2220891 PRI NTER FOR PRI NTI NG ON RECORD MEMBERS ON A WEB BACKGROUND OF THE
| NVENTION<1. FEield of the Invention This invention relates generally to
printers, and nore particularly to a printer suitable for use in a
haﬁﬁ'held | abel er for controlling a thermal print head for printi
characters of various fonts and formats on a conposite web. 2 hBQrﬁ
Various printers are known, and exanpl es Of4§UCh printers are dlsclosed in
United States Patents Nos. 4,264, 396; 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 shoul d now be nade. -2- In
accordance with one preferred feature of the invention, the printer senses
t he di stance between successive indices on a web during a paper |oad
sequence when a new web of stock is |loaded into the printer. Two
successi ve di stances are neasured, and if the neasured di stances are
sufficiently similar, the average of the two distances is calculated, with
the average value being utilized to control the anmount that the web is
advanced during each pri iERTRFERE ¥OR PRINTINGCGP RECORSE MEMBERS O RIwis pref erred
feature of the invention,~—the prinier senses the rength of tine each index
on the web is sensed by the sensor as well as the el apsed tine between the
detection of successive indices, and provides an indication of a jam
condition if either time period exceeds a predeterm ned anount. Each i ndex
has a predeterm ned di nension along the |ongitudinal axis of the web to
permt the jamdetermnation to be made while the index is still under the
s nsor to provide a nore rapi d j agackpfndt 6F TukNBivENPttd be achi eved by
hg the tinme period between det®ctron or successive 1ndices as the only
jan1detern1n|ng criterion. Another preferred feature of the invention is
t he

l. Field of the Invention
This invention relates generally to printers, and more

particularly to a printer suitable for use in a hand-held labeler
ﬂn:cmmzbllhm;a'urxmal;nﬁntiuﬁd.ﬁm:prﬁﬁﬁngtjﬁrmﬂxmscﬁ
various fonts and formats on a composite web.

2. Prior Art | |

vmdeSjpnﬁﬁxms anelnrmn;anxiexmqﬂﬁs of such printers
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
appended claims to which reference should now be made.



provision of a brake that maintains the web. j-nmovabl.e, at,gll'tinmes except
-when ;he web is being driven during a pri ntd ng‘.cycl' b ofder. to assure

that *the registration between the print head afd the ‘récord frenbers on the’; |
web i s maintained. To conserve power, the brake nmechanismis biased M
mai ntain the braking force nornmally appligd, with the braking force being
electrically removed only during the printing cycle, and under the control

of a mcroprocessor. A preferred printer enbodying the invention utilizes

an inproved det ecIn Grosyddanes with de¢ grefagednfissturardss thé ainveationa 3

pr edet er m ned neasurable Iength di sposed at regular intervals along the

| ength of t héllﬁ)meﬁ“esﬁms dlﬁ??é‘%e‘?%%’?%rﬁ%%@ﬁﬁecéﬁﬁb’&?%@%éi Ve
variations in,the size of .t i ndex ks and fo rlatlonsmt
sensitivity M@ % BABYr 1608 SEHRSX &P%"ﬁ"ﬁe& ?f(?\t}f"a‘é }oi%%gllﬂtft he
| eadi ng and t gdges Ecé%‘q ance
bet ween the I%%d f%gnd tr%‘?éls%g edges to%nterm ne the ap’pg%%nt %gth of
the index as n&%ﬁ?&l BY stdiRes IBOsUFFiciertly LA, 1S a0btajeN6fl the Sixyi ded

by two, thus permtting the centre of the mark relative to the |eadi ng edge
to be deten rdidtBRtes iDkFIRLPTte) wilh Thie DesYNCR1TRIding atildzeditbl now
be described in nore detail by way of exanple with reference to the
acconpanyi ng emERPhddie aroupt et the webily sdvarpeshfaming: pach PEENGvat i onal
view of a prlntcﬁr in the formof a hand-held |abeler in accrdance with an
enbodi ment of¥%&-present invention; FIG 2 is an expl oded perspective VI ew
of one section of the:ﬂ%@a&s&é abel RhoferFbfofekireli| fBatird Braud de |
el evational view of the front of the labeler of FIG 1 showing the front i
the open posdnmlda‘rthhépmnEeﬂobanﬂesdmgrmmgnm dfheihaleatierindéx FrGthé; Fl G

5 is a top plan view showi ng a fragrrentari/ portion of the conposite |abel
web; web:Ls sensed by the sensor as well as the elapsed time be the

detection of successive indices, and provides an indication of a jam
condition if either time period exceeds a predstermined amount.

" Each index has a predetennmed dimension along the longitudinal axis
of the web to permlt the jam detenrﬁnation to be made while the
index is still urder the sensor to provide a more rapid jam
indication than would be achieved by using the time pericd between
detection of successive indices as the only jam determining criterion.

Another preferred feature of the invention is the _

provision of a brake that maintains the web immwvable at all times e
except when the web is being driven during a printing cycle in order
to assure that the registration between the print head and the
reoord.'matbers on the web is maintained. To conserve bower,
the brake mechanism is biased to maintain the braking force normally
applied, with the braking force being electrically repoved only
during the printing cycle, and under the control of a |
mcmprocessor. -

A preferred prmter enbodying the invention utilizes an
improved detection system for detecting index marks that have a



IEIG 6 is a bottom plan view of the conposite |abel web shown in FIG 5;
FIGS. 7-10 are, loglical flow diagrans indicating the |ogical sequence of
op.%gafi ons perforned by the |abeler of FIG 1 in its paper |oading node;

11 is a logical flow diagramindicating the steps 4 perforned in
the control of.the advancing notor and brake of the |abeler of FIG 1; FIG
12 is an illustration showi ng positioning-erors that can be caused by
variations in the apparent length of the index marks sensed by the sensor;
FIG 13 is an illustration shovm how t he positioning errors are corrected
by the system erB¥sa§targingd 1o dengit disrosed At segulpl gintarvalsoalong
diagramillustr cal n of opegrations perfor dbythe
printer to corrgé}eg%ﬁlofﬁ %%%WIPTI%%

EVBODI MENT A pr i iagrBbndai¥Bk Q6r ﬁel&fseis%el B1RNGE Qe &%Q%k!s”arﬂ for 1 as
a hand-hel d | abel er generally indicated at 30. Al t hough the presentr

invention is desaristidnbeireithe isensiteivdentofx thofsehdor.| abel Ehe dompdrisation
applicable to other types of printers that print characters in various

fonts and fornmatié prewded ebsersing e leasingrands tisailing edgemhof amgngex nt er

fagﬁtgn{)rll\lgtsélt ng Off tI&e1I | keE as E%\éﬁ éag_ﬁtsae aforq_%gn]g gned |ted St at ezr

housi ng 31 havi rgggs 3;#%% é?ég, l.ahel
supply roll R The ro RIS I e 3 om ar%gent conditi onsﬁys%%h

as dust by a cowensd’. fhe Yepigth Rhus citapneds &8 divided byma®i, t €usabel web
C shown in both solid lines representing a full roll R and phantomlines

thr esenting a /RemRitting|the centiretafi the|mark relativeriie wrimdmg eggs © be
I NCl udes a carrigr web §VhaV|ng a coating of release material such as
silicone wherei- els, such as a |label L' which is one of a plurality

of labels L (FIG 5), - BRIEF DESCRIPTION OF THE DRAWINGS
'Iheirwentionwillmwbedescribedinmredetailbyway
of example with referemetotheaccmpanyingdrawﬁgs, in which:-
- FIG. 1 is a diagrammatic éide elevational view of a
printer in the form of a hand-held labeler in accordance with an
enbodiment of the present invention;

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 diagram of the labeler of FIG. 1;

FIG. 5 is a top plan view showing a fragmentary portion
6f_the camposite label web; |

FIG. 6 is a bottan 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



are rel easeably secured to the carrier web Wby a pressure sensitive

adhesi ve. Solid, rectagular marks -5- are provi ded on the -
underside of the carrier web Wfor sensing by an optical sensor 38 in order j
to control various |abeler functions and operations. The conposite |abel -
web Cis payed out of the roll R when an advancing or feedi ng nmechani sm
generally indicated at 39 is operated. The feedi ng nechanism 39 includes a
resilient driving roll 40 and a cooperatrnﬁ'éerrated metal idler roll 41,
wherein the driving roll 40is coupled to and driven by an el ectric notor

162. The corrpoﬁgl.fqﬁﬂ- ' J10Rkt E@Hn bt AkBH spaced
gui des, only ohe o |J(%hp'%§% ownl g? t?f% ror%ﬁﬁlg?e t\rﬁstr:borrpog{tgﬂéveb C

makes a graduahabelrsof iFIG. &5 it passes about the guide 42. The guides 42
and a guide 44 define a path for the conposite web C between the place
where the conposite welFIG.i ¥ pigan dliushratinn showing positinningermorel, and a

print head 45 and a cqoperati pl aten. generally indicated at 46_on the

Dt her hand. ——TRBRS PR o CatPerh DF e AE LIS Ghihe aroasst 1R of FH8 i

el enent s, prefgga%[ _ﬂr’%%* lerR’ Esofl enent's, which extends perpendicular to
ave )oé eﬁgﬂgé £

the path of tr

onposite (meb C. The transition nade by the com

posite web C is througlrign mgie ah adludteasidnhsidiag Howatite positgbabhy about

96 assunming a full

| abel supply roll R and in addition, it is preferred

t hat the radi uerirsoére icorpeatiedily tbe system terhadviggnthen davention;pr anér abl y
about. 25 mm A del am nator_generally.in-_dicated at,47 includes a peel
rol l er positioned cl osddGryd dj’-%c%ljrf’g}cf?g' f-f%db?grﬁ“eggﬁ‘?'&r%ﬁgati’@ bet ween

the print head:L s
t he del am nat of

Oséé}?re»% %gge_gpe‘}:@tié%e pEPEdrEY BiFPd\pRARSES e YokkdcBout |

positioning errors.

DESCRIPTION OF THE PREFERRED EMBODIMENT

.~ A printer employing the present invention is shown in FIG.

1 as a hand-held labeler generally indicated at 30. Although
the present invention is described herein in the context of the

labeler 30, it is appliéable to other types of printers that print

characters in various fonts and formats ontd a web of record members
suchas'atabletopprinterthatprintstagsorthelike, as shown
in the aforementioned United States Patent No. 4,442,774.

'IhelabelerBOasshowniriFIG.lincludesafraneor_ : \J

housing 31 having a handle 32. The housing 31 suitably mounts
a label supply roll R. The roll R is shleldedfmnanb:l.ent
conditions, such as dust by a cover 33. The roll R is comprised
of a composite label web C shown in both solid lines 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



Ian1nat|on of the leading label L". The |eadiing tabel L'. is dispensed into
Iabak.applylng rel ationship with respast to an appllcaior general |y
|ndLhﬁted at 48. -6- From the del aninator:47+thescarri er ‘web* W passes
again into contact wwth the platen 46, and fromthere, part- |y about a
guide roller 49 to between the neck of the rolls 40 and 41. The carrier web

W has enough steff - Ifl&sﬁxa@dbenpuﬁbednabQ@Qd@UidE&r’ﬁé) chirped hdb and to
exit through_an eX|t.ﬂ§§n%9 52 in, thﬁ hou5|n at a oin

ab
behi nd t he ngnd Eos T b PaR ol s, Saract Y i SrdSenboncR el o
general | y i ndiacdtoars atahdléor fomortiong aadim@enanﬁmmmnts of the |abeler

30. The section 59- he'fﬁet8°ﬂg8E§EE ié%%lCQQHPQ?n§$ ééfgbdgggg§eand

anbi ent cont'am nati on and canh bé consi red to ‘cons uté an outer part of
t he housing $he ixodMesRrebenTan adyaneingo ors fsesdng omeabendema general ly

box-1i ke ”egggheﬁlﬁaig%lﬂﬂaﬁcmh ger ig0n 619 rtJ\:éH’e“"i‘Hé ﬁzeagﬁgpads 63

project thr eni ngs , an opefli ng recel ves play 65. A
grid-like sh@&?hﬁ?l$ms3%o¥é§1BQesaP|gﬁédLMQHitqﬁﬁﬁbpﬁsreél #fecaR8l es 61

receive the laemﬁéu%fée&eattear ftadf 1@1%:5@.&911641 aﬁﬁe?@hﬁr coded to
avoi d the nee co| or-cogh g t he ke qg%k Th go has a pair of
spaced tabs % I ngnEQLhor s 167 éﬁ%ﬁ'&f?a EEXFP ¥ RBving flats
63 fThg8flat &1@9:%eyct:h@tsba16268 ]Emet hsbxdpuwb NCY Gébagapastslelsotfabnganhﬁ
shaf t pasggs, thr sgries of rotata atqQr -rallers. 7 ic
conprise the iﬁplﬁ%ﬁ#gﬁ g% g?hgefé’cﬁ & 59 cir?%‘%/% gﬂbﬂfst'hgnéﬁaft 68
between its ooerwdf ywhiokedsoshopar atti M@ .posHrnamntheret $hepepmposiitticon. The
keypads 63 aW%Siéxm§f£§t5ngrgﬁhQEEQEQ é?gloJKEEdlzlpgggég'EBB%ta keyboard

general ly in-
¢ the guide 42. The guides 42-and a guide 44 define a

-k 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
radius R' of the path be not less than 18 mm and most
preferably about 25 mm. A delaminator generally in-
d;cated at 47 includes a peel roller positioned close-
ly adjacent the line of pressure contact between the
print head 45 and the platen-46. The carrier web W
passes partly about the dglaminator 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.




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

m cr opr ocessor 74 and various other electrical conponents 74 which are
diagrammatically illustrated. The print head 45 is connected by a ribbon, -
connector 75 to a plug-in type connector 76 -7- which, in turn, is hod
connected to the mcroprocessor 74. The printed circuit board 73 al so
nmounts an auxiliary lithiumbattery Zg-for powering the mcro- processor 74
when ot her power to the microprocessor 74 is interrupted. Additional nenory
is contained in a printed circuit board 78. The printed circuit boards 71
and 73 are secured to the section 59 by fasteners 79 secured to the inside
of the sectiRnonbXhey dxlanindtor ot?i tivel d:yrtherfuebeﬂepasQ@saagaby spacers

- 81. The ri r o] ri nted
ol rcurt bonrutn, Gdftdde 1PP0Hl dif 12661 £6, Shnd e S ERGCD BRELD. O

general |y i Ad ;hoitt A Beide %ﬂkﬁﬁrtﬁglh%lb@kﬁ%ﬁnehh%rneqkhaﬂlhgespaced

gui des 85 'f qig1 1056 yaﬁalchﬁlldﬂk&ycat&iﬂwgwébrwunasnenaaeﬁeét%fer- all'y

of i ch | 5 ERRUES TR FHARRA AOnRSSHIES 0 csl Rt hoand  Ehed round
‘hol es 88 whiexdits enmwgﬁrazsén_aﬂ cﬁ@enﬂ'ﬂ@ S5ZrinstBé neesirgt Be awpport 83 to
90 i n the merssih Wy Aff BOAE B WS T cadanl v recel ved in
t hreaded nenbers 92 sémlkhxtéfetznqs o3 BIG. t2¢ therei by shownra8s. The
S 115, Y AGLL AR MO LR
sliding fit GeRRRARAN ﬁu? frethrer kel en3@ec, Thr seehion $dchelpéws 92, or
either one to protect such components from damage and ambient

contamination and can be considered to constitute an

outer part of the housing 31, if desired.. The section

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 the keypads 63. Different areas of the sheet

61' are éolor coded to avoid the need for color—cbding

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

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'micrbprocessor 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



of then1 can skew the nenmber 86 to in turn bring the straight line of

printi ng el’enent.s on the print head 45 into ali-gnment with the axis of the
platen rol | 46. The nmounting nenber 86 has a pair of spaced arms 94 with
round holes 95 which receive aligned studga 96. A conpression spring 97
acting on the nenber 86 nidway between arns 94 and the netal heat sink 98
-8- which nounts the print head 45, urges the print head 45 into pressure
contact with the platen roll 46 along a Iine of contact. The spring 97 al so

enabl es the pr‘wpicgea tguy;,el gstgogﬁnﬁggg@d%ﬁgp%%d@pg%ﬁ €§°§pr| ng 97

nests in a pocket ih the nDun In a in the heat
sink 98. The P+ ntTheaRrinted aireuhbcboard; 23 p?%#%w@&#?t%oﬁ%tructed from

nol ded pl astha.mﬂaaiv melhmmosageaeyawyf& baeeing othe oiéfoon. The

menber 86 is preferab 9 a% veI flex ient and can twist to

Cnabl e the or ROREaRoYsTE Shedather Poust P LhE ShiERbcadteERE 11 ot

head 45 and plaﬂehsrbhteﬂﬁuﬂued foAdékaﬁphel mamoamuiaocamtmgnmérimilons

As shown, the Qgﬁhr%e&r@ip Jgaé& ?§Ch rPﬁ'&@%h@Yrt?@f't é@%‘hﬁ'e to
e d cons

their flexibl rest | ruction. arn1 ol he a bight
portion 93' . Ehthandnydsaressecnoed- FOkbhﬁeﬁﬁetieﬁ S%Mbthf%ﬂhﬁeeaﬂder t he

heat sink 98 t C@Q@ﬁ?eéh%wtiﬂﬂia@r@frtﬁé tectiénhsatp gla&&@s The
nmenbers 86’ eﬂ%§w1for t ed vement betwigggége nmenber fd t he heat

sink 98 but pr eﬁﬁc?ﬁ%? .R¥pthefaptenpes bY SRRASSFRSi BlEIG 2 to
have a body 10fheVphintedi ¢ipéuibhbisoddd 28 isssecereddapotwotpbacesd a pair

o LD 102, ted ing BEnER8 BOERAER ndbEe' P37ed O RN SaEE Es s o v
one of which is shown.

A support generally indicated at 83 is shown
to include a member 84 having spaced guides 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-rings 91 and are threadably
received in threaded members 92 secured in holes 93

W 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 86 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



proj ections havi ng hol es %or receivi-ng studs 108 on tabs 102.

The guide 42 is thus pivotal about studs 103 on t he nember . :60,: and by
flexing the tabs 102 toward each ot her, t he' studs .108.tan. be: ali‘gned with .
and inserted into the holes in menber 83 to retain the holder. 56 inits ~ °

operatuveha@ﬂa trhSNin £ ¥hEh e pbentah%ahoa:namz@%élexsdpks'e%r flgagach other to
enabl e t ds 108 to to enabl e the

t
hol der td‘no o p‘l’?/%?%ﬁrﬁvvg?n{tﬁ‘czil de'\ﬁha?cp@ssplt%t?“erﬁﬂnf‘éda(]:PF‘Ew t board
71, 73 aalexsxer o f easptattacc®he apd itigsaFbeaabdy. enabi8s ¥heh reference to

FIG S, bBS YN0 HCYE 45973 el 4! [BUTLLRG e RS, 152 are shown

I n their~0pen.or non-op positions i1 lustrated
in FIG gp@mn&anumeetaslnas pocikesi Vst ethe onount dpgnmpabieti 86 t o expose

Lhe Prinbrdeath 4 SEkERCORA! ¢ thehddl® AHR! 8, Slaplhg RNt - | ng member

59 pivots about the s t he nmounti ng nemb has been pivoted
to the ob@ﬁdoﬁnqmtbperaemhgrp% tllsorPrsitf(ﬁmablw Feensgruckedcircuitry on the

moum] I n%f%@%oﬁ@edsp§89€’iét ad terqual Qﬁ-nd:'is aslgéxeeaiﬁeeﬁam sme_nount ed
In e nousin

connpect or nprisin portign 203 nounted on
t he nenb&R3RF %%hﬁPEaﬁgPPron %G?“FUFH%% %ﬁ hSpPFﬁFSHaPQHCU|t board 189
nmount ed u:teJId’c&_ . \h@ysal ﬂmeﬁltlgmhehdt e st can@nban Wlsgo?&veg t283| ts
operative _pQsi e connect or. porLtions an
cooperat?ﬁ%ﬁi é@%oﬁﬁéef Fﬁ@deﬁéERFbHQ?EﬁRF%Fgcf°FrBEE&ﬁéﬁPeél circuitry
in the nbeltarecry the phénbohead A ahd Refzten ngohdwditodbleG £é6r nany of the

vari ous GQIRGNEIL e Ll BUSLELSHAPIG s JebAle | hhUahbahsd dng bl ock

di agram torm4n .Fi g-conporent’s : -
arms 94 are parallel to each other but:they can skew o/

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 \J
projections hav1ng holes for receiving studs
108 on tabs 102 The guide 42 ié thus pivotal about
studs 103 on the member 60, and by flexlng the tabs
102 toward each other, the studs 108 can be aliqned
with and 1nserted mto the holes in member 83 to retain the
holder 56 in its.operatlve position, where the tabs
102 can ﬁe flexed towards each other to enable the
studs 108 to be withdrawn from the holes , to enable
the holder 56 to be pivoted away to allow access to
the printed circuzt board 71, 73 and 78 for ease of
access and dlsassembly. ' '



mount ed on_the nounting nmenber 59 and on the housing 31 are grouped
sepatately, wi th the conponents nourited on the nounting nenber 59 being
enchosed by the block 59 and the conponents nounted in the housing 31 being
encl osed by the block 31. The connecteg-portions 202 and 203 di sposed on
the respective housing 31 and nounting nenber 59 are illustrated to show
the inter- connection between the conponents on the housing 31 and the
mount i ng menber 59. The housing 31 contains a base el ectronics board 300
that serves to r ecel ve Sfi;ﬂalneﬁermdéa:csm 33 thed mdrfuig@rmeh%r( FIG

1), as well asg ;ggw% t eijved froma
central corrputer VI a a sul e-'r-l}'&hf(;tgfr#% "{erm’&a eﬁ,{]%n&&l ng 31, and
power may be rthedin, Qpen @F nHonnarenating aBQﬂid‘-imtSm nPeilr @fothisl e handl e

affixed o thgdrusivie WL AR BIFIEO 1 Sidipd YAl qPohdee Tecel ved

froma central conputer d may contain dat defining, for exanple, the
type of |abel D& Lipﬂ‘?trﬁa%d‘ %@ fQRSR (P tiQD |ta) 8XPase: thehPIMY he

char ﬁCt Srs toékadordmtmge/\ﬂldtm:%&urof rtfHE)h le;a;zf(ia;F@ﬁd- _
mer chandi se i i as ectr,o oar, so contains
drivers for r"bé"{br%% -EI‘F Lﬁbf‘d‘r sf’@rzutaﬁf uat or or

sol enoi d 119 meantigig member tﬁ&aﬂmsl]:&etmai‘maheﬁ aumstttehe:pmb@ in a fixed
position rel apdya t i's
energi zed to p@v&éﬁéiﬁ?d&tiwﬁﬁﬂfﬁgpﬁlﬁh@ ttHv’et to t%étqﬁ'ri nt head
45, particul a@ny theepqunting semben, 8 dsamapnarated firom thhe eigr-

mer chandi se. it raﬁi@tn@cmswlmﬂ&\a & %eauﬂm:e. faqpqs’ @ the

ngfat:gnugsdé‘?g‘qprow de steisntégat qﬁgrator urlo:%)m %{anm ng and
the member 59 and a male portion 202 formed on a
printed circuit board 189 mounted in the housing 31.
r 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
W 31 are grouped separately, with the components mounted
on the mounting member 59 being enclosed by the block
59 and the components mounted in the housihg 31 being
enclosed by the block 31. The connector portions 202
and 203 disposed on the respective housing 31 and

mounting member 59 are illustratéd to show the inter-
connection between the components on the housing 31
and the mounting member 59. The housing 31 contains
a base.e;ectronics 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



circuitry for performng the web advance and braking functions, the
supporting nenber contains nost of the circuitry for providing the data

i nputting, conputa- tional and printing functions. Data received via the . .
keypads 63 of the keyboard 72 is applied to the circuit board 73 which At "
contains the display 65 and the m craqgprocessor 74 as well as additional
circuitry generally indicated as 74' and a backup battery 77. Based on the
data received via the keyboard 72 and ot her data received fromthe base

el ectronics board 300 in the housing 31 via the connector portions 202 and

203, the circannegton ndenbedron7thenhogsing Bhe andnpoweadmdp ba t he
appropriate ri gdex SLLed kN align b C The
addi ti onal rnenor %a%§°®8$Péagggfgn%?ﬁgégg?g %?Fﬁ?éeg 5§F$€a§%%eaddi-

tional feattandle @ffixedite thenheusinge3lpi | The datarapplbed codes and

non- st andar kg he@cigbé1és ASF| b&Urebdi¢eat Fpbhi 8JcbherRli Bbinpatef a | abel

and determnin cessary

t he | t t he | “web,
accurately tap cﬁﬁgd$g§ﬁ%?%3%%ﬁe:ﬂ%gfgtgggﬂggﬁgngVE&Fh:tﬂgt5Y93162... I n
the illust (rjasedlas\ém_dto lﬂrenp:ihbed;rgtbe f6Emas e_fstnéplafg_enrpt ehewhi ch is
ener- gize a ser _ e apce L xed increment in
response tC)égéﬁl%€|é@§igg?€§é?€§§.t%bﬁggéggﬂ?gé,g%hgegﬁghéagufotatiOn of
t he shaft ofreney neymbol$2and priecetapdpmepchandnae idenhéfpinfer of pul ses
received by ¢ tor, and the anount the web is advanced is also directly

proportional to the nunber of pul ses received by the mptor. Thus, by
counting the nunber ofThRiBase ehechreniest haardnd0Qeplaascentaingvanced

can be detergifesrs £XANDEEGiIRG PhéNEbSa86aREiAGCRBLBEISTRER! &ndl ©
di scl osed in the af orenenti oned

2 292 770, B SRR ACHRAtOR0SE c80LpRRLF, 01§ bhahcretnases 'a brake” ~
118 that maintains the web C in a fixed position rela-
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 may 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- N
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 generally
indicated as 74' and a backup battery 77. Based on
the data received via the keyboard 72 and other data



by reference. Another, way of. determ ning the position of a notor,shaft is
to utitize a shafit encoder or tacho- peter that: is;driyen by tHe motor.
When ‘& shaft en- coder or tachoneter iSJi d, the 'notori162 need hot be a
st eppi ng. notor, but nmay be any type of suitable notor. Various types of
shaft "encoders and tacho- neters exist, including those that provide. an
out put pul se each. t. the nofpor shaft rotates .a predeter- m ned nunber of
degrees. . Thusf%%?%igﬁn ?ﬁﬁt%gep§F§gseB?8§6§EH' H?ﬁféiﬁﬁéﬂ&Rth%r shaf t
encoder, the dbgrnedng 3kdvabhaehbat cohnehéompipamr tsihafd 2021 aved 2aB,be deter
-12- mned as iRt ‘c!qusftf uptLn PRy i_;g;:t-r I - | es of
| abel ers utilifgﬁ shaf t éﬁ%oggrgBSrg?g%chggg ||$#j#%t£§§§%{%§ggatent
Nos. 4,584, 047 457 18ke FRPEOPriagessasienFahdresbn bt thezéd-or if a

shaft encoder @ {eaNAES Shat SoH! bhi 28E. welte UMEe AfaPi CRPLAY RBRSEY .
pul ses or shaft encoder pul ses,can_be nonitored to control the ope[at¥on of

e )
the printer duPOfFd he® ph¥ nPPRIOBFL| 8ndt dsc A iiAed (el yehem 8diri nt
different typexiehhdlngteatitfles9 b0dhcake Edraraxdmslexathd eabiiitetbength
of a label is kna t he meg Is_advanced b¥§ggﬁge et erm ned nunaer.of
pul ses correspé’ﬁcﬁ% R3F (FRIRBnGPR BPOTRES RS bPi AEPARSEycl e
If the length of the | abelniconttolddwng, thiee puirbeinofopud skabplodnded -
bet ween the sens-, i.no. u S§i L.ndi 0 Y, counted, and
based on that c%%utr#%rg{?ingﬁg gkxgﬁé gglcogl%ederh[éegr&gn\f%%? ‘A??érgghggl ength
has been det er memsiEsathye aecbucatedy &dvesedddly the adnancemenbspénding to
the length th“%ﬂ@“ﬁ%ﬁ“ﬁ?@tﬂé“??gp?uﬁ%gqyeﬁhF¥Hé“ii¥h§ﬁf$€§d eftb8@i~t he

pulses fromthe tachoneter or _ L. L.
ment, the motor 162 is a stepping motor which is ener-

gized by a series of'pulses. The motor advances a
fixed increment in response to each pulse it receives.
Consequently, the aﬁghlar rotation of the §haft 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
couﬁting the number of pulses, the amount that the
web has been advanced can be determined. Examples of
I printers using stepping motors are disclosed in the
: ' aforementioqed United States Pafent Nos. 4,264,396,
4,442,774, 4,556,442 and 4,603,629 incorporated herein
by reference. ' -
| Another way of determining the position of
a motor 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_motorisz need not bé: —
a stepping motor, but may be any type oE §uitab1e
motor. Various types of shaft encoders and 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-




pi ng nmotor can be used to indicate a jamcondition. For exanple, if the

| engths of the |ongest and shortest |abels to be printed are.-known, a, jam
condition exists if the notor stops before a predeternined nunber of pul ses
corresponding to the shortest |abel have been generated. Simlarly, a jam a *
condition exists if the nunber of pul ses between the sensing of successive

I ndi'ces exceeds a nunber proportional-l2e- 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 pulses

requi red tondeiednas tite thed dyserofnmountt biglastéppinfimsict anekses. known,

t hat nunber Eﬁ‘@"ﬁ?&f:ﬁ’q epabaépeége‘gtiﬁieég&cﬁgggrémgg{%;& on. Thus if

t he i ndex n&a remal N under sor nor e i he number of
pul ses requidisg¢liosedtivimdinited rStatericPatent Ms ¢ he, ShsMt7 aamd her j am
condi tion cgng¥g iyy cated. The manner in which stepping motor pulses or
shaft encoder pul'ses- are used to control the operation of the printer
according to the i nverkiusr \}§ |2 REPRING RQERE | s M&ibizrQi e bbrtion of

the specifi egalshaiEt Ahdudid ®f| vachcmeteedis Ll TDZEDS| e WabnKegont ai ns a
Phat -mar ks e Sheshind Wit Bfass 0 shake Hikedful s hr T or vieb W
- for sensi ngbley mowd tupted o sontroBothe epekation cofitthe pmintes functions
o it U BRI B 45 L B RS it e L 11
rel ease mt &Rt 4 Lfignents tipes Ak t2afcARd 9 indirate ipplamg. Labels L
are rel easalpoy XML DY PGFS UnFENSOf | ¥ ELAEESi & ckredwn Ndigat ed by heavy .
stippling to theJ dfitnee _I,ey“aalp:édéte:i:mined number of pulses N
- 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 corresponding to the
length thus determined during subsequent printing
cycles. Also, the pulSés from the tachometer or step-
ping motor can be used to indicate a jam condition. _
 For example, if the lehgths'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 weﬁ is controlled, and the number of pulses
required to advance the web by an amount equal to
that distance ié known, that number can be stored and
used to indigate 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



)

34. The |labels L are fornmed froma web WL of | abel material severed by
conpl-et e li nes of: severlng 36. The lines of conmplete sevarlng 36 are hidden
in'FIG 6 and are-thus shown by broken ligpes.- ‘Marks 3% pr'e- [férably on the
underside of the carrier web Ware preferably solid and rectangul ar and are
adapt.ed to be sensed by the optlcal sensor 38 for the purpose of
controlling v o] t s r o! in FIG 5
and are thus @ gw%%nl&%eo e%él?l?ﬁ %Tﬁgnarigtlgﬁlcleé%t?egﬁegﬁ%# €rjréwgfir]'ks or

i ndi ces 37 onTPﬁemﬁﬂﬁﬁﬁl%% WRick steppipgsBRLRr RulHes er | ehfhs of the
label s L and gfcusrd tpuleed rotet B8e8e8bS tbaltiren haiaasse w@l&ﬂé\é head 45,
t he del am n- gbor 47, nd t he | abel s %-tghassure t hat the r|nt S
properly posi Sné’d”dh FACICTAbRE A s T PhEPRaFAVERS 19T YL at a | abel

i's positionedcﬁeseanﬂncarsﬁbs@quenanpetthcheodfﬂhﬁ(ﬁpﬁdisbcat1¢Me end of
a printing cycle. In addjt{ion agi, e I ces 37
may be used to control S%% §f%¥g §i9 81%%u%%h Iﬁﬁg]céﬁk%ﬁtg% d%glng each
printing oper &t icom tiaiws czrplorali byaoifcdlabe lsc dorthatat aré abeleasibly
different | e”g&@%mf& f\?o &{Pﬁ J:&Pgiéz%ebh [rlgS tCH égf?go%%ga;ong_ the

| ongi t udi nal dr mensi ite meﬂ I's a6l .
predetern1nedpamﬁyﬁﬁéw1f¢bre%§ ?e op. Zbe Mﬂﬁefﬁkéﬁ ofietheneareqerred

for the mark 32 o PSS 4of8ingMBySeREOLREIHY ditndBasysetntorhasure that

t he conposite web Cis nmoving pro relative to sensor 38. If the
mark 37 t akestPo&AnrEP oV pREQUSN BF‘C konse o they %Be?‘@ﬁure'a 8y count -
I ng st eppi ng oPité agbpnet €5 RPUlaetratdd i Ybatét OBetailnghcat ed.

.-Is shown to include a carrier web
W having a coating of release mater;al 34 such as

U NL¥zing a weg V|£ Sgéstra i on rks

silicone indicated by light stippling. Labels L are
releasably secured by pressure sensitive gdhesive 35
indicated by'héavy stippling to the release material
34. The labels L are formed from a web W1 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 purpose of -

N controlling various labeler functions. The marks 37
are hidden in FIG. 5 and are thus shown by broken
'lines. v

) 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 prlnt head 45, the delamin-
ator 47 and the labels L to assure that the printing
is properly p051t10ned on each label as the lgbel is
printed, and that a label is positioned for applica-
tion to an article of merchandise at the end of a
pr{nting cycle. In addition, the spacing between the
marks or indices 37 may be used to control the distance



or indices that are relatively long along the direc- tion of travel
web has. several advantages over using a web that bear's indices that
relatively short in the direction of travel. Firstly, a web that has marks

with relatively long dinmensions can easily be printed by relatively

of the
are

unsophi sticated print- ing equi pnent. Secondly, such indices can be easily

det ected and do -not require a high rgzglu{ion sensing device. Thirdly,
since such indices have a known di nen

on along the direction of tr

avel of

the web, they provide nore information than do relatively short indices.

For exanpl ethpeggpsqsr %'d in %Idy du(}rig‘gt Iﬁ%ﬁe%’ocavtﬁcﬁr?vs\gg%%tgg%%bl% edges,
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ext ended perio ti e used to provide an early indication of a jam
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tol erances €nikhgeddc¢aed o teclaapredetedn mdd |dinenstiion ,nifay an accurate

top of formyindicati an, . ..e. . anndj cation &hat def. he .regi st
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ration
An

to

deter- nm nelbhgatol paes undRretdel Seeidy IBE has aiired by fecamd-ndex is

det ect ed,

seven steppf R

tion is indicated. o _

- Utilizing a web having registiation 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 telatively
short in the direction of travel.  Firstly, 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 not.reQuire 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'exampie, 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 présence'cf 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,:the'GEfined length
of the indices allows for tolérances in the advancing
mechanism while still maintaining an accur;té 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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each steppi ng notor or tachoneter. pulse corresponds 10.0. 0075 i nch and

t hus, séven pul ses torrespond 't0 0.0525 inch: After thé-sevepth step of
advance the sensor 38 is again pol l'ed to defer'mine*if &an index*is present.
If T€ is no longer present, this indicaPss that the |abel is properly
posrtroned and printing can be initiated. If it is still present, the
various jamcriteria discussed in a subsequent part of the specifi- cation
are exam ned and a j anknneéxeatpilen 4% hwwielativedpplopgi andices no jamis

sensed, theﬂ%&sé é%edV%BC%ﬁ&dthH@Gﬁ»éf‘QE’i(oﬁHGEt BepRiAGRSS 1S
repeated. e web 1s properly positioned, prrntrng may
proceed. VW@%llﬂﬁsnexFO Pﬁﬁ%FQHﬁhéﬁsﬁsﬁﬁE%ﬁ IshproResiyePOFL of the web

is not imedabgby s:ethta%ed:o iKe thves Weing Shadaan%énwe@t ¥ Gieght nore
steps, in the resent ex So that, th se now | i.es oxjmat el y
0.21 |nch|rﬂQ)?H€1ﬁﬁrE°ﬂH%€§xiﬁ xpRgbyed net ySFHFB tﬁg %Eﬁ?'-n? upon
the init Ihar fisopomnegheynwﬂe rb;]asrl.é e:y@de:omhesmbbaumfssom t?dmum-h anot her
0.04 inc oy _a 0..2 nch. o 09 e of the
mar k before’?h%ergge§ncﬂ :?t%ﬁe%ﬁé% e b%ﬁ?étéoﬁ%%spoﬁg tgﬁ% di st ance
that lies berfican friaes and Jetest opd, (fh@Sﬂébr hshadvanged4 by ich,

ospell ve g fatRe, brtAS B ARoLS) SBE L IekBRIRNS Yould gL Steps

as di scusse ove fhe me I s=prdperly positioned. The
above operaUmohercam b@qhamﬁﬁqxrimﬂssﬁredlnntheapreSQH§ exampi®n t hat has

only 0. C@aéﬁsglt!éb?‘i'ﬁg mdtor aofie{'.@&lﬁ&ﬁe{-.@i‘t RASeA ddriledgnad ew of 0.1

inch in d|a an I ndex mark can fill the entrre field of view

of the detect®r0-8035 indheanst YRS d ﬁ%ﬁ%ndPF ﬁﬁﬂtﬁ? Rt tENDg an
i nttx t hat VeSS0 B8N iRRh . OWeF #dant Ke 1sévéhthbetepam faridandtes egie a mark

having a sensor 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 ls
sensed, the advancement of the web Ls not 1mmedlately
% ~ terminated, but the web is advanced twenty-eight more
steps, in the present example, so that the sensor now
lies approxrmately 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
another 0.04 inéh-(fo& a mark 0.25 inch long) or about
ZD%iof 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, respectrvely). 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 '



| ength of 0.25 inch because the resolution of the detector is about 40% of
the length of the mark. In a | abeler of the type disclosed herein, it.is
convenient to initialize the systemto determne the Iength of the |abels
on a new web when the new web is installed, and to check for a jamed web st ~
condi- tion immediately after a newroll of |abels has been placed in the
machi ne. Wen a new roll has been in- serted, as determ ned by a sensor in
the path of the web or by a sensor podi®ioned at an access door to the

| abel er, a routine that checks for a jamcondition and also for |abel

| engt h is called. Inthe illus- trated enbodi ment, this routine is called
PAPERLOADzmdhte¢t¢tuehaatbdsianYGE,17i@chvweaolheiGnPEﬁl€mc)aoutine i's

called, the deelass daRt st RoelOid okcloadi 8 000 Lendiarhay oS, Ater

the word "re oadlng been aye e _routine determ nes whet her any
key has beeMekeEmt e'ﬁh'éﬁ' e‘?ﬁ‘e%%ﬁe{‘ prark7ean| f143 thenentibre £ield| oadi ng”

\éw I conéI l n;&f tvoi dne dfsﬂll?y@dt@&téhe V\ﬁs?ahaat 65teéfzog k@ﬁlaagabeen
epressed, e deter- nes whe ey_depressed_was t

trigger J£E5%hfé£ *€¥ g%yggﬁegke"ﬁe?BoéPgefsggﬁtaéaﬁ $F tnﬁffﬂﬁfﬁey) t hat
advances thethaab.0l1 fa¢cherbot camseakils dasedEpaemaeH hahiéngadel er sinply
feeds one | aale anch 29I 95 d) 30h Wschlge  EbOPELAT: L IERG8 he! I Lhe Key

depressed isn rvgger vance ey, eterm nation
i s made mhetdeeﬁreqmr deprabewt 40% obsthaelengbh QEythefmapk. the display of

the word "reloadlng" | fn CONM AB&EEr Vo i NOHE E?ﬁé'89sélb§8&|here1n17"'f
however, the clgear was depressed, i s Indicative that the_ operator
desires to dﬁllskﬁ%R%;¥+ﬁP¥ g% 1Fbaié36nﬁbﬁaF¥sFﬁ€ tengehepninge .

the length of the labels on a new web when the new o/

web is installed, and 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-

sertéd, 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. In 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, \;J

the routine determines whether any key has been

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 trigger 195

or another key on the keyboard (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.



| abel s on the web installed in the |abeler. Thus, in the event that the
clear. key i's depressed when the word "rel oading" is being displayed, the
tagedlength calibrating subroutine TAGLEN is called (FIG 8). The
subroutine TAGLEN called in FIG 8 is illustrated in greater detail in
FIG 10, but the description of the PAEEELOAD routine will be conpleted
before describ- ing the subroutine TAGLEN in detail. After the subroutine
TAG LEN has been called (FIG .8) a determ nation is hade as to whether the

| ength of the tag was deter rg 1ec the s tyne..lf - h was
determ ned, the new | en.g'l{tﬁ' _ww%%'stéﬁ%ﬁ%%t%gﬁﬁﬂﬁ?%srou_'l ne exited.
Lf not, the tértml'scam%fa‘l%ﬁélat yﬂhe ReXR LYY A_SLLAR ‘ml@ala}b'gal will be
SU: omtat Idca!rlhy Hr%d:te &Hie]'fﬁﬁadlf% 't%li‘ éécéxﬁ]ﬁ‘éhé@f‘letlﬁé .’Idé_}:dfﬁ’lﬁf&ertlié ] am was

et ect ed. e criteria fqQr detecting a |am w e discussed in g
subsequent por3bstSHR té’%dﬁaf’i'tsd'ﬁ’g’régb’cﬂ the Lﬂrﬁﬁﬁ'lec’(rosé&i"rq'- Meria a
jam was det ecittd event athadtertho Wibak Henyid Repregsed athead theeck | abel "
(FIG 9) and o ' I t e | f e oper at or
then entered g"%slil%gsrg%ﬁlé’raa{yw ?f{ﬁee%%@ﬁ‘ae};%.{ etﬁ’%)ﬁte eleeﬂgtttqhe routine
PAPERLOAD woulcg Midratiingd subiraut ine VEAGTIEN dies cxalkedif (RAG . 18 f eedi ng of a
label (FI G 8)rHh ybiifiiind SralA e d farfcbe 'iﬁaﬁqggsr‘}\.faéﬁeé he

| oadi ng of the subroutine TAG. LEN, a determ nation wo as to

whet her a t ag iPe @S 66k A i FIGs L Byl theydessnintden wfwul d be
saved and t he theutPAPERIAATRIGAR ind willl |Be tdumpagid) beforeotdedirgby ned, a

e ot on e S end S DR 0,02 FLL L0
agal n be displayed a | alitemotilee Eubimalit iné dPAGHIEN tham besst caillédd and
the sub- (FIG. 8) a determination is made as to whether the
length of 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
W, 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. If
the length was not determined, a determination would
be made as to whether the attempt to determine label
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-



-18- routine TAG LEN recalled in an attenpt to again deter-

length (FIG 8). After ‘the subsequent attenpt, if ‘the |ength: was :
t he new | ength woul d be saved and the routine PAPERLOAD exited.

det er m ned,

m ne the tag

If not, the determ nation as to whether this was the third attenpt would
again be made and if it were not the third attenpt, another attenpt woul d
be made. If it were the third attenpt,yghen the term'failed check | abel

woul d be displayed and the beep generated by the annunciator 302 as in the

case of a jamdetection. Subsequent to the generation of the beep, t
PAPERLQOAD r ot fiEn€ OTAG-hENeketal16d dﬁpaﬁsatnemphetb/ gaynbaktkey.
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_ Referring now to FIG. 10, a determination
is made as to whether the movement of the label was
greater than or equal to 0.450 inch which is approxi-
mately equal 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. Aas pteviously stated, the Jam detectlon 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 steppxng motor counts
or 10 tachometer pulse counts. Because the labels
should all be approximately the same length, if this
difference is exceeded, an error flag is set and the

TAG-LEN subroutine again exited.

If the dszerence is less than the predeter-
mined amount, the average of -the lengths of the current

t he

is set and



m ned anount, the average of the Iengths of the current -19- | abel and

t he preV|ous | abel i's determned, and the average is then saved as the new
IabgL,Iength The "l ength found” flag is then set and the TAG LEN routine
is exited. The tag length thus found is useful for determ ning the anount
of nmenory that nust be allocated to store the print data required to print

i nformation on the |label, to define the-1®9+mt of the | abel or to determ ne
whether the print data entered by the opera- tor i's-.conpatible with the

| abel s on the B Ioad d nto the Iab&@g q | ccordanc W t aFother
i nportant aspecf e RS OVSe vEPE) éFé@EFﬁa 'cPPPetP] are
provi ded. The p&erdgﬁeasln@emrsaaeﬂaastmmezaemouahnﬂylengmhnatWba rel ating

to the distanca;0eLyeeRoaase s ake 1ENTran5 o2l LAY VAR sRHLLRlSRoRYgETaL i On

relating to the nsi_on I ces along t |tu inal Caxi's of the
web. This infoifaf*dteds uTbe FﬁgcéﬁPﬂﬁ@tm&¥$mfpﬁﬂﬁnﬁ§rﬁﬁﬁfﬁi &€Fining the

| ongest and shaa&e&hlhahglihbhaho@@m % 4 ﬁkhﬂ&@dth%tdﬁhbﬂebbhﬁlnéﬁhﬁéater'a
For exanple, let us ass Ion est beI t hgt cagn rinted is

2.5 inches | on§® éﬁ&rﬁhgggtﬁﬁlpén &f ﬁﬁﬂ?taFBﬁﬁtFﬁéiPBngltu-
di nal axis of bhetheblabeu,2i0|ﬂeﬁ;nel&h&h@dnﬁa&ls& hteuddbeldt opdtbhat the

above Ot ancegetefal ik thelr! 18! LRNC AP RIRR BTy AR BHBER-ValueS.
3ssun1ng tﬁe g e

can be chosen. ) ove
i ndex mark is 025 isnsnmpamlbleu srtiachcé:hsetlgb@d@ @fn ﬂ:lhs wem épadedu a, that
is, if the webjgdegsthat 1hbaigl.at least 0.45 inch, as discussed above, a

Janlcondltlon i's ind cated. The maxi num.| abel Iength al so. sets one of
U .In accordance with another important aspect

of the invention, several jam detecting criteria are
provided. The jam detecting criteria utilize not
only information relating to the distance between
successive inaices 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 éonjunction 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-

W § 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 5am condition is indicated.
However, in the present embodiméqt, the jam criterion



the jamcriteria. Since the length of the longest |abel to be printed is

2.5 inches, then the distance between successive index marks-shoul d not
exceed 2.5 inches, and if it does, a jamcondition is indicated. However,. - .
in the present enbodinent, the jamcriterion -20- is set so that a jam wt *
indication is provided if the distance between the successive index marks
exceeds 1.25 tines the length of the lgpgest |abel to conpen- sate for
various tolerances. Thus, in the present exanple, a jamis indicated if
the web travels nore than 3.125 inches w thout detecting an index mark. As

previously s{atgée s8echaf aoashl TRa;E8EH0A 2k Fbsv@aeanﬂfnehgf a printing
cycle, and |n such an, i nstance di nension of an index mark in the

direction of {?%ﬁﬁ?enﬁﬁtﬁﬁeﬂsébet8"8€F§EPVFhé"F8ﬁ1HﬁFESqEFERFQSthan woul d
be the case 1f2®ntymésethesiehgbheobetheclongdex Oabkl wor €ompef~ For

XDl ! 1 dEe | EoUSLaPISAsCEBIULARERs | "Ephenoth Lol BEadbpEC 100 Of

travel of e dex - mar de uen ndex mark
continues te»amplescd jar ia inéeﬁaaﬁdthﬁttbgrwebpbnageis moweb advance of

more than, f@fagX80Phs. jh¥Rek! WEhQuESaéeeeua? @nS51hBER, markam i ndi cation
S prOV|ded Thus, the_|jam co n can ecte mnthgut haV|ng to

det'er ni ne whet her the HexPTeH QRS rﬁtP§e$0uﬁHemﬂﬁﬁ|ﬁ°Qe2 BeSmes the | ength
of the | ongas¢chobeat éﬁepbegiﬁnshy desaupzédringothelef eahar gnof the

b “the web 10T coRnthoRRREEy FhE ARBeRRaSEBEpFRuABACR: mRERp S ng advanced
by the dH\uxhnndm:eckthanoﬁattyyelnmanebprasedttenﬁedectnehe jame pl aten
[)?'aL.eL g4§m (Gldie %uiékf{reflﬂﬁﬁedofai&”béoiﬁéi BdsBY 1#°8ATyOtnd §tkLable

tance between 1ndex marks were used. For example, in

the 111ustrated embodxment, the length in the direc- |

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 example, 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

vhether 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 p:ovision-of a normally
engaged brake in thé'pagh of the web to prevent the L
web from moving except when it is'being advanced by
the drive motor. Mechanicslly, 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). Variqus'types of braking
mechanisms may be employed, but in the embodiment
illustrated schematicaily in FPIG. 4, the brake 118
consists of a toothed wheel 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 roﬁating except when the brake is released by



(not shown in FIG 1). Vari.ous, types of braking nechani sms may be enpl oyed,
but i-n the enbodi nent illustrated schematically in FIG 4, the brake 118
consists of a toothed wheel and paw arrangerment nounted on the shaft of
the platen roller. The paw is nornmally biased into engagenent with the
toothed wheel, and-serves to prevent theplaten roller 46 fromrotating
except when the brake is rel eased by }21- the brake actuator 119, which
may. be an el ectrically operabl e sol enoid. The energi zation of the actuator

L19 i's m cropreResseakeOaLEahtae: 116! Nuhienaibyabor st 101 bEL P £NfY 0f 2d
only when the web |8 bei ng adyanced I n order conserve electrical power.
The actuat or 19BeFaDPLEFPEEPREARY t he MOTOR/ BRAKE subroutine illustrated in

FIG 11. Referring to FIfhe1én3f@£éa€%65i8Ew%$§rfgg?ggoﬁggigo%a th?h

oper ati on of 1 n ra uat or . en, t he
NDTOR! BRAKE rﬁ,’rﬁ{?gé??g%%%%gg SRREERLLET. REEE nactiaterott? Reps
counters are i¢n¢¥912§@d9nlhewhmntbheonébcbanbeﬂngsadtanﬁedxﬁﬂmanﬁyfr it is
desired to adv ' | r Lpti u r{fOr: 1 abe
calibration pdﬁggéﬂéggéﬁﬁb?géégﬁﬁ%%.|§8&%ﬁéra %% éﬁgﬁgﬁﬁg %ifgﬁ%r 195 is
actuated. Aft&ORHEOLIRG DY Ehe MORPRIB esheeputine | Hllustrated sol enoi d

119 is energi zixl pOGr eikpase the ‘brake mechani sm 118. A del ay ofA%? he 10
T 11 second dei ay, the mtEsTREms 0 dad. L, cthe NOTRRARAGE Tontine A
the notor runssontkoks cgpe nopema tiomrof dotitinetbe moteesl 62 camdWheed unti |
the count reaqefied Nec GRS 91T Mesh P¥hd NG0Bk A RAKE routine
~ 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.
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
U 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 count determined by the motor step counters or
‘the next index mark is found, tﬁe motor is deenergized.
A 10 millisecond'delay is provided to permit the motor
to stop rotating. The brake solenoid 119.13 then
deenergized and the MOTOR/BRAKE subroutine is exited. -

o 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-



step counters, or in the case of calibration, until the next index mark is
found. When the count reaches the count detern1ned by ‘the notor step
counters or the next index mark is found, the motor is deenergizéd. A 10 . - - .
mllisecond delay is provided to permt the notor to stop rotating. The S
brake solenoid 119 is then deenergi zeg,and the MOTOR/ BRAKE subroutine is
exited. As stated above, one way to prOV|de registra- tion of the web
relative to the print head is to detect the |eading edge of an index mark

on { e web %tbddifbilr SLED LhBekoRaPRedEhs" BLEtHARHEDGE Shesteps past

the | eading edge to assure t he sensor Foned over the
i ndex narkaﬂeﬁﬁéPbbﬁﬁnﬁ¢%ﬁe%$etheﬁﬁﬁﬁ?eﬁrlﬁheséﬂﬁéﬁ@ede$BMBbe¢ the system

described ahgysvéd sisusesobpbinre 0t80§b§hQﬂbﬂ!néa{rhﬁlhgﬂénﬁ agagedy
vari ations |n t he ﬂggarent | engt sensed gé t he sensor.
|

The appar entPY R ¥°?ﬁe1?nﬁg§ ﬁﬁPﬂ'?gt EFHﬁEgBBE bhesind factors, in-
cl udi ng t he maxtkiasehsed)t by ot hé hsepsont edTher kppabentebengyhobf£t he print ed

mark, Clrcuiidy LgeqaReeR. 0% BESERSh! by LX8LatBasERog! fle PhYSI cal

si ze and densi can va as - a-functron o The anmount
of ink apm|QindxngrmhewmcUualngepgthtoﬁgthndprhateéfneek»vtbg of the ink

used. O Touidddeiey Se ERECS: PhEEACAR:RRUSE-¥BLLRY! PB3ckintgE BRAI LI On at

whi ch the ed he mark Ts_detected. The sensi= tivity of the_sensor

affects the FepTitinity of the REPROEecafbe BBM§bFa§eﬁ§F?|QP§y
det er m nes tda:@mylrﬁfoéha\/npnnbeakgaeundannvaty hsehdfahckiow 6€- quired

rom black Cheataint 9h 1% 85pT1eR"t8nERs “Boo ARELoRcBF inbaBrat fons in - -

sensor sen3|andutheexefle«éiy1tp o€ the imkomsédet o€ircuitry toler- W/
ances also can cause variations in the position at
which the edge of the mark is detected. The sensi-
tivity of the sensor affects the apparent 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 1ength of the index
marks sensed by the systemn. .

The manner in which variations in the ap-

parent length of the index marks affects the pbsition—
ing of the web is illustrated in FIG. 12. In FIG.
12(a) there is shown an index mark 37 of nominal ap-
parént length. When such a nominal 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, utilzzing the system 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).



in variations in the apparent |ength of the index nmarks sensed by the
syst.em, The manmer in which variations in the ap- parent length of the

i hdéx marks affects the position- ing of the web is illustrated in FIG 12.
In FIG 12(a) there is shown an index mark 37 of nom nal ap- parent | ength.
When such a noninal. Iength mark is detected by the detecting system
previously described, the |eading edge i $2¥st ected, and the web is advanced
a predetern ned nunber of steps beyond the | eading edge to assure that the

I th For
e her ot e . 8, AR, L8 s abbEhrBel e UL
or approxi mat ethe8@axkf 37hd swdpnigero thiae thek nomlinaldlengtbe as i ndi cated
by the di Stancgﬂggg%'ék@a 1 #he. 128, 'he! WpekBLAl th&hﬁeapparent

| ength of the mar as illustrated in
FIG 12(b), th@3¥ep<s8uPy é‘-?‘ F"ﬁéa&&’\?a%cgﬁyﬁ)?gt l"rk‘ d?SPShES RIBEY8Ad t he
| eadi ng edge othéhﬁaﬁurb737 Howewerr,, beeansec offf theeggeateer apppeeat

| ength of the 7, cthe dist X, woul.d t - d, to 80%of th
| engt h of the té 65 f%FomgrgngﬁVng%eF&gﬁggﬁéog;%gﬁégﬁgﬁét§9r§g%§use ©
t he appar ent Ipogdhtofsan ofidéhemdengdbnefaithe wmarked7sbbst &ot kal | y
symetrical ly EﬂgigekhﬁgF%@hﬁrgb'B% Q%nark g&lf ShQ%aﬁ%E'tSE QsBSQEhQn of

t he | eadi ng edge o tive %e he st oppi ng point of the
web relative téepgshceft an ﬁpﬁéxoWaF gﬁﬁﬁéﬁl#ﬂrWPrﬂﬁ§ssE géppgiall

g Sér eglz ?; ; at It ﬁg mmEQEié&iIB' fbolu®@' ghecm_@@iﬁrt?lﬁellghat benehl asrkl,! ;eater at |e|d in
past, the cent eFaF mﬁﬁsroae %ﬁﬁpk%%72hﬁhéﬁég§"ﬁogggg{8 Sépgﬁhﬁgavgq e
long mark shifts the stopping point of the web relative
to the center line of the index mark, thus cauéing'
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 approximately at
the center of the index mark 37.

An even more serious situation can be caused
by an index mark having an apparent length that is
shorter than the distance X. Such a situation is

“/ illustrated in FIG. 1l2(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 maik 37, but over a white
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
labeis 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



mark as illustrated in FIG 12(b), the web would be stopped with the sensor
positioned approxinately at the center of the i ndex mark 37.'An even nore
serious situation can be caused by an index mar k havi ng an appar ént | engt h
that is shorter than the distance X. Such a situation is illustrated in '“¥
FIG .12(c). As is illustrated.n FIG.Céﬁ (c)y, the apparent |length of the
mark 37 is less than the distance X Sequently, when the |eading edge of
the mark is sensed and the meb i s stepped by an anDunt equal to the

di stance X, the § gg S _no %“ﬁEiépver t he rrarkti t oyer a white area
of the web. THE fg 6T K& “ar A APPSR HHRL A SUEP BP t he system
as a nisregi sfaptive sistlem \A@bl%iifras:@stremm.l I113contlinnithet 0 f eed bl ank
| abel s unti | %Q%ewetnu%sit:e&eed i #id, hqsserﬁ&r tt)ﬂe 1 N a??xe g In

order to avoj r assaci at.ed W.t'h fee Wweb a

di stance bey ﬁﬂet“hg‘gé 3§n§§n etezrgingd hye Qﬁedalﬁ‘ﬁ fdabedy ik reS’r‘l“Qeiblaptlve
|2|4 syste(T bhe bgeltenr.ovmed 1eﬂmmper,atms)mdﬁ‘eﬁmhdarbya¢%ﬁisi systemis
illustrate

sten1 IIust ed _in,Fl the | engt h,
L, of an md*éﬁengfﬁd%?g &nfe é’@ ﬁdq‘eese(ﬂ 3’ maFk 39 rad\?gh the system
The | ength, ceuntingt hei rneldlble}‘ sﬁnatrqpnm IIMi:mg:rathhameltetg edges of

the mark 37 eeuRL-HA Eﬁeb@&W@@"ﬁ &S er pul ses
pr oduced betgﬁegs B gtrg tgecctlon of t e ea |ng an tral |ng ceggqrggt The

length, L, tRQd aéeéﬂﬁnﬁe& 9 sy vitded dgpathy do d’é?‘-l%@ecq?é“@é?ﬂaer of the
mark rel ativest @iviaeleds woee@eaelﬁméesurree%eﬁm Sfsttmecarx center, L/ 2,

22%[ 2? g?deﬂ t?a%iggnit at‘:e 1eadingI Sé gees.lr- tdoesue%qcetl'}eh% Wetanceyond the .
to center, L/2, may be added to a constant K if it is \_J
desired to advance the web beyond the center of the
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 {llus-
trated in FIG. 13, advancing 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 ‘predetermined 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 1ength of the index mark._ To provide
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. 14. When the
subroutine STOP CNT is called, the 1ength, L, of an
index mark is obtained. The length may be obtained
by feeding a label during a calibration cycle, or may



mark, and the sumof L/2 and K used to determ ne the nunber of pul ses that
t he meb i s advanced into the index mark after-the printing of a |abel. As
i$ i us- trated in FIG 13, advanC|ng the web a distance of L/2 into the

i ndex mark always | ocates the center line of the index. mark. The subsequent
advanci ng of a constant anount K beyond the center l'i ne then posi - tions

t he sensor a predéterm ned anmount into 2% nmark beyond the center |ine, and
t hus assures that the sensor s always positioned.at. the same position
rela- tive to the center line of the index mark regardl ess of the apparent

| engt h of thebendbkaimed. byTmepsaring &Hdi lengsh cewrpr;qvwxhemrmunt t hat

et od BrYAPEET1R6E1 b ey * A Unt OpPellPfoa Lilodfifest o |0 | Ne

illustrated S e equa fs advanced
0. 075 i nch patkethengtht & mpasupe tﬁéchnuémenarkabﬁhe1$o§¢@alas@quence of

oper ations utthéZEéswmésgefaan!e Eﬂeiéhﬁséﬂdﬁé Eﬁékléﬁ?%d pe stopped
relative to the sensor Vﬁ 8E§EE¥Ba sub outi ne ent Igd STOP CNT

illustrated i®SFR olgrev ﬁ@rn& eTipngihr i ks ¥ ed, the
| ength, L, cﬁmemshndéxbyacbun81ﬂ§tahéedumbiheofeﬁﬁébpﬂﬁg ﬁﬁk@btﬂtHEd by

feeding a | abg ratj o opt ai ned by
measuring the + 8@%9gfa58f%é€|§ ﬁgcégl%gtggﬁgggﬁeo?e5%$ﬁ1g I%Pthe
preferred enbbhe ad1n9eanéngrnilsngeaégeadoéaen indexamazkel is fed, and
the | ast neasured Iengtanég ta&d18ag Eg L.engEhend- 1ﬁ§eﬁjﬁ Pregyiously

by

described, th : ure countin e nunber of stepping
not or or tacﬁiﬁﬁ?ﬁg Bﬁ@se@ %?Bﬂﬂ% Rah ?ﬂeiﬁ Fﬂ@edgﬁeﬁ ?i vhebhex HRr | eadi ng

and_trailing weigeshel 1eng thiek, misklesBCthahe4bespéps. L Tois téerr@giex mark
s ponds to approximately 0.15 inch 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 iongest 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. 1If 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 incﬁ past the center

line of the mark.



deteaﬁimed a deternination is made as to vhether ér:not the-leength, L, is
1ess tHan 40 steps. This corres- ponds tO’appPOXIUHPely 0.:15 i nch and

approxi mates the shortest length index mark‘tHat i‘$* expected! Thus, if thehd

length L is less than 40 steps, it is set to a value of 40 steps mhlch '

corresponds to.the mninumlength index. If the length is not |ess than 40
steps, a second deternmination is madé€"as to whether it is greater than 100
steps.- One hundred steps corresponds to approximately 0.375 inch which is
‘the I ength of -the Iongest expected index park. Thus, if it is longer than

100 steps, L is set 88 k¢ &vank thatd cl®atess then| BAgeshusxpect ed mark.
After the iﬁa%atehgtiaesﬁui&eem&masoxbmmrmaﬁuredhandffsétneeessary set

to a value_ b tmee 0.,anq 100, a gdeter R ether Lis
gr eat er tﬁﬁﬁg qB ‘eﬁTuéP1 €% b%#?@gaﬁﬁag ?888 ar k having a
l'ength of @ef# KﬁchsomaﬂqnaﬁaakHQlezhbnnonﬁﬁalt0a99§16#00 2Bej nch. If the
value of Lgj ﬁsQEe%%§g3¥¥¥§ﬁH%¥“bﬁﬁ4ﬁOi éh EPYR EBQ'EQBEQ?n hat the |ength

of the nar I's at as a nmark having nom nal. Fength, then the
of fset is edgsupété&qmwaﬁﬁqﬁg;4#&#%#f%b§teabalwﬁb wiilppgs Reas is al so

i 11ustrat edqivinte@ bl3-an anidint | tnstrai eyl peBediBRANtheKskhisR! tO 20,
whi ch correspon(élt 0 ap roxlnate 0 )75, i nch, . thus 205|t|0n|ng t he sensor

0.075 i nchbg¥en 1ing, £ themark.  Fhe QEfFEtayent that L is
| ess than €Bust hua:emdmsﬁlm ﬁxainomsea tbadenegmine mhek ambadtof fset is

made equal nus I d, eghodi de. equal
to 12 in thSF tt epc?sfﬁ%:n ‘{L%iefg%%s%‘?@%%%%gxfﬁa g'heoﬂiggg ?r‘fgﬁ% om t he
trailing etihe pkintdngdf tthewstexte labelihe web mﬁll_not be. .
Obviously, many modifications and variations
of the present invention are possxble in light of the

above teachings.

Reference is directed to our Cdpending divisional
British application 2255050 which claims other features of the

methods and apparatus described herein.

3



advanced by an anmpunt that will position the sensor beyond the trajling |
edge of the nark. The offset thus determined is:ithen used 't o de:tEerp.’! ne the
aroypt that the sensor will be advariced into the nark duri.ng the printing

of the next label. Qbviously, many nodification$ ‘ahd varidtions of the

present invention are possible in light of the above teachings. Reference
Is directed to our copendi ng divisional _Brbt ish application 2255050 v_\/m ch
clainms other features of the methods and apparatus descri be

-27- CLAIMS 1. A printer for printing on a web ofU’mﬂ s, said
web having a plurality of detectabl e indgggmgdi sposed s I m, E# _
thereof said printer including a print head, means for advancing i"Aymeb
past said print head and neans for controlling the registration of said"

record nmenbers, relative to said print head, said registrati gn cont ro:cl i ng
means conpri sifpg: ne d L t he indices on sgid . nmeans for
initiati E thelt eed: ram’pgi’élt“%seé’i g*ﬁ%%}%&éﬂ Pe ¥R P, geeard '&"aﬁggf#msf?%ﬁeﬁg |
means and to skivinged dduraijteohsletestapievindices dispusiedt alangothesilgmpth, sai d
regi stration sg bf BSpAetes iR [AY r d re [ on

Si gna'l only if lg'ﬂ%i ncrj%f% ips o_lefg'ecft gg& gngtﬁﬁgn?et%élhngneggét ‘.’é" gifla‘lﬁiﬁ"f:?Il
initiated and R uer &EEE Fafl RrintHieagesnd aeane AT f eaptzobiiadethsr ni ned
anount, said resjistrationnofsisgidirepo£y mdhbdrsCAsIatDed 19 SBIPPHILY Bedp the

sensing of a s eguent Lndex faqr ymnating the feeding of the web after
t he subsequent%?dgg&%é%% nc%r&fg£g‘"§nﬂeaf'ﬁegmlﬁh’ég‘been advanced a

pr edet er mi ned anount meatsrforhéetechiny tbeatindhdes ohasaideweb;sensed. 2. | A
b_when used in a pryahe soRCERA YL ' ; gonpri.sing a
Mi ty of printabl ga?ecgrd nécn%ersgtgtllésjgggglﬁap%%lﬁﬁee ‘ength thereof and

~a plurality of detect™Bh% LefRensdye i §atddnitiating means and to said
detecting means for providing a registration signal, said

registration signal means being operative to provide said
registration signal only if an index is detected when the feeding of
the web is initiated and not detected after the web_hés been fed a
predetermined amount, said registration signal providing means being
responsive to the sensing of a subsequent index for terminating the
feeding of the web after the subsequent index has been sensed and
the web has been advanced a predetermined amount after the
subsequent index has been sensed.

2. A web when used in a printer according to Claim 1, the web
comprising a plurality of printable record members disposed along
the length thereof and a plurality of detectable indices disposed
along the length thereof in a predetermined spatial relationship
with respect to said record members, the distance between successive
indices being representative of the length of the record members,
said web being advanceable by the advancing means within the printer
and said indices being detectable by the detecting means of the
printer, said indices having a predetermined dimension along the
longitudinal axis of the web, said predetermined dimension being
greater than the resolution of the detecting means so that it may
£fill the entire field of view of the detector and greater than a
minimum increment of advance of the advancing means to provide a
measureable dimension for registration of the web with respect to



al ong thew predeterm ned spatial relationship with
‘respect to said record menbers, the distance b-etvveen- duccessive indices

bei ng repr ﬂmm'"}mnm " Iength of the:record menbers, sard web bei ng: bt
advanceabl ﬂ ng means within the printer and said i ndi ces

bei ng det ect “abf e by % hé detecting means of the printer, said indices having
a predeternined di nension al ong the"148ngi t udi nal axis of the web, said
predet erm ned di nensi on bei ng greater than the resol utlon of the detecting.
nmeans so hhat i t may fi Jr&tge entire field of iﬁ \}A‘He detector and
great er tREPETEER HheEe freffies Sflcead’\faﬁ%s@ngf q 835121 mF neans to

provi de alellremtrleaduide tie merees bnidnobetwegn sonenpresence artk abedncel bh anespect to
oD -t BBk gHoRiaed REEAl ki 8 AnEsEt ol upBR S Enf¥s 8360 dengex | S

det ect abl'e an ransition ese e of an i ndex

provi des BrégtiRg syekh ARd d?hﬁﬁﬂfbl#hep’cﬁﬁgfihe"ﬁ fhe i indiees ds dinensienedg cycl e,

and wher gygn! fifatl Qﬁﬂtﬂi‘egénéehefldlﬁliﬁ&éx i§ &Et@eeasmasoﬁltﬁa ix{maém presence -
of an index is detectable gtggnﬁ he |n|t|atJon of gggrlnt cycle and the
a

absence & &nPTimkcsycle amd Sence (of 2R ARAGE K15, deteriaRle AFLRE ddea

pr edet er meﬁasn Wwele radvancéd anpredetermineat sunbbr a6/ anf fnums increments Web
accordi ng g %1 Ao 2, wherein the nmeasureabl e di nension provides an
|nd|cat|or‘\" ? Jamcond|t|on 4. A web according to Claim2 or 3,
wherein the web is dinensioned such that the presence of an index is

det ect ed qt the#A f}Pb YecBr dgnh, Cdifallﬁ @nqhé{éﬁ V\?[&t imea E.ggd until the

detected | ndex t he vi ew of ector. A web

accor di nglifmgngion E?F%{ldsso?n 4?4’«6??5#8%9%& igm ganpdiddoRave first and second
edges defining said predeterm ned di rrenS| on -said first and second edges —
being parallel to each ot endi i nal axis of the

web. 6. 5 A r@ef’ﬁ%c?‘cFSF&]i@gn ? Stipth toﬁe 'ré" Pg?ﬁhttﬁf)gf'e&’ ?%t ive to a print
head of aiinehsmnedes:mhjthanﬂthespmend:e ofedn iindessisedetduted gt &heri nt er, :
sai d web dygviAg, 3rRhi!egkld Yand! eilPLeE! AP LBvAlMh G Y ERPUBTAAE O

conpri sing
index fills the field of view of the detector.

5. A web according to Claim 2, 3 or 4, wherein said indices
have first aﬁd second edges defining said predetermined dimension,
said first and second edges being parallel to each other
perpendicular to the 10ng1tudina1 axis of the web.

6. - A method for controlling the registration relative to a
print head of a web of record members as the'web is passed through a .g;}
printer, said web having a plurality of detectable indices dlsposed
thereon; comprising _

detecting the presence or absence of,one of said indices;

advancing the web a predetermined amount if the presence of
one of said indices is detected;

detecting the presence or absence of one of said indices
subsequent to said advancement,

providing a signal indicating reg1strat10n between the print
head and the web if the absence of an index is detected subsequent
to the advancement;



detectlng the presence or absence of, Qge of safﬁ”TﬁHTEé§“advaﬂefﬂg the web
a’predeterm ned anount if 't he' presence” of one OH det ect ed;
dég@ctl ng the presence or absence of one of sai mm’m mm mtent to said
advancenent; providing a signal indicating regist'ati on he print
head and the web if the absence of an index is detected subsequent to the
advancenent ; - 29- conriniiing ribe tddvanchment eofe the ofebt et Meanather | indent fwer
i ndex is deteghggmeanqmﬁpntan|ng t he advancenent of the web for a
predet.erm ned anount follomnn the detection of the other index, said
pr edet er mi ned armount SO F}B”FgeggetWHn‘E%“&Qﬁeﬁg?dﬁbo@‘t Hel’?qmﬁr%néﬁg t he
Slvlh rection OI;I amometl £0fldwifig eR. detection ofhmtﬁmlxh&@i ledidn Caimbé, f
erein said i av. redet er al on irection o
travel of theP 3% 55’81%?%@?'%’:%@ gP ﬁg° geﬂ@b‘? X3dvanced
if the presenadong tbeedigkctiindof rixi'iauek afsthbtwebt ed is approxi mately equal

to 20% of the |l ength of an index. 8. The nmethod recited in Cdaim?7,
wherein the advancenent of the web is continued after the detection of

anot her index7ey an Bk umethetgreidednin|Cladn fol wheredposaid indicesrhpve af an

i Bdex 9. f r&ft@cemxmad ééx?ét'ht srtmgn;cﬁ ?hgétguiowrugf ?ir&trélhﬁﬁ PEHRS REY And'
~absence of one, of ,said indices et ected by etector .having a
resol ution of wﬁﬁﬁi&x tpéﬁée ‘Eﬂd ERInto RRR t‘i’egfl ﬁg" X1%|tgggpqeﬁgnce

direction of bfoomd obfsdideindilces ik detectddnis lappraximatblynequy] &o\308 of

record nenber ead while controlling the registration of
the record ne§ éﬁéﬁgaFé? j@he he print head, said web having a plurality

of di ces di sposed thereon sai d indices being detectable by a detector in

th prl nter wgth eachpd meexodt%gbmciaimsyﬁabl RhéRAd! thd aawegaléﬂteeti on of

travel of the meQﬁ& ? I's greater tha resol ution o tector and

greater than the F?’R!’reéné#ﬁe thea@%ﬂ%fé"Bf of ﬁgother index by an

amount approximately equal to 80% of the length of an index.

g. The method recited in Claim 6, wherein the presence or
absence of one of said indices is detected by a detector having a
resolution of approximately 40% of the length of the index along the
direction of travel of the web. '

10. A method of advancing a web of record members through a
print head while controlling the registration of the record members
relative to the print head, said web having a plurality of indices
W/ disposed thereon, said indices being detectable by a detector in the

printer with each index having a measurable length in the direction
of travel of the web that is greater than the resolution of the
detector and greater than the minimum increment of advance of the
printer, the method comprising: |

providing a print initiation signal;

detecting the presence or absence of an index in response to
the print initiation signal; _

‘ advancing the web a predetermined initial amount less than
the length of one of said indices'only upon the detection of the
presence of an index and again detecting the presence or absence of
an index upon the completion of the initial amount of advance -
continuing the advancement of the web while printing only upon the



printer, the nethod conprising: providing a print initiation signal;

detecting the presence or absence of an index in nesponse tg+the print
dnitiati on ﬂ!ﬂlﬁﬂl Immuﬂ'ug the web a pregleternined: itni tial ,amount | ess- ~
than the | i-d i ndi ces-3gRl. Y. upon t'he' det ecti:on of the '
presence of an ‘i ntlex" and dgain detecting the presence or absence of an

i ndex upon the conpletion of the initial amount of advance continuing the

advancenenige@éctiiltn &\Ebch\é’ﬂbﬂ:@naéléﬁ Iaﬁglmkyum@né fte:mpmi%ﬁ oflghecti on of
n of the initial_ apount of

t he absenc po

advance un P?L’t'ﬂe aﬁ?‘é‘g‘eﬁg ‘g' d’f“%g? tﬁ’ﬁd@’f@ﬁ"’é“’%u%éﬁ%@?ﬁ’l yOdfH 48t ed: and
advanci ng &hbsmmhmalpnnﬁetamh1anﬁ final amount |ess than the length of an

i ndex subsequent e e

The net hod accor d%ﬁ&y]ﬁn%% qg[grg ﬁ@ée&%%h%dﬁ%%n&%dg@é&% 1%%9%%\ anount
i s appr oxi kengtly of0ss dﬂldﬁﬁesqbéﬁgtﬁﬂtotom sibseguent detectdion1of the The

met hod accQifbPGindaexC ai m 11, wherein said final amount i's approxi.nately
80% of the length of one of said indices. 13. The net hod according to
Claim21l or 12, further including providing an indication of an invalid

condi t :c on iff,the EHEMOG;awﬁrﬂiﬁbeXol@aﬂﬁtloiehﬁciﬁ(i Mi&bﬂed’eﬁé&ﬁ%ﬂﬁdﬁr m Eeg
tlrreatert QVvI SI.0 of the | | na e net ho
accordi ng i g}%r ﬁf“.?'ént gﬁr??Pé:Pxf' eE&i%d& #g'i% d o# ﬁ&%&? i¥idof an

inval id corisdicesr i f the presence of another i ndex is not detected within a
predeternined tine period after the provision of the print initiation

si gnal . rinter for printing on a web of record nenbers,

subst ant i alhzy as H' £ dfetibed Recogding itpctlaimt hi - wheraincsaid fipal é@@'@!‘ﬁpanyl ng
drawi ngs. k& approxfmd€y\HEH ofSEkk i18ngtDOENGRY of SEIY! aAdicRkLY as

her ei nbef ore descrlbed wi-th reference to the acconpanylng dr awi ngs.

13. The method according to Claim 11 or 12, further including
providing an indication of an invalid condition if the absence of an
index is not detected within a predetermined time after the.
provision of the print initiation signal.

14, The method according to Claim 13, further including
providing an indication of an invalid condition if the presence of
another index is not detected within a predetermined time period
after the provision of the print initiation signal}

15. A pfinter for printing on a web of record members, ' \J
substantially as herelnbefore described w1th reference to the
accompanying drawings.

16. A web when used in a prlnter, substant1a11y as herelnbefore
described with reference to the accompanying drawings.

17. 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, substantially as hereinbefore described with reference to -
the accompanying drawings.



-17. A method for controlling the registration yelqtive to,a print head

of a-web.of rec “ﬂl’ﬂ“‘ﬂj uu “ web is passed thr otigh &. bri.fter, .
. substantially’ a crl bediwi.th ‘ref ekonte to.f he»acconpanyi ng
" dkdwi ngs. -31-" 1€ A het hod of advancng a web of record nenbers
t hrough a print head whil e controlling the registration of the record

menbers rel ag.ve tQ héghoar bfltadbmg aURs aPtderbld mabEey ehphirhos epdggcr i bed
W th refer er}lc v?nitlréecgn (1::8 gy 'theq reg?.w:raglon of the record members - |
relative to the print head, substantially as hereinbefore described
with reference to the accompanying drawings.




