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heated and fused to the medium’s surface in the shape of the text and/or graphics.

[0003)  These printers may be small consumer printers with minimal control input such as
one or two buttons for loading pens or feeding paper. Large commercial or industrial printers
may have multiple keys, keypads, or other input means that give the printer operator greater
control over the printer output. These controls may include form feeds, moving media,

cutting media, and changing the order of a print job in a print queue.

[0004] A problem with having a large number of function keys or buttons is that, in order
for a printer operator to perform a complex printer control task, the operator typically has to
make multiple keystrokes to enter the task. For example, the operator may want to change
one of the print jobs in the queuc to a higher priority as well as change the print media to be
used while feeding the remaining print job medium out of the printer. This set of instructions

may require three or more keystrokes to enter.

[0005] For the reasons stated above, and for other reasons stated below that will become
apparent to those skilled in the art upon reading and understanding the present specification,
there is a need in the art for a printer that reduces the number of keystrokes required to

perform printer functions.



there is a need in the art for a printer that reduces the nunber of
keystrokes required to performprinter functions. *159159* || *@00002* 2
*SUVMMARY ' [ 0006] The present invention enconpasses a printer that has at
l.east one functional key that is programmable. The function of the
functional key can be updated in response to an input functional sequence.
[0007] The printer further has nenory that is capable of storing an

i ndi cation of the wupdated functional sequence. A controller is coupled to
the function key and the nenory. The fontroller is adapted to control the
operation of the printer such that the updated functional sequence is
performed upon detection of an activation of the function key. [0008]
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functional sequence is performed upon detection of an activation of the function key.

[0008]  Further embodiments of the invention include methods and apparatus of varying

scope.

DESCRIPTION OF THE DRAWINGS
[0009]  Figure 1 is a block diagram of a printer in accordance with one embodiment of the

present invention.

[0010]  Figure 2 is a perspective view of a printer in accordance with one embodiment of

the present invention.

[0011] Figure 3 is a flowchart of a key programming method in accordance with one

embodiment of the present invention.

[0012]  Figure 4 is a flowchart of a key programming method in accordance with another

embodiment of the present invention.

DETAILED DESCRIPTION
[0013]  In the following detailed description of the present embodiments, reference is
made to the accompanying drawings that form a part hereof, and in which is shown by way of
illustration specific embodiments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
invention, and it is to be understood that other embodiments may be utilized and that process,
electrical or mechanical changes may be made without departing from the scope of the

present invention. The following detailed description is, therefore, not to be taken in a




made to the acconpanying drawings that forma part hereof, and in which is
shown by way of illustration specific enbodinments in which the invention
‘may 'he ptacticed. These enbodinents are described in sufficient detail to
enabl e those skilled in the art to practice the invention, and it is to be
under stood that other enbodi nents may be utilized and that process,

el ectrical or nechanical changes may be nade w t hout departing fromthe
scope of the present invention. The follow ng detail ed description is,
therefore, not to be taken in a 3 Iim3t| ng sense, and the scope of the
present invention is defined only by t'he appended clainms and equivalents
thereof. [0014] The subsequent di scussion of the present invention refers
to a print ekmiting fseseragd the scoppefsheayresery inyengionsis defined qutydy the FpRepfed © p’ﬂﬁcti on keys.
Any ref er engg dyfivalenRlifieRlofr enconpasses any device that has a printing
function such as facsimle machines or any conbination unit incorporating a
print funct |(mm4] [m&ﬁbsdﬁu@umeus’kmn bf thespireserit ényvergiotoiefersikto al pringer anhed g thene

enbodi nent of r| n eV f V. i nter

i ncl udes a Br(ﬁfefrf’ of’f %ftdle %Wa%a?’%g%ﬁ dn S g&%%ggﬁpgﬁ&%&@omﬁ%%pdﬁ nter. The
control | er @@Grethayhabeprinting funcion mbsssfwll@? mP‘thmﬁﬁa%f apecopbispiop Mt
mcrocontrodc&?orat ?gg}ug%ngﬁdﬁrocode [0016] The printer nmenory 105 nay be of
t he type used enporary storage of data such as random access nenory
(RAM . Addi fdees)al |Biguret h&usﬁamwocBGEgrmyfdneemﬁodmbet df'y penting devibe bithe per manent
storage of data, s S r g;g%l ead only
meror y (PRO%esent m\az)'ltlonalsne t?ter mc?udg amgg) ayr 1() D ecgnt{(;)g s ry, Ogtélén conduct or or
ot her wi se, pamterbﬁlelcmmiollmlé@{) Ia@ WEMWTOCFMPV ke aﬁwnhrévcr?ﬁew‘;r 105 may be
used to storngmﬂ%hmdc&g.tasks that have been sent to the printer fromone
or nore conputefrs on a network, directly froma host conputer, or by data
downl oaded figoaép @ THe PHEMtd nedios 105 HRY Bead the tyb@usbchﬁr tambdsrmgstoragemfdate enbodi ment ,

the nmenory stores, t firmwar a cuted }n contraller in order
: b
to control f#f&2s rdb‘?P’a?f'feBSHmé‘f"“f(ﬁ‘@‘\'gr‘%‘dr? mma (fdnefm(r)ynaf i50d (ﬁ r?&rmr y nay
store key ofseldfrpenmaienssenage nbdas sadh at ivad only memory (ROM), prOgrammable read
only memory (PROM), and/or memory cards. Other types of memory, semiconductor or

otherwise, can be included as memory.

[0017]  The printer memory 105 may be used to store printing tasks that have been sent to
the printer from one or more computers on a network, directly from a host computer, or by
data downloaded from a memory card inserted into the printer. In one embodiment, the
memory stores the firmware that is executed by the controller in order to control the
operation of the printer. Additionally, the memory may store key or function sequences of the
present invention. This key or function sequence information, in one embodiment, includes a
sequence of printer functions to be performed as well as an identification of the key to which

that sequence of functions is assigned.

[0018]  The printer may be comprised of additional memory such as storage media 120.
The storage media memory 120 can include hard disk drives, floppy disk drives, optical
drives, removable solid-state memory cards, or any other type of storage media. The storage

media 120 may be fixed or removable.

[0019]  The input/output (O) connections 110 include any network interface cards
required to interface the printer to a network (e.g., Ethernet). In another embodiment, the
network connection 110 is simply a USB port, IEEE 1394 port (FIREWIRE), infrared, or



present invention. This key or function sequence information, in one
enbodlnept, i ncludes a sequence of printer functions to be perforned as
‘wel I'.as an identification of the key to which that sequence of functions
i.s assigned. [0018] The printer may be conprised of additional nenory such
as storage nmedia 120. The storage nedia menmory 120 can include hard disk
drives, floppy disk drives, optical drives, renovable solid-state nenory
cards, or any other type of storage nedia. The storage nedia 120 maybe
fixed or renovable. [0019] The input/output (1/0) connections 110 incl ude
any network interface cards required ‘t]o interface the printer to a network
(e.g., Ethernet). In another embodinment, the network connection 110 is
sinply a USBtherdyme,of paeEfpr cpaing fhe printqr o a4ovdrerse; Theraset BYentigh s B%ot her type of
port for coyRlikdtdatdytRe §pd dThbtivolk@r BO b&Gtctisievi ce. The present invention is
not limted to any one type of network or 1/0 connection. [00201 In one
enbodi {rpnt : 1[ald3q pl’IhIﬁTxe dntbsdiment, theqivintrask objeb seybe st tat theepripter neetie Wer t he UO
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printer, Ij hgogzi) Nt Ete comoikandGislsdcbbplédte hnddbenttolsahd prikjeethechqismé $35 oft he pen
carriage devjce(s and the roller. f. t he
printer. If ﬂfeH’é te%??rr?f‘aénrp ﬁ’?ag'ﬁkjg{sepenp{eg?l}eﬁt[@%%f %%gﬁgﬁﬁﬁ:}&%gﬁg% sns 115 may
i ncl ude t he penipethe peacarridgd device(sh end therpilen that feede e papp trpugh therpsintera ¥de i rror s

and optics, ang it Dt NEkTRhe R G&BanisRE Y I BeY ifcRitle Iha&Rér caridgd)tieng. | n
general , thé prilnt esre E’r\r}glch’aneipgﬁrfirtls 115anare th@gngch%wi,calmg%gﬁ%?een?s of the

printer rel apeays fopf rollest 415 et mpigPrs 49 opfics-apd e lprRal Ger iR fep PHt er and
a r2 gnsf eL ri ngariﬁtli(n'fg.aIi@enli&aﬁ?, thd piiBgEméchanishe 1 [Fardthe medtlirdal foBP@Rdts #ithd nput devi ce
25 such as a keypad touch sensitiy i . Walvl rust al
di spl ay, catpHBtarer\éEtﬁ&ot“ﬁ‘b%?, Sore Bt hef ‘%‘%&%@‘Pﬁﬁﬂ‘?“ﬁ%ﬁ@% a?asn&g%upl ed to the
control | er Zlf&getwthe print media.

[0022]  An input device 125 such as a keypad, touch sensitive display (e.g., liquid crystal
display, cathode ray tube), or other type of input device is coupled to the controller 100 to

enable a printer user/operator to input commands or data to the printer controller 100.

[0023]  The block diagram of Figure 1 is for illustration purposes only. The
programmable printer keys of the present invention are not limited to any one type of printer

or any one printer functional configuration.

[0024]  Figure 2 illustrates a perspective view of one embodiment of the printer of the
present invention. The printer includes a main body 201 that houses the electronics and other

functions such as is illustrated in the embodiment of Figure 1.

[0025]  Print media 205 may be fed from the back of the main body 201 through the
printer and output through an opening in the front of the main body 201. The print media 205
may be fed through the printer from rolls or sheets and of various sizes depending on the type

of print job to be completed.

[0026]  The main body 201 also has various function keys 200 and 206, switches, buttons,
touch-sensitive displays, or other function control means for entering commands to the
printer. Some function keys 206 may be used for applying power to the printer or other basic

functions. Additional keys 200 may be used to provide more complex functional control of



enable a printer user/operator to input commands or data to the printer
controller 100. [00231 The bl ock diagramof Figure 1 is for illustration
‘purposes only. The programable printer keys of the present invention are
not limted to any one type of printer or any one printer functional
configuration. [00241 Figure 2 illustrates a perspective view of one

enbodi nent of the printer of the present invention. The printer includes a
mai n body 201 that houses the electronics and other functions such as is
illustrated in the enbodi nent of Figure 1. [00251 Print nedia 205 nay be
fed fromthe back of the main body 20T through the printer and out put

t hrough an opening in the front of the main bodéé%Ol, The print media 205
may be fed tHpaughAMIEtheseikeis 200 ad 304 526 pq reProsrarpedacordingdo 8% v ar i ous si zes
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power to the printer or other basic functions. Additional keys 200 may be
used to proV0dd nokhe meinbpdyef finensembotiment batasigr 2101thabaceepls MEMORL or . Any of

these keys 208 aRdn2R6 GRS mREbd AP HPISIMENBH stbaoteticdgiuttor Bentory, enbodi ment  of
the present invention. The subse ug_,nt diéc%ssi on Ofrdt haeingfu{i,{]ael{lfgm

enbodi ment s °BfeakmEoR, BAIRENHRPERY-0 R PRPRP TR REY* S "The means for
cont r ol | i ng had deivet Biemepiotyrehues cah hepsertedhinto Thealot 2Prin orfies jo'ransferdexpasses any of

the control ; Habeq, or ﬁ?lﬁ{&%&l?rﬁg#?&y 3 ingWags b is HiiGus PR dbsdy@eMy. 201, i n one

enbodi nent, A& & S accepts nenory cards. The nenory cards nay
be any type (ks TeMEHe pristtoR Fisre 3 & ThGMREUIGA Plrpd¥ES BRIy Ynd do@Pitat Rrait theenory, and
magneti c nenory. For exanple, th.rren@ra%.carg By |ncll)udem%err(r:1lagro- har d
drive. The RERIFpeptigndeany gpe s of RUUS khg Prinie 9T Figae & P8y P A G™ME“BF der to
transfer texpe priitétBURmate @mbatitkntsiodthapredentrinvention ecompass sallerapaspgerami ng keys
as is di scursgysped. ubsequently. [0028] The printer of Figure 2 is for

i I'lustratioPPEYPBEes only and does not linit the present invention to any

one type of [Wzb]m eﬁigurt;r DRudaledd fdwcRdrt ITbRUBodmBR YT Ny ProS@NFEE Griethbd
of the present invention. A recording session of the functions that are desired to be
programmed and assigned to a certain programmable key is initiated at 300. This phase may
be accomplished by activating a key, multiple keys simultaneously, a sequence of'keys, or a
menu function in order to start the recording function. As one example, the printer operator
may hold down a “function” key while activating a second key that has a dual function. The
second key may have a first function when activated by itself and a second, “start recording”
function, when activated along with the “function” key. As another example, the imaging
device may have a dedicated “record” key or menu choice to initiate the recording session.
As yet another example, a sequence or pattern of keys may be used to initiate the recording

session similar to using Ctrl-Alt-Del to reboot a personal computer.

[0030]  The functions to be recorded and assigned to the programmable key are then
entered 305 by a functional key sequence input. The assigned functionality may be a single
function or a sequence of functions that are to be performed in a defined order. The printer
operator may enter the desired functions by activating appropriate function keys in the order
that the functions are to be recorded. The printer controller reads the functions that are being

selected and stores these functions in memory.



type printer. Alternate enbodi nents of the present invention enconpass

smal l.er consuner- type printers. [0029] Figure 3 illustrates a flowhart of
‘one 'enbodi nent of a key progranming nmethod of the present invention. A
rrecordi ng session of the functions that are desired to be programmed and
assigned to a certain programmable key is initiated at 300. This phase may
be acconplished by activating a key, nultiple keys sinmultaneously, a
sequence of keys, or a nenu function in order to start the recording
function. As one exanple, the printer operator may hold down a "function”
key while activating a second key that has a dual function. The second key
may have a first function when actiyated hy itself and second, "start
recordi ng” [4%3Hct ilpAne W%ﬂm%tﬂ?e\f%@él‘gﬁsﬂﬂb'gﬂ?pcpﬁ&tﬁgs pof"ltjioét ft%can Rey. As

anot her exaagbRplishdddy bdiRging the sAle\kegr@ kapsgqueave chapstalted ihe adcerding (Qtlwor d"  key or
menu choice to initiate the recordin SSi QN xanpl e, a
sequence or erﬂg?df’%ef‘ “%f°%12‘e‘§}§h°r‘%5§’ Sg’g thﬁgeécgrﬁ'?g' ASEF?F%’? (Sa%'? ﬁg&pgtggﬁﬁteﬁg sessi on
simlar to esboignedisimay stby thDekording at difforont lesatipay igsiesd of kegrput er . [ 0030] The
functions to be recorded and assigned to the pra ranng@%e ke re then
entered 305 [@852]a Thskey askers taychdleqgw frngtonpfify i to bpaesiey iﬂ?&taal?@ncti onality
nHYf be adsi ks Qlély %&ﬁ&é&n@&é@ﬁulﬁbli@%m&d eifnuftdnediikly,@n s sdghidake eftkey t 0 bg .
perfornmed in a defi .order. e printer er at.or. . esire
functi ons b)‘}“%t{"f‘%a{gﬁ’ﬁﬁ‘g%g?yo%}‘-fyﬁfdgw#m&n &N "ﬁtéoﬁgl%’ At he S(%%{er?&ﬂ? hat the
functi ons apefdnedyeior tocapuling the Timetiop keysequence dfithere Isloply opecngepsammpablef unct i ons
that are bei . t e functions in nenory. 6 [00311 In
one enbodinéﬁ%?m%ﬁgq%g%gP%P%Saggggﬁgﬁmgg stopped at this point 308. This
can bed aﬁ C Qoas) Sg_ﬁ% DM binVichdAo iR PreSehtiveiion tﬁHrcdﬁﬁyn' gﬁeﬂbemce t hat )
started the recqrdj.ng. er _epbodients use ot her nmethods to stop the
recordi ng. A‘é’p‘lfl’gété{%g‘ﬁ‘&% B‘Efsegﬁf’fg’ﬁﬁ%hﬁaéhe&c%ﬁteéi PSSPt s may s!to op the
recor di ng atrecoidfnf essgertis dsaoet! itobrshe splediaiday ofwhish the funp @0 Xey stimsndedyy or keys to
whi ch t he ngw%é&pctionality is to be assigned is selected 310. This may

i ncl ude one K , multiple keys activated sinmultaneously, or a sequence of
key activaty@ms: Beh&eldbd\EndiBiRl ke Yeq@éncd @M the kéy(3MY WitichitheseqiRieefisunct i onal i ty

is to be assigned may be . . :
asmggned are sto¥ed in memory 315 for later use by the controller. This may require updating

the firmware portion of the printer’s memory. In another embodiment, the sequence and
assigned key(s) are stored in FLASH RAM, electrically alterable read only memory
(EAROM), electrically erasable read only memory (EEROM), or other memory. In still
another embodiment, the information is stored on the printer’s hard drive or other computer

usable media.

[0035]  The functional key sequence may be stored in a certain address range of the
printer’s memory. For example, one block of addresses in memory may be assigned to the
“Clear” key. In this case, when the controller determines that the “Clear” key has been
activated, it accesses that block of memory to determine what functions to perform. If the
function of the “Clear” key has been reassigned through the methods of the present invention,
the functions previously assigned to that key are overwritten by an indication of the new key
sequence (i.e., the functional key sequence or an address pointer that points to the sequence).
In another embodiment, a pointer in memory that is assigned to the “Clear” key is changed to

point to the new key sequence.



performed prior to recording the function key sequence. If there is only
one progranmabl e key avail able, the key may be selected by default. [00331
“In an alternate enbodi nent of the present invention the recording session
is stopped at this point. In this enbodinent, the |ast key activated prior
to stopping the recording session is assuned to be the selected key to

whi ch the functional key sequence is assigned. [00341 The recorded
functional key sequence and the key(s) to which the sequence is assigned
are stored in nenory 315 for later use by the controller. This may require
updating the firmvare portion of the printer's nenDry. I n anot her

enbodi nent, the sequence and assigned are red in FLASH RAM
el ectrical | J003Sk erBamy @ apsigagiens pf the ?ﬂéffﬂlf‘if“’"‘%‘éi) uengg) 'g?:f ?u(%a\l F@y erasabl e

read only W&fi?ﬁl!séat{yEER(Mssxgﬁé’d fodcher In'aRother ymbddimest, the lfunctiomaltkinelyas svbodi nment ,
the information is %ng the printer's hard drive or other conputer
usabl e nedi Tﬁéﬁ@f ? ctional key sequence may be stored in a certain

address ran ‘@f e PlithAhed a 2 &mfynothEMmbememloﬁme RAroRldEhng0f addr esses
in menory e assigned to Clear” key. Int |§ case,. when the

control | er @@t@# ?ﬁ%ﬁsﬂﬁéﬁ‘ﬁ’eﬂfﬂ%Th’G“ébo?F‘m‘eR‘é?“H’a%ss‘ﬁéé‘?’i’t o P8y it accesses
that bl ock QfffeRiTetchoriaity b pedginti@abisikayt byfdmdringnize desirepp @mbtonatseghdned he
function of the "Clear" key has been reassigned through the nmethods of the
present i nv&EeuBR KO coqnpetions nct i ons previously assigned to that key are

overw itten &%8 an Tl@g&&%&&ﬂalg udnBE407 B beaSneF16 A Y& REEkef br-KBysis t he f UnCt i onal
key sequenc an addr ess p0|nter that points to the sequen&y?
"Clear key

anot her e nb@@Flﬁ@nln ongempheflimenty this keyigeaencsis fi?l‘iéftmfl"sd fram3 comapter % ©

' ? fﬂange? tcf?tém?@édlie .8, ;{eﬂ&)aﬂﬁgﬂakﬁystﬁlﬁﬁﬂﬁm&ﬁ?ut&) Ve fwokk ordiO t 0 aFSI gnnent
0 e entered functiona ue e, func n read

have an assicHW&doR fhopgfm ?%‘"%gtf H'g?mé‘ﬂ%’dscﬁoﬁle“{g?&ed?r ﬁl% ﬂfell}ﬁgr ?tgﬁ%lﬁgﬁkey hgs no
function (i .teLO @meetons.f unction). [0037] Figure 4 illustrates a flowchart

of anot her enbodi nent of the key progrannln
[0039] The functional sequence, in another embodiment, can be stored on a memory card

that can then be inserted into the printer. The memory card may be comprised of electrical
contacts that are inserted into electrical contacts within the printer. The printer’s controller
then has access to the memory card as it would access memory within the printer itself.

Connection to and access of memory cards are well known in the art and are not discussed

further.

[0040]  The key or keys to which the new functional sequence is assigned are selected
405. This can be accomplished by prompting the user/operator to activate the desired key(s)

or key sequence.

[0041] In another embodiment, the downloaded functional sequence may already be pre-
assigned to a predetermined key or keys on the printer. This embodiment may also work for
functional sequences that are received from a memory card. In either case, the new functional
sequence may be preassigned to certain keys of the printer that were designed for being
assigned new functionality. For example, three keys on the printer may have no function until
a memory card is inserted, the functional sequences are downloaded, or the operator records a
sequence. The functional sequences are then assigned to the keys to which the memory card

or download file has been preprogrammed.

[0042]  The new functional sequence and its assigned key(s) are stored 410 for future use

by the printer controller. This phase encompasses the storing of new address pointers to point




met hod of the present invention. This enbodi nent enconpasses a nethod for
assigning different functionality to a programuabl e key by transferring
‘the desired functional sequence through I/O connections. [0038] The new
functional sequence 401 to be assigned to a certain key or keys is
received. In one enbodinent, this key sequence is downl oaded from a
conputer or other external device (e.g., personal digital assistant, palm
conputer) over a network or I/O connection. In another enbodi nent, the
information is downl oaded fromthe Internet through the 1/0 connecti ons.
[ 0039] The functional sequence, in another enbodi nent, can be stored on a
menory card that can then be inserted into the printer. The nory card
may be conptd therewdey shusaser Foas grampleghreydiey seapease 082R SHEG PRy Faﬁ‘ir'g el ectrical

contacts W hRbdded diEetlp inst8ddt being R wHIbAdBA RprifiteGRdiiofDth nfdate tiielfiemwitganaccess to
the nenory card as i

t woul d access ry. wthin th inter Ltself.
Connecti on PBeioghaidisespainier that i Fo)fh"g;g%%g\?ﬂ%g’vﬂrgy pe %ﬁ%%to{ahﬁ{tﬂggart and are
not di scussaély fuhdtivhdigron tHe@@40dty cdide key or keys to which the new functional
sequence is assigned are selected 405. This can be acconplished by

pronpting t [943ls erWhilsonaenhodimentaf the pratent invgation fasibeefleserlad 2y assigpingaa
sequelnce. d[ ‘R%@tﬂohal'k&’y RORERES 2 ERAALIR l{fedy oﬁtﬁkq;rid@ié\ﬂt@&deﬂdimf(eumﬁd nrmalh sequence
may al ready be pre-  assigned to a predeterpine or .keys opn the printer.
Thi s enbodi H@H?dlotﬁﬁ‘ﬁasé1g§‘8e'\5\5f y‘?’)"(‘)‘i’m&f%ﬁ&’f"f“(‘iﬁlaqprg‘gﬁﬁ%?% %hatt(%?tmgre recei ved
from a menorequisdt does ot havetahkey focasertion My alsebe dssipret icormadgranseyledesce nay be

preassigned_to certain keys.of t r re designed for being
assi gned ne ﬁchld‘(")Srclréelgf%a.s‘“%nﬁate%uglg%%’@%q%%%%ge tié%’s on the printer may have

no function giji | 1n@nd BaFBDef BF e prosehtAfeitbR d mehiiorlculinpmapriiequences ar e
downl oaded, or the operator records . a stﬁquenc . The f r}gtchonfal sequences
are then as$pyhisdhe @nirgier Risg i thigemgafimgnty ‘ém?ﬂ@?rﬁf Vceévé'fgdhe 14 6Wn1 oad file
has been pr gguaeé AN RA nefdfdainecios anewl louatetivnd meenuenicendemet thet s assi gned
key(s) are stored. 410 for future use I N OiveR)yl er. This phase
enconpasses “PH&8 ﬁqu LR AR R RS s’y% % 81: H glggsdoﬁgcl)&g%ght o

asynchronous receiver transmitter). This embodiment may also have means for assigning the

functional sequence to a programmable function key that may include the controller.

Additionally, a means for updating the firmware could include the controller that stores the

functional sequence in memory.

CONCLUSION
[0045]  The programmable function keys and methods of the present invention provide a
printer operator with the ability to program or reprogram the functions of certain keys on a
printer so that those keys can be used as a short-cut to performing a function. As an example,
instead of having to depress four keys to form feed media, cut the media, move a print job in
the print queue, and clear a display, the operator can assign that sequence of functions to a
single key. This reduces the need for the operator to consult manuals and constantly watch

over the print job in order to perform successive tasks.

[0046]  Although specific embodiments have been illustrated and described herein, it will
be appreciated by those of ordinary skill in the art that any arrangement that is calculated to
achieve the same purpose may be substituted for the specific embodiments shown. Many
adaptations of the invention will be apparent to those of ordinary skill in the art.

Accordingly, this application is intended to cover any adaptations or variations of the



8 to the new key sequence. For exanple, if new key sequence on an inserted
menory card is accessed directly instead of being downl oaded to printer
"menory to update the firmvare, an original address pointer that pointed to
the old functionality may be updated to point to the new functionality on
the nenory card. [0043] Wil e one enbodi nent of the present invention has
been descri bed as assigning a functional key sequence to a programabl e
key of the printer, the present inventionis not I|imted to the assignnent
of key functions. For exanple, a printer function that does not require or
does not have a key for activation naj)also be assigned to a programmabl e
key. This can be described as assigning_ a functjonal s ence to that key.
[ 0044] | n orrversioh olelis manifesf intered i‘i?‘é@%‘ﬁ‘{e“i“ﬁ‘\;’éHﬂt%ﬂﬁnlya‘i’ym?g‘ﬂ@wf“ér control ling
the printer ¢aaRUhdeqiRaibdiansgsntroller. Also in this enbodiment, the neans
for receiving the functional sequence nmay be a network connection, a |ocal
I/ O connection, a nenory card reader, or the controller if the controller

i ncorporates sone type of 1/O functionality (e.g., universal asynchronous
receiver transmtter). This enbodi nent may al so have neans for assigning
the functional sequence to a programmabl e function key that may include
the controller. Additionally, a neans for updating the firmvare coul d

i nclude the controller that stores the functional sequence in nenory.
CONCLUSI ON [ 0045] The progranmabl e function keys and net hods of the
present invention provide a printer operator with the ability to program
or reprogramthe functions of certain keys on a printer so that those keys
can be used as a short-cut to performng a function. As an exanpl e,

i nstead of having to depress four keys to formfeed nedia, cut the nedia,
nove a print job in the print queue, and clear a display, the operator can
assign that sequence of functions to a single key. This reduces the need
for the operator to consult nmanuals and constantly watch over the print
job in order to perform successive tasks. [0046] Although specific

enbodi nents have been illustrated and described herein, it wll




be appreciated by those of ordinary skill in the art that any arrangenent
that is calculated to achieve the sane purpose may be substituted for the
-speci fic enbodi nrents shown. Many adaptations of the invention will be
apparent to those of ordinary skill iw the art. Accordingly, this

applicati oMats!s| EBTIE t o cover ~any adaptations or variations of the 9

i nvention. ltt i4PREMBAEYYmPIehded that this invention be limted only by

the follow ng ghadtish key(d23) @dapied koaredeive b figwdanhl sedfignde; i s clainmed is: 1. A

printing device conprising. 10.a functior . fjfcei ve a
functi onal sequ@ﬁﬁ‘g?(wgmgf c(“i“(?%)(’f%{ﬂ%fg ﬂ??'dgg%%(ﬁ}ééo &{S}?{gtsﬁ gehgsﬁsr?ndi cation
of the functi onatongeltpnElit)oupleido the fimctiankey (185) and B© mepwnle % t he function
key (125) an h r . | k@aésticha contr ol
operation SP" cﬁ%re%@%ap %8%‘%@%%8%‘8 8ftlﬁéal%rﬂllttl h@&%ﬁ%&hgﬁﬁ@p sequence is
per f or med spquence és pecfoimed updn datectivo of anactivetionodf thetfunctiomkayi(Bi)-key (125). 2. The
printing device of claiml wherein the nenory (105) is on a nenory card
that is renovable fromthe printing device. 3. The printing vi.ce of

clai m| whexei nThetpeintimardsyige 6Eolpby IM@er@n@eaeﬂ@MI%m&rﬁm%@ﬁ‘g‘ﬂe’ws opti cal
menory, or rragnﬁmogabm%e Antind 8&icer i nting device of claiml wherein the

i ndi cation of the functi onar sequence is a nenory address pointer that
points to the functional sequence. 5. The printing device of claim1l

wher ei n t he i NdipgArinBRly dbvict bl 1 Whérei@e nf@ue(10%) is de bhemidoudctor onal
sequence that was received. 6. The pr.inting device of claim1l wherein the
functional sequBfBeY i”§@§rya°rf’l?ﬁ‘geflf5‘ﬁ‘§? * sequence that has been
retrieved froma nmenory card inserted into the printing device. 7. The

inti devi f claiml N h Iy :
gglngelctn?one“\{l(ﬁ@;‘)ﬂl{’ﬂﬂggawfgp"?%ﬂw ‘g\r"ﬁ%?m %hﬁlgﬁeoafh?%g%qﬁ%h{w%uncti onal

sequence. memory address pointer that points to the functional sequence.

5. The printing device of claim 1 wherein the indication of the functional sequence is the

functional sequence that was received.

6. The printing device of claim 1 wherein the functional sequence comprises a functional

sequence that has been retrieved from a memory card inserted into the printing device.

7. The printing device of claim 1 and further comprising an input/output connection

(110) coupled to the Internet to download the input functional sequence.

8. The printing device of claim 1 and further comprising an input/output connection
(110) coupled to a computing device to download the input functional sequence.

9. A method of operating a printing device, the method comprising:
starting a function key sequence recording session (300);
receiving a function key input sequence (305);
selecting the programmable function key to which the received function key input

sequence is assigned (310); and



8. .The printing device of claim1l and further conprising an input/output
connection (110) coupled to a conputing device to downl oad the i nput
-functional sequence. 9. A nethod of operating a printing device, the nethod
canprising: starting a function key gquence recordi ng session (300);
receiving a functjon key, i pput se uen% 305): sel i anmabl e
function key tos“?M’i'ﬂél}?r?%’é(eé] ¥ ymgtor PRy Fﬂéegﬁe 8&7’“."%’35‘{55 E{g}é%{;&ﬁ%ﬁ?‘g assi gned
(310); and otthe poi@minable finctignaegiestritsl indhyredeived kéydfandtimpinputsesyensa béing n nenory
(315) such that activation of the progranmable function key results in the
received k Vﬁﬁgtion i nput sequence being perfornmed. 10. A nethod of
operating a printing device, the nmethod conprising: recording a function

sequence (4Q1);,assigning t.he re rigzignce to a function key
of the pri ﬁBi n H@&Ogghp?rﬁéf%{p@v%&%ﬁge’%%wﬁgg?| onhll ey is programnmabl e by
a user/ oper at or reedrdiignefupction séqnencel@0l)ce; and perform ng the recorded

o ) o g b o Rdd uliod qleRRRE R RfotoR KBFYf diprinttly lice t he

(405), wherein the function key is programmable by a user/operator of the printing device;

and
performing the recorded function sequence by the printer in response to activation of

the programmable function key.




