THERVAL PRI NT HEAD CONTROL FOR PRI NTI NG-SERLAl- BAR. CODES The present
invention relates to a printer for printing informatTon in rows on a web of
recor dyRenbers wth a thermal print head wherein the information includes a
serial *ar code forned of bars and spaces-iLA the information rows.
BACKGROUND OF THE | NVENTION Printers that include a thernmal print head for
printing information on a web of record nenbers, such as |abels, are known.
One such type of printer is a thermal direct printer utilizing heat
sensitive paper on which printing is directly carried out by the therma
print head. Such printers have been known to enploy a thermal print head
having a series of print elenents aligned in a row wherein each el enent

- 2- M 37 produces heat in response to energy applied
thereto in order to print a dot. Such print elenments nmay be resistors or
the like to which a pulsed signal is applied to drive the print elenments to
print. In 5 order to control tHHEBRMALNPRINTcHEBAQYCAONFROEd to the print

el ements of a thermal print he?SR bﬁ%ﬁ@IﬁﬁsEEﬁEAﬂaﬁﬁRC@Gbﬁgl|ed the width
or anplitude of the pul ses app : system a

fi xed nunber of 10 pulses of a calculated duty cycle are applied to the
thermal print head to print each row, wherein the duty cycle is calcul ated
in response to neasured, initial values of the thermal print head

resi stance-and tenperature as well as the input voltage applied 15 to the
thermal print head. In this system the anount of energy applied to al
print elenents is naflhef pxedent invention relates to a printer for

printing information in rows on a web of record members
U : with a thermal print head wherein the information includes .
~ a serial bar code formed of bars and spaces in the
information rows. '

BACKGROUND OF THE INVENTION

Printers that include a thermal print head for
printing information on a web of record members, such as
labels, are known. One such type of printer is a thermal
direct printer utilizing heat sensitive paper on which
printing is directly carried out by the thermal print
head. Such printers have been known to employ a thermal
print head having a series of pfint'elements aligned in

Y a row whefein each element '



so as to enable the printer to print narrow bars having a width as nom na
as possible. This systemworks well for printing parallel bar codes asﬁ\
shown in FIG 20 2 in which the | engtR-of the bars form ng thu-8ade
extends paralle] to-the direction of novenent of the stock on whitch t
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shown in FIG &S Jkh $70B+gﬁ1Fg Vﬁé?htﬁepgéﬁﬁﬁlsbapa&oaﬁ and human
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narrow bars side b Fnurtres suc 8 w de bar
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code as shown i 4fi 35 5, discontinuities in the characters can result
t 00. Such d| UFHSERY®ncl ude variations in the darkness - of the dots
forning portions of a mhaametker\ikroehnsysgbigr adel sedehuhbeNohose
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it has been dupup if&t@awﬁﬁaw&tfﬁ\ {:Egg%gahtsfmsggg ga!, printed

i ncr eases across t e length of the seria code or As information
i s being pritftEdt ajea‘ﬁll‘é?%rﬁﬁz%ﬁepwﬂﬂ‘ﬂé BréptnhepdsEgshESANES t he area
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of energy applied to all print elements is made fixed
so as to enable the printer to print narrow bars having
a width as nominal as pbssible. This system works
well for printing parallel bar codes as shown in FIG.
2 in which the length of the.bars forming the code
extends parallel to the direction of movement of the
- stock on which the information is printed. However,
this system has several problems in printing serial
bar codes in which the length of the bars forming the
code extends perpendicular to the direction of movement
of the stock as shown in FIG. 3. One such problem is
that the serial bar code, and human readable characters
if any, appear to be lighter when printed with this W
system. Further, in printing wide bars which are
formed by printing narrow bars side by side, discon-
tinuities such as a gap in the wide bar can result as
shown in FIG. 4. These gaps result in wide bars that
appear light{ When human readable characters are
printed adjacent to the serial code as shown in FIG.
5, discontinuities in the characters can result too.
Such discontinuities include variations in the darkness
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tenperature fromwhich the duty cycle is calculated Because succeedi ng
rows start.at a-higher tenperature, the wi dt h-of dots printed in each
s@ccee Fﬁg row i ncreases. SUMVARY OF THE | NVENTI ON The present invention in
its various aspects |s defined in the -appended clains, to which reference
shoul d now be made. A preferred printer enbodying the present invention

i ncl udes a syst ef fhe c3RER oEPFRING ROELHORE Bf BnEharacheri whergipne

thermal print henfgheér pddtsi P@s@lEeinathbse ﬁadelaﬂshofhﬁhetbnaaaeuat of
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bar code and in THTOF RET hunan rea aracters, printed
adj acent theretosemiglebérreqdprlntbn addbtiong ihchpscheen favad: that

includes a therngiprinishegd Qﬁv¥ﬁ8 @i&HHbe QEcHerE'ﬁgiﬁkéﬁeﬂhéréhsaaed
inarowfor printing a rowo are provi ded for
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ernmal” print rint each row is
‘determ ned by a Sbartbngeatta b&gyephgemperature than the initial

, temperature from which the duty cycle is calculated.

— Because succeeding rows start at a higher . temperature, the

width of dots printed in each succeeding row increases.
SUMMARY OF THE INVENTION

The present invention in its various aspects
is defined in the appended claims, to which reference
should now be made.

A preferred printer embodying the present
invention includes a system for controlling the amount of
enerqgy applied to the thermal pfint head for printing a
serial bar code such that the amount of energy varies for
each row in accordance with the status of the row as a bar
row or a space row; with the status of at least one
K/ _ immediately preceding and one immediately succeeding rows;

and with the number'of bar rows previously printed in
order to eliminate discontinuities in the serial bar code
and in information, such as human readable characters,
printed adjacent thereto.

A preferred printer embodying the present
invention includes a thermal print head having a numbér of
printing elements aligned in a row for printing a row of
information. Means are provided for applying
energy to the thermal print head to cause the print
elements to print a bar of a serial bar code, and a
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anount of energy applied to the thernmal -print head. 10 The
amount’ of energy applied to the thermmj-print head for a bar <
determ ned by the nunber of preceding bar rows printed wherei n t |s nt .

of energy f garismbase avdlusard CHeélebI@rcﬂMCﬂ'éle b@%ﬂ})ﬂﬁ'i&? @”Dtmt I of
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In order to determ ther an information rowis'a bar row or a space
row, the nur‘?%erp L&C "I‘i’t Lo R R’o“b%e‘%)an%"re’e‘hcﬂ’#%vﬁm%“%t%ﬁm ned and
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thresholg val ue an f _
an approximately exponential manner with increasing

number of previously printed bar rows. The base value A\
amount of energy for a bar row is modified by a compen-
sation factor if either the row immediately preceding
or the row'immediately succeeding is also a bar row.

20 If the row immediately succeeding the current row is
also a bar row, the controller increases the base
value amount of energy by a first compensation factor.
If the row immediately succeeding the current row is
a space row but the row immediately preceding the

25 current row is a bar row, the controller decreases
the base value amount of energy by a second compensa-
tion factor.

The amount of energy applied to the thermal
print head for each row determined to be a space row

30 and having a portion of- a human readable character
therein is fixed at a high level in order to eliminate
discontinuities in any portion of a human readable
character formed in a row with a space of the serial
bar code.

35 In order to determine whether an information
row is a bar row or a space row, the number of print
elements to be on for each row is determined and com-
pared to a threshold value. The row is identified as
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as a bar row if the nunber of on elenments is.greater than or equal to the
t hreshold value. The threshold 5 value nmay be set equal to the nunber of

efFenenGyr e- qU|red to be on to print a_gpj of the serial bar cogesgt hat
nunber ‘defining the height of the bar code. In the preferred embodi ment,

however, the tQragheled r\bai uef ithel eufBdEDE Il:ltribﬂ:r e:fenerﬂ;@rﬂss defi ni ng
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of the 25 arro IS an stration serl al bar codqf gﬁ*nted on
st ock movi ng |rthQM?zﬂﬁQﬂﬁ¢Qnﬁmh°4*ﬁ@%FroQP"?Y%E 4the Shreshoy Yh of a

serial bar 30 g£oUE44 tEhah dendaismbeyi 68 @Bmaﬁtmweﬂinﬁh@tﬁellsemt
il lustrati of serial bar cpde wt ] a €,C Lers
havi ng di sg‘gnt ‘?1&%%% L RERGE 0t E S Eeé‘g ?8&?% EHgFI rg?ﬂp%] %Péﬁgnber
35 of pulsesanni¢amktnmmbmxthérdatspnsnprﬁeaadoinFFGFOEvtﬁhﬁFhﬁF each bar
row as a function,of 48€sN4FLehs8bcPateBONELRr BNb&E; or a human read-
able character, a temperature rise results which should
be compensated for. ' ' |

BRIEF DESCRIPTION OF THE DRAWINGS

~ The invention will now be described in more
‘detail by way of example, with reference to the accom-
panying drawings, in which:

FIG. 1 is a block diagram of the printer
embodying the present invention;

FIG. 2 is an illustration of parallel bar
codes printed on stock moving in the direction of the

25 arrow;

FIG. 3 is an illustration df serial bar
codes printed on stock moving in the direction of the
arrow;

_ FIG. 4 is an illustration of a serial bar
— 30 code with wide bars having gaps therein; ’

FIG. S is an illustration of a serial bar
code with adjacent human readable characters having
discontinuities therein;

FIG. 6 is a graph illustrating the number

35 of pulses applied to the thermal print head of FIG. 1
to print each bar row as a function of the number of
bar rows printed:



- 6- M37 FIG 7a illustrates a wide bar having a gap
therein; FIG 7b illustrates a wide bar formed of overlapping bar rows in
.accordance with the present 5 inventifon; and FIG 8 is a f 1 otMc3art o5
iI'lustrating the software routine that det er mi nes .t he ampunt of energy to

be applied to the theF&&. gai ddlvaiFatasve iwide dar haying a gap

DESCRI PTI ON¢ B r &kilR ; PREFERRED EMBODI MENT A printer enbodying the present
invention is illustrated i bl ock -di agr am pf .FI G 1 fo i nting

i nformation on a web 5f r'e5’r i‘}é‘rﬁeﬁ”s"‘ %1‘35‘{) eIfio#rwhlchlabeIS'
are carri edovérdappingebarnrolfs iol Lol drios rmiltlprutre prmeri) having a

series of pr hg%n%lﬁgengidlo' such as resistors or the like that are aligned
in a single stralg row. Wien each print element is energized, the print
el ement generates heafFIGn &cds (mrﬁﬂ@WMQhaltﬂqé-JalmﬂmaQﬁngarféﬁgy applied 20

thereto. Theehealr e0GRAI MR %@@&wﬂ@&ﬂ #Hd Hmdl é@éﬁqf a dot to
e prin

be printed on heat senS|t|ve stock wherein the width of th ed dot
i ncreases witPh Ben@pRddiedy toe e Rhprmal prling cﬂﬁ@‘%rﬁﬂ%d‘%ﬁﬁﬂ;t he t her nal

print head 1Q nay be a heat sensitive 25 paper stock or a heat sensitive
ot atiot of t e Easiiytaty A el St dula o Bl ST S
print a dot of the . The present
invention is equally appidigatde é,—fbdmﬁij r&%@fieém @Avéﬁ@f@ﬁeistypes of

printing 30413k%Qratad A HHy ulaélétaﬁ USRS, a1 NESE OpF P&@ﬁﬁ?
that controls a st epper notor hr ou h n interface 16 to nove the stock

in a direc- ifformaiod@nc édeq cPﬁ HePFOLL RAMDRL S, SUFR Rt RABYT 35 of the
t her mal prl%&o&&a®dﬂhhﬂdh[Idﬂ&lsfﬁﬁﬁrﬁﬂtﬁibdul The printer in-

15 cludes a thermal print head 10 having a series of
print elements 10' such as resistors or the like that
- are aligned in a single straight row. When each print
element is energized, the print element generates

9

heat in accordance with the amount of energy applied-
20 thereto. The heat generated by an energized print
element causes a dot to be printed on heat sensitive
stock wherein the width of the printed dot increases
with increasing temperatures. The stock employed
with the thermal print head 10 may be a heat sensitive
25 paper stock or a heat sensitive synthetic label stock
each of which requires a different temperature to
print a dot of the same width as discussed in detail
below. The present invention is equally applicable O/
to non-direct or thermal transfer types of printing
30 also. .
The printer illustrated includes
a microprocessor 12 that controls a_stepper motor 14
through an interface 16 to move the stock in a direc-
tion perpendicular to the line of priht elements 10'
35 of the thermal print head‘lo.tb print information on
a label. The microprocessor 12 also controls a liquid
crystal display, LCD 18 through an LCD driver 20 to
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a | abel. The microprocessor 12 also controls a liquid crystal display, LCD
18 throegh,an LCD driver 20 to -7- M 37 dISH% 4
varlous'ﬁronpts to a user of the printer. %he user may respond to displayed

prompts Via a keyradiody o G i 110 41 S0 OF ORI pZn ik pUON Che

interface 16. The processor s further co%gr tp a therma

print head cont e ME/HA2Y LR sFQ A 1Rt aved « %‘?P% YHe 2h&FHRl print
head 10, fashpogﬂfdﬁkd)%% &lﬁi;ﬁ.’eéd' 5, tﬁ@dmid:mptds&@swtlm througlbehe The
output of the batte i applied to a voltage,re

provi des +5 vol tlé't[eo"yft ’(S)S ms'@?%dﬁb%’é%gﬁ?cﬁis"rhg?n*%rg‘b’f@%ﬁs‘gg ég@é
control s the3t herors qhenmalmpmhmbnhead Gantrdl 24 cplpat Lt pespdnsibvet he
LCD di splay 18 igj dagc f t [ r eqd Y,
ROM 30. The nlcroprocessor éégw%htﬁg %ygéﬁh%o t?%%sﬂ% af?anﬁgnggggggé
menory RAM 32 ad¥act Keakteryi 28 er &0 | B it chnfRemat Longen pd| 42R8L- An- ot her

portion of the %M?euﬁﬁuutéflzﬁ@l Eé’t@é@er@ Ds t a18$ PEEP maaetofa ,

|MOHmUOntobeﬁanmimaa févﬁ%er1a%ht¥% gvmmhm a
particul ar le% ]P"L‘I?é;:%?eﬁ%%é 3 %%%Etch t|E . lh%?‘\é/w S ;JY% PI oLf for a
gi ven row ofltGin Ohcé SEai N e | abe en printing.a seria ar :
Code, each ow of 1 NfOr Meef O, B EPYpLAChLE: 71 D360t 31 SPRGE 2AH-GaR0! 11 ON

of a human readabl e charaé? SUC aracters genera spanni ng a
nunber of rows(ﬁrlnﬁchemdlemntowh12grthbelabeppeﬂomﬁtcﬁtlé apd she

i nformati.on, the,dp CiPREPEPS18SPh d€cEPIRNEE all@htsaseaséel gegeedf ihhe row
fromthe RAM 32 to th her mal r|nt heag cont 4 whi ch resgoggs thereto

by appl yi ng ener@y‘??@wﬁ?ﬁ% %%P EYy BEM240:, ?ﬁ% %f?ﬁ?PEPEﬁﬁﬁP t he
thermal printS hegelilzes portions of a random access memory RAM 32 as
— working registers in which data is manipulated. An-~
other portion of the RAM 32 is utilized to store a
bit mapped image of information to be printed on a
label wherein each bit-identifies whether a particular
20 print element associated therewith should be on or
off for a given row of information forming the label.
- When printing a serial bar code, each row of informa-
tion may include a bar or a space and a portion of a
- human readable character, such characters generally
25 gpanning a number of rows of information forming the.
label. To prlnt a row of information, the microproces-
sor 12'coup1es a bit mapped image of the row from the
"RAM 32 to the thermal print head control 24 which
responds thereto by applying energy from the battery
30 26 to the print elements of the thermal print head 10
that are identified as being on for the row. More
particularly, the thermal print head control 24 drives
the print elements of the thermal print head 10 to
print by applying a series of pulses thereto for each
35 row. The duty cycle of tﬁe pulses applied to the
print elements for each row is calculated frdm the

initial values of the thermal print head resistance



that are identified as being on for the row Mre particularly, the thernal
print .head control 24 drives the print elenents of the thermal print .head
10 to print by appl ying a series of pises thereto for each 3M-Fbw. 'vjhe .

duty cycle of _t ul ses applied to the or.ing elenments, for each rowis-
cal cul at ed tteﬂ'g’% raturs. EhSRs Al4er Reiigoyried YR 44 esi st ance
- 8- m:.croprocessor 23 brankd et sdnd €36 tawbefumttheas ixei ng coupl ed

to the mecr Ol ol i [ nse to the
I nput vol ta%%r g’%&%% é: %e %@ﬁ%n%%%%4 Ir\g{rﬁ t%eé’%fin‘fery 26 as
coupl ed to Prdng | e@\doﬂ-roocféﬁ‘brtw battenhe2@@as Truphed o dthessor 12

contr ol §thau&:fw cel@sdtt 1ead L AEAO| 384 1Phe/ 3 doddisr SudERSr Of2 pul ses i n

the series pI|e t her | print head 10, fo each row of |nfornat|on
to be pri ot 66 g'é RN haad cantrpl Hy o Vagy | nf or mat i on
as a bar rowner rmnﬁxea:ceafr qmlsus hirn hthestsdpie Dfap el sd Vo Hﬂmedi ately
precedi ng and,d mﬁd artz%t réél ?Jcﬁf‘"t-tdéé“geéé}? Jé’&’végdﬁ}%&{% Wn pd with the

nunber of bar reV|ou d as” di'scus t)?om/mnth
reference t@eFmGln&edlan accordance Twitlprihe estatusuef k@ Gow, under the

con- trod ofgd *I%fBr‘HaCbQHEP%%SCH befr 0&&536:} ”éJ dPadE GUHANGEL WM Ll the Tl ow

chart shown in FIG may print a aral bar code as_shown_in FIG 2

wher ei n theQQ§ﬁ3ﬁ1Qﬁ ‘thee noxss imm EEEEFQ$&QN§H§[&R@E4%§t?b the 20
di rection Oflymk\w:l.(ﬁg tthﬁe &tdlﬁktdm’écﬁﬂdtéﬂl tAwg aienv. tde printer may

al so print a s rlal code as_shown ch the length of the
bars form n 5& &RE FPe‘r?@h?ﬁ%ﬁf a?”t'bt?cheaﬁilé’e%cﬁsbie%f l?rovement of.
the stock i mt@atlecbé:bpkt vl ty reef e enerIt t@ FIG heB di scontinuities depicted

in FIG18 and FIG 5 ¢he printer shown in FIG. 1, under the con- .
trol of the microprocessor 12 operating in accordance ~ :
with the flow chart shown in FIG. 8, may print a
parallel bar code as shown in FIG. 2 wherein the length
of the bars forming the code extends parallel to the

20 girection of movement of the stock indicated by the
arrow. The printer may also print a serial bar code
as shown in FIG. 3 in which the length of the bars
forming the code extends perpendicular to the direction
of movement of the stock indicated by the arrow without
25 the discontinuities depicted in FIG. 4 and FIG. 5
' that can result with:prior printers. The discontinui-
ties eliminated by the printer illustrated
include gaps 40 in the wide bars 42 and lighter por- \U
tions 44 in the human readable characters 46 wherein
30  the lighter portions 44 are in the same row as a space
| 48 of the serial bar code printed adjacent thereto.
The printer illustrated - - further ensures
that the width of each bar row remains substantially
constant across the entire length of the bar code or

<

35 1label by decreasing the number of pulses, N, applied
~to the thermal print head 10 as the number of bar
rows printed increases. Since it has been found that




that can result with prior printers. The discontinui- ties elimnated by
t he pﬂgﬂfm illustrated include gaps 40 in,the wi de bars 42 and Iiﬁbgzr
i ghter

por- tioss 44 in the human readabl e characters 46 wherein 30 the
portions 44 are gyt y r 48 0 h ri code
printed adjacent£$%e?§?geg$ﬁe9%@?ﬁ?gfggﬁﬁggt?gtéﬁ& fred bakrgaﬁdgggu?ther
ensures that thePwiREhedementn vhenr energiards LNGEPARLSaPFPORBASLAMLY
across the entirgend enghbepf 6ENpubaescagploed3eol ehel thyrdatr pagheg the
nunber of pul se NE a klef %o t he Bhernal Rtlnt head 10 _as ghg nunber of
bar rows printeaﬁ?ﬂ r%gg LolsfREceach gucEeedipg RaT: AQF Pringed.

M 37 the ipcr%as@eeneasepeiataraubgtaheialéz eupooendin@.aapnéntae!enent,
when ener gi zed, H§&§a§ﬁSFfé9°@e“tb6'kﬁov&@@ @ﬁ&bé&BBEeHEhiiiyaHngSgsLO

the thermal print head control for “eaCh succeeding bar row printe
decreases in a sikgtaumber| 9fcppdrest £ar fasRcPugSesddfd PArFFE¥/ctheo

provi de the expopelfbpkbred8sreas- ukidiReEbPabREsPE! 888 f@r beask.succeedi ng

bar row, the microprocessor 12 utilizes Tables | and Il below. 10 15 20 25
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-11- M 37 Table |I contains the base nunber of pul ses
to be applied to the thermal print head for serial "bar codes, paral]el bar
codes or non-bar code charac- ters that are to be. printed on either &
synthetic stock 5 or paper stock. More particularly, for each space row
of a serial bar code, the nunber of pulses applied to each elenment of the
thermal print headl 10 when printing on synthetic stock is 60; whereas, the
nunber of pul ses Bpiplied to the thermal print head 10 when 10 printing on
paper stock is 568 & These base nunbers of pulses for a space row are

suf ficiently&hi gl Er& valBe t® mininize discontinuities in those portions of
a human readabl e character in the sane row as a space of the adjacent
serial bar code. d/he first, second 15 and third bar rows printed for a
serial bar cede dha@a@ | abel have decreasing base numbers of pul ses 61, 59
and 58 for synthéflc stock and 57, 55 and 54 for paper stock as shown
respectively at pgsitions 1, 2 and 3 in Table I.. The fourth through
fifteenth baig rovg2® printed for a serial bar code have the sanme base
nunber of pulsed, @56 for~synthetic stock and 52 for paper stock, as shown
at position 4 i, Table |I. Simlarly, the sixteenth through fortieth bar
rows have the sdhedfise nunber of pul ses, 54 for synthetic stock and 50 25
for paper steckAH&EShowd inthe fifth position of Table I; the forty-first
t hrough seventiath bar rows have the same base nunber of pul ses, 52 for
synt hetic stock§ﬁ§q=g8 for paper stock, as shown in the sixth position of
Table I; the ?se\gg_tygfi rgt tigough one- 30 hundredth bar rows have the sane
base number of pulses, 51 for synthetic stock and 47 for paper stock, as
shown in the seygft h,position of Table |I; the one-hundred '

ne s T
-~ S <0 ~t ~ o
~ r~eme (2] - )
= _n
b
REE3 N ©
© wr~mo 723 -
| ]
(] . ~d
5] nE un -4
= BRaE =2 o
-] VWO L0 < =] b= [
P N =S med T2} w2 Q
2] ™ <
[
=
LEal S 3
au‘?\.:o (- o~ B [
<r - -0 T3] T3] =t | 3
(7] <
o [72]
9 =
<3
gzz L] O
=8 - 4 ) 5
m ™
«@ E} S
< © O ~ O
R e
Qe
zZ < O ) n
N N w n
o/
a3
- r~
- 2:8 v n nn ~ -~ © ©
8
RS o w©
o 7, - ]
2 QO o~ o= o~
[
03
3 ES BB
=t 28 &8
B B+ ME L
- - wnwm [- "7, ]
28 3 . ..
ﬁn. -] < m O~ -~ O



-

and first through one-hundred and-thirtieth bar rows have the same base
nunber .of 'pul ses, 50 for synthetic 35 = -3iz2- M-3% 37
stock fﬂd 46 for’ paper stock, as shown in the eighth position of Table I;

and the’ one-hundred and’ tl'na’dl}e ﬁld@ttd]ars rdhe dakecanimbzr ofovpwlee=sedi ng

t he one- hundre t_hirst.y |rst a juyroer of
pul ses, 49 for gf?n%%etalp(?ls]t ocktc’ant e(;.")r%ﬂéﬁ rnteo as sho%rm I'n the

ninth position barTasdes,. Pmltieas"e af qruinen-bas|gede tGhatRST her nal
print head 10 fQe,g %@{d@cfwrt&%ke PEh e r&ﬂléﬂ@fwysﬁxmié Vétock
corrpensatlon factor store osition 10 , 10 of Tabl e I ncrease the

base nunmber 8r ¥ @%tﬁ%%nﬂ@?&%t?%‘f%ﬁﬁ Yot %ﬁc dP®3%%n 11 of
Table | to decre%s:e dfha tb?e&eiarwm dodeéL el anungbey tGE tHel sespepki édn

table, Table Il ,as discu el ow. . The .da £ i [ A 2 of Table
| 15 represent F9 ﬁe@%h t}; ﬁoh%}é&a ;ﬁ‘r]‘e%' e#ﬁsié h%rr'}al pri nt
head 10 for eachpriowisfg aptpasxaﬁtatixarsmﬁe 1Sﬂﬁ=,0ﬂaf(1'@rsﬂaﬁeoth¢l yaRRey on 12
is also used toﬁ;ﬁlé@%ﬁpﬂéc{] %"%@%Maf%&@%@ﬁ e1¢ vHed he

serial direction le Il, C stands for the status of
the current YowREES 1 9R RPPEF sﬁ%ﬁﬁf& ¥9r56 he RSP {HIDRRF © of
i mredi ately pregrdiges tivr Girdpade royw ante stﬁﬁmeﬁnythgEtMUssamet he

row i nmedi atel y succeed-. cu e i es the
row 25 as a spa e"fwm%eeg%lag&%t{'i&ﬁs% a%)us |0Penﬁesﬁg Hégr‘(g)\éfv %s a bar
row. The three Biumamsseadablel Gharacter pkrecthi rﬁ:;am%vwo\tuﬁ eht SPRRR and

succeedi ng row ye U fiffaddi© SePikibar résis] errhy £ese] csepspgessor 12
and used as the criterja,” or as an address {o Table :
and third bar rows printed for a ser:.al bar code on a

W, label have decreasing base numbers of pulses 61, 59
and 58 for synthetic stock and 57, 55 and 54 for paper
stock as shown respectively at positions 1, 2 and 3
in Table I. The fourth through fifteenth bar rows

20 printed for a serial bar code have the same base number
of pulses, 56 for synthetic stock and 52 for paper
stock, as shown at position 4 in Table I. Similarly,
the sixteenth through ﬁortieth bar rows have the same
base number of pulses, 54 for synthetic stock and 50

25 for paper stock, as shown in the fifth position of
Table I; the forty-first through seventieth bar rows
have the same base number of pulses, 52 for synthetic
stock and 48 for paper stock, as shown in the sixth
position of Table I; the seventy-first through one-

30 hundredth bar rows have.the same base number of pulses,
51 for synthetic stock and 47 for paper stock, as shown
in the seventh position of Table I; the one-hundred
and first through one-hundred and thirtieth bar rows
have the same base number of pulses, 50 for synthetic

35



30 I, for selecting a conpensation factor to nodify the base nunber of

pul ses applied to the thermal print head 10 for*a current bar row of a
serial "bar code. If the current row tohe printed is a bar rowyang ther
sucteeding row to be printed is also a 35 bar row, a conpensati orn factor of
12 i s added sbocheabdsasnﬂabepapérpshsek,sasaShbwnlmﬁreaaeehbﬁtannunt of

- 13- 1%n of TabE/%.?’z eQSdQXngBL,'egﬂupﬁé%g tage Int head |n.

printing adJ%cenF hi'§ resul rn-ove as shown
in FIG 7B. ﬁsrshohﬂr|n0F|€pd7naCR hﬁaerbursngceedangethalobar code is

formed by prb@ﬁd?@d5an&“@h9£t9DE§r§%rSa%orﬁﬁdhigesgﬂﬁ Qﬁmé'g§s$hgrbfgsggt

t he pres%wh ﬁrlgter 8ﬂ§ can_result in the w

printer ?ﬁt?ﬁgp efy 482pEPr48YNSRSFAC Steck. and 45 E¢&nts a gap:

Lron1bF|ng fpapﬁd sﬁecbynabyshowﬁt1det8é?hﬁhnﬂ bbﬁz%ﬁ&ﬂnbfoﬁaLQedenergy tﬁ
e applied to t nt or _t i n.accordance wit

whet her the guccggg ﬁag?oﬁﬁééerlg apgésgsbgppaéﬁg §Pn88etﬁ8 eZP2deedi ng row
52' is al so prbat, headokPefiont roserdeflobasf codei magdbedmpdifiiedbase nunber

of pul ses d r t a0 cLea anmount of
eneng _ gllslyegl ?691&9% Esﬁgéns?%oh wangz s%ga be §b%gt%g,§. ampunt

i ncreased oviP PfRaTakhewh FBrlﬂﬁéeﬂéﬁ 5GeobaFFGP“¢herWRénbﬁrPnt|ng the bar

52', the m Cﬁeeaesee caﬁpeﬁaadebar FadeorWeebited hlkepbswrivacaadiory the bar
20 row 52 ow_an ro-, cessor 12 again

i ncreases th nge ngﬁbg?cﬁﬁFﬁﬁlgpgdeéﬁ PH@LBerPoﬁpg?r dBPCE factor of 12.
| f, however,wihk tbe/ compesndabnjonhd¢abde,r ®abi2' IlIsas dhscessed, the

n croprocesseélréa deghga3gta! BEoRRE® 10U PRS1 £3bn?T2 BY! $8B1RY 13 cOnPensation
factor(¥59 IS i8S

represents the number of pulses to be applied to the KJ
thermal print head 10 for each row of a parallel bar
code. The data stored in position 12 is also used to
print labels with only non-bar code characters in the
serlal direction. '
20 - In Table II, C stands for the status of the
current row to be printed; P stands for the status of
the row immediately preceding the current row and S
stands for the status of the row immediately succeed-
ing the current row. A "0" status identifies the row
25 as a space row; whereas, a "l1l" status identifies the
row as a bar row. The three bits associated with the
preceding row, current row and sudceeding row are
shifted into a working register by the microprocessor o/
12 and used as the criteria, or as an address to Table
30 1, for selecting a compensation factor to modify the
base number of pulses applied to the thermal print
head 10 for a current bar row of a serial bar code.
If the current row to be printed is a bar
row and the succeedlng row to be printed is also a
35 bar row, a compensation factor of 12 is added to the
base number of pulses so as to increase the amount of



the area surrounding the thermal print head el ements energized in
genera%;ng the preceding bar riow 50° w lHi3still be relatively hotMwsen the
bar rowse2' is printed_ and bar row 52' does not need to overlap a 30
succeedi ng r ow eergy | apphiedi 5o nbhe nthelonal Theint chead oirsBointngper at es

in accordance %é#é%gt;wﬁ £8as! dfmstﬁésantEl ) &&9199{9%431 Bart he

nunber of pul ses to_each ther mal 8r|n el enent
identified to beowh 3§ $ @WB|%n3§IGnaEBed AFra8ROER. fﬂeFFﬁbeVAstBred in the
RAM 32 for eachyidav Wart e bﬂb8|s€£159|bﬁﬁﬁcoabelﬁ1Cbﬁﬁédcb9sptlﬂt1h§OCk 60
first deterglnes whet her thg typ t g %§ P &

M 37 bei ng dsed*¥? ®hoRRTEn aF¥ ﬁgt aﬁa 8?0§k B2 hsl%eéro-rlb?%ceossor 12
controls the LGQireseptaspriihter.di spl ggpadflecangeesdlthénusbe widepting the
user to enter tQ%ﬁtxg &hétBgésewﬁeQJJH%éPerwﬁgﬁeb§1h@?n§tQﬁ5 twyge 5 into
the printer via the m Croproces- sor proceeds to bl ock
64 to sel ect anb%heﬁéy shown iBrFiRe pBrt PEEVERtEy B98P EFEMKPBERHg uséd,

chphgsnrgfge |fbfﬂédsiﬂébéghcb§tQEKSQVdEahkﬂzthéOtha?aﬁbuatooE At bl ock
rocessor eter eria o) to be
printed am}¢n BRErI¥YnHEO ErBBP és%? ?g pFESEQa PSlBlogﬁa 8q§of§5Iect

t he nunber of puheebatosbe dpphicedrtianckeewihbr whekhepr the susgeedingr a
paral | el bar gg éQm EQ%&%&Q 1%F9f r & b' e ':.ncét thbo%c%‘éedté% row

m cr opr ocessor saves sel ecte rows of the
paral | el code abad'piscaedge eobBrecR ¢9m96n5%t9°9h§aF69F|R§ L2 ispowever,

Lge F}ﬁ[ggrocﬁsﬁéaeéz Qekﬁé'bﬁb%e%uﬁb§F|@Ek G skelBadedexfingd Far abhee is to
andpy to X_JQ% ﬁ am;,(_:rpgar O%QSSMBY 21n(2‘:t1:ea51.ng iiel ra].lmtcalszilnlt:I Z e%%rtggre \bq_l ues X
N plied to the thermal print head, the width of the bar
50' is increased over that shown for the bar 50 of
FIG. 7A. When printing the bar 52', the microproces-
sor 12 determines whether the row succeeding the bar
20 row 52' is also a bar row and if it is, the micropro-
cessor 12 again increases the base number calculated
for the bar row 52' by a factor of 12. 1If, however,
the row succeeding the bar row 52' is a space row,
the microprocessor 12 decreases the base number of
25 pulses by a compensation factor of 9. This is because,
the area surrounding the thermal print head elements
energized in generating the preceding bar row 50'
will still be relatively hot when the bar row 52' is
printed and bar row 52' does not need to overlap a
30 succeeding row so full power is not needed.

The microprocessor 12 operates in accordance
with the flow chart depicted in FIG. 8 to determine
the number of pulses to be applied to each thermal
print head element identified to be on by the bi:

35 mapped image of the label stored in the RAM 32 for
each row of the label as follows. The microprocessor
at block 60 first determines whether the type of stock



At block 73 the m croprocessor 12 updates the row history such that three
bits in a working register in the RAM,32 accurately represent the status of
the preceding row, current row and i diately 25 succeeding Tow asegybar -

[oW Of 8 SPareUised s Mrfdvh SMPCLE SR 14 dPLSLET sl plie o rowrs a
bar row or a spdce row by counting the nunmber of print elenments that are to
be on in priBRASRFIMHe Yo \Fontiokntihe LCP display t 1kl spbae af the

| abel storeddsnddee & M ider Jrénpi ChPPEREOSSEH @ &l Coppares the
total nunber Ok‘ﬂf’ Q%@gtoﬁﬂﬁ on to a threshold value and if the nunber of
el enents to BEOPH S - t 1R KBRS SRR PRERET LB t FEPTIOWFYR® det er i ned

to be a Spadmtmwhe fprtiteteminbia e ckeytooasd t 22 petloe mbcyopadees85 than or
oL ot LS B e RocRINA Sl ac B SIERAY fabRY, 00, T
- 15- for the partiguwlamriye mf estochdreing ausedi ssudhirasode, that
nunber defi mdld e sy ihd bEc begScRfof NPaElers Hoye VSapes N the
preferred enbodi,nent,. the threshold value is set to, so vé?ue'that is | ess
Phan the nurgiowr i€ EaRN Fontht SLRTTRFORSTIRE k7 QIR COrMIRESr - This i
because lhy whetther s gefiahrtanundde bé foibe @i bweed sard ei£ner gi zed
N T oot 4 S B ARl fhe 0L,
phenomena t Rladte fhesumbern iof cpulaesptasbe cappbied | toj theotkerthat the
status of eafdl IFWIME HedthIL0 06O a p&PALEel WaFBYode fRbR PoEedish the
time that tﬁ' bit ped i mage oi t he &abelels, ener at ed agd ghen stored
for use whe ezprq t'q%esotas b bleek 170, Hhe MRICHOPERRRSSPL 1521 r om
performify tdawed atle delected value for all of the rows of the - .
parallel code and proceeds to block 72 to exit the N\
routine. If, however, the microprocessor 12 deter- |
mines at block 66 that a serial bar code is to be
printed, the microprocessor 12 at block 71 initializes
20 the values X and Y to X=0 and Y=1.
At block 73 the microprocessor 12 updates
the row history such that three bits in a working
register in the RAM 32 accurately repfesent the status
of the preceding row, current row and immediately
25 succeeding rqw as a bar row or a space row. The micro-
processd; 12 determines whether a row is a bar row or
a space rdw'by counting the number of print elements
 that are to be on in printing the row as identified
in the bit mapped image of the label stored in the
30 RaM 32. The microprocessor 12 then compares the total
number of elements to be on to a threshold value and
if the number of elements to be on is less than the
threshold value, the row is determined to be a space
row. If the number of elements to be on is greater
35 than or equal to the threshold value, the row is deter-
mined to be a bar row. The threshold value may be
set édual to the number of eléments that are on for



prlntlng At bl ock 74, the n1croprocessor 12 deter- mnes fromthe updated
rom/h|§tory whet her the cur- r'ent row is-ysbar row or a space rowM-i3f7 t he
cur r ent¥swow i's a bar row as determined 20 by the nicroprocessor 12 at

bl ock 74, at bIpcknfﬁngheauhcbaprofeasserialsbas ¥odel}. thiae mumbexr ocessor
12 then determa&% HERG the! BE16RY GETRALALLY 8 alfce%%d'c%aet ne peWelRit, I ow
is a bar row or not g: succeeding row i s a bar
row, the nicro- 125thﬁr9€6§§6FeéteﬂP@@Rm80t3e$§etﬁ@réﬁéﬂéﬁ Y@Hyend# i on

factor to [err]saadtat sbheclva8idesaeha t\NGE( XesEl @hahf ,thfeOFnqu%lfmdf, t he
current FOM/és t he bar %3 sets

b he
X=6 at bl ock 769§b e?@?fsT%§f1§6§§tQ§ﬁnb% P%h %%@%?gﬁiﬁorlbase
amount of energyeequab hmy5&1nalaesxbmdfapmmhemmmbsuomﬁ pmmnnxaiamanuana
di
succeedi ng row é?e e?.%rglﬁ‘é!d y&%t@ e’ %%%‘&ei%oggi rod ?{Lﬂ&%n which i s

conpensation fa enth I tion |n ab
equal to 12 so rradabie: ghagrgkgire a@@%T(lﬂFﬁ[léﬂteF he@ting n=-gdwe12-68. At
bl ock 84, the ma%a- ol Q%%S%reriﬁls%\fQ%tt Meadvalweada‘u:l‘é faey@ iif argmation row

Y and at bl g set Y=Y+1. The m ropr ocessor
M 37 then a bI & I%58§ DOBER N Fh Ak dhige PTESED gr%’éf"é?efhar?%P%teﬂ% Z
represents the fiorher I¢f iisninorted ithatr e tstatmspaftestlf crova dsakrel . 1 Y

is not greater EQ@” cow the ams%%r P S rb%“&r x a% | Ghd & heﬁtﬁ]update

the row history so that th unt: of enér ed to t erma

print head 10 f&hathdheekitcmanned rigegeaPy é‘-h&etlé*?ﬂlne'cﬁ geqnerated
ni croprocessor &%ddQWr{“sP&i-e@ ﬂﬂﬂ%&%ﬂéﬂﬂgrﬁhﬁu rsﬁmaé% lﬁre?e bar row

but deter m Egs the %tlcglo%%lgcl%s}or}atlf r]Eeroru per tr%llng Yhis ta Vt\f:-rlz s.a
U printing. At block 74, the microprocessor 12 deter-
' mines from the updated row history whether the cur-
rent row is a bar row or a space row. _
If the current row is a bar row as determined
20 by the microprocessor 12 at block 74, at block 76 the
microprocessor 12 sets X=X+l. The microprocessor 12
then determines whether the row immediately succeeding
the current row is a bar row or not at block 78. 1If
the immediately succeeding'row is a bar row, the micro-
25 processor at block 80 sets the energy compensation
factor to Tjp and at block 82 sets N=T(X)+Tig. If,
for example, the current row is the sixth bar row to
be printed, the micrbprocessor 12 sets ﬁ=6 at block
76 so that T(X)=T(6)=Position 4 which represents a
30 base amount of energy equal to 56 pulses for synthetic
stock. Because the next succeeding row is a bar row,
the microprocessor sets the energy compensation factor
at block 80 to the tenth position in Table I which is
.equal to 12 so that in the example _
35 N=T(X)+T10=T(6)+T10=56+12=68. At block 84, the micro-
processor 12 saves this value of N for information
row ¥ and at block 86 sets Y=Y+l. The microprocessor



space row at block 78, the m croprocessor proceeds to block 90 to deterninel
whet her the row i medi ately precedi ng_ité’u_e current row was a ba&_égw. A4 the
im nediately preceding row was a bar Tow, the mcroproces- 15 -,

bllock 100 Se{ﬁeﬁhgteQ§S%Y &?W@EE@?&igesfgﬁEQBekott?E é@é&@egtgﬁﬁq at “the
el eventh position in Table I, T.e., 9. € mcropiocéssor 12 then sets
NET(X)- Tl %&t wheeein ol represaptsuthenpupbfraghi anfermpsionxt h row,

N=T(6) - Tl | =5fo@s4tlo bé&TPriRteakEdP2at Dabéd. NIgrepigcAsEOrpagegeds to

bl ock 84 to save hlshvalue,of N for row Y. If %he g1ckogﬁo¥essor 12 at

bl ock 74 det®R3% % nekhe HRICEPRIQGPPEAF FERNFES,tOLRLECKkoE3 #Re nicro-
processob l2updateectiset vobl hiktdpPP so shatNtRquamotint26f eherygl ue stored

at position rQa | LhLs . bgj 6 r.8y etic stock and 56
for paper st%%kaT%%€g2+fe#? Eﬁé ﬁ¥§¥@g%o§ggggrQigap%écgégskbg bl ock 84.
Many nodi fi cR@¥bnguerent aredtnayisbef dekersdnpgdesent invention are possible

in light of the above {gaghénifcropPleesbbri 32t @elriPHEEShROP1LBRt, Wi thin -
t he scope of_t he agpended C he i nvention nay racti ced ot herw se

cl ai ns, e be
than as descl?bt@@hetRe nGpEEENt row 39 a pag| FRWIDUK QFEEFEFnﬁﬁr printing
i nf or mallon av bboesk OT8 atheb oher tmmediaeeer sucesedingf eownisoa i ncl udi ng

a serial bar i ' a ' a id_rows,
conpri si ng: %ﬁ%ﬁ%r%@y %?iﬁ%gﬁéazé'nggggﬁggg gggﬁ?%gaﬁeﬁg?gée?% ggid t her mal
print head tRleekv20ste ddetermineprhathacagheorpri immediakedl bar code;

nmeans for idgpétdding €RENchPtehiBELANWASWaaBag PBW.M OWEOEKHR §RACE T ow

based upon tmééi2€8{§B§£é€Eé9nger Lnggdalgagang, the microproces-

15 sor at block 100 sets the energy compensation factor
to the value stored at the eleventh position in Table \/
I, i.e., 9. The microprocessor 12 then sets N=T(X)-
T11 at block 102. If the current row again is the

 sixth row, N=T(6)-T11=56-9=47. From block 102 the

20 microprocessor proceeds to block 84 to save this value
of N for row Y.

If the microprocessor 12 at block 74 deter-
mines that the current row is a space row, the micro-
processor 12 proceéds to block 106 to set N equal to

23 the value stored at position zero in Table I, this
value being 60 for synthetic stock and 56 for paper
stock. Thefeafte;, the microprocessor 12 proceeds to
block 84.

_ ' Many modifications and variations of the

30 present invention are possible in light of the above
teachings. Thus, it is to be understood that, within
the scope of the appended claims, the invention may

be practiced otherwise than as described hereinabove.



|nfornat|o e for controrlﬂﬁg “sai d energy applying means to
apply ,arL a "ﬂmm I nunlo pr| nt a gpAaIMewW that varies in accordance with
the nunpe reraws spreviously pri nted within the bar being printed. 2.

A pr| nt er for printi ng. [ T?Eﬁ?ﬁéroﬁozo rﬁnne A ﬁngtgﬁP{& ggrmgs%@sa wegideed in

claim 1 wherein said afoun energy ge ecreases Wth increas- ing
nunbers of pre¥peers penbels, cepigyinforpa ﬁP‘br’-F‘ﬁ%‘l&ﬁfmﬁo? SeEL®: LAY FadeohHEMon

on a web of regopgk f&ﬂbeép%caswﬁﬁatﬁﬂ ehth Pfakfi & reker Rompsididgamount of
energy decreases in an r oXi ma,gg é %xponentlal manner as the nunbers of

previously printed baf PREEERL RS *4. A printer for printing
i nformati on on a web aéansdor dapyiey @nasgy ¢oi sid tmemmadi pribti meddutiong

means for storln t he Q r ty of rows

i ncluding a curdF Y sra(’ja/aé?ﬁfggi l{ré g (;%ﬁe&\!v %@%%ﬁgg aei Béﬁl%h%urrent r ow,
said control neans nodeéns fgrsidentifyimgt eagh en@qng@ticm .'Ietfoﬁrsdén’é%f WPY PR Re
status of said %HE&%& ﬁ%éﬂg&? n%”ﬂxfb?ﬁ‘éuoi t Rl prinRkd f @ sRLd Nt Ng

i nformati on on web of recor ers as recited in claim4 wherein said
control means iinfprmaldAnixawit @k bar row status - 18-

M 37 of said current %@Qn§%§e@6ﬂtﬁglhmqssim eREF@ASppIAng mEEENto @bpEyaingy
by a predeterm ned val ue. 6. Aprln er for_pr R%%lnsf%rlnaéco %,\éﬁab of
record menber s 3oupk gﬁqu‘,x te eﬁrt’rf‘ 3 bef t) A5 ISP g #h ar

row or space rcNeshwibes of barprawsabréviouEly @minted withinmg the daarrrbmtngr ow and

at | east one row gﬁ eding said current row, said control means nodifying
sai d amount of & %j§ I n accordance

A .
2. A printer for printing information on a
web of record members as recited in claim 1 wherein
said amount of energy generally decreases with increas-

ing numbers of previously printed bars.

3. A printer for printing information on a
web of record members as recited in claim 2 wherein
said amount of energy decreases in an approximately
exponential manner as the numbers of previously printed
bar rows increases. '

4. A printer for printing information on a
web of record members as recited in claim 1 including
means for storing the bar row or space row status of
a plurality of rows including a current row and at
least one row succeeding said current row, said control
means modifying said amount of energy in accordance
with the status of said current and succeeding rows.

S. A printer for printing information on a
web of record members as recited in claim 4 wherein
said control means is responsive to a bar row status



m“m “Iumu MHI said current and preceding rows. 7. A printer for
on on a web of recgig_nenbers'as recited in claj m6-=;
wher &i n“sal'd control neans is responsi¥e to a bar row status Salduﬁf

current and precedin rQus to decre Vi S0V

pr edet er m n8 \751% \,335':pra"'ﬁ‘i1§j cae ?Entl ng r11#oifr}'Ir§::51"'te(='|[}lggr1‘:'9osn‘ﬁad b of
record menbemsuad odfcienedgyn byl & mmdmmw ma%#l-?-f or storing the bar
row or space.row status of a plurality of rows |nclud|ng a current row, at

| east one row preceding said current_row and at t one, row succeedin
said current row, .sai (fg'coﬂ‘t rﬂﬂ’-r?&%Fnsf%cﬁ‘?’ﬂ'rﬂg“%a‘i CFRAMAODIOR Ry gy | ng
accordance Weh dme.-e%io&tdmemfbaea ths Urdceinted pirecelh g nrmhsmmgh ng rows.

9. Aprinter for i nti J nfarmation on. a of o T 859 e as recited
in claimsg MW +%¥ai O‘?h?m%ﬁ% Fevy é\e%% %?/ere %ﬁ'@r%gv status of
sai d currenta qummmmgmnmludmgea@ecmm'anmmtam @bergy by a
predet er m nech vﬂ Yhe ]rQJw %ﬂde{ﬁ f@émeréﬁféwtlfgpr ngéia)nc@ﬂtgoxveb of

record nenbers as recited rein sald control means is-
responsi ve m@%m@ﬁﬂmﬁtw%famﬂ%cﬁ?r%?ﬁ‘%dl‘brm‘?%“?%ws and to a

space row yithd-the statudicd’ $d8d UsuPfesti sndUpESCsdigg roowso decrease
said anount of energy by a predeterm ned value. 11. A printer for printing

i nformati on on a meb of record'nenbers as recited in claim8 wherein said
control neans nodifies? saixl pnineer ofornpriptingsinfiosmatiéeni anasdcor dance

wih the Staldis & P@é&&%éngs@,t-éoao&sw&éeav LATESh &b YyReeEERi N9 sal d

current row and e Tow ucceedlng sal d current
said control means is respon51ve o a bar row status

of said current and preceding rows to decrease said o
amount of energy by a predetermined value. ' v/

8. A printer for printing information on a
er of recdrd members as recited in claim 1 including
means for storing the bar row or space row status of
a plurality of rows including a current row, at least
one row preceding said current row and at least one
row succeeding said current row, said contrbl means
modifying said amount of energy in accordance with
the status of said current, preceding and succeeding
rows. ) '

9. A printer for printing information on a - \)
web of record members as recited in claim 8 wherein
said control means is responsive to a bar row status
of said current and succeeding rows to increase said
amount of energy by a predetermined value.

10. A printer for printing information on
a web of record members as recited in claim 8 wherein
 said control means is responsive to a bar row status
of said current and preceding rows and to a space row



row. 12. A pri n;Lﬂ“'HM;IMI gll nformati on on a web of record nenbers as
recitedin.clai a second-¥l-orage neans for storin¥=-37

represemtations of a plurality of conmpensation factors for nodifying said
amount of energ§ta§aﬁd°§taea§ gncsgrdiagr relt tPodecrrmesi §2dLy aposnddi ng

row and |nned|aaelyneagyeag alpgeaewbigﬁﬁbagvauuaddress to said second
storage neans. 13. A printer for printing information on a web of record

menbers as recited in claim12 wherein said second storage neans includes a
plurality of tables storidd.vahuesineprefont ppdnedngoinfarmartisnobnener gy,

cach table being gagograledoph! edpdil! gtoRbct¥ad oh Shath 9Ulpalaty oh

said web of recor ers ma i nter
i nformati on on aamébceptreéomsanénmedsfassreéndeampnn¢|@ﬁnenewnaremn sai d

i nformati on Incguﬂas5@&1beaah QEEoQBEﬁ&eVﬁ@@ﬁbkﬁeCQ%%%ﬁEebff%%H%d in a
plurality of rows in which tion_of said _har code is forned,

said con- trol ﬁﬂéﬁ§“EoﬁPVOIFPﬁgr9§| ﬁ@ﬁ@§e&§pP§Pﬁ§d&€§n§aﬂé SHsren

predet erm ned apownandf theergy immedidtelyr sabcpedinghsaddt euerient any
portion of said Suaracter in arowin which a space of said bar code is
for med. - 20- M 37 15. A printer for printing
i nformation in rows on a meb of record nenbers, said information including

a serial bar code forned gf, baﬁspgqgtggaggg Pglgghggrqwgdgmgtqu gast one
human readabl e character fornmed ina plurali rows _.in whi.ch at | east a

portion of sai d2b¥f cSGerF§°FGrNE&be6§nﬁF|§Fﬁ§teQ iRe SR M Ailnd nEddd— neans
for applying enghgyat segdnd klkerage meianls fozdstoring representations

of a plurality of compensation factors for modifying
\_ said amount of energy, said status of said current

row, immediately preceding row and immediately succeed-

ing row forming an address to said second storage

means.

13. A printer for printing information on
a web of record members as recited in claim 12 wherein
said second storage means includes a plurality of
tables storing values representing various amounts of
energy, each table being associated with a different
type of stock out of which said web of record members
may be formed.

— : 14. A printer for printing information on
a web of record@ members as recited in claim 1 wherein
said information includes at least one human readable
character formed in a plurality of rows in which at
least a portion of said bar code is formed, said con-
trol means controlling said energy applying means to
apply a predetermined amount of energy to said thermal
print head to print any portion of said character in
a row in which a space of said bar code is formed.



rmal print head to print a serial bar code; nmeans for
,llllnﬂmamﬂmwtmgch information row as gdar row or as a space rop_hased upon
* téhetintortmation to be printed in said informati on row, and neans for? :
controlling sal d leSneAg;a:mppt)ﬁargpMagtmfmangrtnohelmmmatomfa eelerafy appl i ed

to said they p»fE:dbg h%%@d 'z i&g r?ﬂ\éﬁﬁ?nﬁ SBaFfar B ddie f‘é‘?t?r}‘qé'&t of

ener gy be| NG ap row var accordance W
nunber of QfaPaF%v@dpFE%q%usleBaﬁﬂl m"é'danﬂtﬂfﬂ heilf’rfeobarhmnngeagﬁtﬁbheed and t he

amount of 9RSESYeP ol RA! aqsiut.-elftys B@Cfbvfsoih RliBH SUGRa&S o BoP;anm ze
~disconti nwtles in anﬁqgortlon of said .hunan readabl e character forned in a

spaced roWE $81d AaL, Fode st ERrmeg; n‘EC?“lPéiF%ﬁgornatlon on a web of record
nmenbers as reCitQﬂthénﬁﬂlapﬁlﬂﬁh%@fel n said control neans controls said

energy applying neans redet rm ne d_.anount qf _energy to said
thermal print hed®35r °era gg%é'ge %ﬁﬂyh QSR tb&ﬂ“??c?rf 1B BeaduRRn readabl e
char act er ddiesesaid tﬁermhlpprmteheacbrtopprmu agserifdribat icodepn a web of

record nenbers ase{ggI#&di f?&é@ ]ﬁ%cﬂh f%ﬁ:ﬁa @nd bl ”Q'baﬂtr::g t&tee and an’

i ncl udes a pIuraI| s ea havi ng an” of
on state fas apspage mgwmsadrmn the dnfopratdont 4o pﬁngrmgdsm isekdidi ng

el enent i dﬁ%ﬁgfm gg@nsanaor identifying the printing elenents to be.on
for each of said rows; and neans for conparing the nunber of elenents

identi- fied to HeasA o cantrRbling Saldrenatgy RRPAVIRG means tvXREEi g

i denti fi echn@uné @p%ﬁérj;ﬂ\ﬂpphéﬂatd mrﬁoeneﬁfaloﬁnﬁitem FokSa IRRFSrédan said
t hr eshol d va& ue and sai d ow bei n entlfled as a P%‘{ row jf sagd nunber

- 21- RA<S7 *BY- e?“é‘i’?&ﬁt POCETLAELPY (RRA IS TqREIRY B
t hreshol d mcsd ueryﬂr& in\ gmcondarcef w:ttpruhat nuxiper g bawt raws previously

printed within the bar being printed, and the amount of energy being s
applied to a space row being such as to minimize discontinuities in
any portion of said human readable character formed in a spaced row.

16. A printer for printing information on
a web'of record members as recited in claim 15 wherein
said control means controls said energy applying means
- to apply a predetermined amount of energy to said
thermal print head for each space row having a portion
of a human readable character therein.

_ 17. A printer for printing information on
a web of record members as recited in claim 15 wherein
'said thermal print head ihcludes a plurality of print-
ing elements each having an off state and an on state
for'printing.in a row, said row identifying means
including element identifying means for identifying
. the printing elements to be on for each of said rows;
and means for comparing the number of elements identi-
fied to be on for a row to a threshold value, said
row being identified as a space row if said number of
on elements is less than said threshold value and
said row being identified as a bar row if said number



]
a web of_record” m"ﬁ“ ‘l H ed in claim17 wherein each bar of said '
serial bar code I pre- detergyqned nunber of eIenentsMg§9ining
the height of sal'd bars, said threshold value being less than said |

predet erm ned nugpepn0b18heNeSt §5 Peatel’ kRRAT okOkqREiI NN A Qf OF Mati on on
a web of record nenbers_as recited™in claim17 wheréin each bar is printed

by a predeterni nERTR8RBER 8PLUPe- nents defining the height of said bars,

said threshol d val ue being equal to said predeterm.ned nunber of elenents.

20. A printer for printing,informati.on_on_.a_web.of .record nenbers as

Tecited in ol aim 15 vher of A%a & BEABESE SBENERABKAPS) SnEarRAEIaR P

appl yi ng neans ta uppl pfamegordnmenbeescrgy reciseddinhedadm ﬂﬂ!mmeheéd to

print abar row LocRCRarIaRceath! Bet181NMARCEAAE 8! phaNeR" By QUBL-
or t in of recor

printed. 21. A printer printing ormation on a“we > menber s
as recited in cl dr%ezBingd| pymbeggofegdeneptssdefingnghshet hedghsf ofach of

a current row, ashe@w bE?EQi%h&ﬁytﬁiéﬁﬁdhagvaihé Eé&h@nhe%%Wt%Bﬂ &aligw
i medi ately succeedlnggsal urre row or a space row, said

d t b
control neans noBFEJEh§TRANG aﬁﬂﬁﬁfrgg e%@?&?“géplied to said thermal print

head for a current bar row in accordance with the status of said

medi ately preceding and $4coeqdinqntays £o2?prinRing Inedinaiich! iohd
information in rows on a web of r cor& nenber?u sail |nPb[nat|on -22-
M 37 incl udi-ng a8s¥ePapfhiecesdemenbrrs a8 Zefited iiny dripadd shereisces

in said rows conpathi Bar ast peimtledPbynla Peadetermined number of ele-
ments defining the height of said bars, said threshold
value being equal to said predetermined number of
\/' elements. '

20. A printer for printing information on
a web of record members as recited in claim 15 wherein
said control means controls said energy applying means
to apply an amount of energy to said thermal print
head to print a bar row in accordance with the number
of bar rows previously printed.

21. A printer for printing information on

' a web of record members as recited in claim 20 includ-
ing means for storing the status of each of a current
row, a row immediately preceding said current row and
a row immediately succeeding said current row as a
‘bar row or a space row, said control means modifying
said amount of energy applied to said thermal print
head for a current bar row in accordance with the
status of said immediately preceding and succeeding
rows. '

22. A printer for printing information in
rows on a web of record members, said information



lMH"l"j"ﬁﬂ"l"mrg energy to said thermal print head to drive said thernal
" . nt; means for storing for each-current row to be printed,
for ‘at “| e8st®onfe row i nmedi ately pret a'l'ng said current row afr3or - /‘ °
| east one rQw i di atel y _succeedin aid cursye row, the status of said
rows as a béf‘c}g]\%?'gﬁ & §5id& %ﬁ,ra erreéjﬁf%“ef‘{)ror%&t%ﬁﬁ S 8N energy
appl yi ng nebagsst andppsipacas dmowaidfrowsergpmpmissiaigt t hernal print head to
print information in g Ct‘ﬁrerrﬁ:%tl ré.@c/},ntsqjég@.munt of energy varying in

sal

accordance with the status o current’ row, said preceding row and said
succeedi ng row to. ni nM#RE FoFc ARRINING @nengn £l saddithenmdbr mati on. 23.

A printer feripti headd toneriRRl s ik il Cﬁrirr%?q{ékmgiﬁr?@; recited in
claim 22 wherein said contr(y nggpiagﬁgg%ﬁ§ a predeterm ned anmount of B
energy to said ther ™St PFefFD ' &ﬁ"ﬂbrﬁ“‘r‘(ﬁﬁtt HP*%t% us of which
is a space bewprdnted ,mMfor ditsdmdstnwne aow Nmmddirawd 1y pregesdingn of
which i's prigaigd ) - AneOWdd JH Eb2 astpafeeabscﬁ ot & ol 4 Se Pr . 24
A printer for printing information on a web of record nenbers as recited in
cl ai m 22 wheusiceedding said sunrents 1owd khes:statns dhbrsaled arewsi ng f or

each currenaghal Ya@W e D Ypae PFSY; Qdtig bar rows printed; means for
determ ning for each current_ bar row ase a nt of energglylo be applied

to said thermal print W&A¢ iHPL&H R 132 1% SPTHHRDAPREY YRRV ous bar
rows printetheansd to apply an amount of energy #6 Faitattsedfmal nodi fying

sai d bas? a%&%%k-%%aa to print information in a current row,
said amount of energy varying in accordance with the
status of said current row, said preceding row and
said succeeding row to minimize discontinuities in
said printed information.

23. A printer for printing information on
a web of record members as recited in claim 22 wherein
said control means applies a'predetermined amount of
energy to said thermal print head for each current
row the status of which is a space row to minimize
discontinuities in information a portion of which is
printed in a row in which a space of said bar code is
formed.

24, A printer for prihting information on W
a web of record members as recited in claim 22 wherein
said control means includes:
means for determining for each current bar
row the number of previous bar rows printed;
means for determining for each current bar
row a base amount of énergy to be applied to said
thermal print head in accordance with said number of
previous bar rows printed; and



energy <N resp status of at | east one of said immediately
precedl ng. and fml)ﬂ"” d| ng rows. 25. A printer for printing

i nf or makoon on wesord menbers gsy4ecited in claim?22 mhepe' said
modi fyi'ng means increases sai d base anDunt of energy in response to bar

row status of said Irmedlmeahel !oﬁuﬁééﬂyﬂﬁgr ew;aZEasé RibBher ok0r printing
information on a web of record nenbers Es recited - in cl |n12§ﬁmhere|n sai d

modi fyi ng means®UREFEaiBsTESPANHEsECaRuBAF SP"eﬁéPﬁys r88poRa8ti o a bar
row status of seane ofinesdid amnégiatemydpagcedﬂngndnd $mmedianewlgt at us of

sai d i mredi at el gw. 27. A printer for printing information in
rows on a web o¥u§ggggggheg%e said information including a serial bar
code forned of a plurality of bars and spaces in said rows conprising: a
thermal print head havingpg, plyr f id

el enents having an off state aﬁdﬁkiﬁ¥e9 Fg% B?1RL§H§ %ﬁfoﬁﬁ§Q18ﬁ %? means
for |dent|fy|ngatﬁ%bp?fnFeﬁPéﬁeﬂ?§b?§5bésoﬁeFéFeér%ht¢h§ Pn28 vheredni ve

nmeans for applysmgdtmo@ﬁﬁhlﬂé ﬁaaﬂspiheiesheaeshﬁdlSsaélShsdnEOobe on for a
row a series of g ses.to eter nln the

|
number of bar r% r%¥eb €F§°ﬁ??nfgdamf?ﬁlﬁ°Yh§tﬁaPsb%E ﬁab 4iznd
nmeans responS|v%tetwsamd0dedengtnong means and coupled to sald dr|ve nmeans
for controlling said drive nmeans to apply a nunber of pulses in said series
for a bar row, said nunber _of gulses decr easi ng approxi mately exponentially
with increasing numbers o26barArBRsnpeEyvEREsPyiptingecinfiprmaiioneopar being

print ed. ~a web of record members as recited in claim 22 wherein
said modifying means decreases said base amount of
\_ energy in response to a bar row status of said immedi-

ately preceding row and a space row status of said
immediately succeeding row.

27. A printer for printing information in rows on a web
of record members, said information including a serial bar
code formed of a plurality of bars and spaces in said rows
comprising:

a thermal print head having a plurality of print
elements, each of said elements having an off state and an on
state for printing in a row;

means for identifying the print elements to be on for
printing in a row;

drive means for applying to each of said print elements
identified to be on for a row a series of pulses to print in
said row; |

means for determining the number of bar rows previously
printed within the bar being printed; and

means responsive to said determining means and coupled
to said drive means for controlling said drive means to apply
a number of pulses in said series for a bar row, said number
:0f pulses decreasing apprdximatel& exponentially with
increasing numbers of bar rows previously prlnted within the
bar being prlnted.



Lﬂllmmmmuummu M 37 28. A printer for printing information on a web of

recited in cIa|n127 wherein said control nmeans controls

sai*d fAunber® of° pulses in said series” 4 be generally decreaS|Mg%ath

I ncreasi ng nunbers of revi ousl pri &ted ba ter far prlnfrng
e

infornation on a web 8P°re OPJ L ?rrl "t"@d ’1"? %%erel n said
control neaaswebnofokrecezidd membesrs gis pecided c.rtleﬁ:aeaséhpmapemt ely

cxponent! ol a3 oncboll ity iy 1 AR (8 A o 1 eCor

menbers as reci I ng neans I
a pIuraI|tyséﬂdr§ﬁ§1Pﬁc¢9dPﬁg9&ﬂﬁﬂﬁl%ﬁ degreafdng Widdstingreasin%ucceedi ng

sai d currenhum@¥ras of b@@vﬁ@ﬁsq& PriAed wa¥s . sai d control means nodifying
sai d nunber of pulses In said series in accordance with the status of said

current and succeeding rows. 31. A printer for printing information on a
web of record nenbers28s r &cipirdohier dcx rprithving dinfamat icmtomwl neans is

responsi ve Lo %bﬁ%rf r%}é‘{o%tdah‘é%ugrssadsd itdd ﬁ{“l:l%i%?ﬁéj el S 10

i ncrease sali d nu Sterm ned aroun Aprinter for
printing i nSeidacontrod atam &wae'@irﬁj saldhaumber fiREkBEes &P ai m 27

i ncl ud- Inga@a@%sfeorap@&wm&ttél@ hadpdriuntirapace row status of a
plurality of rows including a current row and at |east one row preceding

said current row, said control neans nodifying said nunber of pulses in
said series in accorda@oce W tgr itnteerstédnpmintsinigl infomwe t sonl gmecedi ng

rovs. 33. AUl Y R Hebedd' Y T AL R SRR 2T CpRE SR TDEr S s
rectteddn 1n; means for storlng the status of a plurality of
rows including a current row- and at least one row _
succeeding said current row as.a bar row or a space ' v/
row, said control means modifying said number of pulses
in said series in accordance with the status of said
current and succeeding rows.

31. A printer for printing information on
a web of record members as recited in claim 30 wherein
said control means is respon51ve to a bar row status
of said current and succeedxng rows to increase said
number of pulses by a predetermined amount.

32. A printer for printing information on
a web of record members as recited in claim 27 includ- "/
ing means for storing the bar row or space row status
of a plurality of rows including a current row and at
least one row preceding said current row, said control
means modifying said number of pulses in said series
in accordance with the status of said current and
preceding rows.

33. A printer for printing information on
a web of record members as recited in claim 32 wherein



- 25- Luul ["“Il “ 'ﬁ said control neans is responsive to a bar
row st atus..of s receding roys to decrease said nunbey_ g%

pul ses by~a predetern1ned anount. 34. A printer for printing |nfornat|on on
a web of record Eﬁﬁﬂerdi:rﬁ&dleqnéﬁdslﬂsﬂ:éb azwaclt@dlan%arfem foragaori ng

t he bar row or o w Statu | ur ali rows including a gcyrrent
row, at |east on B %\ﬁ’%r ecuercﬁ%t s%n% §ﬁ??8ﬂt"n§0\ﬁ°§ﬁd g d< (%fsstaﬁ%es?béjv
succeedi ng sai d oumbert afb\pulksesl wynarpkedezes wineidl vmommstai d nunber of
pul ses in said series in -accordance with the status of said current,

precedi ng and succeedi ng rows. 35. A printer for printing |nfornat|on on a
web of record nenbers as retdted iPrintem Earwpedaitd ngaiih fymatwiomeans i s

responsive to a EahelbO\Mﬁt:aéé)&cd)fméﬁbdrQUEEGBTec&Q‘édsliQPQﬁQiﬁg zZO\_{_\{%cﬁ‘%in
i ncrease sai d nunber of_ pul ses by a predetern ned anount. printeéer Efor

printing infornaPP8RSorfof P L¥ING e%? dPABNEEMs OFs SRAG é’d"‘l %3 B2 $n 38

wherein said contr @Ildmri&y Soﬁ e:scsx@@smelhalagbar cudenitatdtw Ofacaldast
current and precedln roms $3ce row st atus of %ﬂb at | east one
t

succeedi ng rom1t8n8e s&f%ﬁﬁ m%ﬂiﬁ FUpRERES TRy &1 541 hed Bnount .
37. A printer fopbwprsutdesgiing csaid i curpoana web,ohandb@xﬂnnnﬁbensaas

recited in claingdd ‘Sé‘}fi o0 dn&rf?@éliohffﬁﬁﬁersmq'

pul ses in said seriée accor danc tus o salégéurrent r ow,
the row i medi at @cgoFdanas i Wi theustahusr off §3d & I ir@p § mtR @@L g

succeedi ng sai d gHlr YHcddBd ik rowsPrinter for printing |nfornat|on on a
web of record nenbers as recited in claim 37 includ-

. 35. A printer for printing information on
~ a web of record members as recited in claim 34 wherein

said control means is responsive to a bar row status

of said current and succeeding rows to increase said

number of pulses by a predetermined amount.

36. A printer for printing information on
a web of record members as recited in claim 34 wherein
said control means is responsive to a bar row status
of said current and preceding rows and to a space row
status of said at least one succeeding row to decrease
said number of pulses by a predetermined amount.

\Jf o 37. A printer for printing information on
a web of record members as recited in claim 34 wherein
said control means modifies said number of pulses in
said series in accordance with the status of said
current row, the row immediately preceding said current
row and the'row-immediately succeeding said current
row.

38. A printer for printing information on
a web of record members as recited in claim 37 includ-



- ' st orage neans for storing representations of a plurality
c““ﬂﬂ;mlu'mmﬂmmlactors for modifying said nunber of pulses in said, geries,
saidestatus of said current row, i mediately preceding row and |nnedL3fer ¢
succeeding row form ng an address to said second storage means. 39. A -
printer for printing information on a web of record nenbers as recited in
claim 38 wherein said second storage neans includes a plurality of tables
storing val ues representing various nunbers of pul ses, each table being
associated wth a different type of stock out of which said web of record
menbers may be forned. 40. A bar codébprinter substantially as herein
described with reference to the draw ngs. 41. A machi ne net hod of
printing with a thermal print head information in rows on a web of record
menbers, said information including a serial bar code having a bar or a
space fonnihgrsenmmdoétsaagbrmaansoﬁpristo@iagphﬁb&ﬁs&ﬁ&h&&ah@ igre t her mal

head h h t t, h
Phtor mat ore A tAFLEP ol NECdBonBat fon #88ebASP EOR mopdERiing SRl ount o
ener gy apquﬂPQﬁ)@£u2P¥$@§nﬁm %ﬁiﬂtsaéaestOSQLdnstathsrofowaﬁﬂat\ﬁules in
accor dance duﬁfbﬁ@ercswnbﬁﬁm@éi&@éliroiﬁe%&!hau%w Hhh“&ﬁﬂe\érﬁfa%ﬁ he bar

bei ng printed. nmachi ne hod Of er mal

print head§qﬁQﬁ?ﬂﬁq¥wF?Y|#?ﬁ%i%ﬁ %FmﬂﬂdEFsFeEGrﬁaﬁénﬁéﬂgndsald i nf or mati on
i ncl udi ng starage dxansode formed of bars and spaces in said rows and at

| east one human readabl e character formed in a plurality of

-

39. A printer for printing information on a
- web of record members as recited in claim 38 wherein
said second storage means includes a plurality of
tablgs storing values representing various numbers of
pulses, each table being associated with a different
type of stock out of which said web of record members
may be formed.

" 40. A bar code printer substantially as
herein described with reference to the drawings.

41. A machine method of printing with a

- thermal print head information in rows on a web of
record members, said information including a serial bar
code haying a bar or a space formed in each of said N
rows comprising applying energy'to the thermal print
head to drive the thermal print'head to print,
identifying each information row as a bar row 6r-a
space row, and controlling the:amount of energy applied
to said thermal print head to print a bar row that
vafies_in accordance with the number of bar rows
previously printed within the bar being printed.



Tows in whi ch—at—teast—a portion of said bar code is fornmed, conprising
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control I I ng the anount of energy appl led to said thermal print head for a
bar row and a space row, the anmount of -erpgrgy being applied to print a bar
row varying in accordance with the nunber of bar rows previously printed
within the bar being printed, and the anmount of energy being applied to a
space row being such as to mninise discontinuities in any portion of said
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el ements, eac avi an o
~ with the number of bar rows previously printed within the bar being

printed, and the amount of energy being applied to a space row being
such as to minimise discontinuities in any portion of said human
readable character formed in a space row. '

43. A machine method of printing with a
thermal print head information in rows on a web of
record members, said information including a serial bar
code formed of a plurality of bars and spaces in said
rows, comprising applying energy to the thermal print
head to drive said thermal print head to print, storing
for each current row to be printed the status of at

(O least one row immediately preceding said current row
and the status of at least one row immediately
succeeding said current row, controlling the amount of
energy applied to said thermal print head to print
information in a current row, said amount of energy
varying in accordance with the status of said current
row, said preceding row and said:.succeeding row to
minimise discontinuities in said printed information.



state an tate for printing in a row, the nethod conprising
\mmm ﬂg“rlnt el ements to be on for printing in a row, appl qung a
sses to each of said print elements identified to be on faf a
rdw fo cause each of said print elenents to print, deternining the nunber
of bar rows previously printed within the bar being printed, and
controlling the nunber of pulses applied in said series for a bar row, said
nunber of pul ses decreasing approxi pately exponentially with increasing
nunbers of bar rows previously printed within the bar being printed. 45.
A machi ne nethod of printing bar codes substantially as herein described
with reference to 4%e drhwvmagbine method of printing with a

thermal print head information in rows on a web of
reco:d members, said information including a serial bar
codé formed of a plurality of bars and spaces in said
Trows, thé thermal print head having a plurality of
print elements, each of said elements having an off
state and an on state for printing in a row, the method
comprising identifying the print elements to be on for
printing in a row, applying a series of pulses to each
of said print elements identified to be on for a row to
cause each of said print elements to print, determining
the number of bar rows pre#iqusly printed within the
bar being printed, and controlling the number of pulses
applied in said series for a bar row, saidlnumber of
pulSes decreasing approximately exponentially with
increasing-numbers of bar rows previously printed
within the bar being printed.

45. A machine method of printing bar codes
substantially as herein described with reference to the
drawings.




