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WD 2005/ 046999 PCT/ US2004/ 037557 METHODS FOR

PROVI DI NG PERI ODI C STATUS UPDATES FROM A PRI NTER AND A
WERIBMERICAPABLE OF PROVI DI NG PERI ODI C STATUSPURDESDES037557

This application clainms the benefit of U S

provi sional patent application nunber 5 60/519, 521

filed on Novenber 12, 2003, entitled "Smart Printer

I ncludi ng Configurable Ticket Tenplate, Status

opdat g rrah Fﬁﬁ@ﬁ@i}?}ﬂv(ﬁl oﬁié’%‘le Gy i lx‘r%@
NTERAT NIT
ngt her eof bybrleéi&u S "E—TL'E | NVENTI ON

10 The present inventi on rel ates generally to the
i

| b mlicRiP LA g EBLRATRER'S pERiitn pin: BERSEH unber
60/5 19t 2t UHed pnl Mloesmbeold, 2048, ientitbed ‘tSmmt Pﬂmtst InelislirenCodighrable
) i nter capable of provi suc tus updates. In
Tickd! ﬁJ@maf%t% t4ihy Upé%ta%guf;o{%g%v ‘ﬁ@‘oﬁ tE TPt Idgtegtpng Prnt
Comp1e8én ﬁ¥t§5t%ﬁ lafd bY¥ n@a‘r Gl gens?l%%%késs hehich & ﬁ@&‘p@fatédvﬁ%rem and

ways. first or host systemto sen
madeaipastlmrwby&efeeqmest " comTand to the printer. The

printer then responds to the status request command by

conmmuni cati ng status |nforrmt| on back to the host

system Wth tBACK { 3 2

status information fromthe prlnter it nmust request

the status information from the printer. The printer

W THe gr&RRAt e emnctelrtdsehdiglly ROHE SeRILHh kS, More specifically, the

information. This nmethod has the disadvantage tf]13
presephigyentjog ralates tejnefhodg &artprengding @eriadip stetus updaies fiwe a printer to a

host s%feﬂ'f, Ghd a-l;;hﬁtc'e? c%%lb?eyocf providing such status updates.

In the prior art, status updating from a printer to a host system is typically

accomplished in one of two ways. The first method is for the host system to send a “status
request” command to the printer. The printer then responds to the status request command by
communicating status information back to the host system. With this method, when the host
system wants status information from the printer, it must request the status information from
the printer. The printer will then respond with the requested status information. This method
has the disadvantage that there is a delay in getting the response from the printer. These delays
can accumulate and result in sluggish printer and/or host system performance.

The second method is for the printer to determine when its status has changed and then
communicate the status to the host system. This method has the advantage that the host system
does not have to ask for printer status. However, a disadvantage of this method is that it may
hide the fact that the printer has become non-responsive or non-functional due to some sort of
failure. Such a failure could be due to an ESD (Electro Static Discharge) event, an electronic
failure, a communication cable breakage, or the like.

It would therefore be advantageous to provide status updates from the printer to the

host system automatically, without the need for a status request from the host system. It would



20 can accunul ate and result in sluggish printer
and/ or host system perfornmance. The second nethod is
WO e0osoie®9pri nter to determ ne when its status PEBEUS2004/037557
changed and then communicate the status to the host
system This nethod has thek?dvantage that the host
system does not have to ask®for printer status.
However, a di sadvant age of this nmethod is that it nmay
be furrflhe(ii%d%}l? e%% 1ftsu(% stg‘gag c[alt h‘?egprﬁﬁ&qg"?he host s oystem ]gre sent
GHerve Sor hon- onal ue to sonme s
peno&5alf}alw}ﬂdﬂﬁr oﬁnkﬁthhapﬁﬁbﬂ Sﬂ:{t&s haSthdngHel due to an ESD
(Electro Static Di sch?rge) event, an el ea ry h
Jheaw ods aad FROMFEACT 1Y FEeBRENETIRR A5RVIde fheriqeegpinggnd other
uld therefore be advantageous to provi de status
advmh%%%?es fromthe printer to the host system
automatically, w thout the need for a status request
fromthe host system It would WO 2005/ 046999
PCT/ US2004/ 037557 2 be further advantageous if such
status updates fromthe printer to the host systemare
sent periodically, whether or not the printer status
has changed. The nethods and apparatus of the present
i nvention provide the foregoing and other advantages.
WO 2005/ 046999 PCT/ US2004/ 037557 3 SUWMMARY OF THE
I NVENTI ON The present invention relates to methods for
providing periodic status froma printer to a host
system and a printer capable of providing such status
updat es.
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I n an exanpl e enbodi nent of the present invention, a
printer capable of providing 5 periodic status updates
WO 0008/0i98¢ system i s provided. The printer i ncP@m®s2004/037557
nmeans for generating printer status information and
means for automatically send%ng the printer status
information to the host systemat periodic tine
intervals. For exanple, the printer status information
may be generate BRh rinter and
conmuni cated to trol of the
processor. 10 The periodic tinme intervals nmay each
C O presentinventdrarelatdsi toencithide foredroviflingaienedie status from a printer to
seconds 3nd 10 m | Li sg{ﬁg)nd,s The periodic tine

a hosf sysE, nd Feyringr capFhls giMaBome ser Stefuspdateht or mat i on

2 OB R RO Bl b i

periodic statngmpdatastoddosicygemtieprovaded dEld onmtér ietlidesompdnstfer generating
. field printed rcentage .of printing cgnpl eted, and .
printgsiatys §fortBon b msges (Sr g Gmafoallviseifing Hethrisr siptlp fnfpgmation
to thShadt bistdn hOSHRIAI O EBierRSls T ek SipRIthK ipintdd 8tatRQBformation may
system For exanple, the tinme interval and status

be genpragndriat @ priecersgr & shaprimtermd sgmpyunieataddioj theyhess Aysierd gnder contro
[ nterface associated with the host system and ‘
Oftheg}%llré?i‘f%rﬁall'such commands to the printer. Non-volatile
ETHY perivdic thee piiavald edhyfeach sdmypriseq @hstagighe i?d‘d@'vﬁ)llf1 oftth@veen 5
tjnme_ interval and_ 20 the status infornmatign at_ the
secords iapd 4P mifliseconds) Therneaiofisdmas sy d repssomiigrable;
I . Bt ' 1k
AR R Sk Ent ERBLEL e gy, ppes o
papedaxt] maper jase tickdtlie path} optofi €orpr, batcede coriplete; eatmlatibh Eeld complete,

feta JEMR Vpodevice my, comprl e one gl fgompact flash

At least one of the time interval and the status information may be configured via the
host system. For example, the time interval and status information may be configured by
entering commands at a user interface associated with the host system and sending such
commands to the printer.

Non-volatile memory may be provided for storing at least one of the time interval and
the status information at the printer.

In an alternative example embodiment, at least one of the time interval or the status
information may be provided from a removable memory device insertable into the printer.
The removable memory device may comprise one of a compact flash card, a smart card, a
smart media card, a USB flash drive, a memory stick, a plug in serial EEPROM, or the like.

The means for generating the printer status information may detect an activity level at
the printer, and (1) decreases the periodic time interval when the activity level increases; or
(2) increases the periodic time interval when the activity level decreases.

The host system may comprise one of a cash register, a point of sale terminal, a slot
machine, a gaming terminal, a lottery ticket machine, a transportation ticket vending machine,

an entertainment ticket vending machine, or the like.



smart nedia card, a USB flash drive, a nmenory stick, a

plug in serial EEPROM or the like. 25 The neans for
w@emsnaddng the printer status informati on mayPCEUSIIN4/037557

an activity level at the printer, and (1) decreases

the periodic tinme interval W@en the activity |evel

i ncreases; or (2) increases'the periodic tine

i nterval mhen the activity level decreases. The host

2 P PR P RS0 o PR O o Rk ot

statusl upidbs Yrobrd @Eﬁﬁteﬂﬁﬁﬂhd%ﬁsys&ni ransportation ticket
vendi ng machine, 30 an entertainnment ticket vendi ng
machi ne, or the |ike. WO 2005/ 046999 PCT/ US2004/ 037557
4 The present invention also includes correspondi ng
nmet hods for providing periodic status updates from a
printer to a host system WD 2005/ 046999
PCT/ US2004/ 037557 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
The present invention will hereinafter be described in
conjunction wth the appended draw ng figures,
wherein |ike nunerals denote |ike elenents, and: The
Fi gure shows a bl ock di agram of an exanpl e enbodi nent
of the present 5 invention. W 2005/ 046999
PCT/ US2004/ 037557 6



DETAI LED DESCRI PTI ON The ensui ng detail ed description
provi des exenpl ary enbodi nents only, and is not

WO pdosngegd to |imt the scope, applicability, oPCT/US2004/037557
configuration of the invention. Rather, the ensuing
detail ed description of the gxenplary enbodi nents wi |l |
provide those skilled in the art wwth 5 an enabli ng
description for inplenenting an exanpl e embodi nent of

the i nvent i ofp i 5BQuk ribR ¢ éﬁdﬁiéb?e?w&%% vari ous
changes nay be genment of

out arti ] . rit .and
e Rt G w D BRGGT br UPRE i Gisinnast Sathfhgopended
draw1|ng fRlir X ViBleth IFENRGMER Hetfte likEelRRRRMnd: NVeNt i on as
own in the Figure, a printer 10 10 capabl e of
provi di ng periodic status updates to a host systen120
[ r [ ngans
oS oy b BBl a5 SR SRORERL b e prren
5 invendibhomatically sending the printer status information
18 to the host system 20 at periodic tine intervals.
For exanple, the printer status information maybe
obtai ned by a processor 16 fromnenory 14 at the
printer 10 and communi cated to the host system 20
under control of the processor 16. 15 The periodic
time intervals nay each conprise a constant tine
interval of between 5 seconds and 10 m | liseconds.
The periodic tine interval may be configurable. For
exanple, the periodic tine interval between status
updat es may be increased during an idle period of the
printer and decreased when the printer beconmes active.
Further, the status updates nmay cease when the
printer is idle for a predeterm ned period of tine and
resunme when a print conmand 20 is sent to the printer
The predeterm ned period of tine the printer is idle
before the status
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updat es cease may be configurable. The status
information 18 nay conprise at | east one of paper
W@ L@s0$6999 nk st atus, paper |ow, paper out, papPer/UBBNgG/037557
ticket in path, top of form barcode conplete,
validation field conplete, field printed, percentage
of printing conpleted, and the |ike. 25 At | east one
of the time interval and the status information may be
configured via the Q%@ ﬁ ﬁ% 5 exanpl e, the
time interval and Rl it TIﬂry be confi gured
by entering conmands at a user interface 22

asEcdnstiad detalilbd Haterip@sit proYRies Bxetihl Ay bnfRddh&fs only, and is not
configurati on commands, 24 to the printer 10.

intenggghioj lgmt thei seApdh poplisabihigs or §91'§[{1$mt2:m qfdle wention. Rgther, the ensuing
s o -SRI T b Ak R it

an ensblidgidestriptivnnfer iryplembating drecxanmpie @MBdcﬁlliﬁ/BﬁtQ)ﬂtﬁe invention. It should
current caoncerned with. O her WD 2005/ 046999
be unﬁ@‘ﬁrqgi%m;e%@mgeﬁ 3335k adq wrhe finciiom ard Yeangemgpineiplements

wit st Spba LM A4 e CEBNCRADY LBl ke
claim@0 deternines that it requires notification of a

paper out condition at. .the printer, the host system 20 .
b P G B B oF Hdiedg Pucilsm S iovh i TEg4e: & printer
10 caPﬁﬁl@ b Btdvtiing ?er it st @tihdfestB oYt shdteAPY0 RPra¥i@dd. 48E printer 10
or storing at |least one of the timé interval and the
includesgnenns ifeif gonpiating pripter sthlas prfprpationiend nigang for automatically sending

the p &P gt%% llﬁ/fgrq%ﬁﬁrﬁqlﬁg ?lgqg%t é?spetn% ?@%ﬁ nll%e% %10 t}o{ge;? ingérvglg.eFor example,

ime 1Tnterval or th i _ _ e
the piifitey staiRd iffo@mtRnrEIYEEHt Sin PP Yratessof €6 HOn Me@biab} & the

printeirnltooantdhcgm%linri]cta%d' to the host system 20 under control of the processor 16.

The periodic time intervals may each comprise a constant time interval of between 5
seconds and 10 milliseconds. The periodic time interval may be configurable. For example,
the periodic time interval between status updates may be increased during an idle period of the
printer and decreased when the printer becomes active. Further, the status updates may cease
when the printer is idle for a predetermined period of time and resume when a print command
is sent to the printer. The predetermined period of time the printer is idle before the status
updates cease may be configurable.

The status information 18 may comprise at least one of paper status, ink status, paper
low, paper out, paper jam, ticket in path, top of form, barcode complete, validation field
complete, field printed, percentage of printing completed, and the like.

At least one of the time interval and the status information may be configured via the
host system 20. For example, the time interval and status information may be configured by
entering commands at a user interface 22 associated with the host system 20 and sending
configuration commands 24 to the printer 10. Configuration by the host system 20 may occur
in real-time. In an example embodiment, the host system 20 may configure the printer 10 to

return only the status information that the host system 20 is currently concerned with. Other
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The renovabl e nmenory device 30 may conprise one of a
conpact flash card, a smart card, a 10 smart nedi a

W@ 2008/046899JSB f| ash drive, a nenory stick, a plRQI/Us2004/037557
serial EEPROM or the like. The nmeans for generating
the printer status |nforrrat|,fn (e.g., processor 16)
may detect an activity |ev at the printer 10, and
(1) decreases the periodic tine interval when t he

status 6? VI tllyno[t @:ﬁ@%gﬁsﬁ i ttl%u(rz% o 1I ol {h%%? %yttlF host system 20 to

1nclud&tﬁélﬁa5&5examﬂﬁ Whﬁﬁ deasst RKEnD2) datefinerthhioit aguir¥Shbtification of
(Time Varying Status Update). 15 The host s stem 20

a paperRit CORIHOL &t thoRIIRET, s SYStfgm 30 sill contiggirs thegiinggy 19 to return

thatsf %{sthb?lln? slot machine, a gaming termnal, a
i'cket machi ne, a transportation ti cket

v eNfuehi- V(gatmla (miﬁrmﬁy 12 amayehet o vided faestoringek Eastvaaredif tige time interval
machi ne,. or the |i periodi ¢ status updating of

.
and ﬂter?éat}i? wéumation geihe PB‘HtGBiigr cones the di sadvant ages of
U NE aRhli@hadNd exdihpld GhbEARBRY, 8 ledst bnS 6NEE ﬁ%é&ﬂﬁ:@tdl ok itRGtatus

i nformation, whi ch avoi ds unwanted 20 del ays between
informatianumay be pemded rﬁ:bnsa aeroevabéspensesdevined 0(12§erab1ﬁap® the printer.
'S _status

di h
The rER G REAST AR Comay bibss e B SieglPagsil Shitda Uit card, o

smart R84 6SEONTSBEIRA dAQE-a b6ty HR| a HlUE it SerBOFEPROM, &fthe like.
failure. Nbreover, the host system can be programmed

t dThevpagash fqrcgen@rnbns thetpuinter staiisdnErmetien @ apPFeRgl 6) may detect

e T

level sienRkes; 69(2) Sndﬁﬂéa@é@th‘ﬁllpéhodlb einferinteiveil whbn &mdatotiaﬂy levkbdecreases.
appropriate action entering gtfault %uti ne

This pfeagss maye tRricH &0 ﬁ%’fﬂgyr(Tam Viepang Stafys Uptd)d now be
aglﬁi;ent a?sé/@gn‘f Hha %@@gﬁfl?@s&ﬁtof‘arb\é?rpfe' &garrps[ ? olh?%l,ssale terminal, a slot

ous and appar at us v
mach#@teas gsmmgdaﬁrmaalf a totiesy tickientrachine, ardnspmrtaetmtte:kemndmg machine,

B G AR D

The periodic status updating of the present invention overcomes the disadvantages of
the prior art by, for example: (1) sending unsolicited information, which avoids unwanted
delays between status request and status responses; and (2) always sending the printer’s status
state, which avoids the hidden condition where the printer has become non-responsive or non-
functional due to some sort of failure. Moreover, the host system can be programmed to
watch for the status update at the established time period. If a longer time elapses and no
status update is received, the host system will know that something is wrong with the printer
and can take appropriate action (e.g., entering a fault routine and/or taking the printer offline).

It should now be appreciated that the present invention provides advantageous
methods and apparatus for providing status updates from a printer to a host system on a
periodic basis without the need for a status request from the host system or a status change at

the printer.



the printer. WO 2005/ 046999 PCT/ US2004/ 037557 8
Al t hough the invention has been described in
w@onseetdvon with various illustrated enbodi nEPCEUS2004/037557
numer ous nodi fications and adaptations may be nade
thereto without departing fﬁon1the spirit and scope
of the invention as set forth in the clains. WO
2005/ 046999 PCT/ US2004/ 037557 9 What is clained is:
1. . . idi |
a %ﬁp«?}%ﬁﬁ? g{vgﬁtﬁ(gfg ]?a Sb%é[? gerrsleﬁﬁécpl rc%g?éﬂc%%ﬂ%w&f@aq{o%§ il L{ ﬁg@ed
emb&dimdhtsgmptidrofLhodifisitithsiand adapiitions nfanydm rhinde thenemt \erchdun

t he host system at odic time intervals.

depaptinerfarim the SREEGIE SReRS Qﬂtilwnaﬁ%i%af S%&Iﬂéﬁiéﬁl 1 s
periodic tinme intervals each conprise a constant tine
interval of between 5 seconds and 10 mlliseconds. 3.
A nethod in accordance with claim 1, wherein: the
periodic tinme interval is configurable. 4. A nethod
in accordance with claim1l1, wherein: the status
i nformati on conprises at | east one of paper status,
i nk status, paper |ow, paper out, paper jam ticket
in path, top of form barcode conplete, validation
field conplete,



field printed, and percentage of printing conpleted.
5. A nethod in accordance with claim1, further

W@ oopoi®dNng: configuring at | east one of the tPEEUS2004/037557
interval and the status information via the host
system 6. A nethod in accorgance with claim 1,
further conprising: storing at |east one of the tine
interval and the status information in non-volatile

PR, -:the _printer. 7. A nmethod in a_ccorglance w th
Whgfsal m i(?flsv\her ein: at | east one of the tine interval

and the status information is provided froma

renovabl e mepory device insertable into the printer. ..
1 A B0 B Restidrme Bt a&%afgqfamwerm#lewﬁyst% comprising:

20Rr6846899 sgﬁhgﬁﬁ%ﬂét%l ﬁﬁ'grma]eg)ntflﬁﬁn RRRUAL! 16 tﬁ'@l{&f ¥ystem at

devi ce conprises one of a conpact flash card, a snar
periaslar tme interypdsr t nedi a card, a USB flash drive, a nmenory

stick, or a plug in serial EEPROM 9. A nethod in

accordance with claim1, further conprising:

2. A eedietihAgcaBae Wit dl¥inl EM@leréih: t he printer; decreasing
the periodic tine interval when the activity |evel

i nthedgyedic timeintaryaly eashicAgPEpR? paistapd fisetinterval pf legtygen 5 seconds
and Wﬁﬂﬁg Sndct ivity level decreases. 10. A nethod in
accordance with claim1, wherein:

3. A method in accordance with claim 1, wherein:

the periodic time interval is configurable.

4. A method in accordance with claim 1, wherein:
the status information comprises at least one of paper status, ink status, paper low,
paper out, paper jam, ticket in path, top of form, barcode complete, validation field complete,

field printed, and percentage of printing completed.

5. A method in accordance with claim 1, further comprising:
configuring at least one of the time interval and the status information via the host

system.

6. A method in accordance with claim 1, further comprising:
storing at least one of the time interval and the status information in non-volatile

memory of the printer.
7. A method in accordance with claim 1, wherein:
at least one of the time interval and the status information is provided from a

removable memory device insertable into the printer.

8. A method in accordance with claim 7, wherein:



the host system conprises one of a cash register, a
point of sale termnal, a slot nmachine, a gam ng

wao egosionab9 a lottery ticket machine, a transpoPCEHUSIING/037557
ticket vendi ng machine, or an entertainnent ticket
vendi ng machine. 11. A print F(L capabl e of providing
periodi c status updates to a host system conprising:
rreans for generating printer status information; and

%e&%alﬁé'in%ﬂ?n%ﬂéﬁ ibeYco i@?ﬂ%pgnet&ea &)rn!l gl.eflas?xtc%&'% smart card, a

rmat I on ost system at erio
sman't ntedravcahs a U8B flslpdiive, @ memorastick, dan piagintsbrig BERR QM.
wherein: the periodic tine intervals each conprise a
constant time interval of between 5 seconds and 10

9. A%étlﬁdcﬁﬁ%@m%anclsewltlfbl&ﬁ thﬁfthérrboﬁﬁ)?i@fn%ance with claim

11, wherein: eperlod’|ct|mS|nte val is
c ofdteeingzanl @nvﬁgmvelﬁatplm pringer; i n accordance with claim

11, wherein: the,st.atus in on..cC. ri.ses at | east
one iyl piidd it Shebie 3R GR Ra Sopge
OUincrdaging thd ﬁ?é}]od‘id € intérRalRRidh thé B&ivaly 1E@) Aecrb@es.ode
conpl et e, dation field conplete, “field printed,

and percent age of printing conpl eted. 15. A printer in

o SSRGSl G, 19 200e]o2eo09

I ntherhoad syateeh ¢diepriseabnksofl a\facl feRlidtea bein€ ofdal@ieraihal,iaalot
t.ne host,
machine, a gaming terminal, a lottery ticket machine, a transportation ticket vending machine,

or an entertainment ticket vending machine.

11. A printer capable of providing periodic status updates to a host system, comprising:
means for generating printer status information; and
means for automatically sending the printer status information to the host system at

periodic time intervals.

12. A printer in accordance with claim 11, wherein:
the periodic time intervals each comprise a constant time interval of between 5 seconds

and 10 milliseconds.

13. A printer in accordance with claim 11, wherein:

the periodic time interval is configurable.

14. A printer in accordance with claim 11, wherein:
the status information comprises at least one of paper status, ink status, paper low,
paper out, paper jam, ticket in path, top of form, barcode complete, validation field complete,

field printed, and percentage of printing completed.

15. A printer in accordance with claim 11, wherein:



system 16. A printer in accordance with claim 11,
further conprising: non-volatile nenory for storing at
wo e@sn4e9me of the tinme interval and the stat usPCT/US2004/037557

information at the printer. 17. A printer in
accordance with claim 11, V\ln]] rein: at |east one of the
time interval or the status information is provided
froma renovabl e nenory device insertable into the
PT4tNERE on. th@ﬁﬂ{e'iﬂ%ﬁfal iy @€ Qﬁgﬂmﬁnwﬁéﬁs bR #0rdd via the host
wherei n: the renovabl e nenory device conprises” one of

systeen.conpact flash card, a smart card, a smart nedia
card, a USB flash drive, a nenory stick, or a plug in
serial EEPROM 19. A printer in accordance with claim

16. Algrintéhi@ratordahddeyitahion { BrugRRRoaptisRet he printer
status information detects an activity |level at the
prign-eqlatilg meeniary forstoringsad deastenepdthetiing intervel ant the vatus

. jvity level increases; or (2) increases

mfor&%ﬁ%é@%?lﬁye{'i me interval when the activity |evel
decreases. 20. A printer in accordance with claim 11,
wherei n: the host, system conpr.i ses one of a cash

17. A ggptet igraccrdapenyitholaignl b whersitnal , a slot  machine, a
9afm O b &8 tﬂ@kimefﬁﬁ Qb & the biafils %ﬁ(})ﬂﬁ%ﬂ@ ;prcﬂfided from a removable
transportation ticket vendi ng machine, or an

memenyt davicei inseetabletintokid prirgadi ng nachi ne.

18. A printer in accordance with claim 17, wherein:
the removable memory device comprises one of a compact flash card, a smart card, a

smart media card, a USB flash drive, a memory stick, or a plug in serial EEPROM.

19. A printer in accordance with claim 11, wherein:
the means for generating the printer status information detects an activity level at the
printer, and (1) decreases the periodic time interval when the activity level increases; or (2)

increases the periodic time interval when the activity level decreases.

20. A printer in accordance with claim 11, wherein:
the host system comprises one of a cash register, a point of sale terminal, a slot
machine, a gaming terminal, a lottery ticket machine, a transportation ticket vending machine,

or an entertainment ticket vending machine.



