HAND-HELD LABELI NG MACHI NE Thi's invention relates generally to p?_qtm( o/
devi ces, and nore particularly to a hand-held | abel er including .
t.ner nogr aphi ¢ printing head. Hand-hel d lahelers utilizing thernographic
printing devi.ces are known. Exanpl es of such band-hel d | abel ers are T
illustrated in our United States Patents Nos. 4,264,396 and 4, 407, 692, o
United States patent application Serial No. 485,012 filed April 14, 1983
(see British Patent Applicati onHAND-HELD IABEGING MACHINEed Oct ober 17, 1984)°
The present invention provi.des a hand-held | abeling machi ne conprising: a
housi ng having a manual | y engageabl e handl e, the housing having neans for
hol ding a | abel supply roll of a conposite web having |abels rel easeabl y

adhered to a backl'l'lg.ssiﬁveﬂtiém&ekié%r g%@@}'&gpé‘ﬂt&ﬁétd&@ﬁéi afd more
an_on-off swtch between said

el ectrical ener i d |akeli machi ne
connect i ng rreefﬁg‘\{’acri“g 3% el’:ﬁt?\t}En belgr ginclpding,g thermperapitel having a
first term nalprdotingeledda sai d connect| ng neans and a second term nal

led t d " f n a label at a printing :
e et ol e
appl yi ng nean 0S u a uétrfa
web to peel aypitdd QGatlé%bﬂatJnrtgnh{)shehb%Zkbw ahl’ 4 Rio?led 4} aR&‘ﬂnrk]Pﬁ]”ea”S and

advance the printed | ab I nto at on e | abel
appl yi ng meanStatRe patenty apeldcariem Ser §P- |"r$t50012néib¢d uwrﬂg 149s19830n,

neans for ent ¢eed Brififc paterdahppii@abfoPNot£d38 (190 PEk1IEhED JTREE: 17
- including a t? graphlc print head having a pIurallty of individually
sl ectabl e pr ﬁé €l enents powered by the source of electrical energy for
printing on a thefMhegrmsent :ﬂn&bﬂlio&t ptmdpgmhaﬂxg-uamlmbamngraa&&l “QSUS' ed
to said data e & trtcall rocessi the gelecte ata -
and ener gi zi n%%lﬁ(ra ?ﬁ%ﬂ v?giﬁfﬁsqﬁg Mt eam'?ﬁ?‘g Hqﬁ THe ep?ﬂdﬁéd é@quencg
det er mi ned by ?\Pﬁéﬂsél%l,insdn@asafthpldm dckabedrsuppdy | @il of a cempdsiteai d
processi ng negps Hagﬂélcfa%glé"i'@?&é’squff'sadﬂgréch%oty%c%ﬁ&[ml LD, I hlSs for

conti-nuous application of electrical 'energy thereto
connecting a first source of electrical energy to said labeling

machine, an on-off switch between said connecting means and
operative parts of said labeling machine and having a first terminal
coupled to said cbﬁnecting means and a second terminal coupled to
- sald parts, means for printing on a label at a printing position,
means for peeling the priﬁted label from the backing strip, label
applying means disposed adjacent the peeling méans, means for
advancing the web to peel a printed label from the baﬁking strip at
K,/ ~ the peeling means and advance the printed label into label aﬁplying
relationship with the label applying means and to advance another
label into the printing position, means for entering selected data
to be printed, the printing means including a thermographic print
head having a plurality of individually selectable print elements .
powered by the source of électrical energy for printing on a _
thermographic label at the printing position, means coupled to said
‘data entering means for electrically processing the selected data
and energizing the individual print elements in a predetermined
sequence determined by the selected data to print data on the label,



the‘nennry functioQn, circuit means having first neans electrically coupled

: sa| d second terminal for automatically applying electrical energy from
7ai d spurce to said parts of said | abeld ag-machine and to said nmenory neans, ,

\)sai d on-off switch is on, said circuit neans having second neans

rijcally coupled to said first termnal for automatically applying

cal energy fromsaid source to.said nenory neans when said on-off

is off, said circuit means further including third neans conpri sing

neans for el ggtd inBéeé‘sQHE%ahQniﬂtﬁu@iﬁﬁgﬂgr@ﬁgﬂ }Afsfiwﬁggeggfeﬁt'xﬁ%r i cal

energy and mﬁns for automatically applyingelectrical en rom sai d
means for cohfelPREHYCES ARPALEAHI0800F @destricpd cenerey| thenetq)\rot maindrin nerfor y

nmeans when sahel meiomt fanctivm, i smdamﬁeieahhv&ﬁhgdfﬁ@emgaeae‘cw?aaaqyd b s

| abel i ng machin said_cihrcuit ans i.nc¢luding isol ati on nmeans for

i sol ati ng saf:{’fpﬁfefls : ‘%’g‘?:o‘r?a° %}%ﬁﬁ'ﬁ} 'érﬁ’tg%“tiﬁé}lys&ml%i@&ond source of

el ectrical esbecryical epersyt ifvem tsaigronirde ® @ald ipagts VFCEHA 1@b&HInG MENDrYy

means. In a r M f j.nvention, there .ig provided

hand- hel d | a%e‘?\fé? £ut | ?%ghgﬁ %og o%%légeisﬂge&'-sﬁiése"&‘%‘%ﬁtsf"{)'fé'sggt% Pﬁjaff |

senses the pBiiquilbrregnstbavipgisencnd mmens obkecthbealdyr edupded dho bkl [Fiist i ng

head in acco¢sanagl Wokhadtdha PASILY Cdppal1dd G106 1 1%&1%#{{%@57?&%9 that any
he- web, an abe

imprints are accurately positioned on , on a s cut form
the web. source '%éai‘}sﬂmrﬂﬂaﬁﬁs"h&“p?@fﬁ e offnpyttchi te affatsald coupl ed

to the | abel clhdusitaieags Nhaithet Jtcluding thirdReadd BbiiridiSS ne@ndPRrat es With

a sensor, su‘gﬂt 3381 flogogtg(earg%g,t an o$t i ﬁa{&tsens_or t hat senses_the position

of indices on the t1mng dise Hnd TSI RAFEETE agH5se PEpplastRical ve of web i
posi tion. energy dfidemedns figr divtomaticallle applyimnelectrtcsln @nptf Erabl y nor e
honme posi ti of, fgngdi.Ges Ines e dary._ bet n uccessive

| abel s, one %hridrrg%%%pgé{ta‘%o 3ﬂ§é éggr%; % ﬁggtlmr%d?g‘ye%ceaﬁ%\eeg‘eﬁ\g%;geﬁﬂgx“

di sposed adj$fidnnemorymeans; wheny gatd fizatdrpuycelds dnoperantiex othat i nf or ns

the system tq@icohdértedDBlonD AN AR Yel thgoRPHALN Add c1rclif dedflices are
sensed by t h&cisgfn%r iggﬂt'igz? dmeta(r)ls péoorv- Iiggla%ciglg{slagg If{]rdslt(,: aéelc\tl)gd "and third
means so that said second source of electrical energy is operative
to. provide elec;rical energy to said memory means. ' |
In a preferred embodiment of the invention; there is provided a
hand-held labeler utilizing a microprocessorébaéed control system
that senses the position of the web and controls the opération 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 form the web. The system employs a 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 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
prefgtably more home position indices that defines the.boﬁndary
between two successive labels, one or more position

detefmining indices and a warning index disposed adjacent



5 ‘signals to the system for controlling the operation of the printing
head. Because of the precise positioning information provided by the timng
di sc, manufactur: ing tol erances becone significant Consequently, 10 _~ =
there is preferably provided an adjusting nmechani smfor adjusting the
angul ar position of the timng disc relq%lve to the feed nmechani sm

is acconplished by pernmitting the disc tb De 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 position
can be acconplished by providing a plurality of unequally spaced key slots

O ahelike |0 (heglvse iuhdY BdMy RlAGLed gy Splige on 20 L the

shaf t\bor engagi ng one of e ke KIhg ¥ he angul ar position
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achi eved by positionin appropriate key er the key or

spline to provideSGRé eﬁQQﬂ?qﬁ45ﬁﬂ Rﬁﬁ%&ﬁﬁ}RQﬁ}E#QﬂtlQﬁkFQFEN%|sc The
i nventi on5wi | | HOWJJgenad.%S(Hd @ isy st 1 Adnti] Vg OfhE Xt Lridht h
reference to ' %%% 3 ﬂgﬁ inwhich: FIG 1 is a perspective view of
a hand- hel d Iabelgf s ORI glp%ﬁﬁxwdance with the principles of the
present invention; Because ofl @he? predissy gositiaingli agram of the
logic circuitry c th parat us_accordi ng
to the invention; Q'EFEB t'l%n tgﬁ'loyr%'%\rﬁrgé\%’ya&me ttpﬁié'#% %b%?ba%?ﬁ“h achdya
usable with the pﬂnstMm@en@mmeﬁnhecﬂmansignlflcant Consequently,
\ 10 there is preferably provided an adjusting mechanism

_for adjusting the angular position of the timing

disc relative to the feed mechanjism. This is

accomplished by permitting the disc to be pdsitioned

on the shaft driving the dlsc at a plurality of

15 discrete angular positions, each assoc1ated with
one of the home p051t10n indices. Such
positiohing can_be accomplished by'providing a
pluraiity of unequally spaced key slots or the like
in the disc, by providing a single key or spllne on

20 the shaft for engaging one of the key slots. By
making the angular position of each key slot
KJ . slightly different relative to its associated home

p051tion index and positlonlng 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. | o |
The invention will now be described in
more detail, by way of example, with reference to



10 ing:fB the present invention; FIG 4 is a block diagramillustrating one °
enb.dinent of the print head driving circuitry; FIG 5 is a bIock diagram. -

i Nl NstT/ation of the tlnlng disc illustrated |n FIG 6; 20 Fl G
8 \s a/bl ock di agram of the motor spe&d4control portion of the eontrol
cireu/try of the inven- tion; FIG 9 is atimng diagramillustrating the
operation of the notor speed control circuit according 25 to the invention;
FIG 10 is a logical flow diagramillustrat- ing the operation of the .=
control circuit according to the invention; and -5- FIGS. 11 and 12 i
illustrate C|rCU|try for protecting the data stored in the labeler in the
event of a didh Eﬂﬁﬁ%ﬂﬁte%? whdichmen the battery is renoved. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENT 5 Referring now to the
drawi ng, with particul ar ntion to FIG t he shown

t her mogr aphi ¢ "1 cr opr ocEl OricgﬁtPbﬂ%&fﬂﬁﬁﬁiWﬁﬂ%£Q¥ﬂR§eﬁ ﬁiﬂg?BFﬁ& to the
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10 i ncl udes lpports a ro 14 of adhesive backe

| abel s 16 thaqpcﬁl‘*gé sﬂf)%gﬂ'gdigwtegﬁt}ai‘ﬂ ng.web 18. A keyboard 20 is di sposed
on the hdUS|ng 12 and cPEGai @s is @ wmysiten tbloxfk iGicagsamadf ytheer abl e key

switches 22 %P%h?ﬂr?ab nk@H%ﬁﬂq%;éyﬁifﬂﬁfd%éQéﬁﬁfﬁ peintlhgh 1°

may be a I|qU| crys _
apparatus according to the invention; i

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

10 ing to the present invention;

FIG. 4 is a block diagraﬁ illusttating 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 J 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_motbr speed
control portion of the control circuitry of the inven-
tion; C _ o
FIG. 9 is a tihing diagrim illustrating the
operation of the motor speed control circuit according
25 to the invention; '
FIG. 10 is a logical flow diagtam illustrat-
ing the operation of the control circuit according to
the invention; and



pl ay, |g.also di spesed on the housing to permt the entered data and

m croprocessor-generated pronpting instructions to be viewed by the
eperator. A, battery pack, which may be contained in a renovable battery
pack-handl e unit 25 containing a battery_ §6 havi'ng an internal resistance
27, provides electrical power for the |abeler 10. A trigger 28 is provided
to initiate the label printing operation, and a | abel applying roller 30.is
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t he | abel applyi r 5 : eemgatsathe rear of
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data 5 via the keyboar a% 0 rinte for exanple, price,
er
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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
instructions to be viewed by the operator. A battery
pack, which may be contained in a removable battery

20 pPack-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'applying
roller 30 is used to apply pressure to the adhesive

25 backed label 16 when the 1abel 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

2 the label applying roller 30, and to guide the backing
strip to the rear of the housing beneath the roll 14.
- The labeler illustrated is quite versatile

and is capable of printing alphanumerics, as well

35 as. bar codes including
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coupl ed t-o a peripheral interface adapter (PIA) 40 which provides an
I nterface between various input and output devices and a m croprocessor.42.

Al so coupled to the peripheral interface adapter 40 are a trigger 20

Swit'ch 44 that is controlled by the trigger 28, and a control circuit 46

exits.
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In addit
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6 to be charged.

Referring to FIG. 2, the keyboard 20 is

'coupled to a peripheral interface adapter (PIA) 40

20

25

which provides ‘an interface between various input and

output devicesfand a microprocessor 42. Also coupled

to tne peripheral interface adapter 40 are a trigger

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 R
circuit 46 responds to data received from the micro-
processor 42 and controls the operation of the web

advancing motor 48, which may preferably be a D.C.

_motor. ‘An audible alarm 52 is also connected to the

30

35

peripheral interface adapter 40, and is useful for
indicating to the operator that a problem or potential
problem exits. For example, the audible aiarm 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

entered into the device has been received. 1In the
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access nenory (RAM 58, usable'for storing short termdata, such as data
entered via the keyboard 20, is provided, as is a non-volatile
r &ndom access menory (NVRAM) 60, suitable for storing data such as fornat
20 data. The input/output connector 33_provides conmuni- cations
bet ween the device and an external conputer. Printing is accenplished by
print head assenbly 64 that contains a print head 66 and print head driverz”

68 ICOU|0| eddt 0 tmlatner:i pheegl thet emﬁacheamEﬁr 0. c%‘izh be lArL-ed tof .
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vari ati ons5in bgesepy 42 piane ddsplay! ﬂc;é@eroﬁé-ex&hﬁ digplawe 24 iis head
assenbly 64 is hbédstbadﬁgplﬁysdgﬂh'Egﬁﬁgfq dﬂtda‘inco the WierPpro-

illustrated enbodi nent, -th fint asse -8- contains the

print head dri vERSBRI A8 R pPFnPtﬁéédmG@ﬁ&Q%ﬁxﬁ&Fhm1@9%tﬁﬁ?@HNQH
substrate. The prompthﬁgdahanaaghagltecl mee salgeld igeinedlatied ity ditfgposed

transverse to the direction_ of °1néhe web 18, G@@Biéifigti- 5
cularly sui t abl B*PEPPREEEPROL - ha rﬁ@F e MEMAFS. A of Iﬁiﬁfdensity
of the prlat el eidedsfonastowiagupermanentndatagd sish @& ttheulprdgrand bot h

al phanuer 1 Coagpindis pRUEaLIER b2 RRcPHeNItt, Otheydda iR SR Y

particularly usa head asse

pri-nting el emenb§, mﬁﬂteaﬁéeéaéﬁ PsrmﬁpgnﬁéﬂgL@ﬁ$51194nﬂQ5ﬁMQﬂiahﬂkﬁ%paced
on 5.2 nil centgbs- orSway BeCRhovabaly Q'ﬂs&%‘lmetds ih \d 'dotidty sroiHduous

line to be prln&ede Eg gerkigh%hg %g%kn%nd/or %iﬁ?%“%&téﬁ‘ﬁiékgea
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 randomeacceSS memory
- (NVRAM) 60, suitable for storing data such as format
20 data. The inppt/output-connectOt'32 provides communi-
‘cations between the device and an external computer.
Printing is accomplished by a print head assembly 64
that contains a print head 66 and print head driver
68 coupled to the peripheral interface adapter 40.
25 An analog-to-digital converter 70 coupled to the peri-
pheral interface adapter 40 senses the battery voltage
or the voltage applied to the print head assembly 64,
~ and ptovides a digital indication of that voltage to
- the peripheral interface adapter 40 so that the micro—
30  processor may adjust the time that the print head is
energized to compensate . for variations in battery or
print head voltage.
One example of the print head assembly 64
is fllustrated in simplified form in FIG. 3. In the
35 illustrated embodiment, the print head assembly 64
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ve heating element 80 (FIG 4) that is indivi- dually
y the print head driver circuitry 68 which contains a heater
stor 82 for each of the printing elements 80. A'gate 84
of the heater driver transistors 82, and an input 20
nd a data register 88 contTBr the opera- tion of the gates 84.
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Each of the printing elements constitutes a
resistive heating element 80 (FIG. 4) that is indivi-
dually energizable by the prxnt head driver cxrcuitry
68 which contains a heater driver trans;stor 82 for
each of the printing elements 80. A gate 84 controls
each of the heater driver transistors 82, and an input
register 86 and a data register 88 control the opera-
tion of Ehe gates B4. 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 Ny

" 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 c1oék line 92. When the input
register 86 is full, the data is transferred in paral-
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 register.



15 84/in bl ocks. This is acconplished by providing two bl ock enabl e
signals BEl and BE2 on |lines 100 and 102, respectively, and strobes ST1
$12 on lines 104" and 106, respectively. Each of the bl ock enabl e si gnal:
connected to .one-half of the gates 84 so 20 that one-half of the gatesy/
84 are enabl ed when the BE1l signal is hig®~ and the other half are enabhed
when the BE2 signal is high. The ST1 signal is applied to one-half of the .
gates 84 receiving the BEl signal and to one-half of the gates 84 receivi
the BE2 25  'signal.: SiBeraneg, theeresisgiyeaheasingyelemenss B0 gates 84

not receiving t§gawlia susaelanuzmuamo%h&cefl curteMRGETDR Yexatiplgch gate to
recei v& one of the block enable. Slili s and one_of the strobe S|gnals in _

ordersbo be ful RPPEREMRRKELY ) Billiamps,PSr element, angd be e
enabl ed at any 6£VEﬁeteHEremEhB§nsﬁh§ 6¢tQh&remehhﬁt@atEdﬁ%ﬁtﬁﬁpléﬁSIS

applied to_the heater sto 82 in ep t.h q, more
than one-fdurt h® B?r?ﬁemPkﬁﬁgl éb §Q‘eﬁiﬁ Fgreﬁe‘rcgﬁ'z 3‘ uzfrgﬁqfe?rt#he
-10- An al ter nabnvthenbatteeyt 26f wbhédpbieniexbemki&el wmghiedfamm is

illustrated.in gi%n?gngEBeWEFg qkrn@anto i l’#%?'tt%hee%ds'l I G?d'i, 'tﬁm SéBm | ar

to the one illu SXcept € 1 nput régister
i s broken up i nteasopluthei hpa@ﬁrsdﬁlilverr tsgnsistorss &2 areng@taobed en

32-stage shift bgokfchacRl s"gbienek! yel HRred ehEhp rFourbiriban

arrangenent has tThe a at It permts datg to be entered nore
rapidiy id0o- thEhSyBFEEFrtﬁéﬂgsyspégnﬂPﬂ‘HQ gnezglzed @t any 9fe ng speed.

This occurs becggme.each of the seven Shlft registers 86' can be fed in
P e o T o RRCERE SnB bt e AT GH T g 1 e 4202
the 224 shifts tbqustedbﬁng is accomplxshed by utilizing ‘three input
AND gates as the gates 84, and by eﬁabling 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 sidgnal is high. The STl signal is applied
to. one-half of the gates 84 receiving the BEl signal
W "~ 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 Bz'in four steps, so that no more
than one-fourth of the transistors 82 may be energized
at a given time. - ’ '

......




15 jGAd the input register 86. However, when | oading the shift

regiSTER(s 86' the 224 bits defining each |ine cannot be fed serially into-

t registers 86', but the bits nust be grouped so that they may be
eJ Jto the appropriate registers. This is accom 20  plished by
gvery 32nd bit fromthe data def&pe-ing a line, and applying it to
ppf opri ate one of the shift registers 86'. For exanple, if 224 bits
are ustd to define a line, the 32nd, 64th, 96th, 128th, 160th, 192nd and

'224th bits are selected AMda&@annattak embod imenth of the priatpheadr 108

(FIG 5). Theaﬁﬁaha g.%%gtab.ggmﬁa lﬁ dgtlngﬁid I8 pralhe, shmé éRBHELET S

86' Next, the 191st and 223rd bjts aré
applied to themgpkf éllll%ﬁr&r?&ds i F38 « & thee ﬁfé%fr]sﬂrer%o gehe ane bﬁ)‘d%’és\-rs

repeated until tgdted tiherfmr.su,. AceptotHat &M,m;m heedfdeér agé 193rd

bits are |oade |nto t he buf.f 108 and S he re ers 86 At
this poinP, thdSsb¥okens@Ps %ﬁgy) éiiﬂ? gg§£%ﬁ§'65-96g
97-128, 129- 166 é&%mb&%,am@vﬂﬁ332?ktagbruhattnzagtﬁtenmn@ﬁétehy 35

G755 217 U ABELS Gl 0 et i, 0 5

i ndi vi dual dat ahEegdmtsmth(atl dt germnms datattoibe enteredregreter 88

‘can be applied, ﬁ*{% eg B4stef to any
sui t abl e devi cekﬁo P‘l%&'ﬁd% e nu e'r tg} |n0lFI ua ?ﬁé nts that can be

si nul t andBus| ypPeistinge speed .F| Ehisp QQRﬂﬁﬁrQﬁﬁ??QFKQ#GR efathe| ReVEN( e

nunber of el engRigtt rolgieterse a%'mdatrﬁrwu.séd/ {® parsE1€i zEfohssaiavi ded by .
a plurality of circuits.83.. Eac

of, the c uits 83 contains t wo-i nput
AND gates and SBNFBpSeRArate (}#Qﬁﬁtééf}cn ?ﬂ?%$“ﬁn€%% Eﬁﬁt head 66.
Such a system gataoneedabesigiiftred lomly B2 Sl;/fmesntdallnadathd regkss 4

because only 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, énd 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 .
25 to seven stages of a buffer 108 (FIG. 5). These bits
are then applied in parallel to the shift registers
86'. Next, the 3lst, 63rd, 95th, 127th, 159th, 19lst
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, 1l6lst 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
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15 two-i nput AND gates, rather than three-input AND gates, are required.

By providing three strobe signals S1, S2 and S3, the nunber of printing - . N\
el enents that can be sinul ataneously energized is restricted to apprOX| C
mately one-third of the total nunber of print elenments. 20 lni
the enbodiment illustrated in FIG 5, thel¥Trobe signal Sl is applied to |,
the first two and the last one of the circuits 83." ‘The strobe signal S2 1%

lied to th t f th t trobe -
SFonal S35 apBFi EfapgterPél, Ro°R BaRa, xaSiBrER s phch ag e HasH [ oG5
Conse- .quent |y, registee 8Bar(FIGo 40t of feovanpiuiradiity dﬁe-indaimisiuaaly be
si mul taneously 89@5%6@25‘6’@?3 %'Bt'heli?lbhes§t rog'gsesb(rﬂg?uts%fortﬂé”' d obe

si gnaR=83 i s present eoretically, ut of seven elenents

30 may be eneFQBiﬁ&eﬁh§ﬁ tﬁénspﬁobﬁpﬁﬁgﬁa¢089 Pluraddsn ofy khree-

practice, she |jg quAﬁb'thbé 82, der 2o sad tht eVagtivicd fidie prlnt
head 66, and cogiggggntl

unllke t han on half of the
total elenents nﬂl*é? QHB éstoH8§18F%Pﬁgp@ﬁﬁ&ﬁq§§ t #80%oul d be
energi zed. - be- sIiheleanevaklyi energi4ed(Fl G 6) includes a control

130 t hat | ud 132 . D
Pocated ei ther on the sami® REES gratll BEFoRe TRRGGIER AL LA osor
130 or in - a 5 -theepambhee pﬁcbigment?h&ha&rcausbeonﬁmm&taneungﬂyexito
carry out jge péh@&gﬁ%hrg!s ?gB@&BQB By ”g:guiﬁg.‘ti"%ghe o lcEr ity gyl poses

of clarity; ho be understo m croprocessor- 42 of

FIG 6 nust be E8GBI ©F thec6ipEHd 465 83ngonkad nshd 2 swo-dmpitaiddBbus 10

t& the conmponengat&hoyRai apE!:EprZaE@ a&wﬁa Ui%wtrtty £id10 deivaldgon.  The
control processor 130 conhro s _a notor drive/ ? cifcuit 134 that

sel ectively appFP@sPEABEgPeRAG68- dPHSH @ E?&FPW@ SusoBewhat, simplas o
‘than the system illustrated in FIG.. 4 because only

15 two-input AND gates, rather than three~input AND gates,
are required. Byiproviding three strobe signals S1,
'S2 and S3, the number of printing elements that can
be simulataneously energized is restricted to approxi-
mately one-third of the total number of print elements.

20 ' : In the embodiment illustrated in FIG. 5,
the strobe signal S1 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

W, 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 S1 is present,
but in pract1ce, the. 11ne 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.




48. ‘An.anal og-to-digital converter-136 neasures the 15 . back EMF of the
mot.qr .48 when it is coasting, and applies a digital representation of the
x to the control processor 130 in order to provide an indi- cation
peed of the notor 48 to the control processor 130. The detector 50.

| i ght sensitive device such as a photodetector 140 di sposed on

opposi t¢ sides of the tining disc 51., The, detector 50 _sefrves to detect
‘indice€ formed as a ser ik %PQQRﬂﬁ ?ﬁﬁﬁ?%&t*ﬁg‘%ﬂ?ksskuiﬂcigéﬁﬁaﬁue and 25
transparent peohtreod PrddessbrsdI.thadt cinchides & hfeadeconty memory

fabri d ' ' f b h L ph f th ' 51 -
which are. uoedROET! Az Rha Bat B Breated 1680 POR the nems LhERT o
conse- quent| gratied dgiquidn as  thee contrdl gerocessondlddced 80 a by the

pos 11 onor  Berararel patite. S derion Maibode B s bulfllke! 17 o

‘I's illustrat e§arFygeid diheiREint igpnyrel Zungkion sare | notishewn IR FIG 7
'S -13- 1 aprgCalgeEdr ?ﬁ@gﬁii% éﬁﬁtﬁq-ho@&@#?eiefswﬁl&eb@t i vely

smal | size of the disc 5 anpl e, on e order of approximately 1.25

i nches in di atBAerstond fhak &he MmicreproRessor ¢ ok BIC, B PPEE, the, 5
use of el ectr pedepuplied to Wonparientsicchat care cthengam@yot cahabogoease t he

mis toth mi 50 Kb SomiheHe abolrt JRFE: § €okeduidh o B¥ RS (27 °

on the sane shagt fganictionl4]1)Thes dontral etocessori 130 wertrddsaad rot at es

therew th 10 hgdaa3hidid /it dirduy d NP3d | tuist T L EdceIbety apbribhe Wheel

49 rotates one vol ution ea
: energizing 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 processor 130 in order to ptovide an indi-
- cation of the speed of the motor 48 to the control
processor 130. The detector 50 includes a 1ight 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

a light source, 20 such as=l2or exanple, a light enmtting diode

1

series of light contrasting marks such as opaque and U

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. ' S _
The timing disc 51 is illustrated in é:eatet
detail in FIG. 7. The disc illustrated in FIG. 7 is .



a conplete label is fed. Three hone position 15 indices in the form of
three apertures 142, 144 and 146 are provided in the disc 51. In the

i1l ustrated enbodlnent three hone position indices are provided because -
the disc 51 rotates one third of a revolution each tiine a | abel is fed;
however, it should be under- 20 stood~i#at if the advanci ng nechanisnL
were nodified such that the disc 51 rotated at a different rate, the nunbe

f h iti |-
"t the dlec 51 FabRdsatEd Tch AR Braguic ARG coaqadkE tog e 32 S
was fed, a discrelatively B@mdlpaamelaﬁ|th!(ﬁiscmiﬂxiﬂnrtexnmpléuIQNMng
h Gﬁ-th 28l def
i ndi cos i n ¢ ﬁﬁe%‘%sé?“ of Appieaiuitery 3 129 thicrigs dn REEA4ANE 1€ LD A
152, respectiveR} (PPGP“?P °Wht@# 5@@@ﬁ@ﬁe@Plﬁﬁﬁﬂﬂ§%fﬁ??ﬂiﬁ%4(NFQ§ t he
| abel withsrespgge be bh@crtrrbaale@@sfi%@a Mk Pt dviaewsd. té&fbéiﬁérm ng

i ndi ces 148, 150 and 152 cgn be referred to ei.t,h a er res_or slots
or by other ter¥B¥ok8gyabrdFake II%G dé§ F&F% Eﬁ 5%

fol | owi ng descr 5t isnnbminallyl4 milsgotert @fayc /vary ¥rom @ d\ens (td)ei t er

di stingui sh thegné%on1the honme position apertures 142, 144 and 146. A
-warning track i Ovi ded ahead of each of the honme position indices in the
formof three widened 5 Asaigadllestradedadin FIG. Werthe diae| Sl aks bei ng

printed, 9ge of wblRtUATEYhe! liteBhaFt UMY WAL W 15l Yhe dhed 4O 1S

aligned wth the _sensor of the apertures and 146 is

sufficiently MAéévﬁﬂcﬂéﬁnWPe§éné91@nd rS&@HQ§N¥hQ¥Qﬂ&$hM§Pzﬂﬂfﬂk#ve train
te_occur wit hougha®¥s engoderQpague t@@eaquustmﬁadsfe&bamé}ﬂ; Aegpet ed by
the sensor 50. Tﬁ 1pr V%Q %t%geog%L hzr '%f 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, 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 other terminology they_ﬁill be

35 referred to as slots in the following description for
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hunting in an attenpt to keep one of the home position apertures aligned

w p A~y Re sensor 50. The size of 15 the apertures 142, 144 and 146 is.

| ected to permit any slack in the web 18 to be taken up before one
position defining irndices is noved into alignment with the detector
wi dth of the position defining sld=s 20 148, 150 and 152 and the

t hat e di stance between the detection of successive edges of the slots
148, 150 and 1PRIRasesRhdElapity Wb ofder kanbetker disgdngnisd an

i nt eglral \Arrﬂl ti Mtﬁn?fftﬁéie't%‘iedhdth@ﬂﬁéé‘i?%oﬁh&péﬂ:ﬂieﬁ eqRnt 1ga0and_F0[ ' rig

exanpl e, when i ntjng head such as, the preyiqus|y desgribed print- ing -
head 66 is useg',‘[g‘he i{j,‘?ﬁﬂh@y b"e'fﬂx‘é'gni? h%rg‘éféﬁa F*’éﬁ O?Eaﬁjl&ge edges\of
the slots 148, the) home dsiviomspodiicesoin thé foemebft Bhkeeswidenled 0 an

inte- 30 gr t4d ) € 1 1{Se(the length of the print elenents 80).
In the ti r% ng %rgg%}¥41 ﬁ?g’&@*%"m G 7, the integral nultiple has been

sel ected to be equal to tWheniseslabelsdang beind printedefopé oifl s bet ween
t he detection S S 2162914842150 aRG 152. As
Unes e Yot LI SadE 1 A1 hpbPrures bzl P4a158: 2046

a result, the position e web 14| i nérénents. The
width of each df @Idangdhivhth e Sersonc30py Eachnphchbhe aPeitures 156

1St ngul ahed ks LR EEMY MULELOKALLy VEOUALD BAChIECkonko DO

i stingui.shed from.t! eas bet ween ositli i ni S .

enbodi me i||&§qq;}@é§‘ .a‘rr{’g‘rs’?g er\,'gtﬂéévﬁ'af‘ﬁeo?f?h@ E?e8§°%54',"?}'§9“&nd 158
is sel ected tocdammsimy @n ropgague tares off vtheledisct bt €6 be dedebtedl the
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v oo o at b e eider Bh. | SPhA e dden D Eub UEBES 48, HRGRLYS Lo

hunting in an attempt to keep one of the home position
apertures aligned with the sensor 50. The size of

15 the apertures 142, 144 and 146 is also selected to
permit any slack in the web 18 to be taken up before
ohe of the position defining indices is moved into
alignment with the detectot 50. o

_ The width of the position defining slots

20 148, 150 and 152 and the width of the areas between
the position'defining slots is selected such that the
distance between the detection of successive edges of
‘the slots 148, 150 and 152 corresponds to a web move-

ment that is equal to an integral multiple of the o/

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

30 gral multiple of 10 mils (the length of the print
elements 80). In the timing disc 51 illustrated in
FIG. 7, the integral multiple has been selected to be
equal to two, thus providing a web travel of 20 mils
between the detection of successive edges of the slots
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of the printing elenents 80, or approximately 40 mls. The wdth of the
areas 154, 156 and 158 is selected 15 such that the areas 154, 156 ay
158 can be readily distinguished fromthe narrower areas separating thg
slots 148, 150 and 152, and al though in the enbodiment illustrated in R
7, the widened areas 154, 156 and 158 hawvk5+een sel ected to be '
approximately tw ce as 20 W de as the areas separating t he slots 148,
150 and 152, other w dths nmay be used. In operation, t he eler is
not print- ing h48abdbh0 and gﬁzb eAﬁoﬁetséﬁﬁﬁnoﬁhﬁePPﬁi AP &€ £ or
exanpl e, the apgepuig i42deginklionad20l 1 hackementdat ector 50.  When the

trigger swtch 44 (or oth ly_o bI t h& 1 d sed, th

m croRro- cessor 42 (FICREE? nggb xg %D% , % I%@ &%EF Seconfrgl

pr ocets_sor 130 vBé£hned byr nheewdaeaeaharaatsour?dr,l | WS/6hamide 168 must CJ:im
operative Lo energize e, o | t 138

al so enabl%d Vm@ etﬁéaﬁnFBP“§§ 9 kﬁéfnd zé’&e ?’ﬁé"ﬁrﬁﬂ ﬁz&n (ftles,sg%l %serot at 23
in the directi odishbngubgheficfaomothei arEagSbetwaen the positdamt or
e o 1 AEELRIGICBIOkE | NI n e Bl 1A B} deapivh of Lhe S5

web advanC|ng ani’ s -16- the aperture

142 is still al FERed7wi thet Wédéét Qét 6h359193$hé-5|4m d-r5549"@0r4{53n|jé to

rotate until th&eiéetéa thbSdﬁﬁrQthihﬁt%B&r kwiteldd wiadetgriwe by the
detec- tor 50. At thi o nt

sl ac em h een, t aken
up and t ht0not oY’l%th"GptPS BFERS: ?ﬁ&%ﬁé@&g &?@%#ﬁ& 37%% r?gsicﬂgi of the
aperture 142 isigetecrhfisbprbké¢ddst acwarnifng tirackmhavinde aofwitdth si gnal

R o0 BV (e BhkoRsLFahBbods”rho spiE ANty v Bour GRS e Hhars
start print conof the printing elements 80, or approximately 40 mxls.
' 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
" glots 148, 150 and 152, and although in the embodiment
- i{llustrated in FIG. 7, the widened areas 154, 156 and
'158 have beeh'selected'to be approximately twice as
20 'wide as the areas separating the slots 148, 150 and
' 152, other widths may be used.
In eperat1on, when the labeler is not print-
ing a label, one of the home position ‘defining indices,
U " 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
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mand to ‘the m croprocessor 42. The start print signal indicates to the

m cr opr ocessor 42 that the notor is up to speed and the web is positioned:

1 ept print- 15 ing at the printing positions defined by the

pad print format. As-the notor 48 ¢ ntinues to rotate, the tranS|t|ons
he slots 148 and t he opaque ar eas di sposed therebetween are

“detiect Ryl by the photodetec- 20 tor 140, and signals representative of

i t ' 082 tﬁéegaaﬁlth% Q2 g Cscaltmolalmgxéﬁmﬂ%e Téete666£ 0!
respon S to the tranS|t|ons and nerates#ﬁE 03| i on, pul se

S|gn. And apﬁpres he motEr. 43 gantinuss ta.int t FEALTI on
occurs. The poag- ea§e oft ithe %m@mﬁuteﬂknZKisudeténtemebm1thopdeteeeor 42

nead 66 WentPRcDr: it B AT AT, M thd TRRFELp Bab e DL
| abel , a5 de- beenctakkar m(amd a;hdaynctﬁux M8 rits fup neo , opéxatingred 30

data is print sﬁg the |l abels 16. The process con- tinues with the
r!

m cropr ocessor ecei ving position pulse signals fromthe control
processor 130 until theW@#mem&Q(ﬁﬂ&ilknqNQdﬁQxPﬁwthmeaE#rh%t% BE2nt areas

of the label sji6getectdd d@ idiidl 9 COarE ARpLiPuae. ofhenél m ing

disc 51- contlnues to rotaté until e warni ng track, defined i dened

area 154 is déigpaddaPpddes dﬂné’d‘ear@!?tﬂlﬁtr%cm eH%dt‘Byt]Pﬁe BBHF? pr o-
S ceggor ﬁ9° seotrhajoemﬁngﬁs.tl "Fhé edntrob pprpeesgser 130bei ng

Lransi t1 on’ puPSEBoRERo R Shin, Shads oL Tomidls £ WaeP ot B SoheLT

Once it has bmanddtoemmEnmddmoprocessonrﬁﬁireﬂhssmthrtOprinnssignahrea 154_)

has been det eghadeatlE Fot Y HiTTEBrdceditt 42 ekl L ndGaBeOE 18 the next

transition by
up to speed and the web is positioned to accept print-

15 ing at the printing pos1tions 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 responds to the transitions and generates
a pos;tion pulse signal and applies 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.

*
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rendering the motor drive/brake circuit 134 operative to brake the notor
48. Thus, when the |eading edge of the aperture 144 is detected, a brake
sfgnal is 15 applied to the notor drive/brake circuit 134 to cause tl
notor drive/ hrake circuit 134 to shunt tgf arma-" ture wi nding of the notlog
48 to thereby dynamically. brake the not 728. The notor 48 continues to\
. coast for a short distance until -the aperture 144 is aligned 20 wth e

detector 50, and the pring nghgr Bgiﬁ%ih% k«;,b@e@ ! & a:ilnfue’st ana:sin{_ed to’

print another |abel, the tri resse not her
Tabel is printelngsdige &lssoatinyesdmnmaam umnlﬂeth&mmnms i's

aligned with thergdekeabpined. b§5the widened ar@E§Q54aH%thw%dH§at"“ ng
di sc’ 5& is shown in ction with a not or driven advanci ng _nechani'sm it

may al so be used Fn"&Gﬂ}"S cBF8R dodhig Agtecsed by, ke, ORIl PLAT anci ng
mechani sm5ln suébseﬁ !:Bﬂntvheﬂvthet nengltht of vimedlthay @y dpddue the tining

30 di sc 51 woul d d,to he p05|t|on signal s
woul d still be fcea ? Pﬁgp sgtFStFae ¥15P8pg§8§§ &% abl e area
is beneath the peeds hhedleagdhcsﬁstinelbbtngehothe|tmans£hm¢nMpulssuch an
area i s present % y ated OV|des
very accgrate [ %?ﬁ% |onég P%l%igi% lig 5@ Flg d%t?% Q%F%mgéﬂﬂéer
order to make u@ecsfithhaacbsentéepesmunsﬂ shgﬁaﬂsWﬂ@@hﬂﬂé&£@$hﬂﬁ§ﬂh|ﬂ ng 5
disc 51, j4 is Q§C€ﬁéaﬁYe501§Q”HEBSBE@n 2 :@&Msacttwe nid o‘&[e'#%hﬁsp“ "

present in the yeb ad van nec anismand I n posi t1 on
head 66. is_cepditie I§° resPH@ﬂetPstBPoﬁﬁﬂédté ﬁk?QMQ%H 10

t he, angul ar posté&h@ér Ohgt hnetmatae dti@e?i;rwlkbhcfi@m&t 1133 dpe ratdwer

posttion of the, yep 2RY PR Hollz%e’® onld, GHRnLhY 1ERHH L covl ¢

of the aperture 144 is detected, a brake signal is

15 applied to the motor drive/brake circuit 134 to cause
the_motor drive/brake circuit 134 to shunt the arma-
ture winding oflthe'motor 48 to thereby dynamically.
brake the motor 48. The motor 48 continues to coast
for a short distance until the apertufe_144 is aligned

20 with the detector 50, and the printing_process is
terminated. 1If it is desired to print another label,
the t:igger 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 ~ Also, although the timing disc 51 is shown
in conjunction with a motor driven advancing mechanism,
it may also be used in conjunction with a hand or
manually operated advancing mechanism. In such an

~ event, even though the signals ptovided by the timing

30 disc 51 would not be used to control a motor, the

position signals would still be used to indicate to
'the microprocesso: when a printable area is beneath
the ptint head, and cause printing to be initiated
when such an area is present.
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be provided on the shaft, and slot .engaging members
could be provided on the disc. Alternatively, the
shaft could be provided with a plurality of keys or
keyslots, and the disc 51 provided with a single
keyslot or slot engaging member . Other var1ations'
could be used. 1In the illustrated embodiment, thzs
is accomplished by mounting the timing disc 51 on a
keyed shaft and providing a plurality of offset key-
slots on the disc Sl. 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 N
adjustment required. Thus, any required adjustment ot
may be obtained by positioning the appropriate slot
on the key of the shaft.
For example. in the timing disc illustrated

.in PFPIG. 7, thtee keyways captioned 1, 2 and 3 are

30

35

- 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° angulat'dis-
Placement between the leading edges of the apertures
142, 144 and 146. and permits a ¥1° adjustment of the



in a posffive [err] shift in the position of the posi- tioning slots with

respect. to the minus 1 position. Adding [err] to minus 1 results in K
positive 1, so this 15 position can be considered the plus 1 position.
| f the keyway. captioned by the nuneral 2 is keyed to the key 160, the dis
51 will have been rotated a total of [em)9=plus 119 or 2410 relative to j
position when keyed to keyway nunber 1, thus resulting in a 20 posi tifv

1 shift in the position of: the positioning slots relative_to the. mnus
posi tion. Thus,di8¢sShoselabivectenthe: vebzadvancingewpselt 4dnandnd posi
tive and negat i ¢ige lgéegéesr agpust mrents of the disc 51 relative to the zero

degree~position may be readi 25 ttalped O her, agj us nts may be
achi ekgd by alter-“ing'0f¥€e¥érb§¥ﬁggiefhtgﬁe§ﬁﬁygylﬁe§qhﬂaggs E@r exanpl e,
E [err] adjustnemé symepali Dowehe keyeﬂytoaphéoahdﬁﬁ.mﬁlibgrh ?egritheth
eyway caption , n e ke i.one r,omt he
30y ykey ys gg%&fdﬁgg*gggigf§b g9é298§e¥§$ya§§8E8?Fsg#%ngéléeigeﬁieved by
appr?priatfiy ?pmeimgntae kitpenof ther&es b§O0t by appabxd?;teéd ﬁBsitive and
negative of fse : q [ ggbi ts are
desired, such'éﬁﬁg?fgdéff%ég %ﬁélﬁeggtfegiéé ¥ﬁegﬂggg§sinaésggig§ ieved by
di vi di ng t he rekfhi Heerkeyway captienediby the pumesah .BhéSKSymstgaptioned

2 and the keywmsecw?iw@g Bedltsé. thbkt iaeﬁahysaii ana BYRee sbadriors,
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o et ot oo YKk ShEre EhChnespURHin oF SRE B °)
t he present- enbotbmimg ,slots nwith sespdctotor thei minus 1° position.

. Adding 2° to minus 1° results in.positive 1°, so this
15 position can be considered the plus 1° position. 1f
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
\_ 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.12°_adjustment-by spacing the keyway
captioned 3 by 124° from the keyway captioned 1, and
by spacing the keyway captioned.2 by 118° from the
30 = keyways captioned 1 and 3. 1In general, any offset
may be achieved by appropriately spacing the keyways
1l and 3 by the total desired positive and negative
offset added to 120°. 1If egual positive and negative
. .offsets are desired, such equal positive and negétive
35  offsets may be achieved by dividing the remainder of

8,



prOV|de' Py the control processor 130. As previously discussed, the control
N30 receives signals representative of the back EMF generat ed. by

when it is coasting, and adjusts the drive signal 15

tNallly constant. Referring to FLgo-8, the notor 48 is driven by the
o/ brake circuit 134 which includes a transistor drive circuit 170

that applies an energiz- 20 ing potential to the notor 48 when a run

signal is recehueasbf'orrurhe mwterem mre)des;mnyaathpmtomedezlanﬂ thecui t

prevents both the r frombeing applied to the

drivel/ br ake CFFXUay 1 S|nu ane ougfy in the event of a n1crogrocessdp

or other mal- 25  fundditheughrivaminus tiypes/ of meters cuincludingso o

i ncl ude d
udes a dygag elﬁ?;namc r§<H Vﬁ;i@fﬂésmtée&f@daaﬁawgemaiothe

notor- 48 to provi

k
the contBol pHs» d&sd@s bmen £ Fhatpra 1‘?587 S“é fe §'e§a{r;§§ iggbgro
~notor 48 and {ae¢® Ak AW aEd t&a:é&wknihﬁomuat epabylyhbecatiee 48 when

Ut put of ¢ he ok o Jow Epesh Barave) SEfPaeeCipliSe: THERSRES oo
appl i e?hteodﬁ Ih\ﬁlbh@hl \aeg‘.lc.cmdtdﬁ is used; nttu:blszsnear:]eesaeg t6 pubvédewhi ch
Chter- vals.  PRECRISEVLOY, SHicRR ifo THES Depled e TERE mdfoR eRBELRC S
sanpl e:jgbytghammmarpxtasemﬂéemwimtanph@ moter espeed @ANEEO3pdBat e as
Sor 130" vhet nEYOTIYE Y I BERER ol OReGr B s B o
| ess than theddﬁnaiaﬁﬁa\Rhﬂeﬂﬂﬂ%ﬁﬁi RECE@SSRE %39p5?5?8¥e 7§19“P#sthe back
EMF is less thaprldintiftw) O iié asifck L BMF Ngéhet dBe@Ubgethe motor
48 when it is coasting, and adjusts the drive signal
15 applied to the motor 48 to thereby maintain the speed
- of the motor 48 substantially constant. '
Referring to FIG. 8, the motor 48 is driven
by the motor drive/brake circuit 134 which includes a
transistor drive'ciréuit'170'that-applies an energiz-
20 ing potential to the motor 48 wheﬁ a run signal is
received from the control processor 130. An interlock-
~ circuit prevents both the run and brake signals from
being applied to the drive/brake circuit 134 simultane-
ously in the event of a microprocessor or other mal- -Q)
.25 function. The motor drive/brake circuit 134 also '
includes a dynamic brakingicircuit'l72 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 compafe 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



10 IS Benerated by the control processor 130 again to energize the- ~mot or
48. |f .the back EM- generated by. the notor 48 is greater than the ~
def erence voltage, indicating that the speed of the notor is excessive, the

next run pulse is elinmnated, and the notor is 15 +allowed to coast.
During the coasting period the back EMFi&l™easured at periodic intervals
until it drops below the reference voltage, at which point another run.-

et or ence vol - SAFeuty 476 €0 EhefobarLAE KBEaF 4R aRabBRARULRRABERER | nd
is illustrated vYalgy edthe biacki EMF rgenex abed Rby tbermugorolwgﬁetﬂeenhe back
EMF | ed

por tiam 25 G AYE AL s WARLLES By LAY CoupafaLbE. 19aTdRNTENE | v
is |ess than tﬁﬁﬂﬁ&kﬁﬂw&ﬁﬁﬁ.lﬂﬁvﬁﬁh% 9331#t93§$a@@da§§19§et9nlse 180 is

gener at ed gluri raidgieal | é@n#é‘f@éf!f’i tbeiNaesate 2bd e cJHEréWﬁEberﬂf the
pul se 180 is contr 0 he control

0] the c
processor 130, ii& Eﬁ%bl?h%ﬁb?%E %m%e9eB%r356 nPXrBEECBﬂHQrto 1
~mllisecond. No;asamlgzes:énkﬂﬁaniwr nneéélethaﬁetnéltEéfekebeémemtigand 2T

because Ut & Tl BY Ehd ORRLAEE RS Y e R AR BN %S
run pul se 180 &asﬁxxnanexhnrtﬂfnkenceFMDltageZTthehneﬂtlnentpulhe not or 48
esl 1o fﬁ‘f;”t”?%ﬁiﬁ AEHEES of ¥he EAREA Brbetslr 1o alRih €0l O 40
Consequent | y, teReng zetﬁﬁﬁamR#Q%s4Qhe Bt bire d3ack BYF gﬁnedﬂheél9Ysanpled
bpcause it is nofe RIS oY of 4 V@c@stébetxbaﬁktEé/Frb@éPsnssn%ﬂsaeby the
rotor. InSteaqnd1é;€¥ggﬂ é% the speed of the motor is excessive,
the next run pulse is eliminated, aﬂd'the motor is
15 allowed to coast. During the coasting period the
'~ back EMF is measured at periodic intervals until it
drops below the*teferenCe voltage, at which poinf
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 prdcessor 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. ' '



delayed(sntll a sanpling period 182 that follows the 10 time 2T by a

ti pB~~Nterval sufficient to allowthe transient to die down. It has been-

Yed that delaying the sanpling period 182 for approxinmately 300 ,

Tifck 0 aﬁonds following the term nation 0$2a run pul se allows enough of the
Sy.erft to die down to 15 permt an accurate reading of the back EMF

pt or 48 to be nmade; however, the delay tine is depen- dent on the
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Referring now §ﬁoFJn§cr6§ec%a§ TfB@.l'o@:ti‘i‘JgertHeS tetniirild dorf ¥ G Zedn ! N |
paraneters in the mcro- processor he control processor 46 are ini-

pulse allows enough of the transient to die down to

15 permit an accutate 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 faetors, 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 during the sampling period 182 and
other sampling periods by the microprocessor 130.
| 1f the back EMF measured during the sampling
period 182 is too low, another run pulse 184 is gener-

25 ated during the time interval between 3T and 4T, and
the back:EMF_is again sampled during a sampling period
186 occurring prior to the time 5T. If the back EMF
during the sampling pe:iod 186 is again too low,
another run pulse will be generated at time ST; how-

30 ever, if the back EMF is higher than the reference
voltage, no run pulse will be generated at time 57T,
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, another run pulse_
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tialized, and the control processor 46 is conditioned to initiate the
feeding of the web upon receipt of a 10 start pulse fromthe _
miGroprocessor 42. Upon receipt of a start pulse, a clock in the control/
processor 46 .is reset to zero. Subsequent423-a separate tiner is updated/ta
i ndi cate how nany tines the control processor clock has been reset. This¢ )"
‘provides an indication of how 15 | ong the notor 48 has been running. |
the time ex- ceck®0awplbdbecgenavatednat, theetine 6Twer ThenProgess the -

motor is stoppedyeny béakegeated hBCpEPRbASL Pher¢RICWith kthe2d i tioned.
to await the next start se.. A sighal may als 5e sent to. the audio al arm
52 to-20 i ndiRa}%es Pgijﬁ‘g ﬂilﬁgngf-ﬁ@oaﬁ SGSBES?dt ke madptadp the s
ﬁarml 8d t ;) det ergpeed ; vuhf:tF ilané goﬁbﬁr a%pshaktadas?u'y& &bf:fenaﬁ_ue. Sd.gehaf t gr
ome positipon aperture, as been en nt ered. e e _has been
det ect - ed,gzistart print g%FsﬁrrggsBﬂv 8 %ﬁé’n&bfcﬂpseeggﬁrifgeler42, and
the condition ofis hinitviallysenéegkedd,athespdeametes liat ehe miickbe edge
passed previ ousl r%ﬁégééinXang&sE Ls 5 § g gg g'shFi ! [ ﬂ x. If a
position index ié etected, a p03|?|oﬁ ng g P éS%? ?o hg ﬁig gprocessor
42. If no index ttalibzed: cand3the cohtrolnpngcessori 46ctheckonditioned
presence of the r §\ C ' OReJ , e.p dened
area can be readi yiﬁgggéﬁgngﬁéﬂgggﬂgﬂ?eﬁgtEﬁgﬁﬁgpngsbﬁ.Fébgﬁﬁgng %ith t he
sensor 50.1@\hen S%RT &reRbset fEonatAe nBicraproresgercded, UPPA KECEAPLs 35

st opped, the bra&@‘ésséﬁfﬂeﬁuPQeipé_él@éﬁdfhefﬂh”édntroizﬁrobbgﬁoknhﬁrVa',
and the control g%ocessor i's condi next start ,notor

dition- ed to_await the
command. The purlfbske®ftiHR Z8EQe- (BUPPPEUANELEps2; 8ePArate-tAMRE dffc
position of the dpdateddtocindidate howenmanyt témpastheotoatrolle prakessor
during the printifigheYEle pddn3Hebet O 81 8°bEEU18L0%9ah" TnB22 18R 8F how
g 15 long the motor 48 has been runnihg: If the time ex-
ceeds a predetermined limit, the run timer times oﬁt,
the motor is stopped and braked, and the control pro-
cessor 46 is conditioned to await the next start pulse.
A signal may also be sent to the audio alarm 52 to
20 indicate a jam. If no timeout occurs, the detector
- 50 is sampled to determine whether a start print edge
(first opaque edge after home position aperture, FIG.
7) has been encountered. If the edge has been detect-
ed, a start print pulse is sent to the microprocessor
v 25 42, and the condition of the motor is checked, as is
.described later. If the edge passed previously, the
~ timing disc is checked for a position index. If 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
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the | ahel, the speed of the motor nust be deternined. In the |ogic diagram
illustrated in FIG 10, the notor speed check is nade subsequent to each
position check. 10 Thusi if the run timer has not timed out’, and the end,
of t'he warning track has not yet been deyected, a notor speed check is
madee>_This is acconplished by first checking the notor to see if it is on
If the notor is off, the systemwaits until a sanpling period 15

dped.  WVige tihersiad,) r!ﬂ'xd)eﬂ?@cb?ﬁttcncbﬁdcesserbﬁskcﬁwﬂ\ﬂsioﬁheckﬁd
to det &/m ne e result, of t e i cati ng whet her the
not o peed |g3;8é€ateﬂo tﬁ%&'%’ftoﬁtﬁgts’?%?éﬁ 84;?““ g *motor is on, no
speed check can be made Thenpurposetof the tabove-described steps is  After

‘the back EVF has dueiniife ke Qsfficn o£°thD! piniAg BES, ! Wpged off, e

system wai ts e processor c 'S, the next
time at ﬁhlchh§ﬂ051ﬁhﬁzﬂpﬁiﬁiqnaQﬁﬁkﬂ%l%ﬂbe¥méﬁtihﬁ Fbﬁepfimtﬂ§9reached

the stored regydie.s 4n adﬁ*ﬁ&?%é%Q@éﬁﬁﬂhﬂﬁgwﬁﬁéhﬁbsihioﬁobﬁr speed was
too slow. If the notor, speed t o0 sl t he is t on, the

ee
~ control proce§§ﬁ’L§9ﬁﬁ«|§P?e§R§ é%? chhe TﬂEPFuﬂuanEelgeGﬁHQ B& o
i nc: ude tget}]llﬂi‘ twmadiedaﬁ éﬂleilgﬁesseédgiﬁ?mdurlog the h\@tbtr3?
cycle, an e e.lS.r e S 0 OO
Y ow the ot Gpeed ek, T Fade aitaedfent FS Sach Boftkibp, Bl
zero andot he mhust,i i thedatuy. tinet Hwsveot tﬁmsdtbstwnand the pnGV|oust

on, and no bagk EMe Al AP AIRAP UK e ved! BEEH. ablebedSSUTRArLRAl L he

notor speed was no Yo processor G I's reset to
zero w't hout s@ﬁmﬂhghschtisrnnds- E&ki&w%Sth@Cﬂmelshsdnbw firsta speed
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check can be paadkihgRdfe MEtdY weséinfcyelfs én sfeafeusl yediepeussed,
the | abel er 5 |Ilustrated 'S hand- | abel er IS
motor is off, the system waits until a sampling period
15 is reached. When the sampling period is reached, ths

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 o 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_tbo slow, the motor
is turned on, the control processor clock is reset to
zero, the run time is updated to include the time
accumulated by the processor clock during the last
30 cycle, and the cycle is repeated. If the speed of
-the motor was not too slow, the motor is not turned
on before the processor clock is reset to zero and
the run timer updated. 1In 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



powered ﬁ)y a battery. As in the case of all battery- powered devices, the
vol tage applied-to the various circuits drops as the battery di scharges

d may even reacth zero when the battery is conpletely dis- 10 char ged
or is renoved. Such voltage variations.g®a cause serious problens. For
exanpl e, when the voltage applied to a m croprocessor drops below a .
predeterm ned | evel, the operation of the m croprocessor becones erratic.
Wien this occursdiowneared rthe processor fecbockS5is réset ntor sproceithoutan

alter or erase Mﬁﬂiﬁ Q::?tﬂ{é’qn ghe ﬂééé@é‘é gggol%eég {Fnﬁ%%g%sor can

al so cause damage t pri nt ead f'or —exa
ener gi-zi ng one S SRARS Qﬁe‘!’hecﬁﬂ DR |w%11-yrm§e dur fngi thennexheoyale.

non-vilatile RAM such agg e NN Y aisblssé é Kf/R%I\}é‘b @p or loss of

battery v Itag can cause the data stored In t e lost. Thus, in
accordancg wi t Flinstrated,is m&ﬁqwel%ek@¢beprmb|e$a circuit (FIG

11) that noni tmdrhfﬂ \bot W@Wa#meché)yin heh@Scase 'Gf %Pﬁﬁ?ﬁﬁ&ﬁggﬁcrnatshe
t he batt 26 var.i ri p
evgnt aof e;yl owFs ?;t(}ee%%tcegﬁtﬁ %'o%hean Q?I@QEifﬁgtF%t{h%e"%‘é PRy is
renoved. This Gﬁr&wddmpﬁnﬁniidqltheuhqktetytdtséﬁﬁtgésu andmeays the I

| t at th [ence. n
Yﬁe gggnt tha1(:a the vo t%ﬁe’%%%v. ttﬂﬁ\é%@#i % %é}f%%%i%e P the 1 ow
battery A8fer efbArgedemm dis !tqun @-t@h roHg e yar kst fons geak to t he
i CT OPT 0CeSSOr chlsedelrdola® grdbleils 11 ¥sis Hartind [ s e Pl ehle 35

processors I n iset COndItIOn to prevent errat

thefeof. In adePP £Re & FHGFOCRIACERRPL, (IORS kelow - Pregetermined t he
RAM 58 and t helbveay &bet opera¢itn F &He mém%a&sé&:erbéeweér erased

fromthe RAM. A g'iab"ﬂ% % i%'&%éﬂé%i éﬂﬂlé;ratic 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. 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, in accordance with = -  -.-.
the present invention. there is provided a circuit
o (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-
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



5 ° the prlnt head 64 to clanp the print head driver 68 to thereby pr event
of the print head 66. Thus, the RAMs and the print head are

- energtaat’i on . . _
¢ Xel y protected fromerratic operation of the m croprocés- sors.
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The use of a lithium

battery for such a purpose is particularly advantageous

because such batteries have a relatively long shelf

1life, 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 when the
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 o
battery 26 which is connected to a voltage regulator-
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
is applied to the NVRAM 60 by means of a blocking'

provi des a

[ 3



|solatas the battery 210 fromthe rest of the circuitry 5 under these
.condi ti.ons because the voltage applied to the NVRAM 60 is higher than the
VDl tage of t-he battery 210, and the diode 211 is reverse biased. Wen thg
| abel er is turned off, the output vol Lage of the regulator 212 is-zero, @
consequently, 10 if the labeler is stored for an appreci able length o
time, the back-up battery 210 will eventually. discharge if the regul ator
212 vere rel ig@éde 216 paMd tHe NWBMN/ 60.is Thoweied by therbattepyovi ded ar

of . The auxd8 #ip dhe aettell FHAS (HE £E5813E0: 482 W”t‘.’ge‘é%ag Fed to°
t he baktery Qlcﬁeuﬁenemels\/theti&ﬂlm %5r%8¢§§61“920 Pfh@ odaceldn. of the
resi Shor 220 g0 d déﬂ%?ﬁ%%ﬁ%'fx Ugh€drdfe of ' enkNei RUBAKEGO by

anot her bloc e swtc

he NVRAM
60 is ps\/veredlrlge!t r@mm%ﬂ&ttw%ubecaum Fhetﬁeltﬁgﬁlaﬂgiﬁﬂegg\?\n tch 214
Is on, the d'ﬁ:&iﬂm%qesrni%ﬁepaéﬁsﬁytﬁéovueagéhefrené patteey

circuitry as g as_t 2 e 26 is _present_.and active. By makin
the vol - tageldt. and %ﬁ%eﬁzi8£¥oﬁﬁ’ Fﬁg giﬂﬁ edet put vol t age gf t he :
regul ator 212, for - exarmien ﬂhe Yabéleri Dsctachednoffi webe ohtpuko circuits

wppear Tn3a25%$%W¢%¢ YOG PSR 115 T ohdebs, BhE EnsblBeniaa0n 0
vol t agaoappedt rlgmtlabelenoﬁe storedr forran gpnsesiahaedilsastbzg and
prevents curr e:;}&efh | bASKLE0 BALEREDC21B0WES1ovaRuRlly BiacRarge di ode

218 and dISCh i S open, the

bl ocki ng d:c okt mmeuseq@et@@ 12.yerepreiiad opuSopPEVER: H& bel er
circuitry frggg thgl{%’a}f 0..- If the battery 26 is
renoved, or becorre |sc g?ge ¢J';e'{dé %e&gjﬁé@ & d

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
_ 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
S 25 battery 26 is present and active. By making the vol-
tage of the Zener ‘diode 218 lower than the output
voltage of the regulator 212, for example, 4.2 volts,
interaction between the two circuits is eliminated. _
For example, when the switch 214 is closed, the voltage
30 appearing at the cathode of the blocking- diode 222 is
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 the battery 26. When the
35 switch 214 is open, the blocking diode 216 is reverse




‘ becorres forward biased and the NVRAM 60 i s powered by 5

t he battery 211.
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di vi dedjgut qhd alp PUU it Wensing28ystem is used

with a thermographic. printing device, and minimises
the possibility of damage to the printing device.
The web positio‘hing 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 _foi: 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, E_he._invention
may be practiced otherwise than as specifically

described above.

Attention is drawn to Application No. 85 05981
(Serial No. 2,157,039) out of which this application
is divided and to co-pending applications No. 87 06381
(Serial No. 2,186,405) and 87 06384 (Serial No.
2,187,318) also divided out of that application.



_CLAI MS 1. A hand+hel d | abeling nmachi ne conprising: a housing having a
‘manual I y engageabl e handl e, the housi ng having neans for holding a | abel
?{;uppl y roll of & conposite web having | 3081 § rel easeabl y adhered to a
backing strip, means for connecting a first soutce of electrical energy
said | abeling machine, an on-off switchchglMseen said connecting neans a
operative parts of said labeling machine and having a first term nal

coupl ed to said connecting neans and a second term nal coupled to said
parts, neans tor prhandrhegldiabeMagebaciing ¢ompnisding: pos housing hawing 4or _
peel i ng the I b | ok Y

di sposed adj g%adr%%ft &Qg%ealtﬂggmrfggggg q’?r%aﬁ&shsﬁg% a %2{'%%3@9%&— ﬁ&gﬁﬂg peel a

prinfied | abel #%nﬁ??@yb‘éﬂ& ﬁ§ a (Copposfite yRb Béﬂqgnbaﬁ’ﬁ}&n?%ﬁaeWance t he
printed | abel aduered | wbal bakRhyi miﬁﬁlﬁhherﬁm Bondelbidghe flael scutkydnNy

means and to agvance .anot her | ab the printin ospfion ans for
entering sel egf gﬁlaef’f)’%et‘bﬁ‘ﬁf’et‘%eﬁ'ﬁgg th“?eng g*é r?(‘ff"E‘EfI Grueen

t her mogr aphi csgiidi eonreeating) aeang aadpbparahﬁq patts rom sdidutd el i6g nachbid e
print el et Sa BUBIa E el SHULEP Gl fLEGL" LA (SRSLRNod QLal RIS O @

t her nogr aphi ¢ Tabe I'Ng" pos ans cou Hat a
ent eri ng neansedopd tdraina} c:abﬂyedpmo@siél mmhm@@be&redrﬁmiagmaemegl zing

the indivi duak, Iarwinﬁkgrm&aw ﬁef’t[ng?{: jdb % S%ﬁﬂ@@dqgi:ﬂ@rﬂﬁdt the

sel ected data to print data on rocessing nmeans inclu
nmenory neans BAcking styie. lafel rﬂIPﬁbY#IfemE%ﬂPc idieRased gdilacent ith rFeldngct r| caI

.energy theretgedn@, Hdankafdt bBCardBIAR thef wastdooaeacar Einked2ABS]L I‘ﬁ‘bhnﬂuefl rst

reans el ectri I cou Ied to sai d, second ter t
APl yi ng ol echts e R o 100 3868157500 LA LRt a-&*r?é’ﬂ?ﬁ"g efet Lol i ng
machi ne and tmaaldbaeawgyingafaamuplﬂmnt\iﬁ flabeld ta@blyimgomatsaaﬁh
circuit ”Eansté‘%ﬁv&fé 1?% r 'EHe1 %Icecfuﬁ C m 1&0“&&‘1 0 Seén?def' st
Y Epptying & & L BP P o

term nal for autona ing e m sai d source to
sai d menory nentecing selected én:aotb m:xtréhtqu the prsmiagonmu inqlnding a

further incl ugidifodiphtlc 'B‘HH% tFeQﬁpﬁAv'ihEQa "{ﬁ%?élf ro@'i‘iﬁiﬂd‘&ﬁilfonnem lon to

a second battery source el ectrical €nergy a neans for . aut'omatically
appl yi ng el ecf?lIesaqlbl@nEFw plewansa Rpvezadh ¥ she EouEeR of oplacs ricalec eBEKRRY

source of el egde pepltiApCIIY tieridpfapiREDIabelEa ThehS Int gl position,
ﬁeans coupled to said data entering means for electrically
processing the selected data and energizing the individual print
elements in a predetermined sequence determined by the selected data
to print data on the label, said processing means including memory
means of the type requiring the dontinudus application of eiectrical

K,// énergy thereto to maintain the memory function, circuit means having
first means electrically coupled to said second terminal for
automatically applying electrical energy from said source to said
parts of said labeling machine and to said memory means when said
on-off switch is on, said circuit means having second means
electrically coupled“to sald first terminal for automatically
applying electrical energy from said source to said memory means
when said on-off switch is off, said circuit means further including
third means comprising means for electrical connection to a second
battery source of electrical energy and means for automatically
applying electrical energy from said:means for connection to a

second source of electrical energy to said memory means when said

e

R



- 30- first source is inoperative or disconnected from said |abeling
machi ne, said circuit neans including isolation neans for isolating said .
firs second and third nmeans so that s_aisg second source of electrical . A
' S operative to provide electrical energy to said nenory means. 2.
el d | abel ing machine as recited in claiml, wherein said first,
seclo it Hilrer mounce dscingperativecor glisconiatged fros shildf takrltingol t ages to

: Y B8 3 - ' ' L.EeE] f aim 2,
AherSUNgga d e, jeatd &fAE RS LAISILAD RIS fuckCih JplduehT
sai d neEnory, %8id FiLstofechnd fad; thiggopeans, go tthap, taiddsecand; spuricaeef at e
vol tage, and eta@ttkilchi réhe?BR1S bferaR@vd@ttoVprévider OMdcEeldd1C ehMBSto Vdalthage
4. A hand-hel d | abeling machine as recited in claim1, 2 or 3, whereiv#
sai d isolati 8FAEaf§* rci udes a plurality of diodes.. |

2. A handihgld labeling machine és recitéd in claim 1, wherein
said first,_secdnd and third means are operative to provide three

different voltages to said memory means.

3. A hand—he1¢'1abe11ng machine as recited in claim 2, wherein

said first means is operative to provide:the highésf_voltage to said

memory, said second means is operative'tb provide an intermediate k\‘j
voltage, and said third means is operative to provide the lowest

vqltage.

4. A hand—héld labeling machiné_as fécifgd in claim 1, 2 or 3,
wherein said 15013tion means includes a plurality of diodes.
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