HANDfﬁﬁﬁb LABELI NG, MACHI NE Thi s invention rel ates generallg‘}gsﬁg%ﬁc%ééd

| abel i iy machi nes and nore particularly to such utilizing circuitry -
accurately to determ ne the position of the printing web, and to control /
the 5 " operation of a thernographic printing head, in response to
fgosition signals to thereby accurately position the inprints on the welf
Hand-hel d | abel ers utilizing thernographic printing devices are known. |
Exanmpl es of such hand- 10 HEAND+BEED cLABEL ING | MAGHINE ed i n our United

States Patents Nos. 4,264,396 and 4, 407,692, and United States patent
application Serial No. 485,012 filed April 14, 1983 (see British Patent

pppHicali on No. 2 155 #0epuhveabainHetits bonk 9By 18 hanas W11

-t he devices di-sclosed In_t ove- des eren provi de a way
to neke inprinthkeld labebingseachines ang mopeyparsicuparly &b ismohove-

ment in Certfﬂfhﬁfii%$ﬁ§-circﬁf%rﬁxéeehfgtﬁ?gﬂtgrh@ié?ﬂiﬁktQh@ therm

printing device, particular W th ensity printing device such

ly 2
as one of the %%¥°?I?ﬁs?gﬁigﬁiPﬁiPﬁeW&P@réﬁénFPoﬁ@BtQPQ.th&tent No.
4,407, 692 ;and Bspérstidinteptarehernographhe. p2ihed8ngOfealil, ih necessary

orinting b5  aARRes oo POTRELPR S3mARS £ FhPERbY: SCRBTHES Lro:
exanpl e, in su@psiticncohet eprihtssonothenwebs! y fed, and the appropriate
PRLMLNO el et s st ubeeshel sl FeheRt kG BhSEISS, Hhftablabople port i on o
printing head. priftinglidévicesyapé khown. 2 Bxahpesi off suchehan@vpounded
by~the faqly thafe £clL 1 LPE BELNE1DEESTRA' $n"aSr uhRgLN s20Y 2 W dth
Patents Nos. 4,264,396 and 4,407,692, and United States
patent application Serial No. 485,012 filed April 14,
1983 (see British Patent Application No. 2,138,190
published October 17, 1984).
‘ 15 | While the devices disclosed in the above-
\ described references do providé a way to make imprints

- on a thermosensitive web, they are capable of improve-

ment in certain respects. For example, when .
printing with a thermal printing device, particularly“
20 with a high density printing device such as one of the
.devices illnstrated in the aforementioned U.S. Patent
-No. 4,407,692 and British Patent Applicafion No.
2,138,190, it is necessary acdéurately to control the
timing of the energization of the various brinting
25 elements as a function of the position of the web.
For example, in such a system, the web is cpntinuously
fed, and the appropriate printing elements must be
energized at the precise”time that the'portion:of the
~web on which the imprinting is des;red'iSIPOSitioned
30 -adjacent the printing head.  The difficulty of the



of only a few mls. As a result, the position of the web or the timing of
t'he elérygi zation'of the 5 printing el enments, nust be precisely

control led to avoid printing gaps and changes in print density, as well as
hanges in character shape, particularly when the speed of the web varies
passes the printing head, as for exanple, in the case of a 10

¢r having a hand advanced web. ¥h2 +nvention is defined-in the
apdded claims to which eference shoul d now be made. In a preferred
enbodi/ment of the invention, 15. * there is provided a hand-held | abeler

ing am ?ﬁf&@sﬁé’rf@fﬁﬁdrceafn&hnaéat B?‘l that fﬁgﬂs%ﬁa@% i tion\gl

the web and co [ geratlon of rin in accordance with

the position ofek HhewRrintingcel Fﬁeﬁ§§uhéstﬁa@eﬁﬁﬁhlﬁﬁﬁlﬁt? dth  are
accurately posidgf Uity @ fé&@ mbs.and onsaayrbahgts tHe bb%mttif&: 6.
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sensed b}iot he %.Qﬂfé!eﬁrlih#ﬁ%‘ 4 Oh2hQ@VhdGanesdt wek.i ndi cative _ o/
The invention is defined in the - ) o
.appended claims to ‘which- reference- should now be
made. .
In a preferred embodiment of the invention,
15 there is provided a hand-held labeler utilizing _
a microprocessor-based control system that senses i,)
the position of the web and controls the operation
of the printing head in accordance with the position
of the wéb in order to assure that any imprints
20 are accurately positioned on the web, and on any
labels cut from the web. The system employs
a precise timing disc that is coupled to the
label advancing mechanism. The timing disc co-
operates with a sensor, such as, for example, an
25 optical sensor that senses the position of indices
on the timing disc, and provides a signal
représéntétivp of web position. The timing disc
includes at least one and-prefetably more home _
position indices that defines the boundary between
30 £wo sﬁccessive_labels, one or more position determin-
ing indices and a warni;g index disposed adjacent
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head. Because of the precise positioning information provided by the tj

{

signals to the systemfor controlling the operation of the printing

di sc, manuf act ur-

there is” preferably provided an adjusting mechani smfor adjusting thg
angul ar position of the timng disc relative to the feed mechani-sm

is acconplished by pernmitting the disc-t® e positioned on the shaft
driving the disc at a plurality of 15 di screte angul ar positions

i ng tol erances becone significant - Consequent |y,

associated wth one of the home position indices. Such position

caqrae acconpl i shed by providing a plurality of unequally spaced key slots
e like in the disc, 2§H%{OVIdlng a S|n | e key or Eglne on 20
shaft for engagi n§ °or¥é‘eo keundaxy defining indexn @hgul ar position

of each keydsIOt ghﬂ@ﬁﬁs/ﬂhéfsygﬁﬁmfﬁﬂéﬁl&ﬁ?ﬁlhbéﬁ E@&ﬂ&éb eﬂshgnF
position index an 05|t|an|ng i ngj.ces adj ust ment ¢ e readily
achi eved by posit PERIRGCHENT ﬁ%‘ pim%%?%t%f%éﬁ%?%?%w ethehe key
spline to providesEhsodeanduﬁsﬁ&sﬂﬁ prsvinde powitsion tindicateveli sc.
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ref erence to
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i ng

or
The

a hand-hel d | abel &f &h@ﬂpﬂintmngrhqmiordance with the principles of the

logic circuitry controlllng t e er no |c ntin

5 (‘Ehez m@i&gﬁgl agr am of

t he

p
to the invention; ipfermation, Hﬂ%dﬁ‘%&’bft@ tthigning rdbee ¢ manufactur-

ing tolerances become significant Consequently,
there is preferably prov1ded an adjustlng mechanism
for adjusting the angular position of the timing
disc relative to the feed mechanism. This is

~accomplished by permitting the disc to be positioned

present |nvent|on
-
10
o 15
N
20
N/
25

on the shaft driving the disc at a plurality of
discrete angular positions, each associated with
one of the home position indices. Such
positioning can be accomplished by providing a
plurality of unéqually spaced key slots or the like
in the disc, by providing a single key or spline on
the shaft for engaging one of the key slots. 'By
making the angular position of each key slot
slightly different relative to its associated home
position index and positioning indices, an
adjustment can be readily achieved by positioning
the appropriate key slot over the key or spline
to provide the desired offset between the shaft
and the disc. | "

The invention will now be desofibed in
more detail, by way of oxample, with reference to

each

t he
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ratus accordi ng



'print. head usable with the printing apparatus accord- 10 ing to the

present inventi

on;

FIG 4 is a block diagramillustrating one enbodi ment of

t he prlnt head dr|V|ng circuitry, FIG 5 is a block diagram of -an

jal

srqat i ve enbodi ment of the print head driving circuitry; 15

is a block diagramillustrating the position sensing and printer
circuitry accord- ing to the |n¥ention;'FIG. 7 is a detailed
ation of the timng disc illustr

ted in FIG 6; 20 : FI G

8 bl ock di agram of the notor speed control portion of the control

cir ry of the inven- tion; - FIG 9 is atimng diagramillustrating the \,/
operation of the notor speed control circuit according 25 to the

invention; FIG 10 is a logical flow diagramillustrat- ing the operation

of the contr F
illustrate ci

circui,t accordlaﬁ t.o the invention; and = FIGS. 11 and 12

uPERAY IS 1t

?&)the dat a stored in the | abeler in the

event of a discharged battery and when the battery is renoved. DETAI LED

DESCRI PTI ON OF THE PREFE%E[&E{\@ gg&?g‘:tive view of efheix{d e 8w to the
n

drawi ng, with particular atte

thére I's s

theranraphl&ahﬁéﬁcpm9n§$kﬂcﬁeﬂtiolﬁeqohdnucneHdthawﬂﬁﬂpninﬂikﬂ¢§ to the

i nventi on, gggeQﬁbhbfgggﬂguqﬁ$ggyibﬂe refer- ence nuneral 10. The | abeler
10 incl udes a housi ng 1 hat supports.a raqll 14 of adhesive backed

| abel s 18 that are sup@&Qfooﬁsaabﬁlﬁ ﬁg hdgckgdiagrap@f 1% is di sposed
on the housi pegi?d m&ma rEoﬁwbmﬁhg the eherndgtiaprild Yproixetbnge key

switches 22 for

apparatus ack

en-

3? t he k%ggkﬁon,' dlsplay 24, whi ch
FIG. 3 is a plan view of a thermographic

print head usable with the printing apparatus accord-
10 ing to the present invention;

FIG. 4 is a block diagram illustrating one

embodiment of the print head driving circuitry;

FIG. 5 is a block diagram bf an alternative

embodrment of the print head driving circuitry;

15 FIG. 6 is a block diagram illustrating the
positxon sensing and prxnter control circuitry accord-
ing to the invention- '
| FIG. 7 is a detailed illustration of the
timing disc illustrated in FIG. 6;

20 FIG. 8 is a block diagram of the motor speed

control portion of the control circuitry of the inven-
tion; )

' FIG. 9 is a timxng diagram illustrating the

operation of the motor speed control circuit according
25 to the invention;

" PIG. 10 is a logical flow diagram illustrat-

1ng'the operation of the control circuit according to
the invention; and



.15 . mdf be a liquid crystal or light emtting diode di s- play, is also
dlsposed on the housing to permt the entered data and

m ¢ropr ocessor --generated pronpting instructions to be viewed by the
‘operator. A battery pack, which may be cggLained in a renovabl e batter
ipack-handl e unit 25 containing a battery 26 having an internal resista
27, provides electrical power for the [abeler 10. A trigger 28 |s prov,

Jtoinitiate the |abel pri ni-mg.omrahaomz niuac!:aleel cipRuiitty Fdd er :
used to apply pressure en the Iabel

16 i s being applPERtect iﬂgaﬂ‘?cgétg:‘ gﬁQFEﬁaﬂlﬁl 559 Fiﬁél i?t RS &vVeR

she#n) is cont alaedavmwcnatbeahbaetaeylanaoweaatneebhlaeelngal§ :ehfmierd)m
t he backing strip 18 }‘ . ural d f\e Qf . O |o; 0l | e ‘ ( el .1 Q _gui‘de

t he separated 30 e = He—terrerraereetrg Deneat h
the | abel d&plying Fol | er Béfennﬂngonguude the Baahing,sWdth panﬁﬁculit of

the houstng benegt fehiifohOkb #ia, 1 LARBELCES! Bhivh a! eherhefiabhaiersal il e

and i s capabl e pr|n rrcs, udlng
-6- the Univer saniawmceane-(:mouedt henéuhepéaiamaem emzisﬂmq EAN) .

The type of fof gy ¢#0elifknel BHNYEREES10Y Bab1ERLRed by €8 esiglect ed

by enter- ing the appropriate |n|n8 via the
keyboard 20. THRNGRtRUNSral bprntﬂﬁe iabeleriPeinglnges ﬂr&mﬂﬁ R&:f i ni ng

data and ofger Imoehaeraéuﬁﬁoa’eeua i:bnpnadust adneBioe baeked dabedd or,
e

etc. is also ent oar di tion unber of
| abel s to be pl’lﬁé g"ﬂty‘ﬁ% §“P Eﬁeg 160 a §gg"§ of -t ?npu?‘/gg’t
. camnector 32, g0 bispddspusd@donntheehbasingglRoandr contddns 2o mfum-ered

“into the Iabel eriPy SF £88£0Eahatly" SBeraliil Rey Bwitches 22 for en-
tering data into the labeler. A display 24, which
15 may be a liquid crystal or light emitting diode dis-
play, is also disposed on the housing to permit the
_ entered data and mxcroprocessor-generated prompting
v _'_ instructions to be viewed by the operator. A battery
peck,'which may be contained in a removable battery
20 pack-handle unit 25 containing a battery 26 having an
' internel resistance 27, provides electrical power for
the labeler 10. A trigger 28 is provided to initiate
the labei printing operation, and a label applying
o/ roller 30 is used to apply pressure to the adhesive
25 backed label 16 when the label 16 is being applied to
an artic1e o£_me;¢handise.' A label stripper (not |
,showh) is contained within the housing 12 to separate
the labels 16 from the backing strip 18. A plurality
of guide rollers are provided to guide the separated
30 labels 16 to the forward portion of the housing beneath
the label applying tolle: 30, and to guide the backing
'__sttip‘to the rear ofﬁthe housing beneath the roll 14.
The labeler illustrated is quite versatile
and is capable of printing alphanumerics,
as well as bar codes including




renDter 1 ocated conputer, and to permt the battery 26 to be charged. 15
Referring to FIG 2, the keyboard 20 is coupled to a peripheral interface
adapter (PIA) 40 whi ch provi des an interface between various i‘nput and

RuUt devices and a m croprocessor 42.° Also coupled to the peripherél
face adapter 40 are a trigger 20 -gswitch 44 that is controlled by.
rigger 28, and a control circuit 46 that operates a notor 48 that

/fes a web advanci ng wheel 49. A detector 50 senses a mark or index on
TH- mebtadragwhe;uniuérsﬁa Rroguet Cedeb(yPCh andebhraB8roPeARg disc 51.
e contro 4 n c fr m cr o- ’
processor 42 irfcf cgh{ %‘Ebﬁﬁe %%gfatfgngogﬁéﬁebe b¥ ggnc?ﬁgtt%%tror 48, J
whi.ch may preﬁ@ﬁhﬁ@ﬂﬁﬁi%F[?t:b%bt%? e'Aﬁsaﬁﬁngiy 3F&Pﬁ|§% by gnter- .

connected to tf F&}fﬁ tﬂé@éfesemadaahar féﬁtsaaeflmiugeaalta‘ or 30
I ndicating to

e qper praopl e ntlal bl t
exanpl e, & he d{fcﬁtﬂ a!f%k"?ﬁ%&gn%@ bengeaLgB ? EaPéiR Sgsc ?FSQ:I zr ot
}‘Zlé{tg batterkx@nﬂg@l tp(riééépt bgddcttheﬁihbngl abeheanasomezofmma s, a
r may Ssi e- use 0 | ndicat t 5 toth
devi ce has beé‘?rg)‘?’éé%'é #lﬂetﬂ’éogucg éuﬁét gg %9§ gizeﬁgtcg} qtf:g gl aran 52,
can be used113ﬁnzndskarsoauuteted|nﬂacaheohegaohtﬂlﬁﬂ-ondnoﬁddisﬂagp
swi tches 22 0@&%&@@9%@}9&&@'@@ Spiinfla ip3PhRY shitdracounl ed 1o

the m cropro- sor via-a river 5 The d|s lay 24 is
used t o1l spl Alsti a Baky inputleatpn ocPﬁEeﬁ‘FeFoﬁrzo maYs B¢ PFO<el | as

other nmessages, fid) of Eh€*REBSE En pES”BEtﬂﬁltaldtdl 2o oot leexme&nges . v
generated by the m croprocessor. '

vided for storkmiP pehoalabeles: by §Bcﬁx§§rf‘%é BPH&%&?]RCMC!‘ CERE S

remotely—located computer, and to permit the battery
26 to be charged. T

15 Referring to FIG. 2, the keyboard 20 is

' coupled to a peripheral interface adapter (PIA) 40
which provides an intetface between various input and ‘
output devices and a microprocessor 42. Also coupled \uj

" to the peripheral interface adapter 40 are a trigger

20 switch 44 that is controlled by the trigger 28, and a
controi-dircuit'46 that operates a motor 48 that drives
a web advancing wheel 49. A detector 50 senses a

"mark or index on the web advancing wheel 49, or pre-

ferably on a separate timing disc 51. The control

25 circuit 46 responds to data received from the micro-
processor 42 and controls the operation,of the web
advancing motor 48, which may preferably be a D.C.
motor. An audible ‘alarm 52 is also connected to the
peripheral interface adapter 40, and is useful for

30 indicating to the operator that a problem or potential
problem exits. For example, the eudible'alarm 52 may -
be used to indicate a discharged or faulty battery, a
faulty print head, that the labeler is out of labels,
a jam, or may simply be used to indicate that data

'35 entered into the device has been received. 1In the




defining operation of the device. The read-only nenory 56 may either be
permanently installed in the |abeler 10, or may be renovably installed in a
socket or  the like to permit the font and/or format to be changed 15 %
changing the penory 56. I n addition, a‘random access nenory (RAM 58,
usabl e for storing short termdata, such=8s data entered via the keyboa
20, is provided, as is a non-volatile random access nenory (NVRAM 60,
suitable for storing data such as format 20 data. The input/out put
connect or 32 prbatties eagmunthecavdihdepal@ssn S5i2he CRByDE UBRR HO ext er nal

computer. PrintphpgyideaghogRlishedifnidakiont eaRdd tanec By ot tHeatl .
contains a .prin} head 26 and_print geag dbbver 9% 3ou ed to the peripheral
Y ,8wilghes QRat8S- K6YRPGELa eV 35 SPEESEE S 0upl ed to

i nterface adapt _
the peri- pheral interfacgheddpspladO 29ciseeouipd elditiocthey alilcrgpra- t he

Vol age, arb! | echgabhealt wEh WAL BIATTRRARE A0 " RO A 1T o
the micro- 30 usedotesdisplay dditasbeting tinpattied into henmilcraprics-
Gne. axanpl o of FRERSF; fs' ReLY"RE 0LARE pgsddued bulth, edt dERIC [00°
in FIG 3. |n tReowBtingj ppdsfiagagssisomessages: gengriatedhdyd thesenbly 64
contains the prufbr8gpdcessye!, 68 2RdalbA1R memo?§adRAM)disEGEL P> a thin
filmsubstrate. The_print heag has a single line of print elenents di sposed
transversk0to tﬁgaﬂﬁrEEFiSﬁ°5gnﬁrﬁ€§WaHP%Fh9aﬁ€b o ﬁfiﬁiﬁuﬂqﬂer%?
g ]EI\I‘?L Iey f:“n: ag:- @ef ﬂniugeoparathandolﬁeltdelr abfliete Deqhes eer@‘d_-tda?.yrw itﬁi;diquj[ L y
alphanuﬁer- icsggﬁﬁgiakgg%ﬁgzhgfggfhggggﬁhgnéggiggﬁgﬁbB%h?q%a} 4%&? Iy
particul arly ush@lecoasmayebpr remonebdyaipstialyed in a socket or the
"~ -like to permit the font and/or formdt to be changed
15 by changing the memory 56. In addition, a random~-
access memory (RAM) 5B, usable for storing short term
‘ data, such as data entered via the keyboard 20, is
~ provided, as is a non-volatile random-access memory
(NVRAM) 60, suitable for storing data such as format
.20 data. The input/output connector 32 provides communi-
cations between the device and an external computer.
Printing is accomplished by a print head assembly 64
that contains a print head 66 and print head driver
68 coupled to the peripheral interface adapter 40.
25 An analog-to-digital converter 70 coupled to the peri-
' pheral interface adapter 40 senses the battery voltage
or the voltage applied to the print head assembly 64,
- and provides a digital indication of that voltage to
the peripheral interface adapter 40 so that the micro-
' 30 processor may adjust the time that the print head is
energized to compensate for variations in battery or
print head voltage. . '
' One example of the print head assembly 64
is illustrated in simplified form in FIG. 3. 1In the
35 illustrated embodiment, the print head assembly 64




10 - 66 enpl oys 224 printing elenents that are each 10 mls long and 4.4
mls wde, and spaced on 5.2 m| centers. Such a configuration permts a
virtually continuous line to be printed. Each of the printingelenments
epAStitutes a 15 °  resistive heating element 80 (FIG 4) that is indivi-

‘#d y energizable by the print head drf&er circuitry 68 which cont ai ns a

driver transistor 82 for each of the printing elenents 80. A gate

trols each of, the heate drlve ransistors 82 and ut, 20
er 86 aR@REAMNS: the, BE &8 A Ever 68 oondoEng BBk PRBAgares 84,
Thus, if a 224elddepdsddash id mﬁﬁi ﬁﬂmheupstﬂatéeadrﬁe p2idtdhesar V
- te

EEaQﬁhSEﬁresdii’aa@?%g?@ﬁ%@‘%sté@%ﬁfﬁaﬁéféﬁﬁ 81fiphiga BuhsiREEY | 2
i nput regist ertcee:heecﬁnmsttm ®Eetravel of obhe webalBapandl isepd®timder

the cont gol q&qﬁ%&t ng?SiéWfﬁ €dsé 01d ﬁdﬂﬁﬁd-hgf?gi§8¥989 BP%ahQ@

regi ster 86 IS ta.is transferre

data regi ster#8hmzléugméiwﬂmo%fthem:mtsegﬂmensgpthés makehe data

regi ster 88 by dHe"pr¥ht meea "gel ﬁ&ﬂtfé@:[a@ﬁy' fftBSEhr s;ghahmné:r-eset
pul se applied to the reset new data_ls su to tge I nput

regi ster. ig QRA?§ﬁ§€§|9% PR PF t%@eneﬂ? EﬁlﬂFaRﬁé
substanti al arsuﬁmtm‘ cpwﬁ&ulépl euxmie,aepehexganhel hel2d &kklndlys per

et YR K 15y ST ESbipfh, G ShEESRbEp A ST O
woul d be excegdilse lidngldandi4 ihenklemeide, sandespacednod Sa2smildl t aneousl y.
For this reasernedif Nedifdn U 06k {4aPSE BOR" SefRi ECaShinhad11y ~
~continuous line to be printed. :
| Each of the printing elements constitutes a
15 resistive heating element 80 (FIG. 4) that is indivi-
dually energizable by the print head;driver circuitry
68 which contains a heater driver transistor 82 for o
‘each of the printing elements 80. A gate'84 controls K,/
each of the heater driver transistors 82, and an input
20 register 86 and a data register 88 control the 6pera-
tion of the gates 84. Thus, if a 224-element head is
used as the print head 66, 224 driver transistors 82
and 224 gates 84 must be provided, and the input regis- _
ter 86 and the data register 88 must each have at "
25 least 224 stages. - ' -
' The input register 86 receives data serially
from a data input line 90 under the control of clock
signals applied to a clock line 92. When the input
register 86 is full, the data is transferred in paral-
30 lel to the data register 88 under the control of a
latch signal applied to the data-register.aa_by a
line 94. The input register 86 is then reset by a
reset pulse applied to the reset line 96, and new
data is supplied to the input register.



by the géfes 84 so that no nore than one-fourth of 10 the heater drivers
82 may be energized at any one tine. In the enbodinent illustrated in FIG
4, -the strobing s acconplished by utilizing three input AND gates as tje
ates 84, and by enabling the gates 15" 84 .in blocks.. This is
acconpl i shed by providing two bl ock enabl-@signals BEl ‘and BE2 on |ine
and 102, respectively, and strobes ST1 and ST2 on |lines 104 and 1086,
respectively. Each of the block enable signals is connected to one-hal f~of :
the gates 84 so 20 t haBewaasenlttheofr esics tiate heat ing elamentis W@n t he

PRV oAl S Naghu 3N Gudat a1y, lduriy Qe bl Nl o) 002 | S

high. The ST1 signal is applied to.one recel ving the
BEI signal and 2PPERXimately Sthaijdiamps pex £1anept hamibegausesi gnal .

Sinmlarly, the §f2 t&:iag@adtﬂe_%.eam@dsqctfy ®f MU RN O£ Okathpe  he ST1
signal. Thys, since it i ecgﬁfa%é' or each fe to receive oneégf@ihe-

bl ock enabPe si GREFOXIMR 4 gl enenthi Rﬁtg chy Ehe RurEeppArainy
enabl ed, honI y ﬁm- fehuer Paﬁeﬁ?@f@oul@ﬁea:&ééaﬂe@lﬂdl aof anﬂye gi ven
time. Thus, t at r t he ta_register is a jed to t eat er
driver transi st_%}gmggtlsn oSt Z:&zneg qrhaﬁi“?ﬁtﬁﬂee&"i)%' oné% oﬁ?{]ﬁl of the
transi stors 82 mepsoa,cthegheatext drigiercrtrdnsistors 182 aye dStmobedi ve
enbodi ment of t Nt i ' 1Shd o | I | |G 5.
The enbodi - rrentggi IQ t?s F';}?%S Bglnsﬁ &%4?%3"2:}% atrsn%% ﬁée génlgldﬁl' ﬁg trated
in FIG 410excefhet hgatese Ariyers &7 Mmay s energizedratanYi PRIt 0 a

pggrality of sngli@r, registers, for exanple, seven 32-stage shift registers
8 1

“in the illustrated enbodi nent. Such an arr.angenent_ has
b&éimentéillu rated f% FIG. 4,

In the em _
the strobing is accomplished by utilizing three input
AND gates as the gates 84, and by enabling the gates
15 84 in blocks. This is accomplished by providing two
block enable signals BEl and BE2 on lines 100 and
; 102, respectively, and strobes STl and ST2 on lines
— 104 and 106, respectively.. Each of the block enable
signals is connected to one-half of the gates 84 so
20 that one-half of the gates 84 are enabled when the
- BEl signal is high, and the other half are enabled
when the BE2 signal is high. The STl'signal is applied
to one—half'of the gates 84 receiving the BEl signal
. and to one-half of the gates 84 receiving the BE2
25 signal. Similarly, the ST2 signal is applied to the
gates 84 not receiéing the ST1 signal. Thus, since
- it is necessary for each gate to receive one of the
block enable signals and one of the strobe signals in
order to be fully enabled, only one-fourth of the
30 -.gates 84 are enabled at any given time. Thus, the
data from the data register 88 is applied to the heater
-driver transistors 82 in four steps, so that no more
than one-fourth of the transistors 82 may be energi zed
at a given time. |




" the advAntage that it pernits data to be entered nore rapidly into the
system thereby permtting a faster 10 printing speed. This occurs
hecayse each of the seven shift registers 86' can be fed in parallel from .
saifl geven separate data |ines 90'. Consequently, the data need be shifted

Aokdopy.

IAN\times to |oad the regis- ters Qﬁie_as opposed to the 224 shifts
S“®d to 15 | oad the input register 86. However, when | oading the
¢gi sters 86" the 224 bits defining each Iine cannot be fed serially .

e shift regi stersa36ai thrhatvedebolitiente of AHEGEIME tdad hey may

be apptfied to .the appropriate registers. This js acg r 20 | i shed., by
t aki ng every 39RivVing !‘_FSH?PEE’“d Faiiéf’isﬁ-raigﬁé 3"3 'iFrC:FZ%? grd é'mﬁoﬁ"f@‘ﬁ' t o\-"/ |
the appropri atgegeidiukteatedl in pgost & 4s8@imiflar @myie ond Py t s

224th bi s ar CEERFER Bh ERG-ad eagent woae, Uk HEHC pdilider T 210,

(FIG 5).5 Theis brokear apt hatoapppladaldtyaof legalilen (registersegi sters

86' . Next,

thg .31 3rd,. , v LALSt its are
applied to theE%gf ége‘ramggé'aﬁggéﬁi P%%E?ge%%@{i?gg%&% ?@Lgﬁpr ocess is
repeated untiltBe illuasrated: empodimenti., Swgh an Axpzangement 193rd-
bits are | oadeghinhdvhAtaBel t8at1q% Padnitanldatd itd K dRErE@ 0SS . Al

this point,

the seven registers 86' contain the bits 1-32 33:64, 65-96,
- 97-128, 129- 168Pidiy.inlo,the; gyssenm, §%?&€Hﬂ1i$%é‘€‘%ﬁ k3§%ens
defines gglineprifeifigt epkedn t irh isc@ctiviss bTause eacthef rensfsevenl to a
data register,

i ndi vi dual

dat

aRUED, ERghitefd Behoall Be Had HinaPay iy Eedn batd! (1Y ')

88" can be appsevent sepaphteadata dines &H'S5 Corsgguently gathe 84, or to

any suitable dgyigeabgh blemehited orly ™Y dindddoifbid GheEEgsLnat can

15

20

25

30

35

ters 86', as opposed to the 224 'shifts reguired to

load the input tegistet 86. However, when loading

the shift registers 86' the 224 bits defining each |

line cannot be fed serially into the shift registers _ k.)
86', but the bits must be grouped so that they may be
applied to the appropriate registers. This is accom-
plished by taking every 32nd bit from the data defin-
ing a line, and applying it to the appropriate one of
the shift registers 86'. For example.'if 224 bits

are used to define a line, the 32nd, 64th, 96th, 128th,
160th, 192nd and 224th bits are selected and applied
to seven stages of a buffer 108 (FIG. 5). These bits
are then applied in parallel'to the shift registers
86'. Next, the 31st, 63rd, 95th, 127th, 159th, 191st
and 223rd bits are applied to the'buffer'los and shifted
to the registers 86'. The process is repeated until
the fitst,'33rd, 65th, 97th, 129th, 161st and 193rd
bits are loaded into the buffer 108 and supplied to
the registers 86'. At this point, the seven registers
86' contain the bits 1-32, 33-64, 65-96, 97-128, 129-
160, 161-192 and 193-224. Since this data completely
defines a line, the data from the registers 86' can

~
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be sinmul taneously energized. In FIG 5, the strobe function that limts the
nunber of elenents that can be sinultaneously 10 energi zed is provided by -
plurality of circuits 83. Each of the circuits 83 contains 32 two-input
gates and appropriate driving circuitry"f driving the print head 66.
Such a systemis sonmewhat sinpler than the-systemillustrated in FIG 4
because only 15 t wo-i nput AND gates, rather than t hree-i nput AND gat es,

are required B MOMLEOPLATES 38808 BRATBLS: Sleudh 300cHD daltg nunber

of printing elene Si mu atan ous zed 1S restrlcted te
app OXI mat el yregkster r 88 ofFIGe 4bba¢tnﬁﬂbéerﬂ191ﬁhY Qﬁeﬁﬂﬁﬁg dpal

I'n the embodi rr&nitaliekisiée&ss ss'FkﬁmS 5)he Qhéoéﬂ%ﬁbﬁnét Shel @ataplied to
the first two and { ast _one of the CkgﬁUIts 83 SQStrO e SI naI S2 is

applied to the ¥9F48tendSouFRN BReAPBL etei pcRipzadity,p, §Frobe
signal S3§s apimpetl AND2§ateshg4{ibthtondngi subtabte @evibe tbtcw ts 83.

bt anacrs! Y LR EREE R nbMBe R b VhnaTY ERHREL By RARnES EPLE KRR T 00
signal S3 is prosesimultanecusiyl épergizeday as three out of seven el enent s
30 may be energlzed mhefntpfcst Ob@hé'ﬁgﬁbbglﬁﬁnPﬁgﬁﬁnEhaQu &gractice,

the line of print is seldomas w dé as t rnt 66, and
consequent | y, ithe snumbekecof ehemenbsethauncenebﬁasimeﬁtﬁneopsﬁxl el ement s

in the firgg a%é@@izé@eﬁs r&HE3EAT By ESpiéralﬁéy\Aael gikeudergiszed.
rocessor 130 that

ol udes a readEasR ”"#’mmy%m%tgsg's?ﬁaﬁtﬁipsbﬁ 'S aBEBE ABB on e
sa\ﬁ% inte- gratgdhes randtapSropeiacet apivingceisenitdd gori Ardaving
the print head 66. Such a system is somewhat simpler
than the system illustrated in FIG.. 4 because only
15 two-ihput AND gates, rather than three-input AND gates,
are required. By providing three strobe signals S1,
S2 and S3, the number of printing elements that can
\ ~ be simulataneously energized is restricted to approxi-
mately one-third of the total number of print elements.
20 In the embodiment illustrated in FIG. 5,
‘the strobe signal Sl is applied to the first two and
the last one of the circuits 83. The strobe signal
§2 is applied to the third and fourth ones of the
o circuits 83, and the strobe signal S3 is applied to
25 the fifth and sixth ones of the circuits 83. Conse-
quently, no more than two out of seven printing ele-
‘ments may be simultaneously energized when either the
. strobe signal S2 or the sttobe-signal,s3 is present.
Theoretically, as many as three out of seven elements
‘30 - may be energized when the strobe signal Sl is present,
but in practice, the 1ine of print is seldom as wide
as the width of the print head 66, and consequently,
it is unlikely that more than one-half of the total
elements in the first and last ones of the circuits
35 . 83 would be energized.
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5 separ ate package. The various conponents required to carry out the
print control function are not shown in FIG 6 for purposes of clarity;
however, it shoul d be understood that the nicroprocessor 42 of* FIG 6 nust .
be coupled to conponents that are the same or anal ogous 10 to the
egponents shown in FIG 2 to provide Fﬂ@'print- ing function. The contr,ol
ssor 130 controls a notor drive/brake circuit 134 that selectively

o dvaani . ho A
o tordigi tal convertit nb el 4 Eb £OIG IPI6 LCe T L el i or o
/t is cogontrel ARPCERRALlI0 khat alnclpdescat neadnoolyt membayk EMF
e cont rO'(ﬁ@mC}wrﬂﬁg:ﬁé& Béleobde &4 0¥ié§3€”oh_?ﬂhé Qﬂfnle.o@?i’.éat he

AL :

speed of the notor 48 to %?ntrol processor e detecto

i ncl udes a | i gkated cdee as the, Gantrel Rre@essor1B3PgAr &R 8ting di ode
138 a_nfl 3 !ijgbbp?i?z:iet Itpae:xta;ece ﬂ%@lfka_'l\;ﬁéu@:@éﬁﬁ@hggterré&ﬁitﬁ‘hagﬁtéwt0“
opposite sides 0 e timn SC : etector 50 servés to ec

i ndi ces fornEEa§§ya°§’é;ri';D§e g?rd{'qukﬁo'l%‘gfag??ﬂbi%rﬁgesﬁeﬁ §BO¥Badle and 25
]'Ergnspar e{}t pPEIG.0M6s for ]Empbsaasfdf cReieyatheVﬁt,i'ﬁdi shouddebe :
abricated as | ner rj Yy the_disc 51

whi ch are useb‘%?%%:’slﬁ&%g;ttﬁ %&%ﬁ%{%ﬁ%?égg%%gié?oﬁEoFf{;heEng%%SL and
conse- quent| pe cioupied tiocampanentebthat ;aretthe samenordanelogobs t he
advanci gg whee 4he cHrgiiiits Ynd | 67| P> 8o SprogtabOLg! BEintac

position of the disc 51, other systems may al so be used. g disc 51
i s illustratedngn fgnekian (o(The ontel Broqesser i3 eceptraledain FIG 7,

i's -13- f ahoitort @t iveyBrake el eu et E3d ot haBesaveat dheleapphabivel y
sl | size of Lhe 0 g b inantd hfa Py 05, SLSEL o5 ERRTaskaR! ey 125
i nches in di aff@f&9121n9 y g .
. - 48. An analog-to-digital.cpnvetter~136 measures the-
15  back EMF of the motor 48 when it is coasting, and -
applies a digital representation of the back EMF to
the control processor 130 in order to provide an indi-
cation of the speed of the motor 48 to the control {,)
processor 130. The detector 50 includes a light source, '
20 such as, for example, a light emitting diode 138 and
a light sensitive device such as a photodetector 140
disposed on opposite sides of the timing disc 51.
The detector 50 serves to detect indices formed as a _
series of light contrasting marks such as opaque and N
25 ~ transparent portions'on'the disc 51. Preferably, the
indices are fabricated as a series of apertures about
the'periphery-of'the disc 51 which are used to indicate
to the system the position of the disc 51, and conse-
quently, the position of the web 18 as it is advanced
30 by the advancing wheel 49.  Although, an optical system
is used to detect the position of the disc 51, other
systems may also be used. : .
‘The timing disc 51 is illustrated in greater
detail in FIG. 7. The disc illustrated in FIG. 7 is
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and because of the precise tolerances required, the 5 use of

el ectro-deposited nickel provides a convenient way to fabricate thg
The thickness of "the disc 51 is nomnally 3 mls, but may vary fro
to 4 mls. Asis illustrated in FIG 6, 't disc 51 is 10 nount &
same shaft (shaft 141) as is the web advarnting wheel 49 and rotates
therewwth to forma shaft encoder. |In the illustrated enbodi nent, the

wheel 49 t at “thigd ' [ | | [ i
o T oo hondfabEfchbed (efonahcdfalbe Ofia8E dal | TopRcARRY BEC eh@OC | 5\
144 gnd 146 ar ceavivelyismakd aize of the disci PlusfPxn: exappdedi Adnt,

three hone posig¢hérordét COf approiPatelybecasseénchesdincaiametedt,es one
third of a revol ution eac owever , houl d be

h t a label 1s fed; h i, t
inder- 20" | it BRGRUSE OF cEBR BREFhGe EDRGAERERL FETHSAE Y cd e uch ¢ hat
the disc 9 rotwsedofitebedtfbedepbsited, nfbkelupberideshaneonvenient
I ndi ces woul d v, d C Lngl F €, ¢l h Isc 51
rot at ed one foﬂfﬁﬁ'§$ gg?ggggggisﬁgegigkfinihg ?é%gfﬂg&g Ofwéggfgégcé di sc
with four hone Pbsisinominaliys3vmild,bbutspady weryofkan Qamilsf tohd
apertures 142, gand 146 is a plurality of position defining indices in

the formof a p urality of agergures or slots 148, 30 150 and_152,
respectively (FIG 7), whb8hifctlluetratads iReFife BosthroRiSF Sle iBabel

?Lgh Rggnﬂsg aggéﬁﬁtéﬂiﬂﬁiﬂﬁehgﬂﬂ? ehabeugbnhhe mq1btheniéethe:w?s ndrcgs
e ori ol A3 SOELTR, Freth 2 and-SEREEh EREceviEhrEorFobeerc P v
description forshaft ldncpdeposernothel dlltgtrateddembodiimenttgr tdiest i ngui sh
wheel 49 rotates one-third of a revolution each time
'a complete label is fed. Three home position
15 indices in the form of three apertures 142, 144 and
' 146 are provided in the disc 51. 1In the illustrated
. embodiment, three home position indices are provided
\\j because the disc 51 rotates one third of a revolution
each time a label is fed; howevér, it should be under-
20  stood that if the advancing mechanism were modified.
such that the disc 51 rotated at a different rate,
the number of home position indices would have to be
changed accordingly. For example, if the disc 51

N rotated one fourth of a revolution each time a label
25  was fed, a disc with four home position indices would
be used.

Following each of the apertures 142, 144
and 146 is a plurality of position defining indices
_ in the form of a plurality of apertures or slots 148,
30 150 and 152, respectively (FIG. 7), which accurately
define the position of the label with respect to the
printing head. Although the position defining indices
- 148, 150 and 152 can be_:éfer:ed to as either aper-
_ tures or slots, or by other terminology they will be
35 referred to as slots in the following description for
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then1fron1the hone position apertures 142, 144 and 146. A warning track is

provi ded ahead of each of the hone p05|t|on i ndices in the formof three

wi dened 5 areas 154, 156 and 158. Wien no | abels are being *printed, one

. of the hone position defining apertures 142, 144, or 146 is aligned with

' the sensor 50. Each of the apertures 142'1ﬁ2h1 and 146 is sufficiently w.de
g ‘L sone 10 backl ash in the web and dr|ve train to occur w thout

S0 P48y s SEafh 86 FR bRalle, 8B BRLEL MU NN 0, T

"ipert Wkheem of fomethei homehposéhion Bperthresi uzof 133 and he i
apertdiey 142, jlgg, ang v}éﬁniﬁgakEQcEeiﬁc?deiﬁeEeE%Tada adti g1 the web

18 to be taken up before one lon defining indices Is aned into
allgnnent\Mtf]%hﬁaQR@%CP%?iS§°“Tﬁ@d 88hinr thee fpsm ofothaer migdenadt s 20

148, 150 ad 13reddl 154, M 56hand 158.areas between the position defining
slots is sel ected such th t he di ce bet in t he ,det ecti on of
2he3 bs

successi ve edges of the s ?g R9g- S fitie18eing, Pripteds £Be %%kb nove-
nent that is ectld Hamenposieionl definingeapertocesds142,! aadt,hoxf 146 pri nt

Gescribed prinits ihaed wheRCeAe CheRpRBI0E o RRLH of, shi ABSERRRE Y o,

of adj acent eddef20fl44e andt34648s sabficiienslycwidestonpermita somte t ravel
that is ggal t e a e 0 h Qﬁgﬁ:ofthe
print el errent S %O?&éﬁ %?12&{@ n?ﬁs é?auhg%pg t?Exg\attg‘dBEcﬁlﬁ_: 1

integral multiRasising t%%rPE%‘B'é%t%EIePo°§etBﬂu§FsF0511w5° Pﬁuge&e&hﬁﬁ nga

web travel of Xy nine sengeensohe driscpreventssSenecndve A80FToml the
slots - 15 hunting in an attempt to keep one of the home position.
apertures aligned with the sensor 50. The size of
15 the apertures 142, 144 and 146 is also selected to
permit any slack in the web 18 to be taken up before
one of the position defining indices is moved into
alignment with the detector 50. k,)
The width of the position defining slots
20 148, 150 and 152 and the width of the areas between
the position defining slots is selected such that the
distance between the detection of successive edges of
the slots 148, 150 and 152 corresponds to a web move-

ment that is equal to an integral multiple of the o

25 length of the print elements 80. For example, when a
printing head such as the previously described print-
ing head 66 is used, the distance between the detec-
tion of adjacent edges of the slots 148, 150 and 152
corresponds to a web travel that is equal to an inte-

30 gral multiple of 10 mils (the length of the print

© elements 80). In the timing disc 51 illustrated in
FIG. 7, the integral multiple has been selected to be
equal to two, thus providing a web travel of 20 mils.
between the detection of successive edges of the slots

Y



148, 156rand 152. As a result, the position of the web 14 is defined in 20
ml increnents. The w dth of each of the warning tracks defined by the
wi-dened areas 154, 156 and 158 nust be 5 made wi de enough to permt the”
warning tracks to be distinguished.fromthe areas between the position
‘defining slots. In the enbodiment illustag=ed in FIG 7, the width of
areas 154, 156 and 158 is selected to be approxi mately tmﬁce as w de
10 wi dt hs of the areas separating the slots 148, 150 and 152. This ~
provi des a war li48y tX5¢lamdvl52. a A ds hresalt cothespoaiition efptbgi nat gl y

IS e e A4 8 ACELA LA G0 ShETThar Blenp, AOEMOXI MRL S Y, 4D,
the areas 154, 156 and 15Bh@awi @EPr%ﬁd???hd?gchguWEHBgnﬁrGHFFﬁé nar r ower

areas separat i %fﬁ%&'sﬁ&ﬂé%ﬁé&e@:éﬁg 158 ﬁbsheuahlsa inbeteabodl ment
illustrated in FIG 7 e w dened 154, 1

area
sel ected tD be‘%&ﬁﬂd&i%t%ﬂ’?"‘ﬂm te BS“E%‘ thg; HéragnghEIQF ﬁsggeﬁgr ating
the slots 148, dfékguisied of fe thet aseasybétwaendthénpopitdonon, when

{ndi cos. Tor. oARHEIRg #1908, 7 18 Ehe PuBofiaRlE SETRsPRAtER°En‘C, 0T,
50. \Wen the tF1GgeT, sthe chiddh (of thécareasudkbfy bdp6rantelddi dsh) is
depressed, the é@fé@@é%ﬁ&&ﬁéoﬁpé?o{xﬁn% %dtﬁEESaé a&a&t B0kge command to

the control processor rivel brake

‘circuit 181 operidthe @b therareas. geparatiaegnﬁberAQts 1I4§vl el 28 tti ng

lee 138 is alpgp enajm esl. :Wmeéhs @iﬁinéSttacgnaaeﬁagda whath mng disc
s rotated in the dlrectlo

The wotor ot atthat et espands Lo PProkRBaEEl Y1 BouR  tife s, b8 Sefath any
of the 35 :\MﬁfEth@”ptﬁ@tﬁﬁghehenénts sakeoruapphokématpaytAOnmils.

The width of the areas 154, 156 and 158 is selected
15 " such that the areas 154, 156 and 158 can be readily
distlnguished from the narrower areas separating the
- slots 148, 150 and 152, and although in the embodiment
o illustrated in FIG. 7, the widened areas 154, 156 and
158 have been selected to be approxxmately_tw1ce as
20 wide as the areas separating the slots 148, 150 and
152, other widths may be used.
" In operat1on, when the labeler is not print—
ing a label, one of the home position defining ‘indices,
for example, the aperture 142 is aligned with the .
25  detector 50. When the trigget switch 44 (or other
' manually operable ‘'switch) is depressed the micropro-
cessor 42 (FIG. 6) issues a start motor command to
the control processor 130 which in turn renders the
" motor drive/brake circuit 134 operative to energize
30 the motor 48. The light-emitting diode 138 is also
| enabled. When the motor 48 is energized, the timing
diéc 51 is rotated in the di:ection shown by the arrovs
in FIGS. 6 and 7. As the motor rotates, any slack
present in the web 18 and any backlash in any'of the
- 35 web advancing mechanism is taken up while a portion




‘s’;T16- of’ihe aperture 142 is still aligned with the detector 50. The notor
CyNtinues to rotate until the trail- ing edge of the aperture 142 is
detect8d by the detec- tor 50. At this point, all slack in the systemhas 5 .
_,b-en\ en up and the notor 48 is up tq gﬁeratlng speed. Wen the trailing

- eflge\W{ the aperture 142 is detected by e detector 50, the anplltude of,

| applied by the photodetector 140 to the control 10 processor

130\chariges. JECLKQ bk aEECE201 81801185 BINGRek it eiEAER Bt IESUI Ng

a start print com nan M. Cr Opr oces e sta rint, si gna
indi cates to t}@s m'H’%p‘P%E%Esgﬁ QE“gﬁ&Pthg%ﬁpﬁPtﬁs ltt‘lo"‘ibﬁg &t t he v
web is positioiwgl é@gecoEptherapertﬂ:Be 14cngsaaettleetqud oy rthepdeEtiemns

fhe transt ] ortShetleabrbiipoPeiiks a1a' Bla%dn, dhe’ B HCHAL = ©

t her ebet vieen abeemietalcendupyandetbbomoate’reda i@ up ttor optratdmy si gnal s
representatlv Jg he transitions are applied to the control processor 130.
The control essor 130 responds to the transiti-ons and generates a

posi tion pulse si gnal adﬂhappEbEStFﬂiiéthsdsﬂCQG @Qﬁﬁéﬂ

transition occiyg 5det§@€e@°§¥otﬁé detbeBrSBG“altﬁearaﬂ\plqlﬁﬁdid

m croprocessor 42 In orde determpe-t posi ti of th Iabel with '
respect to t hedignat ?BBH 88, byinEhet RB°$PBﬁtteFF§36 ﬁ@q st°p§§'1°c |mq}ver a
print argm on precésdst, 136 dhanbescd, Ther contrple privcessomide for mat, :
ooty o CreRORAA, 63 LELF S8Rl B, YE0RR R, pe IR BE R, o 11
control processand 180 theinicheprocessdrd4la i s'hpr istagd @r iote sdgnadr e
print areas Ofind¥ba€@§|€01§he microprocessor 42 that the motor is
up to speed and the web is posxtioned to accept print-
15 ing at the printing positions defined by the selected
print format., '
As the motor 48 continues to rotate, the _
transitions between the slots 148 and the opaque areas 'k)
disposed therebetween are detected by the photodetec-
20 tor 140, and signals representative of the transitions
are applied to the control processor 130. The control
processor 130 responds to the transitions and generates
a position pulse signal and appiies it to the micro-
processor'42'each tine a transition occurs. The posi- Ny
25 "tion signals are counted by the microprocessor 42 in
order to determine the position of the label with
respect to the print head 66. When the print head 66
is positioned over a print area on the label, as de-
finead, for_example, by_the print format, the entered
30 data is printed on the labels 16. The process con-
_tinues with the microprocessor 42 receiving position
pulse signals from the control processor 130 until
the entered data is printed on one or more print areas
of the 1abe1s 16.

t@QJéﬁkh tinme a
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-17- As: the printing process continues, the tim ing disc 51 continues to
rotate until the warning track defined by the wi dened area 154 is detected.
The widened area 154 is detected by the control pro- 5 cessor 130 when
the length of time that an opaque area‘is1 )ei ng detected by the T
phot odet ect or 140 ex- ceeds the length of~{Tnme between the transition
pul ses generated by the slots 148 by a predeterm ned anmount. Once it has .

been determ ned that a “ﬁﬁgiQﬁetgiqgtihghgggcessa% nedd, kafk hagbeen:
detected, the m croprocessor is conditron to respond to the next

transition by rtREcAifi§ PheCABLIPUGE; $O/ EPAREc LI the, waTaiRng ve to-

3r ? ttge moL Ortﬂﬁckﬂiélﬁp&ﬁigyt kRel alaabgefed?%aotsiw%gmﬁw / 5&44 s t
etected, a br si gnal _i.s pplLi o.the notor drive/RQrake circu
134 to cause tﬁﬁﬁﬁDYgaeﬂPPvﬂfﬁﬁa&é%cBPC%FFef§$gtSwéﬁ%ﬁt EA XX ur e

wi ndi ng ofSthe cessor4®30owhear ¢he dengthcoifl ¢ imealthathamapagués. The

not or 48 contin t@.C fqr . di.st.a t i tyre 144 is
al i gned 20 m#f%atﬁ% gg?égtgft§8?ggn§yth@gpgﬁﬁf%ﬁgtﬁf%ggégﬁﬁg lJ%'rm'nated.
If it is desiredeedspthat lengthepf| &lime, beftween ther toainsiition pulsesd n
depressed and a b kRalE! d he o di 1oy aﬁgg til the
aperture 146'i2&§f?g%§gamﬁyht?ﬁeggg%gceg? ?%.32?&%65¥éfﬁf%@ﬁa SS&Q .
al though the ti®nGg dFshasibegnsAshprminednitha: Powarmimd, track sHahen
advanf:ngl@PCh?SﬁSﬁgeihréBYIshSEabebé&ﬁ?db&e@Qaﬂqnthopfﬁﬂd@ﬁﬁﬁfﬁyﬁfﬁh
manual | y opera advanci,n anism I.n _such an eyent, even. u “he

s{ gnal s” provi de sbﬁof‘ﬁé%“’ﬂ?ﬁ‘éggores"ﬁpgc te1 uwx%o&rﬁgﬁjgé&“tg’ control a

r, the positendesiggathevwmokdrstrliveforakedcizcuidi d34e dperidtdve

o oBroeessor YR BT LOLbEGE! 88, SpRSRE WA Bpl bl el couce

printing to be Thi eals
of the aperture 144 is detected, a brake signal is
15 applied to the motor drive/brake circuit 134 to cause

the motor drive/brake circuit 134 to shunt the arma-
) ture winding of the motor 48 to thereby'dynamically
\_ brake the motor 48. The motor 48 continues to coast
for a short distance until the aperture 144 is aligned
20 with the detector 50, and the printing process is
terminated. If it is desired to print another label,
the trigger switch 44 is again depressed and another
label is printed as the disc 51 is advanced until the

L/ aperture 146 is'aligned with the detector 50.

' 25 Also, although the timing disc 51 is shown
in'conjunction with a motor driven advancing mechanism,
it may also be used in conjunction with a hand or
manually operated advancing mechanism. In such an

_ 'évent, even though the signals'p:ovided_by the timing -
30  disc 51 would not be used to control a motor, the
' position signals would still be used to indicate to
the microprocessot when a printable area is beneath
the print head, and cause printing to be initiated
~ when such an area i? préseng.



-18- As previously stated, the timng disc 51 provides very accurate

I nformati on defining the posi- tion of the web. However, in order to nake
use -of the accurate position signals provided by the tinmng disc 51, jt is =«
ary to conpensate for manufactur- ing tol erances present in the web

adva § nmechanismand.in the p05|t|?€|ng of the print head 66. Conse-
quen \here is provided a way to t he angul ar position of the
tim gc 51 with respect to the angul ar positi.on of the web advanci ng
wheel Vari ous other keying neans_could be used to affix the disc 51 to

the shaff. For exanpl e, A8 NIAVIRSLY betateds dtheosimings ddmc 561nd sl ot \_/
engagi ng nenbeprolfides Gty a{&ﬂﬁédfﬂfeﬂm&’&ﬁoﬂl aefinfih rtmt the .

shaft coul d be provi Wi a pI allt .0 or Iots the di sc
51 provi ded wi oD Qfg&q? l?éﬁ?%‘l ot "%Y% eﬁﬂaﬁzaﬁrr@ﬁ‘bé‘ﬁke Bﬁ?ep '
varlat;onﬁ gogh&ebacwuxttérpdé&tioﬁusignafd pﬁbﬂddéﬁgbyhtPesﬁiﬁingiSd_
acconpti she in t SC Qn ed_shaft a rovi di ng
a plurality of &iggs”e% 'kg'}trf c}‘gg %ﬁ% Egssogpgn ﬁ &or fran S:tur—
keyslots is asé@gl@m@#nnnoesnpreﬁenheinohhepwebtadvanodngemebhanﬂmM-and
140 AN S, of a8l UBERRIY (B BRLATTUR AL BPint AMLHSEEEN CERUdS

Thus, any required -adj ust tal ne posi t1oning
appropriate sISPQ&#MMKBQ&%FQﬁiQrﬂﬁ@wﬁﬂ?d Fdwaﬂxﬁﬁpﬂétern the tlnlng di sc

| I Tustraged in¢heSanguid¥ e@o@w@us‘,saeheouﬂﬂag 31%&0' 51 ¥ith3Ges wn.
The angular dis t(p?lrat&errent b [pe”]

ween % f Kk %Paﬁé &a 3 onln | .
whil e the angul &S AN a?m?ﬂs 3 e WERa P vgng gn v 2 and 3
is nomi- nally 4Bl9. vaihious copherskeyihgamédfisacouldr béi used acerafifiix

between the | eqfld %9551 Yo e BREEL. ®SFor exanple, a slot could
‘be provided on the shaft, and slot _éngaging members
15 could be provided on the disc. Alternatively, the
shaft could betprovided with a plurality of keys or
keyslots, and the disc 51 provided with a single |
keyslot or SIOt'engaging member. - Other variations ﬁu)
: could be used. in.the illustrated embbdiment..this
- 20 is accomplished by mounting the timing disc 51 on a
keyed shaft and providing a plurality of offset key-
slots on the disc 51. Each of the offset keyslots is
associated with one of the home position indices 142, .
144 and 146 and is offset therefrom by the amount of "~
25 adjustment required. Thus, any required adjustment
may be obtained by positioning the appropriate slot
on the key of the shaft.
'~ For example, in the timing disc illustrated
.in FIG. 7, three keyways captioned 1, 2 and 3 are
30 shown. The angular displacement between the'keyways
1 and 3 is nominally 122°, while the angular oisplace-
ment between the keyways 1 and 2, and 2 and 3 is nomi-
nally 119°. This compares with a 120° angular ais~
placement between the leading edges of the apertures
35 142, 144 and 146, and permits a *jo agjustment of the




.35~ 1477 .144 and 146, and pernits a [err] adjustnent of the " disc 51
relative to the web advanci ng wheel 49 and the detector 50. 1f for exanpleg
the keyway designated by the numeral 1 were keyed to the shaft 141 by a k
5 160, the trailing edge of the-aperture 142 will l'ead the center |ing
‘of the key 160 by approximately [err]. THE9ferr] offset shall be called|
mnus 1 position. - If the keyway captioned by the nuneral 3 is keyed to)
t he key 160, because the keyways 1 and 3 are spaced. 10 by 122, the e
trailing edge ofiisheShprelatdvestonthe wehdadvancimgewheielt 49 land 160 by

[eQLl, t hus reth&iagthtarpgthive [err] shift in the position of the
posi™= tioning slots wth respect to the mnus 1 position. Adding 2 to m nus
" [err] results in-positivelfofogoexamples the,keyway,designateddYdered the

El usléopOfi ti gﬂthegflxuinélelalﬁl\/\ﬁ!géahbbée;iob!ththﬁ:ﬂEE;i@[l Dy a llﬂyed to] t he
e , e dis een ro a total of .[err s [err] or
(ot 1 rel shive 1600 thpotrALYAndngRaRoply the aBpreprau g itk dead

rlesul ti nlg in a the cene_ei:t_ll.ﬂfelofhithb keyt 160pbyi hm:ltﬁpﬂ‘iutdue_lgpsa"t.i)oni ng
slots relative t he [ si tiqn. us, i S oPQSI L, econes
the zero degree&ﬁﬁs tigh?ggﬁdgiﬂgéll- Bgi \735'2'38 ré%a?‘\i\? slidgg’ﬁ?éltg‘&qrst ment s
of the disc 51 Ifl thevkeywayhecaptionedgbye thesnuneraln\d lis keyed {5
attained. O hegradipdst ts i I al f bet ween
t he keyways 1, hgngag. iEgr' 8)%2‘“?%, %§Q+§é§g3]9és?' rrég{d- g‘y%%gcs{ ng the keyway
capti onedl® by BY4122om the Ké?ﬁ}%aﬁ@i%n&f theaapertureadi4y W%-I%sl keyway
cifytioned 2 by jeaal theoseher38f thécxeqyl60apy @%d thugdebultihgeneral,

ahy/ of fset may be achieyed by_gppropriately spaci,ng the keyways 1 and 3 by
the total desirt® ﬁo????géVSna-ngbéEFv n the position'o e ‘posi-

tioning slots with respect to the minus 1° position.
Adding 2° to minus 1° results in-poéitive 1°, so this
15 position can be considered the plus 1° position. 1If
the keyway captioned by the numeral 2 is keyed to the
_ key 160, the disc 51 will have been rotated a total
o - of 122° plus 119° or 241° relative to its position
_when keyed to keyway number 1, thus resulting in a
20  positive 1° shift in the position of the positioning
slots relative to the minus 1° position. Thus, this
position becomes the zero degree position, and posi-
_ tive and negative 1 degree adjustmedts of the disc 51
L/ relative to the zero degree.position may be readily
25 attained. Other adjustment; may be achieved by alter-
~-ing offsets between the keyways 1, 2 and 3. For
example, a :20 adjustment by spacing the keyway
captioned 3 by 124° from the keyway captioned 1, and
by spacing the keyway captioned 2 by 118° from the
30 . keyways captioned 1 and 3. 1In general, any offset
may be achieved by appropriately spacing the keyways
1l and 3 by the total desired positive and negative
.offset added to 120°. 1If eqdal positive and negative
~offsets are desired, such edual positive and negative
35 offsets.may be achieved by dividing the remainder of




of f set. added

suchy/egnal positive and negative 35

t he fr emaNopder

to [err]. If equal positive and negative offsets are desired,

of fsets may be achi eved by dividing
of -20- the 360 are between the keyways captioned 2 and

'the keywa captioned 1 and 3. Although various types of notors, including

st eppit bt ors, are usable as the web agvan0|ng notor 5 48, it has been

found that ] a

D. C notor is partlcularly useful as the web advancing notor
because of its good | ow speed torque characeristics. However,

“when a D. C. ° 1
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controlling the sp eed o]

not_or

t he not or speggyumaantsiw lHAPd\3¢he control processor 130. As

previously di

representative of the back EMF
coasting, andS$

t hereby sai nt
Referring to
circuit 134 wh®

scussed, - t ha 1BUgE | vax Dews seypdSlof anctors, sigodbding

alar; tﬂwmseemhert ﬂdlmdnlbmtélﬂ Bubstnotonl L$ pantigularly

e, AL P A HadanEladoter | 46, Pactry) pasatee t o,

In" the present enbodi nent

o 0 Sl Yo O AR o890 by .

W/

energi z- 20 ofi m;qmgqndllDWtspQQQatmlqne48hﬁhéﬂeai$hﬁc§rgnﬁPngeFecelved
% O mdetk fé} wge &) | pEkiS! ﬁéé‘éésﬂf?veat fazbetiaet he run

fromthe cont
and brake signa
~sinultane- ou
functiogg Th
braking circu
dynani ¢ br aki
~cessor 130.

to conpare th

ei ng appl1ed to the drivelbra t
Q#;quiﬁﬂﬁaQQRHROQ#IQ@¥ﬁ%9obP%c§E§%¢ of Bgﬁghaﬁék s%g t.

TAHHY plda&iraitsodinént| €Rd Rotori speadeeonttpladisc

b&q}a%@ﬂ* i operof Pradefelt 178 8 pifraBrdas;.

;j

ﬂﬂaﬁﬁﬁﬁéﬂiﬂtﬁé7b¢ﬁtn®nnpnOed530rthBOBGeceinaBosiq&adsd serves

%é%%ésen aé¥%§”5¥e€he back EMF generated by the motor

‘48 when it is coasting, and adjusts the drive signal

15

applied to the motor 48 to thereby maintain the speed
of the motor 48 substantially constant.
'Referring to FIG. 8, the motor 48 is driven

by the motor drive/brake circuit 134 which includes a

20

25

30

35

transistor drive circuit 170 that applies an energiz-
ing ?otehtial to the motor 48 when a run signal is |
received from the control processor 130. An interlock
circuit prevents both the run and brake signals from
being applied to the drive/brake circuit 134 simultane-
ously in the event of a microprocessor or other mal-
function. The motor drive/brake circuit 134 also
includes a dynamic braking circuit 172 that shunts
the armature of the motor 48 to provide dynamic braking
when a brake signal is received from the control pro-
cessor 136; A"comparator'174 is connected to the
motor 48 and serves to compare the back EMF generated
by the motor 48 when it is coasting with a reference
voltage. A Sampling gate 176 couples'the output of
the comparator 174 to the control processor 130.

The run signal applied to the drive circuit
170 includes a series of pulses which cause the drivg'.



by the ntor 48 when it is coasting with a reference voltage. A sanpl i ng
gate 176 couples the output of the conparator 174 to the control processoy
130.. The run signal applied to the drive circuit 35 170 includes a

series of pul ses which cause the drive’ -21- circuit 170 to energjze-t
‘nmotor 48 at periodic inter- vals. The badd-EMF generated by the notor 48
bet ween drive pul ses is sanpled by the conparator 174 and the sanpling gat
176, which operate as an_anal og-to- 5 gital converter dicate’'to

t he control prd%b%cukbr11@0t9héﬂﬁé9i?ﬁetBﬁcR°EﬂF Q@néFaP@Hiﬁgth DESES 48

Is\ggeater thanvsislesenéhaackhsmre éhepatedobyagheanptbed 480 bektkeen
conpar at or 174. the ack less,.th the referenc 7voltggg_h t he
next run pulse‘i 6€ﬁe ﬁt%ﬁmg ahgycgﬁFrSPmBPEEég§oﬁ-fSBn 9T t o

energi ze the nUSampHBngIgateelmackwEWEhgeperatedabyanhanadbgrtbe is greater
t han the rgeferenc t calj.n he s d ] IS
excessi ve, §1rueéE§§¥$%né§§YE%9g§ e##n?ﬁgpéétg %8 QES chtEQE ﬁ??%%s al | owed
to coast. Duriserth30cebethey phei dckhBMBaGRnEnBtsdnbxsGh@dméﬁoﬁer|odlc

intervals untilggts dropsabgl OghaﬁeﬁielEEE”EﬁFi‘xoihég‘ief@Ee‘P{%CQo&%‘a@b

anot her run pulse 1's Qenerate be adj Usted by
adj usting the rappd etQOFhezgomPaFQQQI 1Hé-ruﬁfpﬁh§ebgéﬁeﬁ%ﬁ d8 and back

EMF sanpl - ing 1§ss|Luéﬁreﬁedréfeséﬁaéeeodehael ththth9:uBB uﬁ@&ilng to
FIG 9, the back EMF is periqQ

occurr|nglﬁurlnﬁ5d956?¥?5ﬁgpgy eh Gf ﬂ&rpinsrPﬁﬁéﬁ 5I233n6ﬁﬁd“f 8h1zero to.
T, |f the backekdfgizel the mbotorthe.r ef€ér ehecbackuEMPugenerated lbyst r at ed

by-the pul se 184,45, Ge0F" §5°Hs4EL0Tet "Enbh enk "k BELGendR! YR 1abeANd 2T

The duration of
indicating that the speed of the motor is excessive,

the next run pulse is eliminated, and the motor is
15 allowed to coast. During the coasting period the

back EMF is measured at periodic intervals until it

drops below the reference voltage, at which point |

Kaj | ~another run pulse is generated..'The speed of the
motor may be adjusted by adjusting the reference vol-
20 tage.

The_run pulse generation and back EMF sampl-
ing is illustrated in greater detail in FIG. 9. Re-
_ ferring to FIG. 9, the back EMF is sampled during a
L/ first sampling period 179 oecutring during a portion
25 of the time interval ranging from zero to T. If the
back EMF is less than the reference a run pulse, as
illustrated by the pulse 180 is generated during the
time interval between T and 2T. The duration of the
pulse 180 is conttolled by the clock (not shown) in
30 the control processor 130, and is preferably on the
order of 500 microseconds to 1 millisecond. No sample
is taken during the time interval between T and 2T
because such a sample would be meaningless because
- all that would be measured would be the amplitude of
35 the pulse 180.



e

pulse;180'is controlled by the clock (not shown) in 30 the control

processor 130, and is preferably on the order of 500 m croseconds to 1
' econd. No sanple is taken during the tinme interval

mlli

becgusg=such a sanpl e woul d be neani ngF@%- because all that would,be

80

between T anq 2T

uld be the anplitude of 35 t he pul se 180. -22- After the

has been term nated at the_ti 2T, the drive tQ the notor 48
i s al\soVteyninated; ho _F?ttFkFtE?ﬂiﬂﬁ}Fsgfﬁé bas gF
ts A a tattiertimer2Bs the drive to théumotvrndgngsohlsle notor 48.
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pulse allows enough of the transient to die down to
permit an accurate reading of the back EMF of the
motor 48 to be made; however, the delay time is depen-
dent on the size and inductance of the motor, as well

as other factors, and other values may be used depend-

ing on the particular components used. The sampling
is done under the control of the sampling gate 176
which is enabled during the sampling period 182 and
other_sampling periods by the microprocessor 130.

. If the back EMF measured during the sampling
period 182 is too low, another run pulse 184 is gener-
ated during the time interval between 3T and 4T, and
the back EMF is again sampled during a sampling period

186 occurring prior to the time 5T. If the back EMF

during the sampling period 186 is again too low,
anothet tun'pulse will be generated at time 5T; how-
ever, if the.back EMF is higher than the reference
voltage, no run pulse will be generated at time 5T,

‘as is illustrated in FIG. 9. Rather, the back EMF

will be sampied during a subsequent sampling interval
188 prior to the time 6T, and if the back EMF has |
dropped below the reference voltage, another run pulse

, _ the sanpling
period 182 fortagshrasbars cthe Joter c48steonat immedipsglynsamplednati on of

PESbARPAL I Gelbs €RVNDRCKIEMF DRIRG t an

t he

®

I”'\

184



186 occurrlng prior to the time ST. If the back EMF during the sanpling

period 186 is again too |low, another run pulse will be generated at tine
QT, how 30 ever, if the back EMF is higher than the reference voltage/
no run pul se wll be generated at tine'S5Logs is illustrated in FIG 9=

‘Rat her, the back EMF will be sanpled during a subsequent sanpling interv | .E>
188 prior to the time 6T, and if the back EMF has 35 dr opped beIOM/the 47

{eferg$ce ¥ﬁ' tageno &Fﬂb%e[)M@t&ﬁfddat €Be &Qﬂewsﬂtbwheepebathﬁdt ﬁt th
i me e e_repeate odic inter e ru

pul ses bei ng epﬁﬁﬁﬁgﬁﬂﬁ 5%9?%ﬁ3 ; ﬁ%?g #ﬂg?ﬁga 5e§¥@hftp%e Bt or 48
subStantially cqulses béing eliminatedFQSe:equgradmtOOmﬁlﬁtaio theen t he
| abel er is initi &a egpr %tépe‘lga%@gg: gﬁﬁ%%ﬁhﬁ&ﬁ processor 42

and the control ocessor are 1ni e con processor
46 is condi%ioned to |mt|B&iﬁtt&nge@@?nQOOFIGhelﬂebwhponthscbapelet a 10

start pul se frongd hen ik fAPPy EkESP] €8, tHQOﬁafsﬁew}s %natﬁéaﬂnFcEBLse a

clock in the control rocessor 46 1s reset to zero. sequent

a
separate timer |RF W 4% ?W@lE%EecﬁﬂﬁFﬂﬁth??ﬁ§§°Fh@scéﬁ?rbp¥processor
clock has been rigfetizdd) Sarmoumdeéoﬂemndpﬁeée@so?f4b0wsléondﬂ:eaaeahe

TOLOT 48, aS Dealh i {lke o ! Bredlis, SE- chS e pBRE T SRTPECRE. B o
pro- cessdi0 46 istarndulsectirom theihitheprecéssornr42pul tponArecgipk nay
ocours. the detdf ot LoATk BElee p G168k i FReIAbERERL Phosrpsf 1F Cage
(Ff st opaque edde reset tonzeresi tSubseguently, & separabestimen is
encountered. If @ﬁ%@%é‘%é’f@&é%é&tmﬁ? t fmék2thePELRELBY! PRobassBR!
to the mcroprocessor
clock has been reset. This provides an indication of how
15 - long the motor 48 has been runnihg; If the time ex-
-ceeds a predetermined limit, the run timer times out,
the motor is stopped and braked, and the control pro-
iw’ cessor 46 is conditioned to await the next start pulse.
A signal may also be sent to the audio alarm 52 to
20 indicate a jam. If no timeout occurs, the detector
' 50 is sampled to determine whether a start print edge
(first opaque edge after home position aperture, FIG.
7) has been encountered. If the edge has been detect-

. ed, a start print pulse is sent to the microprocessor

25 42, and the condition of the motor is checked, as is
described later. If the edge passed previously, the
timing disc is checked for a position index. 1If a
position index is detected, a position pulse is sent

- to the microprocessor 42. If no index is detected,

30 the timing disc is checked for the presence of the
warning track (widened opaque area, FIG. 7). The
widened area can be readily determined by the length
of time it is aligned with the sensor 50. When the
end of the warning track is detected, the motor is

35  stopped, the brake is turned on for a predetermined




25 45 and the condition of the notor is checked, as is described |ater.
| f thet edge passed previously, the timng disc is checked for a position
index. If a position index is detected, a position pulse is sent to the

m cr'oprocessor 42. If no index is detected, 30 the timng disc.,is
chrecked for the presence of the marnlng track (wi dened opaque area FIG |
1!? wi dened area can be readily determined by the length of time it is
qed
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the notor is (?H‘-, the ‘b?]e ‘é'anh?)% Wﬁ‘ae%gg ge?hoaﬁgkgyedlﬁs %Ii:gqoff S
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T, that is, chieck
' motor is off, the system waits until a sampling period

15 iS';éached. When the sampling period is reached, the
back EMF is checked to determine motor speed. The
result of the check, indicating whether the motor speed ]
is too fast or too slow, is stored. If the motor is on, L)
no speed check can be made, and the motor is turned off.
20 ' After the back EMF has been checked, or
after the motor has been turned off, the system waits
for the processor clock to reach time T, that is,
the next time at which a run pulse can be generated.
o When the time T is reached, the stored result is x;)
25 checked to determine whether the motor speed was too
slow. If the motor speed had been too slow, the motor
is turned on, the control processor clock is reset to
‘zero, the run time is updated to include the time
accumulated by the processor clock during the last
30 cycle, and the cycle is repeated. If the speed of
the motor was not too slow, the motor is not turned
on before the processor clock is'teset to zero and
"the run timer updated. 1In the'event that the motor
was preéiously on, and no back EMF check was made and
35 stored, it is assumed that the motor speed was not too




_‘turned on, the control processor clock: % ks reset to zero, the run tine

*t he ngkt tinme at which a run pul se can be generated. Wen the tine T is

reached, the stored result is 25 checked to determ ne whether the nojG
speed was too slow If the nmotor speed had been too slow, the notor is

updated to include the tinme accunul ated by the processor clock during
| ast™ 30 cycle, and the cycle is repeated. -If the speed of the notor
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reset to zer
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charged or leifemtsddroﬁucasvehbamt&r:lyatdima&@@sqauw fdy ous probl ens.
For exanpl e, en_t he,vol tage,applied .t ﬁéﬁproc dr ps bel ow a

p
predetern1neﬁv?gngacPhéeSBeFQFB b >S erratic.
When t0s occhasgedhereisatemosegnalSUbhmvdmlagetﬂarﬁauﬂauswnzmsor can

2l ter or ora88ubbesdPiBus! BEeHikRsl N P BT LSE (e WiiegREOr can

al so. cause dama ead, for exa con I nuous
eqer gi.zi ng odePbiedote af mﬁﬁéowpﬂﬁsﬁgrelm sbehom &l predetenmined

non-vol ati| ey e, Sthl BpekheitHRO¥ the mitboprodisddr delidifedr | 0ss of

battery voltage can
ratic. When this occurs, the g:gatic signals £rom

15 the microprocessor can alter or erase the data stored
in the various memories. The processor can also cause
damage to the print head, for example, by continuously

‘\N; ' energizing one or more of the printing elements. In
/ addition, when a non-volatile RAM, such as the NVRAM

20 60, is used, a drop or loss of battery voltage can

cause the data stored in the NVRAM to be lost.

- A A circuit is pmovided
. (FIG. 11) that monitors the voltage ptoduced by the

25 main battery, such as, the battery 26, and protects
the various memories and the print head in the évent
of a low battery condition, and in the event that the
battery is removed. This is accomplished by a compara--
tor 200 that compares the voltage at the battety 26

" 30 - with a low battery voltage reference. In the event
that the voltage provided by the batte:y 26 drops
.below the low battery reference potential, the com-
parator 200 .applies a signal to the mictoptocessor 42
and to the control processor 46 in order to put the

35 processors in a reset condition to ptevent erratic

~alzf &
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' c.ausethe data stored in the NVRAM to be |ost. - A

- quit_is provided (FIG 11) that nonitors the voltage produced by the 25
Akattery, such as, the battery 26, and protects the various nenorjes s
e print head in the event of a=R6w battery condition, and i.n the
i hat the battery is renoved. This is acconplished by a conpara- tor
hAat conpares the voltage at the battery 26 30 - wth a |ow battery

afe refeperation ﬁbﬁﬁs wentIt RAAE4HON 0 the) CORRAR LI 1409 he battery
26 drops bej mlée a0Wikathdny siigHanad RHE HAM 58 41 cone mmor 200

applies a s to the m croprocessor, .42 e control ocessor

|Ir[1)porder tokﬁ got Rreygnt %‘5&4‘%% }qiﬁ'ga ‘Hi%e‘bcﬂf@fﬁl% ?’63 vent A

e-r(rjat i cI _ feﬁm ther RAMsn thenﬂelcn‘ablﬂng sirnabris tétsammlbéartaog applies

a dis in o} Oa ta from

bei nga%rl ttg ﬁ?gn% h%??sgé rﬁ%t% W%%ﬁl ‘ng %#u s al so

applied to €o thenebyr m&vmmmaﬁlqn tofe the prinachend v€6.68 to

ther eby Pr ek ,° ﬁ@gm}; W eHe Print) hedlieh Bl efflLy 19y RAV and the
tive :

print head are pr ot ect om erratic operatlo f the

m croproces!”-'§§¢§‘=e ofrom er:atic ARerAtian f Hhe MACEIRIQGRS=of dat a
froma non-ygiatil e read-only nmenory such as the NVRAM 60, a back- up
battery, such as, for. exa Ie a I|th| um - te 0 (FI 12), '
provi¥dd. The use of IR PXf ‘bé °‘baﬁ‘t|cul arly
advant ageomoﬁévolabeneuseaaudnmwoxqs éuue a5 e INVRAN wngashel f

oL O™ LEaBkdp, BasRRRL X RhCIa, Hh Wbt i BAE DU,
becone di scberye2lfel(RIGuelR)radisdiprovidead orRhe usee ofcanslithium
battery for suqh a purpose is particularly advantageous
15 because Such batteries have a relatively long shelf
| life, on the order of approximately ten years. How- '
ever, if the lithium battery were used to power the
NVRAM for extended periods of time, it would become - &‘/
discharged relatively rapidly. Therefore, some means
20 must be provided to prevent the back-up battery 210
from dischatging prematurely. Thus, when the .labeler
is turned on, the NVRAM 60 is powered from the main
battery, such as the battery 26; however, some provi-
sion must be provided to power the NVRAM 60 when the _ (o
25 labeler is stored in an off condition for an extended
' period of time. '
_ In the.hand-beld labeler illustratéd, -
the labeler circuits are powered by the i :
battery 26 which is connected to afﬁoltage regulator
- 30 212 via an on-off switch 214 (both not shown in FIG.
2). The regulator 212 provides a regulated voltage,
for example. S. 6'volts, to. the labeler circuits when-
ever the on-off switch 214 is closed. Under these
conditions, the output voltage of ‘the .regulator 212
35 is applied to the NVRAM 60 by means of a blocking




*20 . nust be provided to prevent the back-up battery 210 from di schargi ng
prematurely. Thus, when the | abeler is turned on, the NVRAM 60 i s powered.
fromthe main battery, such as the battery 26; however, sonme provi- sion
must +be> provi ded to power the NVRAM 60 when the 25 | abel er is stored /A
. an off condi'tion for an extended period of time. In the hand-held | abel
illustrated, the |abeler circuits-az® powered by the battery 26 which is
connected to a voltage regul ator 30 212 via an on-off switch 214 (bot
not shovvn in dicde?)216 ,Tlend ethe ANVRAN 160 pis)vpdweredrb'gutheeuatnérgge for

CHTPL ., 2,058 i, B AL 1 660 Lagiior 182 MR SRCHLRM ! o

21% s closed se “condi he“regul at or -
212 35 is aﬂﬁ|wh¢neYQﬂMth¢ﬁlabQIBmy1aegpsrotiagblockid@Ode 2127- di ode
216, and the Y2idee t@ﬁg VigrtbResuiLeliit t he
regul afor 212 an tﬁ?g(fh ﬁﬁenever | abe %r IS O %ratln l }ﬁ di ode

211 isol ates Umderithase M##%Q%@?%‘Ps%ftlﬁﬂe‘@l?%ﬂ?t?Qpﬁﬁﬁér tPhese
condi tions begheés NVRNM \6U LB chEdier cehd®w £he YORAAGE0oESthegBattelrgn t he

vol tage of th atter dj ode 211 is se biased. Wen the
| abeler is tu @f"ﬁal %H"e Qfﬂ‘g% Pf:‘o Jf%g’ée%?r?ﬁe i‘ ﬁ‘ﬁator 212 is zero, and
consequently, if thelzﬂﬂﬂen tise slabselef of s aturped eof fp| théeogtpusf ti e,

ol 0d on Lo VRRAS S, MFCIAEE by SRR EF0) ohdebRPULARARIEL 11 ¢

auxiliary cirdd tl'-lteha]tahpﬁim sis mtmmwo ancappheniahde| denpth PE of f .

fhe auxiliary «inje\idhd M cilSe DLeEely B P0OELE evehtha1epual8EnbogENe
battery side g? eﬁe SW t 21 are |stor 220. The unc?lon of g
if the regulator 2 2 were relied on to power
' NVRAM 60. Therefore, there is provided an

15 auxiliary circuit that powers the NVRAM 60 even when
the 1abe1er'is'off. The auxiliary circuit includes a
‘Zener diode 218 that is coupled to the battety side
: of the switch 214 by a resistor 220. The junction of
N/ the resistor 220 and the Zener diode 218 is coupled
20 to the NVRAM 60 by another blocking diode 222. Thus,
when the switch 214 is open, the NVRAM 60 is powered
'by the auxiliary circuit. Aas in the case when the
switch 214 is on, the diode 211 isolates the battery
210 from the rest of the circuitry as long as the
25 battery 26 is present and active. By making the vol-
tage of the Zener ‘diode 218 lower than the output
voltage of the regulator 212, for example; 4.2 volts,
interaction between the two circuits is eliminated.
For example, when the'switch 214 is closed, the voltage
30 appearing at the cathode of the blocking diode 222 is
gteater'thon the voltage appearing at its anode. . This
revetse biases the diode 222 and prevents currents
from flowing from the regulator 212 into the Zener
'diode 218 and dischatging the battery 26. When the
35 switch 214 is open, the blocking diode 216 is reverse



t he re5|stor 220, and the Zener diode 218 is coupled 20

to the NVRAM 60

by a;ﬁi*er blocklng di ode 222.: Thus, when the switch 214 is open, the NVRAM
ed by the auxiliary circuit. As in the case when the switch 214

60 I B

S ellnlnat

appearing at

di ode 211 isolates the battery-210 fromthe rest of the

as long as the 25 batt @8y =26 is present and active. By making
tage of the Zener diode 218 | ower than the out put voltage of the

regul ator "21Biaséd, c¥REB! pretertialt the Nla®Ad, ‘Hhti‘ﬁiié\g:?‘ two circuits_

vol tage 30

Sacinzsionothe PAESSIGR A5 aRd2 100 | 35 e kSRR he |

vol t age appeﬂaﬁ |i:g mmovedanoﬂebeébmesr Aigcharyed,etHd @ iaeie PP2-and

prevents cu
218 and dISC arglng

o8 fRovnt Bepeof ke shEnanaall otlla Beanea S

YHpen, the

di ode

bl ocki Ay di dthe Jatteryedlse Unde28thelseasmh,dirﬁﬂmsqr amidigidd e Iabel er

circuitry from ana 222 isolat | $hB2EdL R Iscrygliﬁatf&%#e%} é% %210

the battery 26 is reane econes rgéd, becones
forward bi leléi’%f#ﬁl-' mmthgrp§h§ne&hbym 6o battery 211. ~Under
these conditions, tHesdigdes aéénaeﬁa@%hesahaheh% ot @elsdromall

|s seen that the

f the | abeler,.ci other than the
ﬁand ﬁel S I élfeitl?ﬁ"{ of%c{‘gﬁ‘?%eﬂ syetemedor precisedy: Sﬁiﬂééingelt)l%enm ng the
10 pdaditi positidre ofbthé oweByj Boti 8@ juBe1RgS Itheoe:dsfitti% of\Rihd el ative

t d f controllin
t heenor o1 saMh S AFE S 15 PhE Br ERERRE Hrviceoasic St adrimasy
posi tion |namdkﬁortanntsollingthhelenerQESae&ohhefWQheMpﬁidﬂiﬁg
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The web position sensing system is used -

with a thermographic printing device, and minimises
the possibility of damage to the printing device.
The web positioning device positions the web to an

accuracy of .a few mils and’ provides a ready positioning
adjustment that is also accurate to within a few mils. -

The web can be readily repositioned with an accuracy
of a few mils to compensate for manufacturing toleran-
ces. - The system‘controls the printing device to -
compensate'for variations in the speed of the web, and
is usable with hand advanced and motorised ‘web
advancing mechanisms.

Obviously, many modifications and variations

- of the present invention are possible in- light of the

30

above teachings.  Thus, it is to be understood that,
within the scope of the appended- claims, the invention
may be practiced otherwise than as specifically
described above. : e

The present invention is related by diVision ‘to
application Nos. 85 05981, 87 06382 and 87 06384.
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v

*

-~
13

accuracyu
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to position the imprints on the web with this accuracy.



{he possibility of -damage to the printing device. The web positioning
device pasitions the web to an accuracy of a few mls and-provides a rea
Rositioning 20 - adjustnment that is also accurate-to within a fewmls. -1
, The web ‘can be readily repositioned with~ &% accuracy of a fewnils to:: )
conpensate for manufacturing tol eran- ces. The system control s the
printing device to - conpensate for varietAi@ss in the speed of the web,
25 is usable with hand advanced and notorised web advanci ng nechani sns.
Obvi ously, many nodifications and variations of the present invention are
pogsi,bl e in |ilght &fhanieheldolabaldng machine comﬂ'i‘!!sﬂ_ng-d;[ Eoﬁ@iﬂgotmfgnlgnders; ood
that, 30 W thi proyetelel:y ap - | hygent.i may be
practiced ot henlr&\l?\nﬂgieﬂfﬁgn asbg%)et%lﬁlg}%,aﬁﬁ€q-§>gg§%a'gg§ nfo_ggae?s tor hc'(i'gg":'gl' ife :
present i nventiadRlisurply oy of adrenpssdbe wed kayingclabebs nedeasa@dlp5981, 87

06382 and 87 QfiR8fed to 2DaCkiMd/Briip, méadbds wiﬂciﬁbﬁhid"aagéf*}icns_
conprising a hoysi hav %-a nmanual 1 y engageabl e handl e, the housing
havi ng neans fRr™ g‘%d?ﬂbhg PaeRns ({951 Petldme Hre arinkedoldhed firam Khei ng

: age: s rel eas_elmbk;mgadhe;?_d ubelaabﬁtylgfhggnahai @spwﬁmadﬁ%ﬂgr thd igglglﬁgofn he
abel at a pri g n, ;.reans r elin e pri bel

backi ng stri p,&%g%’elmgggépléﬁg n%;dvr?é' ﬂ'? &ﬁgp%geg° é’%eic%rhn?ﬁ? g%é‘?%'l %§° S,
means for advdacking sheipeb the peeling pq_samstatﬁl ladisexicef :MT}p&EﬁT&iﬁ.dk}:élg strip
at the peelin e ahel . el applying

rel ationship \%ln?ﬁ theﬁrﬁlggpyg%g%%ér}gm%ﬁgig’ﬁﬁ?oi%bcf\gag el%a%tmﬁggsla el
into the printtenddy39se tanokherdahel figtocthecpringiss| rosibtordaneanso foe pri nt ed,

satd advanci ngnbesing Bebddted atakh Cele el pifiedd ATHaUA s Rbnbaigkhasty &gﬁg& of

S printi i pcl udj a ther raphi ¢ print head having a plur
"ndi vi dual |y PEPASHEIBIBEY, Apant B fmgkLashyr the irintipeoReans: healndgReyhi ¢

| abel at a thermographic print head having a plurality of individually
seléctaBle print elements for printing on a thermographic label at a
printing position, means coupled to said data entering means for
_ electrically'processing_the selected data and energizing the
\ﬁ/ individual print elements in a predetermined sequence determined by
the selected data to print data on the label, wherein said advancing
means includes indexing means having a home position index and a
plurality of position indices, and means for detecting said indices,
said indices being selectively alignablé with said detecting means,
said home position iﬁdex being larger than said position indices and
(‘j having a predetermined size selected so that at least a portion of
said home position index rémgins aligned with said detecting means
upon the backlash of said advancing means.

2. A hand-held labeling machine as recited in claim 1, wherein
 said indices are disposed on a disc.

3. A héndfheld labeling machine as recited in claim 1, wherein
said 1ndices_are light contrasting indices.

4. A hand-held labeling machine as recited in claim 2, wherein
said indices are formedaby apertures formed in said disc.
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printing position, neans coupled to said data entering neans for

Rents in a predeterm ned sequence determ ned by the selected data .
ata on the | abel, wherein saidsgdvanci ng means includes.indexing
¥AYijng a hone position index and a plurality of position indices, and
nmeans detecti  d jndic sai.d i ndices, being selectively alignable
with said de%‘ect}\[}&“a?saié%sd, ngfgf%%"%ﬁfiﬁ ShRettsdedt i1diady 4raMBefeithan said
posi tion i ndsaisk dasel thatades a plwsdiieynsfbons positivherddddes @anihieratn | east
a portion of ' Eﬁq%p AR N | aligne i th sald, detecting
means upon tﬁgeedbgg_ as %fdﬂs:gg égd\g/ger%cr{pﬁggdne%%ﬁ‘s’e.enz?a% \#%ﬁ-ﬁ?éf"ﬁiqnabel I ng u
machi ne as rindiced.in claim 1, wherein said indices are disposed on a disc.
3. - A hand-held | abeling machine as recited in claim1, wherein said
I ndices are |ight contrasting indices. 4. A hand-hel d | abeling machi ne as
recited in cfai nfhandnkeld labeling mackine a9 cerbtedein nlaipc:t whereinor ned in
sai d disc. 1ddillddscliadfddeblddehslddvihgld etermindd wideh sePabatidhphel d
| abel i ng machine as reci#ﬁq i n--fcl aim 4, erein said disc includes a
plurality of® OHFIPR W rRtifreR AR QFRsTei spidaftppSurthesningindlag are
i nt er posed bt wees haxyidg Romtdtlogreater ithah Gasd gredetdrmiaedlwdtil | abel i ng
machi ne as rggj 3 [ i n_Sal [ SC . DG es areas, having a
pr edet er m ne%ﬁ\i‘\n&%?#ggg%g?&g} ﬁ'ﬁiogg?& 5%3 [ ﬁ%ng':'eﬁd’lfcg%ﬂ#gg?ﬁ é’é’ggtié’t“her , said
di sc furtherindiersdi ng an area having a width greater than said
predeterm ned wi dth separating said position indices fromone of said hone
position indices. 7. A hand-hel d | abeling nachine as recited in claiml1,
wher ei n sai ’*i ndesbeRg-heddhdabekingmaching ag zecitipdotn wdadm Josvhexsdni ndi ces
and wher ei n galiddinxihg Qeahd dinc@Gded @ pINANICH St HEhe\PBE1 BRI 14I¥Rs POSI Li ON
I ndi Ces'. 8. andA wnearne ihgali lpg'sbi(:i:likgginrﬁggé rLe!.'eainJe%%ngdd l'»letr:]wecelnaIsan;.cl7 homV\Qer en

' 'p'o'sition indfces.
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8. A hand-held labeling machine as recited in claim 7, wherein

said indexing means 1_nc1udes areas having a predetermined width v
separating said position indices from each other, said disc further
includirig an area having a width greater than said predete_fmiﬁed

width separaf::l.ng said posi'tion :lndit:es from one of said home |

position indices. ' '

9. A hand-held labeling machine as recited in claim l,iw'herein
said disc is fabricated from electrodeposited nickel,

10. A hand-held labeling machine as recited in claim 2, wherein
said disc includes a warning t:raci: disposed adjacent said plural:lf:y
of position 1ndice§, .and comprising 'sensing means disposed in
proximity to said indexing means for sensing the indices and the
warning track, said ':lndexing means Being mechanically coupled to
sald advancing means to 'sequent::lally advance the home position
index, the poéition indices and thé warning track past the sensing'
means, sald processing means being responsive to said position
indices to cause the printing means .to print the selected data at

predetermined locations on the web, and said processing means being

| I!lll!! IIII{I T



sai d i fdexi ng neans includes areas having a predeterm ned wi dth separating
said position indices fromeach other, said disc further including an are
having a width greater than said predeterg ned wi dth separating said

-position indices fromone of said hone po L Ton indices. 9. A hand-held

« | abeling machine as recited in claim1, wherein said disc is fabricated
from el ect r odefprtherdenspariadive tid) sald lvamdidgekdadkalfet icagsimys thaaadvanedsy t ed
g a2 YRkl v Reftba?e GCUARSE "o Uaih o' IR FSH S BIREE AR
sald plurallty of position 1ndlces, ng o I'ng sensing neans di-Spo

Loximty t‘E?‘“SaP‘lF’Fﬁ@FE%Pﬂg" sais afldlgms% Wﬁ!:}\ tthe ﬂemaimageam afier v(d!enl ng

track. sai d | NERYEAE JFEARS Webl hsk Rekaditedl | Y coupl ed to said advanci ng
means to sequentially advance the home position index, the position indices
and the warning track past the sensing neans, said processing neans being

responsi ve to Hai A pasd-hetd lanséllaﬁg Ha’hiid! a6 ié’tﬂt&! i1t bmmeps,mbeeml nt

t he sel ected det er m catl o] a

processi ng negs%tégb%%vna% T8 MeRns ¢ H’H s ?gs%tfﬁﬂ"*femf"b“saf‘ﬁ ‘%&F?ﬁ%@aﬂ ack for
causi ng t he a@mnesﬂggm 1o operatilivat & ichesé alydamiy bfaldapdtovbe appldiedh a
manner that a fOEEsPlekt L | g o) { sensi ng neans
after the feeding of tﬁté. ﬁi/e}bhﬁg?(f}gé%annat edﬂ‘%n?&ckm% (ﬁ'E&f ‘d | abeling
machine as recited in claim 10, wherein said advanci ng neans incl udes an

el ectric notorizang m-%mdspduhaﬁgfiﬂ%ﬁiw sUBstaRL 151 BPSE Aldr¥en (R sCAHRA
dynamc br aki lied to- said electric_ notor when a warning track

n o be a
sensed. 12"9' ﬁhﬁ?‘r&rﬁ & tPatRd iafgshrrRhimheydavings-al |y as herein

d rlbed with reference to and as shown in the draw ngs.
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