbc&hdeapmﬁmmgio&Zpfan&eaﬂeaﬂdhgngaﬁélrBcelVes a

di splay 65. A gr | i ety as isgned . w h les 62.
The hol es 61 bﬂ?e%§§9§m§h a%%l gﬁs dQ%Bg%Fereﬁgtgréghnggpﬁéggﬁget 61'
are col or ch%d relardonshie Néé@ fr@spegitortoc G appliigakeypgenesallyhe

menber 60 has a_ Raf caleapareysl, ab?r% Wh@d@l'a%%‘lt@? 43 ke’ Gbrigeel ving
a shaft 68 having flats t

housi ng 31 agai n¥€ rUtEFﬁ@Fs agRd ns iate G@“ﬁé§§e§ Fﬁr693h9&3§§ﬁlé§vof
rotatable appllcaharf&ahlem&réq m&h emhmwse.@hﬂd&pruqetoms4%o bee

section 59 can ot RyiOhelioue ViR i o ST BhelBpTRLGl © 05

cooper ating ¥ i nweth W hasi tenbtu@m siifcfmws it beaplus}xledaadoggngudldb; i n-
50, 51 and 51' and to exit through an exit opening 52
in the housing 31 at a point above and behind the
handle 32. : _

With reference to FIG. 3, there is shown a

20 section generally indicated at 59 for mounting various
components of the labeler 30. The section 59 helps
-to protect such components from damage and ambient
contamination and can be considered to constitute an
outer part of the housing 31, if desired. The section

25 59 is shown to include a generally box-like member 60

having a wall portion 61 with openings 62. Keypads
- 63 project through the openings 62, and an opening 64
receives a display 65. A grid-like sheet 61' has
holes 62' aligned with the holes 62. The holes 61’

30 receive the keypads 63. -Different areas of the sheet
61" are color coded to avoid the need for color~coding
the keypads 63. The member 60 has a pair of spaced
‘tabs 66 with aligned holes 67 for receiving a shaft
68 having flats 69. The flats 69 key the shaft 68 to

35 the housing 31 against rotation. The shaft 68 passes
through a series of rotatable applicator rollers 70
which comprise the applicator 48. The section 59 can



5 dicated at 72. Another circuit board 73 nounts the display 65, a

m croprocessor 74 and various other electrical conponents 74" whichr-arge
" diagranmatically illustrated. The pri head 45 is connected by a ribbon "
connector 75 to a plug-in type connector 76 10 which, in turn, is =

connect ed t) ddie dBSHONIREENSOF t 768 Pdiewddn Nf€sl sl Iy Ropgsbd3 also .
nmount s an aUXI|IEU%;JJtthn]batteég /7 for powerjng the mcro- processor 74
when ot her FoRRELFEH R RRZY BARDCRR sHYS 79P8R RORET Mt ed. Additional .
menory is contained iThélXkeypads néBdand r& utdoeath ndB.pr iligedrinted circuit

boards 71 r d { cli by faste s /9 secured to

t he insi de%%ﬁietaslg%%e%wgfé'%ts{;%% %d?%ﬁci‘?%og?ﬂ/eﬁ ¥ dfleners 79 and

by spacrs dicatid af iTR ed Aother dbreuitboard ctimahindts tvboe pl aces 20 to

the printe ' } tedO Y/ 5 0f which is shown. A
p %ﬁﬂ%&i _séé. o %ézéyréééé@osﬁ 78 Sta d i@jgaéirpe%

support generally indicated at” 83 Is own to includ enber 84 having
spaced gui Feke®tF ¥qal |RFReRentR 24| uibich AFeidkpgraaRARIGAL Henber gener -
25 ally indixnistkatedS. The Stigleshedd 4 idtcomvedsdd asky ggooves 85, only
one of which,.i.s shown. The mﬁ?ber 84 has SP ced tabs 87 hav;ﬁg al-i gned

- round hol eFIRPAKITMILLERT /7 hEC shPHugst STRREFPSelUre the support
83 to be sddiclon HY.turmaiis odommiecised ntp the ar o Sogesssod hr ough

oversi ze h S | enbe 4 - =1 are threadably -
received i (r)jfhrg%'egbérr%a}ﬁ)ée@;rs@b'[zg‘g’é%uégeép#%(%ie%&ggoﬁltft e nount- ing
nmenber 86. aufticliany nkitloiumrkatteey Vil for gpowrningotheymicte screws 89 to

prevent shidtddgs Qi tHE Fr&EV6eRer SSwexi 8b! ¥ndTmiSopb&sssde Because of
the loose sliding, fit between the nepbers 84 and 86, rotation of the scre
92, or eithid helnferriiptedan Addhtional memoryels fonained iR urn bri hgyvs

the stngi ghd ;#mai it i BGakd eTBNt STRE phin®ed Néiteeit Board®
al i gnment V%f'and 73 are secured to the section 59 by fasteners
79 secured to the inside of the section-59 by screws
80 received by the fasteners 79 @nd by spacers 81.
The printed circuit board 78 is secured at two places
20 to the printed circuit board 73 by stand-offs 82 only
one of which is shown. |
A support generally indicated at 83 is shown
to include a member 84 having spaced gdides 85 for_
. loosely and slidably guiding a mountiﬁg member gener-
25 ally indicated at 86. The guides 85 fit into oversized
' grooves 85', only one of which is shown., The member
84 has spaced tabs 87 having aligned round holes 88
which receive the shaft 68. Two screws 80 secure the
support 83 to the section 59. A pair of ‘adjusting
30 screws B89 pass through oversize holes 90 in the member
84, through C-rings 91 and are threadably received in
threaded members 92 secured in holes 93 and the mount-
ing member 86. The C-rings 91 are received in grooves
89' and the screws 89 to prevent shifting of the screws
35 89 axially of the holes 90. Because of the loose
sliding fit between the members 84 ana 86, rotation
of the screws 92, or either one of them, can skew the



the axis of .the platen roll 46. The nounting menber 86 has a pair of
spaced arms 94 with round holes 95 5 which receive aligned studs 96. A
cofpressi on spri-ng 97 acting on the nmenbek_86 m dway between arnms 94 and

t he ne¥a heat sink 98 which*wounts the print head 45, urges the print head

45 iNto pressurfefiB8kags ot Anf karp drangr ¢hle é@:ahgng aihkbngsopreqpLact.
The 10 spring 97 _al so enables the print . Eeﬁa %D yi el-d & Q accommbdat e big
| abel s. The spriR§ 8+°REBES PR & ﬁogﬁ dREPNGLABRBERtSBIERd in a
pocket 98' in thbehaatissifik tha. pIheeprmbalheﬁd nuuetmbgnﬁEﬁbemeﬁseks
pref er ab ¥, ConsbelRbE sl pATLTBIISh R Hen By 1 enl oLl ABTekS ol

e era tively

general l'y U shaped con |8urat o]y 6 I's pre
f1exibl e an® r eshipbnresrdveanligned ﬁ@uéﬁaﬁﬁe theCPNPHESEead spriog

conpensat e for R hetin Sohettﬁ%eﬂleh%%rprs'snhlla%_? éétae@npb%ﬁngh%ha% due,
for exanpl e, ggnufac vari ations. arns 94 are

parallel to eacﬁ t jeka upeﬁﬁeﬁleén9§k@ﬁlﬁﬁempﬂnﬁﬁeFPefPéiPSIBeaﬁd
resilient. const uBgt uegesEeable @t&n&4he&m asnadtbOpaebsghé penthes 93'. Each

arm 94 has a hogk- s U der. the t sink_98 to
couple 25 the Hﬁﬁht&ﬁanﬁggggp §81&2 ﬁPeQQQ c?ﬁgaﬁg BBFS 86'
al | ow forIlQntsprnngeeﬂnalbetuaablebetMenbedn&Ghaad tbheyliedd sobnk 98 but

prievent thelr sBa5AEARFeTRIINRAG142 | TRNMRiL BCnedebOshake 2 body

100 with a pair 0 'ts one en a parr of tabs
102 at its ot hepoeketpdnt itbs. monnélme@em@srh@@eag@udg aoporkesi 984 in

aligned hol es agd t8BSnh2@t 2AnkCORSI @He EHQnEEﬁQ%H ﬁ%uﬂkiﬁghﬁémBEQJeC'
tions 106 haV|ng§hgles 107 for, receiving Studs 108 qQn tabs gui de
I

42 Ns/thus pivoP&l 18oBEeLerakdy3sonssyugtedn & rompeldsd, P&ﬁ&tbﬁ PRexi ng the
tabs 102 t dvar dteggtRloahar ist bE gendsally uxshaped contdgurtltiond i nserted
into the hol es 187 o etaby Yhe haledelny 381a1:e1,R5631bY8 B33/t o
resilxent and can twist to enable the print head 45
to compensate for variations between the print head
45 and platen roll 46 dﬁe, for example, to manufactur-
20 ing variations. As shown, the arms 94 are parallel
to each other but they can skew due to their flexible
and resilient construction. Each arm 94 is joined to
a bight portion 93'. Each arm 94 has a hook-like
member 86' which snaps under the heat sink 98 to couple
25 the mounting member 86 to the heat sink 98. The mem-
bers 86"'. allbw for limited movement between the member
86 and the heat sxnk 98 but prevent their separation.
The guzde 42 is shown in FIG. 3 to have a
body lbo_thh a pair of tabs 101 at its one end portion
30 and a pair of tabs 102 at its other end portion. The
tabs 101 have studs 103 received in aligned holes and
tabs 105 on member 60. The member 83 also has projec-
tions 106 having holes 107 for receiving studs 108 on
‘tabs 102. The guide 42 is thus pivotal about studs
- 35 103 on the member 60, and by flexing the tabs 102 .
toward each other, the studs 108 can be aligned with
and inserted into the holes 107 to retain the holder



be flexed towards each other to enable the studs 108 to be-wi thdrawn from
the holes 107, to enable the holder 56 to be pivoted away to aIIOM/access
“to the 5 prlnted circuit board 71, 73 and 78 for ease of access and | a
di sassenbly. The nlcroprocessor 74 a§ shomn in FIG 2, is respon3|ve*{o

inputs fromthe optical sengor he oard 72 trlag switch 73, .a

print head 28 1pe @r&PEFét%EﬁSBPSZGi°na ] FBﬁpéPHFuF s€f8or 203 and
in an on-|ibe fibdeefotewhods eachubthe?lZot enabler thet Beudpelasi ons of the

Egggkgrzoo Lgogg 8ggﬂkgwgbgQ°§o%h@aﬁ81%%Rﬁ§?2065€g§g§;b¥§bg Zggrgganuse
the basic nbad@erubft tef benpivabefcaway: taheldow, achesEPROMERO2 and t he RAM

206 comwi s X 8 t ehar cessor 74
i s coupl ed riheeaEg%ESlgsgsgﬁEatzg RZBI%%E ?grgégheg E g&% %gnnry

control | er 388 dh8ap&e@BABled to 20 the EPROM 202 and the RAM 206 t hrough
an expanded nenory COﬂhéOhh&toﬁche@b&&eﬂﬂ tag eBBWhOLhersc?08,and 210

_ d t 204 202 206.

ngVLoﬁtngiﬁfggﬁégnﬁﬁv80hfﬁﬁ§§§ %F gﬁ@ ﬁpgf852058§§8fagg *al so control s
25 t he hardmheekefbbhedlaﬂelartSQgsemhswatbhe7Bu|atphéad Keadt he notor 162
and a ipkee Lifor 106 LaBEhE0: 3904008 a8 COBREAL alle L ECHLEE 0P OCCSSOr 74

is capable O Erat i One Ih accordance with the
sof t war e staﬂédaaé lnnthQHE@ﬁﬂntm9G9 &ﬁdaZOQSt sempusert Rd2operati ons t hat

t he. |abe'ercéthélC@BébbﬁeQEtESEEOBE‘QﬁealﬁbeﬂertBGnih abBotBahckhey may be’
di sabl ed or | aced by led to,the | abeler 30

t hrough an RS 32°Fﬁ?éFPaEBGZ§2t§sr&??@ﬁ§§¥61?nsﬂefﬁpl1BeF3ﬁpM§5 CIherk_)
operations - Qbotheohabﬁaenaﬁe 204 ,N206Qpt TheaEPROM R20at ahBeramay not be

di sabl gd, or )Pl 3E8d1seMoRa BRLIR RendRE Ah12"360knb"Eab"R8E5070 2re
whereas, the EPROM 202 and the RAM 206 compr1se the '
expahded memory of the labeler 30. ‘The mlcroprocessor
74 is coupled to the EPROM 200 and the RAM 204 through
a hardware/memory controller 208 and is coupled to

20 the EPROM 202 and the RAM 206 through an expanded
memory cohtroller 210, wherein the controllers 208
and 210 provide page control for the respectzve
memories 200, 204 and 202, 206. The controller 208,
in conjunction with the microprocessor 74 also controls
25 the hardware of the labeler 30 such as the print head
45, the motor 162 and a brake 1l18. : \;)
_ The labeler 30 under the control of the
microprocessor 74 is capable of performing a number
of operations in accordance with the sdftware_stored
30 in the EPROMs 200 and 202. Some of the operations
" that the labeler 30 is capable of performing are op-
tional, in that they may be diéabled or replaced by a
host computer 212 coupled to the labeler 30 through
" an RS 232 interface 252 as discussed in detail below.
35 Other operations of the labeler 30 are non-optional,
in that they may not be disabled or replaced. Non-
optional operations of the labeler 30 are controlled



y . C - . [
-9- by software stofed in a kernel fornmed in an unpaged EPROM 214 (FI G 4)
extendi’ng from address C000 to FFFF of the EPROM 200, with the exception of
adgdresses C800- CFFF which formthe n1cropr cessor EEPROM di s- 5 cussed in
detali\beIOM/ The non-optional |abel er operations controlled by the

o e st or s "o BT LBBF L FREC R ESFoal IR HOReRRE AEpPSa SHE TaRPufPEGRS | | N0
ot her messages ORPROM alSpK893654)asxlendmeglfagmth@dc©ﬁ$r©m0%ftQhe ot or

162 and the brakprig8os OphbORRROAPEHAY | AEROERENExLEPEI SR 3P %&:&9@&0' I ed
by software, hereéggfter referred to as gl gpbal subroutines, stored in a

paged EPROM 216 % FFRevk 5% aha RiGEgREOEERERF JBEPROM  GESEPROM 202
extendi ng fr@&m agdssedein8880aid EOLOW. Opheonsh-6peiénali DaeTePtrol | ed by

t he gl obal b t 216 d_218;

exangle, thzufgﬁ BéEEEhéngrﬁg sﬁﬂ&iﬁﬂfsgcgbﬁg§°?gyaﬁﬁrfnngﬁ?d€ﬁ¥?ﬁ£ (3) 20
enabl e/ di sabl e dEPROM(Z;4L|nnclugetbperabebnsoanch §5)thetprimting sfanner
t 6 i 8
Gefining cost colafiPLfeq B Paudikiby fhetpkeht fPad yéi?ﬁgy%?%%% ©
| anguage; (11) g@h PGOQBhStaaﬂsﬂéhgr vegyasesronzsheuﬂgsahayf ? wa®€i ng

data; (13) amabl yeg1fasmehé; coAfrotOobEl EHe MEtber 182 SandNehé ISraret omatic
shut off. The gug éonflguratlon operatlon (1) allows the labeler 30 to be

reconfigured by host conputer 212 to enable or disable other optional.
operations. 30 The port coptignaatoperaptonti of €R¢ dabelsra3lisareto

communi cat i ons vEShEFREiR LKy BpBEliaPes netbtnaflol \Fordteeares 97 o
opefation (3) - engbbbaloqureabiagsbhetorgél in of PageddEPBOMTabGIoﬁl ting of
35 the |abgls copps ﬁ?ﬁbﬁtbﬁa sﬁa g #Japegazggeﬁ b@e'w E?éhﬁgﬁéﬁbﬁbzof

| abel s of a particular ty e setting o scanner type
oper ation extend1ng from addtesses 8000 to C000. Optional opera-

_5 tions controlled by the global subroutines stored in
the EPROM 216 and 218 include, for example, the follow-
ing: (1)'gun configuring: (2) port configuring: (3)
20 enable/disable date} (4) limiting the label count;
(5)'settin§ the scanner type; (6) on-line downloading .

of data; (7) selecting a currency. symbol; (8) defining
cost codes; (9) defining check digits; (10) selecting
prompt language; (1l1l) gun to gun transfers; (12) stor-

25 ing and forwarding data; (13) enabling formats; (14)
configuring formats; and (15) automatic shut off.

The gun configuration operation (1) allows
the labeler 30 to be reconfigured by the host computer
- 212 to enable or disable other optional operations.

30 The port configuration operation (2) allows a user to
~select the baud rate, parity, block size, etc. of the
interface 252 for communications with the host computer
212. The enable/disable date operation (3) enables
or disables the display of the date. The limiting of

35 the label count operation (4) allows a user to limit
the number of labels of a particular type to be-
printed. The setting of the scanner type operation



-10- (5) allows the Iabeler to be used in conjunctlon mnth a scannlng wand
_or the like to scan bar code data for entry into the |abeler's RAM 204,
206. The on-line operation (6) allowpglhe downl oading of data fromthe »
host conputer 212 into the RAMs 204 and 206. The selection of a currei y

synbol operq;ooalazhsakhewaa@eu%ertbObeeh%@h &Becau hﬁeexoayWHQhS used by
various countries. .The define’ cgﬁt Q de operati the defi ne check

-~ digit operafi Bf2p8ing, ¥apgd.ory e 39 &%23 g@ércpgedéPFﬁe £R%s own cost
code and chenkrgi dntor ahiei labeletia RalMeDidgn 206 . prwﬁptohanghége operation

10) 2l 0%oBelaflohd (B 831 olA° thA MEAToa RG], BF BAIL Bon AT

Spani sh,_etc nessag are. Slsplay 65.
The gun 315 hpétgeﬁmpﬂ&ﬁsf érlzoperta’t |t(h|¢ BBM)S Qlol%wddaﬂé.t oThe trans- ferred

fromthe RAM:9EcR28n! elzelaeeutrqe%% BMuh %@EQ@ haft%e%nm% gtore and

forward data operation (12) allowsS néw dat t hrough t he
keyboard 72UEBF &PoFLdE Fntpﬁe°RAW§“EGAsyﬂ@elsTﬁéeénQUI8aFéP#§t 20

operation (&3pnékliews aThecdelfdndeTiost QGWeIa@@&atiwhe«eannahe format

configurati operation, ((14) fines by specifying
The treld tSBe BRERnEctnbEk. adsir, oBEtarion JoTy sPanketidrrvay by
speci f yithg amQOWeaguBemftbhéeEahelhasdohmrnnsmtabdéSandndheekt|cal starting

point s of "t Beadg! Bohieslr! hed S8l Hig el oo TR eadARbLE Shut: of f

operation ( e m Croprocessor ly shut off if
t he IabeleroaeraslﬁOt(égédaﬂdpwénaeﬂﬁeﬁdé@ §Gﬂﬁ9& &het lapgueges to conserve

power . Thegacﬁr §s3ﬁng‘?.'ilsl‘l apfz@wchl ! 'siata'hfifs'hVeeQEt'O'iﬁ' whR&hapr@fd tWhi Ch may
be controll ed obal’ subrout’inés stored the EPROMG™ 216 and 21

As shown |nm?F 935 P&@ 52908 RROWS: oRatherd SQAGYZGé'eXFéﬁdQ“Pronl N
~addressE$ 4080gua 8@adsded 6§erhaﬁmm flaryalallowsg@azad tdabe kebhe~s. The

Format buffer, 18a'BeoR24RY RAM $'FO0a2 12b21T3 k3" ehe' KRl de
another labeler. The store and forward data operation
(12) allows new data to be entered'through the keyboard
72 for storage in the RAMs 204, 206. The enable format
20 operation (13) allows a user to design new labels,
whereas, the format configuration operation (14) de-
fines the format of a label by specifying the field
type such as price field or bar code fleld as well as
- by specxfylng the length of the label and horizontal
25 and vertical starting points of the data to be printed
on the label. The automatic shut-off operation (15)
allows the microprocessor 74 to be automatically shut
off if the labeler 30 is not used for an extended
period of time so as to conserve power. These are
30 only a few 111ustrat1ve optional operations which may
be controlled by the global subroutines stored in.the
EPROMs 216 and 218.
As shown in FIG. 4, the paged RAM of RAMs
204 and 206 extends from addresses 4000 to 8000 and
35 forms format, image'and data buffers. The format
buffer in the paged RAM stores information def1ning
the format of a label to be prxnted 1ncludxng the



the format of a label to be printed including the type of field, |ength,
starti;ng ‘point, etc. The databuffer in the paged RAM stores the data to
be priinted on the | abel, such as the pricg or a particular bar code.” The
inforﬁﬁtion stored in the image buffer of It he paged RAM forns an i nage of

what- is to be priated .on:a abgl eigrthae inf ti sto i he
i mage buffer ist%g’tren%cfci?r%nlj_: '_hgeln\rgf}g{'rra |a(gr%%§{d; g&qﬁ:ﬁ %&g'_f_o?ﬁn%t dgr? dat a
buffers. The pabedfRravial dbespaged RAM atoras ithes dddwnitoaded priingedhe RAM

fromthe host 1@nC@RaULAbed]? duen WY AR Pridd & & el jeliaeubahes as
di scussed in detai] be T new ,subrout’i nes, downl gaded into the paged

| ow. ,The pag
RAM cont r ol newcé’ﬂlel'ongl?‘eo Matd ol stered,dd dhesdmage,busfesd ofaM al so
stores vari cus phenplagedhiRAM Foenize ati Splatiee b whHare 165 td bRl ay inteldo aid a

Stores the aval Plbite RS 1 S Tahdorat I Aha5aged ioare AMBde20 of
the RAM 204 is bsdidexo ist dogmed ifoen \the -indigmmaticed stpriede igl ahe
i scel | ancous. | 1Eramak, i dfed Alrerts M Bty Wi Aba Ueie® o the
RAMs 204 and 20@&ew gubreatines dovnkaaded dnte dihe RAM Erpmvehigy hosttt war e
al one, the HPROMpmhhded 3130 t&) G 1000 Hildal 13l G10ba10sutbutdneae, t hat
is, by the host conputer 212 al oné. Nbre specifically, to alter the EPROVWs
202 and 206, th@s| &&cHs 'rﬁi‘sld%@’g{lpsbgéghbl &de ﬂ%‘ Elaf&ved and
erased. by bei ng deasedded dugo Whe PagEdERAM glintal tnker OpRGFnalepr o- 30
rosent 1 avent| SRSTAGCORT cinte Jat ek G0 G HHE padl R g, 1N
subreliti nes st osddries tviae iBRROMr opd-savh ixts may bee displlayed ¢insdibleed or
cpLaced Loy g1k 6 9 GROLF B A W S hy- ot
‘ : ~ board 72. Further, the paged RAM also stores the '
available fonts for the labeler 30. The unpaged por-
tion 220 of the RAM 204 is used to store various vari-
ables used by the global subroutines stored in the
20 EPROMs 216 and 218 as well as various miscellaneous
information. _ -
Although information may be downloaded to
the RAMs 204 and 206 from the host computer 212 to |
alter the RAMs by software alone, the EPROMs 202 and
25 206 are nonalterable by software alone, that is, by
U o the host compute; 212 alone. More_specifically, to
alter the EPROMs 202 and 206, the labeler 30 must be
disassembled, the EPROMs removed and erased by being
passed through uitraviolet light and the EPROMs repro-
30 grammed by a specialized programmer module. However,
- according to the present inventioh, the optional opera-
tions defined by'the global subroutines stored in the
EPROMs 216 and 218 may be enable&, disabled or replaced
to reconfigure the labeler 30 by software alone using
35 a master jump table depicted in FIG. 7.
The master jump table 224 is stored in the
microprocessor's EEPROM 222 extending from addresses
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The nast er junp table 224 is stored in the nicroprocessor”s EEPROM 222
extendi ng from addresses -12- C800 to CFFF. The master junp table stores
~information identifying each subroutine defining an optional opera- tion ofs
the | abel er 30 as enabl ed or disabl ed¢X2=I'n particular, for an-enabl ed ™
gl obal subroutine, the S information stored in the master junp table 224 .-
repre- sent $&Me tnEFERs Fhe RAFLSUNRP tale Gtanss gi mat@omoutine is
stored in thaemasy FRR@4c ubrdhdt ik | derid ing t4if dp@dn dfeddie routine
~in the EP 21% (23%8. For, a diqsiabl'e’d | ob Iﬂgs;&rgso tine, tt?egrraster 10
junp tabl e 22P%h &S, aheder,; 30,45 gnapied, o 1edre ddbiress of the

routine andparddenrichmi £t earf |lenpbled|ghabal suteqegmeyurdtay of the
routine. gFor; ' | ¢ | e | . . I ster junp
tabl e 223 seststiftidi A B e NSt D BREs J2F IR
subrouti ne, sefisadihey addrensaAndpagm-numher rat vhich dhed glohiale paged RAM
204, 206 to Jylbdtide/ i s | a0 e (PP VESRBNL YT 18 -tt{]lf paged RAM

e .

When the laheler 30 is tq performan optional, 20 operation, t

m cr opr oces dGtentd £y & Jogatd oy Rt khe irRuting i ithe FPRMfed EPROM 216,
- 218 or the RAM,2Q48.20F415i 13 idubIed (Flobal bt i, tHe tidsy@ster junp

Lable 286 Lt S B U 0 IS BN A s a0 paoe
execut e t he cdfultheutdddrederof tthe mait e tand hersdgomb @ isdbliene | abel er 30
{0 B o RS 0 B O gl DA U 4 e T i e st
m cr opr oces $od irabdath qouttiaes sthate hﬂﬁ)rhﬁﬂ_ﬂ rreplaned ¢ Hherimagstmocessor Zj
will onot kNgunihaibid o2 iired €l | M5 QUS bnd Padeiftitle3hd s thus =
prevent gg T AT he Rew subrottine. repracing the disablea sub-
routine, is stored in the paged RAM 204, 206 to identi-
fy the location of the new subroutine in the paged
RAM. . -
When the labeler 30 is to perform an optional
20 operation, the micfoprocessor 74 accesses the subrou-
tine stored in the paged EPROM 216, 218 or the RAM
204, 206 using the master jump table 224. If the |
master jump table'224-stofes for the subroutine the o
EPROM or RAM address and page number at which the h
25 subroutine is ségred, the microprocessor 74 may execute
the subroutine when it is called to thereby control | \;)
the labeler 30 to perform the operation defined by
the subroutine. If, however, the master jump table
224 stores a disable flag for the subrouiine, the
30 microprocessbr 74 cannot access the.subrbutine since
the microprocessor 74 will not know where the subrou-
tine is stored. The labeler 30 is thus prevented
from performing the optional operation defined by”a
disabled subroutine. By downloading a revised master
35 jump table 224 from the host computer 212 through the
 interface 252 to the microprocessor's EEPROM, the
- labeler 30 may be recbnfigured by software alone to



di sabl ed subroutine.” By downl oading a revised master 35 junp table 224
fronlthe host conputer 212 through the interface 252 to the

m eropy ocessor's EEPROM the | abeler 30 nmy3be reconfigured by software
al one t - 13- perfornloptlonal operations previously disabled or to be
prevent ed. fron1ppefﬁonnngpambnamabpepatabnenprpbeousmpualsaBnabl6ﬁ to

Further, new su M. 06 fromithe host
conputer 212 anggguij g?gggéﬂkgﬁ gaﬁ%%ﬁ@ gégﬁéstepefﬁ °P3b?5e224 may
repl ace dlsabledVB9%$bnteaebleGLobﬁuerBrounenesubtgubdneﬁ doenEPRIRE 216

and 218 or neW/SﬂbeU£heeﬁAﬁthad 206th?oﬁAngoﬁosgoéoﬂéﬁtéfC§§§egn y the
m CI’OpI’ ocess n acc ﬁnce routi ne own in

FIG. 6, u5|gg tﬂ% hgsfef FOrpue bFBe2£3V%?ﬁ€ WéﬁFérh&HBPeFanﬁt?ﬁé may be
call ed by a gl ohmiysuépbatendisablel8esubebusdanesi.ncl uding a system

fi t ti depi in El 5. As in F
ﬁ?grggrggeg;oﬁog4lgg ﬁghSFTgRéEcsﬁE?SPtéPé?h§@§§§FLﬂFcgﬁ?igﬁ¥§@§r2F8utine
scans the input sahd o2i8herkngoanbradtines bBtockd230. the RAMI 20&,2206 t he
m croprocessor 7§r€f&§é€k§8§ HQGEHEVmEE¥8§?BEB§ESF bﬂ §P0§8?Sg§§nbge”t'fy a

gl obal subroutine subrouti ne
No. 2 by aci@atiwith ajtablre anébsreaostans.tﬁbﬁwa secbna-ke§.|a§enad 2

wherein the nunb@ﬁe83asésatgﬁm§8tabiegh9bal @uereabnaehahalar kéu&hﬁekeys
representing 8 and 2 are t_or he m croprocessqgr

[e |
determi nes at bI®BR¥% ESchﬁé?gthﬁ ESgiggeanB“ FSB&F“QUBFOB hee ﬁagtﬁééﬁ
cal | ed. Thereafiﬂéludin§|&be33émtbenﬁhgnﬁﬁtbeesaﬂtlﬂé auppetéa ihe table

M croprocessor FBperar i Bg PHORBCEPAEREE Gt AoenBiFEBPESHERAPE: THout i ne 30
| oads, at bRdck w3derthheNcontuoleofj the Bxstemaodnésguratcranouhinenal
register V. For gx28Dl éne! inpli€s from the keyboard 72 at a block 230.
At a block 232, the microprocessor 74 determines
whether keys actuated in a sequence identify a global
subroutine N. For example, a user might call a global
20 subroutine No. 2 by actuating a first key labeled 8
-and then a second key labeled 2 wherein the number 82
- identifies the global subroutine No. 2. If the keys
representing 8 and 2 are pressed in that order, the
microprocessor 74 determines at block 232 that the
25 second global subroutine has been called. Thereafter,
' at block 234 the microprocessor 74 jumps to the table
handler subroutine depicted in FIG. 6.
_ As shown in FIG. 6, the microprocessor 74
operating in accordance with the table handler routine
30 loads, at block 236, the Nth master jump table address
into an internal register Y. For example, if the
second'global subroutine has been called as determined
by the system configurator, the microprocessor at
~block 236 loads the second master jump table address,
35 €803 as shown in the master jump table 224 into the
. register Y. At block 238, the microprocessor 74 deter-
mines whether the EPROM or RAM address stored in the



second gl obal subroutine has been called as determned by the system
configurator, the mcroprocessor at block 236 | oads the second master junp
table address, 35 €803 as shown in {hg master junp table 224 into t e; “
register Y. At block 238, the mcroprocessor 74 deter- mnes whether the

'‘EPROM or RAM\ﬁﬁidreﬁélétﬁedat nehéenth tdBlel HiPrédd! £5 224184, the Nth tabke
address is Vﬁ id.. For. the above. exanple,.the m croprocessor 74 at bl ock 238

det er i nes Hihe APFRAF P B b r%%grﬁﬂﬂoﬁﬁﬁ Ohuhbert aPtoSkored at -
t he second j2B8 deidemitels eslsebh€B808n EPROMeyr aREM ad@regdrgns is

det er m ned b n h subtoutine en-
abl ed so th% %%%%%p%g%egg%?éé4 @rg%%eggégﬁg ?‘6@ g%ﬁl ‘58 TH3%ever,
the micrd®pr &&&or Iﬁntﬁ%ﬁn%seattb¢o%ﬂ52388thatﬁeesrmheeée@anladUress

C803, an in S e e ess-flag,
OFFFFH and \gédge%‘;;@ggégﬁﬁuéﬁd tﬂé QeéHﬁé‘ éfﬂgage%%%u?{iﬂé élzubroutl ne i.s

i dentified AP e %&??}e‘“#’é?ﬁ%?%%%%gﬁr7‘3’41’{)?‘6%%@%1st‘?0bb?%%k 240. At
bl ock 240, tZe2m cwprmwf,?ﬂhéeﬁﬂéft@ f@cé@@oﬁ@é@é‘imﬂﬂeé%i\’m ch called

- the table h this case routine. shown in

. FIG 5. Egikékkﬁigs Chafe 1R Eﬁ ﬁg %bﬂﬁggﬁﬁg égﬁgfn%"|§"V%}¥ so t hat
t he glomalsaﬂﬂxnssrms|st@mamlsﬂchsadeaeﬂefaentbgddhesgrﬂbegsor at bl ock
238, the m 3 CE£SE teblocC 2 t e cur-
Font EpROV SR SME 6 AEERdE B8 ThiiSef £ e IRF SELORAT O
stored at tiglobal ssibreutimethe ;a!mptiétﬁz@ €$4ﬂ1$$bled|sndlothethe :
”1CrOprOCGS%ﬁbﬁH§¥6&E§g&P P4 Ko@ééd&hﬁéeblécﬁaﬂfé thﬁtcﬂiﬁéﬁt page 25

nunmber and smntches to, the nemlﬁﬁge nunmber stored address ingthe

junp table 2AQs sgh ?ﬂW&ﬁF%ﬂﬁpc? ﬁ11405?5%§%§0F°7ﬁh?h%%bﬁ%?¥b¥ﬂs a junmp—
subrout 18e twhidle cHliledstisé ocsnllétthaﬂael&h PldERsS tasé hehévsySten UMD

table 224 whiche i diatds SSHPAE Sotdl®1SoF P8 5.
If the address for the called global subrou-
tine is valid so that the gldbal'subrbutine is enabled
as deﬁe:mined.by the processor at block 238, the micro-
. 20 processor 74 determines at block 242 whether the cur-
rent EPROM or RAM page number is equal to the EPROM
or RAM page number stored at the Nth address in the
jump table 224. If it is not,'the.microptocessor
proceeds to block 244 where it saves the current page
25 number and switches to the new page number stored at
the Nth address in the jump table 224. At block 246,
the microprocessor 74 then performs a jump subroutine
to the address stored at the Nth address in the master
jump table 224 which, for the example-of the second
. 30 global routine, is the address stored at the second
- address, C803, in the table 224. Upén‘completing'the
execution of the global subroutine called, the micro-
processor returns to block 248 and switches back to
the page number saved at block 244. Thereafter, the
35 microprocessor returns to the caller_routine at block
'240. 1If, the microprocessor 74 determines at block
242 that the current page number is equal to the page



30 gl obal routine, ‘is the address stored at the second address, C803, in
the tahl e 224. Upon conpl eting the execution of 'the gl obal subroutine
catled, the micro- processor returns to bilfck 248 and-switches back to the
page ‘nbfrber saved at bl ock 244. Thereafter, the 35 nicroprocessor returns
to the caller roR¥Pherastoredkapabhe Nthe addressopnothesBastar jie®P i nes at

bl ock 242 that tHgbrerpes) aaeemﬂaabgfobésgayahttalbee P8Q@eper £HEAHES

tored at the Nth add 4, th '
2t bl ock 250 perd BPRESSBF AL O8oFB EPReaBE BRE " ShGFES<at, BheVER Fhe nn

ad- dress in thedrnessein| the mabte:ZidmpAtableezecut|mgtérté&eg¢bbm¢
subroutine, ighe €h§0 9688f5§86r36 gﬂﬁkm¥§8op§§&&£98rt?4th§t¢§i$§g s

routine. I'n order reconfrgure m Cf opr bcessor
coupl ed to the h24@.coeparas quthargaghetheomszzez interface 252. A user

then enters 10 on the keyb?ﬁrdrégrtbé ES&oﬁEﬂHGPSetﬁQr159@189“360“the
figuration operat 1) discussed, above. _In resEonse to the key seguence

associated with B %‘3éﬁ°€8ﬁf?§u7é 1F|SH“B$§FaFPo he 1host LeompRERHr dtéssor
74 causes a "WAl ghiGugheeRagrst p3Reifibevbacs 2b2.di Aphoyr 6bhed Senters

Th ft t hgst f
Tnitial handShacEn KRR REREERE 12 bl BaY cPouuSaEP, ot , EBR 8RR ERE" nomory
size of the IabefeguSét16heope:abboncei$od1§dusaedeabomee t her e¢gponsasnit s

the nunber of p@ﬂgskég? Egﬁgﬂgéhﬁs at8a2f4 evelghéogﬁnT?géfféﬁPé* the

host conput er r - ase software
whet her the soft“&ﬂe OBeaathnoKlbbdthel@a§§°PAP§§559ﬁe7ﬁ1%?6§¢§céssor

transn1ts i ts baega $PTRYAr RebBXGE ES beeshesh BQ”EHEeaxg 2a%t59 conputer
212 quest 5r25 t he conflguratlon software | evel

yhi ¢
pr ocessor espBRacatte onﬁPStElFEQPFﬂFFFQP‘haﬂdanghSR% g%&?e?°?ﬂ%ter
initial haﬁdShakzlnﬁbérfb?mhﬁﬁtlnit1a1 handshake in which the host

computer 212 first requests the memory size of the
labeler 30. The microprocessor 74 in response thereto
transmits the number of RAM pages stoted in the RAMs

20 204 and 206. Thereafter, the host computer 212 re-

' guests the base software level of the labeler, i.e.,

- whether the software is a new or old release. After
the microprocessor transmits its base software level
.to the host comphter 212, the computer 212 requests
25 the configuration software level to which the micro-
_ processor 74 responds to complete the initial hand-
N | shake. |
' . | After the initial handshake with the host
computer 212, the microprocessor 74 controls the dis-

30 play 65 to display a message "COMMUNICATION ESTAB-

' LISHED". Thereafter, if the enabled optionai opera-
tions of the labeler 30 are to be changed, the host
computer 212 requests the master jump table 224 from
the microprocessor 74. 1In response thereto, the micro-

.35 processor 74 transfers the master jump table 224 to |
the host computer 212. The host computer 212 under
the control of an operator may then enable a disabled



conputer 212, the m croprocessor 74 controls the dis- 30 ptay 65 to dlsplay
a nessage " COMMUNI CATI ON ESTAB- LI SHED" . Thereafter, if the enabled: °:
optional opera- tions of the labeler 30 are to be changed, t he host L
conputer 212 requests the master junp table 224 fron1the-nicropro¢essbf 74.
dn response thereto, the mcro- 35 processor 74 transfers the master junp
table 224 to the host conputer 212. The host conputer 212 -under the :
control of an operator may then enable a disabled -16- gl obal subrouti.ne
by replacing the address  and page nunber disable flags in the master junp
table 224 for the routine with the address and page nunber of the paged
EPROM 216, 218 at which the routine is actually 5 stored. To disable an
enabl ed subroutine, the operator contrgpls the host conputer 212 to repl ace
t he address and page nunber of the E 216, 218 at which the routine is

d h dr h h
operator of PRETAdeEUPsoRnint BY PEPiResNao Thet auatize a0l BAG <k out ne
wth a seconduyb@baﬁ1§@bﬂ@uﬁ1ﬁssbynch@ﬁgﬂﬁgtaheJIRECWBaderééé Fodt page

nunber store n ¢ I 2 e brautine with
t he EPRONIadgpgsé a%&gﬁsmgthl%ﬁgr%%?EQS% %hho nggsuhbgé%lﬁg t,%\%15 di sabl ed

subroutine mR§989s §359M' 6ac@d8ppta “Wéﬁhb o&PPﬁé“SyléoﬁFHQQ¥1ﬂg t he host
conput er 212 glegréawn! Q%ddtﬂ&%UIQWarrplﬂdamﬂeﬂnfsztrbﬁt%U 2@he rAG DY

repl aci ng the address .and pa e nu r_di,sable flags for t he .di sabl ed
routine wi't hCPREE 8@3 é@? 4 uﬁagrt8f IERS A58 bhe §#S 206 at

whi ch the newnﬂowammenumbetopédtheNEBROM:Qamglmgsth¢ mhdb&rqhenp tabl e 224,
nterface ooloptipRyis QARG e (REC 4TSS I paBY Bulbed O] ! Vs s
reconfi gur eddiisaible fdagfast Furjthes o e operafors oft -th\ﬁalbeséil one Wit hout
necessi tm' Ngompe tdrS 239 Ml r@¥place a first global subroutine
with a second global subroutine by changing the EPROM
address and page number stored in the master jump
table 224 for the first subroutine with the EPROM
address and page number for the second subroutine. A
15 disabled subroutine may also be replaeed'by a new
subroutine by controlling the host computer 212 to
download the new routine into the RaM 204, 206 and by
: replacing'the address and page number disable flags
for the disabled routine with the address and page
20 number of the paged RAM 204, 206 at which the new
routine is stored. After changing the master jump \/
table 224, the host computer 212 downloads the new
master juﬁp table through the interface 252 to the
microprocessor EEPROM 222. The labeler 30 is thus
.25 reconfigured with a new master jump table by the soft-
ware_elone.without'necessiteting'the disassembly of
the labeler 30. The labeler 30 may thus be recon-
figured in a relatively short amount of time and at a
much lowef cost than has heretofore been possible.
30 . Many mod1f1cat1ons and variations of the
present invention are p0551b1e in light of the above
teachlngs.' Thus, it is to be understood that, within
the scope of the appeﬁded claims, the invention may
be practiced otherwise than as described hereinabove.



the | abeler 30. Thé labeler 30 may thus be recon- figured in a relatively
shott amount of time and at a nmuch | ower cost than has heretoforé been
po§5|bL§ 30 Many nodi fications and variations of the present
invention are possible in |light of the aboye teachings. Thus, it is to be
under stood that, within the scope of the” ieﬁded clainms, the invention may
be practiced otherMAse t han as descri bedch®rMs nabove. - 17 - CLAIM 1.

A printer for printing onja mﬁbEPE“EggogggﬁgggﬁE§“ ogFrés L9 °E|£déop§ans

for storing software routines defining opli opérations of sard printer
at ad- dressabl®erbensi easpriaénad nmeans for storing information identi-

fying each optional operaﬂ9etsa£aw@reo£0.u,tb9§nas @@@é@&' PEufis@dl ed, said
i nf ormati on for gch enablglPagilona : eratl g routi ne :

i denti fying t he?@btRLRg 8P tPBﬁraf RRSCR tﬁ@1 oaf}ﬁ%e¥sa¥o%%fed in
said first stor@dgessabbe; lesdtpoasgssing means for controlling the opera-
tions of said printer in accordance of softwarg routines,

sai d processing neans opePatPh Pﬁaaéchaaﬁg8f&P9ht§ﬁ°ém%b+%% tpErbhal

operation soft-fying eachi aptbgnalldopesahjosasdftearencouninaiasfirst

storing means W%ﬁQB}QS beBEEBBiBE SEQESdlﬁﬁérEQEQo§°E££”Eaéﬁ %@éﬁﬁé&cond

storing neans. rint
recited in cIalﬂPllﬁﬂélePBGEQFHOﬂlﬁ@ft§§éﬁ rpugyineahdentifiphag tehebl e by

sof tware al one z8@r&3kdp$€C286atishi AE GBQES tﬁeakbﬁéﬁbéGLQYIéﬁﬁéﬂ@re
alone. 3. A pripter ggrggrlntln on a web of cord nenbers as recited in

claim1 wherei ntBafd FsEi 8FOTRMg ﬂﬁéﬁ§'|ﬁ8 udes a read only nenory
havk.g a plur- ality of nppbeesdingomeanndfesi dohbfollihg othetopeta-

tions of said printer in accordance with a plurality
of software routines, said processlng means operating
in accordance with an enabled optional operation soft-
ware routine by addressing said routine in said first
storing means with the information stored for said
routine in said second storing means.

2. A printer for prlnt1ng on a web of record
members as recited in claim 1 wherein said first stor-
ing means is nonalterable by software alone and said
second storing means is alterable by software alone.

:\" 3. A printer for printing on a web of record

| members as recited in claim 1 wherein said first stor-
ing means includes a read only memory having a plur-
ality of numbered pages and said information stored
in said second storing means for enabled optional
operation software routines includes the page number
and address at which each of said enabled routines is
located. - |

4. A printer for printing'on a web of record
members as recited in claim 3 wherein the information
stored in said second storing means for disabled op-
tional operation software routines includes a first

—_—
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In said second storing neans for enabl ed optional operation software
routines includes the page nunber and address at which each of said enapled
.routines is located. 4. A printer for printing on a web of record menbers <«
as recited in claim3 wherein the inkggaation stored in said second st%ﬁing
reans for disabled op- tional operation software routines includes a first

V\%S hf I aghar?@ s deciithd E AP qflalt&w dRgche (e ra.ﬂd:e?;d]gr ess at :
ich eac | | S ed . youtines. i C D int.er for printing
on a web of %rné‘z%rd%r%esr%gtsqvc%lr%ﬁi sf%‘g:é.fi n%au"taéi %asnas%loege%% elﬁ?v‘oeys a .user for
sel ecting orie docayddwal ity of operations of said printer;. first means for
storing software routines defining optional operations of said printer at
ad- dressable | ocations; second nmeans for storing information identi- fying
each optional operatiotr sdf (REMESDH AQHPEHNEND QY B veh afpixasordi d

i nf or mat i on nieab AL ool ichgpt | onal operation software routine

i dentifying the addressable |ocation at which the.roa%%ne I.s l.gcated in

said first storage meatPu% P3RS RGN A (UESH AN LS | nput
neans for ceome @f isngivmaligsyr af opemdt Konsl qff is#ist pmirdeogr dance with a

-plurality of software g{ én e,,rgaggiﬁng@&.fﬁﬂd%% 3.

. . ttaitdgég 'n
accordance with a menory routine to -access a selected, optiona
oper ati on sd¥afining qptianalk @peratians Pf isaid @imter mtamd-by accessing

the i nf or matg Qs E D ddh Stk second storing means for said optional
operation soft- ware routine. -6. A printer for printing on a web of record

menbers as recited i n X9GANA PeANS S9F ShQFing Jdnigrpation identi-

fying each optional operation software routine as W
enabled or disabled, said information for each enabled
optional operation-software routine identifying the
addressable location at which the routine is located
in said first storage means; ahd .

- processing means responsive to said input
means for controlling the operations of said printer
in accordance with a plurality of software routines,
said proceésing means operating in accordance with a
memory handler routine to access a selected, optional
operation software routine stored in said first storing
means by acceséing the information stored in said
second storing means for said optionai operation soft- _
ware routine. o ' ' ' o

6. A printer for printing on a web of record
members as recited in claim 5 wherein said first stor-
ing means is nonalterable by software alone and said
second storing means is alterable by software alone.

7. A printer for printing on a web of record
members as recited in claim 6 wherein said first stor-
ing means includes an EPROM having numbered pages and
said information stored in said second storing means
for an enabled optional operation software routine

* ¢ L | S *



k‘ .

ing nmeans is nonal t'erabl’'e by software al one and said second storing neans
S alterable by software alone. 7. A pnri r for printing on a web of
record’ nenbers as recited in claim6 wherel'n said first stor- ing nmeans

i ncl udeS an EPRO%EQYJPQQ RHeDBLEd gamraaﬂ S8ldre8tobRtpaNepREHcd 1N sald

second storing neans an e |ona operation software routine
-19-" i ncl udes t hé°Fa§doRumbehird &édﬂe§9u6ﬂnﬁhéSEPREHP?ocat|on at whi ch
said-routine is stored. 8. A printer for printing on a web of record

menbers as recited in clai sai bl.e . handler _rou is stqred
in a nenory that i's nonal t &°- §2§§? e§oFgﬁa§5 §F3H§ °g a wﬁ# ﬁ?eFeFBFS
printing on a memevberscasdrneameds1ascﬂeamtdeharehalsa@dmhabéén said

first stor- ing n aR SEBRMe@ng psal ok LN -
i ncl udes an EEPRgE?a}S& %bquﬁee?sfgr an??n% @gﬁ%% th% ?gcg?ggfgﬁge

as recited in cI&P%PSbWhépétHa§&|élpﬁﬁst storing neans includes a read onIy
menory having a plurality of nunbered pages and said information stored in

sai d -second storing neans % an _enabl ed _opti onal eration ﬁoftma
routine includes the page unbérpﬁﬁﬂtﬁadf8§spgfnﬁﬂp hO8aRd"e aBFeHeFﬁﬁplne
is |ocated. 11. ﬁepbenbeasf@ecntedtungcaaxm webhetedaceaddnfmbstssasr-

recited Tn oLl A8 WISKE! InLhGaRa’ SLTRYRGR Sh" 8l ihnsBRCHao8EA0INg O NY

means for a disa |ona opera on"s Ware rodt he e first
flag and a seconueﬁhaglnnlpﬁsseavfEEEBOMage nunmber and address at which
said disabled routine is located. 12. A printer for printing on a web of .
record menbers as recited in claim$5 wherein the infor- mation stored in
sai d second storing neans £8r elcRrinter for printing on a web of

record members as recited in claim 5 wherein said
first storing means includes a read only memory having
a plurality of numbered pages and said information
stored in said second stoting means for an enabled
optional operation software routine includes the page
number and address at which said enabled routine is
located. '

11. A printer for printing on a web of
record members as recited in claim 10 wherein the
information stored in said second storing means for a
disabled optional operation-software routine includes

o a first flag and a second flag in place of the page
' number and address at which said disabled routine is
located. '

12, A printer for printing on a web of
record members as recited in claim 5 wherein the infor-
mation stored in said second storing means for éach
disabled routine includes a disable flag to prevent
the accessing of each of said disabled routines by

- - said processing means.

/

AR



. . 1
di sabl ed routine includes a disable flag to prevent the accessing of each
of- said disabled routines by said processi ng neans. -20- 13. .Aprinpter
for printing on a web of record nenbe 5, conprising: input neans oper; le *
by a user for selecting one of a pld? Tty of operatlons of said printer;

first neans for storlfgéso té@ﬁ hgeggggg §§n§ §ga oper ati ons of
said printer at ad- dréSsabl oring
|nfornatlonr¢G@nG|membengceaempopsuogal operati on softmare routine as E
enabl ed or di sabl ed, §ﬁ?gt'ﬂ£QB§abg@9aBQE FZCQ GE@P'?Qroeg%QBEHn peration

sof tware routine_identi y! g dres locat i on at e routine
i s | ocat ed PRes@f g2t PLuralifya gt RﬁﬁﬁétlﬁPécggsFﬁbdnﬁéhgtFéépons|ve to said

i nput means for contrehksagmbbﬁSOﬁetagtealﬁg safdwafénfgﬁtiﬁegccordance
W th selectg Ft ongl § Et on rgutlnes stotg ﬁ g storing
means and i SehtP#RECREL QREFARTigNG 9 5RY sPﬁfP B nd and means for

i nterfaci ngdnesbabledlpcatéensng. means to all ow t he domnloadlng of new

information into saidg ?gggadmggﬁglgg g§?8§158 @HEP ﬁaglghsgg%ggloptlonal

operation software routlne an € an-efna lonal operation
sof tware rofiying. eagh appipnadroperapipnt spftware mebtbnerééord menbers as

recited in Ehébﬂéé3oﬂhéi§hﬁléé'dsEhHSEn259ﬁh@90H9§8§ b ?HOEﬁ55§é3b|e by
software al one,and_sai d sec¢cond storing nmeans I-'s altera software’

al one. 15. 9Pb%?ﬂ?%r°PSFaBFPHt?ﬁﬁtﬂﬁr ﬁBBtbPeréé6P81§¥hﬁgr h@s recited in-
clai m 14 whsd@iessabllef Losatibar aegwhtehs thecrodesnani EPRobhbedi ng nunber ed

pages and Sfld 'QEOElrs gtgggagdmégnggld second stor-

processing means :espons;ve to sald input \*4
means for controlling the operation of said printer
in accordance with selected optional operation routines
stored in said first storing means and 1dent1f1ed as
enabled in saza second storing means; and

means for interfacing wzth-said.processihg
means to allow the downloading of new information .
into said second storing means to enable a disabled
optional operation software routine and to disable an

enabled optional operation software routine.

14. A printer for printing on a web of
record members as recited in claim 13 wherein said _ \_j
first storing means is nonalterable by software alone
and said second storing means is alterable by software
. alone. S

15. A printer for printing on a web of
record members as recited in claim 14 wherein said
first storing means includes an EPROM having numbered
pages and said information stored in said second stor-
ing means for an enabled optional operation software
routine includes the page number and address. of the
EPROM location at which said routine is stored.
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fng means f.pr-an -enabl'ed opti onal operation.éofthare routine includes the
page nunber and address of the EPROM | ocation at which said routine is

stored, - -21- 16. A printer for printi? _on a web of record nenbers as
r

recited in claim14 wherein said first Stdring nmeans includes a read only

Tard Lecond ot or ng meanst érr%ﬁgﬁﬁgﬁeﬁa@@?i%ﬁ?é%ﬁr‘%ﬁf%ﬁ%%} are

-said second storing neans ( %5-_ ) )
routines incl ukesand RerRersind®rremiteddirselain whi thergin ;Fakdi d enabl ed

rou- tines is logaiedstdding Meddd einéPiads | A1 isa WBhty vmn&édy NesPi iy
nmenbers as recited in cJa|n1 6.%@§reu$ t he |nfqinatj n_s{ore jn said
second storing 3Lty QB WP erEE AT D t??ﬁésﬁﬂ UL IRt i nes

i ggl udes a :‘Nih_rair::dﬂag ﬁ:ldsﬁ%esmdlagotmg)lmmgfféheemlghemw@er and
address at | e 0 | | ouf i nes I Ss ed. . rinter
for printing o;tlaoraég -%Reﬁ?%%’o?'g %éﬁ%‘gggé ag(g‘r’g%:l?éedléfé\)f@#%éli-rﬁ%eg R%?her

i ncl udi ng a t hinubhbemrand| addoéss &Y wbichoeach| oficsdid. enabled) xou-
addr essabl e | octait,{é@sissﬁé%@{gd.routi nes downl oaded t hrough said interfacing
b

nmeans to replace a disa optional operation. software routine, said
second stor- ing neans storing information identifying the address- able

location at which the downyoadgdpfPhtépefos ?@in@ﬁﬁ@doﬂxnasﬁé@ éhird storage
means. 19. A printer for%ﬁrinting'on a r nbers as recited in

.ﬁg\Ebo ecog
clai m 13 wher eiFFEPRA iMPBYREE | B LeOtE iﬁ“sﬁ}ﬂlﬁei n 8Tt Ny Freans for
each di sabl ed rinformat hon usiesred disabaidf segonddstor ihermeams ufidng neans

: e : ; _ TS |
opti onal | oper o P18 SEEOREL [5BREat Boh (RBERMaEE LORERETIACTdRS D | |
sakd/second st & i Birseafitagi andus aecendi fijag - in place of the page

number and address at which each of said disabled
routines is located. '

18. A printer for printing on a web of
record members as recited in claim 1l4. further including
a third means alterable by software alone for storing
at addressable locations software routines downloaded
through said interfacing means to replace a disabled

- optional operation software routine, said second stor-
ing means stoﬁing information identifying the address-
able location at which the downloaded routine is lo-
cated in said third storage means.

19. A printer for printing on a web of
record members as recited in claim 13 wherein the
information stored in said second storing means for
each disabled routine includes a disable flag and
further including means for controlling said processing
means to respond to the selection of an ‘optional opera-
tion softwaré routine for which a disable flag is
stored in said second storing means without accessing
the routine stored in said first Storing means.

-
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“the routine stored in said first storing nmeans. -22- 20.- A printer for 1
printing on a web of record nmenbers as recited in claim 19 wherein said
control neans includes a nenory handl er routine stored in a nmenory thaIs|s &
nonal terabl e by software alone 21. A#3mter for printing on a web of "t
record nenbers as reC|ted in-claim?20 wherein said nenory for storing said
nmemory handl er routine2fs af BPROKRI2SOr APRinking 9Brapw?ht?ﬁg on a web of
record menberécopdbhéapéial by secheeai indesatinbed whébeinrfsaeace to the

_acconpanylng dr@rofgmeans includes a menmory handler routine stored
in a memory that is nonalterable by software alone.

. 21. A printer for printing on a web of
record members as recited in claim 20 wherein said
memory for storing said memory handler routine is an
EPROM. -

22, A printer for prlntlng on a web of
record members, substantially as herein descrlbed with
reference to the accompanying drawings,

e



