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2255050 1 RRINTER FOR PRI NTI NG ON RECORD MEMBERS ON A V\EB@?@%@ THE
I NVENTION 1. Field of the Invention This invention rel at r o]
priiters, and nore particularly to a printer suitable for use in a
hand-hel d | abel ér for controlling a thergai_print head for printing
characters of various fonts and fornmats on a conposite web. 2. Prior Art
Various printers are known, and exanples of such printers are disclosed in
Utt.ted States Patents Nos. 4,264,396, 4,442,774; 4,556,442; 4,578, 138;
4,584,087 and 4, 603,629. The invention in its various aspects is defined in
t he appended clains to which reference should now be nmade. -2- A printer
enbodyi ng the invention advances the web by a predeterm ned anount or

i ncrenent follow ng the detection of the index subsequent to the first
detected index. In one preferred enbodi nent the anunt of advance or
increment is determned by the relation: OFFSET = L/2 + K, where OFFSET is
equal to the predeterm } } %%?Mi rst index
and K is a constant. Fﬁggg%¥ﬂ§9§gggﬁ%¥$%§ﬁi§$ %ggL - K1, where
[err] is a different constant. A preferred printer enbodying the invention
utilizes an inproved detection systemfor detecting index marks that have a
-3- predeterm ned neasurable | ength di sposed at regular intervals along the
| engt h of the conposite web. The detection system

BACKGROUND OF THE INVENTION

1. Field of the Invention

-This invention relates generally to printers, and more
particularly to a printer suitable for use in a hand-held labeler -
for controlling a thermal print hesd for printing characters of
various fonts and formats on a cm@nsiﬂevmb.

2. Prior Art

Various printers arelnxﬁuh andtaﬁmphﬁsof sudh;xjnteré
are disclosed in United States Patents Nos. 4,264,396; 4,442,774;
4,556,442; 4,578,138; 4,584,087 and 4,603,629. _ ' _
' The invention in its various aspects is defined in the
apperded claims to which reference should now be made.



corrpénsat es for variations in the size of the index mar ks and "for": -’
variations in the sensitivity of the sensor. The conpensation is \
provi ded by sensing the leading and trailing edges of an index mark and . -
determ ning the distance between the |leading and trailing edges to :
determ ne the apparent |length of the indéx as sensed by the sensor. The
| ength thus obtai ned is divided by two, thus permtting the centre of the
mark rel ati r I F_DESCRI PTI ON OF
THE DRAW N e |nv%“lrﬁ%sgi%tﬁ€g‘§‘3&vﬁﬁfei’%dg§%a§ﬁc g&l‘inw%;g Betail by way of
exanpl e wit predgternined egounteoncineremgrithjotiowing ghe deteglilohof-tlIG 1 is a
di agr ammat | gndéd! uBbeyidht 02 tndl| Al¥ee adkebtdd liffied N 1R %nkOprAkrdy NaNd- hel d

| abel er in accordance with an enbodi ment present 1nvention; FIG 2

i s an expl o@BRodi@eRp e pmunti g akvansh @e&q%ﬁe@f isndetesmimedebd fbel er of
FIG 1; FlGreBation? OFFSETE: Qyati W)akhetecOFFEET D€ dguanttkhéhe | abel er of

FIG 1 shown the fro |nth pen I ock agr am of
the | abel o PEfdsteEmied inefensnf, W57 HBRSnendth of, Saotinad Indecpied 3,
portion of wheonstapbsite | abel vveb FIG 6 is a bottom plan view of the
conposite | abel web shown in FIG 5; FIGS. 7-10 are | ogical flow diagrans

i ndicating the | ogical sequence of operations perforned by the |abel er of
FIG 1 in itlo srotder|prederepdreukedimet OFFSER =aL| od'cavhereok? disagr am

i ndicating theeStet®Sconstafte. Performed in the control of the advancing notor
and brake of the labeler of FIG 1; FIG 12 is an illustration show ng
positioning errors that can be caused by variations in the apparent |ength

of the indexn phéterré® piedtdy ehb6dyiagsSelie invention utilizes an improved
detection system for detecting index marks that have a o/
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FI G 13 is an illustration show ng how fhe positioning errors are corrected

by the system enmbodyi ng the invention; and FIG 14 is a logical flow

cdi &gramillustrating the |ogical sequence of operations perfornmed by the

printer to correct positioning errors. DESCRI PTIN OF THE PREFERRED

EMBODI MENT A printer enploying the present |nvent|on Is showmn in FIG 1 as

a hand-hel d | abeler generally indicated at 30. Al t hough the present

invention is degpretéstminedinsasurabbe l(éﬁgtlemspésédh&t lragelar igtsrvials islong

applicable to other types of printers that print characters in various

fonts and for mattheolrngth afeshefcampesite webwer s sTba detectionbsystiemp printer
as, shown ,in the, aforenenti oned United States

that prints tags_or tg(%ﬁ%{

Pat ent No. 4, 445°T59S b¥ardatiens, dn e, Size, of ¥ index. mapks; apd ﬁ°§ma or
housi ng 31 havi n ui tably mounts g .l abel
supply roll R %ﬁa&%%e rgﬁ? ﬁi““%%%’e'% e%h?g%%ﬁ%ﬁ'oi ent n | - such
as dust by a couer pRirided e&gﬁg Céaaggséf enl Ak Web
C shown in both solid Ii netgzhrepresentl ng a full roI I R~ and phantom |1 nes
representing a mezkland déterminircethel disténde betweenTihe teadingi dred veailGng
includes a carrier web Whaving a coating of release material such as

si i cone wher ei @dgﬂ%'q%m s@Ppareah dength @i e indeshas Henged byr the t y
Sﬁ'e'sf'é‘ﬂ'?'esstnéil Readinos v e TR o%uae&%eeps%r dhehda i iy b gty Y
gtrag\s/l)(rjeg&oinnt o?&%rgﬂ{ahge?g F&{i/%rl ous alﬁé;%nc ﬁ%%&%%ns%he

corrposi te | abel geebmigeds payed .out of the roll R when an advanci ng or
ding mechani smgeneral ly indicated at 39 is operated. The feeding
ani sm 39 includes a resi| i BRIEFJPESCROPTION OF ANE PRAWENGD oper at i ng

serrated metal idler roll 41, wherein
The invention will now be described in more detail by way

of example with reference to the acccmpanying drawings, in which:-

FIG. 1 is a diagrammatic side elevational view of a
printer in the form of a hand-held labeler in accordance with an
embodiment of the present inwvention;

FIG. 2 is an exploded perspective view of one section of
the hand-held labeler of FIG. 1;

FIG. 3 is a side elevational view of the front of the |
labeler of FIG. 1 showing the front in the open position;

 FIG. 4 is a block diagrem of the labeler of FIG. 1;

FIG. 5 is a top plan view showing a fragmentary'portion
of -the camposite label web; _

FIG. 6 1is a bottom plan view of the composite label web
shown in FIG. 5; |

FIGS. 7-10 are logical flow diagrams indicating the
logical sequence of operations performed by the labeler of FIG. 1 in
its paper loading mode; - |

FIG. 11 is a logical flow diagram indicating the steps
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the driving roll 40 is coupled to and driven by an electric notor .162. The
conposite web C passes fromthe roll R to between a pair of spaced guides,-
only one of which is shown at 42. Fromthere the conposite web C makes a W/ *
gradual transition as it passes about the guide 42. The guides 42 and a
gui de 44 define a path for the conposi t2 4Bb C between the pl ace where the
conposite web Cis payed out of the roll R on the one hand, and a print

head 45 and a_cgoperat.i plat.en |1y indic h t her
hand. The pri ﬁ%%s%@%%%ﬁ%‘glﬁgngﬁbc%&l %é’%@% otr?rl n

el ements, prefgadd betfas.,"gb print el ements, which extends perpendicular to
the path of travg%lof" fﬁ conposite web C. The transition made by the com

posite web C is througicanzany enTillaktratdient dhaeiheg pokitivhing efreord| y about

[err] assuming a full label supply roll R and in addition, it is preferred
that the radithatRearpbet¢tanspdiby veriationssia theapparent lengthoef theelngexb| y
about 25 mm A delam nator generally in- dicated at 47 includes a peel

rol | er posit Wkk8 gen§ed by feRESt the |ine of pressure contact between

the print head 45 and e Rl 46, rﬂ?ﬂ& : h{ﬂ)é’ about
t he del am nator 47 toFSé Té‘?t a%sg-gnllglr% na %%ﬁo% t he %ﬁ%ﬁ%%@? . The
| eadi ng | abel ephrors Sardl SHREEA] IHY! thd @Rstent Rifbddyibg el inviathio; Wahd respect
to an applicator generally indicCated at 48. -6- Fromthe del am nator 47
the carrier web W pas®Es. ddai is ianlaegicaht flcw diddrainhidlpstrahingttheand from
there, part- |y about a guide roller 49 to between the neck of the rolls 40
and 41. The clagirak sgapengenef anesakienst pertormed Pyt they PrpfexeBe AoBFeFyui des
50, 51 and 51’ aggl t,0 exit through an exit opening 52 in the housing 31 at
positioning errors. U
DESCRIPTION OF THE PREFERRED EMBODIMENT

A printer employing the present nwerrt:.on 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 is applicable to other types of printers that print
characters in various fonts and formats onto a web of record members
such as a table top printer that prints tags or the like, as shown
in the aforementioned United States Patent No. 4,442,774.

The labeler 30 as shown in FIG. 1 includes a frame or
housing 31 having a handle 32. The housing 31 suitably mounts
a label supply roll R. _The roll R is shielded from ambient
conditions, such as dust by a cover 33. The roll R is comprised
of a composite labelwesztmm.inbothsolidlirms representing a
full roll R, and phantom lines representing a nearly fully depleted
roll R. The camposite web C includes a carrier web W having a
coating of release material such as silicone wherein the labels,
such as a label L' which is one of a plurality of labels L (FIG. 5),
are releaseably secured to the carrier web W by.a pressure sensitive
adhesive. ' Solid, rectangular marks



5

a poi nt “above and_behind the handle-32 Wth referencest® FIG 2' thete s
shomn a section generally I ndi cated at 59 for nounting various conponents
of e labeler 30. The section 59 helps to protect such conponents from
damage and ambi ent contam nation and can be considered to constitute an

outer part ofarehe Wﬂ&eélonlEhdeﬁhaeém‘ébeo?e%@rbé&iér Shepngt 0
I ncl ude a g%PeraII box | i avi ng rtion 61 wt

openi ngs 62. 13 B¥o?%c?gPﬁF83 ﬁePﬁgroagh’ﬁbéo raﬂ% %ﬂ“%ﬁ%ﬂlng 64
receives a dﬂaﬁmmys %abﬂgrlﬁuhckeoabeahd%peha&ﬂuﬁss 62 al i gned with the

hol 62. The hol 6 t ds, 63 | f f f th
Cheet 61 are col or cotBh FEmESetas: RALRIYRIE & refSh FUETRE keypads
63. The nenitdre GO IhsRawhenranf adpavedngalos @@ ed g ahegimani sl es 67 for
recerving a aln§%fﬁ% gyaPQaEL t§t6§9 Ige e%%%eﬁp keyhéhfééﬁfﬂ 68 to the

housi ng 31 I on f 68 passes through es of
rot at abl e amﬁchanzwmr%Blbnslﬂdeﬁhacme§GMMamkadnk¥%$$I¥Qh%o4°4%ndThe

section 50 GA. piyLa@bRy! sbhEatlal heddiDgnRen e npr rbhyrétgsed or
operative positl

en _paosition. keypads 63 and a cooperating

printed cirdihe Qﬁkﬁénglr@b sﬁpteﬁecéuﬁéfﬁoéﬂj%ﬂﬂmﬁ%&Yﬁnth cated at 72.

Anot her ci f@iéc@@fédmgéoﬁomahs t Mpedicomipd)s iffe vaetbncrp@w@sssmmm and
vari ous ot her electrical ggonents 74", which aretf %b nmmatic
|

illustrated.t QTEPbilﬁttﬁeH wEens ac Prridc Ofy SRAGE ﬁbnﬂ%g¥or 75 to a
plug-in tprnﬁQﬂ@EC&QicK61s shéwnWaitcl32.i n From, thsreobhectenpositie

T 00 4 makgsDh) B SRy, P h 4 L apHRRLSaBBR X 1 Y
Y the guide 42. The guides 42 and a guide 44 define a

QE path for the composite web C between the place where
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; preferably thermal print elements,

which extends perpendicular to the path of travel of

the composite web C. The transition made by the com-
posite web C is through an angle T not less than 85°
and preferably about 96° assuming a full label supply
roll R, and in addition, it is preferred that the
YU radius R' of the path be not leés than 18 mm and most
preferably about 25 mm. A delaminator generally in-
dicated at 47 includes a peel roller positioned close- -
ly adjacent the line of pressure contact between the
print head 45 and the pléten'46. The carrier web W
passes partly about the delaminator 47 to effect de-
lamination of the leading label L'. The leading label
L* is dispensed into label applying relationship with
_respect to an applicator generally indicated at 48.




processor 74 when ot her power to the ™ croprocessor 74 is |nterrupted
Additional nmenory is contained in a printed circuit board 78.° The prlnted
circuit boards 71 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 b
fasteners 79 and by spacers 81. The-grinted circuit board 78 is secured at
two places 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
menber 84 having spaced guides 85 for |oosely and slidably guiding a

mount i ng nEgoeMmr t@enﬂblaﬁﬂn)atﬂd‘tdlmtiﬂié datified hwelyuw dpasSésf againt o over-

d 8 T, 84_h d
abs 57 hatthg. SPPSRES Miihy the Braken fth $ad o Sl RREERAr PABB" oo
screws 80 3gcabeutha guider trc@lem 4hetoduetweenOthe Mneakroff thdj UStI ng
screws 89 t RO ers t h Crings
91 and ar epéz?'ga ngQ.IQr g\é'el vgg’eel ﬁ rleez:ge‘%ébnem%nggaugﬁuregrf?gghol esI 9%
and the nDnﬁSBngOnb#b@me@d'Hipngr9u&ﬁ35ﬂ§%fe5leanée5lédand gpooves 89'
and the scggwf_ %2, tofag@.g?\ﬁgﬁtxﬁ éémbefSi%s ﬁgv\ﬁngglﬁél 01;36t he hol es

90. Because t ween ers 8 ,
rotation of Pﬁén§cﬁ?ﬂ?eQ?nQMbQ§%ﬂﬁNtQﬁmP%ﬂ 19cd@.can skem/the menber 86 to

inturn bring the stwwﬂuﬂ:éﬁéktﬁ&er£¢rt1@g 2Leaﬁe£§ QB tEhewar ant head 45
nount i,ng nenber 86

has a pai r SBPE4R AEnEEALIY LIAIFTEA AP Eotes RARERIPECEAF4ORE gned
studs 96. Sompopents @f Hhd Ma¥lertldy ohhéhsecedbar 586heillgsay bet ween
arme ot Aol BEoTRA it llforbhes APbR"aIRUGLSahBCaRbiBReNeAd 45, uroes
contamination and can be considered to constitute an At
outer part of the housing 31, if desired. The section

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°

receive Ehe keypads 63. Different areas of the sheet

61' are color coded to évoid 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

the housing 31 against rotation. The shaft 68 passes U

through a series of rotatable applicator rollers 70
which comprise the applicator 48. The section 59 can
pivot about the shaft 68 between its normally closed
or operative position to its open position.

The keypads 63 and a cooperating printed
circuit board 71 constitute a_keyboard generally in-
dicated at 72. Another circuit board 73 mounts the
display 65, a microprocessor 74 and various other
electrical components 74' which are diagrammatically
illustrated. The print head 45 is connected by a
ribbon connector 75 to a plug-in type connector 76

1
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45 into pressure gontact with the platen roll 46 along a |ine of contact.
The, spring 97 al so enables the print head to yield to acconmpdate big

| dbef's. ‘The spring 97 nests in a pocketZm the nounting menber 86 and in a
pocket 98' in the heat sink 98. The print head nounting nenber 86 is
preferably constructed from nolded plastic material and is of generally U
shaped configuration. The menber 86 is preferably relatively fléxible and
resilient and¥Bafhwwiisx turmonds canneqedit td ctlie 481 ¢roprogessat e f or

variations betpygenmiae ﬁdyéduayﬁﬁﬁafughégéufgl{é%& 4ghgy§|?%or exanpl e,

to nanufacturln% ﬁarla are para to each
ot her but thefU&3 1§ﬁ&wﬁ;ﬁ§ﬂﬂﬂthﬂﬁWQEXeﬂatﬁQﬁeﬂQﬂ¢E$nglthm mbeEOTUuct i on.

Each arm 94 i prpeessdrt 742 whiedhiotidr igwds' to Fasd ﬁi&%@ééseogook i l;rg
e nounti ng nmenber

menber 86' whi ih sn unde e he sink 98 to coupl

86 to the hea sﬁﬁk qﬁg;arﬁégi? ona % vW?QﬂrY|h$t%QP$EW%m%ninbetmeen

51 ge memﬁer 86aapdihlted{1edu-csurﬂ< mﬁﬂmtwremth ;shmfease@ﬁf@h%zioi?es?u' de
is shown i a Y, Wi a, pai S at its one

end por- tion ané@gll %a3l %r%f \éteég%s&%f qﬁ ss%?'h%‘? e#]%otb’b E?%’henﬁﬁ tabs 101

have st uds 1029r§esmcd it dhiegdaxs ids ezf crhie tsdost I BN h;rmereﬁﬁ The

menber 83 al sggh I C V|ng st uds
108 on tabs 18(2, i‘_?_ﬁ%:.@eﬁ tHymﬁllesf séﬁ%f\}%tﬁ) %ﬁou?ys?éj%é EL%S h the menber

60, and by flEREnBrintedaied repdt et himtsrguredecatti e plécesn be
al i gned with aadthasg&timeanearfdiﬁdm&%d rv:‘fecggeét%l §L@p %ﬁ%g hol der

56 in its operativ Si ere the tab can exed towar ds each
other to enabPB® tﬂg ggd&b #6304 wit hdrawn fromthe holes , to enabl e
t ha_hol der 56 to 'be pi vat stppert tgarmﬁmpcmﬁcaeedmtmz n{ @dskbws U t
board 71, 73 ggd;/8;{,8k ga%%m%feracscde%savaﬂgg ds'.ﬁéac':sesg gu:Ydes 85 for
loosely and slidably guiding a mounting member gener-
ally indicated at 86. The guides 85 fit into over-
sized 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 screws 89 pass through oversize.holes 90 in
the member 84, through c-rihgs 91 and are threadably
received in threaded membeisﬁ92 secured in holes 93

and the mounting member 86. The C~-rings 91 are re-
ceived in grooves 89' and the screws 89 to prevent
shifting of.the screws 89 axially of the holes 90.
Because of the loose sliding fit between the members

84 and 86, rotation of the screws 92, or either one

of them, can skew the member 86 to in turn bring the
straight line of printing elements on the print head

45 into alignment with the axis of the platen roll

46. The mounting member'sﬁ has a pair of spaced arms

94 with round holes 95 which receive aligned studs

96. A compression spring 97 acting on the member 86
midway between arms 94 and the metal heat sink 98



Wth reférence to FIG 3, the nDuntiﬁStnenber 59 as*wel| as the nounti'ng
menber 152 are shown in their open or non-operating positions. Al of the
structure illustrated in FIG 2 except guide 43 has been pivoted-to the
open Eosi mmmmeumﬁgtmemrﬂuﬁ Heeadl 45, a\ﬁlﬁbh éﬁefthet ek Qfeaﬁhe housing ~
31. The moynt: jng_nenber 59 pi.vots ut, .t he aft 6 n e nounting
nmenber 59 1 subggnpﬁfe\?&f’é:& tcgonttt%c%ﬁ'gﬁqbrt %npiﬁ_gﬁﬁt Fﬁa‘l\é\ggi ﬁs‘(?ﬁ‘gshovm in
FIG 3, the rineuofrgontacits nilhe ispy ingh®? 5%sosenapdest dhef romthe cir-
cuitry an | It %8H§' 3l.hy ectr, cConprising a
femal e po %@%éﬁ%l}%g&tﬁﬁ tf%e menber %ggean%lg %%P%q;%grt?lg‘r? 202 forned
on a pri ntspr ingclift nes&sd ing® masketi im the noustiggsmemiyesn &bhe nounting
menber 59 J g%egogecwe% YBr 3y ‘ﬁ:é’%éétoé'iﬁﬁt E%.F' $hel pAit Cconnect or |

portions 202 ,cooperate-to I nterconnect e electronic and el ec-
t r omechanitead creunting membter fhils preferabhy Fopstrugfedt. Referring

now to Fl & rdm HBNHeES ﬁl*&%t\i%r i CRAP ORRAL $gi bku§"e'h%tr%(ilij‘tﬂ GS. 1-3 are
illustrated In?glgggﬁgbgﬁéﬁﬁkLﬁgnéhﬁgﬁé§;%$é ggeé%pggpnenkipgfunted on the
mounti ng rERReds5 u otpe §$ﬁ§ y, with the
conponent sy #L4PE € 19N flllexk iBLeNtdri®) resdEieRf AfEN¢atnawds’d doy the bl ock 59
310 The COTMRELS: Ther BRIRE JRALAP J5 HTRERSA t8a fote VAAANA hous: g
31 and nouwetwgenether prdinty cheédd WSS rast@dplatehowollle 4enidare, cBomecti on

bet ween t he conponents _aqn the housi 31 he ntJ nermher 59. The
housi ng 31e’5%’ﬁ$§|gl‘istg Fﬁ’é’%%t&#jl&#‘]g%aﬁ%gg#%ﬁo Fﬁ%t éspéwr%’v srq%oe receive

si gnal s frawmsh84semsopai®ldreld #a réeagierotbér (BuE- 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 the mounting member 86 to
the heat sink 98. The members 86' allow for limited
movement between the member 86 and the heat sink 98
but prevent their separation.

The guide 42 is shown in FIG. 2 to have a
body 100 with a pair of tabs 101 at its one end por-
tion 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
projections having holes for receiving studs
108 on tabs 102. The guide 42 is thus pivotal about
studs 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 in member 83 to retain the
holder 56 in its operative position, where the tabs
102 can Se flexed towards each other to enable the
studs 108 to be withdrawn £rom the holes - to enable
the holder 56 to be pivoted away to allow access to
the printed circuit board 71, 73 and 78 for ease of
access and disassembly.
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1), as well qas data and power. Typically the data may be received froma
central conputer via.a suitable -1 connector nounted on the housing
3% “and power rmay be received froma battery contained within a renovable
handl e affixed to the housing 31. The data applied to the | abeler may be
received froma central conputer and may contain data defini ng, for

exanpl e, the type of Iwheh re feeepideniter Fiidle ¥,0rtH nﬁicu r$q1 er.t he font
of the charaggeg as .cur-_ renc ol’s an price and

ted as ,wel
mer chandi se |den§ % 2 ag § ROk ting, member JRZz & e?r’!?"(‘m(ﬂhl so cont ai ns
drivers for blhevrngpeneowehoadmmlattgmgowﬂt]ﬁﬁxandAalbroﬁfK&lﬁ.H?t uator or
sol enoid 119 e Lake 1 in ol Cin a fixed
position relsagpta{l:s{e:?é i‘i%ﬁs@rgt%hhiéd }?]excér% F\ﬂ(}e ’ﬁﬂe rﬁ\gfgiaslGZ i's
energi zed t PpeRVBAYOLAE: ﬁ@btbefP@Rﬂsmnﬁmhiynmﬂﬂ1equsxntue)pﬂmn¢w|nt head
45, particul gehd !\Beanahﬁhbaliﬂlte'raho?eb@g Hoifh ity ) 27 il Gl

mer chandi se. , An annunci at or e beeper or the

like, is useﬂ"go‘“ﬁ?‘B9Fd§9pPéﬁﬁl€§ gboute t@@ersd'tacﬁrt @&+ ndheme qd':e)granm ng and

operation ofméhxetiﬁaeinembe&\h 5behige beews ipivoted WY AHes the
circuitry for_perfor ? advance "gnd braklng fun tlons t he
supporting ¥ e?pﬁﬁg}'éﬂﬁspﬁﬁélt gp sheva ddiRIS, r theoWinGRitme data

i nputting, ocampthe- mbunﬂ&hgamémbétrnslsngsf wepardted Qazto’m rthé.eld&Qd- via the
keypads 63 oé

contains the %#€€¥ gxggﬁsg83Pﬁémﬁl %ﬁpogﬂkggFflkﬁgéﬁuggﬁr 7§H3?L?2na
circuitry ge¢ma¢¢9ornd0m3té61ag Mfemdeaplmrﬂdlqn 203 emounted Based on the
dat@ recei veghe/| fehBErk6¥°838%a" 72284 p8tYorF¥ 2 formed on a
printed circuit board 189 mounted in the housing 31.
- When the mounting member 59 is moved to its operative
position as in FIG. 1, the connector portions 202 and
- 203 cooperate to interconnect the electronic and elec-
tromechanical circuitry in the member 59 and the hous-
ing 31.
Referring now to FIG. 4, many of the various
. components illustrated in FIGS. 1-3 are illustrated
in block diagram form in FIG. 4. The components
mounted on the mounting member 59 and on the housing
31 are grouped separately, with the components mounted
on the mounting member 59 being enclosed by the block
o/ 59 ‘and the components mounted in the housihg 31 being
enclosed by the block 31l. The connector portions 202
and 203 disposed on the respective housing 31 and

mounting member 59 are illustrated to show the inter-
connection between the components on the housing 31
and the mounting member 59. The housing 31 contains

a base electronics board 300 that serves to receive
signals from the sensor 38 and a trigger 195 (FIG.

1), as well as data and power. Typically the data
may be received from a central computer via a suitable



x

received fromthe base el ectronics bdéard 300 in the housing 31 via the

connect or portions 202 and 203, the circuitry on the board 73‘enerdize§ the_

print head 45 in the appropriate seggaence to print the de- ‘sired

to print bar codes and non-standard characters is desired. In controlling
the printiguhréctor ahchneed dat eh&l houginbe31gnend povelie naabdles on a web,

it 1S necessar. clr at el ntrol ,the adva nment of th b by the
mtor | eFe ety RE YT ehce npRLeRY, Eon el BeR  VARRIIA KndyRaE® L L Th
nmot or whi dand&leneffiyedetiobyhe benedngoBlpul The daEee appldreddvances a -
fixed incr i tR.€e e .l rece i1y, the
oo ar e ' TabEREP RSy | BeP2EReRVeRC £ronl S Belira WMHERE ¥, L1€
t he nunberanst may seentainj datapgefiningyoforaexampleanthe &¥Re web is

advanced it alaef ¢6CheYpPLiAREE, ! ehal Fo?malte JRUIENY b S@fe I ecei ved by
t he notor._Thus, b{hcount|ng he nunber of, pulses, the anpunt that the web

t
has been dPRhRE the shagarkerenia. be RnindedrmsMedleds R4y st eppi ng

notors ar Q:éﬂ(ﬁf'é’%ﬁgoiﬁ hha g&%enaaai eechdndivt IRms Rpdmt Nos.
4,264,396, 4,442,774, 4,556,442 and 4, 603, 629 i ncorporated herein by

ref erence. S9RF her way of determining the position of a notor shaft is to
utilize a shaft encotihe bastaelectmephdcs hatard 300 \esdcdtains or. \Wen

a shaft eng_g t e 1.LS e be a
st eppi ng ?}) lofgf%u?&ﬁaéggggghyq’bpgg& ggl}{atm%r% ?ribogt(%é’qe%&r {%}Eds types of
shaft encaldrsak@dactuhbornereseolencdd llc|théthgalrases Ritbmkei de an

Output 338 that maintains the web C in a fixed position rela- w

tive to the print head 45 except when the motor 162
is energized to prevent the web C from shifting with
respect to the print head 45, particularly when the
label is being applied to an article of merchandise.
An annunciator 302, which hay be an audible beeper or
the like, is used to provide prompts to the operator
during the programming and operation of the labeler.
While the housing 31 contains most of the
circuitry for performing the web advance and braking
functions, the supporting member contains most of the
circuitry for providing the data inputting, computa-
tional and printing functions. Data received via the
keypads 63 of the keyboard 72 is applied to the circuit
board 73 which contains the display 65 and the micro-
processor 74 as well as additional circuitry genérally
indicated as 74' and a backup battery 77. Based on |
the data received via the keyboard 72 and other data

i nformati on on the web C. The additional menory board 78 is optional and i§d )
utilized only when addi- tional features, such as, for exanple, the ability



pul se each tinme the moter shaft rotates a predeter- m néd snunmber of ': .
degr €¢gs. Thus, by -counting the pul ses Qggduced by the tachoneter or shaft
encoder,. the degree of advancenent of € notor shaft and web can be
deter - -12- mned as in the case of counting stepping notor pulses.
Exampl es of |abelers utilizi af t eeﬁoders are gpsclosed i.n United
States Patent RK§§T* Xe§8$ GWVQ§HH FLHtrRLss PPagdsBffping thst or s
utilized or ifheuslhiabt 3ancddertios ¢6nﬂEmmﬁerprtﬂbhblzed ahle 2ober of

st eppi ng not or I s f s =520 he nonitoreqd to control
the operation OBE %Q§c?"| ns)é'a Jd‘ure‘fq?\ééd?%e prf At PR EVEFE, tk’S PEr™r ate the
systemto prlnbeéﬂfﬂérém:ﬁhﬂxﬁpnﬁomnxﬁkeaadquencndtoape1atjahe B
exanple, if th g I Qs Ehe d

pr edet er m ned %akﬁgr EE}FQJ tﬁaseiggﬁoorﬂr Z“’sﬁ%ndl ng&to ?ﬁ@ Fﬁﬂ‘@_é@ﬂ%‘i ﬁ’ty'\o%gel
during each prPﬁ?Fﬁg7@y&§3°RWIQﬂﬁlI%m@thsoﬂtﬁhezpéb9h1sthsn adddr, t he

nunber of pul sesoaaqdlfeetixmsy»,e%hémea§ NBor | BYaf 1§uceﬁ§Sh}5§1'1@§l G;%S on
the web nmay be cqunt based that count t e gth qf thé |abel

deter- mined. RFEBE gﬁé ?19&%;Qﬁﬁwﬁ?ﬁﬁ@?ﬁ@n@&ar?ﬁéeﬁéb1§aﬁe@ér$@vanced

by an anpunt correspondi i tcszimaimm mhéIU§rs.lah;ehql aedadu.ew gnasequent
printing cycle

Al sq,_.the S fron1 he ta ter or p .pi ng not or
can be used toaﬁﬁﬁfgépéqgjéhﬁiﬁ EB? 3?§ggﬁe°“uﬁ Fﬁ 1| ity of the
| ongest and shnebessakqbdcrunnﬁzignudnemharelknhenad&apaemenndbﬁlon exi sts

if the notor s% gf%reE%éNﬁggg;r dQEd anQﬁr 95&82 %S%eao %ﬁﬁpdlng to

t he short est %ave been generate condl exi sts
i f he nunber ménpuliés maﬁnnﬂiQZKnsemsshgppﬁngumoe95|whlch is ener-

gized by a series of pulses. The motor advances a

fixed increment in response to each pulse it receives.
Consequently, the angular rotation of the shaft of

r the motor 162 is directly proportional to the number
of pulses received by the motor, and the amount the
web is advanced is also directly proportional to the
number'of pulses received by the motor. Thus, by
counting the number of pulses, the amount that the
web has been advanced can be determined. Examples of
printers using stepping motors are disclosed in the
aforementioned United States Patent Nos. 4,264,396,
4,442 774, 4,556,442 and 4,603,629 1ncorporated hereln
by ‘reference.

Another way of deternining the position of

a mbtor_shaft is to utilize a shaft encoder or tacho-
meter that is driven by the motor.'“When_a shaft en-
coder or tachometer is used, the_motorlsz need not be:
a stepping motor, but may be any type of suitable
motor. Various types of shaft encoders aﬁd tacho-
meters exist, including those that provide. an- output
pulse each time the motor shaft rotates a predeter-—
mined number of degrees. Thus, by counting the pulses
produced by the tachometer or shaft encoder, the degree
of advancement of the motor shaft and web can be deter-



i ndi ces exceeds a nunber proportional “to the |ongest |abel to be printed.
Simlarly, if the dinension of the index mark in the direction of the

| ongi tudi nal axis of the web is controlled, and the nunber ‘of pul ses
required to advance the web by an admt equal to that distance is known,
t hat nunber can be stored and used to indicate a jamcondition. Thus, if
the index mark should remain under the sensor for -nore than the nunber of
pul ses remineddaso ind\theccage foHreormbing steppingiemobnsopudsesher j am

ConditionEﬁaﬁphﬁsi@@(ﬁﬂﬁﬂlefg“hiiiﬁﬁin$”sHQEEheﬁESEQEQQaQQtOr pul ses or
shaft encqder _pul ses are used to control the operation of the _printer

accor di ngdi§ctRgeAnidhdrited Stk s RatentsNasy n4a584w94duand portion of
t he speci #i,638i,038.As previously discussed, the conposite web C contains a

plurality of labels_| that,are releasablyv secured to.the_carri.er web W and
that narks are provi ,'f%ﬁi?wﬁﬁﬁ?%}n%nx?ﬁgruﬁﬁeP thd268 PReifarrier web W
for sensi agshafthenmuderalorsctmchom8ten bsdatildzedpt the wambews functions

of the | aRel | t L Sei S [ t detail in
FIGS. 5 aﬁg El&eg-lﬁa%lgg%s% o&%%%%esggggr%lﬁgtrdg\%’e:bg\‘?\?'%g\%i %éna'coati ng of
rel ease nheempalitred idie ontrolobke i opecatdonbef| thet psinggiri ng. Labels L

are I el eagahhos iy Yk die MGy fe 208! EaYEpRURRSENE 39skafy el ed by heavy

stippling tQ the rel ease material 34. Th L.are fornmed froma web W
of | abel RELBL iffarandy WreHPf ctagprnasdotosdpdiragess. JMe |ines of
conpl et e poyeeixaghpl® Arie inslclendgtl| &€ & 28Bedr dst Rudwhhowheby broken

0, D b Aepriad T # ot LRt BB R ppo "o Pt W
corresponding to the length of the label during each
printing cycle. If the length of the label is not
known, the number of pulses produced between the sens-
ing of successive indices on the web may be counted,
and based on that count the length of the label deter-
mined. After the length has been determined, the web
can be advanced by an amount cbrresponding té-the
length thus determined during subséquent printing
cycles. Also, the pulses'from the tachometer or step-
Ping motor can be used to indicate a jam condition.

For example, if the lengths of the longest and shortest
labels to be printed are known, a jam condition exists
if the motor stops before a predetermined number of
pulses corresponding to the shortest label have been \).
generated. Similarly, a jam condition exists if the

number of pulses between the sensing of successive

indices exceeds a number proportional to the longest

label to be printed. Similarly, if the dimension of

the index mark in the direction of the longitudinal

axis of the web is controlled, and the number of pulses
required to advance the web by an amount egqual to '

that distance is known, that number can be stored and

used to indicate a jam condition. Thus, if the index

mark should remain under the sensor for more than the

number of pulses required to advance it from under



be sensed by the qptical sensor 38 for the purpose of contﬁou‘ing'vaFibusQE
| abel gr functions. The marks 37 are hiddkdin-FIG 5 and are thus shown by
broken lines. The .distance between the marks or indices 37 on the conposite
web Cis representative of the lengths of the labels L and is used to
control the r&fesESenson anetken jae ponddtioad ca® hehdribamted. at or 47

and the | abel gpke @ rAeSt! Bn tiief o N8t Op rﬂ;\jgng,oit%rp?m.esrésy.é)psgg;%pped on each
at a’label _i

| abel as the label_ is printed, ‘and th positione or applica-

tion to an ar BPEPSSHK BT USRdt he ERAtErla the mperpian @f |n

addi tion, thethpaginig et veetoidEngoesSthe iiRTents ol wEYL s usad t 0
control the distance.: -14- the meg I s _advanced during each prjinting
operation in SPEE’IE%[EOU}:ILR TR F LRI BRE BB L Itg'@el_sa‘??ﬁlfcﬁqa?*e‘r%

| engths. Al so, the | engtis ofrénionalysdscusdiedss the at diee lwai t udi nal
di mensi on of jh site b 1S, sekected.to_be.a predetermne

di mensi on, fof g)‘(’g]%p%é ¢ zéf‘f%"’é?!’ﬁél‘fhﬂg, 1pRg s ﬁ‘e%”éqﬁﬁiarfe"d ’%?o’wrg"ﬁ%”rﬁér k 37
to pass under sekgreghsty @t neax bierewebr Wy aad nhate Mawits t Bege cOMposi te

web C 1S Movi BRoRIRRR ) Yed ! Sldnis140 LRCCAENSeRidd JG I g Y dakes
too long to paSs under” the sens 8, “as nqaure& Py count - 1 hg st'eppi ng
motor or tachvfbt & fan ssensing by cbhei optired isenses ¢i8 dih axnded zing a
veb having 1 egbsthd Al Pkfold FoAEEESNLNBE dhe NEiie] Y 4ighg al ong the
direc- tion of travel .of the web has several advantages over using a web -
‘that bears i nBPRPOSYR Wek G olntildvytspsed in greatsedet@ibiinravel .

Firstly, a veprggat $1amdmee ksand t fisr ghabhveby ihenadd ensd e Lafkb
N\ . W having a coating of release material 34 such as
" silicone indicated by light stippling. Labels L are
- releasably secured by pressure sensitive adhesive 35
indicated by heavy stippling to the release material
34. The labels L are formed from a web Wl of label
material severed by complete lines of severing 36.
The lines of complete severing 36 are hidden in FIG.
6 and are thus shown by broken lines. Marks 37 pre-
ferably on the underside of the carrier web W are
preferably solid and rectangular and are adapted to
be sensed by the optical sensor 38 for the purposé of
controlling various labeler functions. The marks 37
— are hidden in FIG. 5 and are thus shown by broken
‘lines. - ..
- The distance between the marks or indices
37 on the composite web C .is reéresentative of the .
lengths. of the labels L and is used to control the .
registration between the print_héad 45, the delamin-~-
ator 47 and the labels L té assure that the printing
is properly positioned on each label as the label is
printed, and that a label is positioned for applica-
tion to an article of merchandise at the end of a _
pr{ntihg cycle. In addition, the spacing between the
marks or indices 37 may be used to contrbl the distance



easily be printed by relatively unsophisticated print- ing equipnent
Secondl y, such indices can be easily detected and do not require a high _
resol ution sensing device. Thirdly, since such indices have a known _ o ¢
di-mensi on al ong the direction of tray of the web, they provide nore )

i nformation than do relatively short 1ndices. For exanple, because

. relatively long indices have two detectabl e edges, they provide | ocation

i nfor- matdyn vidb 119 é&@@ﬁb@&sdQBxﬁécaabﬁbﬁk1%%iﬂ§|bp@%ahﬁ%&r1nﬁﬁt'0n as to
whet her or not an index is gﬂiltlone under t e sié5|gg devi ce. The

presence GFIEF itRIAUABRELICALLEASFRTME gdfdeseddiiod of
tlbrre may llféﬂg Io mfj@?u derzanleﬁgh:h buidrtcx&t mrtk&f oz Jmm;a:;esdlaacijssed o
above. ef i g es al or_tolerances in
the advand r}'r?d'que ?7\%’85"?? ?F‘mgﬁﬁﬁr%‘l N gt £ CRBPIPAt (?B’ of form

-~ indicatiof is eselemted)dtoabeoa pretetdefrmined Iﬁame@glm,atﬁm:n or relative

position gﬁ?ﬁht c nme a i thy An exanple
of how relgq{ Ihgnggl gﬁ?%esn&nghé Qﬁe Bﬁtm(%r co:% r ol %t hfg operation of a
printer fGlaldWS3 o pasarundes: the §B@|sqrs 3% oy be mesisunadned rel ative

to the prigygi d epR¥CE IVRIN NG & HEENYG iprdpgaiyed, the
sensor 38 6(39%95‘5?@1 gh&"ﬁ Eﬁ¥ Oﬁ?wgatase el .ectroni csrﬂé p'ri:d 300 3?[/0 deter -

mne if aﬁqxﬁﬁ%y¢st$r€§8nFeB§ﬁ€a§ﬁ°théfséﬁﬁmeﬁ? 3% &5Hd®® i s det ect ed

the web la&ﬁb/afseﬂaby andegt aneesea@besmldlaw eaurded@ WBXagumt- seven
stepping notor_or: tach one

n the present exanple ch stepping
motor or thoHEIRPIRY BQ BBrBésgéﬁ&emF&eﬁ &SR szﬁg ‘%ﬂfff seven
pul ses cortiswpoisl indDcAbe8.i nch. After the seventh step of advance, the

Utilizing a web having registration marks .

or indices that are relatively long along the direc-
tion of travel of the web has several advantages over
using a web that bears indices that are relatively
short in the direction of travel. PFirstly, a web

that has marks with relatively long dimensions can
easily be printed by relatively unsophisticated print-
ing equipment. Secondly, such indices can be easily
detected and do notfrequiré a high resolution sensing
device. Thirdly, since such indices have a known
dimension along the direction of travel of the web,
they provide more information than do relatively short
indices. For example, because relatively long indices
have two detectable edges, they provide location infor-
mation at two locations on each label as well as infor-
mation as to whether or not an index is positioned
under the sensing device. The presence of an index
under the sensing device for an extended period of
time may be used to provide an early indication of a
jam as discussed above. Finally, ;hé ‘defined length
of the indices allows for tolerances in the advancing
mechanism while still maintaining an accurgté top of
form indication, i.e., an indication that defines the
registration or relative position between the record
members and the print head.
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| gnger_ present, this.indicates that thejlsabel is properly positioned and

pr|¥f|ng can be initiated. If it is still present, the various jamcriteria

di.scussed in a sdbsequent part of the specifi- cation are exam ned and a

jamindication is provi ged ropr |s sen the web is
ad- vanced to the next g§d§§aaﬁ§2¥ﬁgpdﬁgie§%i%% ?3%@ ehs Agéﬁﬁfﬁg that the
web i's proper3¥ pbsi upefedo Fonhnaly the gpecakiion\Vwénat peineet i ndex mark

|5 sensed, 't heondyagceman! Ay wRb: i# Ndled ”I@dgilb?!el‘lk pgkgat ed, but
the web is advance&/Fmiét&-el ht nore steps, 1n th esent exanple SO

that the sensot®R§ {58 lﬁﬁ%ﬂRF{PQHPQn%ﬁadntﬁh?névﬁﬁrﬁ web about
80% of the wea/dvahemaecas&mbnaﬂw redoivdde tﬁétééhskaBBOf(F&be agxt print

cycle, the web_ nus dv anot her 0.04,inc mark _0.25"i nch

|l ong) or about® Zﬁ/iaFg ﬁg %S gﬁ 41%9?&9W4%§fB?érﬁhéopnGEXdGFéérs t he
sensor. Thlszmnneesﬁoad31hde& dsﬂpﬁuxeﬂtﬁﬂeﬁésﬁhbehéBEEnEb¥9380d si x steps
(0.0375 inch d 0.045 in ctjv Thus t he kK has cl eared

t he sensor vmig: n inslex sggpg egﬁi uggi YEovES ?%VFHSF ¥s that the web
is properly pbsstanqedcofhesgbudanqpenﬁa|ﬁm5 emmmp&eueadwbn s@eppdhlged with
a -16- de a I h reso, i L a_detector that
has a field g§§%8émﬁgfEggﬁgp%gﬁ%}%éiéégnmngﬁ L#%ug?eg |ngé§mR§FK can fill
the entire fie3ghosteppingf mokerd@iectaghomgter apddsector raspbddsave
difficulty IngeheabhBysagnl,ndRe Wil Wase yRiE pBRLEVED: LBRoAal thnch.  but

can easily detect a mark haV|ng a |l eng th of 5 1nch becau
resol uti on of0tPe28eiBehor AftgFotkth Ql(f%‘tﬁ“%’heﬂ%ﬁg?ﬁ sfivapeepnitke

-/ sensoxr 38 is again polled to determine if an index is
present. If it is no longer present, this indicates
that the label is properly positioned and printing
can be initiated. If it is still present, the various
jam criteria discussed in a subsequent part of the specifi-
cation are examined and a jam‘indication is provided,
if appropriate. If no jam is sensed, the web is ad-
vanced to the next index and the process is'repeated.

' Assuming that the web is properly positioned,
printing may proceed. When the next index mark is
sensed, the advancement of the web is not 1mmedlete1y
termlnated but the web is advanced twenty-elght more

\/ steps, in the present example, so that the sensor now
lies approximately 0.21 inch into the mark, or about
80% of the way'into the mark. Thus, upon the initia-
tion of the next print cycle, the web must be advanced
ano;her 0.04 inch (for a mark 0.25 inch long) or about.
20% of the length of the mark before the index clears
the sensor. This corresponds to a distance that lies
between five and six steps (0.0375 inch and 0.045
inch, :espectively); Thus, if the mark has cleared
the sensor within seven steps as discussed above, it
indicates that the web is properly positioned. The

above operations can be readily controlled with a _-_'3”" o

sensor 38 is again polled to determine if an index is pregent”. If it"is'-4o .
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In a | abeler of the type disclosed herein, it is convenient to initialize
the systemto determne the length of the |abels on a new web when the new.

web is i
after a

a sensor

for a jamcondition and also for |abel length is called, In the illus-

nstalled, and to check for a jamred web condi- tion i mredi ately

i

new roll of |abels has been pl aced in the machi ne. When a new roll
has been in- serted, as determn ned ﬁy a sensor in the path of the web or by
positioned at an access door to the | abeler, a routine that checks

trated edobettont thati hasownlye 06l chndledr bR, ahideis allustrated in
et ¥BeB ! Qﬁa@%%%%;r&& i€ ¢k keﬁhltbﬁchapﬁlg{adl spl ays the .

FI GS. 7-
word "

re oadlng

P,

ent ered 6FI G:.e?z) ofl ftheolde Htx onoy d Suich éoadt@ctow wobul@®nhavee to be

dovor =Y RBEERTAR. % Bt rork SR ERRE VRELHRRChatESuER ot hor 1oy

on the kehhnandl(iwdhﬁxbutruaﬁneasilyv&eyécthatmadkahaeSngha web.

#Q‘Eﬁe ‘%e gﬁ,ﬁbeééﬂis t{ﬁle ?Q%%gﬁﬁfblqpbg fggds one Iabel and

ei t her oi
déepréssed is neither the

agai n di

Sp g' nessag

| f

trigger tﬁeyeﬂ@prt h@ @md%pf athntbem'!hhtcﬁnthe mdb-vvnet her the

depressed key was tfhe

"rel oadi

ng" is contlnue eedi n

%'Ehé'of: éh&-ékiaéea g&:&? wor d
out gy% t . however,
clear ke¥tnds gopvendent mo iinitiplize vkhehgystem bpedaterminsires to

After the word "rel oad |ng has been

di spl aye®eteRe r IHUSqe aﬂ’et’é?drﬁ’%é%a‘f/%e‘t‘%r £31) khe entipechie

uat ed or

thé

cali- brehe fead Itq;beifertrieo 1M§mﬁt@ hé® wepgihenf th@enkabel s on the web
|nstalled Ln ghe | ab

1nst£i1ed, EHH; to check for a jammed web condi-
tion immediately after a new roll of labels has been
placed in the machine. When a new roll has been in-
serted, as determined by a sensor in the path of the
web or by a sensor positioned at an access door to
the labeler, a routine that checks for a jam condition
and also for label length is called. 1In the illus-
trated embodiment, this routine is called PAPERLOAD
and is illustrated in FIGS. 7-9.

When the PAPERLOAD routine is called, the
labeler displays the word "reloading"'on the display
65. After the word "reloading"™ has been displayed,
the routine determines whether any key has been h
actuated or entered (FIG. 7). If not, the word "re-
loading™ will continue to be displayed by the display
65. If a key has been depressed, the routine deter-
mines whether the key depressed ,was the ttigger 195
or another key on the kéyboard'(such as a right arrow
key)'that advances the web. If either of these keys

.was depressed, the labeler simply feeds one label and

again displays the "reloading™ message. If the key
depressed is neither the trigger key nor the advance
key, a determination. is made whether- the depressed
key was the clear key. If not, the display of the
word "reloading"™ is continued without feeding a label.

o/
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the event that the clear key is depressed when the word "reloading” is
bei.ng dirspl ayed, the tag |ength calibrating subroutine TAG LEN is called
(FN& 8). The subroutine TAGLEN caldlt-in FIG 8 is illustrated in greater
detail in FIG 10, but the description of the PAPERLOAD routine will be
conpl eted before describ- ing the subroutine TAGLEN in detail. After the
subroutine TAG LEN hanbeBﬂweaékedthEI Cledk &e@em&magtbeaeas made as to

L LT el S B B T, 5

routine exihzake |theiotabelert tonatcammbdate thbeuenwthloﬁetuesplayed and
one 1abel Wdde i Gy ORRILER! ListaT1ch 6! T 'i%tbb?@r &hﬁg g,mge as to

whet her a Jan1mas tected teria fo
di scussed ith& %m*éqt}ém bb?t%ﬁaéf k?ﬁei§péep1re§§1eﬁowheautthef under those

cri- teria u&:ﬂdimwﬁoé@iﬁg! eﬂs bé@nbaaalsgua\geal dt@lbsmbgylbhgther m"failed
check Iabel FW(EE&% db he anpunci.at or Ssate a beep. If
t he oper at &t 2r3y ﬁngégﬁ TRPRLEN is Fﬁéi§§nﬂgg after the beep,
;hedrouti;HTH%ARERMﬂﬂEtM@UlﬂAGﬁLENIbadleﬂf1& famlwa51soFédakeehegaarteg ghe

eeding o t he roygtii n AG; LE u e | oade
Af ter ?he I%ﬁdﬁﬁ Eé %tg%%rbﬂt?xg'T;hﬁ %E&,ggedgfggﬁéﬁﬁgg ﬁould be made
as to whet Hdre &Ah@ﬂ@m@tmuﬁsndewéiﬂd bed compleded: befoew ﬂalselr ibengt h
woul d be sa e Lher QyihgeTFQPEEkOAg Fuiegq., !'f the length was not

e

detern1ned detern1n I on wou as to whether the attenpt to
det er i ne | abel | engtAEtes the spbrousinenPRAG-LEMbas beent eadkledal i - brate

| abel " woul @ ﬁﬂa'@)bbﬁ’ g eotAYRdt 2ohakel myae dshad CHletRerahdet ection test

aprLyed an%‘ﬁg%ﬁsof the tag was determined by the subroutine.
If the length was determined, the new length will be .
stored and the PAPERLOAD routine exited. If not, the
term "calibrate label"™ will be displayed and one label.
will be automatically fed. A determination is then
made as to whether a jam was detected. The criteria
for detecting a jam will be discussed in a subsequent
portion of the specification, but if under those cri-
teria a jam'was detected, the labeler would display
the term "failed check label"™ (FIG. 9) and cause the
annunciator 302 to generate a beep. If the operator
then entered a slash mark i.e., the symbol "/" after

- the beep, the routine PAPERLOAD would be exited.

If a jam was not detected after the feeding
of a label (FIG. 8) the subroutine TAG-LEN would again
be loaded. After the loading of the subroutine TAG-
LEN, a determination would be made as to whether a

tag length was determined. If so, the new label length
would be saved and the routine PAPERLOAD exited. = 1If
the length was not determined, a determination would
be made as to whether the attempt to determine ;abel
length was the third attempt. If not, the term "cali-
brate label" would again be displayed a label would

be fed, a jam detection test applied and the sub-
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-18- routine TAGLEN recalled in an-attenpt to again deter- mne the tag
length (FIG 8). After the subsequent attenpt, if the |ength was

determ ned, the new | ength woul d be saved and t he routi ne PAPERLOAD eX|tedJ
I f not, the determ nation as to waggher this was the third atftenpt woul d
again be made and if it were not the third attenpt, another attenpt woul d
be made. If it were-the third attenpt, then the term"failed check | abel™
woul d berdusﬁheyEAG&mEN|nedaiﬂrdyinnanezktgmphetanmgmtmadeteBGZ as in the

case of h@”EQS g gnﬁﬁyps 8 0 tﬁ@tg§n§ﬁ€ 89§8$uéﬂ beep, the

nt
PAPERLOA routine C e exl'ted depressT ng key.
Ref er ri ngthempte EEGthg)lengﬂheyaﬁrﬂatewmzueﬁndehasnen hheghbr t he

nvvenentwsmahsel FYed' A G Hodt Aﬁﬂﬁﬁb soegié‘g& ingg which is
approxi - mat el ﬁ& g@ﬁl tg twice the an I n ex mar If not, this

condi ti oROts qﬁﬁ?#ﬂaﬁiq%uﬂsaﬂﬂ eEP?ErtPFﬁgWF§ the and the TAG LEN
subrouti ghiedi attenpt Womrld/ldgdin | bdahad@®VaRENL £ VWEE ﬁéﬂé' nb@ or exceeded

0.450 in determ nation is e as t ect ed under
any otheﬁnfagpéfﬁ T&ﬁ@ﬁ*'lﬁ? #gggd%gyﬁmg¥hygafé ﬁ% detg?tlon cri -
teria w kit berél&mmsﬁmdnd1&ttnﬂpmunmhenpbhelbermf“fhéleaechéckation, but
if aja S r rg fIa will be
set aJndn?‘%@a‘} %&;ql h%pﬁlne éx)été%? ﬁx@ bégﬁ] g/agégg{;gée t ect gd, t he
current thBeBnh@mguthIsiﬁiraﬁnmm thencase gfealaam flehgchionA
det er M N3LbaBguer 4 TP dind o t16h N6E {he gbégereﬁsephﬁsh%ﬁnt han a
exanpl e

predet erm ned annunt ess than |ng notor counts or 10
tachonetéPu§&P§eQQﬂ}ﬁ e QK&%&%GPYrﬂﬁPéﬁéFBnﬁhBBPd &r'1 sBebadpr oxi mat el y
t he sanekbﬁugth i f thIS difference is exceeded, an error flag is set andy

he TAG LE r n
the TAG sub OUt'¥%f¥¥“g ég%tgg FIG. 10, a determination

is made as to whether the movement of the label was
greater than or equai to 0.450 inch which is approxi-
mately eéual to twice the length an index mark. If
not, this condition is indicative of a jam, and an
error flag is set and the TAG-LEN subroutine exited.
If the current label movement was equal to
or exceeded 0.450 inch, a determination is made as to
whether a jam was detected under any other jam cri-
terion. As previously stated, the jam detection cri-
teria will be discussed in a subsequent portion of
the specification, but if a jam was detected under
any of these criteria, the error flag will be set and
the TAG-LEN subroutine exited. If a jam was not de-
tected, the current label length is subtracted from
the previous length. A determination is then made as
to whether the difference is less than a predetermined
amount, for example, less than 10 stepping motor counts
or 10 tachometer pulse counts. Because the labels
should all be approximately the same length, if this
difference is exceedéd, an error flag is set and the
TAG-LEN subroutine again exited.
- If the difference is less than the predeter-
mined amount, the average of the lengths of the current
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If the difference is | ess than the predeter- m ned anount, the average of
the | engths of t he current -19- | abel and the previous |abel is

deter'mi ned, and the average is then saved as the new | abel |ength. The

"l ength found" flag is then set and-t¥¥- TAG LEN routine is exited. The tag
length thus found is useful for determning the anDunt of nmenory that must

"be all t ey g t d d,. t t th
"abel, to dBti WL i RAee ot RupE s, Se s BuRarfly nahntbRer the prin
dat a enterawegﬁgemiSK#hen sawved sasotpat neiwelabeh 1bagthbe|3hen t he web

| oaded i nt o jldify diA e Gian | 1 Cﬁgd@ﬂéﬁ &bihaﬁaoEﬁgrghgpﬂ$ﬁa98u§§§§Ct of the

i nvention, sSeveral |am detéct criferia are provi tecting
criteria uthd &% (Nﬁ%ﬁl?ﬂ%r gbh FBPﬁtfﬁgnﬁolﬁhESGfBlaﬁeé bet ween

successi ve amﬁmnfg t#ice Vé@RouRttofl ﬁ@mbB§OEHBE' flstebat hﬁ]ﬂo&QtEBe
di mensi on 3f th I ndi.ces al] ong_the Ionﬂ Inal” axis Qf the web. This
informatio the Rrinhcdabd HPERIFRAOFARPFARtAANFATNELEAR | ongest

and short esin Itat;elxabéua; wraé)eimlahedfbemdef bfethBelpBelcot ebi a. For

exanpl e, | S ngest beI hat .c printed is 2.5
i nches | oné%f erfd1?$ %%é?‘%%ngﬁﬁ gfg?ﬁ dFﬁ %FﬁdaﬁxngthSP%ﬁg. tu- dinal
axi s of théombls scampestilbe. Withshbelﬂahe&s ba thdewsboddafkdt the above

di stances anf 4 158 iééustratlve purposes, and that other values can be
chosen. Assum ng e véﬁues gi ven above, since the length of an index mark
is 0.25 inch, this diEh aareordarcenvibh anethem démpostant eBmects, if the -

web does nQs WY Sinnt £68] LederafChamddeteetingcerabe¥sa are

W provided. The jam detecting criteria utilize not
only information relating to the distance between
successive indices on the web, but also information
relating to the dimension of the indices along the

. longitudinal axis of the web. This information is
used in conjunction with information defining the
longest and shortest labels that can be printed to
define the jam criteria.

For example, let us assume that the longest
label that can be printed is 2.5 inches long, and '
that the length of the index mark along the longitu-
dinal axis of the web is 0.25 inch. It should also
be understood that the above distances are given for

—’ illustrative purposes, and that other values can be
chosen. 'Assuming the values given above, since the
length of an index mark is 0.25.inch, this distance
sets one of the jam criteria, that is, if the web
does not travel at least 0.45 inch, as discussed above,
a jam condition is indicated.

The maximum label length also sets one of
the jam criteria. Since the length of the longest
label to be printed is 2.5 inches, then the distance
between successive index marks should not exceed 2.5
inches, and if it does, a jam condition is indicated.
However, in the present embodiment, the jam criterion
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a jamcondition is indicated. The maxi mum | abel |ength also sets one of the
jamcriteria. Since the length of the |ongest |abel to be printed is 2,5 .
i nches, then the di stance between successive index marks shoul d not exceedJ
2.5 inches, and if it does, a Jan1§ ndition is indicated. However, in the
pr esent enbodinent, t he jan1criter -20- is set so that a jam
indication is provided if the distance bet ween the successive i ndex marks
exceeds 1.25 tines the Ien th of_the Jonggst | abge o, conpen- sate for
various 18l 8f5n8est %W é%ﬁ %ﬁ1 tRej ndicated if the

web traveistance bb&me%nlaﬁ:e rsﬂm&s&iwu;tnwi &Eitkué eXceddex ][nark As
previ ously.,st at.e t t Il pning_of a printing
cycl e, #1 2?‘ % ﬂ'%ﬁ‘ té"rtii’%l S".'(Hmo“']t @ed?fnéé és %#b ?‘2 ?r%?'R in the
di recti onate tfpaveﬂanWsoé:qiman@%let ébhushelqnahhempeeqemtkl y than woul d

be the casgmpheqilay Jaie 1 Stnd Riged ot poeie | X iRy dEs MibEE U, FOr

exanpl e, strate enbodi nent, the length_in the direc- tion of

travel othancR-lRfeinghes iwithout Grieceing amqiRdex\mark.the i ndex mark

continues to be semga%ﬂgvldug1yng¥a@&a;hamecyamesamgasmég a web advance of
nore than, for exa jamindication

two tjne
i's provi BEGUEPnAL rth'ﬁeti t‘?‘grP o%ﬁnbgiﬁ%t%? Q V\F?ﬂogf‘ havi ng to
detern1nSuwhehheﬁdéﬁanubq uhukﬁam&néucm épuanl yhd8exmnmarRS5ini mes the length

of the | est, | r SC d,_a t of the

pr esent ?ﬁgeﬁt"ﬁ?% n[Aé? ;F)Lr"gw ST ohn a/%f a n%?'?rafz?yggkggg gﬁ% gég in the path
of the wabreoquiskdy than weinld dre nthve ngassciftonkenthe diésbei ng advanced
by tance between index marks were used. For example, in

the illustrated embodiment, the length in the direc- e

tion of travel of each index mark is 0.25 inch. Con-
sequently, if the index mark continues to be sensed
for an interval that corresponds to a web advance of
more than, for,exémple, two times 0.25 inch, or 0.5
inch, a jam indication is provided. Thus, the jam
condition can be detected without having to determine
whether the next index mark is found within 1.25 times
the length of the longest label.

As previously discussed, another feature of
the present invention is the provision of a normally
engaged brake in the path of the web to prevent the

web from moving except when it is being advanced by \\/'.

the drive motor. Mechanically, in the present embodi-~
ment, the platen roller 46 (FIG. 1) is prevented from
rotating by means of a suitable braking mechanism
(not shown in FIG. 1). Various.types of braking
mechanisms may be employed, but in the embodiment
illustrated schematically in FIG. 4, the brake 118
consists of a toothed whee} and pawl arrangement
mounted on the shaft of the platen roller. The pawl
is normally biased into engagement with the toothed
wheel, and serves to prevent the platen roller 46
from rotating except when the brake is released by

‘
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the drive notor. Mechanically, in the present enbodi- nment, the platen
roller 46 (FIG 1) is prevented fromrotating by means of a suitable
brki ng mechani sm (not shown in FIG é&. Vari ous types of braking
mechani sms may be enpl oyed, but in thé~enbodiment illustrated schematically
in FIG 4, the brake 118 consists of a toothed wheel and paw arrangenent

d f Rl |d ar. Th W |y Di d
engagement Sheneears Asepdtel 13 WHI G nAd B AR W e rol o1

46 from r ot ePer@bdec selemedd.t he brake is rel eased by -21- the brake
actuator 119, which n%ebgngr}:feilzeacgir&pq;fytlp@eé@m&&ol igd, The
19 |

energi zati on ,of the actuator I S m croprocessor controll'ed, with the

act uat or 11PGEPRG ASEESHEz SPNSHOL bn Wikh vkhe jactitatar ddsarkesknd n or der

to conser Veeﬁb&@irzie_@abnp.?ﬂ%eﬂ%ea%@tﬁ aéﬂx%%mﬁééa |50 dpgdhe
MOTOR/ BRAKE, subr out i ne i qutr.at din FIG 11. Referri n%[io FIG 11, the

MOTOR/ BRAKE tPo TPRFE T ¥6n £ASCE riGa 1o RA%AT vn T R MtDHrisie2 and the
brake actuatontiblledhdy tthe MOTOR/ARNEE reubiset iree el Vassgdweredot or on”
comand, thq §hLep counters are initialized. The "notor on" command

I s received Whénever it is desired to advance the web either for printing
purposes or for |abel Refleitniamg do REGosks, thrl NGTQAR/BRAE ywraeninat ed when

the trigger cbiftrbd e tialopthy AR df i Ane P GOUTE L Spd S been

initialized, the solenoid”119 Is energized to r mechani sm

118. A del aprakel @chuatogedddos Whan FHIMOTOR/MRRARE rowti@ke 118 to

di sengage. receives the "motor on" command, the motor step

\,? counters are initialized. The "motor on" command is
received whenever it is desired to advance the web
either for printing purposes or for label calibration
purposes, and is typically generated when the trigger
195 is actuated. o

| After the motor step counters have been

initialized, the solenoid 119 is energized to release
the brake mechanism 118. A delay of 10 milliseconds
is provided to permit the brake 118 to disengage.
After the 10 millisecond delay, the motor 162 is ener-
gized and permitted to run. As the motor runs, the
stepping motor or tachometer pulses are counted until
the count reaches the count determined by the motor

" step counters, or in the case of calibration, until

' the next index mark is found. When the count reaches
the cdung determined by the motor step counters or
the next index mark is fbund, tﬁe motor is deenergized.
A 10 millisecond delay is provided to permit the motor
to stop rotating. The brake solenoid 119_is then
deenergized and the MOTOR/BRAKE  subroutine is exited.

As stated above, one way to provide registra-

tion of the web relative to the print head is to detect
the leading edge of an index mark on the web and then
to step the web a predetermined number of steps past
the leading edge to assure that the sensor is posi-
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After the 10 mllisecond delay, the nmbtor 162 is ener- gized and permtted.
to run. As the notor runs, the stepping notor or tachometer pul ses are,
counted until the count reaches the count deter i ned by the notor step
counters, or in the case of calibraijon, until the next index -mark is
~found. When the count reaches the count determ ned by the notor step
counters or the next index mark is found, the notor is deenergized. A 10

millisec \Y; t r @it otatln The
br ake solq"re}'(r%’orpe? a%bé s%% iggg’e:n@?‘glﬁze th% %%fb%/ %E‘X%é‘r subr ougl ne is
exited. Mmext anwhb%%@uenﬁe-myovsvsmvms SyGtem fdesardbef the web
relative éﬂb\;é‘eisi”é@écéﬁaﬂblé [12] g%%‘i‘i:tmh*l%g' QA ML IRARE Qlugdy | ndex mark

on the web and-thep to redeferm hed nunber of steps past

the | eadil¥ %@?%ﬁ‘&%sb?eef‘ﬁaﬁppﬁée%né&ng@ fsithe index i oned over the
i ndex mamark $&wsé@ObYntRE Sbnkbe .nexhepapparettauytiogever, the system

descri bed ,aboye.i s susgce Rosi tioning variations caused by

vari ati oﬂ"g’? n rfq'l% a’% ﬁf Fe%b‘f‘ﬁt&f’nt ﬁ’é“oisﬁg%)f%ﬁ SRRy t he sensor.
The apparce'mdimglgtheoécthall mémgthalolf ithea pnimttedmaxfk sevher al factors, in-
cluding t I t %grgd he printed
mar k, ci r%&?%fély e?ggcggggﬁ% séngqt | VI l%yr%% se‘%sor he physi cal
si ze and ms!p‘e!]sbtlvhb)'ppﬁntbe mmsq;an \ihe, physigahdizm ad t he anount
of ink ara%ﬁgﬂtfgoofhewesﬂ%bagmw ek vty tde 4 efdifelion tyg of the ink

used. CGrcurtr er- ances al.so can cause varjatjons in the position at

whi ch t heﬂ’tﬁig@m@?nthefrraﬂk APPddedc e theh ek yxing \RE4NLERG he sensor
affects tdyeg appar eaf1beedavityl ofheh@rinasuds CivrdiiGopstdietty

detern1nes égs also can cause variations in the position at \o/
which the edge of the mark is detected. The sensi-
tivity of the sensor affe¢ts the apparenf length of
the mark because sensor sensitivity determines the
amount of white background in its field of view re-
quired to detect white, and thus, affects the apparent
position of the transition from black to white or
white to black sensed by the sensor. Variations in
sensor sensitivity are likely to be the major factor
in variations in the apparent length of the index
marks sensed by the system.

‘The manner in which variations in the ap-

parent length of the inde_x marks affects the positiqn— I W

ing of the web is illustrated in FIG. 12. In FIG.
12(a) there is shown an index mark 37 of nominal ap-
parent length. When such a noﬁ;nal length mark is
detected by the detecting system previously described,
the leading edge is detected, and the web is advanced
a predetermined number of steps beyond the leading
edge to assure that the sensor lies over the mark.
For a nominal'length mark, utilizihg the systém pre-
viously described, the web would be advanced 28 steps
into the mark, or approximately 80% of the way into
the mark. This distance is indicated by the distance
X in FIG. 12(a).

e
j ¥
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anDunt of white background in its field of view re- quired to detect white,
and thus, affects the apparent position of the transition fromblack to

whit,e or whi
sensitivity

| ength of the index marks sensed by the system The manner in which
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way into thel®BIkh afi §hedP§F§n§8 ri §hiend1|1@aﬁaéﬂ=eo)x weuld fofh @ esr Fl G

12(a).
| onger than
still be ad

However, be
dlstance X
to a small e

- Z8ond ntbhsoevemt thbaﬂ.ethhaI@F!arthét M 0t37 Hutl e rark 37
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h | ed Fl G b h b | d
AMELISE, Berehtdbt, oF she. Jane e HEARYRE STus ARBANR bt 1 a7,

chmngtbfofhangdaéegrmammagembﬂamkytvaﬁlddusuhsﬂaﬁﬁialhp

rOUlleBRl BR15C PRl Ak KU IR (b el SR O 2
i ndex mark gemelaerydeaecssosubﬁt é;nhteI dielad ingnesige m Iq redativeky cent er
line of the 1Rk nhPR SRGFLE" tHe! %“tUp%Iln%f.édl%é v qile Qi1 igdatively

to the center line of the index mark, thus causing

misregistration. For example, for a nominal length
mark as illustrated in FIG. 12(a), the web would be
stopped with the sensor being located well past the

center line of the mark 37, whereas for a longer index

mark as illustrated in FIG. 12(b), the web would be
stopped with the sensor positioned approx1mate1y at
the center of the index mark 37. |

An even more serious situation can be caused
by an index mark havihg an apparent length'that is
shorter than the distance X. Such a situation is
illustrated in FIG. 12(c). As is illustrated in
FIG. 12 (c), the apparent length of the mark 37 is
less than the distance X. Consequently, when the
leading edge of the mark is sensed and the web is
stepped by an amount equal to the distance X, the
sensor is no longer over the mark 37, but over a wh1te
area of the web. The sensing of the white area can
be interpreted by the system as a misregistration of
the web, and the system will continue to feed blank
labels until the web is stopped with the sensor over
an index mark. '

In order to avoid the problems associated
with feeding the web a fixed distance beyond the -ap-
parent leading edge of an index mark, an adaptive



Al »

|l ong mark shifts the stopping point of the web relative to the center |ine
of the index mark, thus causing msregistration. For exanple, for a

i

noninal length mark as illustrated in FIG 12(a), the web woul d. be stobpei: '
with the sensor being located well_past the center |ine of the mark 37,
whereas for a longer index mark as 1llustrated in FIG 12(b), the web would

be stopped with the sensor positioned approximately at the center of the

i ndex mar, 7 ' LQus sktuati S.e an i ndex
ok nay ey ten HhgCeATbfopPaRALD ThEl Bedd Bl B2 MRGSAAY O O, 4
si tuat i ondaptive Bysten is fliustpatpd An FIG. Listr dmedhen FIG 12 (c),

tcge appars?{ﬁtén\%ﬂi’?@it?ﬁédhﬁﬂ@gé.i 13',;9%4 h@Engthﬁ (ii,sfqefn-%ﬁ:dxih .
nsequen e eadi edge .0 rk i s ;sensed .an e web is
st epped B‘)?‘%‘?‘ eﬁ%{}f‘utﬁiqhil g?ggfﬂégaﬁsg’gngge%%é &@2"5} (1113-‘9&9*1 onger over
the mark the systewer ThehléngthgaLef ishderelrmified tgnFergitigthe white
area can it.e t b :SVYS S LSreqistragion of the web, and
t he syst é%%m%aéz’gﬁi %S% ?55?&@&[)%?\?&% é%elrpg’euﬂ%rﬁ‘ t%te : is stopped with
t he senseowinginthedeunber kof| steppdng: mobosi @ taghaxig e associ at ed
with feed] Y58y [ LSt e ' f sdeadi ng edge of
~an index$nd1}%<%§g% gdag?lévgggwg§§4-eﬂgyg? %@r}gs ?e%&hreg\?ie?gdl.ﬂﬁhe ogera? I on
of such anddegrilingyedeas;:s Theudenstdy iIn mhys Artenmined system |

i 11 ustratied divfdda B9, thdeebeadinel thef centdlIVE M@k mark S deternined by
the | eadirigl BAPe r57) TRY L688LPS! S8 marit FPaifed, the distance ” SC"S N0
to center, L/2, may be added to a constant K if it is
desired to advance the web beyond the center of the o/
mark, and the sum of L/2 and K used to determine the
number of pulses that the web is advanced into the
index mark after the printing of a label. As is illus-
trated in FIG. 13, aGVancing the web a distance of
L/2 into the index mark always locates the center
line of the index mark. The subsequent advancing of
a constant amount K beyond the center line then posi-
tions the sensor a preaete:mined amount into the mark
beyond the center line, and thus assures that the
sensor is always-positioned at the same position rela-
tive to the center line of the index mark regardless
of the apparent length of the index mark. To provide Y
additional accuracy, the amount that the web is ad- '
vanced per step is reduced to 0.00375 inch per step.
In the illustrated embodiment K is made equal to 20,
and thus, the web is advanced 0.075 inch past the
center line of the index mark. _
The logical sequence of operations utilized
to determine where the index mark should be stopped
relative to the sensor is performed by a subroutine
entitled STOP CNT illustrated in FIG. l4. .When the
subroutine STOP CNT is called, the length,.ﬁ, of an
index mark is obtained. The length may be obtained
by feeding a label during a calibration cycle, or may
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counting the nunber of. stepping notor or tachometer pul ses produced between
the detection of the leading and trailing edges. The length, L, thus
détef mi ned i s divided by two to-define the center of the mark relative to
the | eading edge. If desired, the dist28«e to center, L/2, may be added to
a constant Kif it is desired to advance the web beyond the center of the
mark, and the sumof L/2 and K used to determ ne the nunber of pul ses that

the web is mlvesesdneat ayt heasuéehgn&mlé Afedrytd F W igidvidudfig | abel . As

is illus- trate Féqa g anC|ngthEF Vﬁ%ﬁ%& %ﬁﬁta ce .of L/2 into the

i ndex mark %ﬁhﬁ.% 5eRE °FhB° nt ert enfye subsequent

advanci ng ofhe l:engthnﬁsameasurﬁdbemhd tiime eeliabel iise ﬁdﬁe,n guasi - tions

t he sensor r e n enter i ne, and
End! 206t ChUhagdeaIUAG h4S os.‘f‘%@‘ AR AUhJHiE, G

t hus assures the sensor ysS i one ME position
rela- tive A% @heowneeaousm 6ﬁ5ﬂ¥ehaﬂde>th¢arﬂengég‘ar dleds of the apparent

length of theataged BY kouh®iRGOEhde nidilidd Y¥ls R o tidie g¥rount that

the web is ad-_ vanced per stepis reduced to 0.Q0375 inch per step. In the

i | | ust r at edt@FBEUL KBt PRLEESRILINGES Qﬁfﬂﬁﬁnzﬁﬂftqﬂﬁ$°ﬁ¥ﬂ?\&§)|s advanced
0.075 inch pret1éheingnanld kiradldhng! kAgdyIDE r&fkinamexdm cal sequence of

i ve to t he sonsoPnPe Ebfr dEndaty réha#o“@m T TR ST op ONT
i1 lustrat eddétefhﬁnedll} aV\Belteirhnmatﬂmmutummmm ivhetdidredyr t he | engt h,
uod] Sor, MSE ERPQbAGRHI Koty Titd D L BP0 S duciapdi 0 o
the length p@nQSptgvappgpylmately 0 15 anh and approximates the
— shortest length index mark that is expected. Thus,
if the length'L is less than 40 steps, it is set to a
value of 40 steps which corresponds to the minimum
length index. If the length is not less than 40 steps,
a second determination is made as to whether it is
greater than 100 steps. One hundred steps corresponds
to approximately 0.375 inch which is the length of
the longest expected index mark. Thus, if it is longer
than 100 steps, L is set to 100 or the value equal to
the longest expected mark. After the length of the
index mark has been measured and, if necessary, set
to a value between 40 and 100, a determination is
\ made'as to whether L is greater than or equal to 64.
- The value of 64 corresponds to a mark having a length
of 0.24 inch or approximately the nominal value of
0.25 inch. If the value of L is greater than or equal
to 64, thus indicating that the length of the mark is
at least as long as a mark having a nominal length,
then the offset is calculated by making the offset
equal to L/2 plus K as is also illustrated in FIG.
13. In the illustrated embodiment, K is set to 20,
which corresponds to appioximately-0.075 inch, thus
positioning the sensor 0.075 inch past the center
line of the mark.
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printed |label or both. In the preferred enbodi ment , 't he I‘e‘ngtij:i s 'gkasUred
each tine a label is fed, and the |last neasured length is used as the , o
|l ength, L. As also previously described, the length, L, is neasured by At
counting the nunber of stepping notor or tachometer pul ses produced between
the detection of the |eading and trail+ i edges of an index mark. Once the

|l ength, L, of the index mark is determned, a determnation is nade as to
whet her or not the length, L, is |less than 40 steps. This corres- ponds to
appr oxi mat el 3p ¢ha ®vient thatdl sispless thar H4, hthush dndicating mgshortegekhanmar k

that i expeghogal Fatf, 1k bifaekelViiak dotal o5 1l iilibs?R: St SiSung ¢ 15 €t o

a val ue of 40 steps correspon e mnioumlength in If the

length is notllugtRatederhodinent X 45 gade rguabtiey A7 i PEdeT Sompsdtinn t o

whet her It :&egeaeéd&rYS _aﬁﬁhl%iiié)&_ 1§t@.§(ﬁ:-5 Q&&?Hﬁﬁi;&t@hﬁﬁaﬁming?Qtﬁléﬁsdfoﬂ%dtp oy
appr oxi nat e : i nc ch Is en 0 e ] ongest expected i ndex
oy K Thus.  Bank; £o assfign jat (the el i1} S Be Gavhncad BE arp amitty FOEE) L
equal to thewilanpesittion prhet sehgvar beyohitit the theailingoédyeodf tthe mawkex Ther kK has
been neasure nd,..Jf .S t - yal 4 ,

determ nat i O%ﬁ?ggnté{a:g Q%%%gfﬁ%?ﬁer N ?gédg%ga*here Qﬁ%‘gﬁ%g‘? a@"&% ‘%’gQGt .. The
val ue of 64 sanspespidddee tadvangedr kntm\thegnark| éuring the orimtingcof dhe _
appr oxi natel,?/extth@ m nal value of 0.25 inch. If the value of L is greater .
than or equal to 64, thus indicating that the length of the mark is at

| east as long as a mark having a nomnal |ength, then the offset is
cal cul at ed bobviBlsIyg ity @bisEicatistdl ahd varZapions & ahei prezesiv il | ustrated

in FIG 13. Jnt 11l ustrat nmbodi ment ... K I.s sef t0.20, which
corr esponds {’B'eggg%ffﬁa?"éﬁﬁgﬁ 875&*‘&# ttllf‘ﬁsébp%?i %? 9Pt he sensor 0. 078
inch past the center line of the mark.
Reference is hereby directed to application 8913533.9 published as
GB-A-2220891 out of which this application is divided.
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- 26 - In the event that Lis less than 64, thus indi&ating a shorter"tRan
nom nal . mark, the offset Is made equal to L mnus [err] In the illustrated
enbgdinent [err] is made equal to 12 in order to position the sensor

approxi mately 0.045 inch fromthe trailiugzﬁdge of the mark to assure that
the web will not be advanced by an amount that will position the sensor
beyond the trailing edge of -the mark. The offset thus determned is then
used to determ ne the anount that the sensor w |l be advanced into the mark

during the printing of the next |abel. ly, many nodifications and
variations of the present invention are e in light of the above

teachi ngs. Reference is hereby directed to application 8913533.9 published
as GB- A-2220891 out of pabhedy rfhffpﬁﬂﬂzt?c%%'é)r%ebsdp 4 Se nembers, i | M5

1. Aprlnter for printing o recor rs, sadvveg avi ng
a plurality of hefingctauzaliiyr eédetesiadedindicng Qiﬁ90$eshgi¢ng the dengthai d

i ndi ces havi ngtaeﬁbedesaqanlm@esqmﬂgIae?sé&bt@kmdt E&nnloﬂngéﬂgﬁ!ﬂ'ﬂ%hgaﬁies of
t he web, said ?‘Pt&r}ter ri sing.. means advancing sald web throtugh said

printer; neans tydinal; 94 the Wepc S81GRTLBLAT, COMRRISING: hei ng advanced;
nmeans responsive to smaisdﬁézeeavag:ingas‘adfm dntcughi Sai®0 peAitdrpr edet er m ned

I ength of said indices s J.esp lye,.to s det m.ni.ng_neans and
sai d detecting neans 7% g‘tfsrr:aﬁg cstéf’ﬁ %ﬁ@aﬁqlﬁas r@‘égg Waﬁﬁg’eslﬁgd web a
predet ermi ned hdvanceént foll owi ng the detection of a subsequent one of said

indices, said incr eg‘;ﬁ@l ngefé%ohgm ttgagh'&hh&eﬂe% &;mggné 6y terxﬁ’ nﬂ'xgn 1

preV|oust determn S reci te
vvherel n sai d i Ak pEpdetegmined length of said 1nd1ces, and

k/‘ means responsive to said determining means and said
detecting means for causing said advancing means to advance said web
a2 predetermined increment following the detection of a subsequent
one of said indices, said increment being less than the length of
the last of the previously determined indices.

2. A printer as recited in claim 1 wherein said increment is
determined by the relation: '

- OFFSET = L/2 + K, wherein OFFSET equals the predetermined
increment, L equals the length of the index determined by the
detecting means, and K is a constant.

3. A printer as recited in claim 1 wherein said increment is
) determined by the relation: '
OFFSET = L- K', wherein OFFSET equals the predetermined
increment, L equals the length of the index determined by the
detecting means, and K' is a constant.

4. A method for controlling the registration relative to a
print head of a web of record members as the web is passed through a
printer, said web having a plurality of detectable indices disposed
thereon, each of said indices having a predetermined common length
along the longitudinal axis of said web, said method comprising:

AR



determ ned by the relation: OFFSET = L/2 + K mhere&n CFFSET'BQUaIs.the
predeterm ned increnent, L equals the I'ength of the index determined by the,
detecting neans, and K is a constant. 3. A printer as recited in claisg =
1 wherein said increnent is determined by the relation: OFFSET = L- K,

wherein OFFSET equal s the predeterm ned 2&erenent, L equals the Iength of

the index determ ned by the detecting neans, and K is a constant. 4.

A nmethod for controlling the registration relative to a print head of a web
of record nenbers aleteptingeihe presengedof [ Sagst @fpsaiﬁ éndicesi vhideb having a

plural ity of Jfighefi@ithe deifteferdiifins e UBRERPE BRE'2i0L: SR gadddi cos
t ongltu

havi ng a predetermned common | ength al ong I nal axis of said
web, said neind@e8onprising: 1111111 111111 11111 11111 111111 - 28 -

detecting the pr esQIEtéc@fngatﬁér;&bséﬁceséfdtHenﬂd_eﬁe%fV\&hﬂdelﬁ’ﬂ\&_Bm ng the web
to determ ne_the Ie first of _said indices; detecting the

h of th
presence of ?‘H@ %’f’ sajd advpgcements 3% quent to sai d advancenent; and
continuing the advacrmmmﬂtngothé ladvamdembot of phedebefor acprddetermimet

foll owt ng th ‘Z{nﬁ&é 'ﬂ?l%ngpf’ﬁ%f’eéﬁié ‘iﬁé saiﬁ'&'e r?ﬂegéxﬁr%{bed amount

being | ess t prévi ous erm ned
i ndi ces. 5. Predetmn#étmtehﬁimd&% than ﬁhﬁ lmstblcwf th% lsst et &hei ned

i ncrement thg:iRBuéy Ad¥aaada i hadedy.oxi mately equal to one-half the length
of the last of the previously determned indices plus a constant. 6. A

printer for printing on a web of record nenbers, said web having a
plurality ofsdetected fetivd eeatdusms:edmlciowneﬁdm t préddteentiadd, sai d

| ndi ces havi %E&ﬁﬂfnﬁ% (1%1: o ned ance | engpr%x%lxégceqirtgqeua Opoq IoneqxaQ%l tt?é( 's of

t he web, sai Co
length of the last of the previously determined indices plus a o/

constant.

6. A printer for printing on a web of record members, said web
having a plurality of detectable indices dispoSed aiong the length
thereof, said indices having a predetermined common length along the
longitudinal axis of the web, said printer comprising:

means for advancing said web through said printer;

means for detecting said indices while said web is being
advanced;

means responsive to said detecting means for determining a
length of said indices; and

means responsive to said détefmining means and said A \;}-
detecting means for causing said advancing means to advance said web
a predetermined increment following the detection of a subsequent
one of said inidices, said increment being determined by the length
of the index as determined by said determining means, said
predetermined increment being less than the length of the_index
determined by said determining means and determined according to a
first relationship.if the determined length of said index exceeds a
predetermined value and according to a second predetermined
relationship if the determined length of said index is less than
said predetermined value.
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means for advancing said web through said printer; measis $or deteéting seid
i ndi ces.while said web is being advanced; neans responsive to said
defecting nmeans for determning a length of said indices; and neans
responsive to said determ ning neans and said detecting neans for causing
sai d advancing neans to advance said web a predeterm ned i ncrenent
follow ng the detection of a subsequent onezef. said inidices, said

i ncrement being determ ned by the length of the index as determ ned by said
determ ni ng neans, said predeterm ned increnent being less than the |length
of the index deferni nekl grintex dsdedcited ninngladmabs whedeiteisaidifiest accor di ng
to a first rel atj L ] .mned | ength of said index exceeds a

pr edet er m ned vgfﬁaggh@ﬂggc%%latggﬁﬁg‘a%econd predeterm ned rel ationship if
the determ ned | engt h QFFSERiz L/AdeX.is | ess than said predeterm ned val ue.
11111111 11111 1yddrbt A 10vbkd ldabbls the 319e<ret§e ined izér&ﬁénl”cts,?f. C@g{ﬁ_(ﬂt&ed 'n

claim6, wherein said first predeterm ned ationship =L/2 +
K, wherei n OFFSESnEY,of thenindex-drliesminadoby i ther dekasting meansy andHe ifedigt h
of the index deteddtanefd by the detecting neans, and Kis a constant. 8.

A printer as recited in claim®6, wherein said second predeterm ned
relationship is: OFFSET = L - K, wherein OFFSET equal s the predeterm ned
increnment, L eq8al s thk pgréntgih asfredited rislezlaiat 6; rwheeeirbsaidasedoddcti ng
means, and K i t ; thod for controlling the

regi stration re-ﬁﬁe\?gpﬁ%ﬁg f)erl?sﬁ%orhsé% ?‘%1? a web of record nenbers as the
web is passed through @FFSEYmt dr - K'aid web having a plurality of detectable

i UdiCeS ~ wherein OFFSET equals the predetermined increment, L equals the
t_j length of the index determined by the detecting means, and K' is a
' _constant. '
9. A method for controlling the registration relative to a

print heads of a web of record members as the web is passed through
a printer, said web having a plurality of detectable indices
disposed thereon, each of said indices having a predeterined common
length along the longitudinal axis of said web, said method
comprising: '

' detecting the presence of a first of said indices while -
advancing the web to determine the length of the first of said
indices; , _ . -

- detecting the presence of the next of said indices
\“j subsequent to said advancement; and
continuing the advancement of the web for a predetermined
increment'follbwing the detection of the said next index, said
predetermined amount being less thén the length of the previously
detected index and determined by the length thereof according to a
first relationship if the length of the previously detected index

’exceeds a predetermined value and according to a second
predetermined relationship if the length of the previously detected
index is lesé than said predetermined value.

—
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di sposed thereon, each of said indices having a préedet'drinéd ¢ommonil eﬁgth
along the longitudinal axis of said web, said method conprising: detecting_
the presence of a first of said indices while advancing the web to
determne the length of the first of said indices; detecting t-he presence
of the next of said indices subsequent -t 30 sai d advancerrent; and conti nui ng
t he advancenent of the web for a predetermnmi ned increnent follow ng the .
detection of the said next index, said predeterm ned anount being | ess than
the length ol0the pThkemetidd/ rdettedt énl dlade)d, anbertinetivd peeddrernined engt h

ther eof acootfiitheh® fhel k15" SAREEATY Bpbloxihbrd§ dihiofo (RE-RUSVEALS! Y

det ect ed i ndéx excee rmne i to a sécond
pr edet er mi nedengihapf dﬂ@hppempushe deteched tndexhplys évemssayt ddt the ed i ndex

I's less than)saqh BECgiRlCsHE Be0sdidl YRdices excalas alsredeterﬂ}&dn%md recited
inclaim9, wherein the predetermned increnent the web 1s advanced is

approxi mately equal to one-half the Iength of the previously detected index
plus a constant The kéthoderdtiteafirselain8e wiferatn d:tienp&eaaseﬁmxeeds a

redet erm ned_val ue 1. The. rre hod recited n th
Br edet er ni ned® f\:/’ffﬂuegﬁe‘?jﬁe FeR Y?cﬁ‘@ﬁhéw‘%"gm%’i?gé’oﬁ?‘%?&mg %Po t he
| engt h of thefsthiedsaik ook e;imsd?d risidiess minues aaconmtentintt the tlleagtl'em@t h of
the previouskye dGlGehtifly' EthE inBS2 fs)30ss2htn @a%ﬂ%ﬁd@kéﬁﬂnw"}é‘iqe. |
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