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either the Tandy or Dic k Smit h organisations. 
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Most of the information we publish is provided by our readers, to whom we pay royalties. An 
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extra income is included in every issue. 

** CONTENT ** 
Each month we pu blish at least one applications program in Level I BASIC, one in Level II BASIC and 
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BASIC and Mac hine Language. At least every second issue has an article on hardware modifications 
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** COPYRIGHT ** 
All the material published in this magazine is under copyrig ht. That means that you must not copy 
it, except for your own use. This applies to photocopying the magazine itself or making copies of 
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** LIABILITY ** 
The programs and other articles in MICR0-80 are pu blished in good faith and we do our utmost to 
ensure that they function as described. However, no liability can be accepted for the failure of 
any program or other article to function satisfactorily or for any consequential damages arising 
from their use for any purpose whatsoever. 
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***** ED I TOR I AL ***** 

As you wi ll already have noti ced , thi s i s sue  heralds a further step forward i n  development of 
MI CR0-80 . We have changed t he cover des i gn and have i ncluded photograph s  i n  the body of the 
m�gazi ne . We have also rei ntroduced the month and i s sue  n umber onto the  front cover , due to  
popular demand . The  revi ew of the TRS- 80 Model I I I ,  whi c h  i s  the s ubject of our fi rst excurs i on 
i nto photography i s  a fi tti ng s u bject for i nnovat i on . We are very i mpressed wi t h  thi s computer and 
beli eve that our revi ew of i t  i s  the f i rst  by an Au strali an magazi ne . We hope to bri ng you more 
such revi ews i n  future i s sues . 

Yet another i nnovat i on thi s month wi ll be of i nterest to our  U . K .  readers .  Your copy of thi s i s sue 
has been pri nted i n  the U . K .  \Jhat wi th postal delays and str i kes at both ends , the flow of 
magazi nes to  the U . K .  has been sporadi c ,  to  say the least . Thi s has resulted i n  a n umber of 
readers wai ti ng several weeks to recei ve thei r i ssues . Now , U . K .  reader s  should recei ve the i r 
copi e s  no more t han one to two weeks behi nd thei r Australi an counterparts .  We hope soon to be able 
to  follow thi s up  wi t h  more ed i tori al mater i al from the U . K . , thus maki ng us a truly i nteruati onal 
publi cati on . 

F i nally , the  rather lengthy revi ew �f the Model I I I  has caused us to hold - over some other mater i al ,  
i ncludi ng the next i n stalment o f  G . T .  Bas i c  - we hope you approv e . 

- 00000000000 -

***** REVI EW OF TANDY TRS-80 MODEL I I I  ***** 
Our long-awai ted TRS-80 Model I I I  arri ved shortly before goi ng- t o  pre s s  for thi s edi t i on .  \Je could 
not res i st  the temptati on to bri ng you a rev i ew as soon as poss i ble . Our i mpre s s i ons  of i ts 
s oftware capab i li ti es are therefore based on 11mi ted experi ence and rely heavi ly on the excellent 
man ual provi ded wi th the u n i t .  We wi ll report later on  u s ers' i mpres s i o n s . 

Our  machi ne i s  a Level I I  l6K uni t ,  li st  pri ce i n  the U . S . A .  US$999 to whi ch would normally be 
added a State tax of about 6% , maki ng the all-up pri ce t o  the Ameri can consumer US$1059 
(app roxi mately Aus . $9 21 or UK . £450) . Thi s model i s  US$210 dearer than the equi valent Model I .  

Externally , the  Model I I I  i s  attract i ve .  I t  i s  fi n i s hed i n  the same s i lver-grey and black c olou r  
scheme as the  Models I a n d  I I ,  a n d  h a s  t he same keyboard and numeri c  keypad as the current Model I .  

The major d i fference ,  of course , i s  i ts u n i f i ed construct i on wi th the mon i tor , power s upply , 
expan s i on  i nterface and fi r s t  two di sk dri ve s  all contai ned i n  the one cabi net . Si nce our u ni t  di d 
not COQe wi th di sk dri ves , the  holes i n  the front panel where they would normally res i de were 
fi lled wi t h  moulded plast i c  panels s haped to look li ke d i sk dri ves . Thes e  panels are act ually made 
i n  one pi ece wi th the p i cture tube escutcheon but are des i gned so they may be s n i pped out 
i nd i v i dually when the di sk dri ves are mounted. There i s  n o  i nternal s upport provi ded for the di sk 
dri ves but t here are two t hreaded metal bosses whi ch presumably hold s ome form of bracket s uppli ed 
wi th the tlri v e s . 

The Model I I I  arri ved well packaged and cu shi oned agai nst  damage . The fi rst  i mpre s s i on  on li fti ng 
i t  up  i s  how li ght i t  feels . Exami nat i on. of the shi ppi ng documents shows that the whole u n i t ,  
t ogether wi th i t s packi ng , wei ghs only 15 ki lograms . Once we had fi n i shed u npacki ng i t ,  our hand 
natu rally reached towards the  manual . We sai d earli er t hat the man ual was an excellent document ,  
and i t  i s .  I t  i s  about 14 mm . thi ck and contai n s  a wealth of i nformati on about u s i ng the machi ne , 
techni cal i nformat i on and , of course , a gui de t o  u s i ng Model I I I  BAS I C . Throughout t h i s revi ew we 
wi ll be maki ng c ompar i sons wi th the Model I s i nce  that i s  where i t  all started . The Model I I I  
man ual has none of the fli ppancy of t h e  Level I handbook . I t  i s  much more after the style of the 
Level I I  BAS I C  reference man ual but i s  more comprehens i ve and does n ot assume that the u ser i s  at 
all fami li ar wi th Level I BAS I C . Alth ough the Model I I I  i s  avai lable i n  Level I form (wh i c h  
presumably has i ts own BAS I C  manual ) Tandy obv i ou sly cons i ders t hat many c u stomers wi ll be buyi ng 
thei r fi rst  mach i ne equ i pped wi t h  Level I I  BAS I C  whi ch ,  i nc i dentally , i s  referred to  i n  the Manual 
as "Model I I I  BAS I C 11• Accordi ngly , there i s  muc h  more explanati on of h ow to p rogram i n  BAS I C  than 
there was i n  the Level I I  BAS I C  man�al . 

What of the rest of the manual? Well , whereas wi th the Model I Tandy i n s ulated the u ser from the  
operat i ng system as much as  p o s s i ble , the  oppos i te i s  true wi th the Model I I I .  The manual li s t s  2 8  
i mportant R O M  addres ses a n d  1 8  i mportant RAM addresses  i n  system RAM . Each of the  2 8  ROM addres ses 
recei ves about half a page of explanati on and there i s  an ample spri nkli ng of a s sembly language 
programs demonstrati ng the u s e  of these  ROM calls . I ndeed , i t  i s  i mpo s s i ble for the o perator to  
u s e  some of the Model I I I 's features wi thout POKEi ng values i nto  System RAM or  u s i ng USR calls t o  
ROM . Sett i ng t h e  parameters on  the RS232 i nterface i s  o n e  example and returni ng the real-ti me 
clock di s play on and off i s  another . There i s  an omi nous  warni ng for machi ne language programmers 
i n  the man ual ��some of these  ROM addresses  or calli ng procedures may change i n  later releases of  
t he Model I I I  ROM . We  s ugges t  you des i gn your programs t o  mi n i mi se the d i ffi culty of adjus t i ng to  
thes e  poss i ble c hange s . (Us e  EQUate s  for all ROM calls , modular i se all u ses of ROM routi nes etc . 
etc . )" 
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The memory map i s  s i mi l ar to the  Model  I but wi t h  two s i gn i fi cant di fference s . Start i ng from 3000H 
( l 4336Z ) there i s  a 2K ROM for System use and the System RAM takes 1 07 0  bytes as agai n s t  the 8 1 2 or 
8 1 4 of Level I I  BAS I C . A l 6K machi ne t herefore has 1 5 , 32 4  byte s  of u s er memory avai l ab l e .  F ew 
c l ues are gi ven as to the  u s e  of th� 2K ROM whi ch  res i des i n  an area whi ch  was unu sed i n  the Model  
I .  Three of the 1 1  i mportant ROM ca 1 1  s 1 1  are  in  t hat area , date , t i me and s et cas s ette board rat e . 
We have heard that a rout i ne wh i ch i s  u sed i n  convert i ng s i ngl e to doub l e  den s i ty di s ks i s  resi dent 
there , but that i s  unconfi rmed . 

Havi ng exami ned the  manual , i t  i s  t i me to swi tch on . Three di fferences stri ke you i mmedi ate l y .  
I n stead o f  MEMORY S I ZE? ( or tvlEM S I ZE ? ) ,  t h e  word 11CASS ? 11 i s  di s p l ayed and t h e  c ursor i s  not a 
l i ne but a smal l grap h i c s  b l ock  s i mi l ar to t hat i n  SCR I P S I T .  Even more , t h e  cursor i s  b l i nk i ng on 
and off .  Bac k to the manual . Yes , there i t  i s .  You have the choi ce  of h i gh s peed ( 1 500 baud ) or 
l ow s peed ( 500 baud ) for the cas sette i nterface . You may s e l ect ei ther by typi ng H or L and 
pres s i ng E NTER . If you si mply pre s s  ENTER , the defau l t  condi ti on i s  the h i gh speed mode . Shou l d  
you b e  u s i ng the mac h i ne and want t o  c hange from one s peed t o  another , t h e  manual gi ves you an 
addres s  i n  System RAM i nto  wh i ch you POKE a 0 for l ow s peed or l for h i gh s peed . N ow for t h e  
cursor . You can c hange i t  from b l i n k i ng to s o l i d  b y  POKE i ng a 0 or 1 i nto another addres s  i n  
System RAM . Yet a thi rd addre s s  contai n s  t he ASCI I code of the cursor c haracter . Yes , bel i eve i t  
or not , by POKEi ng a val ue between 0 and 2 5 5  i nto thi s addre s s , you can u s e  any ASC I I character or 
graphi c b l oc k  as a cursor! 

Havi ng got past the CAS ? the fami l i ar MEMORY S I ZE ? i s  d i s p l ayed . But , wai t a mi nute , somet h i ng 
i s  d i fferent . Yes , both CAS ? and MEMORY S IZE ? contai n l ower case c haracters wi t h  f u l l descenders 
and , do our eyes decei ve u s  or are the  c haracters real l y  c l earer and s harper than on the Mode l  I? 
Bac k to the  man u  a 1 .  11JU 1 text c haracters are created on an 8 x 8 matri x for exce 1 1  ent defi ni  ti on . 11 
Wel l ,  no argument wi th that . I nc i dental l y  the moni tor i s  fi rst  c l as s . I t  has exce l l ent contrast 
wh i ch does not vary wi th the  contents of the d i s p l ay and i s  c omp l ete l y  ji tter free - sti l l  grey , 
not green . Lower case i n  the  Mode l  I I I  i s  acce s s i b l e from BAS I C .  The mac h i ne powers up i n  the  
11CAPS LOCK 11 condi t i on .  I t  can be convert ed t o  normal typewri ter sty l e operati on by typi ng SH I FT 0 
when non - s h i fted c haracters wi l l  be d i s p l ayed as l ower cas e ,  and s h i fted characters as upper cas e . 
Now , don•t get too exc i ted and start counti ng al l those  extra vari abl es . O n l y  the v i deo sect i on 
recogn i ses l ower cas e . As far as the  BAS I C  i nterpreter i s  c oncerned , a = A arid i ndeed , i f  you 
enter l ower case vari ab l es i n  program l i nes , they wi l l  L I ST as upper cas e . The manual a l so  
menti ons  96 spec i al characters and , wi thout more ado , we  wrote a s i mp l e p rogram to  d i s p l ay t hem , 
see F i g .  1 .  Aha , l ook at that , symbol s for  t h e  four s u i t s  of card s , poi nti ng f i nger , p i , omega and 
l ots more . Further read i ng reveal s control  character 22  dec . wh i ch swaps spec i a l  c haracters for 
al ternate characters . Hence F i g .  2 .  Note the Japanese character set - gues s who wants to  s e l l 
computers i n  Japan?! I nc i dental l y ,  hardware buffs wi l l  be i nt erested to k now that , i n  the Model  
I I I , grap h i c s  b l ocks too are contai n ed i n  the c haracter generator ROM and no spec i al hardware i s  
u sed to generate them as  i n  the  Model  I .  What i s  more , the  c haracter generator ROM i s  a 24 p i n 
dev i ce and i s  mounted i n  a socket so you c ou l d  eas i l y  manufacture your own set of characters i f  you 
so  wi s hed . Graphi c s  characters are the  same as Model  I ,  i . e .  b l oc k s  on a 2 x 3 mat r i x  whi ch  wi l l  
di sappoi nt al l those  who yearn for h i gh reso l uti on graph i c s . 

Sti l l  on the v i deo sect i on ,  another n i ce  feature of the Model I I I  i s  scro l l protect i on .  F i g .  3 
exp l ai ns al l .  

Have you ever wanted to  pri nt the  c ontent s of the screen duri ng the  execut i on of a program? O n  the  
Model  I I I  a l l you need do i s  pre s s  SHIFT Down Arrow * t ogether and lo  and beho l d the ent i re 
contents of the  screen are sent to your pri nter . Thi s o n l y  app l i es to ASC I I characters ,  however . 
Any graphi c s or spec i al characters wi l l  be pri nted as peri ods . F urthermore , you can use  t h i s 
feature i n  your own program by uti l i s i ng the  ROM$ PRSCRN rout i ne v i a  a USR cal l .  

Model  I I I  BAS I C  recogn i ses on l y  one USR cal l wh i ch i s  unfort unate now that owners are bei ng 
encouraged to make ROM cal l s  from t he i r BAS I C  programs . Neverthe l e s s , i t  shou l d  not be too 
di ffi cu l t  to fi nd a way around t h i s .  The entry addres s  for the  USR rout i ne mu st be POKEd i nto  
System RAM at 1 6526  and 1 6527 . As l ong as  you  POKE the c orrect entry addres s  ju st  before the  USR  
functi on in  your bas i c  program , you can make as many di fferent USR cal l s  as you wi s h . 

Another feature on l y  avai l ab l e on Model  I•s  wi th t h e  expan s i on i nt erface f i tted i s  t h e  real - t i me 
c l oc k .  I t  i s  poss i b l e  t o  set t i me and date and have the c omputer keep track o f  both from then  on  
( as sumi ng you  do not  swi tch  off , when  everythi ng i s  reset to  0 ) . F rom BAS I C ,  PR I NT T I ME DOLLAR 
di s p l ays the t i me and date wh i l st you can t urn on  a cont i nuou s l y  u pdated c l ock  di s p l ay at the top 
of the screen by u s i ng ROM cal l $ CLKON . 

A feature u n i que to the Model  I I I  i s  known as dev i ce rout i ng .  Thi s a l l ows you to c hange the  i nput 
or output devi ce u sed by a program wi thout al teri ng the program i ts e l f .  The n ow i nevi tab l e POKE•s 
i nto  System RAM are u s ed together wi t h  a USR cal l to  ROM s ubrout i ne $ROUTE . The text exp l ai n s  how 
you can ROUTE al l d i s p l ay i nformati on to  your pri nter rather t han the d i s p l ay, for exampl e .  I t  i s  
al so  possi b l e to carry out mu l t i pl e  devi ce  routi ngs at the  same t i me .  There was an attempt to  
ac h i eve t h i s i n  TRSDOS 2 . 1  usi ng the DEV I CE command but it  was not f u l l y  i mpl emented and was 
dropped from l ater vers i ons  of TRSDOS . Now i t  i s  back i n  force and s h ou l d  be very u s ef u l  i ndeed . 
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We had heard that there are i ncompati bi l i ti es between Model  I I I  and Mode l  I software .  Wel l ,  the 
man ual arri ved wi th an i n sert exp l ai ni ng the s i tuati on as far as Rad i o  Shac k ( Tandy ) software i s  
concerned . There i s  a l i st of ei ght programs , the ear l i er vers i on s  of wh i ch requ i re modi fi cati ons 
before they can be run on a Mode l I I I . The appropri ate mod i fi cati ons  are exp l ai ned i n  the i n sert . 
There i s  a further l i st of seven programs whi ch  cannot be eas i l y  converted and must be exchanged 
for Model I I I  vers i on s  i f  the Model  I I I  vers i on had not been c ontai ned in  the package . Apparent l y ,  
Tandy stores wi l l  arrange the exchange at no  cost to cu stomers . Thi s l i st of programs i nc l udes 
Mai l gram , Scri p s i t  - both tape and di s k , Profi l e ,  Mi crofi l es ,  Versafi l e ,  Vi s i cal c and K-8 Math . 

There i s  then a further l i st of seven programs wh i ch wi l l  not run on the Model  I I I  and  are not 
avai l ab l e as exchange i tems . These i nc l ude RS-232  Communi cati ons  pac k ,  Renumber , Mi croche s s , 
RS-Term , Mi cromovi e ,  TBug and Edi tor(Assemb l er .  

One other d i fference i s  a cosmeti c one . The Model  I I I  now has the standard ASC I I  character set and 
no l onger d i s p l ays the arrow symbol s .  The Tab l e bel ow exp l ai n s the di fference .  

CODE MOD I MOD Ill 

91 t [ 

92 • '\ 

93 - J 

94 - A 

There i s ,  of course , no i nd i cati on of the compati b i l i ty wi th non -Tandy programs . The ru l e  wou l d 
appear to be that BAS I C  programs wi l l  requ i re o n l y  mi nor adju stments , machi ne l anguage programs 
whi ch  do not use  ROM cal l s  may wel l work , b ut mac h i ne l anguage programs whi ch u s e  ROM cal l s  are 
u n l i ke ly  to work at al l .  As we l earn more about the software aspects of the Model I I I ,  we wi l l  
keep you i nformed . 

So much for the software , at l east for the moment . Now we wi l l  turn our attenti on to the hardware .  
Fig . 4 1 i fts the 1 i d on the t�ode 1 I I  I ! As can be seen , the top cover l i fts ri ght off ( goodbye 

warranty! ) ,  tak i ng wi th it the moni tor tube and the el ectroni c s  and reveal i ng a keyboard mounted on 
a mou l ded base p l ate and there , way way bac k , a verti cal metal p l ate on the front of whi ch  i s  
mou nted a swi tch i ng mode power supp l y  and beh i nd whi ch i s  mounted the l ogi c card ( see F i g . 5 ) . The 
rai sed button to the ri ght of the numer i c  keypad proc l ai ms that thi s mac h i n e  has l 6K of RAM . The 
recessed button beh i nd it i s  the reset button . F i g . 6  is a rear vi ew of the computer showi ng the 
l ogi c card . The l ong b l ac k  IC p l aced hori zontal l y  about one-th i rd the way up the ri ght hand s i de· 
of the board i s  the Z80 . Above i t  are three rows of soc k ets for up to 48K of memory . The top row 
i s  occupi ed by the l 6K supp l i ed wi th the mac h i ne .  We cou l d  not res i st the temptati on and our 
mac h i ne qu i c k l y  became a 48K mode l . The RAM 1s u s ed are 4 l l 6 1s as i n  the Model I and there i s  no 
need to mak e  any c hanges other than p l uggi ng i n  the extra RAM i n  order to go from 1 6K to 32K or 
48K . The other l arge I C  towards the top l eft hand corner of the PC board i s  the character 
generator. menti oned ear l i er. To the l eft of the board , at the bottom i s  a 34 p i n card edge , 
acces s i b l e through the base p l ate . Thi s i s  the Centron i c s  paral l e l pri nter port . Further over , 
just bel ow the whi te rectangl e  ( wh i ch  i s  actual l y  a pi ece of f l exi b l e PC board u s ed as a cab l e )  i s  
the I /0 bu s for future expan sion . That i s  the good news . The bad news for those wi th Mode l  I 
peri pheral s i s  that i t  i s  a 50 way card edge and the manual contai n s  absol ute l y  no i nformati on as 
to the s i gnal s whi ch  are present on i t .  I t  i s  c l ear that i t  i s  di fferent from the Model  I i f  o n l y  
becau se o f  t h e  1 0  extra pi n s . Wonder why? Unfortunatel y ,  Tandy h a s  sti l l  eschewed t h e  u s e  of go l d  
p l ati ng on i ts card edge s and both the Centron i c s  port and the I /0 b u s  have ti n p l ated fi ngers . No 
doubt , thi s wi l l  conti nue to be a source of poor connecti o n s  as on the Model  I .  

The l ogi c card i s  mounted on the verti cal metal p l ate whi ch  has a step i n  i t ,  thu s  provi di ng space 
to mount two smal l er PC board s sandwi ched between i t  and the l ogi c card . One of these cards i s  the 
RS23 2  i nterface . Its socket comes out beneath the mach i ne . The other i s  the d i s k  contro l l er card 
whi ch , reported l y ,  are very scarce at present . Al ong the top of the l ogi c card are two whi te 
connectors ( the one i n  the centre i s  hal f obscured i n  the photograph by a metal bracket ) . No doubt 
one of these connectors i s  used to i nterface wi th the di s k  control l er card , and the other wi th the 
RS232 i nterfac e .  The Model  I I I  wi l l  ·accommodate two doub l e  den s i ty 40 trac k di s k  dri ves i n  i ts own 
cabi net , two further di s k  dri ves may be added external l y .  T h e  d i s k  contro l l er card has an 
expans i on edge i n  i t  which i s  acces s i b l e through a hol e i n  the base p l ate of the cabi net , just 
beh i nd the Centron i c s  port ( see Fi g .  7) . 

I f  we had. to fi nd one word to s um up our i mpress i on of the Mode l  I I I  i t  wou l d  be 11i ntegrated 11• The 
Model  I was devel oped modu l e  by modu l e ,  over a peri od of t i me and refl ects that from the tangl e of 
wi res , separate power suppl i es etc . to the l ower case mods , XRX 3 ,  l oadi ng mods , new ROM c h i p s  etc . 
etc . The Mode l I I I  has al l the earmark s  of an i ntegrated system wh i ch has been f u l l y  devel oped 
before bei ng rel eased whi ch  i s  not to say that further deve l opments wi l l  not take p l ace but just 
about everythi ng you cou l d  reasonabl y  want i s  al ready there . Perhaps the key to many peop l e 
dec i di ng whether or not to purchase a Model  I I I  wi l l  be the pri ce and that i s  yet to be announced 
i n  Au stral i a  and the U . K .  We are convi nced that the Model  III  i s  an exce l l ent c omputer and i s  a 
much  more seri ous  contender for u s e  i n  a bu s i n e s s  envi ronment than i s  the Model I .  Tandy i s  to be 
c ongratu l ated on deve l opi ng s u c h  a refi ned mac h i ne at ( hopefu l l y )  a real i sti c pri ce , and once 
agai n ,  it f i l l s  a need i n  the market whi ch  few , i f  any , other manufacturers are meeti ng . We 
bel i eve that the Model I I I  TRS-80 i s  l i ke l y  to be even more succes sf u l  than the Model I .  
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FIG. 1- FULL CHARACTER DISPLAY FIG. 2- FULL ALTERNATE CHARACTER DISPLAY 

FIG. 3- DEMONSTRATION OF SCROLL PROTECTION FIG. 4- VIEW OF INSIDE OF TOP COVER 

FIG. 5- VIEW OF KEYBOARD AND POWER SUPPLY FIG. 6- REAR VIEW SHOWING LOGIC CARD 
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E . S . F .  FORUM 
T H I S  MONTH . . . . .  . 

MI CR0-80 

B Y  CHARLIE BARTLETT 
CARE - C LEAN I NG AND C RASHES 

PAGE 6 

As the t i t l e i mp l i es ,  we are goi ng to deal �i th the Care and C l eani ng wh i ch i f  never done l eads to  
the  crashes ( or to be more prec i se , i mag1ne 75ft of ESF taper dangl i ng from t h e  wafer that 
c ontai ned your favouri te programmes ) .  I t•s so s i mple to c l ean the ESF and I •m s u re you want to  
avoi d the above . · 

1 )  TURN OFF THE ESF 

2 )  T I P  UP THE ESF AND LOOK I N  THE WAFER SLOT (you wi l l  s ee the read/wri te head clearl y wi th the  
dr i ve capstan to the l eft ) 

3) C LEAN THE HEAD AND CAPSTAN W I TH A COTTON BUD D I PPED I N  ALCOHOL ( even a dry one wi l l  he l p a b i t  
i f  you have n o  al coh o l ) 

4 )  you•ve fi ni s hed! 

The effect of al l owi ng the head to become di rty i s  t hat you wi l l  get PAR I TY errors . When the 
caps tan get s good and s t i c ky i t  wi l l  sudden l y  grab hol d of your prec i ou s  wafer and wrap it around 
i t se l f .  The fi rst i ndi cat i on you wi l l  have of thi s happen i ng i s  when your ESF start s t o  make 
noi ses  l i ke a s pasti c spi der hav i ng convu l s i on s  in  a potato c h i p bag , CRUNCH , CRUNCH !!  ! The fi rst 
th i ng to do if you hear strange noi ses  i s  to press  the BREAK key ***** QU I CKLY ***** 

THE ESF may al s o  take to eati ng your wafer i f  you fai l to i n s ert the  wafer i nto the s l ot correct l y .  
Before goi ng any further p l ease exami ne fi gure A 

F I GURE A 

Key to Fi gure A:-

1 .  Recess  s l ots  t hat the ESF u s es to hold the wafer i n  p l ace . 

2 .  Mai n tape storage whee l  · 

3 .  Amount of tape ( i n  feet ) on thi s wafer .  

4 .  Capstan dri ve s l ot .  

5 .  Refer t o  text o n  recovery of damaged wafers . 

6. Refer to text on recovery of damaged wafers .  

7. Refer to text on recovery of damaged wafers . 

8 .  Wri te protecti on ref l ector . 

9 .  End/ start of tape sensor apature . 

lO . Area for p l ac i ng program name/ s .  
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k** RECOVERY OF DAMAGED WAFERS ( someti mes) *** 

If you where s i l l y enough to i gnore the above and are presentl y s i tti ng  there wi l l  a l ap ful l of 
l oose tape then fo l l ow these i n structi ons and you MAY be abl e  to save the wafer ( at l east l ong  
enough to  get some of your programs off and onto a new wafer, AFTER YOU HAVE CLEANED THE HEAD 
THOUGH) . If the amount of wafer tape pul l ed out i s  no more than one or two i nches you can do the 
obv i ous and careful l y  push i t  back i n s i de i n  the di recti on of arrow 7 ( c l ean hands p l eas e) . 
However, i t  i s  more than l i k l ey that you are s i tti ng there wi th somethi ng  l i ke 2 ft or more of tape 
hangi ng  on the fl oor. So the fi rst thi ng to do i s  to ho l d  the wafer ups i de down ( the tape open i ng s  
poi nti ng  towards the fl oor) , get ho l d  o f  the tape a t  pos i ti on 6 and pul l i t  out i n  the di recti o n  of 
arrow 5. 

YES I DID SAY PULL IT OUT, and keep on pul l i ng i t  out. After a few mi nutes of thi s you wi l l  noti ce 
that the l oop of tape han g i ng  out i s  getti ng  smal l er as it rewi nds onto the mai n spool  ( 2) at the 
correct ten s i on. When the l oop comes down to a smal l enough s i ze push the l ast of i t  i n s i de 
( d i recti on 7) . 

Al l of thi s mus t  be done careful l y  so that you do not get twi sts i n  the tape. Presumi ng  that you 
have now c l eaned your ESF and that you got al l the tape bac k i n  the wafer, i n i ti al i ze the ESF and 
then type i n  @LOAD. Don't type i n  @LOADl or any other number, that way you can get the fi rst 
program from your battered wafer that the ESF c omes acro s s. If it l oads OK, @SAVE i t  onto another 
wafer. Keep doi ng th i s  unti l you have sal vaged what you can and then throw the o l d  wafer i n  the 
bi n, ( no i t's not worth the ri s k, what we just di d was to try to save the programs, not the wafer) . 

So save yours el f the troubl e of doi ng  al l that and keep your ESF c l ean and make sure you i n sert the 
wafers correctly. 

As they come to hand I wi l l  publ i sh addres ses for m/1 programs not l i sted i n  the ESF manual but 
wh i ch you may have on cas sette and wi sh to get onto wafer, thi s month . . . .  

TRCO PY START:-17 152D LENGTH:-1520D ENTRY POINT:-17 152 

If you k n ow of any s i mi l ar addres ses for popul ar programs, p l ease send them i n  for publ i cati on. 

Mr C. E. KENDALL wri tes . . .  
If I have any more programs for s�bmi s s i on, woul d you accept them o n  ESF wafers? Thi s woul d save 
t i me at both ends and greatl y  i ncrease the probabi l i ty of your getti ng  an error-free copy. 

Answer:- as they say on the T. V. you betcha banoose Bruce, the more the merri er. 

Mr Kendal l al so  submi tted thi s:-

USING ESF AND DISKS ON THE TRS-80 
It appears that the ESF i s  c ompati bl e wi th Tandy di s k  dri ves. A number of programs and the i r  
associ ated data have been worked u p  o n  my TRS-80 and ESF, then tran sferred t o  another machi ne wi th 
Dual di s k  dri ves. No prob l ems were found, so i t appears that there are no c l ashes i n  memory usage. 

To effect th� transfer, the ESF was s i mp l y  p l ugged between the CPU and expan s i on i nterface. For 
data transfer, a temporary modi fi cati on to the program i s  of course needed, wi th ESF @IN PUT etc. 
statements but di s k  PRINT# etc. i n s tructi ons. Not many users woul d want both di s k  and ESF 
permanentl y coup l ed but i t  i s  useful to know that data and programs can be swapped between 
machi nes. 

- 00000000000 -

***** MICROBUGS ***** 

KBFIX - ISSUE 12 PAGE 12 
Many of our readers were perpl exed by thi s program, whi ch i nc l uded a READ statement but no 
corre spondi ng  DATA. The author, Terry Bradbury, who se name we had mi s l ai d  at the ti me, has 
contacted us and supp l i ed the mi s s i ng  l i ne. He al so  poi nts out that the NEW statement ( l i ne 80) 
shou l d  not be used i f  thi s program i s  i ncorporated wi thi n another program as i t  wi l l  de l ete 
everythi ng. You coul d, of course, use: 

80 DELETE 10-80 

If your computer suffers from extremel y  bad keybounce, you may need to i ncrease the del ay ti me even 
further. You can do thi s by i ncreasi ng  the 80 i n  the DATA l i ne. 

The revi sed vers i on of KBFIX i s  LISTed on Page 8 
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***** '80 USERS' GROUPS ***** 

The fol l owi n g  i s  a l i st of '80 Users' Groups . If you have a group t hat i s  not i nc l uded here , 
p l ease l et us know about i t  s o  that we can publ i s h detai l s .  Owners of System '80s , Vi deo Gen i e' s  
a n d  PMC -80 a r e  wel come a t  al l the  groups . 

BR I SBANE: Contact: Mr . Lance Lawes , 
Tel :  Home ( 07 ) 39 6  2998 

Bu s .  ( 07 ) 268 1 1 9 1 Ext . l 5  
MEETI NGS: l st Sunday of the month at 2 p . m .  at 2 1  Rodney St . Li ndum , 41 78 .  

ME LBOURNE: EASTERN SUBURBS - l 
Contact: Mr . John F l etcher , 89 0677  between 9 - 4  

EASTERN SUBURBS - 2 
MEETI NGS: 3rd Wednesday of the month at Ki ng swood C o l l ege , 3 5 5  Stat i on St . Box H i l l . 

NORTHERN AND WESTERN SUBURBS COMPUTER USERS GROUP 
MEET I NGS: Every 2nd Thurs . at 7 pm . at 1 42 Pascoe Val e Rd . ,  Moonee Ponds 
Contacts: Dav i d  Coupe ( 03 )  370 9590  

C l i ve Budd ( 03 )  370  2 9 1 7 

FRANKSTON: P E N I NSULAR GROUP 
( Vi c )  MEE T I NGS: 2nd Tues . of the month ( except Jan . ) 

Contact: M . G .  Thomp son ( 03 )  772  2674 

GEELO NG: GEELONG COMPUTER CLUB 
MEETI NGS: 2nd Tues . of the month at TYBAR Engi neeri ng , Hampton St . Newtown . 
Contact: The Gee l ong Computer C l u b , 

P . O .  BOX 6 ,  Geel ong , 3220  

DARWI N: C ontact: Tony Domi gan , P . O .  Box 39086 , 
Wi nnel l i e , N . T . 5789 . 

ADELA I DE: Contact: Rod Steven s on , 36 Sturt Street , Ade l ai de , 5000 . 'Phone 51 5241 between 9 - 4 .  

CANBERRA: MEETI NGS: 3rd Thurs . of eac h month at 7 . 30 pm i n:-
Uramb i  Vi l l age  Communi ty Centre , Crozi er C i rcui t ,  Kambah . 

C ontact: Bi l l  C u sh i ng , 1 0  Uramb i  Vi l l age , Kambah , ACT 2902 . ( 'Phone 3 1  6399 ) 

TOWNSVI LLE: TOWNSVI LLE AMATEUR RAD I O  C LUB 
MEETI NGS: 2nd Tues . of the month at 7 . 30 pm at:

The  State Emergency Servi ce Headquarters , 
Green St . ,  West End . 

Contact: F . G .  Sturge s , P . O .  BOX 5 1 00 MSO , Town s v i l l e  

** UN I TED  K I NGDOM ** 

NEWCASTLE: N PC S  ( Newcastl e Personal Computer Soci ety ) 
Contact: John S .  Bone 0632 7 70036 

MERSEYSI DE: LEVEL l USERS GROUP 
Contact: Sec . Mr . N .  Rushton , 1 23 Roughwood Dri ve , Northwood , Ki rkby ,  Merseysi de 

NAT I ONAL: NAT I ONAL TRS-80 USERS GROUP I N  UK 
Contact: Bri an Payne ,  40a H i g h  Street , Stoney Stratford , Mi l ton Keynes .  

EDUCATI ON: NATI ONAL TRS - 80 EDUCAT I ON USERS GROUP 
Contact: Dave Futcher , Beaconsfi e l d Fi rst & Mi ddl e School  

Beaconsfi e l d Road , Southa l l ,  Mi ddl esex ,  UBl  l OR .  

** NEW ZEALAND ** 

AUCKLAND MEETI NGS: l st Tues . of eac h mont h at:
NZ Sol enoi d Co . Ltd . , 
28 Kal mi a  Street , E l l er s l i e ,  Auc k l and. 

10 REM KEYBOARD DEBOUNCE ROUTINE 

20 REM NO NEED TO ENTER MEMORY SIZE 

30 REM PROGRAM ERASES ON COMPLETION 

40 FOR 1=32746 TO 32766:READ J:POKE I,J:NEXT 

50 POKE 16526,234:POKE 16527,127!POKE 16561,241l 

POKE 16562,127:POKE 16598,241!POKE 16599,127 
60 X=USR(N) 

70 DATA 229,33,243,127,34,22,64,225,201,205,227,3,103,1,80,0,205,96,0,124,201 

80 NEW 
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***** MARKET PLACE ***** 

Market p l ace ·is avai l ab l e to any reader who has hardware to d i spose  of . An entry costs  nothing -
you pay M I C R0-80 $5 . 00 or 5% c ommi s sion , whi chever i s  the greater - up to a maxi mum of $30 , after 
the goods are so l d .  The commi s s i on i s  cal c u l ated on your adverti s ed pri ce . 

EXATRON STR I NGY FLOPPY , excel l ent condi tion , l i tt l e  u sed - bought di s k  dri ve . Al l part s as 
adverti sed p l u s  more wafers , i nc l udi ng ESF80 moni tor and man ual . 

***** $235  ***** 
Mr . D .  Tovey 15 Jac k s  Ave . , Di n g l ey 3 1 7 2 . 'phone ( 03 )  5 5 1  2 5 3 1  

KTM-2 Keyboard/VDU uni t i n  good order 

***** $200 o . n . o .  ***** 
Mr . A. R .  Hal l c/o P .  0 .  Sout hbroo k , QLD 4352 

AX I OM SER I AL THERMAL PR I NTER wi t h  8 rol l s  of paper and TRS-232 i nterface . 

***** $400 ***** 
Mr . T .  Domi gan , P . O . BOX 390986 , Wi nnel l i e  NT . 5789 

E D I TOR/ASSEMBLER PLUS - barel y  u s ed 

***** $2 9 . 00 o . n . o .  ***** 
Mr . T .  Murphy ( 08 )  298 1 694 

ANADEX 08000 Pri nter on l y  6 months  o l d - g ood condi ti on 

***** $800 ***** 
l�r . E. Paay 'phone ( 08 )  384 5672  

***** SOFTWARE SECTION ***** 

***** P I NBALL L I /4K by C .  Bart l ett ***** 

There's no need to te l l  anyone how to p l ay p i n bal l so I ' l l just ten you how to use thi s parti cu l ar 
mac h i ne . There are o n l y  two control keys ( back arrow and s pace bar ) , the back arrow i s  for t he 
ri g ht hand f l i pper and the s pace bar i s  for the l eft hand f l ipper . To start the game pre s s  one of 
the control keys and the fi rst  bal l wi l l  be fi red automat i cal l y .  

A s  t he bal l moves around your pi nbal l mac h i ne you' l l not i ce some strange thi ngs  happen i n g . F i rst  
of ail ,  part s of t he mac h i ne wi l l  d i sappear at random i ntervals and , second l y, for  no apparent 
reason you' l l fi nd the bal l changes directi on ( down , down l eft or down ri ght ) . Th i s wi l l  g i ve you 
a di fferent game each t i me you p l ay .  Once you have p l ayed al l s i x  bal l s  just press CLEAR to start 
another game . 

L i nes 20 - 80 
265 - 290 
3 1 5 - 350 

500 
5 1 5 

SUB 1 000  
SUB 1 200 

AND SUB 2000 

Draw the  boundary 
Put the s i de bumpers on the screen , l ead i ng up to the f l i ppers . 
Draw the f l i ppers . 
Game p l ay start s .  
On ly  u sed when new bal l i s  requ i red . I f  a new bal l i s  requi red the program 
wi l l  conti nue to jump to l i ne 5 1 5 unti l one of the  control  keys i s  pres sed . 
Cal l ed eac h ti me a new bal l i s  fi red . 
Cal l ed when one of the f l i pper contro l is pressed . 

W=O:M=1:T=O:Q=O:A=32:B=33:C=34:J =78:K=31:L=78:V=O 
2 REM� PINBALL L1/4K - BY C .  BARTLETT 
10 c .  
15 s. ( 127 � 4 7) 
18 P.A.730; "P I NBAL.L 
20 F.X=40T081 
40 S. (X, 2) : S. <X, 36) 
50 N.X 
60 F.Y=2T035 
70 s. ( 40' y) : s. ( 41 ' y) : s. ( 80, y) : s. ( 81 ' y) 
80 N.Y 
90 F.Y=6T035:S. (76,Y):N.Y 
100 F.X=OT02:S. (77+X,3>:S. <42+X�3>:N.X 
11 0 s. ( 79' 4) : s. ( 4 2' 4) 
120 F.X=77T079 
130 S. (X, A> 
140 N .X 
141 s. (78, 35) 
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142 s. (72� 10): s. (73, 10) 
150 S. (78� B>: S. (78� C) 
160 S. (J, K) 
170 F.Y=6T07 
180 F.X=46T071S.5:S. <X,Y>:N.X 
190 N.Y 
200 F.X=46T049 
205 S. <X, 12) : S. (X, 1 �5) 
210 N.X 
215 F . X=58T061 
220 S. <X, 11) :S . <X, 12) 
225 N"X 
230 F.X=68T071 
235 S • ( X , 12) : S. < X , 13) 
240 N.X 

MICR0-80 

245 s. (52, 16) � s. (53, 16): s. (64, 16): s. (65, 16) 
250 F.X=46T070S . 4:S . <X, 19) :S. <X+ l ,  19> :N. X 
260 S • ( 70, 19) : S • ( 71, 19) :Sa (58� 24) :Sa (59, 24) 
265 E=45 
270 F.F=21T026:S. CE,F>:E=E+1:N.F 
280 E=72 
290 F. F==21 T026: S. <E, F>: E=E-·1: N. F 
315 F.Y=27T028 
320 S. (51, Y>: S. (66, Y> 
325 N.Y 
330 F . X=52T056 
340 S. <X,29) :S . (X+9,29) 
350 N.X 
360 F=42 
365 F.E=24T031 
370 F.X=41TOF 
375 S. <X, E> 
380 N.X 
390 F=F+1 
395 N.E 
400 F=75 
405 F.E=24T031 
410 F.X=FT076 
415 S .  <X,E> 
420 N.X 
425 F=F-1 
430 N.E 
450 F.X=42T056 
4·60 S. <X.,32) :S . <X+19,32) 
470 N . X  
500 G=1:H=40: I =4:Q=O 
501 R=R . <8> 
505 P. A. 833; : S. ( G, H) : S. ( I ,  H) 
510 P .  A. 0; " SCORE" ; V; ATB:::::3; 
�511 I FP. < 127, 47) =OG. 1 
512 I FQ=1G . 530 
515 I F<P. <G,H>>*<P. < I ,H))G.515 
520 GOS.1000:G.999 
530 I FP. <G�H>=OGOS.2000:G.505 
540 I FP. < I ,H>=OGOS.1200:G . 505 
552 I FP. <L�K-1>R=5 
554 I FP. (L�K+1)R=4 
556 I FP. <L-1, �0 R=8 
558 I FP .  (L+1,K>R=2 
625 R .  <L� �0 
630 IF<R=1)+(R=3)+(R=8>L=L+1 
640 I F<R=1)+(R=2)+(R=5>K=K+1 
650 I F<R=2>+<R=4)+(R=7>L=L-1 
660 I F<R=3)+(R=4)+(R=6>K=K-1 
670 S. (L� K> 
680 I F<L>56>*<L<61>*<K=32)+(K=31)G.700 
685 T=T+1:IFT< 1 0G.874 
690 G.800 
700 R. <L�K> 
705 L=78:K=31:Q=O 
710 S. <L� K> 
720 G.999 
800 IF ( p. ( 46, 19) =0) + ( p. ( 4 7, 1 9) =0) p. A. 407; II *II ; : V=V+ 1 
805 I F  ( p. (50, 19) =0) + ( p. (51, 19) =0) p. A. 409; II * II ; : V=V+ 1 
810 I F  ( p. (54, 19) =0) + ( p. (55 ' 19) =0) p. A. 411; II* .. ; : V=V+ 1 
815 I F  ( p. (58, 1 9) =0) + ( p. (59, 19) =0) p. A. 413; II * II ; : V=V+ 1 

PAGE 1 0  
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820 
825 
830 
860 
8 6 5  
8 7 0  
8 7 4  
8 7 5  
8 8 0  
8 8 5  
8 9 0  
8 9 5  
9 0 0  
9 0 5  
9 1 0  

I F  ( p. ( 62 , 1 9 )  =0) + ( p. ( 63 , 1 9 )  = 0 ) p. A. 4 1 5; II * I I  ; : V = V +  1 
I F  ( p D ( 66 , 1 9 )  =0 ) + ( p. ( 6 7 ,  1 9 )  =0 ) p. A. 4 1  7; I I * II ; : V = V+ :1. 
I F  ( p. ( 7 0 , 1 9 )  =0 ) + ( p. ( 7 1 , 1 9 )  =0 ) p. {:!r. 4 1 9; I I * I I ;  : V= V +  1 
I F  < P. (58 , 24 > =0 ) + < P. (59 , 24 ) =0 ) P. A. 5 4 1 ; 11 # " ; :  V=V+25 
IF ( p. (52 ' 1 6 )  =0 ) + ( p. (53 , 1 6 )  = 0 ) p. A. 346; II $ I I  , : V = V + 5(l 
I F  < P. < 64 ,  1 6 )  =0 ) + < P. (65 , 1 6 )  =0 ) P. A. 352; " $ " ; :  V = V + 5 0  
I F < K< 6 > + < K>7 > G.9 1 0  
I F < L>4 1 > * < L< 46)P.A. 1 49; " 5 " ; : V = V+ 5  
I F < L>46 > * < L< 5 1 ) P.A. 1 52; " 5 " ; : V=V+5 
I F < L>5 1 > * < L< 56 ) P.A. 1 54; 11 9 " ; : V=V+9 
I F < L>56 > * < L<6 1 ) P.A. 1 57; 11 $ " ; : V = V + 1 00 
I F < L >6 1 > * < L< 66 ) P.A. 1 59; 119 " ; : V=V+9 
I F < L>66 > * < L< 7 1 ) P.A. 1 62; " 5 " ; : V=V+5 
I F < L>7 1 > * < L< 76 ) P.A. 1 64; 115 " ; : V = V + 5  
I FT = 1 0G.999 

920 6.5 1 0  
998 I F < R< 3 > + < R>6 > + < R=5 > G.920 
999 R =R. (8 ) : T=O : G.998 
1 00 0  F.A=AT035 
1 00 1  F. X =77T079 : F:. ( X , A - 1 ) :  N. X 
1 002 I FM=7G.8000 
1 005 F. X =77T079 : S. < X ,  A )  : N. X 
1 009 P.A.64; " BALL " ;M; 
1 0 1 0 R .  < 78 ,  A-·2 ) : S. < 78 ,  A - 1 )  
1 0 1 5  N.A 
1 025 1<=34 
1 030 A = A - 1 
1 050 F.A = A T033S.- 1 
1 060 S. < L ,  K >  
1 070 R. < 77 ,  A ) : R. < 79, {� ) : F. X =77T079 : S. ( X , ��- 1 ) : N. X 
1 07 5  •:::=1<-- 1 
1 095 N.A 
1 1 00 K=K - 1 
1 1 05 S • < G , H ) 
1 1 1 0 Q= 1 
1 1 2 0  F.K=KT04S.- 1 
1 1 25 R. < L ,  K+ 1 ) :  S. < L ,  K >  
1 1 2 7  F.Z= 1 T030 : N.Z 
1 1 30 N.K 
1 1 4 0  1<=4 
1 1 5 0  M=M+ 1 
1 1 60 N=- 1 : O=R. (2 ) * 2-3 
1 1 7 0  R ET. 
1 20Ci F. X =52T056 
1 20 5  R. ( X , 29 ) 
1 2 1  0 s D ( X , 2 8 ) 
1 2 1 5  N. X 
1 22 0  F. X =52T056 
1 225 R. ( X ,  28 ) 
1 230 S. < X  , 29 > 
1 235 N. X 
1 25 0  I F < K< > 28 ) + (L< 52 ) + (L>56 > RET. 
1 27 0  F. X = 1 T05 
1 27 5  R. < L ,  K >  
1 28 0  K=K- 1 
1 2 8 5  S. < L , K )  
1 29 0  N. X 
1 299 RET. 
2000 F. X = 6 1 T065 
2005 R . •  ( X , 29 ) 
20 1 0  S. < X , 28 )  
20 1 5  N. X 
2020 F. X = 6 1 T065 
2025 R. < X ,  2 8 ) 
2o:3o s. < x, 2 9 >  
2 0 3 5  N. X 
2050 I F < K< > 28 > + < L< 6 1 ) + < L>65 > RET. 
2 0 7 0  F. X = 1 T05 
2075 R. < L ,  10 
2080 K=l<- 1 
2090 S. < L ,  K >  
2095 N. X 
2099 R E T. 
8000 P.A.320; " GAME O V E R " ;  
8 0 1 0  IFP. ( 1 27 ,  4 7 ) =OG .. 1 
8020 6.8 0 1 0  

PAGE 1 1  
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***** KEY NOTE L I /4K by P. Ereaut ****** 

Thi s i s  an educati onal program i n  the form of a game , where the computer sel ects keys and notes at 
random and p l aces  them on a stave. You have to te l l the computer what they are. You wi l l  be tol d  
whether the sel ecti o n s  were c orrect or not and the c orrect answers are di s p l ayed. I f  your 
sel ecti on i s  wron g  i t  wi l l  f l ash  for a s hort ti me. After each s e l ecti on  a new key i s  di s p l ayed b ut 
the o l d  note wi l l  remai n on the stave. The next note wi l l  be d i s p l ayed al ong s i de the o l d one. 
Thi s wi l l  conti nue unti l 9 notes are di s p l ayed. After 9 notes are sel ected your score wi l l  be 
di s p l ayed. 

To run thi s program on a Level I I  mac h i ne add: 

24 CLEAR 200 
and c hange: 
2 7 5  PR I NT@768 , STR I NG$ ( 1 28 , 32 )  
330 PRI NT@768 , STR I NG$ ( 1 28 , 32 )  
580 PRI NT@768 , STR I NG$ ( 1 92 , 32 )  

Li nes of i nterest: 

35  Random key sel ecti on 
Random note s e l ecti on  70  

1 1 5- 1 45 
1 50- 1 80 
1 95 - 200 

Read and pri nt the f l ats i f  there are f l ats i n  the key sel ected. 
Read and pri nt the s harps i f  there are s harps i n  the key sel ected. 
Pri nts a note at the c orrect pos i ti on on  the stave ( note sel ected by 
computer ) .  

2 REM 
3 REM 
4 REM 
8 c .  

�=::EYNOTE L 1 I 4�< 

1 0  P . A�26 , " * *  KEY NOTE * *  
1 1  P . : P .  T .  < 27 ) ; " A  t1US I C  G A M E  
1 2  P .  

BY P H I L  E R E A UT 

1 5  P .  " THE D I SPLAY W I LL SHOW -- R A NDot'l MUS I C  I<EY S I G N ATURES , AND NOTES 
1 7  P . T . < 1 0 ) ; " THE NOTE SHOWN I S  R EL ATED TO THE KEY SIG NATURE 
20 P . : P . T . < 1 0 > ; " FR O M  THE TABLES SHOWN - ENTER YOUR SELECT I ONS 
22 P . " THE SELECT I O N S  W I LL BE D I S PLAYED - IF INCORRECT THEY W I LL B L I NK 
23 P .  : P •. T .  ( 1 :3) ; " AFTER Cf TR I ES YOUR S C O R E  W I LL BE SHmiJN 
25 P . A . 850 , : I . " PR E S S  ENTER TO C O NT I NUE " ; A$ 
:;o c .  
33 L=60 : S= O : C=O : E=O 
35 �(=R . < 1 4 )  

4 0  F.B=64T0576S . 1 2 8  
50 F . X = OTOL : P . A . B+ X , " - " ; : N . X  
60 N . B 
70 T=R . ( 1 2 >  - 1  
7 5  N=T * 64 + 1 Cf  
8 0  REST . : F . X = 1 TOT+ 4 1 : R E A D8$ : N . X 
1 05 I FK= 1 4G . 1 85 
1 1 0 I FK >6G . 1 50 
1 1 5 REST . 
1 20 F .  X = 1  Tm(: 
1 25 READA 
1 30 P .  A .  A , " �·: " ; 
1 ::::;5 I F ( I .  ( A / 64 > =T ) + ( I .  ( A/64 > =T-··7 ) Q= 1 0  
1 40 N . X 
1 45 8 . 1 85 
1 50 R EST . 
1 55 F . X = 1 T06 : READA : N . X 
1 60 F . X = 1 TOK-6 
165 READA 
1 70 P . A . A , " # " ; 
1 75 I F( I . (A / 64 > =T > + < I .  ( A / 64 > =T-7 ) Q=20 
1 80 N . X 
1 85 X =34 : F . Y=4T027 : S .  < X , Y > : N . Y  
1 90 R=646 : GOS . 650 
1 95 P . A . N+S , " O " ; 
1 96 I FT= 1 0  P . A . N+S+63 , " -- - " ;  
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200 IFT=11 P.A.N+S-1,"-0-11; 
21 0 p. A. 7 68' II F B�< E8< A�< D8r. G�r. G 
220 P.A.832," 1 2 3 4 5 6 7 
225 P.A.900,:I."ENTER <KEY NUMBER>";H 
230 IFH>14 P. A. 917' II II ; : G. 225 
235 GOS.240:G.270 
240 REST. 
245 F.X=1T013:READA$:N.X 
250 F.X=1TOH:READA$:N.X 
265 p. A. 716; II ( II ; A$; II ) II ; 
268 RET. 
270 P.A.981,11(11;A$;11 >11; 
275 P.A.768:P.A.832 
280 P.A.768, 

MI CR0 - 80 

D 
8 

A 
9 

E B 
10 11 

F# C# C 
12 13 14 

285 P. 11 C�r. C C# D:!r. D D# E8r. E E# F F# G�r. G G# A8r. A A# B8r. B B# 
290 P.A.832, 
295 P."21 11 31 20 10 30 19 9 29 8 28 17 7 27 16 6 26 15 5 2511; 
300 P.A.930,:I.11 ENTER <NOTE NUMBER>";W 
:3;05 J =�IJ: D=O 
310 IF<W>14>*<W<22)J��-10:D=10 
315 IFCW>24>*<W<32>J=W-20:D=20 
320 IF<J<5>+<J>11)P.A.948,11 ";:G.300 
330 P.A.768:P.A.832 
335 GOS.340:G.362 
340 REST. 
345 F.X=1TOJ+41:READA$:N.X 
350 P.A.850+S;11 <";A$;" >"; 
355 I FD= 1 OP. A. 852+S' II 8r.) II ; 
360 IFD=20P.A.852+S,"#)11; 
361 RET. 
362 p. A. 1 0 12, II ( II ; A$; II ) II ; 
363 I FD= 1 OP. A. 1014, II �r.) II ; 
:3'·64 I FD=20P. A. 1 0 14, II#) II ; 
370 IFT<5T=T+7 
375 V=T+Q 
390 I FH=�:::G. 400 
:3;95 P. A. 964, "KEY NOT CORRECT";: G. 405 
400 P.A.964,11KEY CORRECT";:E=E+1 
405 IFV=WG.415 
410 P.A.994,"NOTE NOT CORRECT11;:G.420 
415 P. A. 994, " NOTE COF:RECT";: C=C+1 
420 REST.:F.X=1T052:READA$:N.X 
422 Y=704:F.X=1T012:READA$ 
425 P.A.Y,A$;dY=Y-64 
426 N.X 
427 R=898:GOS.650 
428 IFK=14G.430 
429 R=905:GOS.680 
430 REST.:F.X=1TOK+13:READA$:N.X 
435 P.A.645;"KEY • . •  11;A$ 
438 P.A.773," NOTE"; 
440 F.X=1TOS+8 
445 P.A.777+X,11 .";:N.X 
480 P.A.787+S,B$; 
485 IFQ=10P. A. 787+S; B$; 11 8<11; 
490 IFQ=20P.A.787+S;B$;11 #"; 
495 D.323,133�391,201,459,269,67,261,7,201,395,141,335 
500 D.F,B&,E&,A&,D&,G&,G,D,A,E,B,F#,C#,C 
505 D.B&,E&,A&,D&,G&,C&,F#,C#,G#,D#,A#,E#,B# 
510 D.E,F,E,D,C,B,A,G,F,E,D,C 
512 D.C,D,E,F,G,A,B,C,D,E,F,G 
51:3 GOS. 840 
515 F.X=1T02000:N.X 
520 IFS=40G.800 
525 REST. 
530 F.X=1T013:READA:P.A.A,11 11:;:N.X 
550 Y=704:F.X=1T012:P.A.Y,11 ";:Y=Y-64:N.X 
575 P.A.640,11 "; 
580 P.A.768:P.A.832:P.A.896 
582 P.A.715,11 
585 P.A.960,11 

II a , 

590 L=15:S=S+5:G.35 
650 IF•<=14P. A. R, " NO #' S OR �r.' S11 : G. 665 
655 IFI<>6P.A.R,I<-6;"#'S:11;:G.665 
660 P.A.R,I<;11 &'S:"; 
665 RET. 

PAGE 1 3  
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680 REST. 
682 P=O:M=27:U=O 
685 IFK>6M=33:U=6 
690 F.X=lTOM:READAS:N.X 
695 F.X=lTOK-U:READAS:P.A.R+P.A$; 
700 P=P+3:N.X 

. . 

705 P.:RET. 
800 c .  

805 P.:P. "NUMBER OF SELECTIONS" .9 
81 0 p. : p. II NUMBER OF �:::EYS CORRECT II • E 
815 P. : P. 11 NUMBER OF NOTES CORRECT;, , C 
820 G.25 
840 IF<H=K>*<V=W>G.890 
845 F.I=1T020 
850 IFH=KG.865 
855 P.A.715,11 
860 GOS.240 
865 IFV=WG.885 
870 P.A.850+S,11 
875 GOS.340 
885 N.I 
890 RET. 

II n , 

II • 
, 

***** LEVEL I I  T -BUG U P - DATE 

MI CR0-80 PAGE 1 4  

ml . ( C )  J .  G R I GG ***** 

A pro b l em wi t h  the Tandy T-BUG program i s  t hat onl y  1 6  memory l ocat i ons  can be v i ewed at any one 
t i me ( i e .  1 6  l i nes on the screen ) .  The mod i fi cat i on descri bed here al l ows a pos s i b l e 2 5 6  memory 
l ocat i ons  to be vi ewed at any one t i me .  r�emory i s  d i s p l ayed across  the  screen , 1 6  l ocat i o n s  for 
every l i ne on  the  screen . To d o  thi s a n umber of changes have t o  be made: 

1 )  F i rst , l oad T-BUG and u s i ng t h e  11W command ,  enter the  fol l owi ng machi ne 
l anguage s ubrout i ne starti ng at l ocati on 4981 H .  

LM=32 
CD32 45CD 8945 3240 48CD 8945 323F 48CD 7 B45  
DD2A 3F48 CD7B  4506 l OCO OF4 5  CD7B  4500 2 3 1 0 
F63A 4038 FEOl  201 5  002 2  3F48 CD3C 4500 2 1 40 
48CD OF45 DD2B CDOF 45 1 8  C E 3A 0838 FEOl  CAA5 
43 1 8 DADO 

2 )  To c l ear who l e l i ne s  and scrol l who l e l i nes Jump to 43AO and enter t he 
fol l owi ng , u s i ng the 11M'' command:-

MEM LOCAT I ON ENTER. 

4554 00 
4555  00  
4566  00 
4567 00 
4573  40  
455B 40 

The d i spl ay may do s ome strange t h i ngs when enteri ng these c hanges but , i f  
entered c orrectl y ,  they wi l l  wor k . 

3 )  C hange command s and i n sert new c ommand: 

1 ) .  Type M 43FO 
2 ) . Enter 43 i nto 43FO 
3 ) . Type X 
4 ) . Type C 43FD 
5 ) . Enter 40 i nto  43FD 
6 ) . Pre s s  ENTER once 
7 ) . Enter 8 1  i nto  43FF 
8 ) . Enter 49 i nto 4400 
9 ) ) Type X 

The 11G 11 command has now been del eted and repl aced wi th the 11M" command and a new command 
11C 11 has been added . The 11C 11 c ommand i s  the same as the o 1 d 11M 11 c ommand . The ���111 c ommand 
now pri nts a who l e l i ne of 16 Memory l ocati o n s . Typ i ng X wi l l  exi t the routi ne . P re s s i ng 
E NTER wi l l  di s p l ay more memory . 
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***** fv1 I C ROHEX L2/4K ( C )  C .  BARTLETT ***** 

I wrote thi s program mostly  to teach mys e  1 f 11HOW' a n umber i s  converted from hex to dec i ma 1 and 
bac k agai n .  Al so  you often see arti c l es about USR routi nes wh i ch requ i re you to POKE the jump 
addres s  i nto two l ocati o n s . One number and two l ocati ons  to POKE i t  i nto ! ! ! !  None of the books  
!pos sess  thought to exp l ai n  just how you get the two numbers to be POKEd from one number . Wel l i f  
you have the same prob l em that I di d ,  thi s program wi l l  save you a l ot of headac hes . I t  i s  wri tten 
i n  BAS I C ,  so  i f  you don't care how i t's done , ju st u se i t ,  but i f  you do then s tudy the 
cal c u l ati ons  i n  the BAS I C  l i sti ng . I n  about 2 k  of program i t  does the fol l owi ng : 

- Converts Hex to Dec i mal  
- Convert Dec i mal to Hex 
- Converts the u ser suppl i ed Jump addres s  i nto the two val u e s  to be POKEd 

Provi des ths two .POKE val ues needed for program c hai n i ng when program l ength i s  i nput 

The program has i nbui l t  i ns tructi ons  for s i mp l e operati on . 

0 GOT035 . 
1 CLS: INPUT II ENTER DEC I MAL NUMBER TO BE CONVERTED II; A: C=A: IF (A< 0) * (A >65535) THEN 1 EL 
SEA=A/4096:B=INT<A>:D=B*4096:E=C-D:F=E:G=E/256:H=INT<G>:I=H*256:J=F-I:K=J:L=J/16 
:M=INT<L>:N=M*16:0=K-N 
2 B=B+48:IFB>57THENB=B+7ELSEIFB<48THENB=48 
3 H=H+48:IFH>57THENH=H+7ELSEIFH<48THENH=48 
4 M=M+48:IFM>57THENM=M+7ELSEIFM<48THENH=48 
5 0=0+48:IF0>57THEN0=0+7ELSEIF0<48THEN0=48 
6 PRINT"HEX = ";:PRINTCHR$(B)+CHR$(H)+CHR$<M>+CHR$(0) 
7 GOSUB33 
8 IFV$="Y" THEN1ELSERETURN 
9 CLS:PRINT11ENTER HEX NUMBER TO BE CONVERTED ? "; 
10 A$= I NKEY$: I FA$=" 11 THEN 1 OELSEA=ASC (A$ ) : PR I NTCHR$ <A) ; : Z=Z + 1: GOSUB 11: I F·Z=4 THEN 13E 
LSE10 
11 IFZ=1THENB=AELSEIFZ=2THENC=AELSEIFZ=3THEND=A 
12 RETURN 
13 IFA>57THENA=A-7ELSEIFA<OTHENA=O 
14 A=A-48:IFA<OTHENA=O 
15 IFB>57THENB=B-7ELSEIFB<OTHENB=O 
16 B=B-48:IFB<OTHENB=O 
17 IFC>57THENC=C-7 
18 C=C-48:IFC<OTHENC=O 
19 IFD>57THEND=D-7 
20 D=D-48:IFD<OTHEND=O 
21 B=B*4096:C=C*256:D=D*16:F=B+C+D+A 
22 PR I NT:])320, 
23 PRINT11 DEC = 11;F 
24 Z=O 
25 GOSUB33:IFV$="Y11 THEN9ELSERETURN 
26 CLS:INPUT"ENTER DECIMAL TO BE CONVERTED 
INTO < LSB > AND < MSB > '';A:B=A:C=A/256:D=INT<C>:E=D:F=E*256=G=B-F:IFG<OTHENG=O 
27 IFD<OTHEND=O 
28 PRINT II LSB = II ; G: PRINT II MSB == II ; D: GOSUB33: I FV$= II y II THEN26ELSERETURN 
29 CLS:INPUT11 WHAT WAS PRINT MEM WITH YOUR LARGEST PROGRAM IN MEMORY" ,A 
30 B=32696-A:C=B/256:D=INT<C>:E=D*256:F=B-E 
31 PRINT"Pm<E 16633, "; F: PF�INT" POKE 16634, "; D 
32 GOSUB33:IFV$ ="Y" THEN29ELSERETURN 
33 PRINT"MORE (Y/N) II 
::::;4 V$ = I NKEY$: I FV$= II II THEN34ELSERETURN 
35 CLS 
36 PRINT" 

HEX TO DEC 1 

37 PRINT 
38 PRINT''DEC TO HEX 
DEC TO DEC 3 

VARPOINT 4 
39 PRINT" 

40 PRINT"SELECT :" 

2 

MICROHEX <C> C.BARTLETT 
5 .JULY.1980 

REQUIRES LEAD iNG ZEROS ON NUMBERS 
WITH LESS THAN 4 DIGITS." 

: NO SPECIAL FORMAT 
:CONVERTS DECIMAL NUMBER DOWN INTO 
:MSB AND LSB, USED IN POKE ROUTINES 
:ESF USERS, LOAD IN MEM AND" 

:THE PROGRAM SUPPLIES POKE VALUES 
:FOR THE VARIABLE POINTER" 

41 X$ =" " :  X$=INI<EY$: X=VAL <X$): IFX$ ="" THEN41 
42 ONXGOSUB9,1,26,29 
43 GOT035 
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***** SEA WOLF L2/4K ( C )  CARL CRANSTONE ***** 

You  are i n  command of the  s ubmari ne Sea Wol f whi ch i s  l ocated at the bottom of the screen. Shi p s  
wi l l  appear from t h e  top l eft hand s i de o f  the  screen. Control the sub wi t h  the fol l owi ng keys :-
11<" to move 1 eft , ")" to move ri ght and both together "< >" to fi re ,  i t  i s  not neces sary to pr�;:ss  
the s h i ft key. When both  keys  are pres sed you  wi l l  see the torpedo shoot towards the s h i p ,  
gradual l y  getti ng smal l er a s  i t  goes away from you. You wi l l  then be tol d whether a h i t or a mi s s  
has been recorded and ju st t o  put t h e  cream o n  t he cake thi s program has sound a s  wel l wi th sonar , 
torpedo and exp l osi ons  ( Note: S YSTEM 80 u sers wi l l  need to mod i fy the program i n  a s i mi l ar manner 
to  that descri bed in l ast month 1S MI CRO BUGS - Ed. ) .  Memory s i ze does not have t o  b e  set , just 
C LOAD and RUN. When you fi rst RUN , WS i s  equal to  5 .  For eac h sh i p you s i nk ,  1 i s  added to the 
score. When the- score i s  greater than WS , then the next t i me around you wi l l  have to better your 
former score. I f  you can 1t get enough hi t s , you wi l l  run out of torpedoes ( of whi ch  there are 1 5 ) . 

H owever i f  your sc ore i s  1 0  and you run out of torpedoes , you wi l l  get more torpedoes and conti nue 
the game. 

0 GOTCJ10: 

5�DATA221, 33, 36, 67,221, 78, 0, 121, 183, 200, 221, 70 , 1, 62, 1,211, 255, 16, 254, 221, 70, 1, 62 
, �, 211, 255, 16, 254, 13, 194, 253, 66, 2 21, 35, 221, 35, 1, 255, 255, 33, 48,0, 9, 218,2 9, 67, 195, 
247, 66 �r 
10 Pm<E16526, 243:POKE16527, 66:FORD=17139T017187:READS:POKED, S:NE�b. 
15 POKE17188, 100:POKE17189,100:PCJKE17190, 0�R=USR<O>:CLEAR500:WS=5:GOSUB90 
20 �AUTHOR:CARL CRANSTONE: <C>:SEA WOLF:27/1/81:S.A.LII . 4K 
25 CLS: SC=O: PRINT;:V21, "SEA WOLF" : FORT=1 T01000: NEX-r:T 
30 CLS:GOSUB110:S=16288:GOSUB120 
35 GOSUB125:POKE17188, 68:POKE17189, 84:POKE17190, 134:POKE17191, 84:POKE17192,0 
40 IFPEEK<15330)=16THEN55ELSEIFPEEK<15330)=64GOT060 
45 IFPEEKC15330)=80THENY=S:XZ=XZ+1:IFXZ=15THEN170ELSE65 
50 F=F+1:IFF=15THENR=USR(0):S=S+1:F=OELSEGOT035 
55 GOSUB115:S=S-1:IFS<=16257THENS=S+1:GOSUB120ELSEGOSUB120:GOT050 
60 GOSUB115:S=S+1:IFS>=16319THENS=S-1:GOSUB120ELSEGOSUB120:GOT050 
61 GOT050 
65 
70 IFY=S-640RY=S-1280RY=S-1920RY=S-256GOSUB95 
75 IFY=S-320CJRY=S-3840RY=S-4480RY=S-512GOSUB100 
80 IFY=S-5760�Y=S-6400RY=S-7040RY=S-768GOSUB105 
85 POKE17188, 45:POKE17189,34:POKE17190, 0:R=USR<O>:IFY<=15424THENGOSUB130ELSEY=Y-
64:GOSUB125:GOT065 
90 DEFSTRA, B:A=CHR$(140)+CHR$(188)+CHR$(190)+CHR$(19 1 >+CHR$(188)+CHR$(189)+CHR$( 
188)+CHR$(140):8=STRING$(64,32)+A+STRING$(64,32)+A+STRING$(64,32):RETURN 
95 POKEY, 191:FORP=1T020:NEXTP:POKEY, 32:GOT085 
100 POKEY, 188:FORP=1TD20:NEXTP:POKEY, 32:GOT085 
105 POKEY, 140:FORP=1T020:NEXTP:POKEY, 32:GOT085 
110 FORT=15488T015551STEP2:POKET,137:POKET+1,134:NEXT:X=O:RETURN 
115 POKES-1, 32:POKES, 32:POKES+1, 32:RETURN 
120 POKES-1, 181:POKES,191:POKES+1, 186:RETURN 
125 X=X+1:PRIN T@64, MIDS<B, X, 64):IFX=145THENGOT0110EL.SERETURN 
130 POKEY+64, 32:GOT0135 
135 FOR0=15424T015487:IFPEEK<0><>32THEN140ELSENEXTO:GOT0145 
140 IFPEEK(0)=140ANDPEEK<0+1)=188ANDPEEK<0+2)=190ANDPEEK<0+3)=191ANDPEEK<0+4)=18 
BANDPEEK<0+5)=189ANDPEEK<0+6>=188ANDPEEK<0+7)=140THEN150ELSEGOT0145 
145 PRINT;l)540, " GOT HIM��! " :FORNc-=1TQ5(l(i:NEXTN:PRINT;j)540, 11 
SC+1:IFSC>WSTHENGOT0160ELSE50 

" :GOSUBl55:SC= 

150 PRH·H;i)540, " �1ISSED � �II: GOSUB'i25: FORN=1 T0500: NEXTN: GOSUB125: PRINT;i)540 , II 
" :GOT050 
155 FORT=17188TD17195STEP2:POKET, 84:POKET+1, RND<255>:NEXTT : POKE17196, 0:R=USR<O>: 
:FORT=Y-2TOY+2:POKET, RND<63>+191:NEXTT:FORT=<Y+64>-BTO<Y+64)+8:POKET,RND(63)+191 
:X=O:NEXTT:FORP=1T0100:NEXTP:FORT=Y-2TOY+2:POKET, 32:NEXTT:RETURN 
160 CL.S: PF:INT" YOLJR SCORE = II; SC: PRINT" BEST SCORE = II ; WS: WS=SC: PRINT " T O  WIN -- DES 
TROY >" ;:WS 
165 XZ=O: PRINT" At"..JOTHER GAME?" ;: INPUT T$: IFLEFT$ (T$, 1) =" Y" THEN25ELSEPRINT" DID YOU 
GET SEA SICK OR SOMETHING�":END 
170 IFSC>=10THEN175ELSECLS:XZ=O:PRINT "NO TORPEDOES LEFT�":PRINT"RETURN TO BASE!" 
:PRINT"PLAY AGAIN? ";:INPUTT$:IFLEFT$(T$, 1)=" Y" THENRUNELSEPRINT" YOU J UST CAN'T TA 
KE THE PACE � � � II: END 
175 CL.S: XZ=O: PRIN T" SUPPLY SHIP DOCKED. REFUELLING": PRINT"PLAY AGAIN�?";: INPUT T$: I 
FLEFT$(T$, 1)=" Y" THEN30ELSEEND 



Ml R0-80 PRODUCTS 

D O N 'T B E  H E LD BACK BY AN 
ANTI O UAT E D  D ISK  O PE RAT I N G  SYSTEM 

MOVE UP  TO 
N EWD OS 8 0  $149 incl . p&p 
N EWDOS 80 is a completely new DOS for the TRS-80 
SYSTEM 80. It  is we l l -documented, bug free and 
increases the power of your system many times over .  It 
is upward compati b le with TRSDOS AND N EWDOS ( ie 
TRSDOS and N EWDOS+ programs wi l l  run on 
N EWDOS 80 but the reverse is not necessari ly  so ) .  

These are just a few of the many new features offered 
by N EWDOS 80. 
* New BAS I C  commands that support vari able record 

lengths up to 4095 bytes long.  
* Mix or match d isk drives . Supports any track count 

from 1 8  to 96 . Use 35, 40, 77  or 80 track 514 inch 
mi ni  d i sk  dr ives, 8 i nch d isk dr ives O R  ANY COM
B I NATI O N .  

* A n  optional  secu rity boot-up for BAS I C  o r  mach ine 
code appl ication programs.  User never sees "DOS
R EADY" or " R EADY" and is  unable to "B R EA K", 
clear screen or issue any d i rect BAS I C  statements, 
includ ing " L I ST". 

* New ed it ing commands that a l l ow program l i nes to 
be deleted from one locat ion and moved to another 
or to a l l ow the du pl ication of a program l i ne with 
the de letion of the orig ina l . 

* Enhanced and improved R E N U M B E R  that a l l ows 
re location of subroutines . 

* Create powerful cha in  command fi l es which wi l l  
control the operation of your system . 

* Device hand l i ng for routing to d isplay and pri nter 
s imultaneous ly .  

* M I N I DOS - stri k ing the  D ,  F and G keys s imu l �  
taneous ly  cal ls up a M I N I DOS which a l lows you  to 
perform many of the DOS commands without d is
turbing the res ident program.  

* I nc ludes Superzap 3 .0 wh ich enables you  to  d isplay/ 
pri nt/modify any q� i n  memory or on d i sk .  

* Also i ncl udes the  fo l l owing uti l it ies : 
- D isk Ed itor/Assembler 
- D i sassembler (Z80 mach ine code) 
- LM offset - al l ows transfers of any system tape . 

to D isk f i l e  - automatica l l y  re l ocated .  
- L EV E L  I - Lets you convert your com puter back 

to Leve l 1 .  
- LV I D KS L - Saves and loads Leve l 1 programs to 

d is k .  
- D I RCH ECK - Tests d isk d i rectories for errors 

and l ists them . 
- ASPOO L  - An automatic spoo ler which routes a 

d isk fi le to the printer wh i l st the computer con
t i nues to operate on other programs .  

- LCD V R  - a  lower case drives wh ich d i splay lower 
case on the screen if  you have fitted a s imple lower 
case modification . 

D IS K  D R I V E  USE RS 
E L IMI NATE C R C  E R RO RS 

AND  
TRACK LO CKED  O UT M ESSAG ES 

F IT A PERCOM DATA SEPARATO R 
$37.00 plus $1 .20 p&p . 

When Tandy designed the TRS-80 expansion i nterface , 
they d id not include a data separator i n  the d isk
contro l l er c ircu itry, despite the I .C .  manufactu rer 's 
recomme ndations to do so. The resu l t  is that many 
d isk  d rive owners suffer a lot of D isk  1 /0 errors.  The 
answer is a data separator.  Th is un it f its i ns ide your 
expansion i nterface . It  is suppl ied with fu l l  i n structions 
and is  a must for the serious d isk  user .  
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MPI D ISK  D R IVES 
H I G H E R  P E R F O RMANCE  - LOWE R PR ICE  

M P I  i s  the second l a rgest manufacturer o f  d isk drives i n  
the world . M P I  drives use the same form o f  head 
contro l as 8" dri ves and consequent ly ,  they have the 
fastest track-to-track access time ava i lab le - 5msec! A l l  
M P I  d rives are capable o f  s ingle o r  d ou ble-density 
operation . Double-density operation requ i res the i n sta l 
lation o f  a P E RCOM dou bler board in  the expansion 
interface . 

As wel l  as si ngle head drives, M P I  a lso makes dua l 
head drives . A dua l -head dr ive i s  a lmost as versati l e  as 
two s ing le-head dr ives but i s  much chea per .  

Our MPI  d rives are suppl ied bare or i n  a metal cabinet 
- set up to operate with you r TRS-80 or SYSTE M  80. 
Al l  d rives are so l d  with a 90 day warranty and service i s  
ava i lab le  through M I C R 0-80 P R O D UCTS . 

MPI B5 1 40 Track Single Head D rive . . . . . .  on ly $339 
MPI 852 40 Track D ouble Head Drive . . . . .  only $449 

Prices are for bare drives and inc lude p&p .  Add $ 1 0 .00 
per dr ive for a cabinet and $60.00 for a power supply 
to su it two drives . 40 track d rives are ent i re ly compa
t ib le  with 35  track drives. A 40 track DOS such as 
N EWDOS 80 i s  necessary to uti l ise the extra 5 tracks .  

O V E R  800 K I L O BYTES ON ONE D ISKETT E !  
W I T H  MPI  80  T RACK D R I V ES 

M P I  80 track drives are now ava i lab le .  The B91  80 
track si ngle-head dr ive stores 204 K i l obytes of for
matted data on one side of a 514 inch d iskette in s i ng le
density mode .  I n  doub le-density mode it stores 408 
K i lobytes and l oads/saves data twice as quick ly .  

The B92 80 track dual -head drive stores 204 K i lobytes 
of formatted data on EACH side of a 514 inch d iskette 
in s ing le-density mode . That's 408 K i lobytes per 
d iskette . In dou b le-density mode, the B92 stores a 
mammoth 408 K i lobytes per side or 8 1 6 K i lobytes of 
formatted data per d iskette. W ith two B92's and a 
P E R COM double ,  you cou ld have over  1 .6 Megabytes 
of on l i ne storage for your TRS-80 for l ess than $ 1 500 ! !  

MPI 891 80 Track Single Head D rive . . . . . .  only $499 
MPI 892 80 Track D ual Head D rive . . . . . .  only $599 

Prices are for bare d rives and include p&p. Add $1 0 .00 
per dr ive for a cabinet and $60.00 for a power supply 
to su it  two d rives .  Note : 80 track drives wi l l  not read 
d iskettes written on a 35 or 40 track drive .  I f  d rives 
with d i fferent track counts are to be operated on the 
same system, N EWDOS 80 must be used . 

CAR E  F O R  Y O U R  D ISK  D R IV ES? 
T H E N  USE 

3M's D ISK  D R I V E  H EAD C l EAN I N G  D ISKETTES 
$30.20 incl . p&p .  

D i s k  drives are expensive and s o  are d iskettes . A s  with 
any magnetic record ing  device , a d i sk  dr ive works 
better and l asts l onger i f  the head i s  c leaned regu larl y .  
I n  the past, the problem has been, h ow d o  you c lean 
the head without pu l l ing  the mechan ism apart and ru n
n ing the  r i sk  of  damaging del icate parts.  3M's have 
come to our  rescue with SCOTCH B RAN D ,  non
abrasive , head c lean ing d iskettes wh ich thoroughly 
c lean  the head i n  seconds .  The clean ing action i s  l ess 
abrasive than an ord inary d i skette and no residue is 
l eft beh ind .  Each k it conta ins :  

- 2 head c lean i ng diskettes 
- 1 bott le  of c l ean ing f lu id  
- 1 bott le  d ispenser cap 

PLEASE USE ORDER FORM ON PAGE 36 
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MICROPO LIS 77 T RACK D ISK  D R IV ES 
These fabulous M I CROPOLI S  d is k  drives have more 
than double the storage capacity of the standard 35  
track drives. 

D D-7S only $77 5  incl. p&p 
77 track M I C RO PO L I S  drive complete with cable for 
four drives, power su pply ,  chassis and i ncludes 
N EWDOS 80. 

D D -7 only $649 incl . p&p 
Same as above but no cable or N EWDOS 80. 

D C-4 only $45 incl. p&p 
4 d rive connector  cable - su itable for any d isk  drives . 

F LO PPY D O CTO R AND  MEMO R Y  D IAG N O ST I C  
(by MI C R O  C L I N I C) $29.95 p lus 50c. p&p 

Two mach ine l anguage programs on a d iskette together 
with manual wh ich thorough ly  test your disk dr ives 
and memory . There are 1 9  poss ible  error messages i n  
the d isk  drive test a n d  their  l i ke ly causes are expla ined 
in  the manua l . Each pass of the memory tests checks 
every address in R AM 520 t imes, i nc lud ing the space 
norma l ly  occupied by the d iagnostic program itse l f .  
When an error occurs the address, expected data , and 
actual data are pri nted out together with a deta i led 
error analysis showi ng the fai l i ng bit or bits, the corres
pond ing I C 's and thei r  location . Th is is the most 
thorough test routine avai lab le  for TRS-80 d isk  users. 

PROG RAMS BY M I C R OSOFT 

E D IT O R  ASSEMB LER  P l US ( l2/1 6K) 
$37.50 + $1 20 p&p 
A much imp roved editor-assembler and debug/mon itor 
for L2/1 6K TRS-80 or SYSTEM 80. Assembles d i rectly 
into memory,  supports macros and cond it iona l assem
bly, i ncl udes new commands-subst itute , move, copy 
and extend .  

l EVE L I l l  BAS I C  $5 9.95 p lus $1 .20 p&p 
Loads on top of Level I I  BAS I C  and gives advanced 
graphics, automatic renumbering, s ing le stroke i nstruc
tions (sh ift-key entries) keyboard debou nce , suitable 
for L2/1 6 K  and up (Not Disk BAS I C) 

ADVENT U R E  O N  D ISK $35.9 5 plus $1 .20 p&p 
This  is the orig ina l  ADVENTU R E  game adapted for 
the T RS-80. The game fi l l s an ent i re d iskette. E nd less 
variety and cha l l enge as you seek to r ise to the leve l of 
Grand Master.  U nti l you gain  ski l l ,  there are whole 
areas of the cave that you cannot enter .  ( R equ i res 32K 
One D isk) 

BASIC  COMPI L E R  $2 0 8  p lus $2.00 p&p 
New improved version , the Bas ic CompHer converts 
D isk  B AS I C  programs to mach ine code, automatical l y .  
A compi led program runs, o n  average , 3-1 0 t i mes faster 
than the orig ina l  BAS I C  program and is  much more 
d ifficu lt to p i rate . 

G RE E N  SCRE E N  S IMU LAT O R  
$1 9.95 incl . p&p 

The G R E E N  SC R E EN S I M U LATO R is made from a 
deep green perspex,  cut to fit your mon itor. I t  improves 
contrast and is  much more restful to the eyes than the 
normal grey and white i mage . 

A l l  editor ia l  staff of M I CR0-80 are now using G R E E N  
SCR E E N  S I M U LATO RS on  their own monitors .  

P lease make sure to specify whether you have an  o ld 
(squar ish)  or new ( rounded) styl e  monitor when order
i ng .  Not avai l ab le for Dick Smith mon itors . 

HIGH QUALITY DISKEnEs ALL PRic.Es INcLuoE P&P 

UPGRADE TO 16K 
FOR ONLY $30.00!!  

MI CR0-80's 1 6K MEMO RY E XPANSI O N  K IT 
HAS B E E N  R E D U C E D  I N  PR I C E  EVEN MO R E  

Larger volume means we buy better and we pass the 
sav ings on to you . These are our proven , prime, branded 
200 ns (yes, 200 nanosecond ) ch ips.  You wi l l  pay 
much more e lsewhere for s low, 350 ns. ch ips .  Ours are 
guaranteed for 1 2  months .  A pair of D I P shunts is a lso 
requi red to upgrade the CPU memory i n  the TRS-80 -
these cost an add it ional  $4 .00. A l l  k its come complete 
with fu l l ,  step-by-step i nstructions wh ich i nclude 
labe l led photographs . No  solderi ng i s  required . You do 
not have to be an experienced e lectron ic techn ician to 
insta l  them. 

USE TAN D Y  PER IPH E RA LS ON YO U R  SYSTEM-80 
V IA 

SYSPAND-80 - $1 1 9  incl. p&p 
The SYSTEM-80 hardware is not compat ib le  with the 
TRS-80 i n  two important areas .  The printer port i s  
addressed d ifferently and the expansion bus is entire ly 
d i fferent .  Th is means that SYSTEM-80 owners are 
den ied the wealth of econom ica l ,  h igh performance 
peri phera l s  wh ich have been deve loped for the TRS-80 . 
Unti l now, that i s .  M I C R0-80 has deve loped the 
SYSPAN D-80 adaptor to overcome this problem.  A 
complete ly self-conta ined u n it i n  a sma l l  cabinet wh ich 
matches the colou r scheme of your  computer, it con
nects to the 50-way expansion part on the rear of your 
SYSTEM 80 and generates the F U L L  Tandy 40 way 
bus as wel l  as provid ing  a Centron ics para l l e l  printer 
port .  SYSPAN D-80 enables you to ru n an Exatron 
Str ingy F loppy from your SYSTEM 80, or an LNW 
R esearch expansion i nterface or a M I C R OT E K  
memory expansion modu le o r  any other desirable 
peri phera ls  designed to i nterface to the T RS-80 expan
s ion port . Make your SYSTE M  80 hardware compatib le  
with the TRS-80 v ia SYSPAN D-80. 

U PG RA D E  TO A 48K SYSTEM F O R  O N lY $245! ! 
V IA  THE  

MI C R OT E K  MEMO RY E XPANS I O N/PR INT E R  
MO D U LE 

Need more memory but don't want to pay over $600 
for an expansion interface? Then the M I CROT E K  
MT-32 memory expansion/printer modu l e  i s  for you . 
Ready to p lug i n  and go, th is modu le  provides you 
with sockets for an extra 32K of ram in 1 6K b locks 
p lus  a printer port .  It is housed i n  an attractive , grey 
and b lack metal cab inet of s imi lar  size to the Tandy 
expans ion i nterface so that you can sit you r monitor 
atop it .  The M I C R OT E K  unit ru ns from the same 
externa l  power pack as the Tandy CPU.  The Centron ics 
para l l e l  printer port enables you to run most pri nters 
inc luding the O l ivetti ET-1 2 1  with M I C R0-80 interface . 
F u l l  i n structions for connecting to your system and 
adding memory ch ips are i nc luded . 

SYST E M  80 owners can use the M I C R OT E K  mod u l e  
v i a  the SYSPAN D -80 adaptor .  A separate external 
power su pply provid ing  7 .5-0-7 .5  vo lt ac at 0.5 
amp plus 20v unfi l tered de at 250 ma is requ i red . 
( not ava i l ab le at present from M I C R0-80 P R O D UCTS) 

M I CROTEK MT32-A OK . . . . . . . . . . . . . .  $1 49 
M I C R OT E K  MT32-B 1 6K . . . . . . . . . . . . . .  $ 179  
MI CROTEK MT32-C 32 K . . . . . . . . . . . . . .  $209 

HIGH QUA 
40 TRACK NASHUA SINGLE SIDE/SINGLE DENSITY ••• $45.00 box of 10  40 TRAC { VERBATIM DOUBLE SID 
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SOFTWARE BY AUSTRALIAN AUTHORS 
All our software is suitable for either the SYSTEM 80 or the TRS.80 

N EW SO FTWAR E  F RO M  M I CR0-80 PRO D U CTS 

B US IN ESS PRO G RAMS 

Ml C R OMANAG EMENT 
STO C K  R E C O R D I N G  SYSTEM ( L2/1 6 K) 

Cassette version . . . . . . . . . . . . .  $29.95 + $1 .00 p&p 
Stringy F loppy version  . . . . . . . .  $33.95 + $1 .00 p&p 
Thi s  system has been in  use  for 9 months i n  a number 
of sma l l  retai l  businesses in  Adela ide.  It is therefore 
thorough ly  debugged and has been ta i lor made to su it 
the requi rements of a sma l l  business. M I C R O MANAG E
M ENT SRC enables you to monitor the  current stock 
level and reorder l evels of 500 d ifferent stock items per 
tape or wafer .  It i ncl udes the fol l owing features: -
- Add new items to i nventory 
- Delete d i scontinued items from i nventory 
- List complete fi l e  
- Search for any stock number 
- Save data to cassette or wafer 
- Load data from cassette or wafer 
- Adjusts stock leve ls from sa les resu lts and receipt 

of goods 
- List a l l  items requ i r ing reordering  
We can thoroughly recommend th is program for the 
sma l l  busi ness with a L2/ 1 6K computer. 

SCOTCH B RAN D COMPUT I N G  CASSETTES 
Super-qual i ty personal computi ng cassettes. 
C-1 0 pack of 1 0  . . .  . . .  . . .  . . .  $26.00 i ncl . p&p 
C-30 pac k  of 1 0  . . . . . .  . . .  . . .  $28.00 incl .  p&p 

UTI L IT I ES 

S-KEY by Edwin Paay $1 5.9 5 p lus 50c. p&p 
S-K EY is a complete keyboard driver routi ne for the 
TRS-80 and becomes part of the Level I I  basic i nter
preter.  W ith S-KEY l oaded the user wi l l  have many 
new featu res not ava i lab le with the standard machi ne.  
S-KEY featu res : 
'* S-KEY provides an auto-repeat for a l l  the keys on 

the keyboard . If any key i s  he ld down l onger than 
about half a second , the key wi l l  repeat unti l it i s  
released . 

* Graphic symbols can be typed d i rect from the key
board , this i ncludes a l l  64 graph i c  symbols  ava i l ab le 
from the T RS-80/SYSTE M  80. 

* S-KEY a l lows text, BAS I C  commands and/or 
graph ics to be defi ned to shifted keys. This makes 
programm ing much eas ier as whole commands and 
statements can be reca l l ed by typi ng sh ift and a 
l etter key . 

* Because S-K EY a l l ows graphics to be typed d i rectly 
from the keyboard , an imation and fast graph ics are 
eas i ly  imp lemented by typing the a ppropriate 
graphics symbols  d i rectly i nto P R I NT statements . 

* S-KEY a l l ows the user to L I ST a program with 
P R I NT statements conta in ing  graph ics, properly .  
S-K EY does th is  by  intercepting the  L I ST routine  
when necessary . 

* S-K EY a l l ows the user to l ist an updated l ist of the 
sh ift key entries to the v ideo d isplay or l i ne printer .  

* S-KEY can be d isabled and enabled when requ ired . 
Th is  a l l ows other routi nes wh ich take control of the 
keyboard to run with S-KEY as wel l .  

Each cassette has TRS-80, D IS K  and SYSTE M  80 
vers ions and comes with comprehensive documentation . 

BMO N  by Edwin Paay $1 9.95 p lus 50c. p&p 
T H E  U LT IMATE H I G H  MEMO RY BAS I C  MON ITO R 
L2/1 6-48K 
Our own personnel  refuse to write BAS I C  without fi rst 
l oading th is amaz ing mach ine l anguage uti l i ty program 
i nto h igh memory ! B MON Renumbers; D i splays BAS I C  
programs o n  the screen wh i l e  they are sti l l  l oading;  tel l s  
you the memory l ocations o f  the program just l oaded ; 
l ets you stop a l oad part-way through ; merges two 
programs,  with automatic ren umbering of the second 
so as to prevent any c lashes of I ine n umbers; recovers 
your program even though you did type N EW :  makes 
one program inv is ib le  wh i l e  you work on a second 
( saves hours of cassette time ! ) ;  l i sts a l l  the variables 
used in the program ; makes SYSTEM tapes ; l ets you 
Ed it memory d i rectly  . . .  the l ist goes on and on . 
Cassette comes with 1 6K ,  32K and 48K vers ions,  ready 
to l oad .  Can anyone afford N OT to have B M ON ? 

E D U CATI O NAL 

RPN CAL C U LAT O R  ( L2/1 6K  & 32K) 
$24.95 $ 50c. p&p 
G ive your computer the power of a $650 reverse pol i sh 
notation calcu l ator with 45 fu nctions and selectable 
accuracy of 8 or 1 6  d igits .  The main stack and registers 
are conti n uously d isp layed wh i l st the menu is a lways 
instantly access ib le  without d i sturbing any calculations 
or register val ues . The cassette comes with both the 
1 6K and 32 K vers ions,  the l atter g iv ing you the add i 
t ional  power o f  a programmable calcu l ator .  Comes 
with a very comprehensive 1 5  page manua l ,  wh ich 
i ncl udes i nstructions to l oad and modify the 32K pro
grammable vers ion to run i n  1 6 K .  Whether for bus iness 
or pleasure, this package w i l l  prove inva luable,  and turn 
you '80 i nto a very powerfu l i nstrument.  

GAMES 

MI C RO PO L  Y ( L2/1 6K)  $7.50 $ 50c p&p 
Now you can p lay Monopoly on your m icro . The o ld 
favourite board game has moved into the e lectronic era .  
Thi s  computer vers ion d i sp lays the board on the screen,  
obeys a l l  the ru les and, best of a l l ,  the ban ker does not 
ma ke m i stakes with you r  change !  

C O N CENTRAT I O N  ( L2/1 6K)  $7.50 + 50c  p&p 
Another appl icat ion of supergraphics . There are 28 
"ca rds" d i splayed on the screen, face down.  P layers 
take it i n  turn to turn them over with the object of 
f inding match ing pai rs. There are 40 d i fferent patterns 
wh ich are chosen at random, so the game is fu l l  of end
less variety . Th i s  i s  of particu l ar val ue in he l pi ng young 
chi l dren to l earn the art of concentrati ng and , at the 
same t ime ,  to i ntroduce them to the computer. 

METEO R A N D  TO RPE D O  A L L EY ( L2/1 6K) 
$9.95 + 50c p&p 
Those who frequent games arcades wi l l  recogn ize these 
two e lectron ic games. I n  M ETEOR you must destroy 
the enemy space sh ips before they see you . I n  its most 
d ifficu lt  mode,  the odds are a thumping 238 to 1 
aga i nst you bei ng successfu l .  I n  torpedo a l ley you must 
s ink  the enemy sh ips without h itti ng your own supply 
shi p .  Both games i nclude sound effects and are remark
a bly  accurate rep roductions of the arcade games . 

r DISKETIES 
�URL&; ll&;N�ITV _ _ _  �!iCUlO boy of 1 0  

HIGH QUALITY DISKETIES 
77 TRACK VERBATIM SINGlE SIDE/SINGLE DENSITY ... S59.00 box of 10  



AUSTRALIAN SOFTWARE (Cont.) 

TO U C HTYPE ( L2/4K) $1 9.95 + 50c. p&p 
An i nteracti ve , 22 lesson typi ng cou rse wh ich uses the 
computer's keyboard and screen to teach you to type 
rap id ly and accurately and, a massive cassette data 
dump to control you r progress . The computer checks 
for accuracy, and sets ti med exerc i ses to check your 
progress . I f  you have to look at each key before you 
press it ,  or on ly  use two f ingers, then th is program , 
p lus a l itt le perserverance , w i l l  do some amazing th i ngs 
to you r typing speed . 

GAMES 
U B OAT $7 .50 plus 50c p&p 
Real  t ime s imu lat ion at its best ! Comes with worki ng 
sonar-screen and periscope, a fu l l  rack of torpedoes, 
plenty of targets, working fuel and battery meters , 
he lpfu l  Mothersh i p  for h igh-seas reprovis ion i ng and 
even has emergency rad io  for that terr ib le  moment 
when the depth charges put your crew at r is k .  Requires 
Level I I /1 6K.  

SPA C E  I NVAD E RS $7 .50 p lus 50c p&p 
M uch improved vers ion of  th is arcade favou rite with 
redesigned l aser and cannon b lasts, h igh-speed cannon , 
50 rov ing drone targets, 1 0  mothershi ps and heaps of 
fun for a l l . Level I I  with 4 K  and 1 6 K versions on th is 
cassette. 

G O L F  ( l2/1 6K) $7 .50 + 50c p&p 
Pit your sk i l l s  at m i n i -golf  aga inst the computer.  Choose 
the level of d ifficu l ty,  the number of ho les and whether 
you want to p lay stra ight m i n i  gol f  or crazy golf. Com 
plete with hazards, water traps , bun kers and trees. 
Great fun for k ids of a l l  ages. 

D OMI N O ES(l2/1 6K) $7.50 + 50c p&p 
Pit your sk i l l  at domi noes aga inst the computer, which 
provides a ti re less opponent. Another appl ication of 
supergraph ics from the stab le  of Charl i e  Bart lett . 
Domi noes are shown approximate ly  l i fe s ize i n  fu l l  
deta i l  (except for colour ! ) .  The mon itor screen i s  a 
window which you can move from one end of the 
str ing of domi noes to the other.  Best of a l l ,  you don't 
lose any pieces between games! 

KI D 'S STU F F  (formerly MMM-1 ) $7 .50 p lus 50c. p&p 
Three games on one cassette from that master of TRS-
80 graphics ,  Char l ie  Bart lett .  I ncludes I N DY 500, an 
exciti ng road race that gets faster and faster the l onger 
you p lay,  S U B H UNT in wh ich your warsh ip  b lows u p  
unfortu nate l i ttle su bmarines a l l  over the place , and 
KN I EV E L  ( as in motorcycle ,  ramp and buses ) .  

O T H E R  PROG RAMS 

I N F I N IT E  BAS I C  BY RAC ET (32 K/1 D IS K) 
$49.95 + 50c. p&p 
F u l l  matri x fu nctions - 30 BAS I C  comma nds;  50 more 
STR I N G  functi ons as BAS I C  commands.  

GS F/l2/48K $24.95  + 5 0c. p&p 
1 8  mach i ne language routi nes i nc lud ing RACET sorts . 

BUS IN ESS AD D R ESS AN D I N F O RMAT I O N  SYSTEM 
(48K/D IS K) $2.4.95 + 5 0c. p&p 
Al l ows you to store addresses and i nformation about 
bus inesses, edit them and print them out. 

H ISPE D ( 12 1 6, 32 or  48K) $2. 9.95 
Th is  mach ine l anguage program a l l ows you to SAV E 
and LOAD programs and data to tape �t speeds u p  to 
2000 band (4 ti mes norma l )  us i ng a standard cassette 
recorder. A switch must be i nsta l l ed to remove the 
X R X  l l l l oad ing board, i f f itted . 
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PRO G RAMS F RO M  C R EATIVE  COMPUTIN G  

ADVENT U R E  PRO G RAMS 
ADVENT U R E  LAN D ( l2/1 6K) $1 4.95 + 50c. p&p 
Try to f i nd and take treasu res as you expl ore a fantasy 
world . The computer acts as your  puppet and carries 
out you r two word commands .  

Someti mes you wi l l  need specia l  objects t o  d o  certa in 
thi ngs, often a l itt le  magic is  necessary . Absorbing and 
cha l l enging.  

THE C O U NT ADVENT U RE ( l2/1 6K) 
$1 4.95 + 50c. p&p 
I n  th is  adventu re , you awaken in a bed in a castle i n  
Transylvan ia .  You don't know why you are there but 
you 'd better solve the puzzle before it 's too l ate. Just 
as enthra l l i ng  as A D V E NTU R E LAN D but b lood 
th i rst ier !  

ADVENT U R E LAN D AN D P IRATE ADVENT U R E  
O N  D ISK  (32 K O N E  D ISK) $24.9 5 + 50c. p&p 
Th is i s  the Adventu re land program on d i sk  p lus P i rate 
Adventure, com plete with bu ried treasu re,  keel hau l ing, 
p lanks for wa l king and sku l l s  and crossbones. 

You can save the game to disk at any point and 
retu rn to it  l ater when your nerves are steady .  

GAMES 
AI R fRA F F I C  C O NT R O l l E R  ( l2/1 6K) 
$9.95 + 50c. p&p 
One of the hottest sel l i ng games i n  the USA, you are 
the Air  Traffic Contro l l e r  and the mon itor is your 
radar screen . B ring  d own the ai rcraft safe ly and avoid 
mi d-a i r  co l l i s ions . 

Z C H ESS ( l2/1 6K) $1 9.95 + 50c. p&p 
(D ISK/32K) $24.95 + 50c. p&p 

Seven levels  of ab i l ity , contains a l l  standard moves 
incl ud ing castl i ng and En Passant captu res . It  can play 
e ither b lack or wh ite and its versat i l e  board set-u p 
mode a l l ows specific pos it ions to be p layed as des ired . 

SPACE G AM ES ( l2/1 6K) $1 3.50 + 50c. p&p 
3 Space G ames inc lud ing  U LTR A-TR E K ,  R OM U LAN , 
and STA RWARS.  Fast, real -ti me graph ics . 
STRAT E G Y  GAMES ( l2/16K) $9.50 + 50c. p&p 
5 Strategy games i nc lud ing  TU N N E L  V I S I ON (f ind 
your way out of a 3-D maze ) ,  EVAS I ON - avoid 
the dead ly snake ) .  J I GSAW ( put the puzzle together ) ,  
TH E MASTE RS (Go lf  on the  '80 for  u p  to 4 p layers ) ,  
MOTO R RAC I N G  (Compete aga inst the computer at 
I ndy or the Grand Pr i x ) .  

G RAPH I N G  PAC KA G E  ( l2/1 6K) $9.95 + 5 0c. p&p 
A set of 6 uti l ity programs which a l l ow you to draw 
BAR G RAPHS, G RAPH CA RTES IAN COO R D I 
NATES, carry out POLAR G RAPH I N G ,  PAR AM ETR I C  
G RAPH I N G ,  L I N EAR R EG R ESS I ON and PARA
B O L I C  R EG R ESS I O N .  

B O O KS 

lEVE l I I  ROM R E F E R E N C E  MAN UAl 
$24.95 + $1 .20 p&p 
Over 70 pages packed fu l l  of usefu l information and 
sample programs.  Appl ies to both TRS-80 and SYSTE M 
80. 

TRS-80 D IS K  AN D OTH E R  MYST E R I ES 
$2.4.95 $ $1 .20 p&p 
The hottest sel l i ng TRS-80 book i n  the U .S.A.  D isk f i l e  
structu res revealed,  D OS 's compared and expla ined , 
how to recover l ost fi les, how to rebu i l d  crashed 
d i rectories - this i s  a must for the serious D isk user 
and i s  a perfect compan ion to any of the N EWDOS's. 
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***** ASTRONOMY 1 . 0 L 2 / l 6K (C)  FRANK KOSZTEL N I K  ***** 

Thi s program was desi gned for use  as an Astronomi cal g u i de for observati ons of the Sun , P l anet s , 
Moon and Stars - g i vi ng t i mes of ri s i ng and setti n g , d i stances from earth ,  s i zes of object s  and 
po s i ti on s  amongst other thi ngs . 
The fi rst thi ng to do i s  edi t l i ne 1 0  to s u i t  your l ocat i on . 

eg . Kl = YOUR LAT I TUDE ( i n  dec i mal  degrees ) 
K2 = YOUR LONGI TUDE ( i n  dec i mal  degrees ) 
TZ = YOUR T I ME D I FFERENCE BETWEEN THE GREENWI CH MER I D I AN AND YOUR LOCAT I ON . ( TZ i s  an 

abbrevi at i on for t i me zone ) .  

For examp l e  for SYDNEY l i ne 1 0  reads . . . .  

1 0  K l  = - 33 . 86667 : K2 = 1 5 1 . 2  : TZ = 1 0  

Beari ng i n  mi nd southern l at i tudes are n�gat i ve ,  l ongi tudes east of Greenwi c h  are pos i ti ve ,  ( note 
TZ = 1 0  mean s Sydney i s  1 0  hours ahead of Greenwi ch  mean t i me ) . 

Then edi t l i ne 1 00 to s u i t your l ocat i on . . .  eg . n cO -ORD I NATES BASED AT SYDN E Y n  

NOTE: No  al l owance h a s  been made f o r  day l i g ht savi n g . Don•t be afrai d to  be acc u rate wi th your 
l ati tudes and l ongi tudes as thi s affect s  the accuracy of the  program , v i z: for KATOOMBA N . S . W .  l i ne 
l 0 read s . . .  

1 0  Kl  = -33 . 7222222  : K2 1 50 . 3 1 80555  TZ = 1 0  
1 00 n c o -ORD I NATES BASED AT KATOOMBA . 11 

L I M I TATI ONS 
Al l ca l cu l ati on s ( except prec e s s i on )  are l i mi ted to  the years 1 97 5  - 2000 i nc l u s i ve . 

ENTRY OF I NFORMAT I ON 
Al l t i me i nputs are to be i n  24 hour format . eg . 8 . 00 pm i s  20 . 00 hours . The computer expects t i me 
i nput s i n  the  form of HOURS , M I NUTES , SECONDS . However i f  you wi s h , you may enter hours i n  deci mal 
form ; eg , 20 . 75 hours i s  entered as 20 . 75 , 0 , 0  

ACCURACY 
Accu racy depend s mai n l y  on the val ues entered for l ati tude and l ongi tude . For t i me conver s i ons , 
co-ordi nate con vers i on s , preces s i on etc you may expect an accuracy of p l u s  or mi n u s  5 mi nutes . 
Thi s i s  due to di fferent atmo s pheri c condi t i on s  cau sed by pol l uti on ,  moi sture content etc_, and the 
topography of the hori zon ; eg  mountai ns  etc . For so l ar cal cu l ati ons , pos i t i ons are·  

-
g i

·���- io the 
centre of the sun , thus s u nri se and sun s et are act ual l y  for the centre of t he sun  not for the  
ri s i ng and setti ng edges . For Lunar cal c u l ati ons  the errors  are greater , about p l u s  or mi nus  30  
mi nutes . Thi s i s  for  the  same reasons as above p l u s  the fact t hat the  moon i s  a c l o ser nei g hbour 
in  s pace and i t s moti on i s  far more comp l i cated . However , for g eneral  purposes t h i s i s  c l ose 
enoug h . 

On RUNni ng the program you are c onfronted by a l i st of choi ces , from wh i c h you proceed to the  
cal cu l ati ons . we • 1 1  l oo k  at  each one and exp l ai n  what they mean . ( I  don • t  i ntend to g i ve a l es s on 
on bas i c  astronomy due to the l ength these i n structi ons wou l d  take , s o  i t  wou l d  be advi sab l e to u se 
thi s program i n  c onjuncti on wi th a book on the s u bject . . . .  HOWEVER you don • t  need any astronomi cal 
knowl edge to  use the SOLAR , PLANETARY and LUNAR parts of the program .  You on l y  need to know the 
date ) .  
NOTE : I TEMS ENCLOSED I N  ( AND ) ARE COMPUTER D I S PLAYS . EXAMPLES SHOWN ARE BASED AT KATOOMBA . 

l . T I ME CONVERS I ONS . 
( l . LOCAL T I ME TO GREENW I CH MEAN T I ME . ) 
Thi s s i mp l y  add s or s u btracts your t i me zone d i fferences . 
eg . 
( ENTER HOURS , MI NUTES , SECONDS ? )  1 2 , 52 , 0  
( 1 2  HRS 5 2  M I N  0 SEC LOCAL T I ME EQUALS ) 
( 2 HRS 52 M I N  0 SEC G . M . T . ) 
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( 2 .  GREENWI CH MEAN TIME TO GREENW I CH SI DER I AL T I ME . ) 
( suggest you l oo k  up 11SI DER IAL T I ME 11 defi n i t i on i n  a book ) .  

( ENTER HOURS , MI NUTES , SECONDS ? )  1 2 , 52 , 0  
( ENTE R DAY , MONTH , YEAR ? )  20 , 1 0 , 1 980 
( 1 2  HRS 5 2  M I NS 0 SEC GMT EQUALS ) 
( 1 4  HRS 48 M I NS 32 SEC ) 
( Th i s i s  the s i derial  t i me at Greenwi ch on that day and t i me ) . 

( 3 .  GREENW I C H  S I DER IAL T I ME TO GREENW I C H  MEAN T I ME ) 
( The reverse of 2 .  above ) 

( ENTER HOURS , M I NUTES , SECONDS ? )  14 , 48 , 32 
( ENTER DAY , MONTH , YEAR ? )  20 , 1 0 , 1 980 

( 1 4 HRS 48 M I N  32 SEC GST EQUALS ) 
( 1 2  HRS 5 7  M I N  5 9  SEC ) 

( 4 .  LOCAL SI DER I AL TIME ) 
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( Th i s i s  the s i der i al t i me at  YOUR l ocat i on .  I t  corresponds to  11STAR T I ME 11 di rec t l y  overhead at 
that t i me ) . 
( ENTER HOURS , M I NUTES , SECONDS ? )  1 2 , 52 , 0  
( ENTER DAY , MONTH , YEAR ? )  20 , 1 0 , 1980 

( 1 2  HRS 52 M I N  0 SEC LOCAL T I ME EQUALS ) 
( 1 4  HRS 44 M I N  1 3  SEC LOCAL S I DER I AL T I ME . ) 

2 .  CO-ORD I NATE CONVERSI ONS 
Ri ght ascen s i on to hour angl e convers i on .  Gi ves t he angl e between a s e l ected object and observers 
l ocal meri d i an � ( refer to di agram 1 ) . 
( ENTER R I GHT ASCENSION  ? )  3 , 0 , 0  
( ENTER LOCAL T I ME ? )  1 2 , 0 , 0  
( ENTER DAY , MONTH , YEAR ? )  2 0 , 1 0 , 1 980 
( HOUR ANGLE I S  10 HRS 5 2  M I NS 4 SECS ) 

EQUATOR I AL TO HOR I ZON CONVERSI O NS . 
Convert s co-ord i nates as l i sted i n  star at l ases  to hori zon co-ordi nates , v i z .  X degrees above 
hori zon , Y degrees around from true north ( c l ockwi se ) . If u s i ng strai ght from an atl as use the 
rout i ne R I GHT ASCENS I O N  TO HOUR ANGLE CONVERSI OW 
( ENTER HOUR ANGLE ( I N DEC I MAL ) ? )  3 . 7 5 
( ENTER DEC L I NAT I ON ? )  - 43 , 0 , 0  

( ALTITUDE I S  4 5  DEG 46 M I NS 2 0  SECS ) 
( AZ I MUTH I S  240 DEG 40 M I NS 1 1  SECS ) 

( Note: Some val ues are requested i n  deci mal becau se they are u s ual l y  entered from 11 i n  the  fi el d 11 
measurements ) . 

3 .  HOR I ZON TO EQUATORIAL CONVERS I ON . 
( Reverse of previ ous ) 

( ENTER SI DER IAL T I ME ? )  1 2 , 30 , 0  
( E NTER ALTITUDE ( I N DEC I MAL ) ? )  30 . 7 5 
( ENTER AZI MUTH ( I N DEC I MAL ) ? )  248 . 5  

( HOUR ANGLE 4 HRS 5 0  M I NS 2 7  SECS ) 
( DECL I NATI ON -33  DEG 4 M I NS 56 SECS ) 
( R I GHT ASC . 7 HRS 39 M I NS 32 SECS ) 

ECL I PT I C  TO EQUATORIAL CONVERS I ONS . DIAGRAM 1 .  
( C onverts c o-ordi nates i n  reference to  the s u n  to  an earth referenc e ) . 

( E NTER ECL I PT I C  LONG ITUDE ? )  
( ENTER ECL I PT I C  LATITUDE ? )  

1 73 , 30 , 0  
32 , 0 , 0  
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( R I GHT ASC . 6 HRS 33  M I NS 7 SECS) 
( DECL I NAT I ON . 3 1  DEG 37  M I NS 39  SECS) 

EQUATORIAL TO ECL I PT I C  CONVERS I ON .  
( Reverse of prev i ous) 

( ENTER R . A .  ?) 
( ENTER DEC ?) 

1 2 , 30 , 0  
32 , 0 , 0  

M I CR0-80 PAGE 2 3  

PJ 

. /  
OBJ ECT 

I 
( ECL I PT I C  LONG I TUDE 262 DEG 36 M I N  3 SEC) 
( ECL I PT I C  LAT I TUDE 32 DEG 1 MIN 1 4  SEC) 

\ n / ANGLE OF ELONGATION 

EQUATO R I AL TO GALACT I C  CONVERS I ON . 
( Convert s earth based co-ordi nate s  to a gal act i c  system) . 

\ I 
" 

( ENTER R . A .  ?) 1 2 , 30 , 0  
( ENTER DEC . ?) 32 , 0 , 0  

( GALACTI C L .  1 63 DEG 44 M I N 1 1  SEC) 
( GALACT I C  B .  8 3  DEG 4 9  M I N · 20 SEC) 

GALACT I C  TO EQUATO R I AL CONVERS I ON .  _ 
( Re\€rse of prev i ous) . 

- -

( ENTER 11L 11 GALACT I C  COORD I NATE ?) 1 63 , 44 , 1 1  
( ENTER 11B 11 GALAC TI C  COOR D I NATE ?) 83 , 49 , 20 

( R . A .  1 2  HRS 2 9  M I N  5 9  SEC) 
( DEC . 32 DEG 0 MIN 1 SEC) 

3.  R I S I NG AND SETT I NG OF F I XED OBJECTS . 

OBSERVER ON EARTH 

DI AGRAM 2 .  

Gi ves t i mes o f  ri s i ng and sett i ng o f  s e l ected objects . Choose  ri ght ascen s i on  and dec l i nat i on from 
star atl as .  

Examp l e:- ALPHA C E NTAU R !  

( ENTER R I GHT ASCENS I ON ? )  1 4 , 36 . 2 , 0  
( ENTER DEC L I NAT I ON ?) - 60 , 38 , 0  
( ENTER DAY , MONTH , YEAR ?) 2 0 , 1 0 , 1 980 

( FC ERROR IN 1 5 1 1 0) ( an error here means t hat t h i s object never goes bel ow the  hori zon , or 
never above i t ,  thus no  ri s i ng or setti ng) . Try another , eg . NEBULA IN O R I ON 

( ENTER R I GHT ASCENS I ON ?) 
( ENTER DEC L I NAT I ON ?) 
( ENTER DAY , MONTH , YEAR ?) 

9 6 . 5 1 7) 
263 . 483) 

5 , 32 . 8 , 0  
- 5 , 25 , 0  
20 , 1 0 , 1 980 

( BEAR I NG OF R I S I NG 
( BEAR I NG OF SETT I NG 
( T I ME OF R I S I NG 
( T I �1E OF SETT I NG 

1 8  HRS 42 M I NS 6 SEC) 
7 HRS 1 3  M I NS 1 SEC) 

( NOTE: True North bear i ng = 0 degrees) . 

4 .  PRECESS I ON 
The pos i t i on of 11fi xed objects 11 does i n  fact c hange . ( A  c omp l ete 360 degrees every 2 5 , 600  years) . 
So a 1 1  star atl ases are made for a part i cu l ar year ca 1 1  ed 11E POC W . You  may want to f i nd a star i n  
an at l as ,  Epoch 1 950 for examp l e  and convert the  posi t i o n s  to  1 980 . · Al l  at l ases  shou l d  have thei r 
year of Epoch noted . For better acc uracy you may enter dec i mal  years eg . JUNE 1 980 may be 1 980 . 5  

( ENTER R I GHT ASCENS I ON ?) 1 2 , 52 , 38 
( ENTER DECL I NATI ON ?) - 1 0 , 49 , 20 
( ENTER EPOCH YEAR . ( 1 900 , 1 950 , 1 97 5 , 2000 , 0NLY) AND Y EAR REQU I RED ?) 1 950 , 1 980 . 5  

( NEW R I GHT ASCEN S I O N  = 1 2  HRS 54  MI N 1 3  SEC) 
( NEW DEC L I NAT I ON = - 1 0  DEG 5 9  M I N  1 5  SEC) 

5 .  SOLAR CALCULAT I ONS . 
( Speaks  for i tsel f ,  qui te accurate except for ri s i ng and setti ng wh i ch i s  5 mi nutes out) . 

( ENTER DAY , MONTH , YEAR ?) 20 , 1 0 , 1 980 
( R . A .  1 3  HRS 39 M I N  8 SEC) 
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( DEC  - 1 0  DEG 17  MI N 54 SEC ) 

M I CR0 -80 

( SUN 'S D I STANCE  1 . 5 1 823E+08 KMS ) ( at mi dni ght ) 
( SUN 'S ANGULAR S I ZE 0 DEG 3 1  M I N  3 1  SEC ) 
( BEAR I NG OF R I S I NG 1 02 . 41 2 )  
( BEAR I NG OF SETT I NG 257 . 588 ) 
(SUNR I SE 5 HRS 1 5  M I N ) 
( SUNSET 1 8  HRS 9 M I N )  

6 .  SOLAR ELONGAT I ONS . 
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Gi ves angl e of "object" from the s u n , u seful  for tel l i ng how c l ose an object i s  to the sun . As 
vi ewed from earth ) .  eg . try for Jupi ter . ( see d i agram 2 ) . 

( ENTER OBJECTS R . A .  ? )  1 1 , 56 , 1 7  
( ENTER OBJECTS DEC . ? )  1 , 34 , 4 1 
( ENTER DAY , MONTH , YEAR ? )  20 , 1 0 , 1 980 

( ELO NGAT I ONS I S  28 . 2041 DEGREES ) 

7 .  P LANETARY CALCULAT I ONS . 

( ENTER PLANETS NAME ? )  JUP I TER 
( ENTER DAY , MONTH , Y EAR ? )  20 , 1 0 , 1 980 

( R . A .  
( DEC . 
( BEAR I NG OF R I S I NG 
( BEAR I NG OF SETT I NG 
( PLANET R I SE 

1 1  HRS 56 M I N  1 7  SEC ) 
1 DEG 34 M I N  41 SEC ) 

88 . 1 02 7 ) 

( PLANET SET 
( D I STANCE FROM EARTH 
( ANGULAR S I ZE 
( PHASE OF JUP I TER 

8. LUNAR CALCULAT IONS . 

2 7 1  . 89 7 ) 
4 HRS 5 !� I N )  

1 5  HRS 5 5  !� I N )  
94025741 3 KMS ) ( at mi dn i gh t )  
3 1 . 27 98 SEC ) 

. 998074 ) · ( 1 . 0 when ful l )  

Due  to the l arge moti ons  of the moon , ( ED .  l i ke e l ephant.s ? . .  sorry ! ! ) , a ti me of day wi l l  al so  
have to  be entered for L unar posi ti o n s . Thi s one takes  a l ong ti me so wai t for i t  . . .  

( E NTER DAY , MONTH , YEAR ? )  20 , 1 0 , 1 980 
( ENTER HRS , M I N ,  SEC ? )  2 0 , 0 , 0  ( 8  p . m . ) 

( R . A .  
( DEC . 
( BEAR I NG OF R I S I NG 
( BEAR I NG OF SETT I NG 
( MOONR I S E  

2 3  HRS 8 M I N  8 SEC ) 
- 8  DEG 1 2  M I N  5 5  SEC ) 
1 04 . 248 DEG ) 

( MOONSET 
( PHASE OF �lOON 
( D I STANCE  F ROM EARTH 
( ANGULAR S I ZE 
( LUNAR PARALLEX 

5 R E M  ASTRONOMY 1 . 0  

258 . 296 DEG ) 
1 4  HRS 33 M I N } 

3 HRS 4 f� I N )  
. 845096 ) ( 1 . 0  when fu l l )  

367993 KMS ) ( at above ti me )  
0 DEG 3 2  t�I N )  
0 DEG 5 9  MI N )  

6 REM AUTHOR FRANK KOS ZTE LNIK 
7 REM 1 1  CARRINGTON AVE KATOOMBA 2780 N.S . W  
1 0  K 1 =-33 . 7222222:K2= 1 50.3 1 80555:T Z = 1 0  
1 1  J 1 = . 0 1 74532:J 2=57.295779 
1 2  DEFDBL N 
1 00 CLS:PRINT "ASTRONOMY 1 . 0" = PRINT:PRINT"CO-ORDINATES BASED AT KATOOMBA":PRINT:P 
RINT 
1 1 0 PRINT" 1 . TIME CONVERSIONS 
1 20 PRINT" 2 . CO-ORDINATE CONVERSIONS 
1 30 F'RINT"3.RISING AND SETTIN G OF FIXED OBJECTS 
1 40 F'RINT" 4.F'RECESSION 
1 50 F'RINT"5.SOLAR CALCULATIONS 
1 55 F'RINT" 6.SOLAR E LONGATIONS 
1 60 F'RINT" 7 . PLANETARY CALCULATIONS 
1 70 PRINT" 8 . LLJNAR CALCULATIONS 
1 80 INF'UT" E NTER NUMBER OF OF'TION";GO 
1 90 ONGOGOT0400 , 600 , 800 , 1 000 , 4000 , 4 400 , 1 0000 , 1 2000 
200 GOT0 1 00 
400 CLS:F'RINT"TIME CONVERSIONS" 
4 1 0  F'RINT" 1 . LOCAL TIME TO GMT CONVERSION 
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420 PRINT"2.GMT TO GST CONVERSION 
430 PRINT"3.GST TO GMT CONVERSION 
440 PRINT"4. LOCAL SIDERIAL TIME 
450 PRINT"5.RETURN 
460 INPUT"ENTER OPTION";G2 
470 ONG2GOT02000,2100,2200,2300 
480 GOT0100 
600 CLS:PRINT" CO-ORDINATE CONVERSIONS" 

t� I CR0-80 

610 PRINT ' ' 1.RIGHT ASCENSION T O  HOUR ANGLE CONVERSION 
620 PRINT"2.EQUATORIAL TO HORIZON CONVERSION 
630 F'RINT" 3.HORIZ ON TO EQUATORIAL CONVERSION 
640 PRINT" 4.ECLIPTIC TO EQUATORIAL CONVERS I ON 
650 PRINT" 5 . EQUATORIAL TO ECLIPTIC CONVERSION 
660 PRINT" 6.EQUATORIAL TO GALACTIC CONVERSION 
670 PRINT" 7 . GALACTIC TO EQUATORIAL CONVERSION 
680 PRINT"8.RETURN 
690 INPUT"ENTER OPTION";G3 
700 
710 
800 
801 
805 
810 
811 
815 

ONG3GOT03000,3100,3200,3300,3400,3500,3600,100 
GOT0100 
REM 
CLS 
INPUT"ENTER RIGHT ASCENSION"; H, t1, S: GOS UB7000: RA=DH 
INPUT"ENTER DECLINATION";H,M,S:GOSUB7000:DE=DH 
INF'UT"ENTER DAY,MONTH,YEAR";D,MO,Y 
T=SINCDE*J 1):T1=COS(K1*J1>:T=T/T1:X=T 

820 GOS UB15100:A1=AC:A2=360-A1 
824 IFGM=1GOT0830 
825 PRINT"BEARING OF RISING ";A1:PRINT"BEARING OF SETTING " ; A2 
830 T1=TAN<DE*J 1 > :T2=TAN<K1*J 1>:T2=0-T2:X=T1*T2 
835 GOSUB15100:T=AC:T=T/ 15 
840 R=24+RA-T:IFR>24THENR=R-24 
845 ST=RA+T:IFST>24THENST=ST-24 
849 D=F l :MO=F2 
850 DH=R:GS=1:GOSUB2210:R=DH:GOSUB7100:H1=H:M l =M:S l =S 
854 D=F l :MO=F2 
855 DH=ST:GOSUB2210:ST=DH:IFGR=1THENRETURN 
856 IFGM=1THENRETURN 
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860 GOSUB7100: PRINT: PRINT"TIME O F  RISING II ; H1; " HRS II ;  M1; " t1INS II ; 51; " SECS": PRINT" 
TIME OF SETTING ";H;" HRS ";M;"MINS ";S;"SECS" 
865 GOS UB18000:GS=O:RUN 
1000 REM 
1005 CLS: INF' UT"ENTER RIGHT ASCENSION"; H, r1, S 
1010 GOSUB7000:L=DH:RA=DH*15 
1015" INF' UT"EN"F.ER DECLINATION";H,M,S 
1020 GOSUB7000:L l =DH:DE=DH 
1025 INF'UT"ENTER EPOCH YEAR • • •  (1900,1950,1975,2000 ONLY) AND YEAR REQUIRED" ; Y1,Y 
2 
1030 IFY1=1900THENF'=3.07234:P1=1.33646:P2=20.0463 
1035 IFY1=1950THENP=3 . 07327:P1=1.33617:F'2=20.0426 
1040 IFY1=1975THENF'=3.07374:F'1=1.33603:F'2=20.0405 
1045 IFY1=2000THENP=3.07420:F'1= 1 .33589:F'2=20.0383 
1050 N=Y2-Y l :T=SINCRA*J1>:11 =TANCDE*J 1) 
1055 T=T*T1:T=T*P l :T=T+F':S=T*N:S=S/36�):S=S+L 
1057 IFGS=1THENRP=S:GOT01070 
1060 DH=S:GOSUB7100 
1065 PRINT" NEW RIGHT ASCENSION = ";H;" HRS ";M;"MINS ";S;" SECS" 
1070 T=COS<RA * J 1):T=T*P2:T=T*N:T=T/3600:DH=T+L1 
1075 IFGS=1THENDF'=DH:RETURN 
1077 GOS UB7100 
1080 PRINT" NEW DECLINATION = ";H;"DEG ";M;"MINS ";S;" SECS" 
1090 GbS UB18000:RUN 
2000 CLS:INPUT"ENTER HOURS,MINUTES,SECONDS";H,M,S:H1=H:M1=M:S1=S 
2010 GOS UB7000 

-

2020 DH=DH-TZ 
2030 IFDH>24THENDH=DH-24 
2040 IFDH<OTHENDH=DH+24 
2050 IFGS=1THENRETURN 
2051 IFST=1THENRETURN 
2060 GOS UB71 (H) 
2070 F'RINTH1;" HRS ";M l;" MINS ";S1;" SECS LOCAL TIME EQUALS II 
2080 PR I NTH;" HRS ";M;"MINS ";S;"SECS. GMT" 
2085 GOSUB18000:RUN 
2100 CLS:INF'UT" ENTER HOURS,MINUTES,SECONDS";H,M,S:H1=H:M1=M:S1=S 
2105 INPUT"ENTER DAY,MONTH,YEAR";D,MO,Y 
2110 GOSUB7200 
2115 GOSUB7300 
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2 1 2 0 DS=DS * 0 . 065709 : T = D S -B : I FGS= 1 T HENGOT02 1 30 
2 1 2 5 GOSLJB7000 
2 1 30 D H = D H * 1 . 002 7 4 3 � T = T + D H  
2 1 3 5 I F T > 24THENT=T-24 
2 1 40 I F T< O T H E N T = T + 2 4  
2 1 4 5 D H =T : I FG S = l T H EN R E T U R N  
2 1 46 I F ST= l T H E N R E T U R N  
2 1 50 GOSUB7 :L O O 
2 1  5 5  F'R I N T H  1 ; II HRS I I !i t'l 1 :; I I  M I NS I I  ; s 1 ; I I S E C S  G M T  E QUALS I I  
:2 1 6 0 F'R I NT H ; " HRS I I ;  M ;  " M I NS I I :; S ;  " SE C S  . .  II 
2 1 6 4 GOSLJB 1 80 0 0 : R U N  
2200 CL. S : I NP U T " E N T E R  H O UR S ,  M I NlJ T E S , SECONDS " ; H ,  M ,  S :  H 1 = H : t1 1 == M : S 1 == S  
2 2 0 5  I N F'UT " E N T E R  D A Y , M CJ NT H , Y E AR " � D . MO . Y 
22 1 0  GOSUB7200 : GO S U B j 3 0 0  . . . . 
2 2 1 5  T = < DS * 0 . 065709 > - B 
2 2 2 0  I F T< O T H E N T = T + 2 4  
2 2 2 1 I F GS= 1 G O T 0 2 2 3 0  
2 2 2 2  I F GM = 1 GOT02230 
2225 GOSUB7000 
2 2 3 0  DH=DH·-· T 
2 2 3 5  I F DH< O T HENDH=DH+24 
2 2 4 0  DH=DH * 0 . 9972 5 7  
2 2 4 5  I F G S = 1 THENR E T LJ R N  
2246 I F GM= 1 T H E N R E T U R N  
2 2 5 0  GOSUB7 1 0 0 
2 2 5 5  P R I N T H 1 ; " HRS " ;  r·1 1 ; " M I NS " ;  s 1 ; " SE e s  GST EQUALS " 
2 2 6 0  PR I NT H :; " H RS I I ;  1'1 ; " 1'1 I NS II; S ;  " SE C S . I I  
2 2 6 5  GOSUB 1 8000 : R U N  
2300 CLS : I NF' U T " EN T E R  H O U R S , t·1 I NU T E S , S ECONDS " ; H ,  M ,  S :  H l =H :  M 1 =M :  8 1 =8 
2 3 0 5  I NP U T  II E N T E R  D A Y  !I MONTH , Y E A R  I I  ; D ,  1'10 ,  y 
23 1 0  GOSUB7000 : GS = 1 
2 3 1 5  GOSUB2020 
2320 GOSUB7200 : DS = D S - 1 
T::;2 5  GOSUB7300 
2330 GOSUB2 1 2 0 
2 :3 �5 5  T=K 2 ./ 1 5  
23 ·ll 0 Dt-I= D H + T  
2345 I F D H > 24THENDH=DH-24 
2350 I F D H < O T H E N D H = D H + 2 4  
2355 I F S T = 1 THENR E T U R N 
;;:�360 GOSUB 7 1 00 
2��;6 5  F'R I N TH 1 ; " HRS I I ; 11 1 ;  " t·1 I N S II; S 1 ; " SE C S  LOC{-iL T I ME E QU A L S " 
2370 F'R I NT H ; 1 1 HRS I I ,  1'1 ; 1 1 M I NS I I; S ;  " SE C S  LOCAL S I DE R I AL T I ME .  I I 
2 3 7 5  G05UB 1 8 000 : G S = O : R U N  
3000 R E M  
:: 002 CLS : I NP U T 1 1 E N T E R  R I GH T  A S C E N S I O N " ; H ,  t1 , S :  GOSUB70 00 : R A = D H  
3 0 0 4  I NF'UT I I E N T E R  L O CAL. T I ME I I  ; H ,  1"1 , s :  G O SUB7000 
3006 I NP U T " E N T E R  D A Y , M O NT H , Y E A R " ; D ,  t·'I O , Y 
3008 G S= 1 : ST = 1 : GO S LJ B 2 3 1 5 : S T = O  
30 1 0  DH=DH-RA : I FDH< O T H E N D H = D H + 2 4  
30 1 2  I F HA= 1 T H E N R E T U R N  
30 1 3  GOSUB7 1 0 0 
:::.0 1 4  P R I N T " HOUR {.)1'-mL E  r s  " ;  H ;  " HR S  I I , M ;  " 11 r Ns I I ; s; " SE C S " 
30 1 6  GOSUB 1 8 000 : RU N  
:::: 1 00 C L S  
3 l 1 0  I N PUT 1 1 ENTER H O U R  ANGLE ( I N D E C H'IAL > 1 1 ; H A  
:�: L ?O I N P U T " E N T E R  D E C L I NA T I O N " ; H ,  M ,  8:  G O S UB7000 : D E = D H  
3 1 30 T = H A * 1 5 : T 1 =S I N < D E * J 1 > : T 2 =S I N < K 1 * J 1 > : TB = T 1 * T 2  
3 1 4 0 T3=COS < D E * J 1 > : T4 = C OS < K 1 * J 1 > : T 5 = C O S < T * J 1 > : T 6 = T 3 * T 4 * T 5 : T 7 = T 8 + T 6  
3 1 50 X = T7 : GOSUB 1 5000 : AL T = A S : T 9 = C O S < AL T * J 1 > : T O = < T 1 - T 2 * T7 ) ./ ( T 4 * T9 > 
3 1 6 0 X = T O : GOSUB 1 5 1 0 0 : A Z = AC : T l = S I N < T * J 1 )  
3 1 7 0 I F T 1 < 0 T HENA Z =A B S < A Z >  
3 1 8 0 I F T 1 > 0 T H ENA Z =3 6 0 - A Z  
3 1 9 0 I F GS= 1 T H E N R E T U R N  
:::: 1 9 1  DH=AL T :  GOSUB 7 1 00 : P R I NT "  A L T I T U D E  I S " ; H ;  " DE G  I I ; t·1 ;  " t1 I NS II; S;  " SE C S  I I  
::::: 1 92 DH=?) Z : GOSUB7 1 0 0 : F' R I N T " A Z I MU T H  I S " ; H ; " DE G  " ; M ; " M I NS " ; S ; " SE C S " 
3 1 93 GOSUB 1 8 0 00 : R U N  
3 2 0 0  CLS 
:.::; 2 0 5  I N P U T  I I  E N T E R  s I D E R  I AL T I ME I I  ; H ,  M ,  s :  G O S U B 7 00 0 : S T ==DH 
3 2 1 0  I NP U T 1 1 E N T E R  A L T I T U D E  < I N D E C I MA L > " ; AL T  
32 1 5  I NP U T " E N T E R  A Z I M U T H  < I N D E C I MAL > " o A Z 

PAGE 26 

3 2 2 0  T 1 =S I N < AL T * J 1 ) � T 2 = S I N < K 1 * J 1 > : T 3=CbS < AL. T * J 1 > : T 4=COS < K 1 * J 1 > : T5 = CO S < A Z * J 1 > : T6= 
< T 1 * T 2 > + < T3 * T4 * T5 ) 

3 2 2 5  X = T 6 : GOSUB 1 5000 : T7 = A S : T 9=COS < T 7 * J 1 > : T B = < T 1 -T 2 * T6 ) / ( T 4 * T9 > 
3 2 3 0  X =T B : G O S UB 1 5 1 0 0 : H=AC : T O =S I N < A Z * J 1 )  
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3235 I FTO<OTHENH=ABS < H> 
3240 I FTO >OTHENH=360-H 
3245 H=H/15:HA=H: I FGS=1THENRETURN 

M I CR0-80 

3250 DH=H:GOSUB7 1 00:PR I NT"HOUR ANGLE";H;" HRS ";M;" M I NS ";S;" SECS" 
3255 DH=T7:GOSUB7100:PR I NT"DECL I NAT I ON";H;"HRS ";M;" M I NS ";S;"SECS" 
3260 TO=ST-HA: I FTO<OTHENTO=T0+24 
3265 DH=TO:GOSUB7100:PR I NT" R I GHT ASC.";H;"HRS ";M;" M I NS ";S;"SECS" 
3270 GOSUB18000:RUN 
:::noo CLS 
3305 I NPUT"ENTER ECL I PT I C  LONG I TUDE";H,M,S:GOSUB7000:EL=DH 
3310 I NPUT"ENTER ECL I PT I C  LAT I TLIDE";H,M,S:GOSUB7000:ET=DH 
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3315 EE=23.433333:T1=S I N < ET*J1):T2=COS C EE*J1>:T3=COS < ET*J l >:T4=S I N < EE*J1):T5=S I N  
< EL*J l >:TO= C T1*T2>+ < T3*T4*T5> 

3320 X=TO:GOSUB15000:DE=AS:T6=TAN < EL*J1>:T7=TAN < ET*J1):T8=COS < EL*J1>:T9= < T7*T4)/ 
T8:T9=T6*T2-T9 
3325 RA=ATN < T9>*J2 
3330 Z=EL:GOSUB15500:EQ=Q 
3335 Z=RA:GOSUB15500:RQ=Q: I FEQ=RQGOT03345 
3340 RA=RA+90: I FRA >360THENRA=RA-810 
3341 GOT03335 
3345 RA=RA/15: I FRA< OTHENRA=RA+24 
3346 I FGS=1THENRETURN 
3350 DH=RA:GOSUB7100:PR I NT" R I GHT ASC.";H;" HRS";M;" M I NS";S;" SECS" 
3355 DH=DE:GOSUB7100:PR I NT"DECL I NAT I ON";H;" DEG";M;" M I NS";S;" SECS" 
3360 GOSUB18000:RUN 
3400 CLS 
:;:405 I NPUT I I  ENTER R. A. I I  ; H' M' s: GOSUB7000: RA=DH 
3410 I NPUT"ENTER DEC.";H,M,S:GOSUB7000:DE=DH 
3415 RA=RA*15:EE=23.433333:T1=S I N < DE*J1>:T2=COS < EE*J l ):T3=COS C DE*J l >:T4=S I N ( EE*J 
1):T5=S I N < RA*J1):TO= < T1*T2>- < T3*T4*T5) 
3420 X=TO:GOSUB15000:ET=AS:T6=TAN C RA*J l >:T7=TAN C DE*J l ):T8=COS < RA*J l ):T9= < T7*T4)/ 
T8:T9= C T6*T2>+T9 
3425 EL=ATN < T9>*J2 
3430 Z=RA:GOSUB15500:RQ=Q 
3435 Z=EL:GOSUB15500:EQ=Q: I FEQ=RQGOT03450 
3440 EL=EL+90: I FEL >360THENEL=EL-810 
3445 GOT03435 
3450 I FGS= l THENRETURN 
:3:455 DH=EL: GOSUB7100: PR I NT"ECL I PT I C  LONG I TUDE"; H; " DEG"; M; " M I N"; S; " SEC" 
3460 DH=ET:GOSUB7100:PR I NT" ECL I PT I C  LAT I TUDE";H;"DEG";M;" M I N";S;" SEC" 
3465 GOSUB18000:RUN 
3500 CLS 
3505_ I NPUT II ENTER R. A. I I ; H' M '  s: GOSUB7000: RA=DH 
3510 I NPUT" ENTER DEC.";H,M,S:GOSUB7000:DE=DH 
3515 RA=RA*15:T1=COS C DE*J1):T2=COS C 27.4*J l >:T3=COS < C RA-192.25>*J1):T4=S I N C DE*J1) 
:T5=S I N < 27.4*J1>:T7=S I N < < RA-192.25>*J1>:T6= C T1*T2*T3>+ < T4*T5> 
3520 X=T6:GOSUB15000:B=AS:Y=T4- C T6*T5):X=T1*T7*T2:TO=Y/X:L=ATN C TO>*J2 
3525 I FX >OANDY >OTHENQ=1 
3530 I FX<OANDY >OTHENQ=2 
3535 I FX<OANDY<OTHENQ=3 
3540 I FX >OANDY<OTHENQ=4 
3545 TQ=Gl 
3550 Z=L:GOSUB15500:LQ=Q: I FLQ=TQGOT03565 
3555 L=L+ 90: I FL >360THENL=L-810 
3560 GOT03550 
3565 I FGS= l THENRETURN 
3570 L=L+33:DH=L:GOSUB7100:PR I NT"GALACT I C  L.";H;" DEG";M;" M I N";S;" SEC" 
3575 DH=B:GOSUB7100:PR I NT"GALACT I C  B.";H;"DEG";M;" M I N" ; S;"SEC" 
3580 GOSUB18000:RUN 
3600 CLS 
3605 I NPUT"ENTER " L " GALACT I C  COORD I NATE";H,M,S:GOSUB7000:L=DH 
3610 I NPLJT"ENTER ' B " GALACT I C  COORD I NATE";H,M,S:GOSUB7000:B=DH 
3615 T1=COS < B*J1):T2=COS C 27.4*J1):T3=S I N < < L-33>*J1>:T4=S I N < B*J1 > :T5=S I N < 27.4*J1) 
:T6=COS < < L-33)*J1):TO= < T1*T2*T3>+ < T4*T5> 
3620 X=TO:GOSUB15000:DE=AS:Y=T1*T6:X= < T4*T2>- < T1*T5*T3):TO=Y/X:RA=ATN C TO>*J2 
3625 I FX >OANDY >OTHENQ=1 
3630 I FX<OANDY >OTHENQ=2 
3635 I FX<OANDY<OTHENQ=3 
3640 I FX >OANDY<OTHENQ=4 
3645 TQ=Q 
3650 Z=RA:GOSUB15500:RQ=Q: I FRQ=TQGOT03665 
3655 RA=RA+90: I FRA >360THENRA=RA-810 
3660 GOT03650 
3665 RA=RA+192.25:RA=RA/15 
3667 I FGS= l THENRETURN 
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3 6 7 0  DH=RA : GOSUB7 1 0 0 :  PR I N T " R .  A . " ;  H ;  " HR S " ; t1 ; " M I N " ; S ;  " S E C " 
3 6 7 5  DH=DE : GOSUB7 1 0 0 � P R I NT " DE C . " ; H ; " DE G " ; M ; " M I N " ; S ; " SE C "  
3 6 8 0  GOSUB 1 8000 : R U N  
4 0 0 0  C L S  
4 0 0 5  I NP U T  II E N T E R  D A Y , MONT H ' Y E {� R  II ; D ,  t1 0 ,  y :  F 1 = D : F 2 = M O : G O S U B 7 20 0 : F' R  I N T  
4 0 0 6  R E M  S U N  
4 0 1 0  FOR X = 1 9 7 5 T O Y - 1 : D S = D S + 3 65 : T = X / 4 : I F T = I N T ( X / 4 ) T H EN D S= DS + 1 
4 0 1 5  NE X T  
4 0 2 0  N=360 / 36 5 . 2 5 * DS 
4 0 2 5  I F N > 3 6 0 T H E N N = N - 3 6 0 : GO T 0 4 0 2 5  
4 0 3 0  M = N + 2 7 9 . 0 4 1 4 7 0 - 2 82 . 5 1 0 3 96 : I F M < O T H E N M = M + 3 6 0  
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4 0 3 5  M = M * . 0 1 7 4 53 2 : G O S U B 1 6 000 � T = T A N < E I 2 > * 1 . 0 1 6 8 62 1 : V = A T N < T > : V = V * 2 : V = V * 5 7 . 2 9 5 7 79 : I 
F" G V == 1 T H E N R E T U R N  
4 0 36 V = V + 2 8 2 . 5 1 0 3 9 6  
4 0 4 0  I FV > 3 6 0 T H E N V = V - 3 6 0  
4 0 4 5  I F V < O T H E N V = V + 3 6 0  
4 0 5 5  E L = V : ET = O : GS= l : G O S U B 3 3 1 5� G S = O  
4 0 5 6  I F RA< O T H E N R A = R A + 2 4  
4 0 6 0  I F  G P = l THEN R E T U R N  
4 0 6 5  DH=RA : GOSUB7 1 0 0 �  F' R I N T 11 R .  p, _ II ; H ;  1 1 H R S 1 1 ; t··1 ; " t1 I N " ; S ;  " �3 E C " 
4 0 7 0  D H = D E : G D !3 UB 7 1 0 0 :  PFn N T " D E C . " :;  H :;  " DE G " ; M :;  " 1'"1 I N " ; s:; " S E C "  
4 1 1 0  T=COS < V * J 1 > * 0 . 0 1 6 7 2 0 + 1 : T 2 = 0 . 9 9 9 7 1 5 6 : F = T / T 2  
4 1 1 5  R = 1 49598500 / F  
4· 1 20 P R I N T " �)UNS D I S T A N C E " ;  R ;  " KM B " 
4 1 25 DH=F * O ·  5 ��:. 3 1 28 :  G O S U B 7 1 0 0 :  P R I N T " �3 U N S  p,N G U U� R  S I Z E " ; H ;  I I D E G " ; M ;  " 1'"1 I N 11 ; S ;  I I S E C " 
4 2 0 9  D=F 1 : 1'"1 0 = F 2  
4 2 1 0  GR= 1 : G O S U B8 1 5  
4 2 1 5  DH=R : GOSUB7 1 0 0 :  P R I NT • • s LJN R I E> E • • ; H ;  " HR S." ; M ;  " M I N "  
4 2 2 0  DH=ST : GOSUB7 1 00 :  P R I NT " S U N SE T " ; H ;  " HR S " ; M ;  " !"l i N "  
4 3 4 5  GOSUB 1 8000 : R U N  
4 4 0 0  C L S  
4- 4 0 5  I N P U l"" II E N T E R  O B J E C T S  R .  A .  I I  ; H ,  t1 , �3 : G O S U B 7 0 0 0 : P Fi:= D H  
4 4 1 0  I NP U T  . .  E N T E R  OB,J EC T S  D E C . " ;  H ,  M ,  S :  G O S U B 7 00 0 : P D = D H  
4 4 1 5  GP= 1 : GOSUB4000 : GP = O  
4 4 1 6  RA=RA * 1 5  
4 4 2 0  P R = P R * 1 5 : T 1 =S I N ( P D * J 1 ) : T 2 =S I N < DE * J 1 ) : T3=COS < < P R - RA > * J 1 > : T 4=COS < P D * J 1 ) : T5=CO 
S < DE * J 1 ) : T 6 = < T 1 * T2 > + T 3 : T 6 = T 6 * T 4 * T 5 
4 4 2 5  i= T 6 : GOSU B 1 5 1 0 0 : E=AC 
4 4 3 0  P R  I Nr· E LONGAT I ON I s  I I ; E ,  I I  D E G F: E E !:> II 
4 4 3 5  GOSUB 1 8000 � R U N  
7 0 0 0  R E M  
7 0 0 5  I FS = O T H E NG O T0 7 0 2 0  
7 0 1 0  S=S / 6 0 : M = M + S  
7 0 2 0  I F M=OGOT07040 
7CL 30 M=l1 /  6 0  
7 0 4 0  I F H=OANDM=OTHENDH=O : RE T U R N  
7 0 4 1 I F H > = O T H E N D H = H + M  
7 0 4 5  I F H < O T H E N D H = H - M  
7 0 5 0  R E T U R N  
7 1 0 0 REM 
7 1 1 0  H=F I X < D H > : T 1 =D H -H : T 1 =T 1 * 6 0 : M = F I X < T 1 > 
7 1 2 0 T 1 =T 1 - M : S=F I X < T 1 * 6 0 ) 
7 1 25 I F H >= 1 0R H < =- 1 T H ENM=ABS < M > : S= A B S < S )  
7 1 30 R E T U R N  
7 2 0 0  R E M  
7 2 0 2  I F M 0 > 1 2 T H E N R E T U R N  
7 2 03 D S = O  
7 2 0 5  I F M 0 > 2 G O T 0 7 2 5 0  
7 2 1 0  MO=M0- 1 : L Y = Y / 4  
7 2 2 0  I F L Y= I N T ( Y I 4 > T H E N M O= M 0 * 6 � : G O T 0 7240 
7230 MO=M0 * 6 3 
7 2 4 0  M O= I NT < M0 / 2 ) : GOTO 7 2 9 0  
7 2 5 0  MO=M 0 + 1 
7 2 6 0  M O= I NT < M 0 * 30 . 6 )  
7 2 7 0  L Y = Y / 4 : I FL Y= I NT ( Y / 4 ) T H E N M O = M 0 -6 2 : G O T 0 7 2 9 0  
7 2 8 0  MO=M0-63 
7 2 9 0  DS=D+MO : R E T U R N  
7:3 0 0  R E M  
7 3 0 5  I FY <  1 97 5 0 R Y > 2 0 0 0 T H E N P R I NT .. D A T A  N O T  AVA I L A B L E  . . .  1 97 5 -· 20 0 0  ONLY 1 1 : F OR Z = 1  T0500 : 
N E X T Z : GOT0400 
7 3 1 0  FOR X = 1 9 7 5T02000 
7 3 2 0  R E A D  B 
7 3 3 0  I F X = Y T H E N R E S T OR E : R E T U R N  
7 3 4 0  N E X T X  
7 3 6 0  DATA 1 7 . 39722 1 , 1 7 . 4 1 3 5 25 , 1 7 . 3 6 3 6 1 1 , 1 7 . 3 7 9 6 44 , 1 7 . 395558 , 1 7 . 4 1 1 47 3 , 1 7 . 36 1 67 8 , 
1 7 . 3 7 7 5 9 2 , 1 7 . 393506 , 1 7 . 4 0 94 2 1 , 1 7 . 35 9 6 2 5  
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7370 DATA 17 . 375540,17 . 391454,17.407368,17.357573,17.373487,17.389402,17 . 405316, 
17 . 355521,17.371435,17 . 387349,17.403264,17.353468,17.369383,17 . 385297,17 . 401211 
10000 CLS 
10005 INPUT" ENTER PLANETS NAME";P$ 
10010 IFP$ =" MERCURY" THENPE = . 24085:LE==320 . 66305:LP=7 7 . 06645:EC=.205629:SA=.387099 
:IC=7.00427:LN=48 . 03493:AZ=6 . 74:PL=O:GOT010060 
10015 IFP$ =" VENUS" THENPE= . 61521:LE=310.97453:LP=131 . 21928:EC=.006785 : SA=.723332: 
IC=3 . 39438:LN=76 . 45475:AZ=16 . 92:PL=O:GOT010060 
10020 IFP$ =" EARTH" PRINT" OTHER THAN EARTH" :GOT010005 
10025 IFP$=" MARS" THENPE=1 . 88089:LE=249 . 62919:LP=335.59881:EC= .. 093382:SA=1.523691 
:IC=1 . 84983:LN=49.36466:AZ=9 . 36:PL=1:GOT010060 
10030 IFP$ =" JUPITER" THENPE=11.86224:LE=355.21414:LP=13.91992:EC= . 048460:SA=5.202 
804:IC=1 . 30450:LN=100 . 19608:AZ=196.74:PL=1:GOT010060 
10035 IFP$=" SATURN" THENPE=29 . 45771:LE=104.17278:LP=92.55833:EC=.055630:SA=9.5388 
44:IC=2.48933:LN=113 . 43842:AZ=165.6:PL=1:GOT010060 
10040 IFP$ =" URANUS" THENPE=84.01247:LE=205 . 78286:LP=170.25472:EC=.047 25:SA=19.181 
854:IC= . 7 7316:LN=73 . 87283:AZ=65 . 8:PL=1:GOT010060 
10045 IFP$ ="NEPTUNE"THENPE=164 . 79558:LE=249.91462:LP=44.40592:EC= . 008586:SA=30.0 
57960:IC=1 . 7 7236:LN=131 . 50506:AZ=62.2:PL=1:GOT010060 
10050 IFP$ =" PLUTO"THENPE=246.378:LE=202.3345:LP=224.258:EC=.246115:SA=39.29976:I 
C=17 . 14451:LN=109 . 9965:AZ=8 . 2:PL=1:GOT010060 
10055 PRINT II NO SUCH PLANET II : GOTO 1 (i005 
10060 INPUT" ENTER DAY,MONTH,YEAR";D,MO,Y :: F1=D:F2=MO:PRINT 
10065 GOSUB7200 
10070 FORX=1975TOY-1 
10071 DS=DS+�565 
10072 T=X/ 4:IFT=INTCX I 4 > THENDS=DS+1 
10075 NEXT 
10080 N=DS / PE * . 985626 
10085 IFN>360TH ENN=N-360:GOT010085 
10090 T1=114 . 591557 * EC:T2=SINCCN+LE-LP > * J1 ) :ZC=T1* T2 +N+LE 
10100 IFZC>360THENZC=ZC-360:GOT010100 
10110 ZD=ZC-LP 
10120 T1=C1-EC* EC > * SA:T2=CCOSCZD* J1 > * EC)+1:ZE=T1/ T2 
10121 ZE=T1/ T2 
10130 ZF =DS / 1 . 00004* . 985626 
10140 IFZF>360THENZF=ZF-360:GOT010140 
10150 T1=1.915977:T2=SINCCZF-2 . 9761229 > * J1):ZH=T1*T2 +ZF+99. 53431 
10160 IFZH>360THENZH=ZH-360:GOT010160 
10170 IFZH<OTHENZH=ZH +360:GOT010170 
10180 ZI=ZH-102.51044 
10190 T1= < COSCZI * J1)* .01672)+1:ZJ=1 . 000279558 / T1 
10195 T1=SINCIC* J1 > :T2=SIN < < ZC-LN > * J1 > :X=T1* T2:GOSUB15000:ZK=AS 
10206 T1=COSCIC * J1):T2=TAN < < ZC-LN > * J1 > :T3=T1* T2:T4=ATNCT3 > * J2:T5=ZC-LN:T6=T5+30: 
T7=T5-30 
10204 IFT4>T5+720THENT4=T4-1440 
10205 IFT4<T70RT4 >T6THENT4=T4+180:GOT010204 
10210 ZL==T4+LN 
10215 J3=ZH-ZL:J4=ZL-ZH 
10216 ZM=COSCZK * J1 > *ZE 
10220 IFPL=1GOT010255 
10225 T1=180+ZH:T2=SINCJ3 * J1 > * ZM:T3=COS C J3 * J1 > * ZM:T3=ZJ-T3 : T4=ATNCT2 / T3 > * J2:T1==T 
1+T4 
10230 IFT1<0THENT1=T1+360:GOT010230 
10235 IFT1>360THENT1=Tl-360:GOT010235 
10240 ZO=T1 
10245 T1=ZM*TANCZK * J1 > :T2=SIN < < ZO-ZL > * J1 > :T3=T1* T2:T4=SIN < J4 * J1)* ZJ:ZP=ATNCT3 / T4 
) , ,J 2  
10250 IFPL=OGOT010265 
10255 T1=ZJ* SIN(J4 * J1):T2=ZJ*COSCJ4*J1):T2=ZM-T2:ZO=ATNCT1/ T2 > * J2:ZO=ZO+ZL 
10256 IFZO<OTHENZO=Z0+360:GOT010256 
10257 IFZ0>360THENZO=Z0-360:GOT010257 
10260 T1=ZM* TAN < ZK * J1):T2=SIN < < ZO-ZL > * J1):T2=T1 * T2:T3=ZJ* SINCJ4* J1):T4=T2 / T3:ZP= 
ATN < T4 > * J2 
10265 EL=ZO:ET=ZP:GS=1:GOSUB3315:GS=O 
10270 DH=RA:GOSUB7100:PRINT" R.A . ";H;" HRS " ; M;"MIN ";S;" SEC" 
10275 DH=DE:GOSUB7100:PRINT" DEC . ";H;" DEG ";M;"MIN ";S;"SEC" 
10276 D=F1:MO=F2:GR=l:GOSUB815:GR=O 
10277 DH=R:GOSUB7100:F'RINT" PLANET-RISE ";H;" HRS ";M;" MIN" 
10278 DH=ST: GOSUB 71(H): PRINT" PLANET-SET II ; H; " HRS II ; M; " MIN" 
10280 T1=COSC < ZC-ZH > * J1 > :T2=2 * ZJ * ZM * T1:T3=ZJ*ZJ+ < ZM * ZM > :T4=T3-T2:T4=SQRCT4 > :T5=A 
Z / T4 
10285 PRINT" DISTANCE FROM EARTH "; INT (T4 * 149492000); " �<MS" 
10290 PRINT"ANGULAR SIZE";T5;"SEC" 
10295 T1=ZO-ZC:T2=COS < T1 * J1)+1:T2=T2 / 2  
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1 03 0 0  P R I NT " P H A S E  OF " ;; P $ ; T 2 
1 0 3 0 5  GOSUB 1 80 00 : R U N  

1 2 0 0 0  CLS : R E M  L U N A R  C A L C S  

�HCR0-80 

1 2 0 1 0  I N P U T " ENTER D f� Y , M O NT H , Y E A R " ; D ,  MD , Y:  F 1 =D :  F2=MO 

1 2 020 I NP U T " ENTER H R S , M I N , SE C " ; H , M , S : GOSUB?OOO : MT = D H / 24 

PAGE 30 

1 2 030 ML= 1 2 4 . 875 6 : M P= 1 45 . 9 6 0 1 : M N = 2 4 8 . 6 4 4 1 : M I = 5 . 1 4 5 3 : M E = . 05 4 9 : M 0 = . 5 1 8 1 : M A = 3844 0 1 : 

M C = . 9 5 0 7  

1 2 0 4 0  GOBUB7200 

1 2 0 5 0  FOR X = 1 9 7 5 T O Y - 1 � DB=DS+365 : T = X / 4 : I FT = I N T < X I 4 > T H ENDB=DS + 1  

1 2 0 5 5  N E X T  
1 2 0 6 0  Z A = D S+I"1T 

1 2 0 7 0  GP= 1 : GOSUB4006 : GP = O : Z D = Z A * 1 3. 1 7 6339+ML 

1 2 0 7 5  M=E * J 2  
1 2 0 8 0  I F Z D >360THE N Z D = Z D- 3 6 0 : G O T 0 1 2 0 8 0  

1 2 0 9 0  Z E= Z A / 8 . 85 * . 9 8 5 6 2 6 2 : Z E = Z D - Z E - M P  

1 2 1 00 I F Z E < O T H EN Z E= Z E + 3 6 0 : G O T 0 1 2 1 00 

1 2 1 05 Z F = Z A / 1 8 . 6 1 * . 9 8 5 6 2 6 2 : Z F = M N - Z F  

1 2 1 06 I F Z F < O T H EN Z F = Z F + 3 6 0 : GO T 0 1 2 1 06 

1 2 1 1 0  Z G= < Z D - V > * 2 - Z E � Z H = S I N < Z G * J 1 > * 1 . 27 4 : Z I =S I N < M * J 1 ) * . 1 8 6 

1 2 1 20 Z J = S I N < M * J 1 > * . 3 7 : Z K = Z E + Z H - Z I - Z J : Z L= S I N < Z K * J 1 > * 6 . 28 9 : Z M = Z D + Z H - Z I + Z L : Z N = < Z M 

V > * 2 : Z N= S I N < Z N * J 1 > * . 65 8 : Z O = Z N + Z M : Z P = S I N < M * J 1 > * . 1 6 : Z P= Z F - Z P : T3 = Z O - Z P  

1 2 1 3 0 T 1 = T A N < T 3 * J 1 > : T 2 = T 1 * . 9 9 5 9 7 : Z Q = A T N < T 2 > * J 2 : T 4 = T 3-20 : T 5 = T 3 + 2 0  
1 2 1 40 I F Z Q < T 4 0 R Z Q > T 5 T H E N Z Q = Z Q + 1 80 : I F Z Q > T3+420TH EN Z Q= Z Q -84 0 : G O T 0 1 2 1 4 0 

1 2 1 4 4 Z O= Z Q + Z P  

1 2 1 45 I F Z 0 >360THEN Z Q = Z Q - 3 6 0 : GO T 0 1 2 1 45 

1 2 1 4 6 I F Z Q < O T H E N Z Q = Z Q+360 : G O T 0 1 2 1 4 6 

1 2 1 5 0 Z R= S I N < T 3 * J 1 ) * . 0 8 9 68 1 8 : X = Z R : G O S U B 1 50 0 0 : Z R = A S  

1 2 1 60 E L = Z Q : E T = Z R : G S = 1 : G O S UB 3 3 1 5 : G S = O : I F G 0 = 1 T HE N R E T UR N  
1 2 1 7 0 D H = R A : GOBUB7 1 00 : PR I NT " F\ . A . " ; H ; " HR S  " ; M ; " M I N  " ; S ; " SE C "  

1 2 1 80 D H == D E : G0!3UB7 1 0 0 : P F: I  N T " D E C . I I :; H ;  I I  D E G  I I ; 1"1 :; " !"l i N  I I , s ;  " S EC " 

1 2 1 9 0 D =F 1 : MO=F2 : M T = O : G 0 = 1 

1 2 2 0 0  GOSUB 1 2 030 : R 1 = R A : D 1 =D E  
1 22 1 0  D= F 1 : MO=F2 : M T = . 5 : G O S U B 1 2 030 : R 2 = R A : D 2 = D E  

1 2 2 2 0  RA= R 1 : DE=D 1 : G M = 1 : G O S U B 8 � 5 : M l = R : M2=ST : M R =A 1 : Z Z = M 1 
1 2 2 3 0  RA=R2 : DE=D2 : G O S U B 8 1 5 : M 3 = R : M 4 = S T : MS=A 2 : M 1 = Z Z  

1 2 2 4 0  T R = C 1 2 * M 1 ) / ( 1 2 + M 1 -M 3 > : T S = ( 1 2 * M 2 ) / ( 1 2 + M 2 - M 4 ) 

1 2 250 P F� I NT " B E P,F:;: I I'� G OF H I  S I NG " ; t1R ;  1 1 D E G " 

1 2 260 P R I N T 1 1 BEAR I NG OF S E T T I NG " ; MS ; " DE G 1 1  

1 22 7 0  DH=T R :: C3 0 SUB 7 1 0 0 : P R I NT " M OONR I SE " ; H ; " H F:S " ; M ; " M I N "  
1 2 2 8 0  DH== T S : G OSUB7 1 0 0 :  F'R I NT " MOONE!E T " ; H ;  " HR S  I I ; M ;  " M I N "  
1 2 2 9 0  T = 1 8 0-V+ Z O  

1 2 3 0 0  I F T < O T H E N T = T + 3 6 0 : G O T 0 1 2300 

1 2 3 1 0  I F T > 3 6 0 T HE N T = T - 360 : GO T 0 1 2 3 1 0  

1 2320 T = C O S < T * J l ) : F= < l +T ) / 2  

1 z::::�:::o PR I NT "  PH?�SE o F  M O O N " ; F 

1 2 3 4 0  T=COS C C Z K+ Z L > * J 1 > * ME : T = 1 +T : P = . 9 9 6 9 8 59 / T : D = P * MA 

1 Z35 0  P R I NT II D I S T A N C E  F R OI"I E A R T H  I I ; D ;  I I �< M S  I I  

1 :2:36 0  T = MO / P � DH= T : GOSUB7 1 (H) : P R I NT 1 1 ANGULAF: S I Z E " ; H ;  " DE G  1 1 ; M ;  " M I N " 

1 2 370 T = I'1 C / P :  DH=T : G D B U B 7 1 00 �  P R I N T " L. U N P,R P A R A L L A X  I I ;  H ;  1 1 D E G  I I ; M ;  " M I N "  

1 23 8 0  GOSUB 1 8 000 : R UN 

1 5 0 0 0  R E M  A R C  S I N  

1 50 1 0  A S = A T N C X / SQ R < - X * X + l ) )  

1 5 0 2 0  p,s=AS * �J 2 

1 50 3 0  R E T U R N  

1 5 1 0 0 R E M  A R C  C O S  

1 5 1 1 0  A C = - A T N C X / S Q R < - X * X + 1 ) ) + 1 . 57 0 8  

1 5 1 20 {� C = A C * J 2  

1 5 1 30 R E T U R N  
1 5 5 0 0  R E M  Z 

1 55 1 0  I F < Z >O A N D Z < = 9 0 ) 0R < Z >-360AND Z < = - 2 7 0 > T HENQ= 1 

1 55 2 0  I F < Z > 9 0AND Z < = 1 8 0 > 0 R < Z > - 2 7 0 A N D Z < = - 1 8 0 ) T HENQ=2 

1 55 3 0  I F < Z > 1 8 0AND Z < =27 0 ) 0R < Z >- 1 80 A N D Z < = - 9 0 ) T H E N Q = 3  

1 55 4 0  I F < Z >270A N D Z < = 3 6 0 > 0R < Z > - 9 0 A ND Z < = O > THENQ=4 
1 5 5 5 0  RETURN 

1 60 0 0  R E M  KEPLERS E Q U A T I ON 

1 6 0 1 0  E =M : T = 0 . 0000 1 7  

1 60 2 0  T 1 =S I N < E > : T 2 = 0 . 0 1 67 20 * T 1 

1 6 0 3 0  D=E-- T 2 -- M  

1 60 4 0  I F A B S < D > < = T T HE N R E T U R N  

1 60 4 1 S E T C 1 2 7 , 47 )  
1 60 5 0  T3=COS < E > : T 3 = T 3 * 0. 0 1 67 20 : T 3 = 1 - T 3  

1 60 6 0  T E = D / T3 

1 60 6 1 R E S E T ( 1 27 , 4 7 )  
1 60 7 0  E = E - T E : G OT0 1 6020 

1 80 0 0  P R I NT : P R I NT : I NP U T " E N T E R  WHEN READY " ; Z : R E T UR N  
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***** MURDER L2/1 6K ( C )  G .  MOAD ***** 

I n  thi s C l uedo type game you are the Detecti ve i nvest i gat i ng a murder . Thi s game however has a few 
extras l i ke more t han one f l oor and the fact t hat i f  you are not carefu l  when ( and i f )  you catch 
the murderer , he mi ght k i l l  you as wel l .  The fol l owi ng i s  a bri ef exp l anati on of the program 
l ogi c:-

1 00-41 0 Fl oor p l an graphi c s 
500-970 I n structi ons  
1 000- 1 030 I n i t i a l i zati on - GOSUB 3300 to determi n e  Murderer 
2000- 2050 C ommand i nput -move , questi on , accu s e ,  or  ( GOSUB 5000 ) 2 1 00-2280 Move-on l y  to 
rooms connected by doorway or  stai rs 
2290- 2350 Pri nt  current pos i t i on and peop l e  present 
2500 - 2580 Questi on -GOSUB 6 1 0  for hel p 
2590-26 1 0 Where were you at the  t i me of the murder ? 
2620-2650 Was anyone wi th you ? 
2660- 2740 D i d  you not i ce anythi ng s u sp i c i ous  ? 
2800- 2860 Acc u se - o n l y  two tri es - mu st  have wi t ne s s  
2870- 2880 Score - f o r  c ompet i ti on 
2890- 2900 End - note NEW c ommand 
3000-3030 I ni t i l i zati on 
3200- 3208 Determi ne peop l e i n  the room , store i n  R$ 
3300-3330 Murderer , mu rder room ( on ground f l oor ex . hal l )  
3340 Murder weapon at the scene of the cri me 
3350- 3360 Wi tnesses  ? 
3400-3440 Pri nt peo p l e present 
3 500-3580 C heck if person i nput exi sts 
3600- 3620 C heck if person in  room 
3700-3855 Move person ( chosen at random ) to an adjacent room 
3860 Murderer takes weapon , but not 1n your presence 
3862- 3890 Ki l l  the wi tnesses  i f  al one wi th murderer 
3900 Pri nt l ocat i on on f l oor p l an 
4000-4020 I nk ey$ c haracter i nput-al s o  ti mi ng l oop 
4200-42 1 0  I n stri ng routi ne- chec k s  if acceptabl e  c haracter 
5000 G i ves murderer , murder room 

I f  you are typi ng th i s  program i n  from the magazi ne be s ure to C SAVE i t  before you RUN i t  as the 
endi ng routi ne uses  the command NEW to  c l ear memory when you have f i n i s hed p l ayi ng .  

1 0  � MURDER / BA S  VERS I ON 5 . 0 1 2 / 80 
< C >  GRAEME M O A D  

6 / 27 8  DOMA I N  R O A D  
S O U T H  YARRA , V I CT O R I A  3 1 4 1  

20 CLEAR 1 000 : DEF I NT A - Z : DEFSTRS : D I MS 2 C 1 2 > , L < 1 2 > , S9 C 3 1 > 
30 RANDOM 
40 CLS : F'R I NT;i)264 ' CHR$ ( 23 ) ; I I  THE MANOR HOUSE MURDER I I  
50 F'R I NT;i)640 , " DO YOU WANT I NSTRUCT I ONS < Y I N >? "  
60 GOSUB 4 1 00 
70 F' R I NT@768 , 1 1 I N I T I AL I Z I NG 11 
1 00 ' FLOOR P L A N S  
1 1 0 S9 C O > =CHRS C 1 9 1 ) + S T R I NG $ C 20 , 1 3 1 > +CHRS C 1 7 1 ) + S T R I NG $ C 1 9 , 1 3 1 ) +CHR$ ( 1 7 1 ) +S T R I NG$ ( 
2 1 , 1 3 1 ) +C H R $ C 1 9 1 ) 
1 20 S9 ( 1 )  =CHR$ C 1 9 1 ) + C H R $  ( 2 1 2 )  +CHR$ C 1 70 )  + 11 < •::: > I TCHEN " +CHR$ < 1 70 ) +CHR$ ( 2 1 3  
> + C H R $  < 1 9 1 ) 
1 30 S9 < 2 > =CHR$ C 1 9 1 ) +CHR$ ( 23 2 ) +CHR$ ( 1 70 > +CHR$ C 2 1 3 ) + C H R $ C 1 9 1 ) 
1 40 S9 ( 3 )  =CHR$ ( 1 9 1 ) + "  < D > I N I NG R O O M  " +CHR$ < 1 70 )  +CHR$ ( 1 98 )  +STR I NG $ < 1 3 ,  1 76 )  +C 
HR$ ( 1 86 )  + "  < B > AL L  R O O M  II + C H R $  ( 1 9 1 ) 
1 50 S9 <. 4 >  =CHR$ < 1 9 1  > +CHR$ ( 2 1 2 >  +CHR$ ( 1 70 )  +CHR$ < 1 76 )  + "  " +CHR$ < 1 76 )  +CHR$ < 1 49 )  + " / /  
/ ST A I RS / / /  II +CHR$ ( 1 70 )  +CHR$ ( 2 1 3 )  +CHR$ ( 1 9 1 ) 
1 60 89 ( 5 ) =CHRS C 1 9 1 > +CHR$ C 254 ) +CHR$ C 1 9 1 ) 
1 7 0 S9 ( 6 )  =CHR$ C 1 9 1 ) + "  " +S T R I N G $ < 1 6 ,  1 4 0 )  +CHR$ < 1 74 )  +CHR$ ( 233 ) +CH R $  ( 1 9 1 ) 
1 80 S9 C 7 > =CHR$ ( 1 9 1 ) +CHR$ ( 220 ) + " < H >ALL " +C H R $ C 1 70 ) + S T R I NG$ C 2 1 , 1 40 ) +CHR$ ( 1 9 1 ) 
1 90 S9 C 8 ) =CHR$ C 1 9 1 ) +CHR$ C 2 1 2 ) +CHRS C 1 70 ) +CHR$ C 233 ) +CHR$ C 1 9 1 ) 
200 S9 ( 9 ) =CHR$ ( 1 9 1 ) + " < LO >UNGE " +CHR$ ( 1 7 0 ) + S T R I NG$ C 5 , 1 76 ) +CHR$ ( 202 > +ST 
R I NG $ C 4 , 1 76 ) +CHR$ C 1 8 6 ) + 1 1 < L I >BRARY 1 1 +CHR$ C 1 9 1 ) 
2 1 0  S9 C 1 0 ) =CHR$ C 1 9 1 ) +CHR$ ( 2 1 7 ) + C H R $ C 1 70 ) +CHR$ C 202 ) +CHR$ C 1 4 9 ) +CHR$ C 2 1 7 ) +CHR$ C 1 9 1 ) 
220 S9 C 1 1 > =CHR$ C 1 4 3 ) +STR I NG $ C 25 , 1 40 ) +CHR$ C 1 42 ) + S T R I NG $ C 3 , 1 40 ) + 1 1 == = = " +STR I NG$ C 3 , 1 
4 0 ) +CHR$ C 1 4 1 ) +STR I NG $ C 25 , 1 40 ) +CHR$ C 1 43 ) 
230 S9 C 1 6 > =CHR$ C 1 9 1 ) + ST R I NG$ C 40 , 1 3 1 ) +CHR$ C l 7 1 ) +S T R I NG$ C 2 1 , 1 3 1 ) +CHRS C 1 9 1 ) 
240 S9 C 1 7 > =CHR$ C 1 9 1 ) +CHR$ ( 206 ) + " BEDROOM < 1 > " +C H R $ ( 207 ) + C H R $ C 1 70 ) +CHR$ ( 2 1 3 ) +CHR$ ( 
1 9 1 > 
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250 S9 ( 1 8 )  = C H R $  ( 1 9 1  ) + C H R $  ( 232 ) + C H R $  ( 1 70 )  + I I BEDROOM < 3 > II + C H R $  ( 1 9 1  ) 
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2 6 0  S 9  ( 20 ) = C H R $  ( 1 9 1  ) +CHR$ ( 2 1 1 ) + S T R I NG $  ( 3 ,  1 7  6 )  + II I I + �3T R  I N G $  ( 1 4 ,  1 7 6 )  + C H R $  ( 1 86 )  + C  
H R $ C 2 1 3 ) + C H R S C 1 9 1 ) 
270 S9 ( 2 1 ) =CHR$ ( 1 9 1 ) +CHRS C 2 1 1 ) + C H R $ ( 1 49 ) + C H R $ ( 20 0 ) + " / / / S TA I RS / / / " +CHR$ ( 1 7 0 ) + C H R $  
< 2 1 3 )  +CHR$ ( 1 9 1  > 

280 S9 ( 22 )  =CHR$ ( 1 9 1 ) +STR I NG $  ( 1 9 ,  1 3 1 ) + C H R $  ( 1 �:::3 > +CHR$ ( 1 99 )  + " < H >ALL I I +CHR$ ( 1 99 )  + C H R $  
( 1 3 8 ) +CHR$ ( 2 1 3 ) +CHR$ ( 1 9 1 ) 

290 S9 C 23 ) = C H R $ ( 1 9 1 > +CHR$ C 2 1 1 > + C H R $ C 1 44 > +CHR $ C 2 1 2 > + C H R $ ( 1 6 0 ) + C H R $ C 2 1 3 ) +CHR$ C 1 9 1 ) 
300 S9 < 24· > = C H R $  < 1 9 1 ) + C H R $  ( 2 1 1 )  + C H R $  ( 1 57 )  +ST R I NG$ < �3 ,  1 4 0 )  + 1 1 " +S T R I N G $  < 3 ,  1 40 )  + C H  
R$ ( 1 56 )  + S T R I NG$ ( 3 ,  1 40 )  + "  I I + S T R I NG$ ( 2 ,  1 40 )  + C H R $  ( 1 42 )  + S T R I NG $  ( 2 1 , 1 40 )  +CHR$ ( 1 9 1 ) 
::::: 1 0  89 ( 26 )  =CHF\$ < 1 9 1 ) + "  BEDROOM < 2 >  " +C H R $  ( 1 49 )  + "  < B > A T H - " +C H R $  < 1 49 )  + C H R $  
( 2 2 3 ) +CHF..:$ ( 1 9 1  ) 

320 S9 ( 27 ) =CHRS C 1 9 1 ) + C H R $ ( 2 1 1 ) +C H R $ C 1 4 9 ) + " 
NSERVATOR Y " +CHR$ ( 20 1 ) +CHF: $  < 1 9 1 ) 

ROOM I I  + C H R $  ( 1 4C_? ) + + C H R $  ( 2(>0 )  + " < C >O 

330 S9 C 28 ) = C H R $ C 1 9 1 ) +CHR$ ( 22 2 ) + C H R $ ( 1 4 9 ) + C H R $ ( 223 > + C H R $ C 1 9 1 ) 
340 S9 < 29 ) = C H R $ ( 1 4 3 > +STR I NG $ ( 1 9 , 1 40 ) + C H R$ C 1 4 1 ) +S T R I N G $ ( 1 0 , 1 40 ) + C H R $ ( 1 4 1 ) +S T R I NG$ 
C 3 1 , 1 40 > + C H R $ C 1 43 ) 
350 SQ=CHR$ ( 34 ) : C$ ( 0 ) = " B / D / H / LO / L I / K / S " : C $ ( 1 ) = " 1 / 2 / 3 / B / C / H / S " 
360 GOT0500 
400 FOR I =O T0 1 5 : PR I N T S 9 C I > ; : NE X T : R E T U R N  
4 1 0  F OR I = 1 6T03 1 : PR I NTS9 C I > ; : NE X T : R E T U R N  
500 I FA=2THEN 1 000 : " I NSTRUCT I ONS 
5 1 0  C LS : P R I NT 

A MURDER HAS B E E N  C O M M I TT E D  AT T H E  MANOR HOUSE . I T  I S  U P  
T O  Y O U  TO SOLVE T H E  CASE . T H E R E  A R E  S I X  SUSPECTS W I TH BOTH 
MOT I VE TO COMM I T  T H E  CR I ME .  

530 P R I NT 
" THEY ARE -

1 .  J EEVES , THE B U T L E R  . . . . .  A L W A Y S  A SUSPECT 
2 .  MARGARET , H I S  W I FE . . . . .  SUSPECTED H I M  O F  C H EA T I NG 
3 .  E L LEN , H I S  DAUGHTER . . . .  A F T E R  T H E  FAM I LY FORTUNE 
4 .  F REDER I CK ,  H H 3  SON . . . . .. D I TT O " 

540 PR I NT 
" 5 . I NGR I D ,  THE MA I D  . . . . . . .  S U S P E C T E D  H I M  OF C H E A T I NG 

6 .  HERBER T , A GUEST . . . . . . .  D E F R AU D I NG THE COMPANY 

OPPORTUN I TY AND 

T H E ·  SUPECTS ARE GATHERED I N  T H E  HOUSE AWA I T I NG YOUR ARR I VAL . YOUR TASK I S  TO 
D U E S T I ON T H E M  AND SO DEDUCE THE M U R D E R E R . "  
600 A$= I NKEY$ : I F A $= " " THEN600ELSECLS 
6 1 0  PR I NT 

YOU MUST GO FROM ROOM TO ROOM AND I NTERRO GATE E A C H  OF T H E  
SUSPECTS I N  TURN . 

T H E Y  W I L L RESPOND TO T H E  F O L L OW I NG QUEST I ONS -

630 PR I NT 
< 1 >  WHERE WERE YOU AT T H E  T I ME OF T HE MURDER? 

< 2 >  WAS ANYONE W I TH YOU? 
< 3 >  D I D  Y O U  N O T I CE A N Y T H I NG SUSP I C I OUS? 

650 P R I NT 
ALL , E X CEPT T H E  MURDER ER , W I LL ANSWER T R U THFULL Y . 

WHEN YOU T H I NK Y O U  K N O W  THE I DE N T I TY OF T H E  MURDER YOU MUST CONFRONT T H A T  P E  
R SO N  AND A C C U S E  H I M < HER ) . I F  Y O U  ARE C O R RE C T " 
660 PR I NT 
" YO U  HA'v'E ��ON THE GAt1E B U T  Y O U  (-�R E  O N L Y  ALLOWED n�o GUESSES SO 
BE SURE YOU HAVE T H E  R I GH T  PERSOf\.1 . " 
BOO A$ =  I N�<EY$ : I F  A $ =  II I I  THENBOOELSECLS 
8 1 0  I FV9 >0RETURN 
820 F'R I NT II THE F L.OOF: P L A N  OF T H E  MANOR I s  AS SHOWN - I I : GOSUB400 : PR I N T:i>898 � II THE 
GF:OUND FLOOR I I 

830 A$= I NKEY $ : I F A $= " " THEN830ELSECLS 
8 4 0  !30SUB4 1 0 :  PR I N T :]) 8 9 8 , " TH E  F I RS T  F L O O R " 
900 A$= I NKEY$ : I F A $= " " THEN900ELSECLS 
9 1 0  P R I NT 
' ' THE FOLLOW I NG S Y M B O L S  ARE USED T O  D E S I GNATE PEOPLE / I T EMS I N  THE GRAPH I C  D I SPLAY 

X - ·  YOU 
,J - ,J EEVES 
M - MARGARET 
E - ELLEN 
F ··- FREDER I CK 
I - I NGR I D  
H -· HERBERT 
G - GUN < TH E  MURDER WEAPON > " 

930 A$= I NKEY$ : I FA $= " " TH E N 9 3 0  
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950 CLS : P R I NT 11 
F I NALLY � REMEMBER THE PERSON YOU A RE TRY I NG TO C A T C H  I S  A 

M U R D E RE R . MURDERERS C A N  BE DANGEROUS BOTH TO Y O U  A N D  TO A N Y  
W I TNESSES O F  THE O R I G I ON A L  CR I ME . S O  BE CAREFUL . 

970 A $ = I NKEY$ : I F A$ = 11 " THEN970 
1 000 " * * * * GAME STARTS HERE * * * *  
1 0 1 0  GOSUB3000 : GOSUB3300 

GOOD L U C �::: ! I I 

1 020 R=3 : P < 1 > =3 : F O R I =2T06 : P < I > =R ND C 1 2 > : NE X T : C L S : GOSU B400 
1 030 P R I NT;l)768 , " I  KNOCK AT THE FRONT D OO R . THE B U T L E R  LETS ME I NT O  THE H AL L . 11 
2000 GOSUB3900 
20 1 0  PR I NT;l)960 � " WH A T  W I LL YOU D O  < M I Q I A >? I I ; C H R $  ( 30 ) ; 
2020 GOSUB40 1 0 : T=T+ X : X = O  
2 0 3 0  B $ = " MQA * 11 : GOSUB4200 : 0NAGOT02 1 00 , 2500 , 2800 , 5000 
2040 P R I NT@960 , " < M >O V E  T O  AN A D J ACENT ROOM , < Q >U E S T I ON ,  O R  < A >CCUSE SOMEONE " ;  
2050 F OR I = 1 T 0 5 00 : N E X T I : GOT02000 
2 1 00 " MOVE 
2 1 1 0  V3=V3+ 1 : V9=V9+ 1 
2 1 20 P R I NT;l)960 , " WHERE SHALL I MOVE TO < " C$ < F >  I I >? I I ; 
2 1 30 GOSUB40 1 0 : T=T+ X : X =O : I F F >OTHEN22 1 0  
2 1 40 B $ = 1 1 DOH I BKSL 1 1 : GOSUB4200 : R 1 =A 
2 1 50 ONR 1 GOT02 1 60 , 2 1 70 , 2 1 80 , 2 1 90 , � 1 90 , 2 1 70 , 2 1 90 , 2 2 00 : R 1 =R : GOT02280 
2 1 60 I F < R=20RR=30RR=6 > THEN2280ELSE R 1 =R � GOT02280 
2 1 70 I F < R= 1 0RR=3 ) THEN2280ELSER 1 =R : GOT02280 
2 1 80 GOT02280 
2 1 90 I FR=3THEN2280ELSER 1 =R : GOT02280 
2200 P R I NT@ 1 003 , A$ ; : GOT0 2 1 30 
22 1 0  B $ = " " " "  .. " "" H 1 2B C 3S " : GOSUB4200 : R 1 =A : I FR 1 -6< 1 TH E N R 1 =R : G OT02280 
2220 ONR 1 -6GOT02230 , 2240 , 2250 , 2260 , 224 0 , 2240 , 22 7 0  
2230 GOT02280 
2240 I FR=7THEN2280ELSER 1 =R : GOT02280 
2250 I F < R=70RR= 1 0 ) THEN2280ELSER 1 =R : GOT02280 
2260 I F < R=70RR=9 > THEN2280ELSER 1 =R : G OT02280 
2270 I F < R 1 = 1 3ANDR=7 > THENR 1 =3 : GOT02280ELSER 1 =R : GOT02280 
2280 
2290 I FF < > I NT < R 1 / 7 ) THENF= I NT < R 1 / 7 ) : C L S : O NF + 1 GOSUB400 , 4 1 0E LSEPR I NT@L ( R ) , ' ' 

' 
2300 R=R 1 : GOSUB3900 
23 1 0  PR I N T ;l)768 , C H R $  ( 3 1 ) II I AM I N  THE " 82 ( R )  I I  a II ; 
2320 J = l : F OR I = 1 T06 : T < I > =O : I FP < I > =RTHENT < J > = I : J =J + 1  
2330 N E X T I : I FJ = 1 THEN2 0 1 0ELSEGOSUB3400 
2340 I FJ :::::2THENPR I NT "  I S  HERE . " EL S E P R I NT 1 1 A R E  HERE . " 
2:350 GOT020 :l 0  
2500 " QUEST I ON 
25 1 0  V2=V2+ 1 : V9=V 9 + 1 
2520 P R I N T ;l)960 , C H R $ ( 30 ) " WHO S H ALL I Q UEST I ON < J / M / E / F / 1 / H >? " ;  
2530 GOSUB3500 : GOSUB3600 : I FP=OTHEN2000 
2 5 4 0  P R I N T ;l)960 , " WH A T  W I LL I ASK " SO ( F' )  I I  < 1 1 2 / 3 / HE L. P >? " CHR$ ( 30 ) ; 
2550 GOSUB40 1 0 : T = T + X : X =O 
2560 B $= " 1 23H 1 1 : GOSUB4200 : Q=A : I F Q =OTHEN2000 
2570 I FQ=4CLS : GOSUB 6 1 0 : 0N I NT C R / 7 ) + 1 GOSUB400 , 4 1 0 : P R I N T @ L ( R ) , R$ ; : G OT02000 
2580 ONQGOT02590 , 2620 , 2660 
2590 PR I N T ;l)7 6 8 , C H R $  ( 3 1  ) S O  ( P )  1 1  , WHERE Y O U  A T  THE T I ME OF THE MURDER? 1 1  
2600 P R I NTSQ " I WAS I N  THE " ; : I FP < >MTHENP R I NTS2 < MR C F' ) ) SQ : GOT02000 
26 1 0  PR I NTS2 C MR ( 7 ) ) SQ : G OT 02000 
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2620 PR I N T ;l)7 68 ' C H R $  ( 31 ) so ( p) I I , W A S  {-�N Y  ONE w I T H YDLF? I I  : I F P = MANDMR ( 7)  < >t1R ( t1 ) THEN265 
0 
2630 J = 1 : F OR I = 1 T06 : I FMR < I > =M R < P > ANDP< > I THENT < J > = I : J =J + 1 
2 6 4 0  NE X T ! : I FJ > 1 PFU NTSQ 1 1  I WAS W I TH " ; : GOSUB3400 : P R I NTSQ : GOT02000 
2650 P R I N TSQ 1 1 I WAS A L. ONE 11 SQ : GOT02000 
2660 P R I N T ;])768 , C H R $  ( 3 1 ) SO ( p) 1 1 , D I D  YOU NOT I CE A N Y T H I NG S U S P I C I OU S ? " 
2670 I FM < >PTHENONMR C M > GOT02680 , 2690 , 27 1 0 � 2700 , 27 0 0 , 2 690ELSE2730 
2 6 8 0  I FM R < P > =20RMR C P ) =30RMR < P > =6THEN2 7 1 0ELSE2720 
2690 I FMR < P > = 1 0R M R < P > =3THEN27 1 0ELSE2720 
2700 I FM R < P > =3THEN27 1 0ELSE2720 
27 1 0  PR I NTSQ I I I HEARD THREE SHOTS " SQ : GOT02000 
2720 I FMR < P > =MR < M > P R I NTSQ " I SAW " SO < M > " COMM I T  T H E  M U R D E R " SQ : GOT02 000 
2730 I FM=F'ANDMR < 7 > =MR < M > A N D W >OTHENA=RND < W > : PR I N TS Q 1 1 I SAW " SO < W < A ) ) "  C O M M I T  THE M 
URDER 1 1 S Q : GOT02000 
2740 F'R I NT SQ " NO " SQ : GOT02000 
2 8 0 0  � ACCUSE 
2 8 1 0  V 1 =V 1 + 1 : V9=V 9 + 1 
2820 F'R I NT@960 , CH R $ ( 30 ) 11 WHODUN I T  < J / M / E / F / I / H >? " ; 
2 8 3 0  P=O : GOSUB3500 : GOSUB3600 : I F P = O THEN20�) 
2840 I FP < > MTHENP=F' 1 : P R I N T @ 7 68 , CH R $ C 3 1 > " W RONG ! " ; : I FV 1 > 1 THENPR I NT "  - TH E  MURDERER 
W A S  " SO < M > ; : GOT02870ELSE2000 
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2 8 5 0  I FLEN ( R $ ) = 1 T H E N P R  I NT::V7 6 8 , C H R $  ( 3 1  ) SO ( M)  1 1  STRANG L E S  ME ·- A A RRRGGH ! " ; : GOT 0297 0  
2 8 6 0  PR I NT;j)7 68 , C H F:$ ( 3 1 ) " R I GHT ! -- Y O U  H A V E  S O L V E D  T H E  C R I ME 1 1 ; 
2 8 7 0  P R I NT : P R I NT " Y O U  TOm::: " ; V9 ; " MO V ES . " 
2 8 8 0  PR I NT " MOVEMENT == " ; v�: , " QUEST I ON = " ; v2 , " AccusAT I ON = " ; v 1 , " T I ME = " ; T / 1 0 
2890 PR I N T :j)960 , II wouLD vou L I KE �� Na� CASE < v /N >? " ; C H R $  < 30 > ; 
2900 GOSUB4 1 00 : I FA = 1 THE N 1 0ELSENEW 
3000 FOR I = 1 T0 1 2 : R E A D S2 < I > , L < I > : NE X T I � F O R I =O T 07 : R E A D SO < I > , S 1 < I > : NE X T I : R E T U R N  
30 1 0  DATAD I N I NG ROOM , 264 , LOUNGE , 6 4 8 , H A L L , 540 , L I BR A R Y , 68 8 , BALL ROOM , 3 06 , K I TCHEN , 1 
56 , U P STA I RS HALL , 4 1 2 , BEDROOM 1 , 1 42 , BE DROOM 2 , 582 , B A T HR OOM , 662 , CONSERVATORY , 682 , B  
EDROOM 3 , 238 
3030 DATAME , X , J EE V ES , J , MARGARET , M , E L L EN , E , FREDE� I CK , F . I NGR I D , I , H E R B E RT , H , GUN , G  
3200 " F I ND P EOPLE 
3 2 0 5  R$ = " 1 1 : F OR I = 1 T0 7 : I FP < I > = A T H E N R $ = R $ + S 1 < I >  
3208 NE X T I : R E T URN 
��:300 ' '  r1URDERER 
33 1 0  M=RND < 6 > : FOR I = 1 T 07 : M R < I > =RND ( 6 ) : NE X T I  
3 3 3 0  I FMR < M > =3 � MR < M > =RND < 6 > : GOT03330 
::3 4 0  F'  ( 7 )  = r1 R  ( M )  
3350 FOR I = 1 T06 : I F MR < I > =M R < M > THEN I F I < >MTHENW=W+ 1 : W < W > = I  
3 3 6 0  NE X T I : R ETURN 
3 4 0 0  • PE O P L E  PR I NT I NG 
:34 1 0  I F,J =2PR I NT 1 1 II; so < T  ( 1 ) ) ; :  F:E T U F:::N 
��A20 I FJ =3PR I NT "  I I ,  so ( T  ( 1 ) ) ;  II Pt N D  II , s o  < T  ( 2 ) ) ; :  R E T U R N  
3430 FOR I = 1  T CI J --2 : P R I NT "  II; ElO ( T  ( I ) ) ,  II , II , :  I F I =2ANDQ< >2THENP R I NT 
:A4 0  N E X T I : P R I NT "  A N D  " ; SO < T < I > > :; : RE T URN 
3500 " PERSON S E L E C T I ON R O U T I NE 
35 1 0  GOSUB40 1 0 : T= T + X : X =O 
:35 20 X =O : 8 $ =  I I  J ME F  I H II : GOSUB4200 : P=A 
3580 SO < O > =SQ+A$+SQ : RE T U R N  
3600 " TEST P R E S E N C E  I N  ROOM 
:�: 6 1 0  B$=R$ : GOSUB4 2 0 0 : I FA <  1 THENPR I NT @960 , SO ( P ) ; "  I S NOT P R E S EN T " ; CHR$ ( 30 ) ; :  P=OELS 
ERE TURN 
3620 FOR I = 1 T0 1 00 : N E X T : P=O : RETURN 
3 7 0 0  " MOVE 
3705 A 1 =RND < 6 > : A=P < A 1 > : I F < X < 1 00ANDA=R > OR < P < A 1 ) =0 > R E TURN 
37 1 0  I FA = 1 THENONRND ( 3 ) GCJTCI3805 , 38 1 0 , 3825 
37 1 5  I FA=2THENONRND < 2 > GOT03800 , 38 1 0  
3720 I FA=3THENONRND ( 6 ) GCJT03800 , 3 8 05 , 3 8 1 5 , 3820 , 3825 , 3 8 30 
3725 I FA=4THE N38 1 0  
3 7 3 0  I FA=5THEN38 1 0  
3 7 35 I FA=6THENONRND < 2 > GOT03800 , 38 1 0  
3740 I FA=7THENONRND C 6 ) GOT038 1 0 , 3 8 3 5 , 3 8 4 0 , 38 4 5 , 3 85 0 , 3855 
3 7 4 5  I FA=8THEN3830 
�37 5 0  I FA= 9T H E NCINRND ( 2 )  G O T 0 3 83 0 ,  3 8 45 
3755 I FA= 1 0THENONRND < 2 > GOT03830 , 38 4 0  
3 7 6 0  I FA= 1 1 T HEN3830 
3 7 6 5  I FA= 1 2THEN3830 
3800 P C A 1 > = 1 : GOT03860 
3805 P < A 1 > =2 : GO T 0 39 60 
3 8 1 0  P C A 1 > =3 : GOT03860 
38 1 5  F' ( A 1 > =4 : GOT03 8 6 0  
3820 P < A 1 > =5 : GCIT03860 
3825 P C A 1 > =6 : GOT03860 
3 8 3 0  P C A 1 > =7 : GOT03 8 6 0  
3835 P < A 1 ) =8 : GOT03860 
3 8 4 0  P < A 1 > =9 : GOT03860 
3 8 4 5  P < A 1 ) = 1 0 : GOT03 8 6 0  
3850 P < A 1 > = 1 1 : GOT03860 
3855 P < A 1 ) = 1 2 : GOT03860 
3 8 6 0  I FP ( M ) =F' ( 7 ) A N D P < M > < > R T H E N P ( 7 ) = 0 
3 8 6 2  I FW=OTHEN3890 
3 8 6 5  A=P C M ) : GOSUB3200 : I FL E N C RS > < >2THEN3890 
3 8 7 0  8$=R$ : A$ =S 1 < W < W > > : GOSUB42�J : I F A = O T HEN3890 
::8 7 5  I FF' ( 7 )  P R I NT:j) 7 6 8 , " BA N G ! . . . .  I I ; 
3 8 8 0  PR I NT:j)7 68 , II A A A A R R G H ! " ;  
3885 P R I N T C H R $ ( 30 > : PR I NT C H R $ ( 30 > : P C W < W > > =O : W C W > =O : W=W- 1 
3890 F:E T LIRN 
3900 GOSUB 3705 : A=R : GOSUB3200 : P R  I N T ;j)L ( R )  , I I  II ; : P R  I NT;j)L ( R )  ' II X II +R$ ; : R E T U RN 

4000 • coMMAND I NP U T  
4·0 1 0  A $ = I NK E Y $ : I FA $ = " " THEN X = X + 1 : P R I NT@ 1 0 1 2 ,  I NT ( X / 1 0 ) ; :  I F X / 50= I NT ( X / 50 ) THENGOSUB3 
900 : GOT04 0 1 0ELSE40 1 0  
4 0 2 0  RETURN 
4 1 00 A $ = I N K E Y$ : B$ = " YN " � GOSUB4200 : I FA=OTHEN4 1 00ELSERETURN 
4 2 0 0  ' I NSTR 
42 1 0  FORA= 1 TOLEN C 8$ ) : I FA $ =M I DS < BS , A , 1 > R E TURNELSENE X T : A=O : R E T U R N  
5 0 0 0  P R I NT;j)990 , s o  < M >  II " S2 < MR < M > ) ;  W ; : G OT02000 



I SSUE 1 5  ( FEBRUARY 1 98 1 ) M I C R0 -80 PAGE 35 

********* NEXT MONTHS I SSUE ********** 

Next month s  i s sue  wi ll contai n at least the  followi ng programs plu s t h e  usual features and 
arti cle s . 

** F I NANCE - L I /4K ** 

Wi t h  thi s program , you ' ll be able to balance 
your c heque book and you ' ll als o  be able to see 
h ow you are goi ng f i nanc i ally via a graph . 

** BOWL I NG L2/4k ** 
Ten p i n bowli ng c omes to the  80 wi t h  grap h i c s  
and sound , watch out for t h o se gutter balls 
t ho ugh 

** COPYCAST L 2 / 1 6k ** 
The purpose of thi s program i s  to prov i de a 
fast and accu rate method of esti mati ng h ow much 
s pace i n  a book a n umber of word s wi ll f i ll .  

** REMOV I NG L I NEAR BRACKETS - L I /4K ** 

T h i s i s  an educati onal program to  a s s i st  
students  i n  lear n i ng the correct method of  
removi ng bracket s i n  algebrai c expre s s i o n s . 

** AGE I NG RELAT I VELY  - L2/4k ** 
Just  the  t h i ng i f  you are planni ng a tri p to  
Alpha' C entaur i . Calculate s  how much  your 
fri ends wi ll age whi le you are away . 

** BAS I C  MEMORY DUMPER - L2/4k ** 
Amongst other t h i ngs t hi s  program converts 
system tapes t o  C LOAD tapes for easi er loadi ng . 

Lets you have M/ 1 i n  BAS I C . 
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***** CASSETTE E D I T I O N  I NDEX ***** 

The cas sette edi ti on of MI CR0-80 contai n s  a l l the software l i sted each month , on c as sette . Al l 
cassette s u bscri bers need do i s  C LOAD and RUN the programs . Level I I  programs are recorded on S i de 
1 of the c assette and Level I I  programs on S i de 2 .  A l l programs are recorded twi ce  i n  s ucces s i on .  
( Note : The second dump of ASTRONOMY i s  on Si de 2 due to l ac k  of s p ace on S i de 1 ) .  The t ape 
counter readi ngs  are l es s  l i k e l y  to be accurate on  S i de 2 due to  v ari ati on s  i n  l ength between 
cas settes . 

S I DE 1 

C �vORD 

M I CROHEX 

MURDER 

ASTRONOMY 

S I DE 2 

P I NBALL 

KEYNOTE 

ASTRONOMY 

L2/4K 

L2/4K 

L 2 / 1 6 K  

L2/ l 6K 

L l /4K 

L l /4K 

L 2 / l 6K 

I .  D .  

s 

H 

t� 

A 

A 

APPROX . START POS IT I O N  
CTR- 4 1  

7 

30 
75 

95 
1 60 

2 2 5  

4 4  
1 00 

1 55 
205  

260  

CTR-80 

5 

2 2  
5 1  

6 4  
1 1 0 

1 52 

30 
68 

1 05 
1 39 

1 75 

SYS 80 

5 

2 2  
5 1  

6 4  
1 1 0 

1 52 

1 7 5 



A SPECIAL OFFER ! 

TO 

SU BSC R I B E RS O F  

F O R  TH E F I R ST T I ME I N  A U ST RA L I A !  

G EN U I N E  TAN DY T R S-8 0 M I C RO-COM PU TE RS , 

H A RDWA R E  A N D S O FTW A R E  A T  

GREAT DISCOUNT PRICES ! ! ! 
H OW TO ORD ER -

1 .  SE LECT I TEMS F ROM 1 98 0  TAN DY CATA LO G U E  
2 .  D E D U CT 1 0% FROM A D V E RTI SED P R I CE S  
3 .  POST U S  Y OU R  O R D E R  STAT I N G  D ESC R I PTI ON 

CAT. No AN D A CH EQU E OR MON EY O R D E R . 

WE WI LL -

1 .  ATTEN D TO Y O U R  ORDE R W I TH I N 7 DAY S 
2 .  SU P P LY GOODS S E LECTED F R E I G H T  F R EE ! 

3 .  S EN D  A DVERT I SI N G  REGU LA R LY TO KEE P 
Y OU I N FORMED O F  CU R R E N T  S PECI A LS ! 

* subject to avai labi l i ty 

l:�NJJ.Y 
DEALER 

- ' 
to CONQU EST E LECTRONICS Pty. Ltd. 
212 Katoomba St. KA TOOMBA 2780 
Pl ease supply -
QTY . CAT _NO DESC. ADV. PRICE 

SU B  TOTAL ---
LESS 1 0'/o --

F I N D  CHEQ U E  FOR TOTAL 

SEN D FREI GH T  F RE E  TO 

N AM E ' "  
ADDRESS ' "  . . .  " ' " ' " ' " " " ' ' ' " ' " " " " ' " · · · " · " · · · · · "  . . . . . . . . .  " . . .  " . . . . . . . . .. .  . 
. . .  " . . . . .  " . . . . . . . . . . . . .  " . . . . . . . . . . . . .  " . . . . . . . . . . .  " P1 Code . . . . . . . . . . . . . . . . .  . 

� 

ft)lfOUBT ELEtTRDrlltf PTY . LTD . 

21 2 KATOOM BA ST KATOOM BA N .S .W .  2780 PH ON E (047) 82 2491 



by Ed w i n  Paay 

Publ ished by M I CR 0-80 P R O D U CTS 

Written by Eddy Paay, the L E V E L  I I  R 0 M R E F E R E N C E  M A N U A L  i s  t h e  most 
c o m p lete e x p l a n a t i o n  of t h e  Level I I  BAS I C  i n terpreter ever p u b l i s h e d .  

Part 1 l i sts a l l  t h e  us efu l and u s a b l e  R 0 M routi nes, descr i bes t h e i r  f u n ct i o n s  
e x p l a i n s  how to use t h e m  i n  your  own mach i n e  l a n g uage p rograms and n otes the 
effect of each o n  t h e  var ious Z 80 registers. 

Part 1 a l so deta i l s  t h e  contents of system R A M  a n d  shows you how to i ntercept 
BA S I C  rout ines as they pass t h r o u g h  system R A M . With t h i s  k n owledge,  you can 
add y o u r  own com m a n d s to B A S I C ,  for i n stance,  or pos i t i o n  BAS I C  programs i n  
h i g h  m e m o ry-the o n l y  re str ict ion i s  y o u r  own i m a g i n a t i o n !  

Part 2 g i ves deta i l ed e x p l a nat i o n s  of t h e  processes u sed for arith metical  
calcu lat ions,  log i c al  operat ions,  data movements,  etc. I t  a lso descri bes t h e  var ious 
form ats used for B A S I C ,  SYSTEM a n d  E D I T O R/A S S E M B L E R  tapes. Each secti o n  
i s  i l l ustrated by s a m p l e  programs w h i c h  s h ow you how y o u  can use t h e  R 0 M 
rou t i n es to speed u p  your  ma c h i n e  l a n g u a ge p ro g r a m s  a n d  reduce t h e  a m o u n t  of 
code you need to write.  

The L E V E L  I I  R O M  R E F E R E N C E  M A N UAL i s  i n t e n d e d  to be used by mach i n e  
l a n g uage programm ers. I t  ass u m es a basic u n d e rstan d i n g  of t h e  Z 80 i n struct ion 
set and some experience of Asse m b l y  Lang uage progra m m i n g .  But BAS I C  
p ro g ra m mers too w i l l  benef it  from read i n g  it .  They w i l l  g a i n  a m u c h  better i n s i g h t  
i nto t h e  f u n c t i o n i n g  of the i n terpreter w h i c h  s h o u l d  h e l p  them to write faster, more 
c o n c i s e  BAS I C  programs.  · 

• 
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