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• rf 11 s fi1"i1~~1 I d!l, s2 r1 ,J:r;~ d l;:; t, i:, f ,::s :::: . th1s 1s :1i:..~v s th '2 c,t-,:,t, lc-m w1 ;:, h 

~ s c, :· i~E· !.• t· ,:: •~r- ::.::m ~~- - c: f~::..t- l•.; sh..:,r·t [,(,:, qr- Cl iume bo,:~,c•d bv l,:,t.s df:•j l r:,ts of 

k d~t~ t0 ~v~~ 1~. SORR r . Fi ~s t 2 r1 t~r ffi0r1it0~- anc t voe in r etu~~ t hen alter 

~ ni emorv locat i o~ 107F3 t o ti80 . ~e ~t tv~e ir, Fl000 DFFF 0J tt1is wi ll dl ~er 

" ;; 11 tr,e rr,E!'Jr(l t· v we dt-e 9,:,1111~ tr:, use! fl (,w 1 c, dd l d st r.:i:•.r1 ths r:ir-,:,q(.:: Q':r.i€ 

I!'. l 1s t111 1~s . df1 1J add t.r•,::.s n: i:,n t hs. Wr1 e r1 i:... is i:!11 in sd,JE it ' i r, t!.11 0 c,ar· ts thee 

~ f 1,·s t f r•) fi, t ~00~ t o ~6~FF dnd t ~e seco t:d from 1?000 to iDFFF . For f~~ th~ t· 

• ird,:,~ii•t1r.1,:,r, ,:,r, s c,i-l t.E ,:,c,e t"'c1t1,:,tc se e the 1ssuE·S wi t rr [-{uJO f·ING B~G list1n:J~ . 

~ Tt,1s is the &,:t,l a r1~t10r:s of thi s m0r1 t hs lis~ir1gs. 

~;;i-~~--~ Sc1 ve s b r1~e ~01~ters ~out1ne (se~ BLOOF'I1,G BUG f0r det2ils> . This 

1s dor1e t,-t- e 2cn so r·1 te 6t the eno of i ts ~OVE! t431 1 t(, 1q324 ooes 

noth i ng ind is .lust~ Cirrv olier fro~ BLOOPING BUG . 
4J2 B- 4336 Set 01 ~el c ur ser c olour dnd lun,ir1dnce t·outi ne . sw1 tch out ram 

~bol,e i8C60 9os ub biS l C r0Llti11e ind s witch ram bctck 1r: . 
'- 23?- 43 41 M,:,,, e sc,nte uc, c,r,e c,1,:;;J ,,,,,:·,t ' ): " re ,ais t e,· hc,] ,js r,u,,,.,, ,- ,:, f t rnes 

~· lc(c! ri is re:: e<:JtciJ t"1ence trw· rieed t ,:, sc1 "e 1t t,:, the ste1,:;.~. 

4J 4~- 43~ 3 Tra nsfer FLAME s~rite da t a to work ing area r0ut1ne. 1~346 cont• i ns 

' t t'1i2 t •d91:' r,umbe,- wr,e:·re !)!'"l'?lna~ sc·t-ite d.'.:ltd 1s t c, be f" :.::Ui:d -;SJJ 0 , ~ 

t rie Fl.fi r\ £ scc ::.~e ~.:,~-kir1 a e1rE• 11 <Hid 1i7Ei.1t~ i;. t ~je r-e1 ,:,2 d <d·ec:1. i:/~ :. s 

the le~tt1 of t ~1 e sor 1te stt·ino. 
4354 G0 sub : lear scr&~n. 
43~,/ G..:,sub •: l e- ci, - ur,d e•r s c,r- i te ·:t.:it.::: E,t"!::·c: . 

➔ :J~,,; - 4J01 S~l 1 i._:1lu1::-2 . 

43~ -!-· 4370 G~t f1 ;1 ~l sc~een nu~t·er ( t het~ ~r~ nine) . ~1 e1r~ we ~t·e ceci ci ing t he 

~ the ar0u~ (there ~re t hte2 ) . ~n~ se t rx! dCCGrdino l v. 

437 1--437; ~,jd sct-eE~ ~Jdr€ s s 0ffsets ~nd tra~s fer i t tcr ' X' reo:s t er _ 

437C- il 32E Lc,~d C•~~e riun:~er of screer1 d~ti (this is fo r 0,1~ of t~,e nine fi~al 

l c1 r.c1r11.J si tes ) . dr,d store- it irr the (!t·i r1t b.:1s e lir;e ~--:,utirie . L,:,~ ,:! 

~ t~~t Go i ~t of b&se li ne !this 1s l he ~1ert 1~a l std r t G0l~t . t he 

r1._:1t- l:: or1tc1 l st.c1 r t c,01nt 1s 1:d..J;1vs at i~ie lett ho•i rd edq-= i:, f" the 

Ecreer, 2nd i s a lw.:1vs se ~ to 1500 ) . sto~e rx : rea1stet· : rr 567D2 

( s·:t· 2er: c,a ,J e r,w11bt<t· ) . lc,stlv q,:,su t, c1r 1r1t i:<i:1 5- E" lir,e . 

4J8r·-- •i 3N7 L ,:.J'.ld st,t· 2.te- ar:vle r,t:ri,i:.-e- r·. nr1:.-: ir, h1uh r,vbb~E -:_.f u i9 -::; esi.. ~C•Fl t i! 

rj o ::,c1 oG dres;:. (thi s St.ir1 te cid '(,C. lS st.:,reu f r(, i!! ir ;;.ee- :c•. ; trr r- i?Z:ii: ~: 

c,20& c0~t~i r1s t~.2 s~nie s~rile at d d1f fere r1t 3~cl e, . ~ri o sc1ue ~t 
,:,r, t; ,e s t -1 ,..: t: . r,,:,w trrJ r, sfe-r- s c• t· .t t -o? c,-:,ir1tet ·':: fn.~:;; re ic, od C•inJ2 s $4800 

t0 tq 9fF to wor•~in9 Daoes S~600 t o 14 7rF . ln EiC~ ,:~s e ' X' reQ. 

t" rcd l.1s t ! re s ·t.:.:irt !:1·:, 1r:t i:IT c•:! , y, n:1·~1ster tr:e r,u mt, erJ ,:,f bv•Je-s t,:, r:,e 

tr-ansi"e t e,J . sz.,:,~-1:' st•t- 1t~ ,Jd t-" cta,j:-·ess '.: r, "L'46l•lJ .:1r,c1 •Jc,sut, mei,.ie l r11 ~­

sor i t-es sec c• r;,:J tJr ,:,vo o f c,(, ir,ter· s ( c,c:i.JE r: v :1, t,er s ct 11d mc,,,e ·1 im i "t.s J. 

~3A8- 43~D f~11s 1·0ut1 ne ae ts t t 1e FLAME sorite ~0 1~t e~ s dnd lo~ds 119F (th i s 

Olce 1~ ~ lWd~'S e~otv). 1n $434 6 t,v us1ng the routJne 2t J43~: WE 

t,;e r.:2 r. •: l e, ct r t ,.:,t h t-3300 t i) ·t83F~ 2nd !i?E.00 to ~9EFF. ne ::t \IH~ q,:, sut, 

•i1•:•11E- r ,: .. :;~e- t FLt'd E sc,t-ite l,:, ,: i:,t-r-ec t Dc•-;1t i ,:- n ('$4C-FFL 

.; 3c i - 43t.8 Ei e·.: du ::e- we c:1I-e usir,9 HI - F:E S the r e c1t-e ]'.:!O r:ii>:e is dcc:-~•ss the 

~ ; creer1 so two bvt 2s ~: ~ve ~a be used to ~Gld ttre oositi :.r, of t ~1 e 

:O[•Fl te . il>D holds :.f,t' h i·J~: b~:t,t.;, dnd iDE the l ow t• v t e cd' thc-

cerrtxe ,:,f t he sc,r-ite . ~E2 f",,:,lds t he •,1c1 iue ,:i f i..t,e ~-u·thest :::1•)sit 1,:·r1 

to the right t hat ttie sorite C8~ 00 (t~1is wi ll be 1 r1 i ne ranae 

1 ; 00 to ti38 tt)~ s Ec0r,a will ha l1 e to be alterea to t ~~ 2 1nt,:, 

~ccount. the size of t h~ sDr1te s ~ c1s t o ~re~,enl wr ao ~round t h~t 

1s t. •:• s dv S[•lit t i rir~ t.he sc,r1 t>;:" s ,:, thdt r1c1lf 1<:. i:,;1 -t.t -e .-· 1q11t (,f' t r1e 

sc r-een c1nd the ,·est is 0r1 the le f t . so. fir st check tDD 1f it.is 

zer (• th&n the sor1 ~e 1s ~ot nei r the ~i qnt n2n•1 e,J,Je oi tne s c r·eer1 

! f 1 t 1s ~~e th~r1 we must ct~o~re SD[ w1 t t1 ~E2 ~nd 1f i t 1s th~ 

s c1nie th ':'n fur· th·?i" mc,1.J2 f11•2nt t,.:-i tl 1e t-1 1~;1t 1::: ncd .. r.,c,ssi ::: le so set. 

t. l 1e ,:c1n· : fl.:1 9 d" :'1ci ~-e i:.u t-r: (d r·r?tun r w1t.r": the c.:i r r v fl. 2:0 c le<H­

'l1f •;;.r, s iJp:,uo?!'fi t'r,t l, ,:, t.he r19ht 1s c11:, s ; :ble ) . 



43EJ -~~f8 S~:~e as i 4JCJ : 0 $~2U8 tu~ cnE,:ks for ili(1ti ement t ( , tr:2 l~rt . iE o 

l C6nta ins th~ leftnrost c,01nt on tne screen t~rc1t L~e centre c·f the 

* s~rilE c~n be orintea. 
• The De>:t fiue rout1r1es deal with sorit e l10~e n1ent ~nd (rt·1nt1ng ~rrd were 

l': fullv e ):o ld1r1ed 1n the BL OOPH4G BUG l1st1r,9s. 
4400-444C Move r1 qht r cu~1n2. 
4450-4~98 M, ,~1e lef t r0ut1n2. 
44A0-44D4 Ho1.1e uei r c,ut1ne. $E7 r, ,:, l,:Js tr,e li11r1t uc,. $DF holds the ce ntr·e of 

tr:e sDr 1 te . 
~4 DB- ~4DB Move down routine. $£3 holes the l1~1t down. 

450~1-.;SFF E.t· i::se i:,ld c1r11j r:,t·1r1t. r:e-w sr:it·i t t t·c,ut1r1e. this r.:ivt1Tit:." wc1 :::.t s ur,t.11 

~ the raster beam.is . iust below the sor1te then era ses t~e old 

• sor1te by orir,tir1q wh~t wc1s there before the old sor1te w~s l~st 
• Dt·1nted ($4530 t0 $4532) . next ~t 14534 1t t~ke ~ screer1 bvte . 

a stc,~·&s 1t in this sGr1tes u~det· s ~r1te di't.i ire2~ ~nds it with~ 

~ corresGond1g oyte cf tnis so~ites dit~ work ing Dage if th~ result 

* is zero tne~ tt1e sorite his not ~0~1ed ,:, ver inything on the screEn~ 

* else store the result 111 lE4 (c ollision fliQ l= next ~1 >: the screer1 

* bvte ~na the- sor1te bvte ~na Drint it on the scr·een ! this is 

* reoe~ted for all tne sor ites by tes i n tur·n. 
4560-4594 E~iluite colli sion $D8 c0nti1ns the result. 
45A6-45B6 Uoa~te oc11nters. 
45C0-45E0 Ho11e $D0 ~no tDi down to 001nt t,1 tne ne )!t r ow of byt~ s . 
45E1 - 45F5 Ut•\fat12s uar·i,:,us c .. :,1r,ter·s. 
4806-"t8fiF Grouc,s of si>:tE-e1, !:.t•r1te :::11:i 1ri ters (~ee BLDDP H~G BliG>. 

4900-4757 Grou~s of eight sor1te nointers (see BLOOPING BUG ) . 
49E0-49EU Twelt,1e r:,f fset s f,:,r FLAME sc,r-1te! ~his is the numt;et· ,:.f cd ::el 

* c,oi!: "t s cn.1.1cl '../ ft·or11 the centn:· of tr·1e (smcllest) r.:rcket thctt th2 
If ,:entn? .:,f ihe Fi...ANE s c,t·1te hos tee be <HRIZONTAL ) ~ 

49Fe- 49~D SaIDe iS ibove but VERTI CALY. 
9C00-9DA6 L~st two smil les t rocK&t ~nd fl~n1e so t· 1te def i r,1t1on s . 
A000-~0Ag T~,e ~e xt four grouos of aata are the l arge crash oefir1ition~. 

Alllli-M,, 0 
A200-1'2A0 
A30(l-AJ/,3 

A40~-A430 l.c1rqe Jet,1~1s sc·r1to Oiti . 

A500-A510 The De>:l tt,ree ~re the sn1all debris sor1te dit& arec1s. 
A6G~-,;610 
A7f!a-~710 
8000-~CC~ Frolli nere to ~BD C0 ire t~,e middle size rocket ~r,d fl~~e sDr1te 

data at· e~ s 1)~e o~ge oer gro~o! tw~lue 1n ~11 . T~1e rocke t sori ta 

data 1s fr0ru l l 00 t0 t~6i. the f1r-; t fl~~e 1s fron1 *i60 to it 91 

* ~r,a the sec0~d fl ~n.~ dat d 1s fr0n1 t5 ~0 lo ltCl for ~~en oc1 9e • 
.JE !..;el l t.hcts it f.:,r· t.r-.1s !i,c,rit i : . r,ow to sc.:11e 1i a-it~ fir-st che,:i'. },: .. :,:1 t 1,:,r, 

* t07FS i nd erssure it i s s~ill se~ ~o tl30. 
* ne,:t tvoe in S'oYog ~ame l ~. 8:4000 .6FF~ ~nd ~ress re~urn . 

* now t y~e 1n 3 'c1r a9 nam~ 2'.8.9000.DFFF ~nd oress return: chcing~ 8 to 1 in 

* If v0u t:a,,e ~nv ~rob i e~s. su99est1o ns~ or oueries writ i ~, tot~~ fu~9~zi~e 
~ iTrd 1 will be nioc,v to ~nswer ~heffi . 
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➔ 300 ASE~ LDA 1E5 437B AA TAX 
4302 0A ASL 437C BD B0 67 LDA S67B0.X 
4303 0A ASL 437F BD 19 4D STA HD19 
4304 0A ASL 4382 8D 25 4D STA $4D25 

t 4305 0A ASL 4385 BD C0 67 LDA S67C0.X 

'=' 4306 AB TAY 4388 BE D2 67 STX,S67D2 
4307 18 CLC 4388 20 05 4D JSR $4D05 

,::· 4308 69 0E ADC U0E 43BE 60 RTS 

'.J 430A 85 £4 STA tE4 438F AD E7 53 LDA S53E7 
430C A2 00 LDX U00 4392 09 D0 ORA UD0 

430[ BS D4 LDA SD4 .X 4394 48 PHA 
.(r 4310 99 00 46 STA $4600.Y 4395 A2 AF LDX UAF 
f 4313 EB INX 4397 A0 lF LOY UlF 

4314 CB INY 4399 20 00 4A JSR S4A00 
4315 C4 E4 CF'Y SE4 43?C A0 0F LDY U0F 

1,J 4317 D0 F5 BNE $430E 439E A2 57 LDX U57 

1'=' 4319 B9 00 46 LDA $4600.Y 43A0 68 PLA 

) 1_1, 431C 99 00 46 STA S4600,Y 43A1 8D 0D 46 STA S460D 
431F B9 01 46 LDA $4601.Y 43A4 20 0B 4A JSR S4A0B 

't>:'.' 4322 99 01 46 STA $4601,Y 43A7 60 RTS 
·· i2 4325 60 RTS 43A8 A9 01 LDA U01 

·1,:1 4326 EA NOP 43AA 85 E5 STA SE5 
4327 EA NOP 43AC 20 F0 41 JSR H1F0 

4328 EA NOP 43AF A9 9F LDA U9F 

:k 4329 EA NOP, 43B1 BD 46 43 STA $4346 

:1T: 432A EA NOP 4384 A0 00 LDY 000 

4328 8D 3E FF STA SFF3E 4386 20 42 43 JSR $4342 
··1:;· 432£ 58 CLI 4389 20 FF 40 JSR S40FF 
""j '_=! 432F 20 88 C5 JSR SC588 43I<C 60 RTS 

-'·':.J 
4332 78 SEI 43BD EA NOP 
4333 8D 3F FF STA $FF3F 43BE EA NOP 

::•,:: 4336 60 RTS 43BF EA NOP 

.r.t 4337 BA TXA 43C0 A5 DD LDA SDD 

;:.1~· 4338 48 PHA 43C2 F0 06 BED S43CA 

4339 20 50 44 JSR $4450 43C4 A5 DE LDA SD£ 
c,f 433C 68 PLA 43C6 cs £2 CHP SE2 

'='J 433D AA TAX 43C8 F0 0D BEO S43D7 

5 . ., 433E EB INX 43CA A5 DE LDA SDE 

433F D0 F6 BNE S4337 43CC 18 CLC 
·='· 4341 60 RTS 43CD 69 01 ADC U01 

(:•f 434 2 A2 00 LDX U00 43CF 90 02 BCC S43D3 

i:.i::i 4344 89 01 9F LDA S9F01. Y 43D1 E6 DD INC SDD 
434 7 9D 00 83 STA $8300 , X 43D3 85 DE STA $DE 

1) .1:J 434A 9D 01 9E STA S9E01. X 43D5 18 CLC 

l ~- 434D ca INY 43D6 60 RTS 

ci::· 434E EB INX 43D7 38 SEC 
434F E4 D9 CPX SD9 43D8 60 RTS 

1:h 4351 D0 Fl BNE $4344 43D9 EA NOP 

int::· 4353 60 RTS 43DA EA NOP 

4354 20 67 C5 JSR SC567 43DB EA NOP 

4357 20 A0 4D JSR S4DA0 43DC EA NOP 

435A AD 11 FF LDA SFFII 43DD EA NOP 

ti::- 435D 29 F0 AND UF0 43DE EA NOP 
435F 09 06 ORA U06 43DF EA NOP 

·,0 1_._, 
4361 SD 11 FF STA SFFll 43E0 AS DD LDA SDD 

~he 4364 A2 02 LDX U02 43E2 D0 06 BNE S43EA 

·;1:.1·1 4366 AD 87 4E LDA S4EB7 43E4 AS DE LOA $DE 

4369 C9 01 CMP UOl 43E6 C5 £6 CHP SE6 
,;,.1.J 

436B F0 03 BED S4370 43E8 F0 0D BEO $43F7 
i l I 436D 30 02 BMI $4371 43EA A5 DE LDA SD£ 

:1.r ,?. 436F CA DEX 43EC 38 SEC 

4370 CA DEX 43ED £9 01 SBC U01 

437 ! 18 CLC 43EF B0 02 BCS S43F3 

4372 7D FB 69 ADC $69F8. X 43Fl C6 DD DEC $DC• 

4375 6D Dl 67 ADC $6 7D 1 43F3 85 DE STA HE 

4378 8D Di! 67 STA $67D0 43F5 18 CLC 



43F6 60 RTS 445C 88 DEY 

43F7 38 SEC 445D 30 11) BM! S447C 

43F8 60 RTS 445F 84 D7 STY SD7 

43F9 EA NOP 4461 A0 00 LDY ts00 

43FA EA NOP 4463 18 CLC 

43FB EA NOP 4464 08 PHP 

43FC EA NOP 4465 A6 D9 LDX SD9 

43FD EA NOP 4467 28 PLP 

43FE EA NOP 4468 BD FF 82 LDA S82FF ,X 

43FF EA NOP 446B 2A ROL 

4400 20 C0 43 JSR $43C0 446C 08 PHP 

4403 B0 2A BCS S442F 446D 9D FF 82 STA S82FF ,X 

4405 EA NOP 4470 CA DEX 

4406 EA NOP 4471 D0 F4 BNE $4467 

4407 EA NOP 4473 28 PLP 

4408 EA NOP 4474 88 DEY 

4409 EA NOP 4475 10 EC BPL $4463 

440A A4 D7 LDY SD? 4477 A9 80 LDA U80 

440C CB INY 4479 85 E0 STA SE0 

440D C0 08 CPY 008 447B 60 RTS 

440F F0 1F BEO $4430 447C A9 07 LDA H07 

4411 84 D7 STY SD7 447E 85 D7 STA S07 

4413 A0 0il LDY U00 4480 A5 02 LOA SD2 

4415 18 CLC 4482 38 SEC 

4416 08 PHP 4483 E9 08 SBC U08 

4417 A2 01 LDX U01 4485 B0 "2 BCS S4489 

4419 28 PLP 4487 C6 03 DEC S03 

441A BD FF 82 LDA S82FF.X 4489 85 02 STA SD2 

441D 6A ROR 448B A0 00 LDY ti00 

441E 08 PHP 448D 89 00 9E LDA S9E00.Y 

441F 9D FF 82 STA S82FF .X 4490 99 00 83 STA $8300,Y 

4422 EB !NX 4493 CB !NY 

4423 E4 D9 CPX SD9 4494 C4 D9 CPY $09 

4425 00 F2 BNE $4419 4496 D0 F5 BNE $448D 

4427 28 PLF' 4498 60 RTS 

4428 88 DEY 4499 EA NOP 

4429 10 EA BPL $4415 449A EA ~OP 

442B A9 40 LDA U40 449B EA NOP 

442D 85 E0 STA $E0 449C EA NOP 

442F 60 RTS 449D EA NOP 

4430 18 G!.C 449E EA NOP 

4431 A5 D2 LDA SD2 449F EA NOP 

4433 69 08 ADC U08 44A0 A5 DF LDA SDF 

4435 90 02 BCC S4439 44A2 EA NOP 

4437 E6 D3 INC $D3 44A3 C5 E7 CMP SE? 

4439 85 02 STA SD2 44A5 Fl! 2D BED H4D4 

443B A9 00 LDA U00 44A7 C6 DF DEC SDF 

443D 85 D7 STA $D7 44A? EA NOP 

443F A0 00 LDY 000 44AA 20 El 45 JSR S45El 

4441 B9 01 9E LDA S9E01.Y 44AD A5 00 LDA SD0 

4444 99 00 83 STA $8300.Y 44AF 38 SEC 

4447 ca INY 44B0 E9 01 SBC U01 

4448 C4 D9 CPY SD9 4482 48 PHA 

444A D0 F5 BNE $4441 44B3 29 0F AND U0F 

444C 60 RTS 44Et5 C9 0F CMP U0F 

444D EA NOP 4487 F0 0A BED S44C3 

444E EA NOP 44B9 C9 07 CMP U07 

444F EA NOP 44BB F0 06 BEO S44C3 

4450 20 E0 43 JSR S43E0 448D 68 PLA 

4453 B0 26 BCS S447B 44BE 85 D0 STA $D0 

4455 EA NOP 44C0 38 SEC 

4456 EA NOP 44Cl B0 0E BCS S44D1 

4457 EA NOP 44C3 68 PLA 

445B EA NOP 44C4 A5 D0 LDA SD0 

4459 EA NOP b 44C6 38 SEC 

445A A4 D7 LDY $D 7 44C7 E9 39 SBC H39 



44C9 85 D0 STA $D0 452E AB TAY 
44CB A5 D1 LDA SD! 452F 88 DEY 
44CD E9 01 SBC U01 4530 10 El BPL S4513 
44CF 85 D1 STA SDl 4532 A9 00 LDA U00 
44D1 20 EC 45 JSR S45EC 4534 85 DB STA $D8 
44D4 60 RTS 4536 85 E4 STA SE4 
44D5 EA NOP 4538 20 El 45 JSR S45El 
44D6 EA NOP 4538 A2 00 LDX u0e 
44D7 EA NOP 453D A4 DA LDY $DA 
44D8 A5 DF LDA SDF 453F 98 TYA 
44DA EA NOP 4540 48 PHA 
44D8 C5 E3 CMP $E3 4541 A0 00 LDY U00 
440D F0 F5 BEO .$44D4 4543 Bl D0 LDA (SD0}.Y 
44DF E6 DF INC SDF 4545 48 PHA 
44El EA NOP 4546 9D 00 82 STA S8200.X 
44E2 20 El 45 JSR S45El 4549 3D 00 83 AND $8300,X 
44E5 20 C0 45 JSR $45C0 454C F0 02 BEO S4550 
44EB 20 EC 45 JSR S45EC 454E 85 E4 STA SE4 
44EB 60 RTS 4550 68 PLA 
44EC EA NOP 4551 1D 00 83 ORA S8300.X 
44ED EA NOP 4554 91 D0 STA (SD0). Y 
44EE EA NOP 4556 EB INX 
44EF El't NOP 4557 98 TYA 
44F0 EA NOP 4558 18 CLC 

~ 44Fl EA NOP 4559 69 08 ADC U08 
44F2 EA NOP 455B AB TAY 
44F3 EA NOP 455C C4 DB CPY SDB 

·1 
44F4 EA NOP 455E D0 E3 BNE $4543 
44F5 EA NOP 4560 A4 E4 LDY SE4 
44F6 EA NOP 4562 F0 2A DEO S458E 

t 44F 7 EA NOP 4564 68 PLA 
44F8 EA NOF' 4565 48 PHA 

" 44F9 EA NOP 4566 F0 lC BEO $458-4 
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: ...... ? ,. ... " 

>B458 00 00 00 00 00 00 00 00 •••••.••. 

>B460 00 00 00 00 00 00 00 00 ••••.•••• 

>B468 00 00 00 00 00 02 00 00 ••••••••• 

>B470 00 40 00 AB 88 00 84 48 :.@.( ••• H 

)B478 00 48 84 00 AB 88 00 00 :.H • • ( ••• 
>B480 40 00 02 00 00 00 00 00 :@ ••••••• 

>B488 08 00 00 00 00 00 00 00 •.••.••.. 

) B490 00 00 00 00 00 00 00 00 •••.••••• 

>&498 00 00 00 00 00 00 00 00 ......•.. 

>B4A0 01 10 00 1A 22 00 12 11 : . • •. " • •• 

>B4A8 00 31 22 00 0A 22 00 01 :.!" .. " .. 



>B4B0 10 00 00 00 00 00 00 00 
) 8488 00 00 00 00 00 00 00 00 
) B4C0 00 00 00 00 00 00 00 00 

) B500 00 00 00 C0 00 00 01 E0 
>·B508 00 00 01 E0 00 00 03 C0 
>B510 00 00 07 CB 00 00 0F FB 
>B518 00 00 7C CC 00 01 FB lC 
>8520 00 07 F0 08 00 0F E0 08 
) 8528 00 lF E0 0F 00 3F C0 03 
>8530 00 7F 80 03 00 7F 00 FE 
>B538 00 FE 01 80 00 FC 03 00 
>8540 00 FB 0E 00 00 F0 38 00 
) 8548 00 El! 60 00 00 71 C0 00 
>B550 00 lF 00 00 00 00 00 00 
>B558 00 00 00 00 00 00 00 00 

: ••• @ ••• ' 

•••••••• @ 

: ••• H ••• x 
: •. :L •• >: . 
: ... o ••• ' 

: . x ... DB. 

: • '' • .. o@ .. 

) 8560 00 00 00 00 00 00 00 00 ••••••••• 
) B568 00 00 00 00 00 04 90 00 : •••••••• 
>8570 00 BC 00 00 40 00 2C 84 : • ••• @ ••• 

>B578 00 00 60 00 44 00 00 2A ••• •.D •• • 
) 8580 80 00 20 00 00 00 00 00 •••••••• 
) 8588 00 00 00 00 00 00 00 00 .•••••••• 
>B590 00 00 00 00 00 00 00 00 ••••••••• 
>&598 00 00 00 25 00 00 42 00 : ••• X •• B. 
>B5A0 01 11 00 0A 20 00 12 90 •••••••• 
>B5A8 00 08 08 00 08 40 00 04 : ••••• @ •• 
>B5B0 00 00 00 00 00 00 00 00 •••.••••• 
) 8588 00 00 00 00 00 00 00 00 : .•.••••• 
>B5C0 00 00 00 00 00 00 00 00 • ••.•.••• 

>B600 00 00 04 00 00 00 0C 00 
►8608 00 00 tE 00 00 00 3E 00 
) 8610 00 00 7C 00 00 00 7C 80 
>8618 00 00 7F C0 00 00 FF 20 
) 8620 00 03 FE 40 00 07 F0 40 
>8628 00 0F F0 2C 00 lF C0 16 
>B630 00 3F 00 0F 00 3F 00 0C 
) 8638· 00 7E 00 18 00 FE 03 F0 
>8640 00 F8 06 00 00 F0 04 00 
) 8648 00 F0 0C 00 00 E0 18 00 
) 8650 00 C0 30 00 00 C0 60 00 
) 8658 00 61 C0 00 00 3F 00 00 
>8660 00 00 00 00 00 00 00 00 
>B668 00 00 00 20 00 00 18 00 

: •• I?.. 
: •• ·@ •• [)@ 

: •• [, ••• @. 

:. ? ••• ? •• 
. . -... -.[) 

: . >: ... • o •• 
:.er ••• • •• 
: .@0 •• @•. 

: •• @ •• ? •• 

}8670 01 00 00 09 48 00 00 00 : •••• H ••• 
) 8678 00 00 90 00 0A 40 00 12 : •••.• tL. 
>B680 00 00 21 20 00 lC 00 00 ••• 
) 8688 08 00 00 00 00 00 00 00 ••••••••• 
>B690 00 00 00 00 00 06 00 00 ••••••••• 
) 8698 22 00 00 00 00 00 30 00 :" ••••• 0. 
>B6A0 01 10 00 01 0A 00 04 A0 •••••••• 
>B6A8 00 04 10 00 02 20 00 01 •••..••• 
>B6B0 80 00 00 00 00 00 00 00 ••••••••• 
) B6B8 00 00 00 00 00 00 00 00 ••••••... 
. >B6C0 00 00 00 00 00 00 00 00 ••••••..• 

) 8700 00 07 3C E0 00 07 3C E0 : •• ( ' •• <• 
) 870B 00 07 F7 A0 00 07 El 20 : •. ~ .• a 

>8710 00 07 El E0 00 07 C0 E0 : .. •• •• @' 
>B718 00 03 C0 C0 00 01 C0 80 : •• @@ •• @. 

>8720 00 01 80 B0 00 03 80 C0 : ••••••. @ 

) B728 00 03 80 40 00 03 80 40 : ••. @ •• • @ 

) 8730 00 03 80 40 00 03 00 40 : ••• @ ••• @ 

) 8738 00 03 00 40 00 03 00 40 : •.. @ ••• @ 

>8740 00 03 00 C0 00 01 00 80 : ... @ •••• 

) 8748 00 01 00 80 00 01 01 80 ········· 

>B750 00 01 B3 00 00 00 C2 00 
>8758 00 00 66 00 00 00 3C 00 
)8760 00 00 00 00 00 00 00 00 
) 8768 80 00 03 40 00 00 00 00 
>8770 00 00 00 05 20 00 02 C0 
>8778 00 00 00 00 08 10 00 01 
>8780 00 00 02 C0 00 00 00 00 
>B788 02 40 00 00 80 00 00 00 
>8790 00 00 00 00 02 C0 00 00 

: •••••• &. 
: •• f ••• <. 
: ....... . 
: ••• tl. ••• 
: •••••• @ 

: • •• @ •••• 

: .@ •••••• 

: ••••• @ •• 

)B798 00 00 00 00 00 05 20 00 ••••••• 
) B7A0 02 C0 00 00 00 00 00 00 :.@ ••••.• 

>87AB 00 04 A0 00 03 40 00 00 •.••• @ •• 
>8780 00 00 02 40 00 03 B0 00 : ••• @ .•.• 
>B788 00 80 00 00 00 00 00 00 : ..•••••• 
>8 7C0 00 00 00 00 00 00 00 00 : •••• • ••• 

>BB00 00 00 00 00 00 00 1B 00 •••••.••• 
>B808 00 00 JC 00 00 00 3E 00 : •• <. •• >. 
>8810 00 00 lF 00 00 01 3F 00 : •.•••• ?. 
>8818 00 03 FF 00 00 07 FF 00 : .••.•• 
) 8820 00 02 7F 00 00 32 0F B0 : •••• 2 •• 
>BB28 00 7E 03 E0 00 7F 00 30 •. - ' • . 0 
>BB30 00 3F 00 18 00 lF 80 0C : • ? •• • ••• 
>B838 00 0F 00 06 00 01 80 02 : •••••••• 
>B840 00 00 80 03 00 00 C0 01 : •••••• @. 

>8848 00 00 60 01 00 00 30 01 ••• • ••• 0. 
>8850 00 00 18 01 00 00 0E 03 : •••••••• 
>8858 00 00 03 06 00 00 01 FC : ••••••• : 
) 8860 00 00 00 00 00 00 00 00 ••••• • .•• 
>B86B 00 00 0A 00 00 08 80 00 : .••••••• 
)8870 10 10 00 02 40 00 00 B0 : •••• @ ... 

>BB78 00 06 10 00 00 60 00 00 •••••• • •• 
) 8880 08 00 02 4C 00 00 28 00 : ••• l .• (. 

>BBBB 00 10 00 00 00 00 00 00 ••••••••• 
>&890 00 00 00 00 62 00 00 40 : •••. to •• @ 
>BB9 B 00 00 02 00 00 0c 00 00 , .••.•••. 
)88A0 29 40 00 00 00 00 01 20 :)@ •• • •• 
>BBA8 00 06 20 00 00 40 00 01 : •••• @ •• 
>B8B0 80 00 00 00 00 00 00 00 ••••••.•• 
>B8B8 00 00 00 00 00 00 00 00 ••••.•.•• 
>8BC0 00 00 00 00 00 00 00 00 : •• • ••••• 

) 8900 00 07 00 00 00 07 80 00 : •••••••• 
>B908 00 07 80 00 00 03 C0 00 : .••••• @. 

>B910 00 03 C0 00 00 03 FB 00 : •• @ ••• x. 
>B91B 00 lF FF 00 00 3F FF C0 : ••.• ?@ 
>B920 00 3F E0 F0 00 lF 00 18 :.?'o •••. 
) B928 00 0E 00 0C 00 lC 00 06 ••••.•••• 
>B930 00 78 00 02 00 c0 00 03 :.x •.• @ •• 

>B938 00 FF 80 01 00 00 C0 01 : ••••• @. 

>B940 00 00 70 01 00 00 lC 03 : •• D ••••• 

) 8948 00 00 07 BE 00 00 00 FB : ••••••• x 
>B950 00 00 00 00 00 00 00 00 : •••.•••• 
>B958 00 00 00 00 00 00 00 00 ••••••••• 
>B960 00 00 00 00 00 00 00 00 : •.•••..• 
>B968 00 00 00 00 00 09 20 00 : .••••• 
)8970 20 80 00 81 10 00 B2 54: ••.••• T 

>B97B 00 02 06 00 04 22 00 00 • ..••••• 
>8980 0A 00 00 84 00 00 00 00 •.•.•••.. 
>B988 00 00 00 00 00 00 00 00 ••••.•••• 
>8990 00 00 00 00 00 00 00 24 : ••••••• s 
>B998 00 00 22 80 00 04 00 00 : •• " ••••• 
>B9A0 49 50 00 00 01 00 14 98 :IP •••..• 
>B9AB 00 02 D0 00 00 20 00 00 : .. P.. . . 

>B9B0 00 00 00 00 00 00 00 00 .••.•••.. 
>89B8 00 00 00 00 00 00 00 00 . ... .... . 

\. I 



>B9C0 00 00 00 00 00 00 00 00 

>BA00 00 00 00 00 00 00 00 00 
>BA08 00 00 00 00 00 00 00 00 
>BA10 00 00 00 00 00 FC 00 00 
>BAlB 00 FE 7F 80 00 FF FE F0 
>BA20 00 3F F0 18 00 3F 00 0E 
>BA28 00 FB iHJ 03 00 E0 00 01 
>BA30 00 C0 00 01 00 E0 00 03 
>BA38 00 20 00 06 00 38 00 0C 
>BA40 00 EF C0 FB 00 C6 7F 80 
>BA48 00 FC 00 00 00 00 00 00 
>BA50 00 00 00 00 00 00 00 00 
>BA58 00 00 00 00 00 00 00 00 
>BA60 00 00 00 00 00 00 00 00 
>BA68 00 00 00 00 00 00 40 00 
>BA70 02 00 00 11 14 00 21 12 
~-BA78 00 12 20 00 11 14 00 02 
>BA80 00 00 00 40 00 00 00 00 
>BABB 00 00 00 00 00 00 00 00 
>BA90 00 00 00 00 00 00 00 00 
>BA98 00 00 00 00 00 00 00 00 
>BAA0 08 80 00 44 50 00 44 BC 
>·BAAB 00 08 48 00 44 58 110 08 
>BAB0 80 00 00 00 00 00 00 00 
>BABB 00 00 00 00 00 00 00 00 
>BAC0 00 00 00 00 00 00 00 00 

>BB00 00 00 00 00 00 00 00 00 
>BB08 00 00 00 00 00 00 00 FB 
>BB10 00 00 03 FE 00 00 07 FB 
>BB18 00 00 1F El 00 00 7F 81 
>BB20 00 00 FC 01 00 01 F0 03 

: ....... . 
: ......... . 
: ..... : .. 
: . ,. •• •o 

: • ?D. •? • • 

:.IL •. • •• 
: •••• 8 •• 
: .o@ ►: .F. 

:.: ..... . 

: ••• • •• @. 

: ....•. !. 

I••.@.••• 

: ••• DP.D. 
: •• H.DX •• 

:. •••••• x 
: ... -... { 
: • • l • •• D . 

)BB28 00 7F C0 02 00 FF 80 06 :.@ •••• 

>BB30 00 FF 80 0C 00 7F 00 18 •••••.• 
>BB38 00 lE 00 30 00 1C 00 E0 : •.• 0 •.. • 

>BB40 00 38 03 80 00 38 3E 00 :.8 .•• 8). 
>BB4B 00 IE 30 00 00 12 60 00 : •• 0 ••• •. 
>BB50 00 02 C0 00 00 04 80 00 : •• @ ••••• 

>BB58 00 04 80 00 00 03 00 00 : •••••••• 
>BB60 00 00 00 00 00 00 00 00 ••••••••• 
>BB68 00 00 00 00 00 00 04 00 •••.••.•• 
>BB70 01 54 00 00 22 00 06 00 
>BB78 00 21 34 00 02 00 00 31 
>BB80 00 00 09 20 00 00 00 00 
>BB88 00 00 00 00 00 00 00 00 
>BB90 00 00 00 00 00 00 00 00 
>BB98 00 00 00 00 00 00 00 00 
>BBA0 00 20 00 02 00 00 10 10 
>BBAB 00 09 48 00 04 50 00 08 
>BBB0 80 00 42 00 00 24 00 00 
>BBBB 00 00 00 00 00 00 00 00 

r. T •• " ••• 
: • ! 4 • • •• 1 
: ...... . 
: ....... . 

: ••• P ••• 
: •• H •• P •• 
: •• B • • f .. 

>BBC0 00 00 00 00 00 00 00 00 

>BC00 00 00 00 FC 00 00 03 FE: ••• : ••• 
>BC08 00 00 07 FB 00 00 0F Fl 1 ••• { ••• a 

>BC10 00 00 IF 81 00 00 3F 01 : •••••• ?. 
>BClB 00 00 3E 01 00 00 7C 01 : .. > •.• :. 

>BC20 00 0F F8 03 00 IF F0 06 : •• x ••• D. 

>BC28 00 3F E0 04 00 7F E0 0C :. 7 • •• •. 

>BC30 00 7F C0 18 00 37 C0 30 :.@ •• 7@0 

>BC38 00 03 80 60 00 03 01 C0 : ••• • ••• @ 

>BC40 00 07 03 00 00 03 E2 00 : ..••.• b . 

>BC48 00 01 22 00 00 00 26 00 : •. " ••• &. 
>BC50 00 00 6C 00 00 00 78 00 : •• l ••• x. 
>BC58 00 00 30 00 00 00 00 00 : •• 0 ••••• 
>BC60 00 00 00 00 00 00 00 00 : •••••••• 

) BC68 10 00 00 38 00 04 84 00 : ••• 8 ..•• 
>BC70 00 48 00 02 50 00 09 00 :.H •. P ... 
>BC78 00 00 00 00 12 90 00 00 ••••••••• 

>BC80 80 00 18 00 00 04 00 00 : •••••••• 
>BC88 00 00 00 00 00 00 00 00 ••.•..••• 
>BC90 00 00 00 00 00 00 00 00 ••• • ••••• 
>BC98 00 00 00 00 00 00 00 00 ••••.•..• 
>BCA0 01 80 00 04 40 00 08 20 : •.•. @ •• 

>BCA8 00 05 20 00 50 80 00 08 : ••• P ••• 

>BCB0 80 00 0C 00 00 00 00 00 •••.••••• 
>BCBB 44 00 00 60 00 00 00 00 :D •. • ..•• 
>BCC0 00 00 00 00 00 00 00 00 : •••••••. 

>BD00 00 00 07 C0 00 00 !E E0 : •.• @ ••• • 
>BD08 00 00 30 20 00 00 7C 30 : •• = •• :0 

>BD10 00 00 FB 10 00 01 F0 10 : •• x ••• D. 

>BD!B 00 01 F0 10 00 03 E0 30 : •• D ••• •0 
>B020 00 03 E0 20 00 07 C0 20 : •• • •. @ 

) BD28 00 07 80 60 00 07 80 40 : ••• • ••• @ 

)8030 00 0F 00 C0 00 0F 00 80 : ••• @ •••• 

>BD38 00 1E 01 80 00 79 03 00 : ••••• v •• 

>BD40 00 F1 02 00 00 EB 02 00 :.a ••• k •• 

>BD48 00 22 02 00 00 02 22 00 :. 11 
• • •• 

11
• 

>BD50 00 03 5A 00 00 01 BA 00 : •• z ••••• 
>BD58 00 00 0E 00 00 00 06 00 
>BD60 00 00 00 00 00 E0 00 01 
>BD68 90 00 00 20 00 03 00 00 

: ..... • ... 
>BD70. 08 40 00 01 00 00 04 10 : . @ •••••• 

>BD78 00 0A 00 00 01 80 00 00 ••••••••• 
>B080 40 00 0B 00 00 03 00 00 :~ .•••••• 
>BD88 04 00 00 00 00 00 00 00 •••••••.• 
>I<D90 00 00 00 00 00 00 00 00 ••••••••. 
>BD98 00 00 01 00 00 05 80 00 • •• •• • •.• 

>BDA0 00 40 00 04 80 00 11 80 :.@ •••••• 
>BDAB 00 04 00 00 10 80 00 29 : ••.•••• > 

>I<DB0 00 00 04 00 00 01 00 00 •••••••• • 
>BOBB 30 00 00 04 00 00 00 00 :0 .•••••• 
>BDC0 00 00 00 00 00 00 00 00 



10 rem******************************** 
20 rem* bart simpson * 
30 rem* * 
40 r e m* by rob marshal! 25.2 . 91 * 
50 r e m**********~~******************** 
60 ke yl . " color0, 2: (blk)graphic0"+chr$(13l 
70 c o l or0,8:c o lorl,3,2:graphicl,1 
80 c i rclel.150,80.15:poke740.212 
90 charl,7 .21,"Hey man, what's happenin?" 
100 c irclel.155.80,2:paintl,155.79 
110 circlel,130,78,13,13,230,410 
120 circlel.130.79.2:paintl.130 . 79 
130 drawl,136,87tol20,87 
140 circl e l.119 . 92.5,5,180,360 
150 drawl.128.97tol20,97 
160 drawl,122.97to122, 100toll8,110 
170 drawlto124.112to140,lllto150, 110 
180 circlel.154 .1 20.15,10,350.550 
190 drawlto140,127to140,125 
200 cir c lel.135 , 115.10.10,90.150 
210 circlel.135.108,6,6.130,210 
220 circlel , 144,109,6,6,110,230 
230 c irclel ,1 56,109,6,6.115 , 245 
240 circlel.164 . 126,6,5.275,395 
250 circlel.155.1 27 ,6,5.260,395 
260 paintl,155.120 
270 drawl.141,115to140,118tol35,123 
280 drawltol35 . 129tol41,131to142,135 
290 circlel,155,126.25,12,100,212 
300 circlel,229,118 ,50,50,260,280 
310 circ lel,1 80 .100,8,8,300,560 
320 circlel.180 , 100,5,5,300,420 
330 circlel,179.100,3,4,0,160 
340 dra wl , 182,92tp202,41to206,36tol95,4lto195,32 
350 drawltol90.40tol87,30to183,38to179,28 
360 drawltol73 , 37to168.27to164.36to161,26to156,35 
370 drawltol51,25to145.34to140.24to135,33 
380 drawlto130.23to127,60to125,61to124.65 
390 boxl.85.22.230.152:paintl.86 .25 
40 0 c o l or0,3.2:colorl.2 
410 charl .14 . 18, "Bart Simpson" 
420 co l o rl,8 
430 charl,7,21," ",1 
44 0 c o l or0,7:colorl,7,0 
450 f or j =0to1200:next 

. 460 f ori=0to7 
470 ch arl .13. 21, "Do the Bartman" 
480 f orj =0to750 : next 
490 co l orl,8 
500 c har l,13,21," ",1 
510 c o l orl.7.0:forj=0tol400:next 
520 nex ti 



10 REM******************************** 
20 REM * MOVE GRAPHIC * 
30 REM* LEFT / RIGHT / UP/ DOWN * 
40 REM* USING 4 MACHINE CODE ROUTINES* 
50 REM* BY R. MARSHALL 6.3 .9 1 * 
60 REM*** ********************** ** ***** 
70 IFPEEK( 20480 ) =169ANDPEEK ( 20"977J ~96THEN14 0 
80 FORI - OT050 :X=O 
90 FORJ=OT0 7 
100 READA :POKE20480+( I* 8) +J.A : X=X+A 
110 NEXTJ : L$-RI GHT$(HEX$(PEEK( 64)) .2) +R IGHT$(HEX$ (PEEK(63)) . 2) 
120 READS:I FXOSTHENPR INT"ERROR IN DATA IN LINE"DEC(L$) : END 
130 NEXTI 
140 GRAPHIC1:KEY1."GRAPHICO"+CHR$(13) 
150 GETKEYA$ 
160 IFA$ ~"(UP )"THENSYSDEC("50AE") 
170 IFA$ ="(DOWN)" THENSYSDEC("5000") 
180 IFA$="( LEFT) "THENSYSDEC("5158") 
190 IFA$~"(RGHT)"THENSYSDEC(" 5 1A5") 
200 POKE 239,0:GOT0150 
210 DATA169,56.133,224,16 9, 63 . 133.225, 1172 
2 20 DATA162 . 0,160.0,177,224.200.200,1123 
230 DATA 200.200, 145. 224,1 36, 136 .136, 192.1369 
240 DATA4 ,208, 241, 165.224.56,233 . 8, 1139 
250 DATA1 76,2 , 198 ,225. 133.224,232,224 , 1414 
260 DATA40,208.223.169,56,133 .224 .169 , 1 222 
270 DATA63 . 133.225.1 69.248.133.226, 169. 1366 
280 DATA61 , 133,227. 169 ,24,72.32.108,826 
290 DATAB0, 104 , 233,l,208,247,169,0,1042 
3 00 DATA1 33,226. 169,32, 133.227, 16 2,0, 1082 
310 DATA16 9 ,0 , 160 ,0, 145.226. 200, 19 2 ,1092 
320 DATA4,208 , 249,165.226 , 24,105 , 8 ,989 
330 DATA144,2.230.227,133,226.232.224,1418 
340 DATA40,208. 229,96 ,162.0,160,4,89 9 
350 DATA177 , 226.136,136.136,136.145 , 2 24, 1316 
360 DATA 200 .200 .200.200 ,200.192 .8, 208. 1408 
370 DATA 239. 160.0,1 77 .226,200 .200,200.1402 
380 DATA 200 .145,226, 136 ,136,136. 192 .4 , 1175 
390 DATA2 08,241 . 165 ,226, 5 6,233, 8.176. 1 313 
400 DATA2,198,2 27 , 133,226,165.224.56 . 1231 
410 DATA233,8.176,2.198,225 , 133.224 . 1199 
4 20 DATA232.224.40.208 .1 93 , 96 .169.0. 11 62 
4 30 DATA133 . 224 . 169.32~ 133.225, 16 2 .0 . 1 078 
440 DATA160 .4.177.224 .1 36,136. 136. 136. 11 09 
450 DATA145,2 24 .200,200.200,200,200,192.1561 
460 DATAB.208 , 239.165,224 .24.105.8,981 
4 7 0 DATA144 .2. 230,2 25, 133,224,232,224. 1414 
480 DATA4 0,208 .221,169,0,133, 224,169. 11 64 
490 DATA32.133 . 225.169,64.133.226 , 169, 11 5 1 
500 DATA 33 ,133,227.169,24 .72.162.0,820 
510 DATA160,0.177,2 26.20 0 .200, 2 00, 200, 1363 
5 20 DATA145.224 , 136,1 36 , 136.1 92 ,4 .208, 11 81 
530 DATA 241.177,226. 136 ,136,136, 1 36,145,1333 
540 DATA2 26,200,200,2 00 ,200 ,200.192,8 ,1426 
550 DATA208.2 39. 165.226,24,10 5 . 8.144.1119 
560 DATA2,2 30,2 27 ,133,226.165. 224,24,1231 
570 DATA1 05 .8. 144,2,230.225. 1 33 , 22 4 , 1071 

p t> .._ - L ~'-' c "p 9 ~ -u..>--\n l';,-c ,_ -
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580 DATA232. 224 . 4 0 .208.1 95, 104.233,1,1 237 
590 DATA208. 187.1 69,62,133,227,169.0,1155 
600 DATA1 33 . 226 .1 62 ,0,1 69 . 0.160 .4.854 
610 DATA1 45 . 226.200, 192 . 8 . 208 , 249 .16 5, 1393 
6 20 DATA 22 6 . 24 . 105.8. 144 . 2.230 , 227 , 966 
630 DATA 133,226 , 232 .2 24 .40 . 208 .2 29 , 9 6 ,1 388 
640 DATA169.32.133 . 227 ,1 69 .0 , 133 ,22 6 .1 089 
650 DATA13 3 . 229, 169 ,0,1 33 , 228 ,160,0,1 052 
660 DATA177.2 26 . 72 ,74.74 . 74 ,74,166,9 37 
670 DATA228 . 240.4. 17,224,145 , 224,104,1186 
680 DATAl0 .1 0 .1 0 . 10, 14 5 ,226 . 200, 19 2 ,8 03 
690 DATA8 . 208 . 229 .1 65 , 227. 133,225,1 65, 1360 
700 DATA226. 1 33 . 22 4 .24 ,105,8 ,1 44 .2 , 8 66 
7 10 DATA230.227,133,226 . 230.228 ,165,228, 166 7 
720 DATA 201. 40.208. 202,2 30 . 229 .165,2 29. 1504 
730 DATA201. 25.208 .190.96 ,1 69 ,63,133,1 08 5 
740 DATA2 27 .1 69 . 56 .133.226 , 169 . 25,1 33 ,11 38 
750 DATA229 . 16 9 . 40 , 133,228. 160 , 0,177.1 136 
760 DATA226,72 .1 0 ,1 0, 10 .1 0.166 . 228 ,732 
770 DATA 224 .40 . 240 . 4 . 17.224 . 145 . 224 . 1118 
780 DATA104,74,74,74 ,74 .145.226. 200,97 1 
790 DATA1 92 . 8 . 208.227.1 65,22 7 . 133 ,2 25 , 1385 
800 DATA16 5 . 226 .1 3 3 .224. 56,233 ,8,176,1 22 1 
81 0 DATA2.1 98 .2 27 . 133.226. 198. 228,165, 1377 
8 20 DATA2 28 . 208 . 20 2, 198 . 229 .165, 229.2 08 , 1667 
830 DATA1 92.96.0,0,0 ,0. 0 . 0 . 288 

This program permits the graphic on the graphic s c reen to be moved 
up . d own, left or right. If the graphic g oes off the edge of the 
scr een it has . gone for ever . A point of interest to those who want 
to write data for others to copy from a page is where in lines 110 
and 120 locations 64 and 63 are used. These store the BASIC line 
number what ever it was that data was being read from when the 
addition of the eight parts of data proper did not agree with the 
che c Ksum. The values stored in 63 and 64 make one number taken as a 
pair but only in hexadecimal not in decimal. The right two digits of 
the . h exadecimal numbers in these locations are joined together to 
make a - four digit answer bef ore being converted to decimal to go on 
the screen . It does not matter. therefore, h ow you renumber the 
BASI C program , the error advice on the screen will tell you what 
line the error is in. 
The graphic is moved by 4 dots at a time . Two character sized areas 
are wo rked on at any one time, shuffling data around to create the 
desi r ed effect. EO / El and E2 / E3 hold the two start locations for 
th i s o peration. · 
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lK CHARACTER SET STORAGE ON THE C- 16 / PLUS 4 /CBM 64 
------------- --------------- --- -------- -----------
000 © 03 2 SPACE 064 - SHIFT* 096 SHIFT SPACE 
001 A 033 065 1!' SHIFT 'f:. 097 I CBM K 
002 B 034" 066 I SHIFT B 098 ., CBM I 
003 C 035 # 067 SHIFT C 099 - CBM T 
004 D 036 $ 068 - SHIFT D 100 CBM @ 
005 E 037 % 069 - SHIFT E 101 I CBM G 
006 F 038 & 070 SHIFT F 102 i~~i CBM + 
007 G 039 071 I SHIFT G 103 CBM M 
008 H 040 072 I SHIFT H 104 '"' CBM £ 
009 I 041 07 3 ', SHIFT I 105 ,. SHIFT £ 
010 J 042 * 07 4 ' SHIFT J 106 I CBM N 
011 K 043 + 075 SHIFT K 107 ~ CBM Q 
012 L 044 07 6 L SHIFT L 108 • CBM D 
013 M 045 - 077 ·· ... SHIFT M 109 L CBM Z 
014 N 046 078 / SHIFT N 110 , CBM S 
015 0 047 I 079 r· SHIFT 0 111 - CBM P 
016 p 048 0 080 7 SHIFT p 112 r CBM A 
01 7 Q 049 1 081 e SHI FT Q 113 ..L CBM E 
018 R 050 2 082 - SHIFT R 114 T CBM R 
019 s 051 3 083 • SHIFT s 115 -i CBM W 
020 T 052 4 084 I SHIFT T 116 I CBM H 
021 u 053 5 085 SHIFT u 117 I CBM J 
022 V 054 6 086 ::< SHIFT V 118 I CBM L 
023 w 055 7 087 0 SH I FT w 119 - CBM Y 
024 X 056 8 088 + SHIFT X 120 - CBM U 
025 y 057 9 089 I SH I FT y 121 • CBM 0 
026 z 058 090 • SHIFT z 122 _J SHIFT @ 
0 27 [ 059 091 + SHIFT + 123 I CBM F 
028 £ 060 < 092 ,; CBM 124 . CBM C 
029 l 061 = 093 I SHIFT - 125 .J CBM X 
030 i 062 > 094 1T CBM 126 • CBM V 
031 ... 063 ? 095 'Ill CBM * 127 .. CBM B 

EXCHANGE ( CBM = ) FOR CBM l ON THE COMMODORE 64 
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10 REM*************** 
20 REM* KEY BLEEPER* 
30 REM*************** 
100 FORL=OT05:CX~O:FORD=OT07:READC:CX=CX+C:POKE1632+L*8+D,C:NEXTD 
110 READC:!FC<>CXTHENPRINT"ERROR IN LINE":lODO+(L*lO) :STOP 
120 NEXTL 
130 POKE786 , 96:POKE787,6:NEW 
1000 DATA 032,159,255,165,239,240 , 031,169, 1290 
1010 DATA 080,141,014,255,173,018,255,009, 0945 
1020 DATA 003,141,018,255,169,253,141,252, 1232 
1030 DATA 004,169,255,141,254,004,173,017, 1017 
1040 DATA 255,009,024,141,017 , 255,076,066, 0843 
1050 DATA 206,000,000,000,000,000,000,000, 0206 
1100 REM************************** 
1110 REM* THIS IS A BASIC LOADER* 
1120 REM* VERSION OF HARRY * 
1130 REM* HOOYEN'S M/ C WEDGE FOR* 
1140 REM* THE KEY BEEPER PROGRAM* 
1150 REM************************** 

As you can see the above program is a BASIC loader for Harry ' s 
key beeper program, nice one Harry. 

I thought i would send it in for those readers that don't 
like dabbling in machine code very much , and i hope it meets 
Harry's aproval. 

Once you have typed it in and saved it, just run it and 
there you go. 

Ke v in Wheals. 



1 REM************************ 
2 REM• PRESENTING IN HI-RES• 
3 REM• GAVIN FRIDAY CARTOON• 
4 REM• IN MULTICOLOR MODE • 
5 REM************************ 
6 REM• BY KEVIN WHEALS • 
7 REM************************ 
8 REM • ( C) 19 9 0 • 
9 REM************************ 

10 POKE55,0:POKE56,60:CLR 
20 POKE1177,62 
30 FORl =OT01023 :POKE15360+I ,PEEK(53248+I) :NEXT! 
40 POKE1177,63:POKE65299,60:POKE65298,192 
50 POKE65287,24:SCNCLR 
60 FORC=OT0127:FORBT=OT07:READA:POKE15360+(C•8)+BT,A 
70 NEXTBT,C 
100 PRINT" (DOWN) (DOWN)" 
110 COLOR0,6,5:COLOR4,6,5 
120 COLOR3 ,1 
130 PRINTTAB(21); :COLORl,10,7:PR)NT"@A" 
140 PRINTTAB ( 20) ; : PRINT"BCD" 
150 PRINTTAB(20); :PRINT"EFGA" 
160 PRINTTAB(20); :PRINT"HIJK" 
170 PRINTTAB(20); :PRINT"LMNO" 
180 PRINTTAB(l9); :PRINT"PQRSTU" 
190 PRINTTAB( l8); :PRINT"VWI'XYTTZ[" 
200 PRINTTAB(l8); :PRINT"£1TIT]Tr+-" 
210 PRINTTAB(l7); :PRINT"~m"; :PRINTCHR$(34); :PRINT"TTT#$" 
220 PRINTTAB(l7); :PRINT"%TT& ' (TT)$" 
230 PRINTTA8(17); :PRINT"•T+,-. / 012" 
240 PRINTTAB(l6); :PRINT"V3456789: ;<=" 
250 PR! NTTAB ( 16) ; : PRINT" >?➔ I T-9-- ;-" 
260 PRINTTAB ( 16 ); : PRINT"I h '·TT-9,' L.;' .. " 
270 PRINTTAB(l4)- ; :PRINT" / 17V•TTT-9•1; ,-" 
280 PRINTTA8(14J; :PRINT"::-<O>l'< ITTTT++i. I ;11" 

290 PRINTTAB(14); :PRINT"'• l•TT'r.-J lt I;,.," 
300 PRINTTAB(14J; :PRINT",.- 11- ■ TTT'--,_,...,._,.,, 

310 PRINTTAB(l4);:PRINT"-II Ir --..J" 
320 PRINTTAB(22J; :PRINT","-'" 
500 PR! NT" (HOME) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOI 
N) (DOWN) (DOWN) (DOWN) (DOWN) ": PR!NTTAB ( 15 J ; : COLORl, 8: PRINT"" " 
510 FOR I = lTOlOOO:NEXTI 
520 PRINT" (HOME) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (D01 
N) (DOWN) (DOWN) (DOWN) (DOWN)" : PRINTTAB(l5); :PRINT""•" 
530 FORl = lTOlOOO:NEXTI :GOT0500 
999 REM••• MULTICOLOR UDG DATA FOLLOWS••• 
1000 DATA 001,001,001,001,001,001,005,005 
1010 DATA 000,000,064,064,064,064,064,064 
1 020 DATA 000,000,000,000,001,001,001,001 
103 0 DATA 005,005,085,085,085,085,085,085 
1040 DATA 080,080,084,084,085,085,085,085 
1050 DATA 001,001,005,005,007,007,007,007 
106 0 DATA 085,085,253,253,255,255,255,255 
1070 DATA 085,085,245,245,119,119,119,119 
1080 DATA 007,007,015,015,015,015,015,015 
1 090 DATA 255,255 , 253,253,087,087,255,255 
11 00 DATA 119 , 119,223 ,223,087, 087.255,255 



1110 DATA 064 ,06 4,192,192,1 92.192, 192,192 
1120 DATA 007 , 007,0 23 ,023,023,023,021,021 
1130 DATA 255,255, 255 ,255,253,253, 245,245 
1140 DATA 255 ,25 5 ,255, 255,255, 255,1 25,125 
1150 DATA 064,064,080,080 , 084,084,080,084 
1160 DATA 000,000 ,000,001,005,005 ,021, 021 
11 70 DATA 021,021,085,085,085,085,085,085 
1180 DATA 255,255.1 27 ,127,085,Q85, 127,127 
1190 DATA 253,253, 245,245,093,093,253,253 
1200 DATA 085,085 , 085,085,085,085,085,085 
1210 DATA 000,000 ,064 ,084,085 ,085, 085,085 
1220 DATA 000,000,000 ,000,000 ,000, 001,001 
1230 DATA 021,085 ,085,085,085,085,085,085 
1240 DATA 127,127 , 127,127 ,093,093, 085,085 
1250 DATA 085,085,085, 085 ,085,085 ,117 ,1 17 
1260 DATA 064,064 ,080, 080,112.245,127,127 
1270 DATA 000,000,000,000,000,064,080,080 
1280 DATA 001,005 .021, 021,021 ,021, 085,085 
1290 DATA 093,093 , 085,085,085,085,085,085 
1300 DATA 087,087,085,085,087,087,087, 087 
1310 DATA 208 ,208,244,244 , 117.117, 221 , 221 
1315 DATA 000,000 , 000,000,000,000,000,000 
13 20 DATA 001,001 , 005,005,021,021,021,021 
1330 DATA 085,085 ,085,085,085,085,087,087 
1340 DATA 095,095,095,095,127 . 127,127,127 
1350 DATA 253,253 , 253,253,253,253,253,253 
1360 DATA 021 ,021,021,021,021,021 ,02 1 , 021 
1370 DATA 085,085 , 069,069,065 , 065,081,081 
1380 DATA 095 , 095.087,087,085,085,085,085 
1390 DATA 213,213,085,085,085,085,085 , 085 
1400 DATA 095,095,095 ,095,095,095,087,087 
1410 DATA 005,005,001,001,021 , 021,021,021 
1420 DATA 085.085 , 087,087,093,093,095,095 
1430 DATA 081 , 081.255,255,080,080 , 255,255 
1440 DATA 085,085, 213 ,213 ,255 , 255,255,255 
1450 DATA 085 ,085,085,085,255,255,253,245 
1460 DATA 085,085.085,085 ,085,085 ,213,213 
147 0 DATA 085,085,085,085,085,09 5,127,127 
1480 DATA 087,087 , 087,087,085,213,245,253 
1490 DATA 253,253, 252 ,252,252 , 252,124,092 
1500 DATA 021,021,021,021,085,085.085,085 
1510 DATA 085,085,085,085,085,085,084,084 
15 20 DATA 083,083 , 064,064,000,000,000,000 
1530 DATA 255,255,253,253,021,021,031,031 
1540 DATA 213,213 ,085, 085,085 ,085 ,085,085 
1550 DATA 085,085,09 5,095.093 , 125,119,119 
1560 DATA 221,221,119,119,221 ,22 1,119,119 
1570 DATA 095,095.095,095 ,215,215 ,119,119 
1580 DATA 255,255,255 , 255,255,255.255,255 
1590 DATA 212,212 , 255,255,255 ,255,255,255 
1600 DATA 000,000,000,000,192,192,240,240 
1610 DATA 001,001,000,000,003 ,003 ,003,003 
1620 DATA 085,085,255,255,255,25 5,255,255 
1630 DATA 080,080.192, 192,192 ,192, 000,000 
1640 DATA 000.000,00 1 ,001 ,007.007 ,029,029 
1650 DATA 125 ,1 17 ,213,2 13,085,085 ,085 ,085 
1660 DATA 117,117,1 19 , 119 , 117 , 117,1 19 , 119 
1670 DATA 215,215 , 119,119 ;22 1 ,221,117 , 117 
1680 DATA 255,255,253,253,245 ,245, 245,245 



1690 DATA 208,208 ,244, 244,244,244,240,240 
1700 DATA 01 5,015 , 015,015 ,063 ,063,063 , 063 
1710 DATA 255,255,252,252,240,240,192,192 
1720 DATA 000,000,001,001,001,003,003 , 003 
1730 DATA 093,125, 117 , 11 7 ,213,213,085,085 
17 40 DATA 22 1 ,221 ,11 7, 11 7,215,215, 119 , 11 9 
1750 DATA 213 ,2 13,213 , 213,213,213, 213,213 
1760 DATA 240,240,240 , 240,240 ,240, 240,24 0 
1770 DATA 000,000,000,000,001,001,053,053 
1780 DATA 192 , 192 ,195,195 ,22 3,223,215 , 215 
1790 DATA 255,255,252,252,240,240,240,240 
1800 DATA 007,007,0 29,029 , 117,117,213,213 
18 10 DATA 11 7, 117,2 15 ,2 15,2 13,213, 213,2 13 
1820 DATA 215 ,215 , 119,119,223 ,2 23,095,095 
1830 DATA 213,213 , 085,085, 087,087 ,087 . 087 
1840 DATA 240,240,252,252,244,244,244 ,244 
1850 DATA 213,213, 005,005.0 00 ,000.000 , 00 0 
1860 DATA 085 ,085, 087,087,067,067.067 .067 
1870 DATA 192,192. 192.192.000.0 00 .000.000 
1880 DATA 005 .005,00 1 ,001,0 03,003.029,061 
1890 DATA 213 . 2 13,245 . 245 .11 7 ,11 7 .117 , 11 7 
19 00 DATA 22 1. 221 ,1 19 .1 19 , 093,093.119.119 
1910 DATA 223,223,09 5,095,221, 221.093.093 
1920 DATA 087,087,087.087,087,087,087.087 
1930 DATA 244.244,244.244,212.212.244.244 
1940 DATA 001.001 . 000.000,ooo.ooo.ooo.ooo 
1950 DATA 083 . 083, 064,064 .06 4.064.064 , 064 
1960 DATA ooo .ooo . ooo.ooo.001,001 . 005 , oo5 
1970 DATA 053.053.245.253.125.093.085 , 085 
1980 DATA 085,085,085,087,095,095,127,127 
1990 DATA 061 , 1 25,253.253,253, 253,245 , 245 
2000 DATA 221,221,119.119.093,093.085,085 
2010 DATA 221 ,221,093,093,093.093,093,093 
20 20 DATA 087,087, 087,087,087,087,095 . 095 
2030 DATA 252.252.240.11 2,080,080. 080, 080 
2040 DATA 000,001.005,005 , 021,021.085 ,085 
205 0 DATA 064,080.212.212.213.213.085 , 085 
2060 DATA ooo,ooo,ooo.ooo,ooo.ooo,064,064 
2070 DATA 05 3. 061,013,01 3,013.013,021.021 
2080 DATA 127,1 27, 095,095,061.125,117 , 11 7 
2090 DATA 245.21 3. 213,085,085,085.085,085 
2 100 DATA 11 7 .125 . 127 , 1 27.1 19,119 . 11 9, 11 9 
2110 DATA 085. 085.085 .213.213 ,213. 244 . 244 
21 20 DATA 095 , 09 5 .095.095,125,253,000 , 000 
2130 DATA 245 , 244.212,084,080,064,000.000 
2140 DATA 021 . 005,001,000,000,000,000,000 
2150 DATA 085 , 084.080,000.000 ,000,000 , 000 
216 0 DATA 085,085 , 085 , 085,021,005,000,000 
2170 DATA 085,085,085.084, 080,06 4 ,000,000 
2180 DATA 080 , 064,000,000,000.000.000 . 000 
2190 DATA 085,085,085,085,085.085.021.021 
22 00 DATA 247, 247, 221,2 21.221,221 ,1 27.12 7 
2210 DATA 192,192.192,192 , 192 ,192,11 2, 112 
2220 DATA 021,005,005,005 ,00 1,001,000 .00 0 
2230 DATA 255,255,255,255 ,085,085,085.085 
2240 DATA 240,240 ,208,208,080.064 , 000 , 00 0 
225 0 DATA 01 2, 012.048,048 , 048, 048 , 192 , 19 2 
2260 DATA 192.19 2 .1 92 .19 2 .192.192.192.192 
2270 REM••• END OF DATA••• 



Incase you may have difficulty in entering the lines c o ntaining 
the graphic symbo l s in the Gavin Multicolor Cartoon program follow 
this litt l e explanat i on:-

LINES 130 

LINE 250 
> 
? 

shift * 
shift a 
shift b 

T 
shift C 

9 
shift d 
shift e 

shift f 

LINE 310 
c bm w 
cbrn h 

SPACE 
SPACE 

cbm j 
c bm 1 
cbm y 

SPACE 
SPACE 

cbm u 
cbm o 

shift © 

- 240 Are 

LINE 260 
shif t g 
shift h 
shift i 
shift j 

T 
T 

shift C 

9 
shift k 
shift 1 

shift m 

LINE 3 20 
cbm f 
cbm c 
cbm x 

pretty we 11 

LINE 270 
shift n 
shift 0 

shift p 
V 

shift q 
T 
T 
T 

shift r 
9 

shift s 
shift t 

shift u 

LINE 500 
cbm v 

straight forward enough. 

LINE 280 
shift V 

shift w 
shift X 

shift y 
T 
T 
T 
T 

shift z 
shift + 

cbm -
shift -

c bm 

LINE 520 
cbm b 

LINE 290 
cbm * 

shift space 
c bm k 
cbm i 
T 
T 
T 
cbm t 
cbm @ 
cbm + 
cbrn rn 

cbrn £ 

LINE 300 
shift £ 

cbm n 
cbm q 
cbm d 
T 
T 
T 
cbrn z 
cbm s 
cbrn p 
cbrn a 
cbm e 
cbrn r 



I 



0 



1 REM 'k * * * * * * * * * * * * * * * * * * * * * * * 
2 REM* PRESENTING IN HI-RES* 
3 REM• SEE THOSE EYES * 
4 REM* IN MULTICOLOR MODE * 
5 REM************************ 
6 REM• BY KEVIN WHEALS * 
7 REM*** *** ******* ** ******** * 
8 REM* (Cl MARCH 1991 * -
9 REM************************ 
10 PRINT" (CLR) ":TT$="EYES DOWN" 
20 LN=LEN(TT$) :TB=20-LN/2: PRINTTAB(TB)TT$ 
30 POKE55,0:POKE56,60:CLR 
40 POKEll 77, 62 
50 FORl=OT01023:POKE15360+I,PEEK(53248+ll :NEXT! 
60 POKE1177,63:POKE65299,60:POKE65298,192 
70 POKE65287,24:SCNCLR 
80 FORC=OT051:FORBT=OT07:READA:POKE15360+(C*8)+BT,A 
90 NEXTBT,C 
110 CD$=" (HOME) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN) (DOWN ) ": X=16 
120 COLOR4,1:COLORO,l:COLOR1,10 ,7:COLOR2 ,7,0:COLOR3 , 3,0 
130 PRINTCD$ 
140 PRINTTAB(X); :PRINT"@AB 

. 150 PRINTTAB(X); :PRINT" CDE 
160 PRINTTAB ( X) ; : PRINT"FGH 
170 FORY=OT050:NEXTY 11 
180 PRINTCD$ 
190 PRINTTAB(X); :PRINT"@AB 
200 PRINTTAB(X); :PRINT"IJK 
210 PRINTTAB(X); :PRINT"FGL 
220 FORY=OT050:NEXTY 
230 PRINTCD$ 
240 PRINTTAB(X): :PRINT"@AB 
250 PRINTTAB(X); :PRINT"MNK 
260 PRINTTAB(X): :PRINT"FOP 
270 FORY=OT050:NEXTY 
280 PRINTCD$ 
290 PRINTTAB(X); :PRINT"@AB 
300 PRINTTAB(X); :PR!NT"QRK 
310 PRINTTAB(X): :PRINT"FST 
320 FORY=OTOSO:NEXTY 
330 PRINTCD$ 
340 PRINTTAB(X); :PRINT"@AB 
350 PRINTTAB(X); :PRINT"UVW 
360 PRINTTAB(X): :PRINT"F XT 
370 FORY=OTOlOO:NEXTY 
380 PRINTCD$ 
390 PRINTTAB ( X) ; : PRINT"@AB 
400 PRINTTAB(X): :PRINT "YZ [ 
410 PRINTTAB(X); :PRINT"F£T 
420 FORY=OT050:NEXTY 
430 PRINTCD$ 

@AB" 
COE" 
FGH" 

@AB" 
JJK" 
FGL" 

@AB" 
MNK" 
FOP" 

@AB" 
QRK" 
FST" 

@AB" 
UVW" 
FXT" 

@AB" 
YZ[" 
F£T" 

440 PRINTTAB(X); :PRINT"@AB @AB" 
450 PRINTTAB(X); :PRJNT"Y]i Y]i" 
460 PRINTTAB(X); :PRINT''-!T -!T" 
470 FORY=OT050:NEXTY 
480 PRINTCD$ 



490 PRINTTAB(XJ; :PRINT"@AB @AB" 
500 PRINTTAB(XJ; : PRINT"Y#$ YU" 
510 PRINTTAB( X); :PRINT "%GT %GT" 
520 FORY= OT05 0: NE XTY 
5 30 PRINTCD$ 
540 PRINTTAB(X); : PRINT"@AB 
550 PRINTTAB(Xl: :PRINT"&' ( 
560 PRINTTAB(Xl; :PRINT")GT 
570 FORY=OT050:NEXTY 
580 PRINTCD $ 

@AB" 
&' (" 
) GT" 

590 PRINTTAB(XJ: :PRINT"@AB @AB" 
600 PRINTTAB(X);:PRINT"* + , *+," 
610 PRINTTAB(Xl; :PR INT"-.T - .T" 
6 20 FORY =OT050:NEXTY 
6 30 PR I NTCD$ 
640 PRINTTAB ( X) ; : PR! NT"@AB 
65 0 PRINTTAB(X) ; :PRINT"/01 
660 PRINTTAB(Xl; :PRINT"F 23 
670 FORY=OT050 : NEXTY 
6 80 GOT0 13 0 

@AB" 
/01" 
F 23" 

999 REM•** MULTICOLOR UDG DATA FOLLOWS•** 
1000 DATA 000 ,000,000,000,000,003,015,063 :REM UDG 1 @ 
1010 DATA 000,000,000,000,255,255,255,255 : REM UDG 2 A 
1020 DATA 000.000,000,000,000,192.240,252 :REM UDG 3 B 
1030 DATA 048,015,058,056,058,015,048,063 :REM UDG 4 C 
1040 DATA 063,207,179,188,179,207,063,255 :REM UDG 5 D 
1050 DATA 252,252,252,252.252,252,252,252 :REM UDG 6 = E 
1060 DATA 015,003,000,000.000,000.000,000 :REM UDG 7 F 
1070 DATA 255.255,255,000,000,000,000,000 : REM UDG 8 G 
1080 DATA 240.192,016,004,004.004 ,001,001 :REM UDG 9 H 
1090 DATA 060,051,014,062,014,051 , 060,063 :REM UDG 10 I 
11 00 DATA 015.243,172,047 , 172, 243 , 015,255 :REM UDG 11 J 
1110 DATA 252.252,252 , 060,252,252,252,252 : REM UDG 1 2 K 
11 20 DATA 240 ,1 92,000,064 , 016 ,016 ,01 6,004 :REM UDG 13 L 
1130 DATA 063,048,014,062 .014,048 , 063,063 :REM UDG 14 M 

1140 DATA 255 , 00 3,172,047,172,003 .255,255 :REM UDG 15 - N 
115 0 DATA 255,255,255,004,004,001,000 .000 :REM UDG 16 0 
11 60 DATA 240, 192,000,000, 000,000 ,06 4,064 :REM UDG 17 P 
1170 DATA 063,063 ,000,062,000,063 , 063,063 :REM UDG 18 Q 

1180 DATA 255,255 ,000,047 , 000,255 ,255,255 :REM UDG 19 - R 
11 90 DATA 255,255.255,004 , 004,004,004,001 :REM UDG 20 = S 
1 200 DATA 240, 192 ,000 ,000 ,000 ,000,000,000 :REM UDG 21 T 
1210 DATA 063 ,063,063,048,063, 063 ,063,063 : REM UDG 22 U 
1220 DATA 255,255,255,000,255,255 , 255,255 :REM UDG 23 V 

1230 DATA 252,252,252,012,252,252,252,252 :REM UDG 24 W 
1240 DATA 255,255,255,016,016,016 ,01 6,016 : REM UDG 25 X 
125 0 DATA 063,063,063,060,063,063 , 063 , 063 : REM UDG 26 = Y 
126 0 DATA 255, 255,000, 248,000,255 ,255 ,255 :REM UDG 27 = Z 
1270 DATA 252,252.000,188 , 000,252 ,252,252 :REM UDG 28 [ 
1 28 0 DATA 255,255 ,255,016,016,016 , 016,064 :REM VDG 29 = £ 
1290 DATA 25 5 ,192,05 8.248,058,192,255,255 : REM UDG 30 = ] 
1300 DATA 252 , 012.176,188,176 , 012,252,252 :REM UDG 31 t 
1310 DATA 015,003,000,000.000,000,001,001 :REM UDG 32 ~ 

132 0 DATA ooo,ooo.000.000,000,ooo ,ooo.ooo ,REM SPACE 
1330 DATA 255,255 , 255,016,016,064 , 000,000 :REM UDG 33 
1340 DATA ooo.ooo,000 , 000,000,ooo.ooo,ooo :REM" (NOT 
1350 DATA 240,207,058,248 , 058,207,240,255 :REM UDG 34 
1360 DATA 060,204 , 176,188, 176, 204,060 , 252 :REM UDG 35 
1370 DATA 015,003,000 ,001,004,004,004,01 6 :REM UDG 36 = % 

USED) 
# 
$ 



1380 DATA 063,063.063,063,063,063,063,063 : REM UDG 37 & 
1390 DATA 252.243,206,062,206,243,252.255 :REM UDG 38 
1400 DATA 012.240,172,044,172,240 , 012,252 :REM UDG 39 ( 
1410 DATA 015,003,004,016,016,016,064,064 : REM UDG 40 ) 
1420 DATA 063 ,06 3,060 ,051,060,063,063,063 :REM UDG 41 * 
1430 DATA 192 , 063,234 , 226 ,234,063,19 2,255 :REM UDG 42 + 
1440 DATA 252,060,204,240,204,060,252,252 : REM UDG 43 
1450 DATA 015.003,000,000,001,001,001,004 :REM UDG 44 
1460 DATA 25 5,255 ,25 5 , 064,064.000.000,000 : REM UDG 45 
1470 DATA 063,060,051.015,051,060.063,063 : REM UDG 46 I 
1480 DATA 003.252,255,171,139 , 168 . 003,255 : REM UDG 47 0 
1490 DATA 252,252.060.204.060,252.252.252 : REM UDG 48 = 1 
1500 DATA 255,255 , 255.004,005,001.001.000 :REM UDG 49 2 
1510 DATA 240,192.000,000.000,000 . 000.064 :REM UDG 50 3 
1520 REM • * * END OF DATA*** 
1530 REM 
1540 REM *********************** 
1550 REM * NO CHECKSUM ON DATA* 
1560 REM * SO BE VERY CAREFUL * 
1570 REM * WHEN TYPING IN * 
1580 REM *********************** 



AMMENDMENT FOR DALEK HI -RES P I CTURE 

Alth ough there is a c tually nothing wrong with the way the program 

puts up the picture on the sceen, i noticed a few weeks back when 

i was converting t he program over to CBM 64 f ormat , for use on that 

mach ine, that some lines of the .data had bee n worked out completely 

wrong. 
So if you re - type the following lines your hi-res picture 

will be a s it should o f been in the first place (slapped wr is ts 

for you i here the Ed saying). 
Her e are the corrections:-

10 30 DATA 000 , 000,001,000,000,160,081, 175 , 0417 

106 0 DATA 000,000,206,050,038,076,088,052, 0510 

11 30 DATA 130,098.034 ,033.045,169,073,001, 0583 

I 

1700 DATA 057,057,240,240 ,240,241. 226,226, 1527 

1730 DATA 071,071,135,007,007,007,135,135, 0568 

Once you ha ve cha ng ed these l i nes above things should l ook 

Kevin Wheals. 

b etter. 
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QUIKADON for the COMMODORE C-16/+4 

•Nif<'.ADON wi 11 add on ('append' }' a further BASIC pro,_;iram to the end 

o f one already in the machine , using a single 'SYS' call. It wor~s in 

con j un,: tion with QIJIXAVER, ,joesn' t take up any BASIC me11ory space, and 

doesn't interfere with either BASIC or QIJIXAVER . 

E ither QIJDAVEd or FLIXAVEd progran1s may be Ql.lIKADONed to the 

existin,;i prog ram, but QIJIKADON won't wor~ with any other tape system. 

QIJIKADON also se rves as an example of how to QIJIXAVE inul tipart 

pr•:>•Jrams so that they can be loaded with a single direct BASIC 'LOAD'. 

Qt.JI KADON l oads in three parts. The first part is from $08 to $EO 

ino:l usive (an area 'use,j by application software ' ), an,j is QllIXAVEd with 

an auto-run devi,: e nuo,ber, When loaded with a dire,: t BASIC 'LOAD' it 

FLI KLOAOs the other two parts of QIJIKAOON and returns to dire,:t BASIC 

mode; it's not re-~uired after that and needn't be kept intact. 

The se,:on,j part is from $8E8 to $8FF, between the colour-memory 

and character-memory of the text screen (where it won't be affecte,j by a 

rese t ), and is FLIXAVEd. When called by a direct BASIC 'SYS3048' it 

saves the current start-of - BASIC a,jdress, alters the pointers to p:>i nt 

to the en,j of the e,<isting pro,;iram, calls up a FLIKLOAD of whatever 

comes neKt on the tape, and jumps to the beginn i ng of the third part. 

The third part is fro•i $FE8 to $FFF, between the charac ter-memor y 

an,j the normal start of BASIC (where again it won't be a f fe,:ted by a 

r eset), and it too is FLIXAVEd. It resto res the start-of - BASIC 

pointer s to the i r ori,_;iinal values, prints a warning tha t a 'RENIJNBER ' 

•·,ay be nec essary, perf,:irms a 'CLR' to reset the other BASIC pointers, 

and returns to ,jirect BASIC •10,je . 

If there is no BASIC progra•1 i n the machine, r.(IJIKAOON's 'SYS3Q48 ' 

will just l oad the new program in the same way as a normal FLil<LOAD's 

' SYS843' e xcept that it will perform a ' CLR' after loa,jin,_;i (whi,:h 

QIJ[XAVER doesn't), 

GETTING IT IN 

Ente r the three parts in MONITOR in the usual way. 

SAVING IT 

1,Ji th •l!JIXAVER present , save t he three parts one after the other in 

HONITOR w1 t h 

S"QI.J IKADON", FF, D8, El <RETlJRN• 

S" ", 80,8E8, COO <RETURN• 

S"", 80, FE8, 1000 <RETIJRN> 

LOADING IT 

IJse a normal di re,:t BASI C 'LOAD', whi,: h wi 11 load all three parts 

auton,ati,:ally and return to dire,:t BASI C mo,je . 

RtJNNING IT 

Set up the t ape and enter 'SYS:3048 <RETURN•'. Be fore runm ng the 

co••b1ned pro9 r am, ,:hed: the line-numbers of the original and QIJIKAOONed 

par ts, and RENUMBER if nec essary so that the l owest line-nunlber of the 

QiJI KADONed par t is greater than the highest l i ne-number of the or i ginal. 



0008 2 0 4B 0 3 .JSR SO 4B 
OODB 20 4B 03 .JSR SO 4B 
•)ODE 4 ,:· l:U: ::::B .nw ;:~: nr: 

Of::E:::: t="i5 2 f : 
,,,1::f:: 1:i 4:::: 
OBEF: ~1 5 2C 
1,ff:ED 4 :::: 
<]f:EE A5 2D 

L Dt't :t2B 
F•H f1 
Ll)t"l :t :;-'. C 
PH F1 
LUA :t 2D 

etc:~= (1. E·~ i~, 1 ~. 13 ( : -#:-.t ~31 
OBF2 85 2B S TA S2B 
0BF4 A5 2E LDA S2E 
OBF6 E~ 00 SBC # $00 
OBF8 8~ 2C STA S2C 
0BFA 20 4 B 0 3 .JS R $ 034B 
OBFD 4 C E8 0F .J MP SOFE8 

0FE8 68 PLA 
t!1FE9 t::5 2C :::1 A :t2(: 
,,:, FEB ,s :::: PU°! 
Of'EC 
(1FEE 

2F.: :::"[ f°I '-1'2B 
r,:=: FB ..r:,: fs: :~FE:ri:::, 

> Of:'F l OD 12 45 4E '5':, 4D 3 F : llPll"l=!~L•Jiili"• 

!2Hcl ! '. f,· f : <:1FF9 
CIFFA 
OFFD 

20 98 SR J S R S8A9n 
4C DC 8B J~P S8B~~ 

> 1c10 D:':: 2 ,,1 4B 0 3 20 4 B 0 3 4 C DC . 111-"!Plllll~!lll.llt;l 
> OOEO :::f.: 00 •~10 en::, ( '11) 00 en:, 00 : lll!'ll'lll'!lll'l~ll'M'II 

:>Of:F(1 E'.? (:11 
) OE:F:-:: ::::5 ~:1:: 

A5 2C 
2B A5 
4B •?.13 

4 :::: A '.5 2D : •X,'l.:t<ft:r~ 
2E E9 ,;:11::, : ~d"llr:1111 
4 C E:::: 0 F : ~m,a ~,111 111111'11 

) OFE::: 6:3 ·=• , / 2C 6::: ::::5 ::::B 2:(i ri:::: : lP.lllllll~lm 
> OFFO FB OD 12 52 •15 4 E 5 ~:, 4D : ::mill.:l::4:LmJwJ 
> •:iFF:'-: 3F (H) 20 9 t=I ::=:t=i 4 C DC ::::B : ~~~->I'll 

,i 

I 
I 
I 



Eric Jones 
05474 348 

Dear Editor Roy 

The Fold Bucknel l Shropshire 

TWO-BI TS: more BASIC memory for the C- I 6 

SY7 OAA 
91 -05-01 

very nearly called this little demo 'HEINEKEN', beca use it 
reaches parts (of memory) that some others don't! It came about 
because I needed more than 2K of memory for a program that used GRAPHIC2 
spl it -screen mode . There was a system described years ago in 'Your 
Commodore' that would provide an eKtra 2K in GRAPHIC! or GRAPHIC3 by 
adding the whole of the text -sc r een area to the normal BASIC storBge 
areB, but it was usel ess 1f you wBnt ed a split screen of grBphi cs Bnd 
teKt , 

The idea of 'Two-bits' is that the top part of the teKt screen 1s 
'wi ndowed off' so that 'PRINT' and so on can't get at it, and then part 
of the program is stored there, the main part being stored in the usuBl 
place. All VBriables are common t o both part s of the program, and each 
part can use 'GOSUBs' and 'GOTOs ' either within it self or in the ot her 
part. 

'Two-bits' uses tape with QUIXAVER, and 1f you want t o adapt it 
for stone- age tape o r middle-age disc you may have problems ; but that's 
your worry! 

The progrBm loads (and aut o-runs, if you want it to) with a single 
norma l direct BASI C •LOAD', but is actually saved and loaded in three 
part s. The first part is QUIXAVEd and is in ma ch ine- code; when it's 
loaded it auto-runs, setting up the window on the screen, calling up 
FLIKLOADs of the two parts of the BASIC program, and then either 
returning to direct BASIC mode or c~using the new pr ogram to auto- run. 

Leaving 5 lines free a t the bottom of the screen for use in 
GRAPHIC2 or GRAPHIC4, you can us e .up to 20 lines of 40 bytes on the 
'character ' part of the screen from S0C00 (3072) to S0FIF (3871) and the 
same BgBin on the ' colour' pBrt from $0800 (2048)to S0BIF (2847) - 1600 
eKtra bytes in all , though you have to use just a few of them for the 
' jumps' from one part of the program to another. (When you use both 
parts of the screen, of course 'Two-bits ' becomes 'Three-bits '; but 
we' 11 forget that for now and stick to 'Two-bits' .) 

A jump from either part (the 'from' part) to the other (the 'to' 
part) is made by poking the 'start-of-BASIC' values for the 'to' part 
into l oca tions 43 and 44 (S2B and $2C ) - usually only 44 has to be 
poked - and then using either 'GOTO' or 'GOSUB' or 'RETURN'. A 'GOTO' 
or 'GOSUB' jump must always be to a line number in the 'to' part equal 
to or less than the line number that it's made from in the 'from' part, 
but there"s no such restriction on 'RETURN' . 

The demo program is very simple and doesn't actually use any 
graphi c mode . It's intended to run on the ordinary uneKpanded C- 16; 
it wi ll run on an expanded C-16 pr ovided the start of BASIC hasn 't been 
shifted by putting the mach ine int o a graphic mode. But you can easily 
modify it to jump correctly, wherever the start o f BASIC happens to be. 

lo'hat follows IIJlJY look a bit coaplicated, but try it out and you'll 
find it's quite straightforward and follows a logical routine. 



To get used to the way 'Two-bits' works, start by entering the 
demo program from the listings, following the instructions below; then 
I suggest that for your first try with a program of your own you should 
use only up to 10 lines for the on-screen part of the program, leaving 
yourself 15 for normal use, and use only the 'character' part of the 
screen, as in the demo. 

Before typing anything in, first make sure that QUIXAVER is 
present. Then enter the on-screen part in the normal way Bt the norlDBl 
start of BASIC - trying to enter it directly on to the screen is 
fraught with problems. Don't try to run it; just QUIXAVE it on a 
spare tape with 'SAVE"TITLE ON-SCREEN" «return»'. {Keep this tape.) 
Reset the C-16, press '«CLEAR»' followed by 10 cursor-downs and '«ESC»T' 
to set up the window, enter 'POKE3072, 0: POKE44, 12 «return»' , and then 
load the on-screen part you've just saved. That gets it into the right 
place, properly chained. It will appear as rubbish on the screen, but 
'LIST' will let you check it. 

Now enter 'POKE44, 16 «return»' to restore the normal start of 
BASIC, and then enter the 'normal' part of the program. QUIXAVE this 
also on the spare tJpe with 'SAVE"TITLE OFF-SCREEN" «return»'. 

You can now run the program if you wish, but it's better to save 
it first; and before you can do that you have to enter the machine-code 
part. 

First count the number of screen-lines taken up by the on-screen 
part of the program, including any part-line at the end, and note its 
value in hex. Also multiply the number of lines by 40 to get the 
number of bytes they contain, add 3072 to this to get the address of the 
first byte of the text window, and note the value of the result in hex. 
Keep a note of these values, so that you can save the program again 
whenever you want to, without doing any more sums. 

Now go into MONITOR 
and enter the machine-code 
first line replace the 'LDA 
of lines»'. QUIXAVE 
MIC", 99,718, 72B'. 

(I always use 'SYS62613 «return»' for this) 
from $0718 to S072A inclusive; but in the 
#105' with 'LDA #l«hex value of the number 
this on the spare tape with 'S"TITLE 

The program is now complete. 

Put a fresh tape in place and save the three parts like this: 

Still in MONITOR, enter 'S"TITLE", FF, 718, 72B «return»' to auto-
run-QUIXAVE the machine-code. Don't press 'STOP' on the tape at the 
end. 

Next enter '5"", 88, COO, «hex value of address of window» «return»' 
to FLIXAVE the on-screen part. Don't press 'STOP'. 

Last of all, enter 'X «return»' to return to direct BASIC mode and 
FLIXAVE the remaining part with 'SAVE"",0 «return»'. Now you can press 
'STOP'! 

Rewind the tape, reset the ·C-16, and enter 'LOAD •return»'. The 
program should load and auto-run. You can re-run it with a normal 'RUN 
«return»'. 

2 



If you don't want the progr"m to auto-run, before you save the 
m!l chine- code replace 'JSR S8BBE' in its lllst line but one by 'JSR $8A9A' 
to perform just a 'CLR' instead of" 'RUN'. 

If you ever get round to doing a ·•Three-bits', the 
' on - screen-colours' part is entered !lnd saved in exactly the same way as 
the 'on-screen-characters' part , with the appropriate chllnges of values. 
You will of course need an extra 'JSR $034B' in the machine-code, making 
it three bytes longer. 

If later on you need t o edit the on-screen part of the program, 
it's not practicable to do it on-screen; instead, reset the C- 16, load 
th e on-screen part from the spare tape - it will go to the normal start 
of BASIC - edit it, and then QUIXAVE it again on the spare tape. From 
there you can load it back on to the screen as before; then load the 
other parts from the spare tape inst ead of typing them in ell over 
again, and s ave the edited progr!lm just as before. (The off-screen 
pert . can be edited in the usual way.) 

Cheers! 

Tl.-JC1 -:E: I T :::::C; r.•Et·1C• 

(171:::: 
071A 
~171C 
>)71F 
0722 
0725 

A9 05 LDA #$05 
85 CD STA SCD 
8D E6 07 STA $07E6 
20 4B 03 JSR S034B 
20 4B 03 JSR S03 4B 
20 BE SB JSR SSBBE 
4C DC SB JMP SSBDC 

IO PF.: ItH ".~.ITH I S I ::=: TH E Ot·J-::=:CF.:EEH PAF; T OF THE n,o-
20 PF.: I t·H" BIT::', PF.:OC,F:AM, AtHI IT··· ::=: ::=:ETTI t~Ci ::=:OME 
30 PF: HIT "'·/AF.: I ABLE::=: F OF: THE t·JOF;MAL PART. " : A= 1. 23: f::,:=456: cs~" C ::::TF.:HlG 
40 POKE44 , !6 =RETURH 

1 O PR I tn ":l!'JTH IS I :::=: THE t·KIF.:MAL PART OF THE HJO-B I r:=: 
2(1 PRHff"PF.:OGF;AM .. Atm IT ·' ::': c;o::=:UBBHlG •• " =PCWE44 , 12 =GO:::Uf:10 
:,:0 PF; I t·H" 1HEF.:E 1·1E AF.:E .• f:ACfC:: AC,A I tl : PF.:E :::=::::: C :-H I FT>: " : ~1A IT 134 7 .• 1 
40 PF.:It·H , "9'1 ="A .. " f: ;.; ="E::,: .. ," CS = "C:t 
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DISABLING «STOP» 

Shropshi.re SY7 OAA 
91 - 01 -- 10 

Rob Marshall's letter (September issue) with its warning about funny things 
happening when you try to disable «STOP» came at exactly the right time, because 
I was just wanting to do that very thing in my 'ASEMBLIT' (yes, it's s ti ll 
coming along!). So I tried his suggestion, and it certainly worked when I 
entered the POKEs in direct mode before running the program and restored «STOP» 
in direct mode afterwards. But then I tried putting the appropriate lines into 
the program itself, and some very odd things happened - usually resulting tn a 
delayed crash, either in the middle of the program or right at the end when 
«STOP» was supposedly being restored. (' ASEMBLIT' is a long program with 
hundreds of data lines, and its length may account for me hitting trouble when 
Rob Marshall didn't.) 

I tried a lot of variations in an attempt to find out just what was 
happening, with no success, and then it dawned on me: new values had to be 
POKEd into two addresses by two BASIC statements separated by a colon, and the 
system was trying to check «STOP» after the first POKE and before the second -
and of course it s1:1w half the old vector and half the new, and went off and did 
some very silly things. So I m1:1de up two small machine-code routines, one to 
disable «STOP» 1:1nd one to enable it, end put the appropriate SYS call s in the 
program, and it worked first time! 

Now I didn't really want to replace 'check «STOP»' with 'turn screen on', 
because that could cause problems during tape operations. So I inves tigated, 
and found that what was needed to replace the check-«STOP» routine was a rou t ine 
that would load the accumulator with anything other than zero and then return; 
and by using MONITOR' s 'H' command I found a convenient ready-made one at iB 9C D. 
So I modified my machine-code to send the system there, and it worked. Then I 
combined the two routines into one to seve bytes, and here it is. Try it and 
see if there are any snags I've missed! 

The code is relocatable, so you can put it anywhere convenient; the 
version I've listed lives near the bottom of the BASIC pseudo-stack, out of 
reach of the program I'm using it with. With the code in thet position, 
'SYS184O' disables «STOP• and 'SYS1846' enables it again. Of coursoe if you put 
it somehwere else you' 11 have different SYSs. 

A word of warning: you' 11 find that «STOP» is always enabled after you've 
used QIJI XAVER, because QUI XAVER al ways ends by resetting all vectors to their 
normal values; but of course you can disable it again immediately afterwar ds. 

I enclose a copy for Rob Marshall. 

07:30 -A9 CD 
~]7~32 A2 B9 
0734 .D0 04 

c:c,t--lTFc:C•L 

LDA #SCD 
Lrn<: #SB9 
E:t·lE S07:3f'f 

~:::17 :;::6 
07::::~: 
(17:";:A 

07::C:B 
07:::E 

A9 65 LDA #$65 
A2 F2 LDX #SF2 
78 :::;EI 
8D 26 03 STA $0326 
BE 2 7 0 3 STX $0327 

074J 58 
(1~,:,42 60 

Cheers! 

1 



Eric Jones 
05474 348 

Dear Edit or Roy 

The Fold Bucknell 

ILLEGAL OPCODES 

Shropshire SY7 0AA 
91-01-29 

Believe it or not, ASEMBLIT is finished and only needs writing up (that may 
take some time!), so you should be getting it one day this century. But I've 
been adding John Hadlow' s list of illegal opcodes into it (October 1989 issue, 
page 6), and I've come Bcross some oddities when I've tried them out. So I'd 
like to hear from anyone else who's had a go, and in particular I'd be glad 1 f 
you'd pBss the enclosed copy of this letter on to John Hadlow for his comments . 

What I've done so far ls this: I've tried every one of the instructions 
w!.th every addressing mode li sted for it, except that I haven't tri ed all the 
alternative opcodes for NOP, 5KB, and SKW. For each instructi on I tried 
several different sets of values of inputs for one address! ng mode (usually 
•absolut e'), and at least one set of values for each of the other modes to make 
sure they were accepted. 

Every instruction seemed to do what the list said, except for OAL. Thi s 
is supposed t o OR A the accumulator with the constant value .UEE, AND the result 
with data from the address, and then TAX the final result into the X register. 
Well, it did the last bit all right; X and A always ended up holding the same 
value, but that value wasn't always what the description would lead you to 
expect and it wasn't always the same result for the same inputs. It seemed to 
depend on what had happened before, but so far I haven't been able to find any 
rhyme or reason in it. (Incidentally, what use would this instruction be if it 
did work as advertised?) 

ASO and RLA didn't work with the 'immediate' opcodes given; not 
surprising, really, because you can't expect a shift or rotate to work on a 
fixed value - only on the value at some given address. 

LSX didn't work with the 'zero-page, X' opcode; not really surprising, es 
it's going to load X! But it 1s surprising to find that it does work with the 
• (indexed, X) ' instruction, and the same applies to AXS. 

It seems a pity that LAX doesn't work in 'immediate' mode - following the 
pattern, it looks as though the opcode for this ought t o be 'AB', which is given 
for OAL; but it isn't. 

Well, that's the score t o date, Now: wher e are the discrepa ncies? Do 
the y arise in all C-l 6' s? in my particular C-16? in my testing? in the 
table a s publ ished in the magazine? in the information as supplied to John 
Had low by per sons unknown? , or wher e? Any in format ion will be welcome and 
will of course be acknowledged. Come on, all you lot Out There! 

Cheers! 

1 
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... ., , 

SY7 OAA 

91 - 05-01 

Thankyou for the magaz ine, which arrived this morning marked '23p 

to pay' becaus1e it wasn ' t sufficiently st11mped. Howeve r, in t hi s 

civilised part of the world the postmen ignore such little details, 11nd 

I didn't have to p11y, but it seems possible that some other member s m11y 

have been caught. I expect you forgot th11t " triple issue w11 s a bit 

heavier than a single one! 

Unfortun11tely, there's an error on the first page: yo u've given 

my phone number the wrong code. It should be 054-74- 34-8, 

not 05472_ 348. So please publish a correction, otherwise some body 

living somewhere else in our telephone are11 may shortly be getting some 

unw11nted c111ls . 

In January I sent you 'Two- bits', and I've now spotted 11n er r or in 

the instructions for saving the machine-code section ('88' s hould h,we 

been ' 99' ), so as it hasn't yet appe11red in the m11g I encl ose a 

corrected version in which I've also deleted my dig at you for not 

having got QUIXAVER published . 

It's ni ce to see my efforts in print - now I w11it for the s 11cks 

of m11il ! 

Cheers 



t-1,;:r,,bersh i p l·k,. 16116445 

DeiJ.r· F:0:,1:1 

N • .J. F:i to:hie 
176 Al bo:rt A•,.:o:·, 
F'r,;:·s.t, ... , i ch ., 
M;J:,-,.:hes t,;:·r . 
t125 :::HF 

6 / 1/ 91 

1-Jf·,e-,-, I fi I led in the .,.pplic,J.tion forr11 for the C:1 6/+4 ,:\1.1.b I .,.ns• .. _to:·ri.;·d 
~· no t c1 thi::· q1).e :::.t i ,Jn .~.bc,u.t su.brr, i ::.:::. i o·n:,:;. to th'=· r,1.3.1;j -:'.Z i rre .:1.s r,·11::J k·n,:.1,J l 1::·d91:· c,f 
prc .. ;;w .,r.,r,,in9 is l ir,,i t.o:·d to:, s ,~.'J the l.::·.,.s.t. l·lhen I re·c,;:·i•,.,'E'd tho:· De·cerr,ber- trip\,;, 
i '.=-~-•.1.e I de ,: i di::·d to 1.,.1r 1 t.e -~- l i::·tti:·r a.:::.k i r,,;;i for s-:.:,r,·,e help 1,.1 i th ~.1:,r,ii:• t1JpE·- ins 
th,J.t I 1 ... 1.,s 1.1.s. i. ·,·,9 but 1,_the·n I ::;.a.t doo,.,.,-, a.t the ,,.,,:or-dpr,:n:o:·s ::;.,:,r the· l e·t to:·r beg.,.-,-, t,::, 
,;;,et l,:,nger J.nd lon,~i •.:-r ;.,.nd I ,:J.::·,:ided th.,.t th>:· full stor·1,a1 of rr,,J en:,E·rie ·,-,,:es 
might be us€ful to sor~e of the readers and~ at worst , sf1ould giv~ evet··yone a 
bit ,:if .,. l .,.1.1.,;;ih. Rp.~rt fror,1 .,.n,,ith i ng o:· l so:· it ~H'J r,, .,.ke sor,,e· ,::,f the otho:r 
strugglers feel that t~~J aren't as daft as they th~~ght they were. 
~ In thE· editori~l in the last. issue you said that you could use some help 

,,., i th the r•1}.(:p.:z: i ne. Th,:;· one thing tha.t I ,:.:1.n c,ffer i ;;. '.:-Orr,o:· ho: l p ,,Ji th th,;;· 
photocopying as I h~ve access to two ~,achin€s ~t- work w~,ich prod11ce vet··y Qoo,j 

~ u.a. l i t1d 1:i:•p i es. < I s .. ='.':::I t, .. ,1 0 f::1e1··· .:i.u.-= . .-=· it rt,e.:1.n:=-:. i:.1-·,f:·r e is u.si).3. l l 1::J 0 ·(1':· ,.,.iork i "i"P~~ 
prc1per l JJ ~.t -3.'fll.J c,ni:· ti (i"1':' - IJOIJ. ,.. 1 l rE·-='. l i ::;.i:· 1_,,1h.:1. t I r,·,i:- .:1.ri if IJOIJ. I).!;.,:, a. C:•)P i 1;:·1r­

r1::•91_1_ l .::1.r- l 1J ) . The rE"du.i:tion ~.r,d r,·1.:1.Q·r,ific ,~.tii::,n o ·i"1 both thi:· r1\ J.ch ini:·::. i :1 
infinitely variable so that y~J don't get the print disappeari ng off the edge 
,:,f th;:;· p .,.,;-ie· if •:1 °:,1.1. ,· re c.,.refOJ. l • c.:1.n 1J_::,1.1 .. ,.1 l •ai 9E·t .,.,,!a.•,,1 1,J i th d o i n9 ::.r,,.,1 l l 
nlt~ber·s of copies (say 20 - 30) f·or nothing and l~rg~r· ))umbers wol~ld be 3.5p 
a. copi::J (i f S:-1:,r11E·Of1e si::·e;:. ri1i:· de, i n9 thE·r1,) -:1.nd I co•J. l d ·norr1,.:1. l l 1d r·e t.1..1.r- ·n thr:·rn t:.i:, 
you in a da1J or so. 

I ..:1.F, t·r,c lo::. in•~ c,:ip i es- of thi:· progr~_r,,r,·11:? :.:. r,,,.:·nt i on~·d i r, thi::· l '=·t ti::·r i ·11 c.:1.::.t::· 
you wanted to publi s h an~ of· ther~, theu wer·e do)·re i)1 blue bec~use· we ran ou·t 
of black tor,et~ over C})rist~as. If you dont want to copy tJ·,~ instuctions with 
them I can always type ::.ome out. 

I h;:,p,;;· thE· ::;.1.1.brr,ission i::. ::;.u.ita.ble f,::,r pu.bli•=<1.tion <'.rid if t.fv,re .,re ,;,_.,-,,J 
chang~s you ✓ d like me to m~ke please let Me kno~," 



PF: I t·-ITEF: PF.:OBLEM~'::; 

Thinki~g of buying a printer but unsure of ~1ich one to go for ? - Have ye~ 

alrea dy got a printer but ~~uld be willing to help out a me~ber in d i s tress~ 

- if' s.o, t~1~n read on : 
.J•Js t er•,.,•er o. 1=:1e,:1.r ,:1,90 I •.JE·i:: i d,:-d to ~.p l-:3.sh 01.1.i:. on .:1. pt~· i Y1t.~.:T· 2.Y1d 1:rn l o,:,k i. Y11~ 

thr-·1: 11..J. 1;ih thE· fll-3.1J.:t.z i nE·S I found i:.1.,.1-:) .:1.t .:1.rou.nd £1 :30} 1,Jh i •:h ,.,,.:,.~ .:t.bou_t d.5 rr11_t.•: h ;,~.:: 

I co1_1, l d .,.ffor-d. The1,,i 1,.1e·re· th•.:· £:r,:,thE·r 120D .,_r,d the ::;E· i koe:J·,.:1. CiF'5t2HJ',,.'C. As. th,; 

-:1.d',,.Ert i ::-E·rr,,;-nt::. did r,·' t g i ',/E· rr,1_1.r.::h i nfm··r,·,.,J.t i c,n -:1.nd I di dn ·' t kno1,_1 to,:, n1u.ch ., .l:.,:i u:t 

pr i r,to:rs .n,1,,11,,.,.,,J _. de·c i di:•d t,:, b1_1.1,J th,,· CiF'50D frcoir, E. E. C. ltd. .:1.s. U·,-=rE· 1,.1 .,.E- .; 

nice picture of it connected up to a F'LUS/4 and the advert said it could b i 

c,:,nne,:ted di r·e,:t l t,J - n,:, E·>,:tr-:1. i nterf .,.ce· req,.t i r,;-d. l•Jo;, 1 l , th.,. t s.e·en·,o:·d f'<'. i r 

en<.:11.1.gh _. ... CJ.n ··· t 9,:; ,.,.tron•;;;i ··· I thi:•tr.•Jht... ! 

Well, the great ~ay dawned and a large ~1rcel arrived by carrier . At l as t 

i:.ho1.1.ght, c: .:1.Y1 1J.SE' ''''=' F'LU~:/4 -:1.:::. .:1. 1.,.reirdprc•c~·s s.,:,r .• i r,,p,··1;:·:=.:.:. ,~1'd fr i •::··nds -:1.r1( 

,:,:,nvi ·,·,,:E· rr,,,J ,,,1ifE· th.~.t .,. cor,,p,J.tE'r ,:foes s.,:,r,,ethi rn;1 1J.s,efu. l -~.nd is.n -·t ju.:c. t f ot 

pl"•'.! i ng ga.r,,o:·s t,::i a.void d,:, i ·r,,:;i thE· 1,_1.;,. l l p,J.per i ng. H.,.\1 in,;;, fitted the pl 1J.'~J I p1_1.1 

in some paper, fitted the ribbon that was supplied & tried ~~e ' printer t es t · 

to SE·i:· 1).1h .~.t 1).101.1. l d h.:i.ppen. Thi:·r8' in front 1Jf rc1e r,..1.:1.::. .:1. p~·· i ntou.t of 11.rh ~.t i ·I 
c,:,,;_ l d de• - c,:,r,,p l E·te .,. l ph.,.be·ts in 1_1.pper -~.nd l c,,,.,.~r ,:a.s,e <J.nd .,_ l l the CJ::I 

graphics characters. The graphics were fine but the lc~er c a se lette r s were 

frankly , awful - at least the g ' s, p,s, q's, j's and y ' s were. Now I new wh1· 

a. l l thcise refE·rE·n,:E·:::. to the la.,:k c,f dE·~.ce-ndi::·r' ::. c,n the che.:1.per Cor1,ri"1( 11:lor1 

pr i ·nt,:·r:. rr1e .:1.nt. 

Und-:1.1_1:,-,ted co·nno;;·cted it •.t.p to tho:;· PLUS/ 4 -3.nd tr i e·d p r int i ·r,,:;, c,1.1.t 

di:".1c1Jr{1i;·nt fror,, thE· 1.,.,ord proi:~·:E.~-i:-r. ThE· b~.:-~.:=.t 1Aorked 0. ~:~. for -:1. 1).1hi li::· a.-r,d i:.h i.:· · 

the r i btn:,n j -:1.r,w,E·d -:1.nd ther--=· 1A1,;,re tho:· rr,os. t -:1.,,.,fu. l no i ::-es. 1,.1h i le the pt·· i ·,·,the a.' 

tr i •::·d dE·::.pEril.tE· 11,,i to w;,•,10:· -3. l ,:, ·r,,;;i 1,.1h i l ~-t be· i ng '.:- l ,:,1.,J l 1,,1 s.trJ.-r,g I ed. 1. E•,!po:·d l:., 

l:.1.1.rn i I:. off before therE· 1,_1.~5 rri3 .. _i or d.,.rr,.~.ge think i. n,;;i th.;,.t I rr,,.,.:c.t hc1:,..-e p1.1.t th, 

r i bb,:,n in 1,.1ron,:;i. I rer,,o'oJed th,;;· ca.rtr i d•;;i-=· -3.nd opened it ,.,.p ,:,n l 1,c1 to find 'd-H··rJ 

of ribbon ., ,,.,ith .;,, r'ti'(,d of 

,:1.1. t a. l i:ir,,;1 =·tor,J ::;.h,:1rt J 

togethe-r dozens of ti r<11:·:=. 

nee,jed ~ new one. 

it ~s own le~.pi·ng out all O\;er tt·112 floor. Ar1~wa1JJ t .. 
c".fter· ta.k i n9 the u·, i n•~J -~.p.c1.rt <1:r,d pi.t.tt i n,;i i I:. b.,,_r.:: 

d~.:·c i ded tl ... 1~J.t it 11J ;-1,;:. n':·',.,·i:·r ~,;i,:J i r11J to ,,.1 c1t·-k -:1. nd 

Th,:;· ..-,1::-,; t d-:1.•J I ph,:,ned E. E. C. 

dried out and that they wc~ld send 

-~_nd tho:·•,,i ::; .. ~.id f:.h .:1.t tho:· ribb,:,n r,,,J.st h a:,_: 

a r~·placement ~s soon ~s poss ittl ~ . I r, th 
cco1.1. l d ,;;i,;,t -,. ;;.1_1,pp l •J ,:,f r i bl:n:,r, ,,_ a.s E. E . C 

s .. I i d th,;,1,c1 didn'· t keo:·.p r,,.,.n1,c1 in ::.tock .i.nd so I ~-tc1.r-t,;·d plot_t.'~hin,;-i trw c,1_1.'~Jh t h 

office supplies catal~~ues al:. work. And guess what? - they all stoc~?d e~e r 

r i bbc,·,·, kn,:,1,.rn t,:, rn.3.n e>:c,:;·pt tho:· one I 1.,.1.;,.nted. E\.-,;-nt.,.,.c". 1. l ',! .,. ft·· i end ,,_,ho de .,,. I 

wil:.h so~e of the suppliers phoned a company he knew and after the inevita bl 

i:r.~.1:k::. a.bc,u.t his r1,.:1.+.:.1:· 1,..1 i th ~- ,:r··.:1.pp1::J pr-i 'f'tt ►::·r) 1;;iot thi:·r<, t,:, 1:rrdE·r :::.orr11::· fi::1t·· ri'1,.: 

B~r1g Qoes m~ stt··eet cred. once ~Q~in! 
Hav i ·r,Q sor·te·d out t~,e ribbc,n pr·obleMs I could now turn my ~t tenti 1Jn t .,) t }) 

print q1_1.-:1. l i t\.J. I ri:·r,,t::·r.-,bered :::. -=·•::· i r11~ .::1. pr·o9r ~Y,r<1':· r n .,· 1r1-:,1.1.r Cor,,1r, 1:11:lorE· ,· 1_,.1 h i 1: h 1 .. !.~ 

::.1_1.ppc•:=.":d t 1:• •=eirrE·ct tJ·,i :::. pr i::1bl -=:·r<1 '.=:.o i:•u.t c:~.r.-,-==· tht? i:1ld r,, .~.9:::- .. ~. J ni:~ 1 ... 1 th•':: \ J'' 



cor~e ir1 ttseful so~e·day) and t.here it ~1as,/Wordpt··•) -~dd - 1)n. ✓ ~well~ I thougf·1t 
/th.:1.t do1:·sn···1:. look too b.:i.d., not rc1u.ch rc1 1: 1r·e tha.·r, .::1. p.::1. 1;,e lon9 .:1.nd it/s ,;)cit 

those funny checks.11~ thingie·s so you ca·n/t go wrong can you·?' 
After about four hours I had typed it all in, being very careful ~::, get all 

those numbers in the data statements right as they obviously meant somethi~~ 
to thE' cori'1pu.t ►::·r E·',/en if tJv.:·1J di dn ,· t r111:·.:1.n r,·,u.i:t·, to r,re. The-11 c.3.fiH:· the gri::a.t 

r1,or,,.=·nt, t,Jpe ···r·u.·,-, ' hit ,·rE·tw··n'· <:1.nd let her rip! - t :,::,., 1A·,.,.t do I ,;;iet? ·­

"error in line 190 ' Well that didn't get very far did it? Check the linE a~j 
there it is, one of t~e numbers is wrong. Never mind, everyone is allowed O~? 

mis·take, so correct the lin~) resave and try again. 
T1.,.1ent1c1 t,.,_,,:; res .. 3:,.:E·s 1-3.ter I've fir,.,. l l 'J got it r i 9f·,t <:1.nd de· l eted a. l 1 the 

,_,_ .,-,,,.1.,.ntE·d ,,,-er·sions fror,, the disk. At lE·-:i.s.t r,,,J t,Jpin,;i'·s. getting better , I c.J.r, 
t1=1P•=· ·' ::;.,:r -3.tch ,· i .,-, one s.econd f 1.,.t .,.-,-,d hit thE· •·'r' ,· ,,., i thou.t look i n,;i. I sr, ·' t it 

amazing how you know your brain has given your fingers the right instructions 
bu.t th;:· little s.ods. g,:; off .3,-,·,d do the·ir 01,.1n thi.,-,.;(? An,,,,,.1.3_1=1 e\/E··,·,tu.cd l1J it -:1.l l 
looks o.k. and I try again - type 'run' hit 'retw~n' and what happens? -
'please wait ....• ' 

After· ,:,.1f·,.,. t 5-E·E r,,s like hours 1,Jho:·n I' 11e ,j us. t dE·c i dE·d th<:1.t the· th i n9 h,J.s 
ob•,..- i 01_1.s l 1J ·' hu.-,-,g ··· the scr-'-:·en t1.1.r·r,s b 1 a.ck .,.nd I 'n1 in the ,,iordprocessor. Th,J.t 
,.,.,.,_,;. c 1 E·\1E-r, I··· 1/E· r,e11e-r t,:,u.dv.;·d the· 'F 1' ke,J a:nd it·' s dor,e it .:1. l 1 b,,, its.elf 1 

~ A-:t:.1.1.~. l l 1:=1 1,,,1orke·d i:iui:. <:1. fte·r··1.,.1.~~.rds th.:1.t the cc1r11pu ter ::-pt:.:··nds .~.bo1.1.t 12 ::.E·cc1·nd::; 

poking itself . - well I hope it enjoys it - it s,:;~r,ds like self abuse to me! 
Since then I ha11e managed to implement all the functions on the programme 

~ (on1:e I/d worked out that C= ref~rred to tt1e CBr1 ~<ey) and it works \/ery 1Jell. 
B1.1 r,,J.k i r,g .,. ::;.ecc,nd pil.5-S ,:,f the pr i nthE· -,.d u.ndE·r e.:1.ch 1 i nE· it pt·· i nts. proper 
desceThjers and the justification is much better as all the gaps between th2 
,,.1ot··ds .,.rE· eq,_1 .. :1. l . The· o-,·, l 1J pr-,:,b l-=·r.-, is tha.t it tJ.kr:·s. t,.,., ice -3.s long to pr· int .,. 
docuMe··nt, which in tur)1 produces tt1rs·e times as many gr·o~ns from t.he wife· an 1j 

kids if the're ~itching T.V. Also:;, because of the difference in the spacing, 
the print •:B.rri-=·::- on o•,.:er the perfor-:1.tic,·,·,s in the p.,.per and then le.3:,.1-=·s .,. 
gap in the middle of the next sheet (it took me hours to:; sort out why it was 
doing that the first time it happened) but y,:;u can deal with this by changi~} 
the pagelength and papersize with the appropriate emb8Jded commands. 

Flushed with success I g,:;t the old mags. ryJt again and looked to see what 
el=--=· there ,.,.1-:1,::;.. The .,:3pel lchc·ck'' pt··,:u:;ir,.w,rne seer,,e,d .,.bou.t the 5 .. ,.r.-1-=· length <:1.nd 
I eventually managed to get it working although it took me quite s,:;me time to 
s.ot··t ou.t the i r,::;.tr-1.1.1.:t ions. don't knc,,,,J if cor,·,puti,-r pt··o,;w·-:1.r111Y1er::. 01.r·,;;· 

p.,.rt i cu. I .,.r 1,.,1 b.,.d ;;,, t E·,q:, la. i .,-, i nr,;) ho1,.1 their prcu;;ir.i.mr.-,-=·s ,.,Jcw·k or if it,· s ._i us t r,,,=· 
th.:J.t'·s. thick. 'Spel lchE·ck' ic,;. ver,J 1Jsefu.l .,.nd ,.,.,orks ,:,n the cle\/er prer,,i:;.,;; 
th.,.t 1,,1,:,,_,_ :::.t.,.rt ou.t ,.,., i th ·,-,,::, di ,:ti o·r,.i.r1a1 a.nd check U·,r,:,1.1.gh 1,1ou.r ,:,,.,_,.,-, dcu:u.r,·,o:··r,t,;; 
a.dd i ·,-,g 1,.1or·ds ,,.If", i ,:h 'JO'-'. kn,:,,,., to be correct ,_,.-r,t i l 1,1c,1.1. ev~·nt,.,.a. l 1,~ bu. i l d ,.,.p .,. 
pet··:;c.c,r,,. l dicti,:,-,-,.,r1.,1 of -:1.ro1.1.-r,d 7'.,00(:i 1,.1,:;t··ds r,, .,_;-::irr,1_1,r,,. This is ,:,,k. if, like r1,-=: 

~ou C3.n 3pell but y 1)U. make· a lo·t of rnista.kes when yc1u typeM 
The ne~ t p~Jgramrne I looked at was 'Nufont'. Now if the aim of the game is 

to r,,-:1. ke the in:=.i:r,.1.,:tior,s .,.::. diffi,:ult a.:=. pos-:::.ible then this one r,·,u.st b'-:· the 



h.;1: ,.,'E' i::.IJPE·d i fr .:1. l l th1::· r11 :1.ch i Y1E· -:i:11:::l t::· ~.s i rr.::. t.ru.1:t'=·d a.-r1d .:1. l tho1.1.9h it .:1_ 1 

2.pp•=·-:1J··:=. ti:, b.:.:· corri:· •= t .:J.nd the proc~re1.r,,r.-1e ~.1:ces::.1::--~. th~· 3 FLJ_lf 1 l·L F' . -~.:::- i 

sho1.,. l d., th~.:· pt·· inter t.:.ht··o1.,_1:;:. -~. 1,.r1:il:1b let·· ,:1.·i-,d ~w-odu.c,=:·s .?. l l sr:,ri:.s ,:,f g :1.t··b a.•;i e ':.rhi:: t·· 

f-her'=· ::: hr:,1_1, l d bi:· -3. 1: .:1. p i f:..:1. l a. ·nc1 th~· :::.pa.,: i n ,~JS 2.r ~ -~. l l 1.,.1t··ciY1g . ::: i (11:e r•::·-?.d i '(1,~ th 

l et t.e t·· ft··-:, r,·, Et· i ,:: .Ji:1T1;..:•::~ i ri l =1.~.t ri-,c,f,t:.h ··· ~- r,,.~_9 .:1 z i ·i"1€? ,:,r, ho1 ... , to pt·· i r,t r::11.1. 1: -:1. r.-,'=·r,, i:--., r 

d 1_1.ri'1p f t··i:1ri'1 the rr11:1n i to r I ·' '•le bi::· ~.:""n .:r.b l 1::· cl· .. 1eck t:.hi::· pt··o9r .:1.r1-ir1·1~::· l in~· b1:J ·l f n ~· .:1.niJ 

k'f1(11 .. .1 I ,-'•/'=· t,:::1pe·d it in cort··e,::t. l 1::1 b1.1. t -~.::.. t.hi:· cor.-,r•1-~.nd f1.1.n,:t ion dc,es ·f, ... t. :=-~·•::·r,, t 

~Y,yon~ knows what it i s please let me know. 

T~~~ ir1s tt~1J.ct.ions fot ' /Nuf1Jnt./ refer· bac~~ to anot~~1~·r proq1~·a. mr,)~· (N~ 

chc•.r ci. c+:.er ::.ets f,:,r t.he MF:: ; :::O J. /·c: > 1,.1ri t ten f,:,r t h,;:· C:6 4 ., .·nd p 1.1.b l i ,~.h s d in tf· 

~·,r1NC. :=.erio1J.s Us ers Ou.id ►::· 19:::7 -' . R,:cc•r·din•;;i t,:, the 11.,riti::·r., F~··.:1.nk c . .:,.r·:=.1:1r1 ., ':J': 

c .,.n c,:, r,,bine t.ho:· .:1. l te1···n.:1.ti·,;o:· ,:J-,.3.t··.:1.c tE·r c'.'-et.:- ,,,ii:.h ·'t·l•.1.f,:,n+:. ··· . l·J-=· l l. ·U·, .".t. '·?.- f i. i 

bu.t hi::· doi:·snt tell 1=:101.1. h-:- 1.,.1 t. 1:1 d,:1 it. Are thi:21J .:1.l l l,:1 .3_d~.:·d s1:·p 1:;" t·•.:1.i:.1:'.· lt:J b 1::·f·1::it 

l o ~Jd i n9 ··· r,1.1.f c,r1t -~ i:,r 1:2.n th 1: 1~ bE· C0((1b i n":·d i n+.:.o c•·ni::· l ,:1·(11~J prc11;ir .:1_ri'1r 1) 1::···? I ~· ',/ ~~- 1 

i(1~a s o if· an~o11e 1:an ~,·1light~n ~~ I 1Jo1~ld be mos.·t gr~t i:·f~ll. 

::; i ·,·,ce U ·, ,;n I h.;_,,_,.,, b,:,1.1.,;, h+:. -3. ::;CF: I F'T /PUJ::; c~.rt r i d,;i,;·. It. t,::,,:,k r,,e· .y;i,;;·:;. t:.,:, i:r ,1.1. 

:::. i::· ll ir11;i t.her,, f o r £9.39 b1.1.t I di ,::h .. ,-~t ~.nd of c:,:,1..1.r:::.1:· t.h-=.::-1=:1 1 ... 10::nt b1_1.:::. t (Mt;J £9 .: 

r1)ay ~)ave saved t~~~ c1Jr~pa ny! ) A1~~w~y I miss.ed th ~· b1JJ.t as ~isu .~. l an~1 ~~~d to b 1 

on ►::- f r·• 1:,r,·, Pr,..:,: is i ,:,n. I 1::·nq1_1, i r~·d -~bout thi::· pr i cE· .:1.·nd the1:;1 t.1:• l d rr11:= i 1:. 1,.,,:,1.1. ld # I 

£J? + ·.,-. -~ . • t. I th i:11.1.qhi:. this , ... ,~.::~ :a. bit E·>(C".:·s::.i\,'~:· -3.s thE·1:,1 h.:1.d ::.old t h':-ri'1 -:1.bi:11 

tht··•::· i:· 1:;:11-:·::1.rs bi::·f ore f f.:-r £ 19 . 9::"~ b1.1.t t he rr,~.ri I '.=.po~•· •:=: t::.ci '.:- -~-id -th.~.-f:. it 1,.,a. :::. b~·•: .:.1.1.1. 

it 1.,,1 .;1,:= . . ~. _.•onE·-off ' . t·-l,:1 1.1.1., I ... r.·1 .:1. ,~1:·r11::·r1:~1_1,::;. r,,~.n .=1.nd l ik-=- t,:1 f::.hi rrk th-::- ~..:1e :::. t 

p eopl €· b1.1.t if th.:.:·1J e:=.::p1:·,:t:. r,, i::· to b~::· li ,:;·•,.:-=· th-:1.t t:.h1;:·1o1 M.=1.de .~. r.::h ip ji) • .:: t f 1~.1r r11 

had .1 box ~nd i ·nstru1:t.io)1 M~)-11_1.al p~~i nt~· cl and d1:·liver·~1j it to ~e i n t1~0 d~~ 

the•,J ir,1.1.::. t think I f,;:· l l ,:,1.1.t:. c,f the nE·-:1re::.t tt··•=·e I ;:;ti ll , 1,.1 f·10:··,-, 'd ,:,u.' t··e ,:,-._,.,2 t·· 

b -~.t-·r-·€:· l IJ O'). p .:1.1=1 1::..1 ,:r•.1.r·· ri·,c,ne,:.J aJ,d ~= f{1 i l ~::· . :::i n1:e· t:.hi::r, I cf i :=,co •,.,. •..:·r,:;·d ~- l i t ~-t -~~ ,;_,,: rr, 

.:1. 1 ... 1.:4- 9-:l.zini::· c:1. l led ·' Mii:r·i:i cr:1r.-, p1.r.t~::r Mtir·t ·~ 1 ... 1~·11:·re 1:,1 1: 11..1_ c .::1J1 pl -:v::e .:1. +~r-·1::· ~:: :1.i:J· ... ·t:rt: 

b1.1.1~J 1:,t· :::.i:· l l h :1.t··d 1.,_1 .:1.r~· .3.-r,d :=.o fi:.11.1.::1.r.;· :1 . ..-,d t.hr-:,1.• 1;;ih ,::.ne •:•f +:.he .~ d :::.. ·· r,P:'.· f:. ,., :1. q 

i ·n Pot~ts~o1It~1 ( Hi T1)l~'J! :1 ~~~·10 1~ot ~1old of· a copy for f :3. 00 . A~, wE·1l! C' E·~.t 

•,.:ie . ::;ti 11 he did i -.-r trod1.1.c ,.:· r,·,e t::.o C16.-··'+4 fl'rl'.:-fl1:.hl1:,1 .::1.nd 1 ~· • . .: -=· h .=1.d s ,:,r11"=· ni 

; .1:,f t.1, .. 1.~.r-.:.:· f't--c1rq hi r.-,. Of cc,1.1.t··:.::-~:· ··· i,Jordpr,:, ~· JJ,r,j ·" t·k 1. f,:,·n t .-· dc1 r1 ·· t. ,.,.11:,t· · k 1,_1 i 

::;(:fe'.IF·T/ F'l.1_1 :3 <1.nd s,:, ., -~. ltf·,,:,1.1. ,;,h i t i = 3. b r illi ,,.n t 1,.1.p I"'r,·, b ,:,.,:k t ,:, :;: q ,_,_.it· '=, ,: 

1,.1 i th t.h•2· pr i ntou.t:. :;:.,:, I ::.t:. ill h<'.'•.-"e t,:, 1_1_::.,;;· the 3 F'LIJ::; 1 /',:,r .,.n•~t hi ·,.-,,~ t:. h .c I: 

w.~nt to ~-end out. 
::;,:, .• 1,.1h,;:-r-=· doe::. •". l l this l •2·.,1: ,;,;;· 1_1.s ? l·le l l f i r ::;:t,; ,:,f -~. l l, i r f':.:,1c1 ,>~ ,•· :, f it 

pr in+:. thi s t~. l ~- ,:, f 1.~11:1,.:· .• -~.Y1t::..11:iY1J::· 1.,.1ho i :"::. 1:-h i r1k. i n•j of br.1. 1::-J i n 1~ -~- p t· i -,-,t.:.: r 1.,1 i 1 l k f 

t.h .,.t t.f·,-=·1,J n-=·ed t:.,:, fi ·,-,d 01.1.t it.'·::. ,: .3.p.,.bili.t i E·s fir ·::=.t. I 1.,.1 ,::,1.1. l. d ~- •.1.•~1•;,e:; t_. th .~+. 

th,.:· s,.:i t··t of qu.es t:. i OY1:::. 'JOU. r,e'=·d t: o ~.:=.k .=1.rt::·; D1: 1es. it:- h t~.•,.,.~ ~1. b u. i 1 t i ·1· 1 i: 

i r,t.1::·rf.:1.ce or d1:i I ·11 •:::·1::·d to ::;.po::·nd £30 ,:,r r,·,-:,re t•:- 9,=·t:. -:,n-=·? tire t he r · i b~:.11:in:; -= . 

to obtai))? Ca,1 it cope 1~ith si·r1gle s~1€·ets a.nd cc1ntinuou~. f~~ed p~pe·r ~))d 1~ 

it t .~.k o:· di f f'=·t·· ,;:·r,t:. ,,Ji dths ,:,f p .,.c:,e·r···~• I.Ji l. l it l:u? ,:,:,1np.~.t i bl. i, ,,, i th th,"· ~-•:•ft, .,. 



I , .,,.-=· g,:,t or h -:,pe t.o 9e t·:• C.3_.,-, it print t.hE CE:1'1 gr.3.phi•: ch.3r.3.ctErs~· If it , =· .3. 

do~ Mat~i x i s it a 2~; pi,·, (v€r·y good b1Jt e xp~nsi·Je) ·9 pin (quite g,:iod E~.p. if 
it i:c. ,: .3_p .,.b1E· ,:,f no:·.,r 1e tter q 1.1.a.litr,i - Ill(!) or 7 pin (cho:·J.p but c .,.n't print 
d~s cend~r 5 )? H•~w f·a s t doe·s it print? -usu~lly giv~n in cf·1at~~ct.er~ per seco¥11j 
<CP::;:_i.. di:ie :::. it h 2,•,.,·e -~.n1:;.-1 E">::tr~.J fo-nt;. ( t1::1pi:-f.:1.ce ~::- ;1 bu. i l t. i T1. If I~,:•'J. -✓ re 1:,n .:1. 

tight b1.1.d1J 1::·t 1~ 1:i1J. r"t i 9ht ci:, ·n:::. i di:.:·r -='- d .:1. i ~-1::.J1.,_1h~=~- l ,.,.1h i c:h i =- s 1,:11.,1 -~~ ·1,,:i i s•J .3_ f1d i:a.'f, 3 t 
print graphi cs but. gives good quality print and may hav e interchi~J1ble print 
r,rhe,;::· l:: fot·· ,j i ff er-e·ni:. trJpe f.,.,:~·::.. I ,· l l g i \1e· -3. ru.ndo,,.,n c,n the· :3e i k,:,sh~. la. t•.:·r 
-~.rid P'=·rha.p :::. 1f other r•,1::·r,J.:•'=·r:s c,:i1.1.ld :si:·rid in -3 . .=.ir,,il .:i.r list ·for t.ht..:·ir prif1t:-t?.r2. 
it may help pr··o~.pec ti·~·e bu~~rs r1ah:e a M1)t~e infor·r~~d choice~ 

1=1-nd not.,.J f"o r th'=· r110~:.t i r,,port -:.,.-r1+.:. p-:1.t· t _; c .:1. n .:1.n1,Jor,e h'=· l p rtn:· 1,.1 i th th1:· foll 01.,,1 i n1;.~ 
pr c,t, l o:·r,, :c:~· _; 

• 

1 / H.:1.:.::. -:1.rt\:IDn 1::· el ::::.i: · c,1).t t.hE·t··i::· 90-f::. -3. GF'5~:::1(1 pr i ni:.i:::·r~ .:1.nd if so do ':JOU. kn,:i1,.r if 
i t '· s r,,,:,::.t l i k-=· the t'IF' ::: :::01 c,r·· :::o::::. Also is it ,:or,·,p.,tible- ,,.,i th .3nr,1 of th,,, 
replace~ent des c e nder RC~ chips such as printkit lV or printer lV? Ci r 
they ' re still available-. 
2/ H :1 . .s .:1:r11::1oni::· ft'1 ,3."f1 .:1.9 e d to 9•::·t ' t~u.font ... 1.t1i:.rki f1 1;i .:1.nd if :: . .:1 Cd.Ti t.he,J tE· 11 r1,i:· hc,1!, 
to l~Se th~· ~ltet~n~ti \;e f onts? 
3/ I:::. it pos~:-i bl e ti::1 convi::·rt J ,-rtl) of t~i1:::· dl'..:•::.ci::·nd,.:·r pt··o9r .;1.rr11)1~~·::. rt1ent.:. 1 •J i",ed .:1.l:10',/ 1:: 

to work wit~ SCRIPT/PLU:3? 
4,···· D1: 11::·::. .:1:nI:-.JOY1e kY11:11.,.1 if the ,. F'r i '(it E'(1ha.·rir:1:T· .,. di:?i: k top pu.b l i ;;.hi n9 di :::.k f ror,·1 
1r'.E.F:. 1.,.1ork:::. 1.,.1ith thi::· GF500 or ., if ri (:it., cou.ld -~r11;::10-r1E· le-rid rr1i:· -3. ,: 1::1p1::J to tt··,=-J 

· •:-1.1. t. 

poir,t out t~·1at. dot m~t1~i x pr i Dtou.tE don ~t photo,:o~,y to1:1 we·ll so tt·,e or··iginal 
cop1J 1J)ill ~,~.~,~- b~en better· than the one yolt ~re r~ading nc1w~ 

F't•· i Y,to;;T· 

Pt·· int r,,o:·tf-r,:,.:J 

I nt•=·rf-3.•:t::· 
Cf-r .,,.r .,.cte·r t-1 -".tx i 
Ch .3rc1.ct;;·r F' i. t,:h 
Char·act~r Colu.Mns 
F't··ir,t :;;. peo;;·d 

Graphics capability 
t-lo;; .,.r Li:tto::·r C,1.1.ll i t,,,1 
E>,: trd. Font.:=. 
P."_p,;c· r· 

::;e i k,:1.::.ha. GF'50~:::1\,1C 
Dot ,.-1-:f. trN· i }~ 
Conn~·ct~ to seri~l printer ~••)t~t . 
5 dots wide x 7 dots hig~1 + 1 (spa,ce·) 
10 Characters/ inch 
:::O/ l i no;;· 
'.:;o CF·::: 
Prints CE:M a~j user defin0j graphics. 
tfo 

E: :,< i=• -=~- ··,-, ,::J ,;=· •:J 
4.5 to 10 inches widt::· contir,uo~s fe ~d only. 

Ribbon Avail a bili t y A bit hard to find 
C0r~~1 3tit1 ilit.y SeE·~s to ~~ot~k w1tf1 mos t soft,,J~re 

If -::1. fl 1.=l •: 1·(1 >:: r.,_1 .:11_1 ld like .:;1. 1.,.1i:,rkin•;J c,:,p,::., of ·' L,J.:1rdpr1:1 ,.. -3.nd / ,:cr .··::,p1:.:· l lr:h;..:,:k/ plE.:t.!:,1:::· 
send a d i ~k and S.A.E to the fol\owi~~ address; 
Mic~ P it.chi ~ .. 176 AlbErt Aven~e, Pres twich .. Manchester .. t-1 25 8HF 



~11 ljdW'al'II ~ 
10 REM *ttt)}) +4,'C16 / PATTERNS (((*tit 
2 0 COL 1)R4,6,4:COLOR0! :3 ,7:COLOG:1,1.5.5:GRl~~=•~iIC:1, 1 
30 FC1R S=6T0310 STEF· +3 
40 D~:AW1.'S ! 0 TO 160 1 100 
S:21 l"-lE. t :T .3 
60 fC:R f= 3 TO 13 5 57"EF· +3 
~·0 ~)t''fll:I :l . ., 1 t_:,: .~ ·' 1 {11(~ ro ;;;;~o ,' T 
::,1,:r t·IE::\ T T 
:~:z: CtJL.or;: 1 .• 1 s .• :s 

11 ~!1 [IP ;~l·J 1 _, l 61l: , :t 121121 TIJ E: ., 201;) 
l ~,ZI t• !E ;-,;T E 
~.30 roF~: \/;1 ~2 TO 6 ST~ P - 3 
140ORAL·Jl. ~160 1 100 TO 0 1 'i 
1 5~~t NE-~;«; T '/ 
16\'D (:QL_1Jf.? 1 ·' 1 t_:: ; ,' 2: 
1 70 r"' ::,r;:c~,.;:,,,:, 1,;;:, 
160 CIRCLE1,160 1 100 1 ::· P1~IN1·1, 160,100 
t : ~~ r,Jt:;·-:;T C 
;;~iz10 CHi=11::;: .' 13 .' 1 2 ,, II 

2 11;~ 
220 FOF WT=1T05000:NE XT WT 
i'::~0 COLOf:: 1 , ;·, ~) 
2 40 GRAPHIC1,1 : P=1 
2:~"5\~ f:-1JF::1~::::5TC: 121;~t 
260 c r~·c·LEl,160, 10\~ .' l~:· F· ~- P 
~::: -7;~1 rr~ F·-=-1 rrn-:~-i i.::·11Ir·JT 1 _, 16 Q.~ .. 101 -¥P 
:':;:':0 NE ;-<;T r.: 
2:~1 Q'.1 ( ·OLC0:Qr _, 5 _. ~~ 
:::,;;_i,;;:, ,:·i:::f1i=•H IC 1 . ,:::r.:1"'11='l11 ::: :3 
~- 11.) 1~;1JT1.1 ~:-00 

H,.: r ,=_: 'l ~.:- .J pi-- i")•Jr ::1rr"1 :: ,,:::1.::.,:: .J 1:in :1 1.: •.:,r1·11:, i n .::1+: i 1:1n c1f 
T! -,1~· fit-·::..- +.: i:::.,t · : ►.: 1,_1 .. :.1:::. i~ -, :"~· - c. I 1::- :~11,~1 t.:. :.. · ::::+:,::··,_,·1::- n E·€·l l c .7:111 1:::·d ·· P ::, 
:=:- 1 ·. ,·. 1::1nd 1::.1n~~- 1,.1..::1_:. L:• :-·· r-1.::-:1t··1-:: E'</ ~·t··· i n•::ih -~jri-1 in hi:.::- at·+: :i ,:: l ~.!·s 1: 3 l l i::·,: j 

F•l_~L:,J. i .::: ~·, i::·d ::::1 ;: 1:1 in 1~: . c. I t.ut :!. n 1~~;:;si~ 

1.,_1() :.:: :-11:·1~"-1: p t-i:.:r ·;1~ :::1f,1 :-:·-
+. 1-:: ~--n ·· ::in,•:~ !: I·, ►.: 

·._:•-~ 1,:•:,r11b 1 n~..:-,:J ·!-: h'": j~.e +~ 1,.1i::-.1 sh)::1r·· 1:: pr--·:J•:?t-· :..H1L:- 1_,_1 i t h :?;Or1·1~::- fi":i_:1,:l if i c :1 t 1.. en -:: . .::i n-::l I l: 1·", .t I if~ 

>-"•::iu · 11 f ind t,hr.:· r~:::-:::.1-1li: l!'!:1~:: ~:_:-::;:. -~- Or1·:i::· in i: i:;·t"' '"? :~.-ti 1•1·:J r:·,a ·~~\:.·~ ·rn::?.- ., :tn,:-J -~11_ l:: 1··'11 '.: ..:;·t·1..:1 :1.:: t,1:;1. 
c ·._:e r- 1 n ·;;ih ::ir,1 .:-:j ;.-·::;. +: k,,:.:· ::: ,=r- 1::·~: 1·1 b(:·9 in:::. +~ r:, f 1 ::1~.l- ·1 : __ , i 1 ,::! J. ;--· 3t·1-::! i -f' :.--'::iu d~! i:,r1:: ::. ::::. ~--~·1•.:: 
[ ~; i !IFT--i_O(:l<J t~i;-y '../i:11J ::":,hi.::iuld ::":-•:::·i'.:· i::-1 -::l•.) "33. re·:::.OJ. ', / '2 in1: i:, 3 p a+; -l::et-t"1 i.: ·f 1:~i:1 1 1: 11_11-· :"::-

·Jl i.di n·;,1 (?ff,:it--+:1 1::"s :.==-l '.:·· ui:, 1:1--i~:.- b .::1c~::•Jt"·1:11..1 nd of 1:1-:e :7..ct-·e t-.:n.'/ i::-:, u ~-1.:.1•,.:1: · t o b ►: P -::i t i ,:-: n~.: 
.Jt ·':he .. :;·n,:1 :-· -::::t··t :_._1hi .tc '!:h i::· p -::d:+:,~-r··n unt' c1lds .::i.; thi:=: .f: .J k 1=.:·:= ~ l 1 t. t: 1 ~:- i: 1r111 : · 1: i::i 
f i. n i :::h . 

Thi::-t--i~- 1 s .. .'J p .::iu .::.e (."if :jl::,i:11,.t·~; 1. (~ 4: !J 1 5 :: - ►.:: - ci::.w1d:.::- be~: ,_,_h:;·1;: n t 1·"1•=: p .=j·t ~: •= t· t-,E. in 1: ! 1t':· 

r1: i :d j f-::· i:,f -!: h•:· r..:•ri":1•:;_:a-·.::iri"1. 

~::.·1 1~ ~3;;:. r:,::; d•?lef~::;· l ii"": S· ~:, l::,1-;:· fo r-·•? t- un1-1in·:::1 thi :;. F·t--i:::1•;;1··-:.l rt1 .::i~: ,i ·I: .:;1l t•.: t-·5 ~-h ►::-

d i r, ;:;: c+_- i. •::i n 1:if !: h~:- f i 1 ·1.:::1 l r-·•:::·::: u 1 +:. I f ::--·i:i1_~ 1 e.:j•,_:1:;· 1. i i-t~~· (3 in ::--•1:i1J 11 _=: ,::· ,::· 1)1J--i .:1+; 

4-o 

/ 



,,. 

C BB ZV ROCK VIDEO_PRp □LJCTIONS 
55b OCCUPATION LANE SHEFFIELD 812 4PS 

0742 641046 

Dear Roy, 
Enclosed are directory listings ' f'rom disks I have been sent 

f'rom Ronnald & Gerrard De Bruin which I can copy if' you- send some 
blank disks. 

I have also sent a cheque of' £12 f'or mv subscription. 

On the reverse oF this page you will Find a short listing of' ' the 
little raster proqrame demo I have done so Far, it needs a little more 
work yet & I will probably put in a logo or picture and iF I have time 
and get realy clever I might get some sound on there somewhere, though 
I suspect that this may aFFect the nice scrol 1 I have managed to 
achieve in basic, which as I said over the phone is an idea From a 
little demo by Mark Everingham, please Feel Free to plav about with it 
and see what you come up with. 

Riqht, now f'or the information where and what spares can be had f'or 
the C16 & plus/4 : 

Catalogue No Pat't descl'iption £Cost > 
25 126301 DC POWER JACK SOCKET 00.58 > 
25161601 SOCKET 7 - PIN MINI DIN 0088 > 
74 LS 257 IC 3 STATE 4X2 !NP. MULTIPXR 160DIL 0097 > C 
25153502 IC 8360 16.57 > 
25184201 FILTER EM! 00. 13 > 
31800601 IC 23128 ROM TED BASIC 13.29 > 
MSM 4416 P-15 IC DRAM MEMORY 18-DI L 02.95 > 
25158701 ON/OFF SWITCH ROCKER 01.68 > 
32557001 CIOL INDUCTOR 1 .2UH 00.19 > 
25125901 JOYSTICK SOCKET 8 PIN MINI DIN 00.92 > 6 
FB3 FERRITE BEAD 4X3MM 00.03 > 
90610601 CRYSTAL 17.734MHz 04.03 > 

********************************************************************** 25 153502 IC 8360 16.57 > 
31800601 IC 23128 ROM TED BASIC 13.29 > p 
25164003 IC 65298 SP! 02.28 > L 
25125901 JOYSTICK SOCKET 8 PIN MINI DIN 00.92 > u 
32498050 INTRODUCTION TO BASIC, MANUAL PART 02.62 > s 
MANC +4 USERS MANUAL FOR COMMODORE PLUS/4 01.30 > 
31705401 IC FUNCTION ROM HIGH 13.68 > I 
31705301 IC 8005-021 FUNCTION ROM LOW 13.68 > 4 
SWMANC +4 INTEGRATED SOFTWARE MANUAL 01 .30 > 

********************************************************************** 
THESE ARE AVAILABLE FROM: 
HRS ELECTRONICS PLC, GARRETS GREEN LANE, BIRMINGHAM 833 OUE 
TEL 021-789 7575 FAX 021-789 8040 TELEX 339992 

ALL PRICES DO NOT INCLUDE VAT. P~P FREE ON ALL ORDERS OVER £20 

P.T.O. 



'Hope that the ' information ~, progt-ame are· of use t[J -the membe,- s -. 

'. ,_., D Q_ :·AD.,-__ ' 
JW .. .. ~ .. 

l'IOA l'T'i:0 9, Al rr,tt,o RAS-rM r)c""O 0'1' 0,9Vtl'.) g,.,.,iJTo>J 
10 COLOR0,8:COLOR4,l,l:COLOR1,1Q,l 

r 20 GRAPHIC l,l:P-1 
30 FOR R-OT090STEP10 
40 CIRCLEl,180,100,R:P--P 
50 IF P-1 THEN PAINT 1,180,101-R 
60 NEXT R 
70 COLOR0,7,2 
80 GRAPHIC3:GRAPHIC1 
100 COLOR4,3,3:COLOR4,6,4:COLOR4,9,5 
120 GOTOBO 

READY. 

RA.s-r~fl- QGMo (3'< --'Ar4!K 1:vGA• l'',\-1,1)1"7 

10 COLOR0,2:COLOR4,l,O:QOLOR!,l,O 
20 GRAPHIC 1,1:P=l 
30 FOR R=OT090STEP10 
40 CIRCLEl,160.100,R:P=-P 
50 IF P=l THEN PAINT 1,160,101-R 
60 NEXT R 
70 COLOR0,1,0 , , 
80 GRAPHIC!:GRAPHIC3 
90 GOTOBO 

READY. 

, I' 

. , , J 

' • • : 

d I ' 




