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T 
HEADVIi/'I.'TOrn!E 1l~·U. (H .... IOII.P.d ;.'d Inw ­
fo.,. l.oop)· uon.olormt<! ,I>e IIP·41C ftOm 0 pro­
stammobl. calcul.,,,,, into. tru. computer 'y.'em 

wl1h "' ... memory.' .atie1y oJ prln'""_ ORd . vldoo di .. 
ploy. 11ow_ . ..... capabili1y stUlI.dlna w ........ form 
of IJfIphlco OUlp,,'_ n..IIP 1'10 .... Cnphlco PloI' .. wilb ad 
liN\. Intort.,. oDd ,be HP 821ftl\ l'Iot .... Mod,,10 (Fit:. 1) 
.... d .... opec! to "Iisfy thoU ".d. 

,.... """,pule,. die HP·41C I .. 'I •• powerful 011<1 
nblblo lnotruction .... but ;.Iimited In • .,. ond m......:.ry. 
Whlloltl. _tblo to oooneel ond C<lntrd, plo"'" .. oj,.. 
0II1y!he control fURC1lons bull! InlO the Inle.r..,., moou'e, 
lh. ,.,uitlnS , .. phi"" p,os"mo would COmum. mo.t 
d ,t.. ... ilobl. RAM ond .:<talll"n would be polnfully 
.I",,", n.. 8211-41\ PI"" .. .Module WIlt dat,ne<I '0 r_ 
11>0 .... from theoe limitations. By pro.ldi"'. hiSh.,.,..,1 
... of ••• phle """,mand. In •• ' ...... 1 ROM. lhe IIP_OIC". 
.,.._ RAM 10 onU .. ly ""lIlloblo for lhot _'0 op!>licotion 
_,"mo. FUIibet', 1111 oIlhe •• opblea Pllmlll ...... .. 
WTinen III m.chl ... Io~u.,e 10 .. Inlm l .. .,..,.,11"" Ii .... , 

",. 111'.4 I C wll b lbe a2 I 54" 1'101'- Modulo, I'" an 60" 
IIP·IL modulo,.nd 1M 7t7OA C.-vbl", Plofl .. mole up. .......... __ ... - ----~ .. , ...... .... _. __ .• _---,_. 

10w-co$I, yOl_",ful V.phles ooIutlon, n.. 1'10110' Moo­
ule .tto ... I!!I.4IC u .... lo produ.,. bar ond line eho,,, .. 
.. oil .. luneUon ond point plot. on POP\!< ond "o ... po •• n­
cia. II 0100 prnvW .. lbe capoblllly 10 prod""" bar cod. cI 
IIP·tIC P,,,' ....... and doc. on ellber ,110 1470" '" lbe HI' 
8l181" Thermal Prial ... ",. bar cod" can lhen boo_d 
bck 1"10 the IIP-4IC rio ,he HI' 1»1$3" 0pI1co1 WlInd.' 

C"",_ s.t 
",. 8Z154A PI", ... Modul. I. On 81::·...."d unil (word 

1.",lh I, 10 bUs) wMok .dd. 52 mlcro<:odll<l """,mond'io 
Ih, tW"le. fuoclion SOl •• lonS ... ll k 11 oopkloUcolod in'", 
..,lIve plOlII~ p"",om wriUen In RPN I ..... ". Poli.h 
ootollon), Mony 01,,,", commond ... m .. and (unell"", 0" 
baM<! on ,he V.pbic oommand ... , 01 ,he III' IIMS Com· 
J>II~ •• nd lhe 111'-35 h ....... 1 Com"", .. , nl, all .... , lOSetI 

fomlllo, .. Ilk lboo. prod""" 10 ...- lhe !>lOll.' mod· 
ulo', .......... nd. quickly. 
",. modulo', fullClion ..... dlvldod Inlo l!.eo cal.,._ 

• Plot1l ... prim Il i_ n-oon>mond .... up lhe plot1 ... 
IlOIlo lhe plotll~ ..... ,o.nycon,· ... I.nl u_ unl .. , pm­
.1.1.0 .. 1,,.Jo .. I<,., mo •• ,ho !'On (rum uno luc.otion to 
onolber, "1Ia~. 1"'''', tol .. . nd I",,'", 1100 pon, d., ... nd 

1'1\1, 1. r". HI' 82'8'~ __ 
_ _ HI' U'60A HP,ll --...,..........,....,,..., 
01 .... """ '10 /lMO ...... 'Of> 01 
If>< Hf>..,e Pr«/I ....... tot Col-
-,~~~ 
_ .. ."HPU7OAG<..,....,. -



label ..... and digitize poin ... 
• B.l'Code primitiv" , Thl. catogOl)' contol,.. commond. 

thot creot., h. bo-t .code bit pattern. lor u .. r pl'Ogrom .. nd 
d.t. (num.ric. HquentloJ. oJpho. ond olplto appendl. 0' 
well a . commond. to plOl bor cod •. 

• Inter.Cllve plO1l1ns progrom. Thi, program promplOlhe 
u ... r fOl" t he n""" ... ry d ..... nd Ihen "" .. t •• 0 romplOl. 
plot. It hoI 0 wid. rong. of option, ond I .... U~ • • tended 
by u .. ""onlJibutod subroutln.,. Ttu. progrom provid., 
dat. to Ihrtoe .ubrouti"". Iltot inili.li •• tho ploUing oreo. 
plot tho function or do' • . ond onnotot. the plot. Th .... 
thrtoe .ubrouhne ...... olIO ov.U, bl. 101" use in oth.< u_ 
program •. 

Plotting on 'he 7.70,01, 
Like other HP plottero. tn.. 1470""0 plot." i. dIvided into 

oddreuobl. unito. coiled ob&oIut. plotle r unit. ("'PU'I . On 
lho 7i 70'" lhore Ore 40 "PU. to . mililmOle r. To move th. 
pon to. now location on , he pl olen. 0 plot command i ... nt 
10 tM plouer followed by X ond Y coordinate. in AP Uo. 
Ho ..... v." Ia< 1M ,," moj ... ityd plotting use. , tM" deloult 
unl,. ore In.ppropri .... Thomor. il i, useful 10 be oblelo 
. uperimpose .nothot ocale on top oI lh. "PU •. 

Executing Ih. plott .. module '. PlNIT comm. nd mopo . 
defoul, ocale, coiled Ihe grophic unl .. (CU) "",10 , Onlo the 
._ <»&CIHed by lho plottar. lower lell ond upper 'Ight 
m .... nc.poJn .. (PI ODd P2, ,..,.pocliv.ly). 0" t"" 01M 1M 
GU ocalo provld •• 0 10 100 unit. In Ih. Y dil'flClion ond 0 '0 
138.9 unl .. in lho X di...:tion, u,lnS tho default .. tting. 01 
p, .nd P2, 

In .ddltlon to ICIlins tho entl .. plo'en , it \Jcon_enlenlto 
bo obl. '0 .poelfy 0 portion d th. plot.n 00 tM oClI.e 
ploUinS&lotO .nd tbon .uperimpo .. 0 nowlClle on ,hi ...... 
Thon, ofler a funclion Ito. boon plot'ed (Fig, 2) .• nnot.tion 
CIOn be doneoutoi d. of IhI, o.-e. 00 .. Dol !ooo",u,. tbod.,o, 
Th. plouer ",odulo'. !.OCATE "".menl ollow, tho uoet to 
.pecify ony des1~ ... bset 01 the pl011er limi", ond Iho 
SCALE command map •• ny desired user unit. (UU) to tho 
plotting OMO, 

•• 

•• 

•• 

-.,. 
• , 

5IN(X) /X 

.. "". .., 

• • • • • • • , , , , , 
FIsI- 2. f~ot.I~_by'" ffP-'IC.Ul8« 
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Fig. 3 ...... """Y.,... ot HP.41C .y-""'" RAAI. 

~o Buffer 
To perf ... m 'hose lu ""tion., ,h. plO1 ter modulo must hep 

01l1Cl1. foelor., .. well •• Pl , P2 , ond lho endpoinur oIthe 
...,. .»&Cified by!.OCATI! in m.mOl)'. Addition.1 'P''''' io 
needed Ia< ... ,"' Informotioo ond lempo.-."y ,,0<'8" 01 
bar-codo g"""''''ry potomet .... Tho modulo"ore,oll oIthi' 
Informotlon In on !JO buffer. 

00 bulf ... . .. CJOOt.d In 1M HP·41 C', memory obo"oo ny 
key ... ignm.n .. <Me Fig . l) . Yor ,h. plO1ler modulo .• 
26-"'gl,'.r !JO buff.r I. needed. Th. !JO buff., h .. 0 
head", r.81 ... r which lell. Ih. """roting .y ... m ond ODY 
module ..,onnlns memory th.t.n!JO buffer Ito. boon found. 
to which modu le tho buffor bolons'. ond how mony 'OIlI,. 
t ... lho",.", in th. buffer. Th. dr.wback 10 u,'nS the L'O 
buff .. O1ruClute i.tho, ito I""otion in 1M HP_41C'. memory 
i. nol fixod , It may be .hilted up 01" down dep.nding on the 
nUmM. d koy ... Isnmen .. and the pre .. n"" or ob&enco d 
other liO buff ... . Thu • . .."h commond mu", do . memory 
""ten 10 flDd lb. L'O buH", helore tho d. ta it hold. can be 
uood . The odv.ntages oI,ho ~'O buff ..... lhat do .. I. pro­
lected 110m i""dverlent modification, . nd ,hot ito use i. 
,O(.lly I,""'porenl to , he u"", 

ClNtlng BI. Code 
Th. I!P·4tC u ... a (wo-I.,.,l bar cod •. ' m ... nins il i. 

compoood oI two differeDt bo-t wid'ho. ".rrow bo-t. ",p,.,. 
..,nl 0 and wid . bo .. "'pr ... nll, Spaces bo1w .. n \wo servo 
only • • de limit . .. ood ca".y no Inform,lion, 

Two po,,-erlul u", .. lonsuog. progt.m .... provided in 
,be plo".' module', monu.1 10 r.cllllOle produclns bo-t 
codo, The fi .. , i • • collection 01 ,"b' outln., lhal label. 
ond plO1' on. row of Pl'Of!ram or dota barcode. The _ond, 
Pt.OTBC, I. Inte"c, ;" e and provi d •• 0 quick and .. ,y 
mOl nod lor the novice uoer '0 produce bot code of pl'Ogrom. 
and d .... An ... mplo d' .... outpUI oItnl, progrom oppeoro 
In Fig. ' . 

De'e loping a set 01 plO1lins Pi"m"e", thot would pro­
duco bor code 01 optimal goom .. ry pro,ed to be chollens. 
Ins. V",iotiQn. bo1ween pen • • od wilhin th. lifOl lmo d. 
pen ""Ull in 'IiShUy diff.",nt i nk flow rol .. and line 
widtha. Thi' dlllwmco 10 nO( '41nificant Ia< moot plOltlns 
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uses. but it i •• noo,h to .llghtly .l tertheseom01ry oI,he bar 
cod. produced . Thu •. po,.",ot.,. oe\ to produce .ullabl. 
bar code ",Ith. new PO" m.y I.te, produce uwood.bl. boo, 
cod.I.,he PO" be,I ... 'O ,..,,"r. PIOIling dl"".t. iw"o woold 
"" ... ~I,ed ,he PO" 10 he drOpped .. mIOY" 15114 limn 
I ..... 1.,.1. ""S' 01 bar code. Pen wear caused by ,_,ed 
nib 1m""" ... hullhe po",,' is minimized byoonnedlna.1I 
d lhe ".., In, row.t the top (fl,. 41.'" tbot lhe """ I. ofIIy 
Iowenod onoo '" the ..... 01. """ 01 bor code. Thl •• 100 
opeed. bor-codo prod_<l IOII ~ oI"nl"'tll'llllhe" .... del.y. 
,NOciat.,l wllh ,,'.,.,..nd '''''' .... , ... the """. 

Def",11 po"meI'" W<Ir1Ich_n to l"O<Iuce lho ...... """. 
"".ntly .....:1.1>10 bAr oodo I ... the wide<! ro .... 01 """ nib 
condlUono.nd Ink Row. A O.3-m ... """ I •• uumed IOf theN 
""rlmet .... nd tood ._Ito ..... oI>I.lne<! with t.o.h fiber 
.Ip .nd 11I"'""lIncy pon •. Rooognl:zl.,. tha. " .... m.y 
ch_ '0 .... dlff ... n' pOn. 4nd ''''' ,,,., pcn nib width 
chans .. wllh " .... commond I. provided ,,, . lte. the ho. 
cod. "..,m ...... BCSIZH . lIow. 0",," 10 ,po<lfy (In AI'tIol 
.ny .... 11 d tho bo .. cod. 1 .... m.W ... 

er...lIna bor cod. wltlt ,It. plotle' modul. i •• IW"""'I' 
proceoo. D . .. I. ool .. od Inlo lither lite X "",,, ..... Ih. 
AU'HA """01 oIlho ItP.4IC Ind lhen lho 'pproprl.,. 
bor-a>do function '0 UlC\llod. Thl • .,...ln ,ho bi' l>I"OIn d 
'hod ... l~ borcod •• nd pi"", II In .be At.PHA , .. I" ... A 
oecond com .... nd. Ie. m,," .ben bo ,_".ed '0 plollhe bor 
oodo on lhe 1470A. 

In~ PlottIng Prooram 
/o"f\\1't.OT1 •• n In.oractl ... pI".,i,.. _,m .bo. con plot 

funr:Uo ..... lny arbl."'Y" 01 poin .. wi.b miDimum 0 ..... 
hood. The _.m "",,"pH ,bo u,." lor II tbo TN_ oil 
"_ p ..... m lhat, ,' .... On X cootdi ... ,e. will computelbo 
y cootd!TNt., ZI Kllln, lof ....... tloo •• n<! 31 ei,her 11M 
number 01 pO!"to 10 1M pl".t"" ... lhe IrICf"Omenl bet ..... n 
point. to bo p1otlod. Allhat polnllhe UH'can ... min •• nd 
edit ony or III r:J ,Ite dot. ha .... The u..,r COn 'p«ol/y lit. 
plo«monl r:J lhe X .n<! Y .. e •. lhe number of mojor ond 
minor tlCO locr .. I •• Ind 11M number of l.bel. pot 1~lo. 1)01. 
buR ... can boo ","""led. odltod. ond pl".,ed. Othe. bulll·ln 
f ... ,,,,,,, ollow the UN' 10 .1, •• ,hlli_lype.1><! pen "oed for 
pI".,," •. ond to do lCII"er plots. 11 i •• 100 ...,...ible .oebona. 
one or m .... ""'._ tl tho pi". .nd .hen 10 ~o lbo 
compl .. e pi". .. i.lt ... koystroklo . 

... c"'-"""' ...... .. 
Tbad<Ieu. K .......... p.I ..... llr ""1'0 ... ;1>10 for lbo boor-

I'\t.4.. a.<_ ............ .." __ Iw ... __ 

_ ...... IU' ..... """"" __ ......... _ ....... _'" "",..,pIoDOIbW __ _ .-
cod. plOlllnl comm.nd •. D.v. Conklin providod IdOl. Ind 
.<tldoncl 'OrO\l,hou"he vro;..cl. 
R. f .... nc .. 
• $. 110,1*'. Co lAnd ...... oncI M. Quk:k. ··Inlmo<o Sf ...... Wool. 
IROIN_'" '" Small Compu .... :· EI"""""tc Doorln. o-nbor 
14. '''', pp. , ..... 
I , .. tuo....-no. 1_Ion_p.d •• nI 1_ ~H"'L.- 8y1e. 
Ap<U 11111. pp. 16-1Il. 
I. J-I. 1J4Iob!,... 1l.L. \..<obi ... ...:! E.G. w ..... , •.. ··_hoW _ 
_ MoI..oI Kooodl .. lilt Codoo Eoof 10M! Inb ........ :· How .... • 
Pte ...... four .... \ ..... 32 ..... '. ""'...,. ' .. ' 
t . D." r-klln.nd T.L. _IQ ........ i .. IIItCodOlIot ... 
lip-O'G I'"qf....-oGoicuIotor.- _,.ocIwd """"",,I. Vol. 
U ....... "' .... .,. ..... 



 
 
 
 
 
 
 
 
 

Scan Copyright © 
The Museum of HP Calculators 

www.hpmuseum.org 
 

Original content used with permission. 
 

Thank you for supporting the Museum of HP 
Calculators by purchasing this Scan! 

 
Please to not make copies of this scan or 
make it available on file sharing services.


