éNSTEM POR CONTROLLI NG THE ADVANCEMENT OF A WEB OF SHEET STOCK CONTAI NI NG A
PLURALI TY OF LABELS. This invention relates to a systh‘tg 47) ér'ol(t]f ng . the

advancement of a web of sheet stock containing a plur

di sposed along the 5 | ongi t udi nal di nensi on of the web. Such
systemis particularly 'suitable for usejin hand-held | abelers. Hand-held |«
quﬁjers utilizing thernographic printing devices are known. Exanpl es o
su hand- 10 held |l abelers are illustrated in our United States Patents

Nos. 4, 264, 396 and 4, 407 ggaemMaprorUcoONSROBLANGS THER! Abi7aARPEMER®L | On Seri al
No. 485,012 filed April o# al@88 OFcsHBET! sTOCRaCONTadNENGecat i on No.
2,138,190 published Cct oPRURALITYO8#) LABELS. Wii | e the devices

di scl osed in the above- described references do provide a way to make
imprints on a thernosensitive web, they are capable of inprove- nent in

certain respects. . POnEARbent OEN-DIAOLL Gk ! ByBebicrap! printing

device, particularly 20 density printi vice such as one
of the devices |I¢%%¥¥%}bﬁn9nth%ea@Yéﬁéﬁ@ﬁﬂtoﬂ dauweb ﬁﬁt%h@etbStqch07 692

and British Pate”&oﬁiﬁ&hfﬁé'9”pf@raf1ﬂ§8o§99abéis'§1§§8§§53£Yoﬁgcﬂﬁéte'y to
control the timng of th energlzatlon of the varjous printin

el enents asda funtPPFhtRfingl QHReRsHon oPL Hae B8P For exaPPFR, 2in such a

system the web isyseahi fsiopstyiéelarbpdsaiabDer 06F 1 956 ﬂﬁlmnagheianents
- nmust be energlzedl%% ih{ precise.time that the portion of the web on which
the inmprinting is S50 s positioned 30 adj acent the printing head.
Thedifficulty of the Han@-held labelers utilizing thermographic

printing devices are known. Examples of such hand-

10 held labelers are illustrated in 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 Application No. 2,138,190

\_ published October 17, 1984).

15 _ While the devices disclosed in the above-

described references do provide a way to make imprints

on a thermosensitive web, they are capable of improveF
ment in certain respects. For example, when
printing with a thermal printing device, particularly
U 20 with a high density printing device such as one of the

devices illustrated in the aforementioned U.S. Patent
No. 4,407,692 and British Patent Application No.
2,138,190, it is necessary accurately to control the
timing of the energization of the various printing

25 elements as a function of the position of the web.
For example, in such a system, the web is continuously
fed, and the appropriate printing elements must be
energized at the pfecise time that the portion of the
web on which the imprinting is desired is positioned

30 adjacent the printing head. The difficulty of the
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%

problgn)ls further conpounded by the fact that each of the printing
elenments has a length and a wwdth of only a few ms. As a result, the

must be precisely controlled to avoid printing gaps and ehanges
'nt density, as well as changes in character shape, particularly when
t hd dpéed| of the web varies as it passes~the printing head, as for exanpkuf

in tke cgse of a 10 | abel er having a hand advanced web. The present
i nventToh is deflned in the appended claims to. which reference should now
be made. In a réneChsarmﬁehmtcaipdﬁmedn@ﬁttm fdét thabes&chs

provi ded a han l.d Iabele ut.i m rocessor: based. control

system t hat ser?si%}}%é’%if iﬁm fﬁ%&kﬁf gf B AR W g‘?)%lﬁat i on of

the printing hesfd onimca:cﬁe}amﬂelm th t s posresult pfthdeposbtion oofler- to

assure that an t r I web, and on
RIS She €S HEBE SnOBIIAO0GH OF LhE

any | abel s cut ystem e a preCise timng
disc thats i s capiindind elrments mm rrgram@w sepntrolledieoti i ng

di sc co- operatfzd ﬁx@.ﬁf&(&a Uell asharde te%:il ot ader t opti cal

sensor that senses t posi t1 on of |nd|ces on I m ng and provi des
a si gnal repreﬁﬁlt"%ﬁlllvé%fcmﬁﬁ)sirt|‘§?ﬁra°ter WP?mP@r‘éﬂ-%‘éiﬁlmudes at

| east one and RARFERMY spEEE® @%@%ﬁlﬁriwlﬁsiﬂ‘pésgéélfﬁé t he
boundary between :hfégucces ve | ab ne, .or nnredg S|t|on
det er ni n- |ﬂg|ﬂﬁﬁ4¥%§ i P S chafaze -3- to the

| abel boumdarymwﬁémunuhavuhg<athandrédvannédmwebsten1that t he Iabel “/-

boundary is
The presegt invention is defined in the 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 v

the position of the web and controls the operation
of the printing head in accordance with the position
of the web 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
representative of web position. The timing disc
includes at least one and preferably more home
position indices that defines the boundary between

30 two successive labels, one or more position determin-
ing indices and a warning index disposed adjacent

posSitizer of the web or the timng of the energi.zation of the 5 . printing:



appr oachi ng. The indices are sensed by the sensor and used to provide
posjtion indicative 5. signals to the systemfor controlling the °
operation of the printing head. Because.of the precise positioning

i nformati on provided by the timng disc,_nanufactur- ing tolerances be
si gni fi.cant Consequently, 10 thefe~is preferably provided an
adj usting nechani smfor adjusting the angular position of the timng d
reMetive to the feed mechani sm This is acconplished by permtting
disc to be positioned on the shaft driving the disc at a plurality of 15

di screte angul ar Si,LI-0 h.associ ate Lth one of .{he honme position
I ndi ces. Suc 5%’5 {f%?e’?}%%héw aé%g%Pghéﬂgﬁ§ Bﬁﬁgi ding a
plurality of unequalflormspdiel sgestegh otisabrthéelabkd bounflerdi $s, by

provi ding a singl #ﬁ?q fﬁ%ine el hg..sh r.en i ng one of
t he key slots. % rra%\}b the angﬁ?%?l%%l_é??%oﬁrgf géé%%akfég gﬁgt slightly
different rel ati véansan anguredtte proeeigespesdhiondérdanatpyei tioni ng

i ndices, an adj ustgiRyHal@Rtd e 4 e CPOLVEInLYoPPShy! PAENEpRRation, t he
appropriate key slot” over the key ‘or spline to provide™the desired onset

bet ween t he shaft SdhdhenhPrEnkindrheadention will now be described in nore
detail, by way of exanpl Beddide ref etlacsréfise Fésitlﬂénﬂﬁéw ngs, in which:

FIG 1 is a perspective view of a hand-held |eé r _cqQnstructed_in
accordance wi-th tﬁ?#ﬂﬁqﬁﬁﬁﬁQﬁPﬁﬂvﬁ 4 e sthe €ﬁ9§ﬂ?i jscx manufactur- p g
2 tfia syst em bl odinglitagrearamded Iteecome significant = Consequently,

10 there is preferably provided an adjusting mechanism

for adjusting the angular position of the timing
disc relative to the feed mechanism.  This is’
accomplished by permitting the disc to be pbsitioned'
on the shaft'drivihg the -disc at a plurality of
, 15 discrete angular pOSitions; each associated with
&\f one of the home position indices. Such
positioning can be accomplished by providing a
plurality of unequally'spaced key slots or the like
in the disc, by providing a single key or spline on
20 the shaft for engaging one of the key slots. By
. making the angular position of each key slot
o/ . slightly different relative to its associated home
position index and positioning indices, an
adjustment can be readily achieved by positioning
25 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 described in
more detail, by way of example, with reference to



logic circuitry controlJing the thernographic printing apparatus accordi ng
e invention; FIG Is a plan view of a thernographic print. head
Tg..with the printing apparatus accord- 10 ing to the present

ntlion; FIG 4 is a block diagramillustrating one enbodi nent of. the
.fhead driving circuitry; -FIG 5 is a block diagramof an alternati.ve
ment of the print head driving-cigreuitry; 15 FIG 6 is %‘,
diagramillustrating the position sensing and printer contr ol

cuitry accord- ing to the invention, FIG 7 is a detailed illustration
of the timng disc illustrated in FIG 6; 20 FIG 8 is a bl ock
di agram of the nmotor speed control portion of the control circuitry of the
inven- tion; FIG 9 is a timing diagramillustrating the operation of the

not or speed yRNtdAwLhGS )i in aeROERENY 25 tO the invention; FIG 10 is a

| ogical flow diagramillustrat- ing the operation of the control circuit
according to the invention; .and  FIGS. 11 and 12 illustrate circuitry. for
protecting the data stPIGd lnibhaIpdndpachnvdfui&nwnﬂ afhandrbehdr ged

bat t d I HE
PgEFE%EgnE%%QREEﬂ%te% r?{%er rong now to t e&gir%l\n‘%,egw th

particul ar ®ft cthe opreseptGinyventi@ns i s shown a t hernographic

M croprgcessor-control ped. hgnqgh@(%Jgﬂgﬂegléﬁxxufggﬁhﬁqofhehenvent|on
general I'y desiynated by the refer- énce nuner gabelg 10 |ncludes
a housi 1ig 1ologiqzciﬁapi§aypean§rglrlcm9 1W%ftm9’€/%9‘5 € kREPEADAES .

apparatus according to the invention;
FIG. 3 is a plan view of a thermographic
ptint head usable. ‘with the printxng apparatus accord-
10 ing to the present invention;
FIG. 4 is a block diagtam 111usttating one
embodiment of the print head driving circuitry;
"FIG. 5 is a block diagram of an alternative </
embodiment of the print head driving circuitry;
15 } FIG. 6 is a block diagram illustrating the
posffion sensing and printet control circuitry accord-
ing to the invention;
FI1G. 7 is a detailed illustration of the
timing disc illustrated in FIG. 63 | .
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 timing diagram illustrating the
operation of the motor speed control circuit according
25 to the invention; '
FIG. 10 is a logical flow diagram gllustrat-
ing the operation of the control circuit according to
the invention; and

- - [ P [, - ————



16 that d;e supported on a backing web 18. A keyboard 20 is di sposed on
the housing 12 and contains a plural- ity of individually operable key”

switches 22 for en- tering datainto the |abeler. A display 24, which
may be a liquid crystal or light emtting_gdiode dis- play, is also di §po
‘on the: housing to permt the entered data and m croprocessor-gener at §
p onpting instructions to be viewed by the operator. A battery pack,

be contained in a renpyabke hethaay1&0111ua%QEt€aedkeuE%ty %5:
contalnlng a batt r,es royj

t t B
el ectrical power §é¥ Fﬁénﬁaﬁgge%gfénsiaggpgégrkggaaggﬁi85|g@dtPS eVNePtat e
the | abel printiog apédsbhamgedn&a&tbapehndpph;nngheobhtte@? ﬁs gemoved.

apply pressure to tdienad 1164 ] ahel 16 is
being applied to a 1L ' oo = L0 oY hown) is

contai'ned wBthin the hou5|Bgfglrﬁogsapur&Dethhedtabéhs.101thoparhécbiat|ng
strip 18. A D|Ur3ktEKtQBn9%bd91G0|her%hé?ﬁ Esoﬁhgﬁﬂ EotﬂHEHSHEQEhiﬁparated

30 | abel s 16 t forward portion o ousi ng beneat ["abel

appl yi ng roll er 38C‘QRH°FSSSGFGG°Pﬁ€°B&6§| hgndrhedd: dapgdercaccerding
housi ng beneath tbethelhnﬁént&&nprgéneushlysaéhQﬁnatba bgbeher rekeyst rat ed

I |
bar ‘codes et udPhge RungrSEREB.; Bbe Tavalenl a0 EnfiBAR R hristhE "
Eur opean Ali cl elRutbet €EpNprtsThero}peldf ofoadhesivecbhekedl pabelseri c or

b d | | t
P Eode. 1+ Cadll YyRE SERh B R on pABCIBEPAGR 1L HCLAVIRH |
exanpl e, price, Bpoéﬁcﬁlﬁepﬁﬁﬂngndﬁﬁa brysénBeld 2i andr copkains abP&PIB&e

product such as i8¢ 6Ez¢nd§eiabally operable key switches 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 microprocessor-generated prompting
instructlons to be viewed by the operator. A battery

pack. which may be contalned in a removable battery

20 pack-handle unit 25 containing a battery 26 having an
internal resistance 27, provides'electrical power for
the labeler 10. A trigger 28 is provided to initiate
the 1abe1 printing operation, and a label applying
roller 30 is used to apply pressure to the adhesive

25 _backed label 16 when ‘the label 16 is being applied to
an article of merchandise. A label stripper (not
shown) is contained within the houszng 12 to separate
the labels 16 from the backing strip 18. a pluralrty
of guide rollers are provided to'éuide the separated

30 labels 16 to the forward portion of the housing beneath
the 1abe1'app1ying roller 30, and to guide the backing
strip to the rear of the housing beneath the roll 14.

aAs previously stated, the labeler

illustrated is quite versatile and is capable of

35 printing alphanumerics, as welllas bar codes including



etc. is also entered via the keyboard 20. In addition, the nunber of | abels
to, be printed may be entered. 10 Al so, a data input/output connector 32,
nay be pro- vided on the housing to permt data to be entered into the
‘abgher by an external source, such as, a renotely-located conputer; and to
B0\ t he battery 26 to be charged. 15 Referring to FIG .. 2,
board 20 is coupled to a perlphePaI interface adapter (PIA) 40 mhloﬂ/
(Mgs an interface between various |nput and out put devices and a
rOCGSSOEhéZUnARr&QsQQU@'r%uEQ PUPR)ClaNa ithec Butopeddapt er 40 are

a gger 20 -|s controlled by the trig and a
control ci rcthielﬁhhlﬂ‘m&ﬁé Ja noe type of formaty g’iﬁé"i"*&dvanm ng

ﬁgeel 49. A detl bl&mmi&memes:aa nide ,01is rdadidy tdeae\maaabyammg-vmeel
or pre- ra i_m circuit
46 responds tg %‘er gg@r\oﬁ%q'ar %@a:]ﬁg&g‘gs%;??'jtgesyé (H control s the
operati o5 of wia whe Xeyhoandy Ztﬁot orThmdam dlo rhgypp‘rlmdablfy)rbe a D.C
motor. An audi ?aﬁl lear ﬁ%#or ‘?(?% I r?t S athE AN IRl e f ace

adapter 40, an u§e ul he operator that a
probl em or pomatdion ahomy étheeﬂft@“%rs%rﬁﬁ &he 184 28,di9910LA ar m 52 may

be used to i n@eat Qsaa@sv@fm@@rvﬁaatﬁﬂef Madana :m f aud yaq@itilorhead,

that the | abeler is qut of S to indicate

Lhat toca a0 the hwkiy fif gAY, o b gl e st [0 1N ¢

latter aQase, Me.;oa,utﬁ ldaé;aaliaxput‘.;}ﬁbuum:rt lm:mmn:dm 37 owmaie ben puat bl e

i cati on eaG dddTR 0P hIUL P eI dk Ok e ! 20 1o ~
f i's cou t he

depr essed. Th I'splay m cr opr o-
into the labeler by an external source, such as, a

remotely—located computer, and to permit the battery
26 to be charged. .
15 Referring to FIG. 2. the keyboard 20 is
coupled to a peripheral interface adapter (PIA) 40
which provides an interface between various input and Ka/
~output devices and a microprocessor 42. Also coupled

to the peripheral_interface adapter 40 are a trigger

20 switchf44 that is controlled by the trigger 28, and a

' control circuit 46 that operates a motor 48 that drives

a web advancinglwheel 49. A detector 50 senses a
mark or index on the web advancing wheel 49, or pre- ' NG
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'cohnecred 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 audible 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



5 cessor 42 via a display driver 54. The display 24 is used to di
data being inputted into the mcropro- cessor as well as other nessa
such, for exanple, pronpting and di agnostic nessages generated by th
m croprocessor. A read-only nenory (ROM 56 is pro- 10 vi ded for
storing permanent data, such as the progrdm defining operation of the™ ,
device. The read-only nenory 56 may either be permanently installed in thes
| abel er 10, or may be renpvably installed_in a_socket or the_ like to permt
the font and/ or LAStRE: CA§ehe thBaAYSAPIS alagp SRanGARGPELHUSKEANSPy 56. In

3ddi tion, ha rag%%iaféca%s ati@Telye (RAYcat3onusakhe time oher bigthkort term
ata, such as ta ent.ered vi e / 20 4iaS cQr Qyid S is a
non-vol atil e ra%83n5§3§§§§sng?b%§ f&%ég%s%%ﬁ?géﬁptéglQ%Pg§ggfgfing dat a
such as format 20 dat aTheTkd splayt 2dutiguconpiedc tor the microPgo—comuni -
cations between EyiC & :an s ter ol igisbi%y 24 is
acconplishéd byg%ggpﬁnﬁzﬁgég gé?gﬁﬁp%sgg%#ﬁ%?nggﬁtafﬁg aIi P?nglhead 66 and
print head drivaseds toodispdapo daa Heinghdnputitede inkOe thGaPAEEOREO25
An anal 0g-t 0- di gelsBlorC @Y Welld" a&0 othie! Gidsisddelze suh,- folrceXampliess f ace
adapter 40 senses the batt?@% vol ta or the volfgﬁg apgkle tq?}he pri nt
head assenbly 6PTORPFLRG,ANGeSia9nontis MeFFASSS ST 6E S % Bo'Sge to the
peri pheral i ntemnfiareprdaeissord0 20 ridad-only memoxy IROM) [Si6odes Pro-nay
adj ust thetine (P | Nt ' ‘QAed 0 oy a
vari ati on?'ult n bé}ti{a%rdy_ flcg))? gﬁ%"ﬁg%%ﬁ’%gﬁé tgggﬁrlp%eoﬁé{ %é"%; iar]}‘t head
asseftbly 64 is iQafisting aperatdianaf ithe f qey FMhe Feadnenlye memory
illustrated enbag mrRt ,eitﬂiﬁrpfbé“?éﬁﬁdxei&i@f@dsﬂled denttdiedaded err i nt
head driver 68 eind thenP“ nt head 66 .di s.posteq_ O% a}. thin fil P subq__thr ate. The
print head 0, or may be removably installed in a socket or the
like to permit the font and/or format to be changed
15 by changing the memory 56. In addition, a random-
access memory (RAM) 58, usable for storing short term
U data, such as data enteted_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 hgad 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 'ptocessor may adjuét'the time that the_pript head is
energized to compensate for variations in battery or
print head voltage. o o
| 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



has a single line of print elenents disposed transverse to the direction of
travel of the web 18, and is parti- 5 cularly suitable for use in a

g hel d | abel er because of the high.density of the print elenents that

¢ Up the print head 66, particularly if both al phanuner- ics and bar

are to be printed. One print head, assenbly particularly usable as the
head assenbly 10 = 66 enploys 224 printing elenments that are each 1

long and 4.4 mls wide, and spaced on 5.2 m| centers. Such .a :

kot gur at i O’ the/ IBE L | NeddP i M58 | difa hd DRI Rcha Each of
the printing elenments efnstltutgﬁha 5  resistive heating el enment 80
(FIa " 4)" thato8 ALSRASAE QA | 5Pk Gh SHRE BRA TS FHo P BRAd er
circuitry 68 hds @ sl rksime efitprink ielsménttsdigposd? fransversef t he
printing ele t.s. 80 ) 8 S of the he re driver.
transistors g"‘?] t}ned da‘fﬁ‘%%{ﬁ% féf Cé)i]#&e%if s?é?ﬁg%_ %?1%[@ ﬂa%gr’e%ié?éfl 88
control § he opdrarly isuitgbkdfomtuse Sin ahand+lield Tabelemndecansel i s
used as the ' eﬁ¥§ e frd r 1St : es 84 nust
be provided, ngngght{e | _tg?ie're -|)g-6€/g§hé86£ andtgt e.énd%t?ta@r%%:}%r 8 nust each
have at 25 UR diR BEARGHEAR 66nPATARUIAGHE (E BRED ALPHARIRAE 7
serially fronds daid BaWodedcard thdse prhEnkéd] r One@fpelwe khgaqgnal s ,
applied to a cloc IlneS%%c$%§¥ithe input_register,86 .0s full t data is

transferred i3P§EIuY PRF Y, 13RPIR38 (T RN BReA AT ont r ol
of a | atch siGmanplois 224 Printing elaupntsrtisst Bre ¢acke DA, The i nput

register 86 igy {d1obdShla by, £ FERSly L SaiPRbpdced b 9.2 GREL |1 e 95,
and new data I's supplied to-the Input register.” = -9- _
' centers. Such a configuration permits a virtually
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 W/
each of the printing elements 80. A gate 84 controls
each of the heater drivé: transistors 82, and an input
20 register 86 and a data registet 88 control the opera-
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 daéa 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_registér 88 under the control of a
latch signal applied to the data register 88 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. |

\o/



Because the resistive heating el ements 80 draw a substantial . amount of
currént, for exanple, approximately 50 mllianps per elenent, and beca
of the extrene density of the elenents, .for exanple, 5 appr oxi mat e
200 el ement's per inch, the current drain on the battery 26 would be
exce55|ve I f all of the el enments 80 were.gurned on sinultaneously. FoI
this.reason, the heater driver transistors 82 are strobed by the gates 84
SO at no nore than one-fourth of 10 the heater drivers 82 may be

energi zed at any one tinegeddusdctisarboss ievive | hesting osllementss g, the

strobing is ac | i z r N t he gates
84, andgby enab 'F%é; %h%gﬁ{%@“l%t A‘H%EEP 8% %ﬁ%&né‘ [}F@? %’?3@@0 i ghed by
provi di ng two b&mko:em@telm@mausllalzammcpﬁzemmemhesan@cbws_e)z
respectively, q?gé ?EHE ién ﬁﬁﬂﬁ&tlve
Eacﬁ of theyblgge enab |§€edﬁﬂe%?€§§%o oA%Q f?@ ?i gates g4
so 20 that mmxmeﬁemez%te%emnwepeha%m%m eerrent drain| s
hi gh, and the Oéﬂi'eﬁh@%iteé epgbhedldwe ékceddfvéi DPadll Sofi@le The STI

signal is applied to one of  the gates ecei Vi t he_ BEI nal and-
to one-hal f of $HEMERERS de?%%e$%¥$ %iépéfﬁne°§ﬁ al F°%ﬂ5¥*%rly, t he
ST2 signal is ap@ased,tbhehbegaeesdﬂﬂvmnttransistegstmk &fd stroléd Thus,
since it is ne S t nabl e

si gnal s and ongsifeﬁ% §?%3%E838 @?é@lﬁggﬁ hfy enag?e only
onge- f our t H0 of th@33meategaQEEV3mSa§% @ﬂ&bb%deaﬁrﬁh?eﬁl@%na@Yn%ne Thus, the

date fromthe d@imer €egi ster 88 is applled to the heater driver transistors

82 in four steps, so that_no nore th one- rth of the transistors 82 may
be energized at a given t*ﬂe the embo 1ment {ff strate in FI@ i

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, respectiveiy; 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
U 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 receiving the STl 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 energized
at a given time. ' '

"



~-"10-" An:alternative enQodinent of the print head driving nmechanismis

ilﬂ ustrated in FIG 5.  The enbodi- nent illustrated in FIG- 5 is simlar
to the . one illus- trated in FIG 4, except, that the input register 86 5

i s _broken up into a plurality of smaller registers, for exanple, seven
“stjege shift registers 86" in the illygirated enbodi nent. Such an
‘ramndgenent has the advantage that it permts data to be entered nore \’/
kdlly into the system thereby permtting a faster 10 printing speed.
pccurs because eachnofaliter maioe smbodimegitsiofr thes prdat heddd in -

\paragflel f ' Rak ' OQ. . d
cedl be shif E“gé‘qé'ﬂﬂgf HERRRERAT S e dtae’dn o3 4 w1
I

the 224 shift engqillagtrated in FI& thds 1laggiter &heg@ne Hadddiger | when
| oadi ng the shiratededinsFac: 3. dxt@ptl4Hat tHEfinputd rddisddm@ecannot be.

fed serially i,ntg the shift, registers ', byt the bits st. be grouped so
that they nmay 1l§e%£[9[§|e|ned’pt d At aap?ﬁf"(fﬁigétye #&e@@éﬁs‘ .re%s§qr§'accom 20
pl i shed by t alfiorg example3? sévien IF2-@vades shilft deigisternsy 86 iime, and
applying it t h ' e 0 A =Tol - ' exanpl e,
TPPLl i s nle QAR St Hede " Sl dif He¥atlghathe S ©1ATD ¢
192nd and 224thepadyantagee|thated taRermiis dats to bep enberedmarss of a

buffer 108 (Fl@pidly iHERSEHY leysiieh ! b&{éﬁb? iR it iR ld Fadter he shi ft
regi sters 86'. xt, the 31st, 63rd, 95th, 1Z27th, 159th,” 191st and 223rd

bits ar&Oappl PEdAtd NG SREEG-or TIIE ARFUNA ReKRUSR 9ach Qf &hs Sefen The v
process is repddifad refidted® 86t loarf ivestfeB I pafiFlleld Brdom BXiidh, 161st

o 00T Bk SRR A et bl g g g st
65- 96, 97-1284at20-neddD bel Bhiftedahlp32imesSiterdaad heatregiaml etel y

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

15 load the input register 86. However, when loading
the shift registers 86' the 224 bits defining each
line cannot be fed serially into the shift:registers \a’
86', but the bits must be grouped so that they may be

_ applied to the appropriate registers. This is accom-

20 plished by taking every 32nd bit from the data defin-
ing a 1line, 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, W
160th, 192nd and 224th bits are selected and applied

25 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 108 and shifted
to the registers 86'. The process is repeated until

30  the first, 33rd, 65th, 97th, 129th, 16lst 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

35 defines a lihe. the data from the registers 86' can




35" defines a line, the data fromthe registers 86" can -11- be
tran@ferred to a data register, such as the data register 88 (FIG 4
to a plurality of individual data registers 88 (FI'G 5). The outpu
data register 88 can be applied to a plurality of three- 5 I npu

gates 84, or to any suitable device for +ik+ting the nunmber of indi\
erqgfnts that can be sinultaneously energized. In FIG 5, the strobe P
funttion that limts the nunber of elenments that can be sinultaneously 10 ¢

energi zed is pr &8 deansferrad, ta ja daka geadgter ssuch@s She Ratd rcuits
83 contains 32 tregiigtett s\NQFIE.CH)ZNGrHY & Plairaldty iy inidicdidual f or

driving the pri head Q6. _Suc S mJ.,s s what, si.mler, .th t.he
systemill ustrat 3 F99 tezfsogcsgus(és%fﬂ ;’1‘5 The, SULR oﬁﬂﬁhgeat t,a rat her
than three-inputregiBteat &8' avan rbequappdd e®@\trao\ploira] ittty @f tthree= si gnal s

SI, S2 and g3, tsi{hﬁ%m ) iar]lt,i %?(ﬁ%e%‘{ﬁlﬁb&@%mc% gd 2t aneously

energized i's re . appr oxi - ) of the total nunber of
print el ements. daiting the numher |f idual igllepents &bhathqang, 5, the
strobe signal Slpd $iMiltaedusly@ddrdilzddgw and the | ast one of the
circuits 83. The strobe signal_S2 js lied to the third. and fourth ones
of the circuits 83, and tH® &ti%he sidifustEohe §18P (aks LIRS 11

and si xth ones dahd humber W elE¥hentEtdmat @amibde/ simmltanedusdy t wo out of

2 omar o I (NG I B e A
as three out of Baghewl|theemirauits &3 eant@ingid2 EwardinRute AND obe si gnal
Sl is present, Riftdd dHPdpproprittd [diE Windditcd SerSe! £ Asi v
the ptint head 66. Such a system is somewhat simpler
than the system illustrated in FIG. 4 because only
15 two-input AND gates, rather than three-input AND gates,
are required. By providing three strobe signals Sl,
\,J 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 83.5 The strobe signal
82 is applied to the third and fourth ones of the
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 strobe 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 line of print is seldom as wide
as the width of the print head 66, and conseguently,
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. '



as the wwdth of the print head 66, and consequently, it is unlikely that
{r e, than one-half of the total elements in the first and last ones of the
s 35 83 woul d be energized. . -12- The control circuit 46 (FIG
des a control processor 130 that includes a read-only nmenory (ROM
may be | ocated either on the-%2#se inte- grated circuit as the.
cbnlrol/ processor 130 or in a b separate package. The various \J)
Aents required to carry out the print control function are not shown

in FIG 6 for purposes Tie santinol aigeuidr 46 t(Fltoul® Hnalidestdod t hat

the m crOprO%‘i&Qroﬂ%u%e'ﬂsGr & TV RIS D TR ity ar e the
sane or anal o ous 10 : conponent s, s own w%&jﬁin to prOV|de t he

print- ing f 432TI4'€‘%mq¥)lbﬁ)r]&F€st§9r §6’°cto BIMR INEET ve/ brake
S circuit 134 igraiteildaicuia asmle eﬁrmwmlpumsaoﬂmaz Hakd ng currents

to the tor 4 o-di onv.e 3 { 5 back
SV o the: msrR AR RIS ot af U d oo E YR dd oo
representati mn:fy flef): Mtﬁ( !E\ilht canty aorfiungtinoarss aotl Jhawn dider to -
provi de an i @lagn ﬁd&% t t3Qe t theD!
processor gchr'he cfet ect o 5 ﬁ%c} riﬂyﬂ svo'{}?ceﬁ %lﬁ%;uﬁcér)l as, for
exanpl e, a I iapde M%%Q§s@ﬁ 4%0f EHIR MYsE such as a
phot odet ect Orbel%didlﬁ‘éﬁ)w cUMpUE S a:rfaui%&@ftﬁéeaamenm ahﬂbdiius The

det ect rves to detect i ces for serl f. ,
cont ragtq ng it?r Lfa%“P%’edbtqug’%Yﬂh 1?5 EI?c‘d't rafalntgcp dp%rt[l?%%’s“dht't he disc
51. Preferaling funetioh ceshe adtinil protessar s'le30 mnﬁr@mr& ures abou

the peri pherpdiod i iie/brik Ridbife 19p kit Ui &t fydry difprviad om the

position of t
energizlng 'or. dynamic braking currents to the motor

48. An analog-to-digital converter 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'prOCesaor 130 in order to provide an indi- \J)
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
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 111usttated in greater
detail in FIG. 7. The disc illustrated in FIG. 7 is




quently, the position of the web 18 as it is advanced 30 by the
advaﬁcing\mheel 49. Although, an optical systemis used to detect thg
position of the disc 51, other systens nay also be used. The timng ¢

is illustrated in greater detail in FIG 7. The disc illustrated in |
is - =13- fabricated froman opaque matefgal . Because of the relativery :
smal |} size of the disc 51, for exanple, on the order of approximtely 1. 25_

i nchies in dianeter, and-because of the precise tolerances required, the 5
use of electro- cfamsjd&nédﬂiﬁﬂcmi an @paipre a\mt\m.enisemuse)dﬂlrﬁe:ate t he

di sc. The thick S Wnal 4.\ 3 &7 | vary from 2
mls to 4 mls. %ltg'vﬁ]] 5?|I S"Icl %Jiie IE{% l% 4ihsc C#Ts'csfgfb a@i nt ed
on the sane shafthe sirsger Pfl)aﬂﬂiqigntm%ti-aﬁﬁ/dmhﬁf Wiediaseterd rotates

therewi th to foa plaldse¥Odtie dradike 'ddlléi:tarrﬁ.*e@ RRATENhd he wheel
49 rotates one-third of .a revgdééégiée ngoa conp] et'e Iabel |s f ed.

Three home Dosi 486 Ofs e1egtf, fp”tcﬂr“(gésaﬁer"ﬂi‘r"@é‘ fRE 144
and 146 are prowajedd rfabrd glitec the dirsdhe THe lﬂiﬂmﬁtselﬁfowuﬁarﬁi,sd hree

hone position indi G I ca dISC rot te e third of
a revol ution eagﬂ ess %5'%1"%&31\9 %g%f g% #’S‘%em % ’aﬁ‘d Q
stood that if thJ&uvanC|ng mechani sm wer e nDdlfled such that the dISC 51

rotated at a different ratAes itg1q1rltugﬁrat@‘d r}qﬂg-lgpmél%é Rfliseesvgy d have

to be chalgfd accord;pﬁ For exagP I'sc '51 rotated one fourth
of a revoll® i onMOMnFad @ themame af'-'wa(ssﬁa&}’ 141 &5 s FhreoWethone
poéTTlon i ndi ceadvanainke wh®l 49 and rotates therewith to form a

shaft encoder. In the illustrated embodiment, the
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
o embodiment, three home position indices are provided

because the disc 51 rotates one third of a revolution
each time a label is fed; howeﬁer, it should be under-

20 stood that if the advancipg'mechanism were modified
such that the disc 51 rotated at a different rate,
the number of home position indices would have to be

U changed accordingly. For example, if the disc 51
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 referred to as either aper-
-tures or slots, or by”othér terminology they will be
35 referred to as slots in the following description for



Fol | owi ng each of the apertures 142, 144 and 146 is a plurality of position
dq%ining.indices in the formof a plurality of apertures or «slots 148, 30

' and 152, respectively (FIG 7), which accurately define the -position of
t=abel with respect to the printing head. Although the position defining
148, 150 and 152 can be referrgg.o as either aper- tures or slots,
her term nology they will be 35  referred to as slots in the ,ij
wf/ng description for -14- purposes of clarity in order to better
Agui sh tperpésesn dhechanttposnt bodenpest beeted 4distingabsh146. A

theform of tHhER EFiaEhe AORE pds  F16N SheltirdaTEARl VRN Taa 0L CPS LT,
bei ng printedl46ne bfweh@ih@nbrééﬁii$oﬂtﬂéiﬂﬁ@hgheeérﬂﬁrQQCQ4Qf 144, or 146
is aligned Wiﬁetﬂsméeﬁéﬂt?&n FAdllces 1horRECEbHACSE IeRred Wiadiida 145 | S

sufficiently wmde to ern1t rive train
to occurdwit deasaldtnglah %Bﬁqﬁé area of the di sc 51 to be det ected by

Lhe sensorfS? This prer@?ﬁSnéhEaBGIQraﬂS Béﬂﬂghﬁf‘ihﬁédtnoﬁé aftermt TLO
eep one O OITE POSI ertures all ensor e

si ze of 15 p?ﬁ %%%r?ﬂ?é egiﬁl %dagﬁggyge3|£62 f@ifeﬂ L 3% ernmit any
slack in the mebalﬁgnedbnlthkeheusebebnr§OoneEe¢hth§ pbelapentdeésnlng _
LBS:E?in'ZePF¥?%9'2 e THE] 8" BREEDELORLES | 9192 ko BECHE Poflk ' 27 e
bet weenl® he pb%?%l%ﬁhdbﬁlhhﬁgwgpoﬂgdlQré%PeEFEH"sE@hOFﬁBF YhEha@pst ance W
between the deiesihgnanfops§eesar¥s 6€0eRe0disbessl ebsnéigetdbleand 152 ™

corresponds tgyatM§ sggggr 50. - This prevents the motor 48 from
hunting in an attémpt to keep one of the home poSition
apertures aliQnediwith the sensor'so. The size of
15 the apertutes 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 W/
alignment with the detector 50.
The width of the position defining slots
20 148, 150 and 152 and the width offthe 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- W,
ment that is equal to an integral multiple of the
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’edual 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 tﬁo, thus providing a web travel of 20 mils
between the detection of successive edges of the slots




ment that is equal to an integral nultiple of the 25 | ength of the pri
el enents 80. For .exanpl e, when a printing head such as the previously
described print- ing head 66 is used, the distance between the detec-
of adjacent edges of the slots 148, 150 and 152 corresponds to a web t
thaI Is equal to an inte- 30 gral nmuld4igd e of 10 mls (the length o <
{EJ el enents 80). In the timng disc 51 illustrated in FIG 7, the .7
grat multiple has been selected to be equal to two, thus prOV|d|ng a
meb travel of 2048i| 350canded5@he A8t acresnlsf, SbQCDQSR@éOBdgéstbﬁ t he

slots 148, Lu@paiq l§2aef/éaea Jigsaol m1?.hQnBQ§in hgg,of the web 14 is

defined in 20 i ncr ement each t he marnlngétracks

defined by the w dened ar@&? Yﬁﬂthlgg gAgh198 &he; vBEN4Nng trAfKs,i de enough

to permt the waegipgdt bgcleaet eibeneashteﬁul 1I3ad isgmahle 138enaskebecen t he
position d f|n|n sIo

trated th dt h
of the areds 155 desy aﬁdeP§§QSs%§ePEEFe& Fbebggébngx tr3 gﬁgiPwpge :smaﬁde
as the 10 wi distiagutishedr ézoms¢per arieag betweleat £hedposik@oand 152.

Thi's provides aqusupling Lage aviend Wniloihish qeafsteabia ye

approxi mately four
approxi mately 48Ifi.| 3. tﬁG'wléFh of the aFGé§ 154- 156 and 158 is selected

15 Such t hat gl@cteddtol be. ai{p(io&fidlal:@yc%ﬁi.% agadiae dkssa:hagw shed

fromthe rrower, S Separatin | t hough
in the e dlneﬁﬁdt%§u95r35§daFﬁ |599?14%¥93M€§§n§§°§ﬁei§ 15& %and 158
hae’ been sel ecl16@.t o Thd sapposidest @ warning &y a2k havwmaeaayiﬁhh ar eas

separating.the %{h%tts %EP} }%%a%“‘iol%%px%ﬁﬁ{at‘@'ﬁt BduFR% iesUthd 1ehgth

operation, when I'S not
. of the printing elements 80, or approximately 40 mils.

The width of the areas 154, 156 and 158 is selected
15 such that the areas 154, 156 and 158 can be readily
_ distinguished from the narrower areas separating the
N slots 148, 150 and 152, and although in the embodiment
illustrated in FIG. 7, the widened areas 154, 156 and
] 158 have been selected to be approximately twice as
20 wide as the areas separat1ng the slots 148, 150 and
152, other widths may be used.
In operation, 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 trigger 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
disc 51 is rotated in the direction shown by the arrows
~ 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




ing a | gbel, one of the hone'bosition defining indices, for exanple, the
apgrture 142 is aIigneJ\Mtrlthe 25 detector 50. Wen the trigger

swi jcly 44 (or other manual ly .operabl e .switch) is depressed, the .m cropro-
£ -y 42 (FIG 6) issues a start notor command to the control processor
1 Q ch in turn renders the notor dr+lé~brake circuit 134 operative t.0
e ze 30 the notor 48. - The light-emtting diode 138 is al so enableeé/

he nmotor 48 is energized, the timng disc 51 is rotated in the
efti on sho@f Hihe RPeRFYHR 142 AsStidlhnalianed wikh hedetreter, any

e T, e o 0ol 80 s eI et
advanci ng nechani smis n u ile riio -16- 0 e

is still aligld¥ & %t‘?ﬁkﬁéﬁ e%%‘r@%r(f al‘?ﬂe‘%r#%*re%efo?ﬁi%sd% Dtate
until the traitor i edge tHis Ipoiapes takk €&tk Si.mleﬁmal:)tsyhttamtm det eg- thor
50. At tdhis 1Y K e : ee en up and the
not or 48 §I1S ugﬂtéy otpataa%é& ﬁlrfgqss})de}cﬁé]\%]ﬁé{ hlgg Bfaga'i x,?}la_,_n%o e%%ée}%%ﬂe aperture
142 is detect &Pe®d4 he detector 50, the anplitude of the signal applied by
t he photodet ector 140 t qyHdif tgﬁptiﬁ-ﬂl_{h% e GH e ey Wep2 The

mand L0 [ho i ARSRRASED DY £ ber 8 CaSher it Rl this RELNS (he
nicroprocesspmiﬁhdﬂuﬁpgﬂihdnhgntﬁésghhﬁdﬂéﬁhﬁ#bgﬂmhﬂfK?Ytﬁbiébﬁfﬁi}iOned
tsgl 2&0?9}%?{ In[Bﬁ‘oc?:e%aﬁqr g%:'ﬁ%hé oér)'r ng‘t%%%%ﬁeési %ksgcg?esa%ogz,eq[ transitions:;
bet ween the s|t®spPondi® 4l ke qhange drdsstindedtant qrimeaomr e \o/
detected by th@ndPdt e microprocessor 42. The start print signal
indicates to- the microprocessor 42 that the motor is
up to speed and the web is pbsitioned to accept print-
15 ing at the printing positions defined by the selected
print format. ' _ o : _
As the motor 48 continues to rotate, the k¢)
transitions between the slots 148 and the opague areas
disposed therebetween are detected by the photodetec-
20 tor 140, and signaIS'representative of the transitions
are applied to the control processor 130. The control
processor 130 responds to the traﬁsitions and generates
a position pulse signal and appliés it to the micro-
processor 42 each time a transition occurs. The posi-
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-_
fined, 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 labels 16. o



20 tor 140, and signals representative of the transitions are appl
the control processor 130. The control processor 130 responds to th
transitions and generates a position pul.se signal and applies it tofth

m cro- processor 42 each tinme a transition occurs. The posi- 25 ion
signal s are counted by the microprocessor 42 in order to determine t\he .7 .
pogition of the label with respect to thagrint head 66. Wien the print :{*
head 66 is positioned over a print area on the |abel, as de- fined, for
exanple, by the print format, the entered 30 data is printed on-the

| abel s 16. The process caa-thénpeintind phecessropnbinuess ther diwtving

osition pul se s$iLgn fe Ja) Ny ' s 30,10t i ent er ed
Rata i o orintcathd 8i8e 5eTLbHELARE" 6o PoPaEe>RhiEiehE! yarhDRg®) T O0 |
printing processragktArfdned; hg the, widgnadsarea 18A¢ igudetegtederate until

the warning tragpkedeinenedabyrblc1vudescdetebtedShyi ehéctoatpdl phe-w dened
~area 154 |§ det ect ed bi Bhe conﬁ ol 3 the I ength of
n a9 ée

gro- 5 gess ﬁ % 0 _when
time that opS§EECEr 130 ¥PER; REeqdERBERGORy tiNE g BtoBBt 8REBP€140 ex-
ceeds the | engtareéd fisnbebagwdenethedt bgnshéi phopolleteconcldledxby t he

| ots 148 by t ' t . o | '
ool 140 57, SR e SHRIPUBL 1 iCBp ol HECPEURBTETpCRLLAL °
m croprocessor, §enesaliedi bietiheosletpohdst byt AcPredeterminedi amoupt.

rendering the nghee §ti Hesbbaks abtevhinéd4thner al W¥enifghtakekt BacHD! Or
48. Thus, _when the detected, a brake

si grial isl¥s aﬁpﬁbgggkgg g%geﬁg;o%QgP?_gi%gggg%gépé3WFCE§R‘PSeﬁﬁﬁge t he
nmotor drive/braks conditiiohdd to skespbnheocathe- nentetvandingonf byyhe notor
48 to thereby d¥@%5¥f?k5ythe.motor drive/brake éircuit 134 operative
to brake the motor 48. Thus, when the leading edge
of the aperture 144 is detected, a brake signal is
15 applied to the motor drive/brake circuit 134 to cause
N\ 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
aperture 146 .is aligned with the detector 50.
25 _Alsd, although the tiﬁing disc 51 is shown
| in conjunction with a motor driven'advancing mechanism,
it may also be used in conjunction with a hand or
manually operéted advancing mechanism.' In such an
- event, even though the signals provided by the timing
30 disc 51 would not bé_uséd'to control a motor, the
position signals would still be used to'indicate to
the microprocessor when a printable area is beneath
the print head, and cause:printing to be initiated
‘when such an area is_présent.



br ake tﬁe notor 48.. The notor 48 continues to coast for a short distance
until the aperture 144 is aligned 20 with the detector 50,. and the
pr|nt|ng process is termnated. If it iis desired to print another. 1abel,

t hg# gger switch 44 is again depressed and anot her | abel is printed as

t .51 is advanced until the apertud® 146 is aligned with the detector
50 Al so, although the timng disc:-51 is shown in kvj
ct gtion with a notor driven advanci ng nmechani sm it may al so be used

Action with a hand or ‘manual | y operated advanci ng nechanism In such

an event, even though thgso?gg@iéuQiQVEﬂggegil%ﬁg &kﬂkﬂglégﬁgngisc 51 e

| d not be used to contr I'on Si still
ﬂggd to |nd|ca?EPYﬁﬂ?%éVﬂ¥¥r65?6€é§§0%nﬁﬁ§ma§ipnlﬂeébhénarEhelpobéﬁeath the

print head, angic®usE hé WzéBQ to be Hawé%réiediiAhSPdéEC’E oaRECqskS
t he t|n1ng di sc provi des very

ggnggte |rﬁcw?£u¢$%f%é¥¢ﬁ$ 9 Pﬂ%lﬁggp s%?BﬁlﬁfP¥ﬁﬁlqﬁﬁ.bY_the However, in
order to nake wiming dbécthk, aftuist @eestabe ﬁg?nnal ﬁﬁns?gwbdeémby the

PO . .
ﬁr:anmu? gc? qucng #er%énc%gfprﬁ%g%ﬁ é&#’fﬂ% %\%beﬁ?ﬂ)ﬁﬁﬁl 'g'eﬁ%’aﬁaﬁPsH‘QnHepn t he
posi tioni ng cﬁaQVﬂpqﬁnsnm¢@hmniﬁm an@bhseﬁhenpbglthentngsoﬁrahedpﬂiﬁtmaK to
alter 10 t haanggll ar | r| “{Bh ggégect to Legns
coul - be® lsed ool ’f‘“f’ﬁepagg“éﬁ b 3 ifips BRRECHT, SRER' ckgpyng mane
gguprOV|ded ont@nkh %hﬁ?ﬂ“laﬁdpgﬁbtlengaélhgennﬁbeaévaﬁc1nQCWHEdlbe provid

on the disc. 4#9lervaiivesyothéf REFLhgCABAASPEoRIAVEECHs ! PolaPY gl i LY
of keys or the disc 51 to the shaft. For example, a slot could

be provided on the shaft, and slot engaging members

15 could be provided on the disc. Alternatively, the
shaft could be'ptOVided with a plurality of keys or
keyslots, and the disc 51 ptovided with a single \g)
keyslot or slot engaging member. Other variations
eould be used. in the illustrated embodiment, 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 l, 2 and 3 are

30 shown. The angular displacement between the keyways
1l and 3 is nominally 122°, while the angular displace-
ment between the keyways 1 and 2, and 2 and 3 is nomi-
nally 119°. This compares with a 120° angular dis-
placement between the leading edges of the apertures

35 142, 144 and 146, and permits a *e adjustment of the



keyslpts, nd the disc 51 provided with a single keyslot or sl ot engagi
menbex. Other variations could be used. In the illustrated enbodi nent, ,
20 - is acconplished by nounting the timng disc 51 on a keyed shaft
providing a plurality of offset key- slots on the disc 51. Each of th
of fset keyslots is associated with one of~3% home position indices 1 L
144 _and 146 and is offset therefrom by the anmount of 25 adj ust nent ™

d. Thus, i | ust pent y _ke _obtai ne |t|on|ng t he
appr opr | at e sfitdiﬁxtﬁiqkséggéggkﬁﬁsﬁﬁrtv@Eorgagaﬁﬁps,wﬁﬁeihg Afng disc
illustrated in Felie @eteptos ROyways captioned 1, 2 and 3 are 30_ shown.
The angul ar dlsplacenent beewesk E§§m5§¥“6¥§elk§&g g ?gsgggagg éylzz,

whi |l e the angul ar, di spl ace- npent between t he 2 and 3
|slngn1- naI?y [E “B$EF§1c&nﬁ8F§skﬁNFﬁ &°[ERR]SER§EIéﬂ1dP¥ apkg¥enent

bet ween theSIeadlag,edgestﬁﬁilhﬁgaﬁﬂbeubﬁstﬁé ape%éazeli4zaa@114§eaand
permts a [ ERR| Zggjus 51 relative tgy hg web

t t c
advanci ng wheel aﬁangﬁg &éPSchrtQG k?? iéﬁ BYaABPEO*iMatRiY 4
desi gnat ed by th®heufroffsetesbalkdybe tallked thef mihds b9 poseliBn. 160,

h I d h d ek f .the key
160 by appr axi matsi 5h8  ReRusy; kabeipnel by, LR phRgLRE13hg kiTed b
position. If thetk€yﬁay 48Pvi breausg the Keywaxs 3 apdk3ysdet spakedkey 160,
because thQOkeym@ys1i2&Ddt3eaE9a§Q§ﬁ§deaQe of D¥nelR rthE@ &&Q'bhﬂﬂ edge of

reSU?F?L;urﬁ 2436§%%|$beadﬁﬁFe§hPE Fﬁ Fﬁ g69|¥30ﬁ ofxp & 5%§P1tPPSning
slots with respeth aopbsetWVau§°1sp®£ttinnthe position of the posi-
tioning slots with respect to the minus 1°'position.
. Adding 2° to minus 1° results in positive 1°, so this
- 15 position can be conSidered_the'plus 1° position. 1If
the keyway captioned'by the numeral 2 is keyed to the
Ny key 160, the disc 51 will have been rotated a total
of 122° plus 119° or 241° relative to its position
when keyed to keyway number l, thus resultxng 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 deg:ee adjdstments_of the disc 51
relative to ehe zerd deg:ee position may be teadily
. 25 attained._'Other adjustments may be achieved by elter-
ing offsets between'the_keyways 1, 2 and 3. For
example, a +50 adjustment by spacing the keyway
captioned 3 by 124°:ftom'the keyway captibned 1, and
by spacing the keyway captxoned 2 by 118° from the
30 keyways captxoned 1 and 3. In general, any offset
may be achieved by appropriately spacing the keyways
1 and 3 by the total desired positive and negative
offset added to 120°. If equal positive and negative
: offsets are desxred, such equal positive and negative
35  offsets may be achieved_bg dividing the remainder of



Addipg 2 to minus 1 results in positive 1, so this 15 position can be
cdb3|dered the plus [ERR] position. |If the keyway captioned by the nuneral
yed to the key 160, the disc 51 will have been rotated a.total of

[ ERR ‘} us [ERR] or [ERR] relative to its position when keyed to keyway
nupbe , thus resulting in a 20  posptive 1 shift in the position of the
PO gniing slots relative to the mnus. 1 position. Thus, this position v}
becones /t he zero degree position, and posi- tive and negative 1 degree
adj\ysirent s athet 3508 s @rel bethwiidn ale Kdywarer cardiored @ idridrthay be

readlly 25 att I N tyents may be achieved by alter- ing
of fsets bet %%Rﬁég@ JZ(QaLbZ:g'E For exanple, a +2 adjustnent by
spaci ng the keyvvay captA]dﬂmqi’l mams mqm@&@mmmnmw and by

spaci ng the Y ady ,;%aqg ‘Wm oned 1
and 3. In gene\lﬁ?i any offset achleve by approprlately sﬁ%C|ng t he
keyways 31 and8 Hht has theen f(Ré-B‘? ddatoA N MEHedR iRAT T ldtided to

- 120_0t_ | f egu@emses \&:e’o\rvér?fw;tammj Lm‘tﬁt&haﬂﬁ. giﬁ'ﬂl?d,béiﬁﬁbeteﬁum
positive an ve of-fs e_.achi ev i e

remai nder of © r}e%a% %’2 e(égtcffeél &ha rt?é’ﬁ%ﬁﬁa%’ss Bf‘tﬁ%’e%}"z and the -
keyways capt iwivesd @8 Da@l Cmot'Atrt Heugrsedy |ms:.st yrmss‘arrmttm Frowideldi ng

st eppi ng not f t 4 has been

found that a(yﬁ%flﬁ&yor %ﬁé&ﬁ{ \“ﬁ)y use aség)héei{ewe Ot:oarvaigtsncall“l;'ntg not or

48, parily bddadthe (ﬂrqqeé'lfgmqm%lﬁeecth%m@fcmm@tﬁ&l imwever,

when a D.C. mgyided lb%ﬁq:.hé lcdrit rPAC §Siodes dor IV daag igrdd idus yPr s
controlling tEe sgeeg not or, shaft. 10 I n the‘Present enbodlnent
the motor sp control processor 130 receives signals

representative of the 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 \e’
by the motor drive/brake circuit 134 which includes a
transistor drive circuit i?O that applies an energiz~-
20 ing potential 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- o
ously in the event of a microprocessor or other mal-
25 function. The motor drive/brake circuit 134 also
includes a dynamic brakihg 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 130. A comparator 174 is connected to the
30 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
'35 170 includes a series of pulses which cause the drive



prOV|ded by the control processor 130. As previously discussed, the con
procegsor 130 recetves signals representative of the back EMF gener
tHe. notor 48 when it is coasting, and adjusts the drive signal 15

substantially constant. Referring to FIG~2&~ the notor 48 is dri ven e
Qv drive/brake circuit 134 which includes a transistor drive cirCtht ,1761

t hat I t th ¢
ianal |5 1 ocel VEREFRLE 170 EBrEPerSEFeCEREpota, SRt pef FoRiS CIREEFT
prevents both thealsn ahbebbakic EX§fneenerfabed by ntheppbter 48 bétween

d / br ak L gull 5

o ot her mal - 2ot iog RaBbEY’ 18 RangbEa ol eh  aSERE o b T TR TARR pRESSCY
i ncl udes a dynanf2mpliRgngatertife l#?chh%Peéhﬁﬁtésth% anadPgTEoof the

mot or 48 t05prOvdﬂgléaﬂaebﬁv@fﬁétDgtﬁhfﬁdﬁcQEQKEOStﬂéaéohéréﬁcﬁtaéésirOm
the control pro-_ces conpar at o to the 30

notor 48 and ser%8% fSBCﬁﬂﬁgP%rtF%ebﬁi?“Eﬁ*Eg%ﬁ%?ﬁfEﬂgb9ytﬁ en%?59r48 when
it is coasting wWighia geéatencthan! bagkessAthanptheorgbéreidé colbage t he

ool ea’t o' the’ HBBLELR! 1/ Ind2cbliSa SROLE0L1 81 0L 28he [80cy TRip L1 ) 97
cause the drive lesszthacutbgi:eﬁeoengeemelgage.thbennent n@napub%eiodic

nter- valse TheiBagknEMiregnsyatse Gunths npieéeéﬁopeiéwea hVEoPul ses is
saqg%ed by the conparator 174 an operate as

an =@nal og-to- 5 ©n H?b??a?h%0%95?¥e48°tonFnHPgagicF0E¥ﬁe9€6ﬁ5?5? pP¥ces-
sor 130 mhether.the hotkr EAF genetféeatdr byhahethot pefdbenhbe J06BE&Ge | han or

less than the re{ﬁéf&ﬁ@i%&'&ﬁgg 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
\v’ drops below the refgzence voltage, at which point
another run pulse is generated. A 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
first sampling period 179 occurring during a portion
25 bﬁ 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 betweén T and 2T. The duration of the
pulse 180 is controlled by the clock (not shown) in
30 the control processor 130, and is preferably on the
order of 500 microseqonds.to.l millisecond. No Sample
is taken during the time interval between T and 2T
because such a samplg.would be meaningless because
- all that would be measured would be the amplitude of
35  the pulse 180. |
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300 microseconds following the termination of a run
pulse allows endugh 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 sampliné periods by the'micrbprocessor 130.

' 1f the back EMF measured during the sampling
petiod 182 is too low, another run pulse 184 is gener-
ated dﬁring the time interval between 37 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_agéin too low,
another run 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 sampled'during_a subsequent sampling interval
188 prior to the time 6T, and if the back EMF has
dropped below the reference voltage.-anothér run pulse

0, has peen ier ] hated at the
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5 ture winding of the notor 48. Consequently, the vol- tage across th
motor 48 is not inmediately sanpl ed because it is not representative of
back EMF bei ng> generated by the notor. Lnstead, the sanpling is del aye
until a sanpling period 182 that follows _the 10 time 2T by a tine
intervat sufficient to allow the transiced® o die down. It has been

d th | d 300 7.
ok tetonds f ol o8 Wyl bB° oRATRALRE REL W58 HiRel B, 0P e Brtichetor (e °
transient to dierdebeoreseatepeatlpeznodacudaterwaaelmgthfthherhack EMF -
of the motor 48 EﬁlgéfnﬁginﬁgQWQEEBatEBeFQEE%§P%EQQ 3 gs&%@ai§?%§hon the

size and i nductahce o ctors
val ues may be uséBeeép@ﬁdtthgoﬁﬁrtﬁé gabsteuméaldanponsma@tused The
sanpling 205 is done undgefeReingNho tof F&&e &@rrpbhaa ¢ake1 g@w@ qlg is

enabl ed during t a ng peri,od _ 182 and ot her sa perio
mi croprocessor éﬁliFthNegBQEﬂiEﬁﬁ nEheuPayapetexs ﬁﬁetg&nﬂﬁpﬁﬁ’perlod 182

is too'low, anotbeocessoﬂUMeeah84th& @6Rtrol2proceakod d%rh&& &b&t&h&&-
he,back ENME | r|ng a

i nterval betvween 4 g
sanpl i ng peri od féé gﬂrgpﬁ CSPLSPI BrPﬁgs?Pﬁe4ngle°Pﬁgt§ Eﬁ? duri ng
t he sanpling perindtiacelthegéeedtng béwthenwebeuponn recedetwolfl abgtart

generated ag tagguile B %Be miS%ﬁbgoEEsEB? hack EMg Phé E%%Qggttg%n the

reference vo no run enéerated at
illustrated in Fetary, Pﬂéﬁﬁera checkadr ENF eontrpd PaanG§Odu46ngsare-

suBEéquent sanpl 5gg 8t ee¥al, 188Tﬁé'910Eﬁ ihethb”%oﬁ roﬁnﬁrbEeEQSrbﬂ%king

has 35 dr opped_bel ow t he reference vol tage, anot g
190 wil | be genePif@dreEetntor prEOs¢ach t?ﬁ@ bhecepged of the motor is
checked. After each reset to zero of the clock, a

15 separate run timer is updated to indicate how many times
the control processor clock has been reset. The number
| of resets provides an indication of how long the motor
~ " 48 has been running.  If the time as determined by the
number of resets exceeds a predetermined limit,
20 the run timer indicates a time out, the motor is
stopped and braked, and the control processor 46
is conditioned to await the next start pulse.
Z\snmuﬂ.mayaﬂsolxasenttn'umeaudn:alannsz'u::ndnxmeaajam.
N\ If no timeout occurs, the detector 50 is sampled to determine
25 whaﬂmmaastam:prﬁﬂ:edqe UH:stcxaquecxkp after home position
aperture, FIG. 7) has been encountered.  If the edge has been
detected, a start print pulse is sent to the microprocessor. 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
30 position index, If a positicn index is detected, a position
pulse is sent to the micrcpmocessor 42. If no index is
detected, the timing disc is dhaﬂmﬂ.ﬁdriimapna*mnecﬁfthe\an:r
ing track (widened opaque area, FIG. 7). The widened area can be
readily determined by the length of time it is aligned with the
30  semsor 50. When the end of the warning track is detected, the
motor is stopped, the brake is turned on for a predetermined



Wi |l be‘repeated at periodic intervals with the run pul ses being elininated

as(requ#red to maintain the speed of the notor 48 substantially constant.
Ref g ring nowto FIG 10, when the labeler is-initially energized, the
Meters in the micro- processor 42 and the control processor 46-are

5

W (PN - zed, and the control process@g-46 is conditioned to initiate-the
f ¢€di.X@] of the web upon receirpt of a start 10 - pul se from'the

m\cr dprocessor 42. “Upon recei pt of a start pulse, a clock in the contr

priceséor 46 tiime dntexvalo, And the contmdbarderssax cdehteanditinmssor 46
is al'so reseted q:gegwch,-ggtcghélﬂ@xg hee S stb i té}ﬁm’gﬁ@r i s checked. After
each reset to zero of clock, a1l arate_runfi I s updated to
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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,
no speed check can be made, and the motor is turned off.
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.
When the time T is reached, the stored result is
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 processot cloek during the last
cycle, and the cycle is repeated. If the speed of
the motor was not too.slew, the motor is not turned

~ on before the processor clock is reset to zero and

35

the run timer updeted. In the event that the motor
was previously on, and no back EMF check was made and
stored, it is assumed that the motor speed was not too

ceeds a
e notor is
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- 24- timelinterval, and the control processor is condition- ed to awai
next start notor oonnand The purpose of the above-described steps is/t
determ ne the :position of the timng disc, and 5 hence the positi
the l'abel during the printing cycle. In addition to determning the RN
position of the |abel, the speed of the m@Sor nust be determined. In t he *
|l ogi ¢ diagramillustrated in FIG 10, the notor speed check is nade Sy

i out, and (FEPEned “EhE RESTRSRPY (SIRE AR RSSO At orLERaRE o

not or speed checkurrsimgpden ﬁlimsnoisoacccﬂmd:awd:mdtﬁy motct i aww nof f he rmtor
t ifoit i f f t | '
sampi  ng period dbbed éneck el v clatty Hdde dfr £ f.%‘é@.”@éreaé’%- the
back EMF is checked to det®$ nPFRVIRNDIY shiecussed, &%Ila‘b?lqlhe check,

i ndi cati ng gwhet rﬂrl,}g&é’%d)rlsspaeq% % ﬁe% ffa%e]gé:i tﬁpaélfglv Is stored. If

the notor is on, no s can s turned off.

20 . h%yb%cikaﬂ\ﬁiﬁas %%e c\‘n‘é%k’eﬂseo? a?Jc rPREREEXT or has
been turned off, #@réasam«estSt!ﬁ@rvéh&@éoappsmdct@ctmé ovdepolisti ne

lime T is ?22&@#%%&%&%@% oefle (AT afEhFadE T Sl ey e
whet her the not cevepceeaolhszenn wheny. thé bmetmOxssmwﬂmwe@nstoo sl ow,
the nmotor 4§ t“r&?%:é’é‘d 6Pei§°f‘érh6’$e@r°c§§éﬁr §i£’§ 'x?afﬁé@ioﬁé’ d&h0, the

run tinme i's update 0 include t t1 nme accunu rocessor cl ock
durNfg the Iast cRuse %?%4%usahﬁoPh%m%ycI%P¥se¥%mi%ﬁcxﬁhemf ke evabkage of

the notor was noap;sppeéleavatﬁﬁcf@@%cwsa@tdfé@@e&p@wbefpf@débenm@s@ssor
ok s reset Lp G © B¢ Sheritlon' SF ehE Rl &Fopt dotbbof "Sbons’ "¢
not or
_ erratic, When this occurs, the erratic signals from
15 the microprocessor can alter or erase the data stored
_ in the various memories. The processor can also cause
(Y : damage to the print head, for example, by continuously
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.

Thus, there is prov1ded a circuit

(FIG 11) ‘that monitors the voltage produced by the
25 main battery, such as, the battery 26, and protects
the various memories and the print head in the event
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 battery 26
30 with a low battery voltage reference. 1In the event
that the voltage provided by the battery 26 drops
.below the low battery reference potential, the com-
patator 200 applies a signal to the microprocessor 42
and to the control processor 46 in o;der to'pup the
35 processors in a reset cohdition to prevent erratic
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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
must be provided to prevent the back-up battery 210
from discharging 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 wheh the
labeler is stored in an off condition for an extended
period of time.

In the hand-held labeler of the illustrated
embodiment, the labeler circuits are powered by the
battery 26 which is connected to a voltage regula:or'
212 via an on-off switch 214 (both not shown in FIG.
2). The regdlatot 212 provides a regulated voltage,
for example, 5.6 volts, to the labeler circuits when-
ever the on-off switch 214 is closed. Under these
conditions, the output voltage of the regulator 212
is applied to the NVRAM 60 by means of a blocking

>



beFOM/the.IOM/battery reference potential, the com parator 200 applies
signal to the mcroprocessor 42 and to the control processor 46 in ord
put* the 35 processors in a reset conditigjLto prevent erratic -
operation thereof. In addition, the conparator 200 applies a disablin
signal to the RAM 58 and the NVRAM 60 to prevent data frombeing witt
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powered by the g0, Therefore, there is provided an
15 auxiliary circuit that powers the NVRAM 60 even when
the labeler is off. The auxiliary circuit includes a
Zener diode 218 that is coupled to the battery side
of the switch 214 by a resistor 220. The junction of
w 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. As 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 battefy 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
greater than the voltage appeating at its anode. This
reverse biases the diode 222_and prevents currents
from flowing from the regulator 212 into the Zener
, diode 218 and discharging the battery 26. When the
35 switch 214 is open, the blocking diode 216 is reverse
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to position the imprints on the web with this accuracy.
The web position'sénsing system is shown in use

with a thermographic.printing device} and minimises
the possibility Qf damage to the prih£ing device. '
The web poSitioning device posiﬁions_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 bé readily repositibnéd 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 mbtorised web
advancing mechanisms. _ . |
Obviously, many modifications. and variations
of the present invention are possible in light of the
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. '
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val tage of, the regulator 212, for exanple, 4.2 volts, interaction betw
the two Circuits iss elimnated. For exanple, when the switch 214 is
the voltage 30 appearing at the cathode of the bl ocking di ode 222fi
greater than the voltage appearing at its anode. This reverse biases|the
di ode 222 and prevents currents fromfl_oggndg fromthe regulator 212 Mte-
t he Zener di ode 218 and di scharging the battery 26. Wen the 35 switch
21471 s open, the blocking diode 216 is reverse - 28 - biased, thus
preventing the | abeler circuitry fromdi scharging the batteries 26 and 210.
If the battery 26 is renoved, or becones di scharged, the diode 211 becones
forward biased and the RYFSIRMiED is dpymeitedthsy follovipg Pighticepy 211. Under
these conditi ons,agohecaliiof®aivifedBde 282¢hé Pratént! Bgplaabtfiny 211 fromal |
of the labeler circuitry other than the NVRAM 60. Thus it is seen that the
hand- hel d | abel er des- crim a system f 8£Z32a¥Psel'y sensing the
10 position of the web, for ®&dj weBeng the positiopgipéydoie web relative to
the printing device with gre acy, and for ling the

energi sation of the printi ng§2| @r%éﬁ s.in accor da_ngg‘i]évi'i the web position
in order to position the inpB7nt0$38h the web with2t® §Occuracy. 15 The
web position sensing system i in use wth _ graphic printing
device, and m ninm ses the pogZi b%:a?ig\?y of danage t?'?m{g‘)i nting device. The
web positioning device positPbn®e®e web to an ac : {)f a fewnls and
provides a ready positioning 20 adjustnent that is also accurate to-
within a few nils. The web can be readily repositioned with an accuracy of
a fewmls to conpensate for manufacturing tol eran- ces. The system
controls the printing device to '




conpensate for variations in the speed of the web, and 25 I's usable with
4veé, advanced and notorised web advanci ng nmechani snms. Cbvi ously, nany
jcations and variations of the pré@8ent invention are possible in light =

ng above teachi ngs. ~ Thus, it is to be understood that, 30 -within
d ope of the appended cl ains, the invention nmay be practiced ot herw se
\t han /as specifically described: above. - 29 - Attention is drawn to th ’
ow ng°Di vi si onal Applications di VLAD out of the present application:
Appl i cation No. " Serial No. 87 06381 2186405

87 06382 ' 21¢ 7.8 06383 . 2186406 87
06384 1. A system fgﬁﬁg%g&égngoré?sggvancement_of a web of,gheets -30 -
CLAI MS 1. stockyontafiniog apduralitynef lebeleddismmedndlong. theveb of sheet

stock cont apRiiihatndd WiRkddibn 08t '3 hindi Shpsegh gt ong the | ongi t udi nal

di mensi on of Said web, conprising:. neans rbfrl nting on a label at a-
printing posi tinsAns fexnBTiMting Araaclahglt #fe anpintdse rRogdtmisnti ng positi on;
means for ent enieafs FIreadilcting aheOwdle pRit the dpriNeai}s pestilloggl t 0. sai d data
entering neans for el ectri C?" ogegfala'?% t he sel ected data and energi zi ng

ly Rr
the printing nE%A8e ("@TpPRIfT Pﬁe“géf 0P PTIRE Y abel :  and i ndexi ng
means el ectri caileanps omnpledj-t'possm' dapy eoeadlinggmesmanfor electrically

processing the selected data and energizing the printing means to
print the selected data on the label; and :

' indexing means electrically coupied to said processing means
for providing signais thereto representative of the position of a
label relative to said'printing position, said indexing means
including a rotary indexing device having_et least one home position
index disposed thereon, a plurality of poeitioﬁihg'indices disposed
adjacent to said hoﬁe position index and a warning track disposed
adjacent said plurality of positioning indices, sensing means \F)
disposed in proximity to said inde;ing device for sensing the

indices and the warning track, said indexing device being

mechanically coupled to said advancing means to sequentially advance

the home position index, the positioning indices and the warning

track past the seneing means, said processing means being responsive

to said positioning indices to cause the printing means to print the L
selected data at predetermined locations on the web, and said

processing means being further responsive to said warning track for

causing the advancing means to terminate the feeding of said wedb in

such a manner that a home position index is in alignment with the

sensing means after the feeding of the web has terminated.

2. A system as recited in claim 1, wherein said advancing means
includes an electric motor and wherein said processing means is
operative to cause dynamic braking to be applied to said electric

motor when a warning track is sensed.
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fﬁr provi ding signals thereto representative of the position of a | abe
relative to said printing position, said indexing means including a
rmdexi ng device having at | east one, hone go§1gion i ndex di sposed t /
plurality of positioning indices disposed adjacent to said home pogitifon
index and a warning track disposed adjacent said plurality of posifi
i'ndi ces, sensing neans disposed in proximty to said indexing devi
sensi ng the indigges sapgbdelCas'aebitdd thaQleinSRidt pNAMmeboth d81d G8eRR NY
mechani cal Iy coupled to said advanci ng nmeans to sequentially advance the

home position i A#8sxingndevise 1ndndeg & Rivradd ey f hore Refiting indiess adt the
sensi ng neans, Sdetefd 8GENRFalYty ORFosBEL 6@ ng C29864 \bRd t 6heS RaFhing@ St dacR Ndred

indices to cause_the printing negns to print t se|l ected data at

pr edet ermi ned | 85?7"(9%& ('I}fftf'g%“ \ﬁgﬂf“é’ﬁdl?%'?ﬁ: 8°f){]§88s£‘fd§r§e?feans bei ng furt her
responsive to said warning track for causing the advancing neans to
termnate the fegeding a| i u nner th iLLon
index i's in ali g'ﬁnen sgh;’ﬁ%.‘ Hﬁjet sgtnesdlq%g ér:rl\t:}aiﬁsﬁr'gfw P gjf’ejtnhggjfdgégtlgr% g'?éetx%le‘gmeb
has termi nated. device Ancludesnpadiscehdviad $aidcindiced andiwaraing $gacksadvanci ng
neans includes gjgpbdat EhdredRl OF and wherein said processing neans is
operative to cause dynamc braking to be applied to said electric notor
when a warning track is sensed. - 31 - 3. A systemas recited in claim
1 or 2, whereinssai d spitamyad Hdeidea0inlRiath 4,NGhéké2s Faildl tidllces Yarefl 1000
pgsition indices and mherelaigﬁflurallty of positioning indices and one
wanj ng track a8 RS pH J2 ‘ween adj acent hone position indices. 4. A
systemas recited in claim3, wherein said rotary indexing device includes
a di sc having said i,ngj i far ackse di d e 5 A
system as reci tgél [ r? g*%l%% %?q'\ﬁﬁ?re& ggscallaggi ?lsdi %ggr%g?es#ﬁr&gﬁﬂgg%tarraesti ng

i ndi ces. 6. A foymed by agverguiescformedcimispid Hisgherei n said indices are
formed by apertures fornmed in, said disc.

; 7. A system as recited in claim 6, wherein the apertures forming
\_/ the home position indices are larger than the apertures forming said
positioning indices.

8.. A system as recited in claim 7, wherein said positioning
indices are separated by areas of said disc having a predetermined
width and wherein said warning track is formed by an area of said
disc that is wider than the areas separatiﬁg said positioning

-/ . indices. |

9. A system as recited in claim 8, wherein said wider area is
approximately twice as wide as one of the areas separating said

positioning indices.

10. A system as recited in claim 7, wherein the aperture forming
said home position index is sufficiently wide that at least a
portion of said aperture remains in alignment with said sensing

means despite backlash of said web.
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7. A systemas recited in claim 6, wherein the apertures form ng the honme -
- pesition indices are |arger than the apertures form ng said ‘positioning
S.a 8. A system as reC|ted in claim7, wherein said positioning
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as one of t eas separatin positioning iIndices A system as
recited in dﬁsaﬁﬁ ?’“ﬂﬁﬁ*‘e‘l’ﬁ 83hd %&Part ure forning 'said home position index
is sufficiently wide that at least a portion of said aperture remains in

al i gnnent with said_sensi ans despi.te back| ash of -32- 11.
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i ndex remains in alignnent w t h said sensing neans’ despite backl ash of said

web. 12. A hand-held |abell.er. conprising a systemas recited in any
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