HAND- HELD LABELI NG MACHI NE . This inventi onfzr él%t_lé \%
general ly,to hand- held | abeling machines and nore particularly to such
utilizing’ C|rCU|try accurately to determne the position of the pr|nt|ng
web, and to control the 5 oper ation ofy-a thernographic printing head,-
response .to position ngnaIs to thereby accurately position the inprints :
t he web. Hand-held | abel ers utilizing therno ra hic printing devices are
known.  Exanpl es 6f such hand- HA¥D-BEDDy MAGHINE ystrated 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
S\ﬁt fa‘m ﬁ\pplj i cati on No. | 2, 788s lm‘;]mi"ﬁ hedl&xés érééfall@Sﬂb h&xgd- g
T lie=t he devi ces 0 n. t he .above- scribed re nces do proyide a
way to make inpri ﬁe&%r}a}%qﬁé}%d‘éaeﬂg‘ﬁ%ea‘&ét}mﬁ\&aﬁi Yet8f PﬁBr ove-
ment in certain retdddiz=ing cirmuiteym cnuw&tmlprt@tdegemmiheathéerﬂal-

R X d?ﬁ'g"ﬁev. "’;r L 4%3? ﬁ%@i “nﬁﬁ ﬂg%gdgh : SRR et
4,407,692 and® Bri © aRHitamto t naoyr i@ ¢ads hmcessary
accurately to conilgQl Jrﬂ:%tﬂc#“ nctﬂi éﬁ‘%ﬁﬁé%%?%'&?e?%bﬂgc&&%éegiy

printing 25 elenen as a | on of I on o _
exanpl e, in such ®osiddan. ﬁhﬁa%ﬂﬂfﬁﬁiﬁxﬂnlthﬁnE@9 fed, and the appropriate

printing el enents nust t“héﬁﬁ” pﬁ?fiff ﬁ%ng%é€%5gggﬁhggrtlon of

the web on which the inprin S|re 05| acent the
printing head. pﬂﬁmtﬁﬁq|Q§Niqesﬁaz¢mknown2- FﬁxampheSSofusunbrhand-

cagpounded by ot he et Y1 EAF A {PFuBEEALL8% ! SAFbR1bES Sehelgth and
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 o Whlle the devices disclosed in the above-

deScr;bed references do provide 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
h devices illustrated in the aforementioned U.S. Patent
N ~ No. 4,407,692 and British Patent Application No.
| 2,138,190, it is necessary acéurately 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 precise 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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The invention . is defined in the o

'appended claims to which' reference should now be

15

20

made. .-

In a preferred embodiment of the invention,
there is provided a hand-held labeler utilizing
a microprocessor-based control System that senses
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

~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

30

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

w



t
5 ~ gfgnals to the systemfor controlling the operation of the printi
head. BecCause of the precise positioning information provided by the ti
dissc, manufactur- ing tol erances beconme significant Consequently, 10/ -.
there s preferably provided an adjusting mechani smfor adjusting the
angul ar position of the timng disc relative to the feed nmechanism
I s acconplished by pern1tt|ng the disc 40 be positioned on the shaft

driving the disc at a plurality of 15 di screte angul ar positions, '
associated with one of the hone position indices. Such positioning
can be acconplished by providing a plurality of unequally spaced key slots
or the like in the dls%ﬁ}iaﬂécwldln a S|n | e key or spline on 20 t he
shaf-tef or engagi ng ¥ond ingiinflencthalyul ar position

of each key slot slingoirims dite esyerden Q-.lh’ﬁﬁ V&hé adBeél m%?y%@g”ﬁ
posi tion index and_positiening indi ust ment_c e readily
achi eved by p05|t|8% afg}' K éﬁ":fp&'g%rq%é AR&\B esrf rthee key or
spline to prow de 1sleas@emamtlua‘e‘&eio meeietﬁussﬂh‘édﬂ Hmdti ¢aweive sc. The

vent i on gi 11 nowgig lesc i Byl G dondbol b iR YBLG I

reference to raw ng
vi ew of a hand- heI@fI$h§ @ﬁLQGd@GT@@ﬁ@d I n accordance with the principles

of the present invention; gacause of #Dz%ci d ? SSEMmP! ock di agram of -
the logic circuitry controllln the t graphi ¢ printing ‘apparatus

according to the i APEREMGFiom groy:qd@dal:m dihey itdmigig diser mapufactur-

. ing tolerances become significant Consequently,
\«f 10 ~ there is preferably prov1ded an adjusting mechanism
for adjustlng the angular position of the timing
disc relative to the feed mechanism. This is
accomplished by permittihg the disc to be positioned
_ on the shaft driving the disc at a plurality of
15 discrete angular positions, each associated with
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 prov1ding 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
\/ slightly different relative to its associated home

position index and positioning indices, an
_ adjustment can be reedily achieved by positioning
25 the appropriate key slot over the key or spline
to provide the desired offset between the shaft
and the disc. _ .
B The invention will now be described in
more detaii, by way of example, with reference to



Lot ﬁbad usable with the printing apparatus accord- 10 ing to the present
imvention; FIG 4 is a block diagramillustrating one embodi ment of the

kMt Read driving circuitry; FIG 5 is a block diagramof an alfternative
snt of the print head driving circuitry; 15 . FIG 6-is a.
gramillustrating the position sensing and printer control
y accord- ing to the invention; FIG 7 is a detailed illustration

' imng disc illustrated in FI6 46+= 20 FIG” 8 is a bl ock

di agram of the notor speed control portion of the control circuitry 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 —

—

|l ogical flow diagramillustrat- ing the operation of the control circuiti;f

according to the invention; and FIGS. 11 and 12 illustrate circuitry =
for protectithge drawlatgs,stigy sthicht he | abeler in the event of a discharged
battery and when the battery is renoved. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENT 5 Referri.ng now to-the dramnng W th
particul ar attention tE¥@4 Q@ 48 anppespecsAvenvdeshafmdyhandh eia

i croproces 1abeq@tt O betea hthdabébebehcecmm thel pritcipresdtion,
general ly de gpated q¥ Qe refe& ence nuneral 10. The |abeler 10

i ncl udes a R&u ent )iR¥ePtifBsorts a roll 14 of adhesive backed
| abel s %6 t hat are SUETG! c2 D8 a bgskemgblobkldiagharewioatte 20 is

operable KeoRha SIRERL Py EanEPPLTIRG BuB. thhrpodnartan IR IAELR Y o,

24, which apparatus according to the invention; ',

FIG. 3 is a plan view of a thetmogtaphic
ptint head usable with the ptinting appatatus accord-

10 1ing 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 of an alternative
embodiment of the print head driving circuitry;

15 .~ FIG. 6 is a block diagram illustrating the
position sensing and printer 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 tihing diagram jllustrating the
operation of the motor speed control circuit according

25 to the 1nvention-

' FIG. 10 is a logical flow diagram illustrat-
ing the operation of the control circuit according to
the invention; and

>



15 nayqbe a liquid crystal or light emtting diode dis- play, is also
di sposed on the housing to permt the entered data and
. m,croprocessor-generated pronpting instructiggns to be viewed by the
operator. ‘A battery pack, which may be confained in a renovabl e battery
pack-handl e unit 25 containing a battery 26 having an internal resistancg

27, provides el ectical powpyeher 19N he! I11kderdte iciteuidity Eay ovi de
f'oinitiate the label printing operation, an pl o] 0is:
used to apply. preBSQFGCFé“Bhégs data, store Ha&ﬁﬁdiﬁgéi Q/ é%ﬁﬂ? éi?q \bel
16 i s ‘being appligg hoaaacw:g@aebaftm adad ke AHealhitfsdny dEeremosed.

showm). is contai ned wt USi abel s dBaf rom
the'ﬁgcklng strip 1REHR A RIS EHD ERT

the Separateg 30 Iabels‘k@féwtuhg hmmw;mdtmmwﬂnawﬁﬂg}iuiﬁhnaantjqnikﬁuh
t he | abel | yi 3 t f
the houcing beneatFERREIPR: Fo, FEr 4 Py ?@??P?i?e?‘{éﬂ“‘*ﬁ‘fﬁ‘?iii.?e

and i s capable ofmmcroprogesbph&nou&mndiedbﬁandﬁheiﬂt&ﬁbﬁiﬁﬁx$QQQﬂ
-6- the Universal Fgr Wﬂgtg %@iéuggégmqatﬂg = VURe] %3@}&@ tﬁf, | ¢h N £ EAN)

The type of forma r1c or-“bar | S. readluy sel ect ed

by enter- ing theeappropmﬁaﬁé ﬂ@hna@hﬁndﬂhﬁiﬁ¥(¥ﬁl SIR% the

keyboard 20 0 The Qaﬁ-.ﬁaﬁ:os APl rit! 80zl 1@%@'&11%1'&9 bé&l@hlcxambﬂfs ni ng
data and ot i-nfor-

bout  t he product ch as t cqagrtd
etc. is also ent eﬂ-édthﬁ& PKG Iﬁé‘Pl?@&ﬁGGZG’n 3 bagking Keb t fﬁr‘dﬁ
| abel s to be prinbgdjgayile o%%eb@ﬁ £he0 housAlrip 12auiﬂ3a:orswdsu plural-

e el O 453 P ShaT T 16, Ul 22 oo o
tering data into the labeler. A dxsplay_24. which
15 may be a- liquid crystal or light emitting diode dis-
play, is also disposed on the housing to permit the
_ énte:ed'daté and microprocesSor-gengrated prompting
instructions to be.viewed by the operator. _A battery
pack, which may be contained 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 label printing operation, and a label app;ying
) - roller 30 is used to apply pressure to the adhesive
o/ 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 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 roller 30, and to guide the backing
- -strip-to the rear of the housing beneath the roll 14.
" phe labeler illustrated is quite versatile
and is capable of printing alphanumerics,
" as well as bar codes including -

i

c elpmneel



fenbte(@-located conputer, and to permt the battery 26 to be charged. 15
Refe«ring to FIG 2, the keyboard 20 is coupled to a peripheral interface
adapt®eN (Pl A) 40 which provides an interface between various input anhd
1 devi ces and a m croprocessor 42. Also coupled to the peripheral
Wage adapter 40 are a trigger 20 __. switch 44 that is controlled by
Yyger 28, .and a control circuit 48 that operates a notor 48 that
web advanci ng wheel 49. A detector 50 senses a mark or index on

t he- web ad | , - f 2AAS ERAS e B di 51.
e advand wil\vets 4P pPoalEe cbakdittbciafas ehY Budpedno di sC

The control clrcult resgon ata received fro e mcro-
P

processor 42 AfkickmiNenker nEBNL s ot The sypehefnéprmakanwheshes or 4s, =
\tNh.i tCE may prﬁéﬁnf&r_hm?ée}a &_Cbaafr?t:eazéAm_saud_jahﬁayafbalwc!i&f aésayalemeg:mnte,_e*t_gd'
o the peripheral _.interface g r ang. i_s.- usef.u r - i ndi cati ng
to the operatthd t¥hg %PBF%BFZﬂEgrEﬂBPQFtFB SPBEFeﬂF@QP&?S %@F‘bxanple, t he
?ud: bl e sl ar rmﬁdmhbeywe:lclltgo}ndwpet 'daa'ad'tef;b&'r 'Pedmed,aw&y' battery, | a
aulty print head.,t el.er . i abels. .a j.am_ Qr sinply
be used toi;ﬁﬁ%ﬂﬁ%ﬁtﬂéfiggta3§85“°teﬁF§¥§&8§n982§h8“8e9#§8Fhé§ﬁ§§§1_ _
received. | mation abgut|thecproduct shohaadi bhe slize;n &dloxgn be used to
provi de an auygibl e; i ngi cat hy, & | an ' @AY S\t n the
keyboard 20 %%ba_%&%a_ﬁgegégprgengﬂgi g-eg%‘u%?'gdlé? o _t#_g %%??gé'r%éﬁ 5

cessor 42 vi &he rupher, of i Jabela toThe Bripted may deysakeredsi spl ay data
bei ng iygout t gth 4} Oa td@td EAPBEPoutphEOboRRedRbE 32,0MAg bEEPYIFES such,

e AEE S kR B RRS o eERE R H RS B en ke o1 storing,
per manent datintc ughe sbabékepr bgr am external ‘source, such as, a
témotely-located'COmputer. and to pqrmit'the battery
26 to be charged. o T C
15 . Referring to FIG. 2, the keyboard 20 is
coupled to a peripheral interface adapter (PIA) 40
which provides an'inferface'between'vatious input and
output devices and a microprocessor 42. Also coupled
to the peripheral interface adapter 40 are a trigger
20 switch 44 that is controlled by the trigger 28, and a
control circuit 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 N
25  circuit 46 responds to data received from the micro-
' processor 42 and controls the operation of the web
advancing motor 48, which ﬁay'pteferably be a D.C.
motor. An audible alarm 52 is also connected to the
periﬁheral-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 réceived. In the
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defi ni ng 6peration of the device. The read-only nmenory 56 may either be-
permanently installed in the | abeler 10, or may be renovably installed i
secket” or the like to permt the font and/or format to be changed 15 o)
changi’ ng the nmenory 56. In addition, a random access nenory (RAM 58, |
usabl € for storing short term data, such-a'ls-data entered via the keyboar
20, is provided, as is a non-volatile random access nmenory (NVRAM 60,

‘suitable for stori ng data such as format 20 data. The i nput/out put
connector 32 pr dAtEET CARRMithe AUGRLYH AL The RNV RR UFRA ¥Pext er nal

corr?ut er. Print pli%di?ea(‘a‘ipfa(}idi&h@tj ﬂ’lﬂic’b%i{idﬁ &l @ﬁﬁ@f’%&ét/ &{l Enat horal
cont:i~ns a print _hea n in river upled to the periphera
mte@?aee adapt %h ﬁ ttl}be Y(ﬁ%?&%%d’ﬁﬁ/ '*?%’fesﬁ)e&)upl ed to
t he peri- pheral i nt erfacﬂ'lmdzﬁitsplafm E&arissas:dupzlémttmwhe'chimm-t he

:/;)L“t 2g$| gggg:‘ e?ﬁ%% %ﬁt‘%é’q’[a %@%@% era‘? i n e’rfa ﬁé“cgg%q%§i4 Atsgét hat

the mcro- usedotes Siisplay afitastbeing tinputted inko mhmtmmmpm-
energi zed to COR@aH @ Weludr, ﬁlﬁ:l Y, Itage _
One exanpl e of t@r%e pr| (r?ts helg' adsggtés nﬂaéﬁs:éél uss‘ﬁ% ed | n Sl rrp fled form

in FIG 3. In tREoppting H'\?stdrieﬁ%wsatr%mmgeﬁ renprated il WRenbly 64
contains the primiler cdarss&r 68, awhd-len1y lﬁm&@d(Mﬂlwoﬁ@%w—a thin

T et & Tt A B AT A4L8, Tt S et 70
cul arly suitabl deffdnimge apetaﬁmtddﬁaltmé aimtknebe@hsaeﬁd-tdmlmugﬂmdemsi ty
oo oS, SIS Wby SOk Y (LR AL ot
particularly us&lel.eoasmalyeqmrmmqv@lmsimﬁﬁl;led 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
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
L _J ‘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 volfage
or'the~voltage-applied to the print head assembly. 64,
and provides a digital indication of that voltage to
the peripherai-interface adapter 40 so that the micro-

30 processor may adjust the time that the print head is
energized to compensate for variations in batte:y 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



{0 - @’6 enpl oys 224 printing elenments that are each 10 mls long and 4.4

5\ de, and spaced on 5.2 m| centers. Such a configuration permts a-
y continuous line to be printed. Each of the printing el enent’s
es a 15 resistive heating elenent 80 (FIG 4) that is indivi-
ergi zable by the print head dri8rer circuitry 68 which contains a
hea driver transistor 82 for each of the printing elenents 80. A gate 84
s each of the heater driver transjstors 82, and an i% ut 20

regi ster 86 afi@n%adasa thegiRRint dead firiger hs A8 the BRiRt Beadgates 84.
Thus, if a 22¢gelag elaemi: i thdar £ ubEtrdicdeadrhé, pﬁﬂﬂtdnéaar

A I e

i nput regi st etoB&heemlmm fosarna#éy of rthe awht.’a%; nagnd is npaﬁawnder

ogi ovor 56 cuiarny BRSNS fed A £ i N Ofa "FapdlEP botalbBl
data regi st er0£8tl!mdéﬁgl'h@mltﬁsbloﬁ)ftlw |pgtint @Jgemnmptheﬁ makehe data
regi ster 88 bﬁ o ihhnppr%’t H& d 96' ﬁﬁ%ﬁg'ﬁt%&rﬁgﬁaﬁhﬁ:f-eset

pul se appli ed e’reset new a_1s supplied to the input
register. Cedes are |% e Rrinted encORe BPinkhead

slubst a?t i al daaeeahbqu xrtqrasulta&qr Qifdﬁl&a@f&géﬁxw}aﬁel mtaéa aséémanpsl per .
el ement . _an caus ext.r e 0 € el ements r exanpl e,
appr oxi Frﬂtel y Oﬁmé’l t@“paﬂi %’E%ﬁ%n‘ih%ﬁ:a?ﬁ ﬁa?he‘{gattery 26
woul d be excemiilse liohgalandf4 .tmmidlsamiﬂe;, Shdwespaced nen S02smill t aneously.

For this reasggntgl}g hegueérh %r'é’oei{ffjﬂﬂf&@rﬁeﬁgi%e S{,{QQEQH_Y _ o/

--continuous line to be printed.
"Each of the printing elements constitutes a
15 res1st1ve heating element 80 (FIG. 4) that is indivi- -
| dually engrgizable by the print head driver circuitry
68 which contains a heater driver transistor 82 for
each of the printing elements 80. A gate 84 controls
each of the heater driver transistors 82, and an input
20 register 86 and a data register 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 data register 88 must each have at w

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 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-tegistet.



by the. gages 84 so that no nore than one-fourth of 10 ‘the heater driver
82 may be' energized at any one time. In the enbodinent illustrated in Fl
4, the strobing is acconplished by utilizing three input AND gates as t
gates .84, and by enabling the gates 15 84 in blocks. This is
acconpl i shed by prOV|d|ng two bl ock enable95|gnals BE1 and BE2 on |ines
and 102, respectively, "and strobes STl and“ST2 on lines 104 and 106,
respectlvely Each'of the bl ock enable signals is connected to one-half of

the gates 84 so 20 . that gal fth@f :bhss&ab@sn%ta @l2leertamMedn the
BE1 signal is high, and thgegﬁﬁ are na bl ed mhgﬁé}he BE2 ;signal is
t

hi gh,_The ST1 si Rav PSSQBﬁFPBG?FG Gﬂ@ Ry P oF“FﬁS“GH I RXAMPLE g t he
BE1 a_,gnal and tg ?Béxhﬁ\hi:emfy Shemﬂaﬂ.dim&é pegeieliengrithe Al kdTausesi gnal .

Si mitar | , the S [ t he ST1

s: glnafIr yl'hus eSIﬂ a‘gnf%tﬁ%@ggg psd Fgr °<t§a§'ﬁ' 5?%“&%2'#30 \?geécg‘n ettﬁe

blogr gnabI? S|gap?soﬂﬁEaﬁEiggﬁoggelemem:f sgghdMQh.nhmi;;uﬂigﬂﬁaGnﬂﬂQ/

enabl ed, only -one- PEIRE 2.9 v2'3% &9 1alofheli Ven
ghteRy 4% ¥ord 8

time. .Thus, the Ba glster to the heater
driver transistoelefidnts BOuwesecgurned QNatslmmqqﬁdﬂ-oné"-qfo&"{ilﬁ of the

Lransistors 82 Mpyabgnenghgl ARdedt Ardveen dralidistors G2 Aralduranud ve

enbodi ment of theé™p % mechanismis illustrated.in FIl G 5.

The enbodi - nent bYI Fbst gateg 84 spctbhat nosmane,than gQne-Fangth f o g

in FIG 4, )gxceptnkhkate? dilversc®2smdly e energivedd Gteranyp one o a
plurality of smaller registers, for exanple, seven 32-stage shift registers

-86k |n t he |IIusFﬁﬂFed enbodi ment. Such an arrangenent has
‘In the embodiment illustrated in FIG. 4,

the strobing is accomplished by utilizing ‘three input
AND gates as the gates 84, and by ehabling 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 ST1 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

(L : 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. - '



the'adgéntage that it permts data to be entered nore rapidly into the
system thereby permtting a faster 10 printing speed. This occurs
because each of the seven shift registers 86" can be fed in parallel:from
said seven separate data lines 90'. Consequently, the data need be shifted
82 times to load the regis- ters 85,, as opposed to the 224 shifts
quirgd to 15 | oad the input registér 86. However, when |oading the
N gisters 86" the 224 bits defining each |line cannot be fed serially

b {\,tl_e ?ihitfttregi st er An8R1teRnatite @@@ﬁn@%ﬂr&w%&mt@% t Qextf) may
a_appl/ied to_the,appropgiate reqi rs. s I,S accom pli shed by

t akivag every éﬁﬂﬁiﬂgthBbﬁpkﬁ@ ggti&ﬁ@ﬁﬁﬁ£ﬁﬁi;%¥lﬁﬁﬁa 3nd B igmiRAiT ton
t he appropri ahenbnildhsteated in Fag.steis &G!m#ldiortcﬁw' §3|cﬁ?1e iflﬁib‘l-d bi 3%:‘
are used to dgil] agli the 6 th, 128t 60t 2nd an
224t h bits argéégggcfédggﬁd gﬁpﬁﬁggpﬁﬂﬂﬁ 3&&\7‘&?'&{ f(fe%l‘%'eta %%ffer 108
(FIG 5)% Thisebpbkenanp ihée applugcalitypafalsmalllier thegidténs, egi sters

0 5 {Rprag] B e sl Fip b W

appliéd to the’ nd shi o thé'reg . The process is
repeat ed untitheollluskratedsembodimensst h Sugh @n Brmangement hagl 193rd

bits are | oadgnei 480ahb8gbuthat 308perthiterdaitdd tod v @rdtaied Gice$6' - Al
-32, 33-64, 65-96,

o7 128 125. EepIaIE11hEd Ehe' Sustems thercby Mermikbinom LASHSE o2
definesld |inprinbingdaspeédom rhésr egcare’ debauseeach ofl-tHe deviitsf erred
prural 1ty of 1iure EAFRGEFs P8, EpE, B cRe upcharaiTen egll ARAE( (ne
dat a regi st ers@gencaepacatppiatd idnesp9dral i Conseguenddy 5 the i nput AND °
gates 84, or §H@NYeed' baPhfifE¥HCBALY 32 times to load the regis-
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
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 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 S
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, 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
35 defines a line, the data from the registers 86' can




limting (he nunber of individual elements that can be sinultaneously
energized. In FIG 5, the strobe function that limts the nunber of

ekenents that can be sinultaneously 10 ~energized is provided by a

plural'ity of circuits 83. Each of the circuits 83 contains 32 two-in
gates and appropriate driving circuitry=ld=- driving the print head 66
a systemis sonmewhat sinpler than the systemillustrated in FIG 4 b
only 15 two-input AND gates, rather than three-input AND gat es, are ;
required. By ROEAMREeRFed tQrandatagregister, spughdassthendagamber of - .

PPraNT - TRt ol e e oF LRy F L epa PERFATLE lop 1hAE Laghec 10
appr.gxi - mate ne-thi 0 . .
|ﬁpﬁ§e enbom|%§é£§15?giéiﬁ%% ?ﬁ Fﬁ%ﬁés,gfﬁe g??o@BtEPEnQE Sgeigaﬁﬁplied to
the first two aesjisieet 88" ocmdBet-&ppl:iédutésa8§1ui'hgiﬁyrOgetﬁkﬁétﬁl' §2 i's.

lied tg the #4hi nes_of .t CLIeui nd ghe strobe
?gni’if S3%| S :piﬁf}%dé% ﬁ(yéﬁﬁg% hhaegfﬁf h&?am%il ii&‘f#ﬁ%@% %F"?ﬁﬁ g?Fcui ts 83.
Conse- quent|ylimiting theinunkenwf ocindividual i elemgntsethatncanmy be
sinultaneouslyfggugﬁﬂdgﬁ?ﬂggﬁhf§t rdigegt robe signal S2 or the strobe

T

signal S3 is present. eoretically, as many as three out of seven el enents
30 may be energi zed whekn tFEG st3 obehe ghepbsi1funcpienchbatblinits

Do b6 qp o me ines ¢ Ll sfov s ve et chlegiplye 011
total Gei eddht < SMEEZR] /18 I%Frflb‘;sii%é]‘% Bl %r‘?'f?ﬂiy rbi €4re8itsg83aoyl d be
ener gi zed. Ebph B thenteidcuwits 83 déntais 32 twe+impat aarpnt rol
P(r}%gtezzorei %ﬁgr tg%ﬁ:tet %ﬂsﬁ%ﬁ%ér_eﬁdfeonéyi@&@r&éé?&Mr%g’gort; h&%i&?ﬁgbe
the print 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 S1,
S2 and S3, the number of printing elements that can
be simulataneously energized is restricted.té 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
S2-is applied to the third and fourth ones of the
s 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 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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Qrated(gircuit as the control processor 130 or in a 5 separ at e package.
The various conponents required to carry out the print control function are.
in FIG 6 for purposes of clarity; however, it shoul d " be

that are the sanme or anal ogops. 10 to the conponents shown in
provide the print- ing function. The control processor 130

ene[' i gdor dynan1c brhhlcgncnbuenﬂ:chdtth6 NrIG. 49. intludes a 48

t : t
ahen Tt 15 cohebrrEL HRREERAPECI TR RN, théTutie, o dRAE S mdst ! B
to the cont roKR@MbcksaothQSOmhy beddocated G\ﬂtdheralon rthe me dnig-t he bJ
speed of the gﬁ 9&5451E8u§g EOQEEOEoB%Q S%&Bcﬁ%& 'a 20

~includes a li sour t en1tt|ng di ode
138 and & I|g§??§§ﬁ§¢tpﬁékésﬁp eT§GcNaﬁéQﬁspmﬁmﬂﬁaﬁaﬁﬁnf wm&FRed on

opposite sidegaptyt 8att tﬁbnﬁrdhiccéktrgle fARcTAloN are T Phdvin diad ect
i ndi ces forned as g Eerles of 1ight c ntr t|n mar ks such as:ﬁfzﬂye and 25
s 2y

transparent pbF€roRstBA PHEPBP§§ gf every iity;
fabricated asundeestosdothagether as.cabwbdelscqtemzom FIG. thanuBtsc 51

Conse- "quent 19 CRUBESErES, FOupBRRE, BHAY B0 e Ui dX pilibaciy P
advancih@y whetd tbe compboeghs showpt ioaFISustzerhd Presdde dhetprint-he
P21 0 olfp afclon?, BheskShe bR ool 1 orkatd 1 19 o 51
is -13-. fmtoéaééavwaﬁ&ﬁ Shagud trd34 ithat gedectdwugly mppkiesively
smal | size ofefépgflesAigodr BPhafid"Braki®y currents to the motor
48. An analog-to-digital COnvetter;i36 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 N
series of light contrasting marks such as opague and oot
25 transparent portions on the disc 51. Preferably, the
indices'ére 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 advanéing 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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t he order(ST approximately 1.25 inches in dianeter, and because of the
preci se tol.erances required, the 5 .use of electro deposi ted ni ckel
provi des a convenient way to fabrlcate the disc. The thickness of the di
51 is nonmnally 3 nmils, but my vary from2 mls to 4 nils. As is
illustyrated in FIG 6, the disc 51 is . 10-33J4munted on the same shaft
(shaft ,141) as is the web advanci ng wheel 49 and rotates therewith to fo
a shaft encoder. In the illustrated enbodi ment, the wheel 49 rotates
one-third of a rﬁahtitabmdeﬁnumtaneoaaqnephaterlabel Bechude Offir éhehone

t 15 d 6
pos 1 1on 15 LR Ty U POk OF: BiecaiibUsgs 160 oR4beRAd B, 1,
i ndi<¢es are proV#@%dob@%éugé aperoximatelyola28singheshingdiametesvol ution

each tinme a | abednd Sbé@@'usé()&PV%e phéhﬁé' éo?érﬂﬂééé régujred;,ogtet hat if
t he advanci ng nﬁﬁgng€n1mere no I.sc 51 rotated at a
te

different r& nPLeCH¥OT ﬂﬁ°5b§? Bﬂckﬁ& BEQV g8BJangPRVERigat
Chanlged_ accordlh ey - t&Ofatgtlﬁwte,thé ahecdl swhglthet:nhedfsoae ther disel a
revol uti on eac a | abe a disc w 0 osi tion
i ndi ces woul d beﬁugﬁ NOR Y ¥|g3e‘ﬁﬁsbf gFﬁe Q}Sey?wegrﬁﬂz, ng ﬁg 46 is .
a plurality of pnﬁlﬁ;on defining indices in the formof a pIurallty of
apertures or slots 148, 3 resp ivgly I
accurately define the OS?%IOH ?I?ﬂgtgggg?_gﬁtﬁiéesg cFﬁFog?ﬁe pr|n |ng
head. AItHHUghtﬂﬂ#@kﬁék¢@ntﬂéf$ﬂmﬂgshﬁﬁtcé§h§ﬁ8 1439 amdisstheawebe
referred to aS‘%&JEHcﬁW@rwhééiefgoéné|PéEatQé EMe?éQQEhtﬁb”EBQhoﬁy t hey
mnkw,be 35 referéed to as slots in the_fo gg des tion Lor -14-
t encoder. 1In the 111ustrate embo 1m nt, t
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
because the disc 51 rotates one third of a revolution
‘each time a label is fed; however, 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.'ifithe disc 51

k) 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 other terminology they will be

35 referred to aé'slots in the following description for



burpos{g of clarity in order to better distinguish themfromthe hone
position apertures 142, 144 and 146. A warning track is provided ahead of

eac
154 56 Nand
po§-¢i Qdef i

t he notor 48
apertures ali
144 and 146 i

=t he home position indices in the formof three w dened 5 ar eas

158. When no | abels are being printed, one of the hone
ning apertures 142, 144, o+146 is aligned with the sensor 50.

thle apertures 142 144, and 146 is sufficiently wide to pernmt sone
backl ash in the web and drive train to occur w thout tausing an
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hunting in an attempt to keep one of the home position
apertures aligned with the sensor 50. The size of
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.

The width of the position defining slots
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 egqual to an integral'multiple of the g}
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~-
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

L



-15- ° , 148, 150 and 152. As a result, the
position of the web 14 is defined in 20 m| ‘increnents. The width of ea
of- the warning tracks defined by the wi dened areas 154, 156 and 158 nugt .t
5 made Wi de enough to permit the war ni ng tracks to be disti ngwshed fr,
the areas between the position defining_glots. In the enbodi ment
illustrated in FIG 7, the width of the"areas 154, 156 and 158 is sel e te
to be approxi rrately twice as wide as the 10 - widths of the areas

separating the t nd gehback - :
having a w dthlt%hagt ac’t’tjz)of?‘!esdlpond“'z:1 tc{gs:t%rom ma elﬂy#gﬁé ?trres tﬁ *éngth of
the=~printing emeRdd igh defingd igxishimil me%ntﬂ'he wi dth of the areas
154‘@/156 and 158 is sel ecprpgl vi{dth épcéhémaéftﬂeeaﬁmiﬂé%rgéﬁsand 158 can

be readlly di st ui from:t nar r ower eas separatipng the slots 148,
150 and 152, ar‘#&l %ﬂﬁ% the %‘Pﬁ%cﬁmﬁ P4ust? t%ﬂu%gﬁfl'@s behe -
W dtzaged arseSs hﬁrae iﬁf‘namhd@m he?/q:énﬁ]t sarefwsﬁ%@gtl)%wm%omeltﬁ twice
as wi de a e sl.o an ot her

o dths my b QORI Hed MR U, AsRe | Bnfeesn, wie pOREEIRE 0]
|'abel , one of tdesfihdmg Elots on efihe rembodiment fhlustoated, inhe aperture
142 is ali gnedﬂéhth:r?é i‘?ﬁ?t&:t e Area hfsérélggei5§vxi§ch 44 (or

c 0

ot her manual | y~operabl e sw epresse bé)ro- cessor 42 (FIG
6) issues a st&eleahes %rﬁﬁarﬁ?R@&iﬂ%ﬂMrwi%@%s@ e13® thech in turn

renders fige m%ﬁ@t@fé‘tﬁ'%%ﬁ‘éiéﬂéélp Hi?”ﬁiévﬂéﬁ’sei‘% ig$0-8Ra the
notor 48. The L tti ode 138 is so enabl e e e notor 48
i §_energi zed, % ‘sqczl' § & WARRERS |‘|"F§‘F1'éalb‘?‘f€'&9 i ¥n¥ gﬂﬁ by the
arrows in Fi GSth&tambrl-esp%md&etcrmipprcsﬁxﬁeslyatuuslanhesremnlengthhe
- web 18 and any RACKAS I HY HeddedBo, dF aBBYERERLelToREThETL. S
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
slotsll48, 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 separating the slots 148, 150 and
| 152, other w1dths may be used.
In operat1on, when the labeler is not print-
o 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




-16- of(the aperture 142 is still aligned with the detector 50. The notor
48-continues to rotate until the trail- ing edge of the aperture 142 is
~detegted by the detec- tor 50. At this point, all slack in the system has
pbeen taken up and the notor 48 is to operating speed. When the

ai-l @ng edge of the aperture 142 is d&tCted by the detector 50, the
amk i twde of the signal applied by the photodetector 140 to the control 10

pr od&dy 130 e C of g PLOFESS r nggat Bt Bikg~change
by i ss¥/ng a a%?‘%pralprﬁrm%rﬁ %%é% né)%ir’%g?oc‘ggggrgﬁﬁ aﬁ‘ﬁgbé?grt )
print signal 50di c4thes MQﬁé&n@!dpiMstﬂ mtahat unhilnther traidp to
speed and the éz tttfg‘ éd&t?ﬁ-?efézpié n&et&éted bpotRe gheeBLi Nting=
t he sel ect
i

positions defl n rint he nbtor 48 conti nuesw

to rotate, th&otr t ifdh<tibes v%ifp¥ heakl oﬁlsaf.’J&Biﬁth? heY8EefuBasr eas

di sposedst her pain'\a@ikel uplaims i Efe otde #HOiodgpeeo SPferating 140, and
signal s repres tive of the transitions are applied to the control
red

processor 1308 ‘control processor 130 responds to the transitions and
generates a DOSItIOHImﬂWﬁenﬂthEﬂtrﬂwuﬁmwléaqeioftahéhapattupe RaQ@cessor 42

each time a tr,ansj ti 0 ¢} e unted b
the m croprocé’fsagtffrgﬁ%g?iisﬁh §%€?€¢% Zéothﬁﬁé g??#'gﬁahé éﬁ tﬁgbel W t%l
respect to theignalt applkied. by/\yﬂletmmdeltehﬁad 340i topbbet consdodver a

pri nt aR@a Onsatr% ?%Qﬁg ed,pf @’ e p t format,

t he ent e(raed 3 at a |s?%r‘?iﬁat%%é%n t laﬁﬂ?ﬁ@i%:é&ﬁ&@ét %ggs con-’

tinues with tFesRONASH R &hisd Q@P‘P%eﬁ’?n 1‘1%55%%9tﬁoﬁtﬁﬁi'—s rdp§ng&PR=f r om t he .
control procespaa ¥335H3Idxéf&pﬁ&&éﬁéﬁkdaza isharsthed pringcsegnanr e -

print areas of %B%Aéggﬂto]éhe m1croprocessor 42 that the motor is
up to speed and the web 1s positioned to accept print-~
15 ing at the print1ng positions defined by the selected
| print format.
As the motor 48 continues to rotate, the
transitions between the slots 148 and the opaque areas
| 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 tesponds to the transitions and generates
a position pulse signal and applies it to the micro-
processor 42 each time a transition occurs. The posi- QQ
25 ‘tion signals are counted by the microprocessor 42 in
order to determine théfposition of the label with
respect to the print head 66. When the print head 66
is positioned'ovet a print area on the label, as de-
fined, for example, by the print fo:mat, the entered
30 data is ptinted on the labels 16. The process con-
‘tinues with the.miCtop:ocessor 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.



-17- As t printing process continues, the tim ing disc 51 continues to
rotate until the warning track defined by the w dened area 154 is detected.
‘The. wi dened ar€a 154 is detected by the control pro- 5 cessor 130 when
the length of tinme that an opaque area is being detected by the :
phot odet ect or 140 ex- ceeds the |ength okXj-re between the transition

pul ses_ generated by thé slots 148 by a predeterm ned anpbunt. Once it has,
been determ ned that a warning track such 10 as the area 154 has been'
detected, the nicroprocessk$ thecpnimtingcprocesssgontiinyesmethextim-

transition by reﬂ? tﬁ'f éaﬁE’{]nﬂféV@ébfé‘ESté ﬁﬁt‘i% tRé QRehTh Zzel to

br ake-t he not or when t eadl n e_aperture
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ailgned 23 VmateaP&sch!ingodeﬁécte@dbyhEherpnbtogeﬂeocesslne eg+m nat ed.
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depressed and. agcéé“)ude%) *rg%efggé%r?#ﬁigﬁkssggﬁ‘é%ggﬁélgﬁﬁgg'&?ﬁgeguggg
aperture 146 is genegatedibn the slotstil485hy @spredetermined amount.
al though the ti rgge Ch i i gn en

) £Chad béer ug@&ﬁ@& thati 8Nwithing EP&@E gbﬁ

advanci ng nechanism_1t may al so L n conjunction Wt
manual |y difer at &F SRRRT SRy h%%h‘éﬁﬁ sheen ndé%ﬁtﬁﬁv e‘?EﬁtmiﬁﬁeﬁrPﬁgﬁgﬁrt he

signal s provi ded dycdid ¢iched 6:9 res ﬁG & wellﬂeﬁettbanysesioh%yont rol a
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printing to belﬁotbzakﬁithe motor 48. Thus, when the leading edge

of the apertute 144 is detected, a brake signal is
15 'applxed to the motor dr1ve/bzake 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 ptbcess 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

Kv) aperture 146 is aligned with the detector 50.

' 25 o Also, although the timing disc 51 is shown
in conjunction with a motor driven advancing mechanisnm,
it may also be used in conjunction with a hand or
‘manually operated advancing mechanism. In such an
‘event, even though the signals provided by the timing -

30 disc 51 would not be used to control a motor, the
' position signals wbuld'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 ptesent. '




when such an area is present. - 18 As previously stated, the timng disc
Sk provides very accurate information defining the posi- tion of the web.
Howeyer, in order to nake use of the accurate position signals prOV|ded by
theftiymng disc 51, it is necessary to conpensate for manufactur- ing

Rqes present in the web advareiX8 f#echanismand in the positioning of
| head 66. Conse- quently, there is provided a way to alter 10

t he \angullar position of the timng disc 51 with respect to the angul ar

posi thon/ of the web advangi %yygﬂ : [ OU s could be
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keys or keyslots and -the disc 51 prOV|ded wth.a sin ysl ot or slot
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keyed shaft di IIt sef, key t the . di sc 51.
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adj ust nent req VT dj t be obtai ned by
posi tioni ng thgha§%}3 r%ﬁﬁf :%ﬁ ﬁ¥3§#é?$f%!*$§Pﬁ§ %ﬂ€¥f For exanple, in
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nomnally 122, mhl € angul’ar displace-. nent between thé keyways,1 and
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the disc 51 to the shaft. For example, a slot could
be provzded on the shaft. and slpt_éngaging'members
15 could be provided on the disc. Alternatively, the
| shaft"could'be provi8ed with a plurality of keys or
kéyslots. and the disc 51 provided with a single
' keyslot or slot engaging member. Other variations
could be used. In the illustrated embodiment, this
20 is accomplished by mountihg the'timing disc 51 on a
keYéd shaft and providing a plurality of offset key-
slots_on the disc 51. Each of the offset keyslots is
aésdciated 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 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 *,0 agjustment of the
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pl acementgbet ween t he | eadi ng edges of the apertures 35 142, 144 and
146, and Yernits a +1 adjustnment of the -19- disc 51 relative to the web
advanei ng wheel” 49 and the detector 50. If for exanple, the keyway o
desi gnated 'by the nuneral 1 were keyed to the shaft 141 by a key 5 1604 +
the trailing edge of the aperture 142 MAL# Lead the center line of the kdgy":
160- By approximately 2[err]. The 2[err] o ?

set shall be called the ninusgr'
position. If the kéyway captioned by -the nuneral 3 is keyed to the key 16

because the keyadue 5122@13tdve HAGde Web ad%rﬂe?i?nog twifedY 349 idKa edge. of
the aperture 144 wil | |ead tEﬁicenter of the key 160 by 40, thus resulting

I n a’positive ZFQPrFe§ﬁFﬁPq *he position of the posi- tioning slots with
respeet to the minus 1[ernlf Fox lexampledditie Hearwdy tdesignetdd sy ] results
i n-positive 1, this 1 osi ti,on be .consi dar e. pl 1

bosy tron 11" EBeAvhEy L. &, PETe, Byt e i Brart I4d et Fevhe vey
160, the dbsc 5160, ktheatraiddng eidgecdfa the apexfturd® Y2 willb[kead or

241 err] rel ati t Q. PQSiti ( ,od hus
resulting in a )ﬁ'ge %e%%%lrt ﬁégglggh%%ni%?ﬁg%g’gtl n ﬁ“‘%ﬁ _szlt'l oni ng
slots relative Tbet RS oififset] shedil; iben callied theniminumild @psitiome the
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the disc 51 relative to_the“zero degree position nay - y 25

attai ned. O hethgdke¥: AS%s begpuse the Leyways 4 @and 3 Areor§rRased pet ween
the keywayg 1, Byan@2%., kde ®raillitg adgerGfXHE Hpedt i 4@ wiEl keyway

Kayny capti oncuesans; SeBFer Bt ket 160 B B Wit T BE bl .
| nTgeneral , anyiaf fisposiiviee 28¢ Isihd\fad iy thyeo poyE i o yofs peteé r@ps e keyways
' 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
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 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 adjustments of the disc 51
k/ﬂ _ _ relative to the zero degree position may be readily
25  attained. Other adjustments may be achieved by alter-
ing offsets between the keyways 1, 2 and 3. For
example, a :20 adjustmentsby spacing the keyway
captioned 3 by 124° from the keywéy 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
1 and 3 by the total desired positive and negative -
offset added to 120°. If equal positive and negative
offsets are desired, such equal positive'and negative
35 offsets may be achieved by dividing the remainder of
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the total desired positive and negative offset added to
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notors, are usable as the web

of -20- the 360[err] are between the keyways captioned 2 and

s captioned 1 and 3. Althougt %grlous types of notors, including
vanci ng notor 5 48, it has been

a D.C. notor is particularly useful as the web aavancing not or
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A conparator, 174 i s.con
reprggentative of i neq} gegkgated by the motor

- 48 when it is coasting, and adjusts the drive signal
applied to the motor 48 to theteby'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
transistor drive circuit 170 that applies an énergiz-
ing potential to the motor 48 when a run signal is
received from the control procéssor 130. An interlock
circuit prevents both the run and brake signals from
being applied to the drive/brake circuit 134 simultane- B
ously in the event of a microprocessor or other mal- ot
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 130. 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'signa1 applied to the drive circuit
170 includes a series of pulses which cause the drive



Q? 48 and serves to conpare the back EMF generated by the notor 48
mhen It coasting with a reference voltage. A sanpling gate 176 coupl es
the output of the conparator 174 to the control processor 130. The run ;
signal’ appliied to the drive circuit 35 = 170 includes a series of puls
whi ch- cause the drive @ -21- circuit 1 70540 energi ze the notor 48 at :
periddic inter- vals. The back EMF generated by the notor 48 between d yy
pul-ses is sanpled by the conparator 174 and the sanpling gate 176, whi ch¥”

operate as a238“k°tg%t0175 to éhﬂlrbd'zeCQ'h\éeltidong M;Bhlartdlpt@&ti%fi% tib&eﬁ:o?trol
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is illustrated fﬁsﬁrgé?grtagtéFEeFﬁgFFGY° tage, O, PRt SUB BULSE  he back
EMF is sab®l ed iisrgepnenatedsbysehpl cogtpoli pdotéSsoecann agadw ited a

P ect Than ¢ renbEFLEATERETBELP, ab2TOLRIchloBuER. Buk®glneritall By 156 TN
gener at ed duri nghehmotor 48 is greater than the reference voltage,.
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
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
\/ first sampling period 179 occurring 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 controlled 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.



tinme iﬁierval between T and 2T. The duration of the pulse 180 is
controlled by the clock (not shown) in 30 the control processor 130, and
sef erably on the order of 500 microseconds to 1 mllisecond. No sanple
ke during the time interval betwegs. T and 2T because such a sanpl e

e\ neani ngl ess because all that would be neasured would be the

de of 35 t he pul se 180. -22- After the run pulse 180 has been
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notor. . Inste |s . sanp |ng period 182 that
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period 182 for approximately 300 m croseconds follow ng the tern1nat|on of

a run pul se abeﬁﬂﬂssnéﬁgﬁsoﬂ°ﬁh€QB§£§§ﬁ§ﬂ ive ek thauybPack EMF Deingi ¢ an
accurat e readjafie@htele HyatheEMoter L N nEYead AR He sumpliley fwvever, the

delay time is_d

as ot her factGFigYSﬂdgg‘lghé?gvélh |ze e ﬁéﬁéwff‘iﬁ%@tﬁé‘é as vel|

pﬁftlcul?f COﬁWﬁBeGTqusadtiihetnﬁqdvak;5hff1cientktnaat&bw the control of
the sanpling

ot her sanpli ng %8??8 Whl C v’?’gL?%ggsﬂdoérq%F f&%ﬂ‘%ck ﬁgzzisﬁpceid

during the sadplaygnpeth&dsaaphing(Rﬁﬂiﬂd ledtfiar approximately is gener-{J
25 ated dugppg9ntReokie@onas! Foidlowditig'asie Q:Eﬁﬁ‘fhé‘gioﬁ@f a run
pulse allows enough of the transient to die down to
15  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
20 is done under the control of the sampling gate 176
which is enabled Guring the sampling period 182 and
other sampling periods by the microprocessor 130.
If the back EMF measured during the éampling
period 182 is too low, another run pulse 184 is gener-
25 ‘ated during the tzme interval between 3T and 4T, and
. the back EMF is again sampled during a sampling period
186 occurring prio: to the time 5T. If the back EMF
during the sampling period 186 is again too low,
| another run pulse will be generated at time 5T; how-
30 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
35 dropped below the reference voltage._andther run pulse




. .
the back {EMF is agai n sanpled during a sanpling period 186 occurring prior
to the time ST. If the back EMF during the sanpling period 186 is again teg
|l ow, another run pulse will be generated at time ST; how 30 ever, if -
the back EVF is hi gher than the reference Voltage, no run pulse will be
generated at time 5T, as is illustrated iT*HF G 9. Rat her, the back EMF
will be sanpled during a subsequent sanpling interval 188 prior to the ti

6T, dif th h d h f
onother run pul 558 W151"88 deneralhRPRECLRE Bink '8rCl EhETBEALAERIOC, | -
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tialized, agd the control Réeé?ﬁfﬁé AswlaoCPmdltuooednéa thbtlabelbhe
f eedi ng of t he
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provi des an |nd| hag G&en running

the tine ex~ ceetio ﬁnbtédbeethenédeﬂingtpftbberuebthpen receipsuof Bhe
notor is ppe eg90r S i oned
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haggled tf deterﬁ%nﬁeébetHSrzéréharSuBéb&heﬁdm9.(ElB&ba@ﬁ%@UQzﬁdﬁei%fter
ome position apertiies £6%indicaf Row naRg Eihes the' cohtiol’PBrotitsds"
, clock has been reset. This providgs 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,-apd the_control pro-

cessor 46 is conditioned to await the next start pulse.

det ect -

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. 1If 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



ed a éﬁart print pulse is sent to the n1croprocessor 25 42, and the
congi-tj dn of the notor is checked, as is described later. If the edge
passkd previously, the timng disc is checked for a position index. If a
index:is detected, a position_pulse is sent to the m cropriocessor
0 index is detected, 30 th€2ﬂ|n1ng disc is checked for the
pryse of the warning track (W dened opaque area, FIG 7). The wi dened
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-posi ti on cheahe Babel Thtise speédecof ubhéi metobamustt bei detesminednd t he end

¢ .
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or off. If tfspeaﬂ(nheekcﬁs made sybsequaatt30ugach pasiipn ehesk.i od 15
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to det e resu |cat|ng whet her the
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~speed check éf Ry fodnade. ”DI'His' $st HEBefip2ikhedOby first Af t ey

t he back EMF een checked, or after_th tor has b
systen]ma,tschecking the motor to see i% ftn?s on o% o %n t%&”%%(ﬁf the

_ motor is off, the system waits until a sampling period
15 is reached. When the sampling pét{bd'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,
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.
When the time T is reached, the stored result is |
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 prbcessor clock during the last
30 cycle, and the cyéle is repeated. If the speed of
the motor was not too slow, the motor is not turned
on before the processor clock is reset to zero and
the run timer updated. In the event that the motor
was previously on, and no back EMF check was made and
35  stored, it is assumed that the motor speed was not too

3
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for the(ﬁrocessor clock to reach tine T, that is, the next time 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 notor speed was too slow
|f the notor speed had been too slow, the notor is turned on, the controll:
processor clock is reset .to zero, the rTeXime is updated to include the\:.
time accunul ated by thé processor clock during the Iast 30 cycle, and--\

the cycle is repeated, ..If 1 ee f h .
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run timer updattaatning tdre tvermotont tnecmserthasmptem basngwoaffand no
back=EM= check gvas, g _Gﬁﬁgg#aéan bétP 5311 Imade 383 IRY thélnkke &pEte.

spead_was not to00 ow, and g cessor ¢ c is_reset to zero
wi t hout turning on the mA%rPreviewpsly ghecussed. i theokabelera speed check

lcag |be rg@ll | ylfﬁmsl t @L*:Hité&l iQeanEaéhﬁCMéha %ébenéexitﬁustl ysdi scussed, the
abel er “illustra ts a hand- he eler that

battery. As HﬁHQﬂFQ%é ¥ﬁ H3 tﬁEYEryE pbietl 8@%?08@ gfﬂeBQgF?gge
applied to tfmapuwezas aavtness dhepeohsagéeapplledytdltbéavges¢uand may

even reach zer NS0y {NCPGLL Shy he CBARLELS' 41 8LRard0s  aRBRAGY O 1

renmoved. Such ns-can ase” serr ous r exanpl e,
when the voItagwenuteaﬁhtzasprmhenptbeebebtedYops ngplﬁaebYeééﬁern1ned

level, Eb oper alﬁ&wfofhfs%a ace%g&hbesfes e %Eﬁ&tfonsv\ﬂﬁﬂ this

occurs, the erratic signal's from 1 € m croprocessor can alter or
erase the dataQﬁQﬁQuFﬁ#ﬁQ¢ﬁa9%??%%@5nEnEQFeganHbeprBBS§SBFGCHH1§PSS cause

damage to the ppgHjdaco é%i@%@ﬁ%@esé&rceﬁépeuaéibw aNpredétagmenedor
more of the p“'ﬁéefJeiﬁgmgggraéfogdg the’ m¥@rgpgogggsgg gébﬁeRANl such
as the NVRAM
‘erratic.’ When this occurs, the grgatic signals from
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
energizing one or more of the printing elements. 1In
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.

: _ rhere is provided a circuit
(FIG. 11)“that-moﬁitots 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. In the event
that the voltage provided by the battery 26 drops.
".below the low battery reference potential, the com-
‘parator 200 applies a signal to the microprocessor 42 -
~and to the control processor 46 in order to put the
35 processors in a reset condition to prevent erratic
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20° @0, is used, a drop or |oss of battery voltage can cause the data
stored in the NVRAMto be lost. There is provided a circuit (FIG 11) that
ytors the voltage produced by the 25 mai n battery, such as, the
26, and protects the various nepgsies and the print head in the -
af a | ow battery condition, and in the event that the battery is

ped. This is acconplished by a conpara- tor 200 that conpares the
VO ¢ at. t epération thegéof. Mnhaédlit\ildmtwe)/camnamdlefmmnce I n

| E)Q.tet ;n}[’ E]E E‘I’ E?égfe¥OLt ?QEFBi?iéngqﬁ}MIta:igt %?ite,[ Wa%ﬁ I'es a SI gna get lhgw

m cr opr ocessob0 4'2°aaueventhéa§9n£r9m M@stéribt@ﬂ ﬁﬂﬁQié?r terafhed the 35, ~

processors inggoneeRe RANM Qltlﬂnaaeam%gntsiwaat i% a&s@fspﬁﬁ@tﬁcpn o
thereof._ In addltl&.lt t he _cgnpar at or appli1.es a disabling S|£nal to the
0 r er

RAM 58 ahd t heh hFdeFév§ﬁt°&aP§ fhemprdintg ased
fromthe RAMseo 19hé|t§§ pﬁevénﬁnéhetm&h&qmwﬂ qunet (bﬁnt Hélﬁi rgént head
64 to clanp t B{g Qlt': éegh68 t ttn?lreﬁg prev enerqgi zati on of the
print head 66F €h n& Eh BT 81“1 ;TS & Y& y protected
fromerratic pmutetted ﬁtomhernhclcpopecatieuraf the microproces- | n order
to prevent th§ J._%ss of data froma non-volatile reéad-only nenory such as

t he NVRAM 60, % ack-up battery, such as, for:exanple, a lithiumbat- tery
210 (FIX® 12), is provilindord@petospreveat! ithei a.mslsatdferq;ﬁa)rfmhl a

d rdes have a
PUPoee |y PHShCYORIY10¥eRAIBRSY abilory, BEERSE MG MAAIAES {7 8
ever, if the ba@ﬂirr\!@n pattery,uerehussd £orpexampleo WMM‘TW datnded.

per'OdS of tig@ryi180¢keghesoy® is provided. The use of a lithium
- battery for such 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 1ithium-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 prévent 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 when the
25 labeler is stored in an off condition for an extended
period of time. ‘
In the hand-held labeler illustrated,
the labeler circuits are powered by the
battery 26 which is connected to a voltage :egulator
30 212 via an on-off switch 214 (both not shown in FIG.
2). The regulator 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
- 35 ) is applied to the NVRAM 60 by means of a blocking



di scharged relatively rapidly. Therefore, sonme neans 20 nmust be provided
to prevent the back-up battery 210 fromdischarging prematurely. Thus, whe
the | abeter is‘turned on, the NVRAM 60 is powered fromthe main battery,-
such as the battery 26; homever some provi- sion nmust be provided to p
the NVRAM 60 when the 25 Iabeler_is stored in an off condition for
exteﬁded period of time. In the hand-Reld | abeler illustrated, the |ab Ief 57
circuits are powered by the battery 2 which is connected to a vol t age |

regul ator 30 zéléi%v?&@n QHaOEBFaWO%M (sbgoq,é}gd qﬁp%é fbﬂt@r;?)- :

The regul at or es$ a regu I'tage, “for .exa
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g' ?f'e 21gl\gh]§neVﬁ{1ﬁéBethtéael eFﬁaiﬁW@FGuuse kl’?! ol tafe iapplied tae
attery romthe res e cui er %ﬁgfyse
the vol tage appl FB& f“m I\/F‘g@li"t kéﬁ’eﬁt%arfhteﬁsﬁaggc/gc}?a%ﬁe@o a
battery 210, and2ibg dnddeh2lHioder @14r Ses ieamarke Wiasade | abeler is
turned off, the output volt %n (%i,ttli% Y atPre L&Jr?eds% I Ogh@NSutput |
e

consequently, if the IabeI ore or an- appreci a | ength of tjne,
t he back-up batteojltdge wifl Itha/etetg!vdlaliapml%a?r%é3#°t NG LRASRIFERY Y ner e
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auxiliary circui that owers NVRA| even when the Imnle shoffe
Tt\e‘t}uxi liary cikémey i M-&m&a&t%mo?elozfel eﬁv‘?%t St G ESRERE
ery side if the regulator 212 were relied on to power the
NVRAM 60. - 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
g 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 battery 26 is present and active. By making the vol-
| tage of the Zener diode 218 lower than the output
voltage of the :eguiator 212, for example, 4.2 volts,
interaction between the two circuits is eliminated.
For example, when the switch 214 is closed, the voltage
30 er'appeatihg at the cathode of the blocking diode 222 is
greater than the voltage appearing 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 thé_battery'zs. When the
35 switch 214 is open, the blocking diode 216 is reverse



of the %witch 214 by a resistor 220. The junction of ‘the resistor 220 and
the Zener diode 218 is coupled 20 to the NVRAM 60 by anot her bl ocki ng
diode~222. Thus, when the switch 214 is open, the NVRAM 60 is powered by
t he fagxillNary circuit. As in the casg-ygen the switch 214 is on, the diode

21%7i S the battery 210 fromthe rest of the circuitry as long as the
25 | Mt ar resent and active. . By_nmking the vol- tage of ‘the
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the batteries t 2 S or becones
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power ed by 5 t he Fhuerit Zig seennthatt thechanddheldniabelerdideses 216
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systemis UsedtW'stitﬂyﬂ“E%E fi ééFEA” QQXéﬁewiﬁﬂ tgkglgkggiacy.
15 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
20 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
25 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
above teachings.  Thus, it is to be understood that,
30 - within the scope of the appended claims, the invention
- may be practiced otherwise than as specifically
described above. |
The present application is related by division
to applications Nos. 85 05981, 87 06381 and 87 06382,
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.the possibility of damage to the printing dewte. The web positioning
device positions the web to an accuracy of a few mls and provides a ready—
.'pdSltlo'nI ng 20 adj ustment that is also accurate to within a few m|s-
wels ean be readily repositioned with an 2%curacy of a fewmnils to
conpensate for manufacturing toleran- ces. The systemcontrols the 1-\
pr| nting device to corrpensate for varie@gdmgs in the speed of the web, a d .
i s usa t.h ed and Totori sed web advanci ng nechani sns\
Oaw ously, ﬁﬁnywalléﬁ g HEI Rachings gpEPrisfing H’eﬁﬁ‘l"éé'én’t‘a‘TWeﬁt ion are -
possible in danghlly)fengkgeaam@vl&nawp ltlhagﬁ:using Hausng means fob KA ddAgles st ood
't hat, 30 ' S e of the appen cal nvetlon may be
prQQpl ced o}[lfr?té’rg\%\n sé’p?ﬁa%qgs és)pegm?”c?g?‘f %vrif'ﬁggdbﬁﬁj resent
appl i cati on adhered diocd lnckilng issicip, tneauplibrcmtimom osa 1&5eDEa9:81 87 06381

and 87 0638 elgn o onpri si ng
a housing h \fliﬁ?ngzﬁa ﬁg]%hw%aer%ag %abpﬂ]ﬁ Ed#tEL k’?ﬁg hogasﬁgpﬁxltﬁg neans for
hol di ng a | dtasking®sripy éla ebfapp I:Wp%#qsedmshé\ﬁddgcql@béhs reelléegabl y

adhered to Qnehﬁﬁk'den§tfdrpadJﬁaﬂ§g fee Y 8biped108 Rihedhabll F-BhidHel NY
position, means {or peel i ng the PI’I nted | abel fromthe backi nqastrl p, | abel

appl yi ng medresk Eﬁ‘%ﬁ&%ﬂ at fhe deelingompang pAd advance theArdnted 1ab%hncing the
vvgb to pteﬁl ﬁtaratnmgaldﬂsﬁeh:fgr 281 dt10nbIGK with S:héllhlbal imhyp@ga_ lm_eaﬁs {nﬁﬂnf gnfl
advance the ed | ab ap rel.ationshi p_w e | abe
appl yi ng nedrfs 24P EAN 5ﬁcn’§é’%5ﬁo{%8rt %BEIL‘XH#O SEB?’I r’i‘t?ﬁ I'pgg'ftion, a
notor for drdrivimg said sitescingngesmssnesansefors ehveringt selienged alagatvri bdat a t 0.

e pr1 e 584 B W EH nhBF U5 e P SMRBIEI, BELE g o

aplurallty el ene rlntlng on
t her nogr aphihaviagea Pélit%iiprl iindivyiduatisvselentahle 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 individual print elements in a |
predetermined eequence determined by the selected data to print data
on the_label, said advancing means including label positioning means
for previding a signal representative of the end of the label, motor
speed control means including means for periodically checking the '
motor for said advancing means and means for comparing the speed of
the motor with a predetermined value, and jam detecting means
including means for determining the number of times the motor is
L checked and means for indicating a jam when the number of times the
motor is checked exceeds a predetermined number and if the signal
representative of the end of the label has not been received.

2. A hand-held labeling machine as recited in claim 1, wherein
said position representative signal providing means ‘includes a shaft
encoder.

3. A hand—heid labeling machine as recited in claim 2, wherein
said shaft encoder includes an index representative of the end of a
label, said jam detecting means being responsive to said end of
labellrepresentative index for terminating the operation of said
determining means upon detection of said end of label index.
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coupled to said data entering means for electrically processing the

sel ected data and energi zing the individual print elenents in a '

o- rm ned sequence determ ned by the selected data to print data ‘on the

Sai d advanci ng rmeans incl uding Tabel positioning nmeans for providing

representative of the end of the | abel, notor speed control neans

| neans & danddreldo] atelling mbkﬁmQStmimddm tbaims di (R @dvanci ng

"%Q%%ép G AL dlbhok e BEEEed Lol dIRaTPAL tnitl ddb13g RiclE! AT NEC
am detecting neans inclu means eterm ning the nunber

of tines thé‘-emﬂﬁrtipg 'E?ﬁeﬁk%fd’téﬂ%l "tfeaﬁ%dg R8vanaing waansgurey ke when t he

nunber of tiRA$c.4t¥n"®f & jad. Checked exceeds a predeterm ned nunber and 'r*T\:-

the signal represent atlve ‘of the end of the | abel has not been received.
A hand-hel d | abeling machine as recited in claim1, wherein said position
represent at isie Si ma&-maviﬂagngmaiﬁm@bufbatad stinbhy gireedding 8laim,A

hand- hel d | abel i ng in cI e e sai d shaft
encoder incl a&%ﬂgﬁg?ﬁdﬂé’ﬂ 8s§nﬁe§? 6 "f?é°€n‘d‘ o? iflsg%eeéj, said jam
det ecti ng navapabivigngeanss pockides. memnsafo:t eadiqifichhbelsammngsm dacke i ndex
for term natdghg L Sai e on of
said end of abgﬁt&?‘ﬁg‘gfgyaghp?ggge%cqrﬁaﬁ%e? ﬁggﬁ lr?geﬁta%ﬁ‘:engﬁéas
recited in cipsiehdf thegrotar farr sabd adwenal@greeamgans responsive to said jam
i ndi cating means for termnating the operation of said advanci ng neans upon

the indication of a jam—5 A-hand-hel d-labeling—rachi-re as recited in any

preceding claim: - wherein said notor isa direct current notor and said
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speed conparing neans includes nmeans for periodically sanpling the back EI\SF-J

produced by said direct current notor to thereby deternlne t he speed of the
mot or. for said advanci ng neans.
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