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If you'yt uS" • cQlPUUr ... (11, you'." undoubtHly Utll Mny eOlOp\lt'~ g'"'ts wiler. 
I pel'SOft "h~'. ,olHlry gl .. wHh t~ c~ter'l usiU'''u or ~l')I$ '9'­
Igllnst tlot tOllfl\ll.tr. a.ut 91.1 1n\'1l1vlll9 IIIIrt th'" O~ phyt ••• t l1li ... t~.n 0 .. 
I .... tllll. (U be -..ct, l1li'1 uc:ltl"9 to phy •• I'd.on Intlr'IU", to write! 

In tM 1""'fI1II • ..- her., STATRI(, on. pIIIov-" p"ys ..-inA _It.; but you 
muld ,Ito ....... 1'1'1«' t,," two ~v-n. or Ie1 the comput. tllo pIIIY'. STATRI< ;. 
_in., in BASIC for In HP 2OOOF. 

I'olt H.-1M .. 1),lt_ do not Illy. '11)' .. tho,b for '_ntcltt", bet""" boO Of 
_. u,..tlllli. eut H you,ln clneT, Ole •• h wsw'II)' ..... ' 10 do H. ~rlf 15 
how OM 0' tIM! ,rogr .. " dOtS It: 

THE IlAXIIIG Of STUU ,lie STR1RK ,rag". UI., • very ,1"",1. _~ of (_teulon. 1wo ,,,,,,.,,'COrd tl1n 
.re um to urod dill frc- one ~Icr to .nothe •• It .. 111 work on 1111 HP IYSU_ tl\f.t 
lIu the ASSICII ,tll_nt, but Ciln be und only On _-A IdcOdU. U A Idc:Odts work 
sl19Ml)' ,lItte'Inlly. flUt It h lIf'Cuury for ",II uur to ~t 0 .... fll* to .ud 
f,.. """ 0"", to .. rlt. on. the flit .. Ill btl u,~ 10' tht- other PU'POU On tM other 
UN1 ... ,. 10 "t~ .,,"s fro- tM tile t~e other .. rites on.IId .IC*·'fru. IMI IS 
.so ... b)' AS~!(i"lng tilt file, am 11IO~1"9 at t~f 'ftu.n ulw. IIhn 'OU A~)ICoII till! 
fl.1t file. I ulue of I ttlh you t~.t other user "' •• lrUd)' .un 1M "D'jUI IIId 
b 1I.111g the f,,*. 10 It ,,111 ~t ),our rut·flle ,"d the ",0J\d tHe .. III ~e your 
.... It*-flle. If the vllu. t1 O. this ."n, you nn first "lid the first fllt .. HI be 
~r ..... lte·fllt IIId the Utond )'Our rud·flle. fou _n then tnp A~~IGKln9 tht 
."d·flle until" return ".In of I II'Itllutu the oth*r u.er hu ASSlGri., It. IIId 
'" _it AS~I6N ,_ I""'" file. In, ~CII. tl "let gO" of U>e 't<oM Hie 
bltween chKk, u Ihe ol.her user ."n ''}III" II. Ofttt )'0" hu. ,our .. rltt-fllt .nd 
fud-tlll flgurtel OUl. )'0" Un •• 1>6 dU. bacll"" torUl. 

To Ulldu.tlO'Id IIow d.tI Is sent. it II f1rU IIf<tU,,')' 10 u"","UIId " futu'e of .. 
fllH (111M file bufferS. for uc~ flle)'OUr p.ogr. use ••• _·rt<ord "bufftr" Is 
hpt I" the c..,..I.r·s _ry. _n ,IN ... "t to .eld , .... " Ill •• the c_Itr cl\ec.k. 
to see If till! n(onl),ou .,nt to rud f .... t1 I" the bel"er. If 1O. It .ud. f .... II. 
Othenth •• It (opl •• the dnl.e<! reco.d f,.. the file into the buffer IU )'Ou tift 
r~ld f .... tM buffer. "11.11 ... proun ,,~." to .... Itt Illto tM bufftr. C_ 
d.talls Ire not ,Iun here ur Ire over IllIIpltfled .Inct t~e, do not .trletly 11'91)' 
to the IppHellloll btln, dl""ue<!. p~t Publlcltlon 1:2-1~. ,vllllbl. It cOlt I,.. 
Pst. eKplllfti file blifferl III dtt.Il.] 

hc~ .ltr (0' uu,·. progr ... '''\lilly) .... ItH two ~ .. In .ecord I of nil 
..... tt ... fllt. 1 .. III call It .. " ...-. .. U .. "_-uU-fl.," .no the -9Ot-4It1-fll,". 
TMy .rr u.teI to control tt>e tr.nl~tr of lilt' ~t ... " 1M u.ers. To .~ diU. the 
uler'l pTOgr ... ritu the Ctllrtd J.t" III rl·con! 1 of III ..-1I ... fll •• ( _____ r. 
tllil w\11 rully 90 Illto tilt buffer •• 0 In)' old diU frG"l' p,ul.,.., t'UI.III"lon .111 
,Ull be .nllible to tM Olhe. Ult •• II It 11 11111 in the fll •• )lIIen tile Prtl9 ... 
rudl In tile f1&g •• rllh Is done b, .tldlng to record 2 In the , •• d-flle. thell 10 
rKOnlI. wIIlch .tli .. ~. lure I ..... cop, of r~cont I I. r.ld fro- til. fll •• The 
"Iu. of the lot.dUI.flal Is cht'Cktd Ig.hlt lI. p.uloul nlue ( .. hlell ,," stort<! In 
• "dlbl.). f It h nl , tht 1_. tM •• Ins tllU th. otlltr u •• r hun't .. fld thl 
diU fro. lut II. )'.t, .0 )'Ou'd bett .. I'IIIt p.lnt ower 1M dlt. In .reonl 2 of )'OU' 
.... 1l1·flle )"tI lhe pTOgr .. checkl the 11.,1 periodlulI)' (utlng "n {IITU stlteRnt 
Mtwten thtCh to kilt U.I IIId ""*n the tol-dltl-fl,q Is dlff~rent. It .fIItOIberi Itl 
_ •• 1 ... In the ¥arflbl •• 1'd contlnuet to trans.1t IS foIl ...... flit Prtl9 .... ,IIIP. 
1M lIfII-dlt •• f!lq .IId 9Ot·dltl-f1.q In record I of Itt wrlle-fl11 (tllli Cluln the dltl 
III 'lPunt 2 to .ct .... ll)' be .. rltt ... f .... tilt buffer to tilt flIt) II tll<l u. nlues tlllt 
lit .. p."toutly the •• but c_"..,U (cll&n911 I to 0 Or I) to I) tile Yllu. of the 
MW-dat.-flag. tlltn .reonl 2 of tilt ... U.·fll, Ii &CUlled ( .. I til • R£AO 11.2 for .lIlPl.) 
to .. h lure UWI buffer (of reco.d I) h .. rltten b.d on till file. 

t. recetYI diU. tilt 11'09"1 reid. In the filII' '1 ducrlbrd ,bo ••• If the _-d"u-fhg 
II dlffrr ... t Ihlft HI prl!'f\ovs v.l .... tllll _.ns tl>tre 11 (obvloutly) n", dltl. Otlll!.-
wilt. there Is no dll' .1Id the prog ... can "'t"" .11t for dill f .. ltll (IITERI) Dr 110 lin 
.,1"9 S_thl"! eh,. If t .... r. 11 61t •• H rfld. to reconl 2 of ttlt: rt,d·fll* to bf 
,_ the dltI sin. btlHer. the~ .... Utl In f"~1 In the .. ,It.·Hle. c_"_ntlll9 
1M ul~ 01 tilt got_utl_fl.g to Indlutt It III. tile diU. 

FROM PSC-ALF 

~TJ;TJ;1 11 ,.. Iftvolnd ~. for tbO •• who tite to pI,,), "1I.,lu filld IG"f1 ,...,. 
llW: object h d,,,rlbecI In thl ._Ie nm. TM pla,er _n pliot I su.r .~Ip; a 11.,1 • 
tuk for till t)'plcal Itar ,"Ip capt.ln .ltIiI hIS for IItr) ~.n of tralaln,. r:..t not 
111(11111 UI, t~I"9 fo .. till! n.rl9f pl ....... '-lids tiki IlARP:2 .. 1 Ire und to co"trol 
tile JIItp. 1"'1 ",_Ie Ipplles In Iteelentlon of , .... , 2 tor .1 v.rn !the g •• ·s II_ 
IIftIt whl(~ .II~ .. Ioclttr~ to bl e.prtsl~ I" lectOrS per Yin}. In Onler to 11011. 
)'GU lOOuld than lIetel to ROTAIl=ISO.nd WAAP:2 .. 1 1,.ln to kill off )'Our ICc .... IUtel 
ftlocltJ. It. clolel,-picktd 'U., In tt. Irtl nQul,.. canltlnt attention to th~ 
10"9'''''9' HU. to uClh! colle. Ion,. At first. utr~'uutlon is reQvlrtd. but lOOn 
t"- cI .. a .. pll,er t_, ~u ... , If.,.. .... (the .. arS .r, .I~.,. I~ I~._ .. lac ... f .... 
,._ to g_ •• 0)'Ou un .. ~r .. ps). ~tlr blS" .rt .utt ... e<! .ro~nd. IfMi If )'011,11 
cl0'. to one,.... eltlltr rtfuel or ... kllle<!. CltllCf'Cllno on _u II II (IIIdICltH b)' 
I .lIort·ra"')e lelft but I'IIIt I 10"9-""'1'" o~J. fo~ U" onl, rl, ... 1 fro-. ,Inn one 
DflCe In • ..,. 'jhe" .-. A ... Itty of t_lId. ,l1ow )'001 to ICceler.t •• t~rn IlII \1,111 
t.o .n),I",I •• Itt "","u. flrI"9 I .. eh, fir. Jl/Wurs ".n, desired Ingle. ,ppl), 
11IIm' to thl l,"erM. un to the otMr IhIP. t.~. 't.M. I"" gft stUu. '.po.n on 
)'0l0I' lpee<!. (ou.u. location. dtHh.tlon. IIId _'91 1,,,,._ 

.. , .... , ... t .... " ..... 111 r ... the 4-1119" ·"""'r·, ",_I" ""Idl mru. wtll 
pdnt should '"r- ... loolll~ II 1015 .... ",..." UI "!Mtrvctt_l". It "Ill 
,11 6bout ud ,_lid .• hlS ..... 111. IIId. frw Jokes for tM trt'-Ua. 

5lARSI-IIP KOO[L ~ooo OIIIf[R'S __ 

Con •• otul.tlon~ 0" ehoos.n •• STARSHIP ENTERP«15£8. INC. sl.r.hl~ ~1 
20001( CKhllson) or ~OOOf cr_ •• li.on). £K'h .. t.r-:;I"'~ .s ".,," "".ft.o \.0 
slv ..... r. CIt lrClu,.,I.-'.aw o~.r.tlon. Tour 't.r.hl~ .s luaront.ed tCl. 3 
.... an or 5000 h.ht .... r .... I •• .". ' .... r eo ...... rir'Jl. ~.""'uld ... <ou. slarshi~ 
...... n •• d ... ~ .......... 1 .. to" .t \CI "OUt ..... r'st SfARStIIP £IHERPRI8[S 
doat.r tor f ••• •• ~.i .... thln t~ IU.tont ...... Iad • 

AIU,au.n dosll,..d fCl •• e ..... CI' t_ t .. four \'K.oroIIr.d. t~ c .... trClh of tJw 
s\.'s"'~ a •• so s •• ~I. lrwo" " ... be ,,_ .. t.l.lv t .. ~ .......... boo th._ ... 
f ......... a._d "'h.ld.~ ..... n 11<."'.1 ..... Cont'ClI t .. ~n "' .... IrClll .. d bv .n .11_ 
tnt.ll.I • .."..I. four s"'~ ".01 ..... Id .... arl .. _ •• 11 ..... _r." ..... t. -
",.n b •• oeuel.d b" .. ou •• l.rba ....... t.I" UI' to .,.,out t .... ~."tClrs ...... 
T ... d.tl...,turs ront;dn th",.. -. ......... loa ........ '''0 """'able CIt holdtnG 
.bout 0" ... lllion un.h. Don...,tClr 'I""."" .... " I>a ........ h.n ftrlns Ind 
".'u.Un, •• nd ",an "'Clto,,' vClUr ~h1 .. ...,.,.. tr_ .. I" .... tar ............ b ..... . 
.. ""''' .'1 lhe t ...... u •• d ilt st .. ba ••• 1 .... 10 •• '1 .h .. • " .. ithl" .bout t_ 
s...,IO.s CIt su"" ~ha· •• r bllnllsl. SansCl'" h;, ..... to ............. , .. \ tCl ehow 
IIllr.,1on/f .. dtt •• U .... ,,..r. IrCl" ....... dr .... t. 0 V,.ou·th JI4 ," both )t .,.... T 
djrC'",lJ ... , •• Ru .. ulan ."'10'., I .. ""h ht· ... ,,'"'I ..... U..-U' P";>t\.a,,tsl Is .... t 
.-.. b .. t .... S ..... CI.-:; SO""'.' U ... II-..Ian Cl~"'''''' """",,,, .. ,""erlr.s ... t.n 
t ......... Ith.s ''1 , ... \ a .... ,...,..,. 

...... t •• n!l. 'I"., .... how tour .. ·",tnrs j ... 11 .:h'H'lions. £ ...... 1.' ." ... , , • , .. 7 • 0 1 
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r.do •• LI ..... o. KI'''<lun~'.d.t.Li.on ~ 

O"ti.,,,'\,, f~cto.1'IE...... .. - C(lf'1. R~, ... I.'. IJ( 
Loc"Uon d.r'.c .. 1L .. "IiI.·~"I •• - DcllI/. .r J_,J. lilt." I .. "ou. n ... "" CAPTAIN K ... ,,,'" ,. na 
D,rri.,.,11" '.clo. fo. VI ....... : ...... . 
"-••••• f.o. 5t. •• " •• \ Co .... nd: 

No 01)';',,\. th" .... L .... of ..... i<:l. 5, •• rt •• , C ..... r,d \S ,.oL d ....... H 
La .dool.l •• '" "no .... to to. loc ... "d .,,,.r.nU,, on t/ ....... 0': 
Quad ... nt {"'.llSI h,.l ... U.OQO.::.OOOI. _Q ... ~r ... 4 I~ q.q rtlC~"I . 

Sine. "au ••• ti, ..... ,1 ... o;hi .. in tt .... r ..... II h ." ...... t. .. l that ... au 
d ... t.o., lh., utoJf/"L b .. ,o." it ,. .... b ... "o".r.d l>'" ,(1.", ..... a,,,,,t .. . 
Ou. Inr" ..... l' ..... ,n<.li" .. I.'. 0 .. 1 .......... l.n .. .,r, <.h ......... ti, ...... . 
"" ... """ .. d b .. th. ,"oLo •• n"" C .... t ... n I ...... ~ ... o". 
" po!oubl". O"·.L ..... thO' "'1'''''0'' .. hn· _ .... w.ll rlt" ...... tha ob ..... .,t. 
tnl.lloJc ....... • ... ort .. '" .. In II ........... ot: O'."" .... L "old::.'. 
Do not. .. It ..... l lo • .,c"" .. ' tho ob...-c't. ·.1 .... · .. II I. _ ...... .0 ... th .. 
_ ...... ""'" •• _, .......... " ..... t.-"lU" ...... , .. ,.n ...... h ......... d,,' .. n .... ""'''<.t. 
1M a., .. t ... ~.,.,. thO' ... 1 ........... "hll ' .. ~ ... ·.bl. of .<>C .... " •• n. til. ob .. ",.t. 
W,. 11<. ~ ....... 11, .. 1 110 .. h ........ ',. ",,,,t •. ,ll: .......... , .. n". lit 4 .... "til ... . 
Ito. , .... i.·.·1 ~1-.0 h .......... ·n""lo ... ,. ...... " "., ... "nU .... t '0.". ::!~70:!, 

7:00000 ... u ••• 1&"" _,,,.,,It. "'''r;. "'7(:0 .. ..0- ",......-1 .' ,O"JU I&U 
Sl ... tL ... ,l r:" ...... n<1 ..... t.. o;''',! I""':..~ 1: •• , t ........ ~'. , ) 

r. , ..... "l: UOj',J ..... I 11 ... -:.1401 'i4,'CLo. 10.000 •• 0001 
"'.0000- .. , ... 10 "h,,·:O, .. ", •• n" .... ·10"1' 
r.;0(!~') . to .. I .. 
,,,, .. . 1 •• IoJ II .. n ...... "'·, : 
ro",r:JtItl" orFLrr.IOR 5CHtNS (I[!IrlltllrlO'" rUE ""II'iO,9 IIF1" 'Nn<;ElI!I 
""StTtI.i'" R'lU,Tt sell'" :illlp TO !l11t1' S'AHlf> TPf'IH':I"rR CNU,G' 101M." 
1:IOOOO·oJ,,':I~ _ ~(., {e'tc"s . • 0._" ,.. : .. : ....... , • c(!r·,,'" it:( 
,.tSOQO·· .. h .. • ... r!>: 700000""-.!.'" ., .. ,1>. .., .. ,.. cI 
7l:;~r.r":·?5.I' _ :;t"l' .. _,j fl .. rh·,If. A1 '''i$ cw .. r(~( ':-,,(, 
Sl .... ' .. _" ... ..,.,t fa. I ",·.l ."'I'lI r"'" _;U~r.<ol"f" Id,~, cu'f ..,.,.r. 
r..'n .. "r .. ,nol.eat., .. h .. .... r· .. n tnr·, .. t. C~.·I .. ", It .. , .~, . "'t p .... , • ..,,11 
S.· .. . ..... ,no;l,,·. l" "no'." ··1 .... "" .. oI.t",I·, ""'. L .. o·,,,,, • .. or. 1... J ~'$ •• ,1. 
C ....... r.t .. l .. t'un .... 10" Ttl" ..... ' 00( (~_ Ul S .. r • .,.; ':1 .ru I 
tl •• ,,1 COl'l •• ..s.. [ .. ~h II .... ~ ..... I ..... u .... 1 1o tho ot_ ...... r. (", .... , •• 
!II •• , • 11 ..... Itt. GOI 10 .. 1." ...... . 

Tho 1", .. 1' ... " .... f ,. ..... ~ .. , _-:~ .. -f "'0 'f'f"Y 1. 
'~1.'llrl'I"" _F,. ... TTyZ 
~l""h."', ."" ""I" 1 ..... " 'or ... mt ........... ) 

t "";"10'" f.~'1 J..tos •. ~'? ? 

HOW CAN I GET TAPES OF STRTRKl 
Stnd $2 pi", .nough poItII~ , .... 8 01 twhich ... t "u •• ont rot •• I, $.4& f .... thl,d 
dIo ...... $.90 f .... firfl: " .... 1. STRTRK It on 11w .. tlpeI lit', blgt!. $2 i, 0'" con 
"., fHI, ... It emu III sa to IN"- .. copy of STRTRK. Stnd Ippopr;'tl ~..,. 
ond po.tIgt If you .... _ STRTRK. No instructton. _ included. but both 
PfOOI1IIN con print , .... own. 

IlMAt ELSE tAlI I '£1 fROM PSt·AUf "·AnUTIOli AlTAIR USERSI"· 
1111111 Protr .. UPH. oae_ntulon. PIIDltutlans. I"" f'd~utlo ... 1 PllIIUutlOns for 
.. l)'Ita II"". W •• ,.. _ It.rtlng In AlTAIR group ."" w •• UI SNn lInt Pratr_ 
for AlTAII U,". writ. liS .fIIII t.n IS ""'t kll'lll of UlIIIgI )'011 .... u. 

lIIATf\IItO 1$ ~! 
~ h tII~ '.-(19 •• _1", SUtwUnil C_Itt" of AlF. All softwnl pro~ldtd b, Al.F .. st 
IIHt tho n.fIIII •• d1 whlch.re u, b, P5C. To Nk. t~1' Ilffllllirdi. PSG Uk., .dvlce 
f .... the peaph wIIo bu, PSC , .. bllculons.fIIII Protr .. l. 11M he Stdf conshts of 
'rotr_r. 10100 IfOrt for or ..... HCKk I~ AlF. 

lIlA T /lIfO I S AI. n 
Alr h An 'roduct1 1"':.t"fIOrltetl. IIc d"I~". build. Ind nil tltetrotolc prO<lIlCU. 
lit hut bH" .. kl1M) d.wlc~, for .. se wH~ HI' U""IIt ... 1111_ or t .... IIIIII. tie _ 
Ir. "ar""9 to .. ~. dul(~. for ALIAII U1.1'I. IIrlt. u. Inc! ttll ... wh.t t,,,,, of 
dnleu ,ltu'd IIh to h.YI. III .110 Nk' ( .. stOll devlns for thou "lth Iptelll ... I'dl. 

IoIIIAT nOGUltS DOES P~C·Al.f HAU! 
So hr. IIOstl, I .. br .... ttl'll' ."" oI".· .. "I .... htlOll,....,.. ... far Iff' ."tflll. lit IItw. 
pnl9r •• for 00.0"'''''''' Ind 1oI1t1"" "'el. ROIItt"" to Pilgll11t~. priftt the d.U. 
I"""t Ind o .. too.o' string' 1l'1li ....... rs In sPKI.1 10"",. fo. t~ ALTA'R. lit! ,111ft to 
..... It •• wlr, spechl Autllble,/Edlto~. floftlng.palnt Nth routtl'lli. drhers Ind 
software II'Ck'9I' for Al.f prodllCh hllClI lI ..... r ... It l,nUlettzer). 

RUI( 

STR'!:;!>. 

t,, ·.~ I'" II,," ,'rHo> 

,iY2 

,"'ll • •• ';, I" It~; rn""UNtr.Hl0N rumUWlnH. 
C()l1nll'flt:illlnN': t:~:rtlhll :" I£". 
Dlrtl.,,,I\ ·, (," 1"'-'r'.11 
LlH'"'' '''' .It rr, ,," I t·, ' ''' .. ''l .. ~ 
101:".\ I, '''WI~ ".1.,., "''''''AIH K."1 ... 00 
IIHft.· .. II .-' t .".". rur '"I ........ , , ....... . 
H,.·. · • • '". r._ I ... 't .. Cu •••• n.H 

I'\n "hJ,.,.\. U,,, n.,lu •• ' of .. hl,./I t .... t .... Co ••• nd i .. nol dl ... o •• d 
to .. d_H. I~ ~"" .... 10 h" lo" .. l,'d """L'nU'~ In th .... It. ot! 
au .. ,I ... nt {1'7.ll~J 5""\0' {6.000.;'.OOOI. 

Slnr'" "0" ... c \,.,., 0.,10, ·.1'11 .. j" \h ......... . j\ is ••• "",U.I \" .. t vou 
..... ·.\.0·. th .. totoJoort b .. " .... a,. .. " b. ,,,,,,,v,·.«I b ... " • ..., ... u .... "'1O'nh. 
0. .. l"t", .. "Unn I.,dl ... t". "nl .. or.o F .. do;o.aho" "hi .. J. In till' •• O' •• 
,0 .... '0<1.·'1 b .. lhu nulod"u'J C .... t.l" "' .. ,.~. 

~ 
\3 

,. ru~"lb" ... d'''II''D'~ tl ... F",J.· ... U ..... "hi .... nd w., .. 111 ... ..,,, .. , •• U .. obJ~t. 
1"1,·111t1.·,,, .. n,,·, .. ls I ... • h. I" th .. "'." ofl Oua.1'"nt {16S.141i1. 
On "nl •• ttt· ... t to .. ·""v,·. u ... ulo.io,,.L '.1".,., lt t. ~ ...... I ..... d .. Uh • 
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PROF E. Me SQUARED'S (ORIGINAL FANTASTIC & SAT1SFY1NG CALCULUS PRIMER 
Swann and Johnson, 1975, I J I pages, $2.95 

Read this book before you 
loke your first course In 

calcu/ru/ 

.... 
~ ""'*-"~ 
~USPIW"fI 

& -', 
, 

Our original idea was this: if we could find characters (or each mathematical 
concept in differential calculus and set them all to work, the result would be 
far more lively and involving than the usual textbook trip. What happened 
along the way was that the characters acquired more life than we had expected 
and sometimes seem to charge off in their own directions. So, if they lead 
you astray. go back and re-read what you have already done and try the 
exercises - we have left room to work them out in the book, and the answers 
are in the back. " 

~**********************************************************~ 

• • • , 

· --.' .' .' CALCULATOR CALCULUS :: 
George McCarty. 1975, 254 pages, 

This book is about the calculus. Wlwt distinguishes it, however, from other books Is 
that il uset Ihe pocket calculator to illustrate tIJe theory. A complllation that requires 
lrall" 0/ labor wllell dOlle by 'Wild witll rabies is quite inapproprillte as all example or 
exercise ill a beginnillg calculus course. But tlwt same compuratioll can become a 
delicate iIl//stratiOIl 0/ tile tlleory wllell tile student does ;t ;n seconds on his calculator. 
The TTIflchine is like a microscope, and its TTIflgrlijiCtltion is a hundred million/old. 

~**************************** 
ADVANCED APPUCATlONS FOR POCKET CALCULATORS 
Jack Gilbert, 1975,304 pages, $5.95 

At last! A book to help you use all those funny looking keys on scientific calculators 
such as the Hewlett·Packard HP45 and Texas Instruments SR·51. Includes simple 
Sluff like cosine law solutions and Saturn Capture Maneuver calculations. 

<**************************** 
GETTING THE MOST OUT OF YOUR ELECTRONIC CALCULATOR 
William L. Hunter, 1974,204 pages, $4.95 

A "how·to" book for people who want to use electronic calculators for basic math, 
homework, unit pricing, grocery shopping, simple interest, income tax preparation, 
and running the modern kitchen. 

BIOFEEDBACK AND THE ARTS 
Edited by David Rosenboom, 1976, 162 pages, $14.95 (Hardbound) 

This book sent me spinning off in new directions. It reports on work done by artists ... 
dancers ... musicians ... researchers in biofeedback and the arts and neurological 
information processing related to aesthetic experience. Here is a plirtialtable of contents 

ARTICLES 
Homuncular Homophony ... 
lnstrumental Control of EEG Alpha Activity with Sensory Feedback 
In Tune: Some Early E.'(periments in Biofeedback Music (1966-74) 
On Being Invisible 
Considerations for the Design of Low Cost Biofeedback Instrumentation 
A Bibliography of Source Materials on Biofeedback and the Arts 

PIECES AND IDEAS 
Portable Gold and Philosophers' Siones 
T'ai Chi Brain Wave Piece 
Bioteiemetered Moon Walk 
Sound Sculpture 

SEE PAGE 'OJ FOR OROERING FROM pee BOOKSTORE 
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Games •• ch che 
Pockec Ca 

Each game Is described in consistent format whicfi makes 
selecting and learning the game easy. The special format 
which interweaves a complete sample game .rong with 
the rules to provide conaete illustrations has been found 
to be 8 most efficient teaching device. 

PREFACE 
A WHO'S CLOSER? 
B TRIPLE NINE 
A BLACKJACK 

A THE MEAN GAME 
A NUMBER PLEASE 
B COUNTDOWN 

B LUCKY SEVEN 
B MEl RICATION Gamer With the Pocket 

B NIM 
B PLUS OR MINUS 
B PRIME TIME 

B 6 UP 
B SOUARE BLUFF 

B TOWARDS A MILliON 

OJlcu!ator $2.00 

from the pee bookstore 

see page 37 for ordering 
In/ormation 

A UP. DOWN, REVERSE, 5-5-5 
C TRIPLE TRIP 
A·C THINK OF A NUMBER 
C ONE WILL GET YOU TWO 

NUMBER OF PLAYERS: 

& 
The calculator revolution is spreading rapidly. The popularity of these handy devices '; 

has caused a profound shift in the way we teach. learn, and use numbers. Almost f!lJery day : 
there is an article in some magazine oommenting upon this phenomenon. Many books have 
appeared on the market, including some which deal with calculator games. However, on 
closer inspection, these "games" turn out to be tricks and puzzles. In contrast, the games in ; 
this book fall within the classical definition of interactive actiVities. All involve an element 
of conflict and competition, with rules for making moves and ending the game. In addition, 
the two dozen games described in this book share these features: 

1. You do not need an expensive calcu lator. A cheap "four banger" with a six-digit 
display will work fine. However, if you have a sophisticated and expensive gadget, you can 

!= come up with variations which provide more exciting Options. 
~ 2. You do not have to be a mathematician to play these games. All the games permit 

people at different levels to compete on satisfactorily eQual grounds. 

3. You don't need one calculator for each player. You can share a single instrument ; 
f! with all your friends and opponents. 

4. You do not have to wait a long time before your turn. The games are fast-paced 
and permit immediate replay without loss of interest. 

5, You do not have to play the same game again and again. The t'NO dozen games ~ 
have sufficient variety to intrigue those who love numbers and those who hate them. AlthoUg~ 
most of them require devious strategy, some have an exciting element of chance, And, all 
of the games permit variations so that you can add your own personal touch to come up with ~ 
exciting new cOTP,inations ..... , ~ 

Up, Re.rerse, 5-5-5 
If you are looking for a quick-action game that's lots of fun and can also serve as an ice­
breaker with any group, then this zinger is definitely it. Any three-digit number can become 
the base from which players try to score points. All they have to do is rearrange the original 
number in ascending, descending, or reverse order or rome up with a 555 in one operati6n, 

The calculator's flexibility and instantaneous feedback capabilities suggest a wide variety of 
~ssible games. Here's another in our ongoing series that came to me while I was sitting in 
the bathtub the other day contemplating the endless ways some mason had fitted together a 
limited variety of wall tiles. The game is called TRIPLE TRIP because its object is to 
arrive at a three-digit number in which all three numbers are identical, using the least number 
of moves. 

It's amazing what you can do with a given set of numbers. This little game proves just how 
true that is. From a randomly generated five-digit number, all five digits must be manipulated 
to come up with only the first two digits of the original display. It can almost always be 
done in the four moves allowed_ The winner is the one who either gets it right or comes 
closest to it. 

C INTERPOL 
C FIDDLERS FIVE APPROXIMATE TIME REQUIREMENT: 

C BACK TO FRONT SKILLS INVOLVED: 

B REFLECTIONS CHANCE FACTOR : 

A RIDDLED WITH WORDS PLAY OF THE GAME : 
A·C DEFECT DETECTIVE VARIATIONS: 

EPILOGUE 

THE INFO SHELF 
WINNING STRATEGY: 
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q~'~m="on~ ItU NT I N G TO N rn .. ~.~.= 
by Lud Braun & Mike Visich ...... * ......................................................... * .................................................. * .............. * ......... * ......... . 

The PCC Dragon asked us to tell his readers what the Huntington 
Computer Project is (or was), and here we are. 

In 1968, there was the Pierce Report, which recommended that the 
Federal Government increase substantially its support of computers in 
education. The Johnson Administration responded by giving the National 
Science Foundation a lot of money to do this. NSF set up the Office of 
Computing Activities to supervise computer activities within the Founda­
tion. 

We were very lucky here because our timing was just right. Just a 
year before this happened, we were working with the Engineering Con­
cepts Curriculum Project (ECCP) exploring the utility of time-shared 
computer terminals in five ECCP classes. Our experimental classes be­
came very enthusiastic about the computer and were using it effectively 
in their ECCP classes and in their math and science classes. 

The result of this ECCP experiment was so exciting to us that we 
went to the Office of Computing Activities (which had just started opera­
tions) and asked for funds for a two-year program to explore more broadly 
the uses of computer in the high school classroom. We worked with 
teachers in biology, chemistry, mathematics, physics, and social studies 
classes in ten high schools in Huntington, Long Island (whence our name). 

Our objectives were to: 

(I) Identify ways of using computers in all these disciplines and to 
find places in the several curricula where the computer would be 
useful. 

(2) Attempt to discern difrertmces in impact of computers due to 
socio-economic situations. 

(3) Explore the relative merits of time-sharing and stand-alone 
computers. 

During the 1968-69 and 1969-70 school years we found that: 

(I) 

(2) 

The computer was very useful to teachers and students in all 
the disciplines with which we worked. It was useful in problem­
solving, simulation, computational support in laboratory courses, 
and in development of mathematical concepts through explora­
tion of properties in the computer (here we essentially imple­
mented Bill Darn's idea of the mathematics laboratory). Some 
of the teachers we worked with tried CAl, but our computers 
did not have adequate hardware or software to support more 
than trivial CAl pro~ams. 

During the second year of this effort, we published a manual 
describing eighty programs developed by Huntington teachers, 
students, and stafr. This manual has become known as Hunting­
ton One, and is available from Digital Equipment Corporation, 
Hewlett-Packard, IBM, Time-Share Corporation, and Wang. 

We have some anecdotal evidence that computers have a very 
powerful and positive effect with mi'nority kids as well as with 
affluent majority kids. We also discovered how difficult it is to 
get hard evidence here. All of us, staff and participating teachers 
alike, had a good feeling in our gut ,about computers and kids, 
even though we still can't prove anything. 

(3) We learned some interesting things about computer hardware 
and software, and aboul telephone lines and rainstorms, etc. 
We put PDP-8s in three schools and provided time-shared ter­
minals for the other schools. The stand-alone schools all felt 
(and sUIl feel) that they much preferred having their own local 
computer to having time-sharing. These schools still arc using 
their PDP-8s (upgraded over the years) even though there is a 
very good local educational consortium using a PDP-lO. 

Our experience here convinced us that the ultimate destiny of 
educational computing is in the stand·alone computer. The con­
tinually decreasing prices of PDP-B computers and the emergence 
of the Altair machines, the LSI-II, Sphere, etc. make tlus more 
and more attractive every year. 

: 

During this period we became convinced that computer simulation 
would emerge as one of the important educational computer applications, 
and so we asked NSF for support to explore their value. Between 1970 
and 1975, we called ourselves Huntington Two and developed 24 simula­
tions in biology, physics, and social s!udies. These were received very 
well by teachers all over the U.S., and in a number of foreign countries. 

In Huntington One we wrote about three pages of documentation 
for each program and found that most teachers wouldn't use them, so in 
Huntington Two we developed more extensive documentation for each 
simulation program. For each one we wrote a teacher's manual to guide 
the teacher in bringing the simulation into his classroom, a student man­
ual to help the student to plan his experiments, and a resource manual 
to provide the teachers and the student with more details about the sim­
ulation, the model and its assumptions, and additional references. 

We wrote our programs in BASIC and worried about transportability, 
so we used only the original Dartmouth BASIC commands-except for 
TAB and RANDOMIZE. This sometimes meant that we couldn't do 
elegant programming and there were things we couldn't do at all 
(like strings), but our users could just drop in our tapes and go, 
without editing. (One of the things that has bugged us for years 
is the variety of expressions for particular commands used by 
different manufacturers. This is very irresponsible and insensitive 
to the users.) 

After asking for proposals from publishers and computer manufac­
turers interested in publishing the Huntington Two packages, we picked 
Digital Equipment because they offered to price them very much lower 
than anyone else. We felt that low price was important so that people . 
could afrord to buy them. This has worked out pretty well. Digital has 
done a good job printing the manuals and has kept the price very low 
(mostly by eating a substantial part of the cost-tIle manuals cost more to 
produce than DEC charges for them). Some people have had problems 
ordering manuals from DEC, for which we apologize. We think these 
problems have been solved. If they haven't, let us know, and we will try 
to straighten things out. 

t Each program comes with the following kinds of documentation. 
: 
: 

• • • : 
: 
: • • : 

: 
: • • : 
: • • • • • • : 
t 
: 

Resource Handbook - This ;s really a mini computsr tsxtbook 
which tells the student alf about the subject of the simulation. 
Simple; straight forward writing supplemented with illustrations 
8fJd articles reprinted from periodicals. AI$(} included Is a detailed 
explanation of the model. The best two artt 30 page$ each. (You 
am reproduce these for your students.) 

Teacher Sup(l9rl Ma~et'ial - In 7 or 8 pages the provam ts de-
1IClibed, you are adviBed of preparatory activities and follow.up 
sctivities and Mown how Ihe program runs. 

Computer Laborntory Guide. - Provides the student with II ~riel 
of recommended learning IIctivitiel to tryon the computer. 

For your convenience, we have listed brief descriptions of all of the 
Huntington Two simulations which are available. 

HUNTINGTON TWO PACKAGES AVAILABLE FROM DEC 

Biology 

BUFLO Buffalo Herd Management Simulation. Both historic and 
current game-management problems can be simulated 
with this package. The American bufralo, or bison, is 
used as the study example of a game species. This pro­
gram can be easily applied to both population studies, 
and ecology units. 

• • • • : 
: • • • • : 
: • • : • • : • 



DIET 

GENE I 

HARDY 

Dietary Evaluation Simulation. By specifying a typical 
intake of foods, a student can examine a diet for carbo­
hydrate, protein, lipid, and caloric content. The program 
will then match the value of the foods against dietary 
requirements. The calculation of recommended daily 
allowance is dependent on: age, sex, stature, and activity. 
This program is designed for use with the human-studies 
portion of biology programs but may find wide usc in 
programs such as home economics and health. 

Genetics Simulation. This program simulates a cross in­
volving a single monohybrid genetic difference. The 
student specifies the genotypes of the parents and lIle 
number of offspring to be produced. The computer then 
lists all of the offspring's genotypes and phenotypes, and 
calculates the ratios. 

Hardy-Weinberg Law Simulation. HARDY leads the 
student through a population-genetics problem using the 
Hardy-Weinberg Law with data either from a simulated 
population, or data collected by the student as part of a 
classroom exercise. 

WCKEY Enzyme Experiment Simulation. Students may explore the 
basis for the Lock and Key Model of enzyme action. The 
particular enzyme used in this study is acetylcholinesterase, 
an enzyme that is essential to nerve function. 

MALAR Simulated Malaria Eradication Program. The attack phase 
of a public health program, aimed at the eradication of 
malaria, is conducted according to student strategy. Re­
sults of the program over a S-year period and evaluations 
of the student's program are printed. This program is 
particularly designed to be used with BSCS Yellow Ver­
sion, but may be applied to any ecology unit. 

PH pH Effect on Enzyme Function. A 'structural model of 
enzyme catalytic function allows the student to "design" 
his own enzyme and then test it for its pH optimum. 
The pH program is coordinated with the HUNTINGTON 
TWO's program LOCKEY and may be used either to­
gether with il or separalely in the study of biochemistry. 

POLUT Water Pollution Simulation. This simulation allows the 
user to explore many of the factors leading to water 
pollution. Inputs such as "Type of Body of Water" and 
"Water Temperature" allow students to model bodies of 
water close to the school. 

pop Population Modeling Simulation. Three elementary 
models for population growth are presented. To lend 
interest, POP encourages the students to apply the 
models to the gypsy moth, then match the model's 
behavior against reality. 

RATS Rat Control Simulation. Strategies involving rat control 
in an urban area can be explored. Factors involving sani­
tation, pesticides, rat immigration, and emigration are 
included. 

STERL Sterile Male Pest Eradication. STERL is designed to test 
the effectiveness of two very different methods of pest 
control; the use of pesticide, or the release of sterile 
males into the population. The two techniques may be 
used singly or in an integrated program to control an 
infestation of screw·worn flies. Ecology units concerned 
with the effect of pesticides in the environment can 
make use of STERL. 

TAG Wildlife Population Census Simulation. A simulated farm 
pond is investigated with the aim of establishing the 
population of large mouth bass. Students set up the in­
vestigation using the tagging-and-recovery technique. Ele­
mentary sampling concepts are taught through this 
ecological presentation. 

USPOP Human Population Model of the United States. Using 
1970 census data (stored within the program), the user 
explores the roles of fertility, birth distribution, offspring 
sex ratio age-dependent mortality, and population age 
structure in determining the pattern of population growth. 
Extensive materials supplied with the package explore 
each of the above factors from a biological and sociolog­
ical point of view. 

Physics 
OIARGE 

SCATR 

SUTS 

Social Studies 
ELECT 
1, 2, 3 

Millikan Oil Drop Experiment. The student carries out 7 
a modem version of the Millikan Oil Drop Experiment 
designed to demonstrate the existence of a discrete unit 
of electrical charge. • 

Rutherford Scattering Package. This package simulates 
alpha-particle scattering according to three theoretical 
models of the atom: the hard sphere, the Thomson, and 
the Rutherford or nuclear model. 

Young's Double Slit Experiment. This simulation allows 
the student to easily study several of the more difficult 
parameters involved in the wave interference of light. The 
computer allows grealer nexibility than would be found 
in the classical high school ex.periment. 

Election Simulation. This package focuses on campaign 
decision-making and electoral politics. ELECT 1&2 
simulate the strategy decisions in 14 American presi­
dential elections of the past. ELECf 3 is a role-playing 
game which can be used in the classroom to simulate a 
campaign and election. 

UMITS Umits to Growth Model. LIMITS is a simplified simula­
tion of world dynamics involving future changes in pop­
ulation, food supply, nonrenewable resources, industrial 
production, and pollution. Students may alter the pro­
gram assumptions about change in the future and let the 
computer project what may result in the next 125 years. 

MARKET Elementary Marketing Simulation. MARKET simulates 
two companies in a one-product competitive situation. 
Students make marketing decisions, quarter by quarter, 
and the computer reports on their company's profit, 
share of the market, lotal assets, and other decision­
making information. 

POLICY National Policy Formulation Simulation. The role of 
special-interest groups in making decisions regarding 
federal government decisions is examined. Students 
represent labor, ndtionalisl~, internationalists, buslness, 
military, and civil rights special-interest groups. The 
students attempt to organize to support or oppose 
governmental policies. 

POLSYS City Government Simulation. This is a role-playing sim­
ulation in which the students represent opposing groups. 
The groups try to convince City Hall that their view of 
an issue is the one that City Hall should adopt. 

SAP Statistical Analysis Package. SAP is used to facilitate a 
student-conducted survey research project. The program 
is able to carry out mean and standard deviation for any 
item, construct a table of frequencie!, compute Chi 
square, and many other statistical operations on survey 
data. 

USPOP Human Population Model of the United States. Using 
1970 census data (stored within the program), the user 
explores the roles of fertility, birth distribution, offspring 
sex ratio, age-dependenl mortality, and population age­
structure in determing the pattern of popUlation growth. 
Extensive materials supplied with the package explore 
each of the above factors from a biological and socio­
logical point of view. 

Each of these simulations was developed by a team consisting of a 
subject-matter specialist, a high school teacher (to keep us honest), a sim­
ulation specialist, a programmer, and a writer. Toward the end of the 
Project, we had gotten the cost of producing a simulation package down 
to about $7,000-$10,000. 

We had hoped to receive funding to continue our efforts until we 
had developed one hundred units because we felt that this was the mini­
mum number of units needed to get simulations to Oy in schools. Un­
fortunately, NSF never has enough money to support all the things they 
think are worthwhile, and they couldn't continue our funding. (Actually, 
we're very grateful to them. They supported us for six years with a total 
of almost $) M, which was very generous.) We have tried to find other 
sources of funds to continue but haven't had any luck yet. We're still 
looking and have some hope of getting some support within a few months. 
In any event, we'll be around doing what we can to promote the use of 
computers in schools. 
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1be game of DODGEM is desaibed in Martin Gardner's "Mathematical Games" Depart. 
ment in the June 1975 issue of Scienrific American. DODGEM was invented in 1972 by 
Colin Vout, who was then a student at the University of Cambridge. 

This version of DODGEM is written in Dartmouth BASIC. It may be played by two 
players against each other, or by one player against the computer. Here is a sample RUN. 

WANT INSTRUCTlONS FOR DODGEM? :-')0 
For instructjons, see Unes 
3120·3520 of the 

BOARD SI'lE (3-6)? 
Haul MANY PLAYEHS 

;rogram listing. 

LI In this game, 
(I Oh 2)? 1 pL3yer vs. 

computer. f eRo ,olE. GO ••• 

OK, TH J:; C 01"'P ur Eli 
t,mO MOVES FIRST 

wILL ;.tOVl THe DIGIT$. 1 
(J "'CO:--1PUTEB 2=YDlJ)? 2 • 

L.lTTErlS i<JOVf.? A, ~OHTI.{ 

2 
3 A • 

8 C 

THE DIGITS MOv}:;: 21:. 
LlTTEHS MOVE7 C---N 

• • 
• 2 
3 ABC 

TH~ DIGITS ~OV~: 
LE.1TE.ilS :vJOVE.7 AiIJ 

• I 
• A 2 C 
3 q 

THI:, OIGIlS "10VE.: 
Li:.TTE.RS :vIOVE. 7 Fl\V 

" 

3E 

I LLEGAL MOVE on BAD 1 NPUT. 

3 
• A fi C 

THl DIGITS "lOVE: 11:; 
LETTeRS MOVE? 8 ~OH 

I 
2 

3 A B 

~ 
THE DIGITS "lOVI:;: II:; 
LI:.TTEHS MOVE.? CNN 

• • I 
2 C 

3 A H 

.~ 
THE DIGITS ,'10\l~ : 

Lr;TTl:.RS ,"lOvE'? AN 

A 
• 2 C 

3 8 

? 

INPUT IG:VOHED. TYPi:. H FOR HELP. 
L£TTEr:S MOvE. 7 H 
THE. LETTE,ltS HAVE THESE. LE.GAL MO\.iE~S .. '~".,.".,.,..._= __ ,...,. 

AN AE A~ BE. eN THE. DIGITS MQUl: 3S 
L~TTl"S MOVl? AN U.TTEHS 1'l01lE7 CN 

• 
2 C 

• 3 B • 
• 

THE DIGITS MOVE: 
LETTERS "lOVE.? CiIJ 

2E 

C 
2 • 
B 

THE 3 D;G~ MOvE' 
LETTERS MOVl'? BN 

• • 
• 2 B 
8 • • 

• 3 • 3 

THE DIGITS MOVE: 
LE.TTERS MOVE.? BN 

8 THE DIGITS MOVE: 
LETTERS MOUE? BN 

• 

2E 

3£ 

3 • •• THE LETTERS wiN!!! 

PUNCH 
lee' NAMEI DODGUt ••• 

'" n. , " , .. 
'" ". 
'" , .. 

." I'IAC OGLESBY ON 18'18.115 

DESCKIPTION. TWO SI:.TS OF PI[CES RACI:. AT RIONt ANOLls 
SOUARI:. DOARD· 1C»1 o.~1:. ON ToIO PLAYI:.HS, 

INSTRUCTlo.'1S. YY ... I: "RU.~" ~OR COI'IPLLfI:. INSTRUCTlo.'1J;, 

ACMOSS A 

.. , 
'" '" , .. KUlARICS. THE GAHI:. or 0000[101 IS DESCKIB[O DY MAHtlN OARO.'1EN IN 

'SCIENTIFIC 1U1£aICAIII'. "'U.~E 19l5, 

'" '" '" , .. 
'" , .. 
'" 

CAtEllOftYI KIDCAToo. 

I.ANOUAG1.. BIilSIC 

INDEX LINE. 
IUNI:. Ok IT~O PLAtER IDODG~ IGIII"1. 

83., RANDOMIt.E 

". 
'" ... 
"" ... 
." , .. 
'" ,,, 
'" , .. 
'" , .. 

PRINt ""nNl 
LINPut AI 
GOSUU 29$0 

INSTRUCTIONS .·OM DOOOU'l"J 

If SEt;UIII.I.1 ' ..... f .. tNUI 
OO:;UO 313n 

"KINT "!\o<\KO SllE (3-61". 
IN"'Ul III 
LLT A.nH1AI 
I' 16·Alo(/I-3'.'1 TM~N 340 

GOTO 290 
LEt P(I'.'.1'(2.I'.A·I 

'PIIOCESS INI'UT 

'" 'INSTkUCTICiHS 

'HOII "A,'1Y PI1.CES AT STAkl 

318 ' MATRIK Pl., KEEPS THACK OF PIECES 
31!1e FCMI .... I TOA·\ 
39. LEt PII .... I·I,) ..... ' 
" •• NEXT ... ... 
42. FOM ... ·1 TO A·I 
"3e LET PI2 .... '.IO.A ..... 1 

"". N!:XT ... ... 
"68 LI.l 1·\ 
"1" LU I'lle I ).'·Nf_S" ,,"e LET "U2h~NE \1" 
4ge LET C$(ll."DIGITS" 
so. U.T CH21""U_ltUlS" 
51. LEt AHIl."1l>3I1!o" 
528 LLJ AU2 h"MCOI:." 

'" , .. ,,. , SET UP AMRD 
rOR ... ·ITOA 

IF .loA THL'I 6301 '" '" '" '" ... LEt OU .... I '·C"RU ... R .... ' 
rOR 1'1-2 TO A ... ... 

'" ... ... . .. 
no ... 
"" '" '" 

LET OH .... KI." ... 
NEXT K 
GOlD 6111 

LI:.1 I'U .... I jo" 0" 

FOh K.2 TO A 
L~.T OUJ.KI·CMRU"3'Kl 

NEXT ;( 
NEXT ... 

PRINT ".UN "'ANt PLAYEIIS 
INPUT 1I 
I,. o.a THlN 600 

(lOR PI'" 

12e If B.I TNEN 1'''' 
73. 0010 6\10 

'LOCAlE DIGitS 

'LOCAll:. LUTEAS 

'U.GAI,. "0\11:.$ FOk lHI:. 011;1 IS 
'LLQAL "OV1.~ rOK 11'11:. Ll:.tlEMS 

• 
• B 

• 

1.8 PRINl "001. TNI:. C()ltPUTI:.R llLL I'IOVI: IHE DIGitS," 
1$1'1 PHINT "111'10 HOVES FIMSt (I-COMPUlt.i< a·yOU''', 
161 INPUt I' 
11. IF (2-Flo(l·rl.0 THE.'~ fl01'1 
188 PklNT ~PLEASE 1YP[ I OK 2, N~. HI 
190 OOTO 158 
••• PHINY 
III. PMINT -HERE I/E GO .. ·-... .,. ... ... ... 
no ... ... . .. .. . ." .,. ... 
'" ... 
no ... ... 
1"'0" 
111111 
llt2e 
)e30 
10110 .... .... 
101e 
1881 
1090 
11110 
1111 
1120 
!l31!1 
1111') ,,,. .... 
1110 
111'18 
1191 
121'101 
ulla 
1220 
11t31'1 
12"'0 .... 
11!6e 

, PklNT THE DISPLAY 
J'RIIH 
,-on ... ·1 TO A 

rOR «·1 TO A 
PNINT .. ~ID'(J.Kl; 

NUT « 
PNINT 

NUT .I 
... IIINT 

• KAIN "out: LOOP 
FOI. "'''r 10 3·r STEP 3-2·' 

, eHECIC IF PLAt~ ... HAS 
rON ... 1_1 TO 11-1 

LET K .. INH?' ....... I)/I'" 
1,." C.I'( ....... I'·III.~ 

ON .I 0010 10'10.1100 

" CoA Tliu.J 11"10 
Ir C.A llil:.N 1010 

0010 1160 
OOTO 12$0 

GOlD 131'l0 

IF H.I lHEN 11'10 
IF H_" tNI:.~ 1130 

0010116e 
OOlO 12~6 

OOtO 130.1 

r 
• •• 

• (""') . 
•• 

A LI:.GAL ,,",0111:. LlFt 

'kO~ 01' ... I1M PII:.C.l 
'COLU>lN 0, "'111'1 I'll:.Cl 

• AT 1.001:. or aGAl'tl.lT 
• c.n (f0A""1 
'SUo If ... ncl:. CAN 1'I01lf. 
'TKY NI.ltl PII:.Ct. 
'LI:.(;AI. M(/\l1:. EX I Sl S 

'I:.OGf. or flOARDl 
• Off BOAIWl 
'SEt I I' !'HCI:. CIIN "Ollt. 
• THY ~Ul I'nct. 
'LI:.OAL MUIII:. I:.~I~TS 

IF OIIR·I.Cla"." THI:}j 12'10 'SU: U · Pll:.e& CAN 00 NOKtH 
If DHfl.C.I).H," tlil:.~ 12116 'Slo& II PII.CI:. CA~ OU I ..... ST 

,I' ... a2 nH:~ U28 
IF DICK.'.C'· .. ·" THu.J 1?le 'CA,~ IT GO SOU1H 

GOtO 12S6 'IHY ~Vl1 ... llCf. 
OOTO 13Ull 'LEQAL I'I(NI:. t'(IS15 

If 1.I$IN.C·I,a"." lHLN I:.!"" ·S .. Ir I'II:.CI: CAN 00 \I&ST 
GOTO 12~1'I 'THY ~UT I'IlCE 

O(OtO 13rl1l 
NLXT "'I 
PHINT "TIll'. "ICS-13·J"" 

'LI:.OAL I'I(/VI:. UIS1S 

HIlI/E LLFT NO LLGIIL "OVI:. 'OK THE "IC1CJlI~I" 



12111 
1288 
129'" 
1389 
1318 
1328 
13311 

I '.II" ,,,. 
" .. 131. 
138. 
1398 
1.1188 
1.1110 
•• 111 
1.31 
1 •• 1 

"'" 1.11611 
lUI 
1.11811 
1.11911 
1511a 
1510 
152e 
1538 
15.8 
1558 
1560 
15111 
15118 
1598 
16118 
1618 
1620 
1638 
IlI.a 
1658 ,,,. 
16111 
161111 
16911 
11811 
111e 
1126 ",. 
11.11 

"" " .. 1110 
17110 
11911 
lIeo 
11110 
1128 
183{1 
lII.a 
111 5" 
11611 
I III II 
1111111 
1890 
19CII 
1911 
19f'1 
19311 
19.e ,,,. ,,,. 
1918 
19811 ,-
211a8 
ae.e 
11.2101 
11.31 
2 •• 11 

"''' 11861 
a.le 
I18l1e .... 
11188 
2118 
212' 
113. 
au. 

"'" .". 1178 
11118 
a198 
2281'1 
a211 
22118 
2a38 
22 .. 0 
1125. 
111168 
2211 
21188 
2298 
a3e8 
a31e 
a328 
al38 
a3"1 
1358 

" .. 2111 
Il81 
a3'J8 
a.e. 
a_"1 
2UI 
•• ll 
••• 8 

"'. 11.611 
a.18 
11."0 
11.98 
1158" 

PRIOII ..... THl "ICII.lII" .. INIII" 
no. 

If ~_2 lHEN 1150 
IF ,)0011 THt .... 1150 

, OENt.RlIll CO",rUlLI! ' S "OIlE 
LET LI·2 
FOR UI"I TO 3 

OH UI GlJtO 1'158.ll80.11130 
IF HNO •• 5 tH[N 1'118 

LET LI·I 
OOTO 1 .. 511 

LET Lt"l 
o OTO I'lse 
LEl LI_'I'LI 

LET PI·IN1IRNO_AI 
FOIl La.1 TO A'I 

LET PI-I'I·I 
IF PI •• A-I THLN 1500 

LEl PI.PI-IA-I> 
LET H_INTIPI.J.PII'I01 'RO\l 
LET C"YtJ.PII-16.R ' COLUMN 
If C~A THEN 1720 

ON LI OOTO 1570.1620.1690 

• NOHTH 
IF OUR-I.CI ...... THEN 1590 

OOTO 1128 
OOTO 21'198 

• &ASt 
IF DIotIl.C·II· ..... ttiEN 1668 

IF C-A tHLN 1656 
GOtO 112.0 

LET PI~,"l_PI~.81-1 
OOtO 1!16I'l 

• SOUTH 
IF DUR·I,CI"" · " 'OlEN 1118 

OOtO 1128 
0010 223. 

NEXT L2 
NEltT LB 

PRINT CI(~I1~ I'IOVE'" 
LINPVT II. 
GOSUfI 2956 • ... "DeUS INPUl 

IF SEOUA ... . II .... R .. THEN 211611 
IF SElllIA".I.II"'H" tlU .. " 2'166 

LET A".SF-GU ... '.1.21 'LOOII ONLY AT 1ST 2 CHIIHACTULS 
LET PI"I'OSCSt;GUAtofJI.I,A·IIoSEGUII, .I. IIoII '·~HIIT PIECE 

... ~~, IF PI"O THEN 2410 
LET P:>.POSf'1"fJI,SEG"CA".2.1!1.t1 'JIIAl DIRECTION 
11 P:>.B lHlN :>430 

LEt H.INTfPIJ.PII/IOI 'HOW OF PIt.CE 
Lrt C.l'fJ.YII-UHH ' COLU:'I~ OF Plt:Cr. 
IF H.a tHt.N 24311 

If C~A THUI 211;\11 

ON J DOTn 19'11.1990 

IF C~A THI.N 11116 ·PIl.CE NOT liT lASl EDGl 
I' P2n2 THt.N 1910 'OI Ii t..ClI ON NUl t..A5T 

LET PfI.01.YCI.01-1 ' HllioJCE ' Ot· I'1t..Ct.S 
GOTO 2 16f'1 'UPDATE PI,,"C,," LOCAlIO,~ 

OOTO all'l8 'Ctlt..CII /'lOVE FUH1HEH 

IF A~I lHLN 20'18 'PIECt. NOT Al NORTH LllGl. 
IF P2.'1 THL~ 211'111 'IHIIECTIOII NCt NOHltl 

LET PIII.81.P(2 .01·1 'HlOVCE' Ot PIECES 
GOtO 2~1I0 ' UPDAtE LOCATIONS 

OH P2 OOTO 2871'1.111"11.2218.2288 

, SEE IF PIECE CAN "OVE NORTH 
I' Dt.lR·I.CI ...... THEN 1111911 

OOTO 2 .. 38 'ERROK MESSAGE 
LET D"{H-I.CI_StG"(A"I~I,PI.PII 
LET P(J,PII_PIJ.PII_III 
OOTO al311 

, £AST 
I,. Ot.lll.C.II ...... TtiEN 2168 

OOTO 2"311 • EHROII I'IESSAG1. 
L1.T OUR.C_II·St..(]IotAU.JI,I't,Pll 
LLT PIJ.PII·PI.J.pII.1 
OOTO 2338 

• SOU1H 
IF Ot.fR.I.CI ... . .. TilL" 2230 

OOTO 11"30 ' ERHOR I'IESSAOE 
Lt;T O'IH.I.CI_SEO"fA"IJI.I'I,PII 
LF.T pI.l.pt Iwpf.J.PI 1·10 
OOTO a330 

, IIEST 
IF DUR.C-II ...... THLN 23eo 

OOtO 2.l11 'ERRON MESSAGE 
LEt DUR.C-ll·SEGUIlUJI . PI.P\1 
LET Pf,J.PII·PIJ.YII-1 

LEt OlCfI .CI~"," 

n' B~2 111£11 23111 
'FINISH UPDATING OISPLA~ 

I F .J~2 THlJI 2la8 

2511 
25118 
IISl8 
2~ .. a 
"'. " .. 251111 
IIs"e 

"'" 11689 
a611 
2628 
1163e 
a6.111 
11658 .... 
2610 
26se 
a698 
1180 
1111 
2U8 
11131 
IIl.e 
a'1'50 
a16. 
11178 
21116 
2T90 
28118 
2IIle 
11121 
211138 
a".a 
aUI .... 
all. 
all81 
11119' 
nell 
a918 
11921 

IF C_A THEN 25911 
I F C~A tHEN 2S118 

OOTO 2690 
GOTO 26:lCl 

PRINT" "IP"I"~'" 
GOlD 2691 

IF R_I THEN '-661! 
IF R.8 THE.'I 2658 

G010 26')" 
OOTO 211130 

GOTO 211'1l! 

, N!liUII 

'COLVIm 

'PIE..CL liT &Ast EDGE 
'OfF aOllJlo 
'CHECO( FIJIIT!lER 
'TRt NEliit I'11.CE 

'NOR1H EDOL 
• OFf BMRD 

IF OUR·I.CI ..... . .. THLV a1311 
PRINT" "IPU"N"I 

, EAST 
'I'" OUR.C.II.~ ..... tHE~ 2711 

PHI NT " "IPU"E..'" 

• SOUTH AND WEST 
IF J.2 lllt.N 2811'1 

IF OSfM.I.Clc~ .. . .. TIILN 2K00 
PRINT" "IP$I"S'" 

OOTO 28311 
I,. DUR.C-I )~~"." THEN 21116 

PRINT "IP";"W": 
NOIT Jl 
PAINT 
GOTO 1158 'THY I'GAIN 

PRINT "tHE "ICt.C~II" GIVE UPI'" 
PRINT ..... tHf.. "ICUl'JI:" IIINIII" 
n .. 

NVCT .J 
GOTO "'" 'PRINT DISPLA~ 

9 

"'" aUIII .." 11168 

• PHOCESS INpUTl CHA:lJGE LOIIERCI'SE TO UPPERCASE. IGNORE COIVIIIS. SPACLS 
If LENIA')'I" TML" l8~1'1 

LEt CI_O 'IIESET COIJNTEA 
a918 
a911e 
a9ge 
l ... 

,." 
l821 
le31 
ll •• 
leS8 
l860 
3818 
lillIe 
l89, 
l181 
31111 
3111 
3131 
ll"O 
31 ~. 
ll68 
:l118 
lifO 
:l198 
3288 

CIIAIIGE A' TO A 
fall .12_1 to A(III 

IF AIJ2)c96 TIIL~ lIlA 'CHECK fOR UPPEIICASE 
LET ~1J2I_AI.121_32 'CHAHUE TO UPP1.HCASE 

If (51·AfJ2I1_IAI.J21_4111"" TH1.." 3V,," 'CilECII FOH A DIGIT 
If (ge-AIJ2I)oe"'J'.t) ·6~lu" TIlt.N l8"" 'CHlCH FOk A LUTU! 

GOTO 386. ·l,.LSl 10NOHE THIS CHAHAC1LR 
LET CI_CI'I 
LET MCII_~fJ21 

NUT .12 
• SIOkt; THIS CKAHACTEH 

LET A(9)·CI 
CHANOE A TO A" 

RETURN ~ 
~ • INSTRUCT I OHS 

PRINT 
PRINT 
PRINT 
PHI Nl 
PRINT 
PIlINT 
PRINt 
PRINT 

l21. PHINT 
:l1l20 PRINT 
l210 PRINT 
l2 •• PhlNl 
lll58 PHINT 
3268 PRINT 
l21e PRINT 

"IILRE' 5 , SAJoIPLE PLATINCI BOIIHO," 

'" ." .. , ... .. , ... .. , , , , •• 
.. tllO SETS or PIECES (OIOltS ANt' !.E7:rtlSI HIlCE AT RIGHT A~LES" 
"IlCkOSS Il SQUAIIE !JOARO. W,CRNT .. t.CATLO.1S AUl SHOJN AS PEHIODS." 
"YOU GET TO CHOOSE lHE 3011110 SIU.. (THl O~E IIUOVE IS SitE 501" 

W· , .. 
l281 PRINT "W-_·£" 
l1l911 PRINT 
3101 PRINT 
3311 PRINT 
l321 Pili NT 
l331 PHI NT 
33"8 PAINt 
ll58 PRINt 
3361 PRINT 
3318 PAINt 
31118 PRINT 
3398 PHI NT 
3 .. 80 PRINT 
3.11 I'HINT 
3428 PRINT 
llll8 PRINt 
3'1,,0 PRINT 
3,,50 I'HINT 
3 .. 68 PRINT 

, .. 
s·· 

"lliE OOJECT I S TO 1I0Vl. ALL OF ~OUR PI ECES ACIIOSS neE SOARD" 
"AND OfF THE OPP051 tL EDGE. DICITS LEIlV£ TNt.. 1I0AII0 om.t AT~ 
"THE f.ASTDIN EDGE; LETTlH!; ONL~ Ilt THE NOktHt.H~ . THE IIINNEH" 
~IS tHE PLA~ER WHOSE PIECES HI'VE ALL LEFT 1Hl. 60ARO· " 

"THE pLA~ERS GO IN TUHN. MOVING ONE Of THl.lH PllCl.S 
"AO.JACENT LOCATION IIHICH IS UTHEk OH TH,," 8MUil OM 
"VACAN1. TKErlE 1'1111:; NO DIMiONAL /lOVES, NO .JVI'II'S ANIJ 
·'Olfll1S CANNOT MOVE IIL5T. Non LUtULS /lOVt. SOU1H." 

TO A ..... 
CUltllt..NTL~" 

NO CAI'lURES'./ 

"TO !'IOVl A PIECE, npi: ITS NAI1E 
"DESI}lEO DIt<EC110"", U11111PLES," 

21. "£ANS PIFCE :2 JA."lS TO 
811 I1EA,1S PIECE U WAN1S TO 

AND lHE FlItSt LllTEH or THE" 

GQ EAST" 
GO J~.ST'" 

3 .. 18 PRINT "NOT£' ~OV FOIIFUl THE GIlM£ If ~OIJR !'lOVE LEAVt;S YOUH OI'PONt.NT" 
3 .. 110 PRINT "III THOVT IlN~ LEGAL 1'1011£0" 
3.90 PMINT 
3S08 PRINT "LASTL~. YOU 11A~ T~I'E H TO RESION 011 H fOil HIl..P." 
3518 PHI NT 
35211 REtURN 
3S311 END 
HI'.AOY 

PRI"'t "111(; DIGITS /'IOVEI ";SEGUAU.JI.I'IP!;SEGS(MS(J),L.l,L.l) 
'SIllIC 1'151 JI. PI. PI I; SI:.G "1 .. 51 JI, L I.L II 

I,. PI.J.II"I THf./j 2"211 'erlECII FOH 011111 
PfllNT 
PAI~T .. ... THE "ICU,JII" WINIII" 
STOP 

GOtG age8 
PAINT "ILL~AL "OVE OR 
PHINT "INI'UT IG~OREO· 
GOTO 1750 

'GET NEXl PLA~[JI ' S 
8AO INl'UT." 
tyPE.. H FON HELP." 

PAINT "Tilt "'I;UJI," IIAV(; TlirSE LEGAL "OVES'" 
, HELPI -- PA INT LEGAL MOV~S 
I'"On J3·1 TO A'I 

LET P".St;GiCA5(JIoJ3.JlI 'NAI'IE Of PIEI;E 
LET R"I~TIPIJ • .J31'11I1 , RO~ 

"OVE We are pleased to inform you that the Dartmouth Time-Sharing System 
(DTSS), which has served tens of thousands of college students in the 
Northeastern United States for more than ten years, is now available to 
Educational Institutions across the nation simply by dialing a local phone 
number of the TELENET Computer Communications Network. 

For information. call or write to Mr Eugene Fucci. Kiewit Computation 
Center, Dartmouth College. Hanover NH 03755; (603) 646-2643. 
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9 I'oland Str~et 
London WIV )I.IC: £lIGLA"D 

Health/"AG OU1.LE1'IN 
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17 ~hu''r'''y ~trDet 
~'w York, Naw York 10007 

RT. A JOUI(llAL 01' RADICAL THERAPY ".0. DOli e9 
~. So~erville, M~a •• 02144 

CIHTIQUt (IF AlITHROIOI,OGY 
21 OI.Ino}11 .. Moad 
London to'.5 r;M,a'-"jU 

T;;:CUNOCKAT 
4» Z. ~rket Str.et 
Lon& beaeh, Galitornla 90805 

UCII<fOCRATIC T;tENU!:VE'NTS 
.... addree •• e tECHNOCKAT 

l-EOfoLE'S CO~II'UTER cot.u·Atn 
fo,O. no" )10 
Menlo Park. Cal1(or'll.a 94025 

MAC H[wSLtnER(Math Action Crollp) 
c/o kIn YO;l:arty 
Dept ot Mathe~tle. 
Bron. Co.munlty ColieSI 
Bro~, I'll. lork 1046~ 

SSRS NEliSLETTER 
~ addralll "I SSIIS R£VIE"" 

CONCtl\Hi:D E.1::,a 
Co .. Utfle ot Concenl.d £,E.I 
1',0. BOll 19 
lIiA .. epeqllll tark. N.w York 11762 

ALTEIUIATIVES, I'anpeoUv .. on 
Soehty " EnvirorllOe ... t 
Trent U ... i.eraity 
Plhrboro"ah, Ontario CANAl». 

"'IN 
2270 :1.V . rr"ln« 
Portland. Or-egon !nUO 

ENVIRONIWIT 
569 TrlnUy A"enllo 
St Lol.lh, ItO 6)1)0 

HIPAC1' 0' SCI!NCE ON SOCIETY 
Unipl.lb 
P.O. BOll 4» 
Murray lUll Stotion 
No. lork, HlW lork 10016 
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Altorn"tlv .. ':nol"rY l1"o:ol.lr""11 Or .... 
4)5 Stnpll'tOIl ;'1",'" 
1I11l1nr~. ~Io,\\(\n!l }\l101 

CALJtCII.i1A 1-1<';I~Ef".iC 
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We are not a club. We are not a partnership. We 
are not a corporation. What are we? The 
Mountain Digital Group is composed of three 
guys who think the kids in $an Lorenzo Valley 
deserve an opportunity to find out what is going 
on in the world of computers. The "Valley" is 
not the most cosmopolitan area around. There 
are no large, or even medium, industrial employers 
in the immediate neighborhood. Most of our high 
school graduates leave the area to find employment. 
Yet, they must mmpete for education and jobs 
against those who have a much broader educational 
and cultural background. 

All members of our group are presently teaching, 
in either regular day or adult evening classes, at 
San Lorenzo Valley Unified Schools. Two are 
employed as full time teachers. The third is employed 
by Lockheed asa calibration technician. 

We believe that computers and related equipment 
should be made available to the young people of the 
Valley. We believe that basic instruction should be 
provided for its use. We believe it should happen 
now. Since we have not had much luck In convincing 
those who decide the educational priorities in our 
educational system of this fact. we have decided to 
move ahead on our own. The "System" has allowed 
us to initiate one murse in the high school, but 
funds have been limited to say the least. 

In order to overcome the resistance to innovative 
ideas such as this, we have decided to "foot the bill" 
on this one ourselves. We feel that we can provide 
a minimum system to demonstrate the possibilities 
01 computers at various school levels. We want 10 
show whal this minimum system can do in the 
classroom. Since we leel that students in our area 
are being deprived of educational opportunities 
that others have, it should be worthwhile to invest 
our own dollars in their future. 

What can innocent beginners. with littler computer 
knowledge, do tn such an advanced technological 
field? Who knows? The only way to find out IS to 
plunge right in, read everything within reach, and 
document every mistake made along the line. 
Since we are so inexperienced, we have decided to 
keep a log of all the problems. solutions and uses 
that we encounter. TYPical examples of problems 
are shown below: 

12·31·75 

1·27·76 

111 

12) 

Problem: Could I\Ot access memory 

Solution: Found pin 13 shorted to pin 
14 (+5v) on ICA of memory board. 

Problem: Could not write inlO bit 03 

Solution: Switched MCI and MC2 on 
memory board. Problem switched from 
03 to 06. Problem is pin 12 of 81 Of. 
IC replaced. 

(3) Problem: Could notacces5A15and 
A14. 

14) 

Soultion: Found cold solder joint on 
mother board pin 32 (A 15). Found bad 
8T97 in ICD of CPU board (A 14). 

Problem: Examine would I\Ot access 
memory although Examine next and 
deposit both worked. 

Solution: Found cold solder joint on 
pin 50f ICU on Display/control board. 

We are now 10 the process of using each instruction 
in the Instruction set in order to document the 
exact action of the instruction on the data involved. 
AlIlhis may seem like a lot of needless work. but 
we we me it as an opportunity to learn. 

The author's experience with computers consists of 
brief enoounters with a HP 9830. A Wang 2200. 
and several desk· top programmable calculators 
(see artical PCC Jan. 76). The first two were 
beyond the school's budget. and the last has proved 
to be too limited for what we have in mind. 

We finally decided on the Altair 8800. It looked 
and sounded good - but the major factor was that 
we could buy the kit on the monthly payment 
plan. the good old American way. Our budget, 
being nothing. did not enable us to buy an assembled 
unit. but a monthly plan would let us go as far as 
we muld manage in nice, easy steps. 

Needless to say, it hasn't all been a bed of roses, By 
now, our pocketbooks are empty and our Master 
Charges are full. Yet, we all feel it has been worth it 
Each shipment from MITS was received with 
enthusiasm after much antiCipation in between. 

It's hard to describe the mixed feelings encountered 
when putting the thing together, piece by piece, over 
a period of several months. You wonder. in 
between installments - will the blasted thing work 
after you get it all together) Did we get this board 
wired correctly? Suppose it doesn't work! How 
do we find out which piece is causing the problem? 
Where do we start looking for the problem{s)! 

At last. the final day is here. The Big Chip has 
arrived. The Group. me three mmputer nuts by now. 
put the final piece in. They plug it in. Dig out the 
check list and turn it on. 

MANI' The lights light up - it works! Hold up 
STOP and flip up RESET. SON OF A GUNI! 
The data lights look like a Christmas tree - all 
on - won't go olf. Address lights - some on -
some won't go off - some won't come on. 

"It doesn't work'" say Nut No. 1. 
"All that money down the drain." pipes Nut 2. 
"We should have bought it assembled," gripes 
Nut NO.3. 

"But, we didn't have the money ... " moans 
Nut NO.1. 

"We can't Quit now." counters No.2. 

"OK. dig out the test equipment, (one VOM)" 
chimes In NO.3. 

" k ~ '1"11 
15 ,. 

","\.-r I PIN.2 

~., '00 • 
Severl'll cold <;older joints, solder bridges and 
replaced ICs later (actually several days). we have it 
up and running. It adds, subtracts. multiplies, 
divides and plays music. What a thrilll But for such 
a rugged looking piece of equipment. its innards 
seem fragile. 

Computer Nut NO.1 hauled it off to school the 
next morning. There was not much formal teaching 
done in his math classes that day. Programming 
by toggle switch was demonstrated. and Dompier 
music was played. Students went wild. One of our 
bad members decided the computer should have a 
march. He is now in the process of composing 
one. Two others tried ttll:!ir hand at writing a tune 
but found the timing rather tricky. Students in 
Computer Math class had a try at entering and 
running a program, All were Impressed by the 
need of higher level languages to really get things 
accomplished. Overall. student reaction was highly 
satisfying. 

Demonstrations to teachers brought less favorable 
results. Overheard remarks - ..... pretty expensive 
radio, or phonograph, or whatever ...... and "my 
hand calculator would have had the answer before 
that ... " Boy. what an educational job is ahead of 
us. 

Well, back to the lab. We have to learn how to use 
this thing before we can sell it to others. If nothing 
else, we are developing a healthy respect for anyone 
whO'has to work in machine language. That long. 
complicated looking instruction set looks formidable. 
No matter how many times I read through the list. 
I can't lell from the manual what some of the 
instructions are supposed to do - let alone how they 

,~ 
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Trying to keep a sense of humor, Tom Halverson (left) and Don Inman (right) 
try to chase down some stray bits in DAISY, the Mountain Digital Group's 
pride and joy. Tom's night class is about to appear and DAISY is the 
feature attraction. 

Enough griping - on with the job. Nut NO. 1 has 
been assigned the project of trying each instruction 
and do~umenting what it actually does with the data 
at its command. Why, oh why, hasn't someone 
written a simple explanation of what each instruction 
does along with many, many, many examples of how 
it might be used? Are all of us supposed to be able 
to read through Ihis technolological blubbering] If 
computers are to be sold to amateurs, someone had 
better get with it quick and write some SIMPLE. 
UNDERSTANDABLE explanations for beginners. 

Just as Number One gets started with the project 
Data No.3 LED winks at me. "Get out of there, I 
didn't flip your switch." - He goes out. Then I 
ffipped No.4, deposit, and he won't go on. 

"Holy Cow. what's wrong now?" 

Number 3winks again-then he stays on. Switch to 
RESET - Number three stays on and all others quiet. 
SHUT DOWN THE POWER! Take off the top and 
loo~n up the front panel. Slide the computer back 
a little in the chasis and let's have a look. Turn on 
the power again. All data lights off - it works again. 
BLACK MAGIC. Slide her back in again, put on 
the top and tighten her up again. POWER UP! 
Hold STOP. Flip up RESET. Number Three winks 
again, stays on, and Number Four won't go on. Flip 
EXAMINE, and what does she do? She examines 
next. Flip EXAMINE again, and the counter goes 
up another notch. "Whoa there, Bessie, What's 
going on here?" 

A phone call to Computer Nut No.2, "Our Altair 
is sick." Number 2 has been assigned all technical 
problems beyond the realm of Number 1 (which 
includes one big ball pack). The Group is thus 
developing some natural divisions of responsibility. 
A half-hour later Nut Number Two (now Head 
Engineer) arrives. We coax our sick Altair, but to 
no <'!Vail. I guess we played "over the hill" one 
too many times, and she took us at our word. 
Head Engineer hauls the sick patient off to his home 
laboratory for an extended examination. Head 
Engineer has now fashioned a home-made logic 
probe to aid our VOM. He has now become quite 
proficient at probing AI Tear's innards. Two sick 
days from work later. he rejX)rts AI is wetl again. 
One more cold solder joint melts into oblivion. 
This probably is not the last of our problems with 
what we are now beginning to think is our patient, 
but it brings us up to date on Mountain Digital 
Group's progress. We have a keyboard on order. 
We are also awaiting the arrival of a video display 
from Processor Technology. We are planning on 8K 
memory and BASIC language as soon as we can afford 
it. The group, itself, is beginning to jell. We now 
have a HEAD Engineer, and a HEAD Programmer. 
Our third man is undergoing intensive training in 
order to take over the Head Programmers 
responsibilities. HEAD Programmer will then be­
come HEAD Public Relations Man in order to push 
our progress forward. We have put approximately 
$900 into our folly and will need at least that much 
more to really get off the ground. 

Now, how do we put it to work? Head Programmer 
will use it to teach a high school computer math 
class, as well as an adult night class. Head Engineer 
will use it to teach an adult class titled "Electronic 
Digital CaIOJlators and Computers." We are also 
planning demonstrations for teachers and students of 
other schools in the area. Scotts Valley Intermediate 
School has asked for a demonstration at their 
Spring Fair. 

The future of our group? If we are to implement our 
plans fully, we must aC',quire more equipment. We 
have stripped ourselves of cash and individually 
gone into debt in order to get this far. Surely. 
some suppliers, or sympathetic individuals, will 
read this and come forth in behalf of a worthy 
cause (and free publicity). 

13 
Will the Nuts hold together as a group? We don't 
really have any salable skills to further our own 
aluse. Also. we don't have any money to pay anyone 
who does have the skills. Where will the support 
come from? The only thing our group possesses 
is a lot of guts and enthusiasm. We aren't ready 
to answer any of these questions, but we aren't 
ready to give up our goals. We're looking for 
encouragement. Any ideas? In the meantime 
I'm going to scour around to see what other 
schools are doing. 

Tom Halverson, another member of our group, 
has the following to offer· 

"In five thousand bytes or less, here is what Digital 
MountainmeallS to me. At this poillt ill our 
existence, Ihe direction we are going looks somewhat 
like all [our points of the compass. Will Ollr system 
(Altair 8800) be used just as an educational tool, 
business venture, hobby, or all three? My immediate 
lise is the educational tool, both for me and a class 
I teach at the &m Lorenzo Valley adult education 
program. The cwss, called digital calcuwtors 
and computers begins with an introduction to Ihe 
biliary number system, includes basic logic circuits 
and ends with all overview of the systems 
application including microprocessors. 

The first class, which was Ins! Wednesday night. 
consisted of the mind bogglillg lotal o[ two students: 
one a TV repairman who wallted to expand his 
electronics repertoire and a retired gentleman wanting 
10 know somethillg about this thing called a computer. 
which is slowly taking over our /ives. We had a good 
learning session, bUI tile class is doomed unless 
we call maintain at leasl tell studellts. 

For the last two years I've beell workillB with a 
group of parenls trying to creole, wilhill the public 
school system, a belfer leartling environmellt [or our 
children. (I have three, ages 7 mo., 5 and 8 years). 
Ollr program is;II its first year and "as 120 students 
in the first ,11," sixth grades. A multi-graded 
classroom where Olle, o[ a total of [our, teacher has 
from Ihree to four grade levels. (First - Ihird 
and lhird - sixth.) 17,e basic philosophy of the 
program is to allow each person to learn 01 their 
own rate alld ilia supporting, non-compelitille 
atmosphere. 

How COli a computer fit into aft educafional 
enviroftment is a question which parents and teachers 
must be considering If a self paced learning 
environment allows more individualism, Ihen it 
also creates a record keeping nightmare for the teacher. 
To halle third thru sixth graders ill the same cwssroom 
all/earning at their own role , the need [or a computer 
based system which could maillia/n record of each 
students' progress and assist in real time teaming 
such as rnalhematics, reading, 1I0cabuiary ... etc. 

I don't believe the compuler will ever replace the 
perSOn to person contact which is so basic to a 
loving and suppor/ive teartling atmosphere. One 
o[ the downfalls of our public school system is 
that we have made the teacher respomible for the 
students learning. This creates an lin bearable 
pressure on the teacher and makes dependents of 
the students. The students must be responsible 
for their own learning alld the teacher responsible 
for creating a suppor/ive and effiCient learning 
environment. 

The computer wil/not be able to completely change 
Ihls situation as it takes a change o[ heart and 
philosophy o[ those parents alld teachers involved. 
Bill with parent illvo/~'emellt undgiven their 
permission to use a computer, (permission of the 
parent is essential) a change fo r Ihe better will 
come about. 
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.1'1 ~C OGLESBY ON 19 NOV". 

OUC1I.IPTlO)t, A Gil"' ,.Oft TVa punlts all A lOAFlO 0' 15 (011 au 
POIlItS. nn: ce,JtcT IS TO CHODSI POINTS TO 'ORlt II '111.10\111:. 

INSTIIVCTIOll'1 TYPE "IIU",," 'OR Ccv..PLUI IMsnucnDN'. 

01" S'(5~I.SI .... la) 
LIT AUI1·Aj{" 
LIT AU ill_HO'" 

'sn UP OOAIID 
,011. It.,_., TO .. 

ro!l. ,,, ... \ TO .. 
LIT a'CRB.CI'_-," 

HOlT CI 
WDT FlO 

'NOR~ ICIARO ~s .5 DOTS 

PIIINT "IoIA"1 INstRUCTIONS 'OR SQIJllItl"'1 
1,.1 Nl'ur A' 
u:r ""_S[OiCA •• I.II 
C'44."~[ JU TO ... 
I' CU· ... CI'HIIII·ACIII •• twVl 37. 

GOTO 510 
LIT AI I '.89 
PRINT 
PKINT nu: o.A1I£ or SQIJIIIII IS '011 I P\..AYUlS. 

"!"O()'(S LIKE nils AT TNt START,-PItINT 
GCsua 
PRINT 
PRIHY 
rlll:n 

11"1'1 
Till" PLAytU ClO UI TURN AND CKODSI: ANY UHOCCUPIlG POIN"" 

H($HO~)I A' "OOTI. u,c!t PLAY[!! HilS II !'IAM!:RS ()C'S all. a's'" 
".IHCII 1011.1: UUD TO IDL"TltT CIIDSI:.II PDI~TS.~ 

.. ~:: PlIllIT 

.. ~a PKINT .7. PIIIHT 
'110 Pill NT 
.. ~., P/iINT 
~r.a PIIIHT 
~III PRINT 

Tii[ 1110:':[11. IS TIC[ ""51 PU\Yf.I!.IICD MAS CMDUN .. PDINTS" 
"oKICK CD"LD 'ON'! TIC[ COilll£RS 0' A SQIl.,III[." 

TO CMDOSI: A POINT. TYPE 2 DlvlTS fI TO .. , SEPIIIIIAT£D 8Y A~ 
"cc.."",. THE 'IRST DIOIT TELLS TIC[ DIST""«;[ 01/[11. no TMI RIOKT'" 
"'''')f! POINT •••• TlCI: SlCOoIID DIGIT ti.LLS nn: DISTAffCl: UP·" 
"IIL'1L~I£iI. Ol/lA. UP·M 

~2;!1 PRINT "1·HDRl'VIL GAl'll eu DOTS' 
~l' I,.PUT I 

aoUPlJIT" OAHE (HO ClHT[1I. DOT''', 

5." ., C2-0IUI-I'0~ THE. .. 581 
5~') PIIII:l:T .... LUlSl tyPE I 011 •• " 
SU GOTO ~Ih) 

'" 510 I' '_I TIIEH 62. 
>0. 
m ... 
6~0 

'" .., 
". 

LET DU2 •• '·" 
LIT ~ol4 
DDTD 6"~ 

,CIt J'~ TO U 
II.UlD Sf .I. I) 

'CUTU! DOT I[CD~15 A SPACI 
• DPUT' S G"'/'ll HIlS l. SOUAII.U 

·NORM!. O .... "E H"" 54 SOUAII.ES 

-********************­* COMPUMENTS TO MAC * * Dear PCC, Please extend my compliments to Mac * * Oglesby. His two programs, MOTIE and RESCUE, are * * superb examples or program clarity. My personal opinion * * is that matters or style and the aesthetics of program * * construction are too of len ignored by programmers; it's * * rerreshing to encounler someone who understands that * 
programs are read by entities other than I computer. * More contributions by Mac will be greatly appreciated. * * Sincerely. * 

* * * TOMALLEN * 
Box 81 * Stevtnsville MI 49127 * 

t********************~ 
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660 NtIIT .I 
611 ·SIJ.I' Tl1.LS KOV K"," SQUARES USE [lICK POINT AS A COII..'U, 
681 011'" ... 1.1, ,. ... 1. II. 11.1 •• 1 ••• Il. la, 11.1.1. II. II. II.' • .,.1 .1.' •• 

'M "I ,CIt. ...... TO •• 
"I PCIt. II_I TO SCJ.I) n. IIU1D 51 ... 11' 
ll1 NDT II 
?"I Nal .I 
151 ·St., Ul.LS ","ICII SOIoMoRIU "'0:01 LIST 5S0 IUIVE A COItHU 101 EIICII POINT • 
160 MTII 1.!I.lS •• 3 
111 DATil 1.2.15.21.111.)1.36 
lei MTII 2.l.lIl.a ... 2' ... 3 ...... ., 
"11 DATA l •• ,16.2~,3,.3 ... lS I.. DATA ... ll.36 ••• 
III DATA 1.~.I~.2".ll.la.ll 
lae DATA l.a.S .... 22.2'.l8.l9 ... , ... 15 
a33 DATA 2.l. 15.16. 11.23.26.l2.33.3' •• ' 
I .. ' DATil l ••• 6.1 ... 21.al.l1 •• 6.", •• 9 
ISO DATA •• 6016.2\.28.ll.l8 
861 DATil 5.7.211.26.29,.),"5 •• 1 
81' DAtA S.101S0I1.18.21.27.ll.3 •• l9,"1 
I" OATA l' •• I'''I •• 2,''l." ••• 5,''6'.''''5 •• 9.~ 
1'1 DATA 6.11.16.11.19,211.2 •• ll.l ...... .-2 
.11 DAt ... 6.II.al.IIS.29, ...... 6 ••• 
". tIAtA 109.11.22.21!1.l2.l~ 
911a DATA 1.'.III .... 1I3.a.,36 •• I ... 5.511 
93' OATA 111.11.11. III. 1'.1I0.25.32.3l,"I .... 
'''11 DATA •• II.lll .... 21.a6.l~ •• 2 •• 9.~1 
'SI DATA e.12.1'.al.l •• ll.36 .. , 
'" ... ... 
111111 
11111 
11111. 
11311 
11.1 
I'~I .... 
Il1a 
111811 
111'1 
lUI 
1111 
1123 
11311 
11 .. 1 
1151 
1161 
1"1 
lite 
1191 
1.111 
111115 
1211 
1221 
1211 
lUI 
1151 
lie. 
In. 
12"11 
11911 
IllIII 
13111 
1311 
IJ3I 
13.0 
IHe 
Il~~ 
131(1 
Il~3 

IlIl 

'''''1 1.1f' 
U21 .. ~ 
1".0 .. ~ 
1"5. 
1"11 
I.it 
"M 
UIII 
1511 
1~211 

'''' I ~.t' 
I ~52 
neD 
Ino 
15~0 
15~1I 
Iua 
IUD 
1620 
1'111 

""'TA ".IJ.)1 •• ~ 
OATA 9.IO.II.1I6.l0.l •• 38 
DAtA 11 .11.22.21.29 •• 5 ... ,.52 
DATil 11.la.19.113.a15.3 •• l1 

DATA 111.13.31,"6 

'011 .1'1 TO N 
IIEAD SIC .II 

HI:II:T .I 
'SU, S10111:S THE LOCIITI ONS 0' THE COillltAS 0' IIU. POSSlaLE SCUllII.U. 
'UCM 1l1l0U? 0' • PAIRS or 0131TS LIS1S .. COR:.tlllS eTXTXTU'XI • 

OATil NIl30111 111"."0111111211" ... lUJI312 ..... e3UI .. '3 ..... 11112I2rR 

DATil "I 31.a.23". "lUlllllllO". "232:.o3.3l". "303 1 .. I.e" ,"313a..;!.I~ 
DAtA "3I1ll"3.2". "ll3"'1."'3". "0~:'1", •• 0"." 11133l3'" 
MtA "2111121111". "e31.231 a" ."1223322 I". "2132.llI". "Ul ... 3la R 

DAtil "01 13322 ... ... l2lUlIII ... "1 123.233"."122"'1lI R 

DATA .. e22l31111·· ... 11321\~21 1","1233.12~".~lll."lIa," 
DATA .. 111 •• ll;) .. , .. 122 ... 22l ..... ~3lllllllll .. 
DATil "0 Illa32I", "11I12l1130". "121.3.l2", "2I2l.l.I" 
DAt., "1I1I133l311". "II ".3"l'''. "t(' 13"3.11". "II ' ........ 1-
DATA RII122221 ..... lall232a" ... 2122lal l"."aIla33l311" 
DIITA "IIOeal!III1I1 ... "lIall.lI .. aa ..... a~2a.II .. ,l ... "2I1a ..... II" 
DATA "1111132211". "1122ll ao". "132I1l322", "2233"131" 

" ... 111019 THIN Ill1 
1'102 THIH tall 

P"lIlT 
OOTO las. 

OOSUB 1111 

'TUM COUIfTU 

'011 .101 TO. 'MAIN MOVE .LOOP 
IF T~I THI:H UII 

PRIHI "TilE "IIIIIJII'''S CM005!: VKICK POINT"J 
oOTO 13211 

PRINT AleJII"'S CHOICE"I 
.LINPUT A. 
IF LL""'SlO' 'TIltH 16.' 'CHECII 'Oil. .LUA.L IJlI'VT 

CHllIIClI AI TO A 
I' IS2-AII))_IIIIII_ • .,_1 THI:H 1 .. 1 

IF Ae2lu". TH£H 1,.1 
1'152-10131,."'131 ... 11_11 THEM I'''' 

LU HI-IIIlI- .. 1 'III IS "Y" COORO" .... TI 
L[T CI .... e , 1-"1 'CI IS MX" COOIIDIHAU: 
I' OI(III.Cllo~"," TlCL." 1628 'CHECK 'all. .. £GAl,. CHOICE 

LIT DSlRI.CII-ASIJI • UPDATE 80ARO 

'CKUK '011 A SOUII!lllI 
I' T •• TlCL .. llee 

LIT S005_RI_" 
'Oil. .II_I TO sese • ., I' a-, THtN 1!oIII 

I' Sf sc,,,,,ule TlCDI 15 •• 
COTO I,,, 

'011 KI_I TO I SU' • 
LET DI-,jilLC S[GII sse SC SII • ..rIll .KI.KI» 
LEt 1)2 .... ALI S[GU SI< SI SII • .II" ,111·,.111.1') 
IF DUDI.Dal-/It,I<JI TIC£N 15S1 

OOTO ,~" 
1'ItXT 111 
PRINT ..... 
OOSUI! III Ie 
GOTO IU. 

MlXT JI 
G010 1610 

lHL "11051.111"'5 VINIII 
• Phi NT '1 NIIL 80ARD 

'oOOtSYE 

PRINT "II..LtOIl1. CHOICI:'" 
OOTO ,,5tI 

PRINT "'YOU "CST TYPE 2 DIGITS (ntOfl 6 TO .. , SIJ>ARATEO IY A COiU'IA·" 
'II.INT "I:-n>ur ION~LD· PLlASt Tilt AGIIIN .. • .. 
0010 13111 

:l:I:XT .I 

I ~.~ 
1f5:1 
1663 
167e 
IUD 
Inti I' 
"C:I 
111:1 
1121 

Tol2 TlCDI 
PIiIST 
'"lilT 
G051lB 
P:t11l1 
,,~ 

" .. 
GAME IS II D""lI. 

'12 TURN LIMIT 

'OR NtlTlIl:R PLAYER MOE ... SOUIUII'" 
'PUNT 'IHAL 100RO 

"" 111;1 .", 
111>0 GOSU! 1812 

I"~ 
' HI,) GOlD 1115-0 

.... 

I . :"~ 'PRINT THE IQ/lII.O 
I!II PI'!IIlT 
1112: '0,; R~ .' 10 • nIP-I 
I~U '-'11.:1 stll.Jlllell" '" 
".. rOil ee-o TO .. 
I~~~ 'hiNT :l.C" •• C.}) 
I~t~ I' ceo. THL .. 1111 
Ino PHIHT " R, 
I"!' 

"" 1980 
191i1 
, <J2.:J 
1931 

IIUT CI 
Phln 
I' ~I".' ncb 

S- "INT 
"'hINT 

NUl '"~ 
1'.(' PIII'n" • 
19~e PIIINI 
'-I'J 1111.1;<" 
I~n 

1-1"" [HD 
;.IAto' 

• 

'PRINt 801111.0 

'00 GET III:II:T CMOIClS 

• 



SIiIUofIIIE 13 DEC 1S II.U 

VIIIHT INSfIIUCflONS '011 SOUAIIU Y!:S 

THE O"-"IE or SOU ... IIE IS 'WI • PUlYEIIIS. nil. NOIIML BOAIIID 
LOOMS LIMI. TillS "'T THE ST"'"T, 

• • 

, 
• 
, . 
• • • • , • 

THE I'UlYlr:IIS 00 IN TU'IIN ..... 0 CHOOS!: "'IN ~OCCUJ'UO POINT 
CSHOVN illS ... DOT!. UCH PL ... .,U ""'5 .:a .""''''''UI'S (1( ' 5 011 O' S) 
VHICH ARE USED TO IDUlTI1Y CHOSEN POINts. 

Tlflt ..,1)lIIJ:Ii IS THE 'IRST PUIIYUI \/HO H ... s CHOSEN. POI:tTS 
VHICH COULD 'OM THE COfiHUls or '" sCUofIl'lE. 

TO CHOOs!: ... poon. f'(PE Ii DIGITS III TO .., SJ:P ... lUlytO • ., ... 
CO:9l .... THf: flllsT DIGIT TEI.LS TH[ DISTIIIHCE OVEM ITO THE IIIIGHT! 
'110'1 POIHT •••• THE S~OHO DIGIT UJ.Ls THE OISfAHC[ UI'. 
IIItI'IL"iBO. ovu.uP. 

1-IHlRIlAL 0,,-'1: (2S DOTS) a_UPEIIT'S 0 ... r:J; (NO CL~TJ:Ii DGTIf 

THE X'S CHOOSE \/HICH POINU 22 
.,OU HUST T'l'PI: 2 OIGIU {'IIOK • TO ., $[P"'IIATJ:D BY ... COl'..'Ul. 
INPUT 10.'10111:0, PLEASE TIIY "'G"'IN ... 

, 

X'S CHOlcn 2.2 X'S CHO ICEl 1.1 
THE O' 5 CIfOOSEIMICIf POINU ••• 0'5 CNOIC!:' ,., 
• , • · • 
, , , 

• · , • , 
, · , · , 

• · • · • • , • • • 

X'S CHOICEl 0.1 X'S CMOICI' I •• 
O' S CHOICE' •• a O'S CIIOICE, ••• 

• • • • • • 
, . • , . • 
• • , , • • , , 
, , , • • , , , • 
• • , • • , , 
• • , • • • 

••••••••••••••••••• 
• • 

• . : L • 

·:-i .. , I , 

• 

• • . 

, 

• 
, 

o 
o 

• 

~ . 
••••••••••••••••••• 15 

X'S ~OICU ••• 
0' S CHOICU 3. I 

• , 
, · , 
• , 
, · , • 
• , 
• • , • 

X'S CHOIC!:l .01 
0'5 CHOICU 3.3 

• • • 
, . • • 
• • , , 
, , , • • , 

• • , , 

00 
00 

X'S CKOICI:t I.' 
o's CHOIC!:' :aol 

• · , 
, · • 
• · , , 
, · , • • 
• · , 
• • , • 

X'S CHOICU 3.1 
0'5 CHOICI:' I •• 
,,' TIff: O' S IIIIU' I .. ' 
• • • • 
, • • 
• • , , , 
, , , • • , 

• • , • , • • • , , 
• • , • 

~~~ "" . " TO PlAY ... aIllIN • 

1.311 $l:C. 116 110 
IIUOY 

Square is a neat and uncomplicated computer game. Assuming each to his or her 
own taste, the range of ages to which this game will appeal is very broad. For 
teachers who have their feelers out for good learning tools and for students who 
are challenged to go beyond the confines of the game, this game will suit their 
purposes. A practical note about the game as it is: one doesn't need a computer 
to play it. Try a grid of points, or intersecting lines . 

There are numerous mathematical concepts readily apparent. A few such are points 
of intersection, regions, area axes, ordered pairs, units of area, area of a triangle, 
and oodles of others. lust these will give your brain a start . 

QUESTIONS 
There are a lot of questions which can be asked. Try finding acceptable responses 
to these: 

t How many more than twenty-four squares can be formed? 

t A square whose corners are (0,4), (0,0), (4,0), (4,4) has the greatest area possible. 
ust the corners for the square having the next greatest area . 

t Can you program [his game [0 be played against the computer? In a simple fashion? 

t What questions would you ask about the game? 

•••••••••••••••••••••••••••••••••• 



Dear PCC, 16 
You may remember me from a phone calli made to you on 
or about January 17. In it we talked about an idea myself 
and two of my friends had; creating an organization that puts 
out a newsletter with the freedom of FCC, but with the 
professional recognition of HP's User Group Newsletter 
(ate such things possible), but fairly inexpensive (maybe 
even free). We wouJd also sponsor a clearing house for 
computer programs and related materials. 

WeU, we've run into a veritable hogshead of problems; 
most Involving that old nemesis of ideology MONEYMAN. 
A short list of our problems follows: 

(I) We need a reass~'P:~eUQ'CJy btl about our 
ideas when th ~d. 

(2) W, nl:" ~".rylblOil" fmm1'OC!Pl/l: who en wh e we i\~jeJd ople1tif<t-
youn; € d Mr. Whor~tt~}b~ 

(3) We l( to let peoplt/.ouf O'. djJJ"ow 
that i. ar tryinlto ~!c T ..... 

(4) A letterh._ ..... __ 

A short thanks to Steward Brand and his wondrous catalogs. 
Without Ihese bibles of access, we wouldn't have gotten 
even this far (Note: AIe there going to be any more"). 

BUI, gelling back to our problem at hand, we would be 
~ry glad if you people could print this letter, and maybe 
drop our name (when we decide on one) to other people at 
these pillars of knowledge In computer-Iand_ 

Many thanks for anything you people can do for our ideas! 

Dear Bob, 

Thank's for the very kind leiter of February 5. I really do 
thank you for your Ideas. I'm especially appreciative of 
your offer to have a part in TINY BASIC! Also, thanks 
(or the ideas for the name of our group. I've decided to (if 
It's okay with you) adopt -nIB PEOPLE'S SOFTWARE 
FACTORY" as our tentative name. 

I've enclosed a copy of the PSFs organizing oulline. I would 
appreciate, if you have the time, to go over It and give us 
some feedback on it. I think lhat, for the moment alleut, 
It's pretty accurate in general descriptions of PSF. 

COMPANY OlJl'UNE 

Company and Newsletter name: People's Software Factory 

Operator: Christopher Gerald Moseley Age: 17 Grade: II 

Purpose of Company: Provide a forum for computer 
program and information articles to be dislributed 10 
other computer operators. The types of programs would 
be general (we'd aocept anYlhing!)_ The information would 
be designs for computer systems, or manuals/books about 
computers or about most anything of in teres I to our 
reader audience. 

Who would be the target group" We would serve mainly 
the group of young people in America who may write a 
decenl program, or do a good paper on a computer-related 
subject. But, we would be general in thai anybody who 
wants 10 may ask us to dislribute/sell their programs or 
articles. 

What would be the pattern of Ihe Newsletter? It would 
be arranged so that, in the first aclual issue, we would 
give listing of all current programs that we offer. Fol­
lOwing, a bi-monthly newsleller wouJd be senl out with all 
new additions, or removals to the list, and yearly tMre­
afler a complete listing would be printed for the users 
(this would be separate from the actual newsletter and 
would cost extra.). The following information would be 
In the lislinas: 

Program name, author, purpose, price, paper tape or 
cassette, and notes_ 

People's Software Factory 
c/o Christopher Moseley 
1927 Harper's Ferry 
San Antonio, TX 78245 

Dear Mr Albrecht, I've done it! The fuSI issue of 
People's Soft'NQre Factory is ready for the presses. 
I'm lOOking for a fair (CHEAP) printer to do the 
printing of about 50 copies for me, as the school 
where I go to won't (something about 'private use of 
public properly'). Well, while this adventure is going on ... 

I've been looking over the bylaws that you 
people sent me and have goUen several lood ideas 
from them as to the way PSF could be structured. Also, 
I've decided that if this company ever got to be making 
it (I consider PCC & WEC as things that have 'made 
it') then we could stop using the Service Center's 
machines, and actually BUY some ... but I'm all 100 
good at counting unborn fowl. 

Also, I've enclosed my three dollars for a sub­
scription to Tiny BASIC. From what you people sent 
me, lhis thing looks like a thing that has been needed 
for about 13 years; a good look at BASIC as a 
language that might take the wizardry out of computers, 
and maybe put a mini-computer in every home ... 
(HOPE ... HOPE ... MAYBE MINE). 

Not much else to say, so 111 be contacting you 
as soon as anything comes up about PSF or anything 
else. 

CHRISTOPHER MOSELEY 
People's Software Factory 

People's Software iactorlJ 

P ! 0 P 1.. E ' 5 5 0 F T W' ARE FACTORY 

EDITED B¥ CHRIS MOSELEY VOLUME ONE~ NUMSER 

WHAT IS '?EOP~E·S SOFTWARE FACTO~Y· ? 

PEOPLE'S SOFTwARE FACTORY IS ACTUALLY TWO THINGSJ IT IS A 
SHORr NEWSLETTER THAT WIL~ ATTEMPT TO HAVE IN IT ONE OR TwO OF' 
THE TYPES OF ARTICLES PEOPLE WHO LIKE TO WRITE HAV£ waITTEN~ AND 
IT WI~L HAVE ~ISTINGS OF COMPUTER PROGR~MS AND CO~PUTER-aEL~TED 
MATffiIALS THAT WE SHALL REPRODUCE AND DISTRIBUTE. THE CO~PANY 
THAT "'OULD DO A~~ OF THE A.EPRODUCTION AND t>ISTRIBUTIO:-J WOULD BE 
'PEOPLE'S SOFTWARE FACTORY' (THE OTHER PART). WE WOULD SELL THE 
PROG~AMS ON PAPER TAPE AND MAYBE CASSETTE~ AND WE WOULD SELL THEM 
AT COST~ (+ A CHARGE TO KEEP THE NEWSLETTER GOING). 

YOU MAY BE THINKING TO YOURSELF.f "OH Nor NOT ANOTHER ONE''', 
WE~L~ ~E DON'T PLAN O~ BEING JUST ANOTHER ON~I WE ARE A GROUP OF 
HIGH SCHOO~ sTUDENTs~ AND BACKED BY SOME VERY NICE PEO?LE IIIHO 
HAVE PUT A LITTLE FAITH (AND HOPEFU~LY 55S) IN US. WE ARE GOING 
TO lRY ANt> SERVE THE BULr< OF THE DATA PROCESSING CO~MUNITY~ BUT 
MAINLY THE YOUNGER PEOPLE WHO HAVE JUST 'DISCOVERED' COMPUTERS, 
WHILE WE wON'T BE 1\ STRICTLY FUN'" 'N· ... GAMES NEWSLETTER~ ~ \JILL 
HAVE A LOT OF G~~E PROGRAMS IN OUR CLEARINGHOUSE. 

AS FOR A ~ANGUAGE~ WE WILL ACCEPT A~OT OF LANGUAGES~ BUT 
MAINLY TBASle' & 'FORTRAN· , MAYBE ( ••• GASP ••• ) COBOL! WE PRO~ISE 
YOU THAT IF YOU TAKE THE TIME TO SEND US A LISTING OF YOUR 
WE WILL. TAKE THE TIME TO READ IT~ AND REP~Y. WE ASK THAT YOU FIRST 
SEND US A LISTING OF YOUR PROGRAM ONLYIII WE DON'T ~Q~T TO FIND 
OURSELVES UNDER MOUNTAINS OF PAPER TAPES OR DECKS. IF' YOU WISH 
TO BEND US AN ARTICLE~ SEND IT IN DOUBLE-SPACED PAGES. ALSO~ IF 
IT IS COPYRIGHTED~ P~EASE LET US KNOWI 

USE TKE FOLLO~ING FORM FOR SENDING US TKINGS (WE WILL SEND 
A ~ONGER~ MORE COMPLETE FORM UPON RECIEVING YOUR PROGRAM OR 
AnTI CLE/s.) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME ••••••••••••••••••••••••••••••••••••••••••••• AGEl •••••••••• 

ADDRESS ••••••••••••••••••••••••••••••••••••••• ••• •••••••••••••••• 

CITy ••••••••••••••••••••••••• sTATEI ••••••••••••• ZIP •••••••• •••• 

PROGRAM [ J ARTICLE [l OTHER C l P~EASE DESCRIBEr •••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IF A PROGRAM~ WHAT IS IT'S LENGTH (IN LINES) 1 •••••••••••••••••• 

IF AN ARTIC~E~ ~HAT IS IT'S LENGTH (IN DOUBLE-SPACED PAGES) 1 •••• 

R EMARKSr 

---. ---. ---. --- . ---.--- ---. ---. ---. ---. ---. -----. --- . ---. ----. ---. ---. ---~. ---. 



TI~" 
TINY BASIC (the computer language) is alive and proliferating at a 

rapid rate. 
Two versions are already up and running. 
More are imminent. 
Robert Suding (of The Diqital Group) has volunteered to assist in 

developing TINY BASIC using calculator chips (thereby obtaining extensive 
mathematical capabilities ... for those who want such things) , 

And it's mutating . Discussion is already underway concerning other 
"tiny" languages for other "great" purposes. 

Tiny BASIC (the publication) is alive and maturing rapidly. 
It's about to get married ... a polygamous relationship with such 

warm friends as: 
t The TV Dazzler (76Feb Popular Electronics pp 31·40; Vol. 9, No . 2) 
t PILOT 73 (Proqrammed Inquiry, Learning Or Teaching) a system 

for controlling interactive conversation 
t Musical Computers (76Jan pce p. 12; Vol. 4, No.4) 
t MAPLE (Mittocomputer APL for Enthusiasts) Text editors, spelling 

rorrectors, etc., and maybe ALGOL, PASCAL, et al. 

Dear Bob, MAPLE, Microcomputer APL Enthusiasts, is here! 
I'd like to know if anyone is interested in furthering the 

f~lIowing projects-well, projects-to-be: 
t APL for uP users: promote APL as a compact, universal 

code for program notation wtich can be easily read by any 
user, and then translated to his or her uP's code through an 
APL,luP dictionary. First, for the 8080, then ... 

t Software : initiaUy, without vectors (Pee may begin work 
on Ihis soon), next, vectors; then, arrays: 2D and color, then 
3D? 

t Hardware: firmware to automatically implement the APL 
character set on TVT's, and then for those dictionaries! A 
matrix printer which will be able to cover the whole page 
with dols (filling in even the spaces between lines and letters­
and someday even between the dots!) to print the programs 
in APL text. 

Essentially. I'd like MAPLE to serve as a focus for the in­
form.:Jtion required to implement the aforementioned projects. 
If you know of anything that has to do with the above, 
please teU me about it! 

JOHN SIKORSKI 
Box 574 
Northwestern University Medical School 
303 E. Chicago Ave 
Chicago IL 60611 

The ftrst issue (20 pages, Xeroxed) escaped from us the first week of 
February. You did qat your copy, didn't you? 

The second issue is rapidly approaching completion. It will: 
t Be at least 25 pages. 
t Contain: 

.. Complete, annotated source code matching the octal listing 
of the first TINY BASIC, printed in the first issue. 

.. Information about the second version of TINY BASIC, now up 
and running ... and free for the cost of reproduction. 

.. Communiques from interested friendlies . 

.. Prologues to free software for graphics and music . 

.. And much, much more . 
With luck (and enough subscribers) it will rome out in a magazine 

format-with lots more pages! 

IT'S GOING TO KEEP GOING! 
When we started, we said we'd do three issues. 
The response has been great. 
We obviously found a hunger that needs feeding. A hunger for: 

software for doing real things. 
t Real software for doing real things. 
t Software that's free or super-cheap. 

Tf) 17 

A",,,,*,,_ T,,-,...p/rI '""" Td~ Co. 

TIutt's one mushroom & sausage pizza , very large. 

We're going to a regular magazine format and publication schedule as 
soon as subscriptions will support it. 

For those of you who have just begun receiving PCC, a word about 
TINY BASIC, 

TINY BASIC is a computer language. 
It is a subset of BASIC, a popular and simple interactive computer 

language, developed at Dartmouth. 
It is designed to run on a microcomputer (any microcomputer) with 

very little memory. 
It is designed to be easy to implement. That design criteria was 

obviously met. Two implementations were up and running in less than six 
months. 

The publication by the same name, began as a medium for communi­
cation amonq TINY BASIC·ites. 

It is dedicated to presenting nuts and bolts details, sufficient for the 
hobbyist and computer amateur to find useful and usable. 

It has a major bias towards promulgating inexpensive and free soft­
ware . .. and appears ctlrtain to expand into sharing free ideas and designs 
for hardware and systems. 

It is designed to be able to change rapidly, to meet the explosively 
varying needs and desires of the home computer user. 

Sinctl Tiny BASIC (the publication) is entering relationships with so 
many new partners, it's going to change its name. 

Have any suggestions? (Nothing very restrictive--it's a free spirit, 
dedicated to spreading the word about free hardware, software, ideas, and 
what have you.) 

I want to subscribe to 
• DR. D08e 'S JOURNAL OF 

TINY BASIC CALISTHEN ICS 6: ORTHODON TIA • 
(l issues (or S]) 

NAMF 

ADDRESS 

CITY STATE ZIP 

(If you would like us to publish your name, address, and ~quip-
ment of access/interest in future tssue(s), pleue inditue JlER Y 
SPECIFICALLY: 

t Software for doing things hobbyists want to do (instead of COBOL 
for business, and FORTRAN for scientists). EQUIPMENT 

OF ACCESS/INTEREST t Programs that will run on "tiny" computers (a very un-IBMish 
desire). 

Subsa-iptions have been pouring in. If their arrival rate continues and 
increases (you have subSttibed, haven't you?), this publication of computer 
goodies for people will continue, qrow, and serve you well! 

We've hired an editor, just to put together Tiny BASIC. He's Jim 
Warren, a computer phreaque from way back, having first programmed in 

-4~. ~/.U<- SOAP on an tBM 650 around 1959. 

Please send check or money order (purchase order minimum: S6) 
to TINY BASIC CALISTHENICS 6: ORTHODONTIA 

Bo. ]10, Menlo Park CA 9402S. Thank you. 



Wouldu't it be nice if your computer could speak to you in English, French, Ge~­
man, or Esperllnlo like the compull'r on the 8tarship Enterprise? Thl'n it wuld s:'r thll~g6 
like, "Wake lip, iir" or "Get with it, turkey" (del~nding on what kind of mood ,t was m) 

HERALD OF A TALKING COMPUTER (owned by a turkey) telling its 
master, "Wake up, Sir"-in Turkish, of course. 

or ITwylle, "The lime is !lil{ o'dock, till' Ifmp('rnlurr is 46 degrrr~, mul tomorrow is your 
wif"'11 birthday," \10101 peoplr hllV(' prOhllbl)' ubbumrd Ihal some UIIY, Ik:rhaps by the year 
2000, talking computers will he II rl'ulil) insl('ad of simlll)' lK'irn<'e (il·tion. Wrll, hang onlo 
)'Ollr j»"ognostirlltions, people, berllU 'W thlll d1l) is today! 

In ~cent years mallY JICOI)h' han' Il('l.'n working on voicr oulput dl.'\-"icc~ for com­
pule.,.. Some of IhClle deviceM have ~n ('IN,tro-mechanical anglogs of the human vocal 
tract, similar in principle 10 the Voder exhibited at the "\cw .. ork Worlu'~ Fair in 1939. 
Olhrl"l ha"" USl"d eleclronic waveform generators 10 ~ynthe_i1.l' human Mpl't'ch sounds. or 
thet(!, thr Votrax lOynthCl!.i:ter ran trill)' be !':lid to rt'prei('nt a signifir.a .. t breakthrough with 
rt'!IJlf'et 10 voice quality, ~se of programming, lind cosL 

Smallrr than a brt:aUOOK and I)ricl'd utahaut 53500 Cor th!' hil.ie unit, \otrn is 
produced by the Vocallulcdacl' Oil·i.;ion of thl' Federal Scrrw Worh (500 ~tt'l)henson 
l1il(h"ll),1'l'<Iy MI 48084; (313) 588-2050). Any computl'r capablr of outl)utting a 
Mrinp: of ASCII code to a terminul wn be u!!Cd to colltrol Voirii:'{. As lUI outllllt device, 
Votrn ClUI bc uscd alone or in conjunction with 1m ordilluy TTY, using ('mbl'dded 
ASCII rontrol codes and simple logic 10 switch voice 8tring~ to \"otrll\, and prinl slring~ 10 

the 'ITY, TVT, or olher conventional terminal. 
Programming Yolrax i5 a snap. Using BASIC, FORTRAN, APL, PLJI, or just about 

any other pt"ogramming language, il'a easy to converl ordinary English (or other natural 
!angullge) into voice strings ror Volru. The besl qualil)" of vocal output is obtained b) 
using a dictionary lookup technique to substitule a string of phoneme codes for each 
English word. Votrax responds to ASCII codes for 63 dinerent phonemes (basic speech 
Munds) and eaell phoneme can ha~e one o( (our levels of innectioll. 

J( perfect voice quality is nol e88('nl ial and random-accel'S file SJlIIce is not available 
for a large dictionary, an algorithm ean he used to convcrl English words 10 phoneme 
codea. Such an algorithm, developed by Bell Telephone Laboralories, ill &Bid 10 work 
almost as well as dictionary lookup. An unpronounceable string lIuch u "POP-S" can be 
spdltd out phonetically as though written "pee dee pee da~h ate," and the number 10.6 
ClUJ be rendered as "ten point slK" by means of a simple subrouline. Pauses can be 
in~rted automatically in response to pUllctuation and paragraphing. 

\Ia)be lOU are wondering .. hcther anyone has actually ullt'd VotrlX and, if 80, how 
did they like il! The answer to both queKtions i~ yes. People are using Votrl)( and they 
like il a lot. For example, fie Coast Community College District in Col.ta \Iesa, Cali(ornia, 
i, using VotraK (or computcr-aided instruction and al.oo in an on-line ~tudenl inCormation 
sl~lem. \"olrn was chol>('n in Iwe£erencr to other audio response unils not only because it 
U. '!ludl h.""lII; expensive but also becaUI>C it is ideal for a wide range of apphcations, the 
sizc of itll \lowlmlary is unlimitrd, and il (unctions well in II real·time environment. In the 
student infonnalion system allillicalion, Touch·Tollc trleJlhoncs arc tiSI'd as "terminals." 
Although th",limits the user to Ilumcric inJlllt, it would be hard to fillli a cheaper or more 
",adily available I/O device. Severwl eKlenliions to the di:.trict', prCllt'nt use or VotraK are 
being de\ll'loped, such ail a voice-outpul interface for their on-line budget system, allowing 
adrniniMrntOfli to inquire about ~j)«j(je accoulltll Ind ret:eive immediale vocal replies.. 
David (Itment!!, senior programmer/analyst for the district's ~tudellt information sy.;tem, 
reporb thai he is amazed al the resuhfl athieved with Volrn Illd belie~e" Illal ~ynthe;:j:ted 
voiee output will become a widely used medium in the neur future. 

'\lIothl'r al'l,licaliO:III of Votrl)( is as an lid 10 blind prOp"amlllc~ III the Homer 
'I)l>tf'm, written in FORTRAN for a CDC 6500 at Michigall Statr l"nivtr~il)', Votrax is 
u!ICd to echo each line input from a eonvrntiOllal terminal. It is also ullCd to deliver 
FORTRAN diagnostics and as a 1001 in tlu.' editing of source program filr~. 

Operating in oonjullction with UTI optical page rrader, Volrax can be ubed to convert 
printed .ngllU, Fuch as hooks, magllzillCR, lIud newspaper&, into audiblt' (orm. If desired, 
Ihe output hom Volrax can be tape recorded for distribution to Ihe blind. 

Tht:;e art but a fe .... of the U8Cl! to which voice output can be pili, lind it appears 
Iikel) that voire output will SOOIl be-come a familiar f~ture of man) compuler syslems. 
Maybe )OUtll will be one of them. 

(Also lICe "Talking Calculator" in No\·tmher 1975 pce {Vol. 4, \0. 3, p. 9}.) 

NEW ERA 

The era of the computer hobbyist has finally arrived. Soon, second 
graders will be taught reading. writing. and RPC. Junior High will feature courses in 
"Conversational COBOL," and "Remedial ALGOL," while H..gh Schools will offer ''Context-

, ........ CUWLtJWLL ........... .u.ucuWWLtJu.u. ... .u.u.uCUWLtJWLLU. ......... r,. Free Phrase·Structure Grammars in " Colleges will concenltate on 
PREDICTION the more abstract subjects like I to Fuzzy Automata," 

Oe8r Bob, By all means keep up the calflsthenics and orthodontia. But I suspect that 
as TIny BASIC~. Oobb's Journal of TIny BASIC Calisthenics & Orthodontia: running 
light without sub$cription; $3; Box 370, Menlo Park CA 94025) matures 
it will «quirfJ a biscusplds, and molars. As the price of main memory 

continues to drop, the need for 8 minimal BASIC ""';/1 assume ffJ$$ importance and the 
emphasis ""';11 shift to beNer per(ormaf)CfJ and convenience. Still, IL is a good tool for moStl 
who may !oWnt to experiment with V8rumts of BASIC or some other language. As unlikely 
B$ it may seem, I think that by 7980 most hobbyists will be using II wbset of PL/t. I also 
preduct thllt the 7980 hobbyist wiff 010WJ II computer system th6 size of II breadbox, 
comprising a 76-bit CPU, 256K bytes of main memory, 8M byte floppy disc, dual rape 
caSStltres, full ASCII keyboard, CRT display, modem,and non..jmpllct printer (lIff in one box). 
The whofa thing will stili (assembled) for $695 at Silars and will haVf1 the computing power 
of lin IBM 370. Last, but not least, the CPU chip will be designed exprfiSiy for thtJ hobby­
ist, not for some pedestrian application such as traffic signal control. 

ELECTRONICS CONSTRUCTION ARTICLES 

A few recent electronics COllst ru ction artieles that m.) be of interest to 
some dflgons are as follows: 

Rldio FJedronies, January 1976 
"Pocket Comlluter Terminal" by Charles Edwards 
"Porlable Music Synthesi~er (Pari III) " by John Simonton 

FJedronie Experimenter', lUndbook, 1976 
"Build the 'Tic-Tae-Toc' Logic Machine" by Herb Cohen 
"Universal Digital Clock Alarm Function" by Edward Friedman 
''The Easy Way to Make PC Boards-The Photopositive Method" by William Roubal 
''The IC 'Time Machine' " by Walter Jung 
"Log-Coet Logic Probe" by Randall GIi.man 
"Applications (or the 555 IC" by Walter Jung 
"LogideK-An Electronic Game for All $toasons" by Ho .... ard Nurse 
"Build an Ie Light Modulator" by Edward Yandek 
"Tremolo Adapter" b)' DCalle Gardner 
"\1ake Your Digital Clock 'Fail-Safe'" by Calvin Diller 

FUZZY AUTOMATA are prone to melancholy, and brood a great deal 

All well and good, I guess. But kids should learn that computers can be fun. 
Formal pedagogy has a nasty way of making almost any subject seem dull. I did?'t know 
mathematics could be fun until I dropped OUI of college (25 years ago) and ran Into some 
far-out books like Ogilvy's Tomorrow's Math, and Barr's Experiments in Topology (see 
Schaars Bibliography of Recreational Mathematics for olher neat stuff). So I am delighted 
to see that PCC is proving that compulers are not just ror number crunching but for fun 
and games and arl and music and poetry and, oh yes, for exploring the terra Incognita of 
the universe and the human mind. 

Eleclronia Hobbyist, Fall-Winter 1975 
"Wiper-Trol II" by Felix Petef80n 
"Hobbyist Power Suppl), for TIL" by Herb Friedman 
"Build Timt" Tally" by Thoma! Fox 
"Maxicloek" by C.R. Lewart 
"Pholo Timer" by Adolph Mangieri 

Elementary EleclroniCII, January.February 1976 
"Measure Ihe Wind" by T.R. Fox 
" Hca thkit GC 1093 Digital Car Clock" 

Popular Eieetronies, Jalluary 1976 
"Envelope Generators & Sequcncers for Electronic Mwie" by Doll Lancaster 
"A Digitsl Stopelock for Shorl & Long Event Timing" by Michael Robbins 
''The PTOgrammable \111Sic Box (Pari 11)" by Mitchell Waite & Larry Brown 
"Computer Bit&-Interrupts & Real-Time" by Jerry Ogdin 
"Experimenter's Corner-Using an Optoisolator" by Forretlt Mims 
"Product Test Rl'port-Heathkit 'lodd T[).IOO6 4-Chanllcl Color Organ Kit" 

Parl8 for most of tbe above art available in kit form. 
Dragons into solar healing might likc How to Build a Solar He.ter by Ted LuCll8 

(Ward Ritchie PrCSli, Pasadena, California). 



WIuJt can you learn at a "learning 
lair"? What, for thot matter, iI a leam­
ing fair? One .tUCh event took place not 
long ago at the Penin.Jf.4io. School In 
Menlo Park, California, a few mile: 
clo~t)n tile Bay from San Francisco. It 
may weU 1101)6 been tlul first of ita 
kind, and it waI certainly the fir" to 
be bi/led, with aU good humor, IU 
"mper ecstatic and completely credi­
ble," SR tuked SUI(In StJndI. f(1t"l'Mr 
Newsweek staf/er and flOW 0 general 
/reelimce writer, to look In and report ' 

It happened III Peninsula School, a 
forty-seven-year-Old, family-staff-owned 
cooperative, the "oklest free school in 
the country," site of the first New 
Schools Conference in 1969. 

what was it? Fifteen "worbhops 
and playshops"-Bead Game Music, 
Kids Teaching Kids, Gestalt Smorgas­
bord ... -and forty olll!:oinl!: events­
Mobile Solar Sculpture. People's ('..om­
puler Center, Tree Loom, the Alex­
ander Technique_ , . All spread over 
two days and spnllkled among the 
oak trees of the six-acre school sile and 
the rooms with!.. Peninsula's maul 
building. a green Victorian mansion. 
MCome together as participators/inno­
vators," read the announcement. 

"I WIIS sick and tired uf conferences," 
said Bob Albrecht, who came up with 
the idea for a leanlulg fair and served 
lIS its codirector, "A fair was a way 
(or a lot of us Interested in new styles 
of education to get together, to let the 
public know what was going on, make 
money for the school, and have fun." 
Albrecht, a mischievous-looking man 
with a remarkable gray, blunt-cut 
beard, was one of the ori~ founders 
of the Portola Institute rWho/e EArth 
CDtalOg. Big Rock CDndy Mountoin). 
Now he's part of a Portola offshoot, the 
new educationa.l group called Zephyros 
("a gentle refreShing breeze"). lie's 
al'lO a Peninsula School parent and 
hoard member. 

Pen director Bamey Young. a rotund 
man of infinite calm, saw the aims 
of the fair as those of his school. "We 
want to l005en people up so they recog­
nize all kind! of lIoarning--emotional, 
physical, intellectual, mystical. Learn. 
ing has to be happening in every con­
ceivable area." Learning shou!d be /'oy­
ful, open-ended, exploratory. The air, 
like a good school, should also urge 
"direct action. involvement" in eaCh 
event, he«iing Dewey's muim that 
abstract knowledge grows out of real 
experience. 

'I'be fair was not only for children, 
Young stressed, just Illl Pen School is 
nut only for the 230 pnpils from three 
to thirteen yean; uld whu regularly at­
tend it. "A school is II place where 
parents, kids, the community, all of us, 
should be changing. There should be 
no artificial barriers between kids and 
adults." 

Five dozen or more persons, pro­
fessionals and nonprofessionals both, 

served as fair teachers. They came 
frOUl thlOughout the Bay Area, lllld 
they were of exceptionally high c<lliber. 
Among them, for example, were five 
members of Zephyros-that "leanung 
rolJ.:ct.ive" 01 ten ur .\00 individuab, 
each engaged ill hi5 own unique PI"UJ­
cct to stimulate new Idc.u III educa­
tiOll. Through Zephyros's m~t visible 
project so far, Run Jones's Materials 
Exch.ange, h\Uldre~ uf teachen; and 
parents throughout the country are 
trading learning ideas and resources 
(partly through supersize publications 
.:aDed the "Deschool Primers"). 

More than 1,200 people went to the 
fail"'---SOllle for three boon, some fur 
two days-leaving behind about $3,200 
for Pen scholarships Tbey tended to be 
hip rather than straight, and there WilS 
a notable lack of people over fifty. 
Some spent their time in chatting over 
organiC snaclu or doing crafts; others 
hurried from workshop to workshop. 

1 went the workshop route my.\oCll£' 
Here, thl:n, are some notes and impres. 
sions from one fairgoer, an adult who 
learned a lot and liked it, 
Life Games. A Boppy, child-size pup­
pet heaves into the air, then plup~ to 
the Boor. A curly-haired four-yearoQld, 
grinning, apes the puppet and L"OI­
ra~es into a heap. The gilme is de­
siglled to awaken ~self con~pt~ -tu 
urge a child to ask, "What du I look 
like? What can I dar' There are 199 
su(;h games in a kit called Amazing 
Life Cames Theater (Houghton Mif­
flin) The kit's creator, Elliel Young, 
who has laught yOUllg children for 
thirty years, says. "'It's an an~wer for 
the teacher who's trying to upen up 
her clauroom We give the kids a huge 
number of optiulls so that each can 
find his own particular style." 

~Remember, you and I are te,ILhing 
the big Jll'Ople today," lihe tens the 
twenty youngsters present. We big pe0-
ple rove the daliSroom, !e;uning. I lI~k 
Ii. little blond~ girl named Je~~ica to. 
I.'~plajn her magic-marker drawlllS of 
lots of different-colored triil.ngles. She 
~ay~, "Every way the trj""gles are go­
ing is the way the world i) gumg. The 
world is getting happier. When it'~ 
happy, it g~s up; when it's sick, it gOt!S 
down. It took a hundred years for the 
world to go all these directions. When 
it's happiest. the world euds. III a 
hUlldred y~rs. The people will be 
~malohed Then It will shirt O,'er "g"m ~ 

Ou,~ide on the ftlir grounds a smaU, 
grcclI-lat.l'd fi(!.IIf(· acevsts lilt· "I'm tile 
.\1055 MONSTER!" he crow ... l..ooklllf!, 
<J.roJund me ill the crowd, 1 ,wtice mUTt· 
alld more mOllster laces, dOIl;1I faecl. 
/lower lacu, all cmantltillg lrom the 
Body Pailllilig Booth. 
Kid,. Teaetun,: KiWi. Relolll:lIlg Oll an 
orange-and.white parachute, four high 
school kid~ are rapping with Itllyon~ 
interested in what they do. What th",y 

do i!l go into local elementary and 
Junior high school classrooms, help out 
the te;lcher, and at the same time learn 
something about teaching, other pe0-
ple, and themselves. They're part of a 
ZephyrO!i project that right now cov­
ers four schools and has ninety members. 
One girl says the yuunger kids Mre­
spond more to us than to their regular 
teacher." Their tough-kind adviser, 
Carol Young, nods, adding, "They don't 
come on as teachers; they're u(l"t:n to 
new way~ of doing things. They re not 
lull of rules.~ 

A tight-lipped couple a.rla rile fair', 
codirector, Lynne Sonenberg, "But 
where u the school? I mean, where are 
the desLP" 
The Aleunder Technique. I am ush· 
eroo Into a ~mall room by EdwMd 
Avak, a Slllall, intense man and a cer­
tified member of the Society of Teach· 
ers of the F. Mathias Alexander Tech­
nique. "It help~ people use tbemsdv~ 
better, with gre-,der control, effortless­
ness, and ba];lIlce,~ he explains. "We 
want to give a person th" tools to re­
place hiS own habitli by choice .. ~ Until 
a few years ago the techllique was 
taught mainly in Europe, Ava!: ex· 
plains. Now it's appt:aring in drama 
c:uurses and mu:.il.: ~chools around the 
country. ~Sit down; ~tand up,~ Avak 
~ays to nle. He wa.tches clu~cly. Then, 
With lIuthorihltive yet scurcely per­
ceptible pressure vf tht! hands, he 
"bro .. dens my back~ (to make this 
powerful body part do more of the 
work) Ulld guid~ the rest uf my pt:r­
son into proper balanl"C. H<I"e I been 
leaning at a 2O-degree angle all of my 
pro;!\!ivus life? Now properly aligned, 
guided by Avak, I ag;l.in ~it down and 
~tand up. Sure enough, It is indeed 
more effortless. 
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People 01 tlU rize.l are weauing a woof 
~!ri'J$ 01 vdvet, gingham, C6rpet, 
whutfWer-through a wllrp IlUngin/!. 
Irolll a tTell limb. They're IJrociudng 
the Junkiest ""fabrit-" I've eoer Wt"I'. 

Pantomime Journey. We l"llrl iutu 
balb, theu unwind into our mightklst 
yawllmg stretches. W~ choose P.lrtners, 
mirror each other's Ulovements Ul .loCI­

(Iuenre, then both try being mirron; lit 

We curl into 
balls, then unwind 
into our mightiest 
yawning stretches. 
We choose part­
ners, mirror each 
others movements. 

the same time. Lcadef" Cliff Trolin, whu 
laughs throu}hout, takes us through 
some basic appelle~ techniques. We 
~hold" a bar and "handle" the bar, we 
cany tables, set tables, pour milk, 
eat steak, bounce balls. A thirty-year­
old and a four-yearoQld "play Clltch" 
with a giant beach ball. I ask TroIin, 
an experiell(.-ed pantomime consultant, 
when children acquire pantomime 
skills. "UliUally between the seoond and 
third grade," he says. 

A mime, thll Ornt in white tac., 
cracllu a CIlroed piece uf wood like a 
bah!!, then use.t the .uzme piece of 
wood to give hlm.Je'lf a sMUll!'. 

Co"li"u~d .. 
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!fteen workshops 
and forty events. 
It was all there at 
Pen School's fair. 
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People'. Computer Center. "Cotchar 
crie:s a twelv ..... rear-old a5 he "shoots 
down" an enemy spaceship blipping 
across a computer screen, Another com­
puter plays (ootholl Illld is on the short 
~d of a JS....O route lit the hands of a 
dignified middle-aged man. My com­
puter plays -guess a numoor,- I guess 
three-dl~it l:ombiuation!; it signals 
"bagels'. if nOlle of the digits are cor­
rect, -PICO" if a digit 15 COrte(:! but In 

the wrong place, and "fermi" if a digit 
is corrc<:t and in the right place. I ~ 
five mild, and it types, "You got it. 

Bob Albrecht runs th15 worlcshop. 
It's much like hi! People's Computer 
Center in Menlo Park, which, he hopes, 
will be a prototype for setting up 
"friendly neighborhOod computer cen­
ters" everywhere. 'We'd like people 
to.> think uf us a5 the 10CIl1 bowlin, alley 
-a plal'e 10 collie have fun, says 
Albrecht. What about the schools? An· 
other wU'l'kshop leader says ne:.4rly a 
million students in grade school and 
high SdlOOI lire now getting some part 
of their eduCIltiolL from computers. "A 
!.:omputer cun respond moment by 
moment to the Ructuations of a kid s 
curiosity," he $MYS. "Kids can learn to 
progro.,!Il computers as early as fourth 
grade.' 
Folk dancing. "ZorlJQ the Greek." 
Hand in hand, in fl line growi"g loogur 
each minute, people "re twLstlng. kick· 
Ir,g. .thulfiulg, stumping, gaining bold· 
ness as the ~tqn begin to feel right. 
It's an odd.looklng. ragged sort of lill¥ 
-with $Ome d"ncerl ih-ree feet, otheTS 
m: feet, tall. Nearblj a linlj fIqwn of Q 

girl sit. alOOf' in fl cardboard choir, 
rocking quietllj. 
How, Not What, We Think. Work­
.shop bder Und». Williams passes out 
a "problem." On the sheet is a drawillg 
of a bUllch of ~ticks lying 00 a table. 
Our task: to figure out which sticb are 
"level," which sticks "slope." Some of 
us do 50 easily; some sweal. Sume finish 
quick1y; some take a long lime. Such 
time differences, Linda assures us, a~ 
fum:tions of strategy ruther than in­
telligenL'll, alld we uisL'Uss how we ar­
rived at ollr solutiulls. One of us (:on· 
stmeted a physka.l mudel of the sticlo 
in his helld; IInother worked thin~ out 

BY SUSAN SANDS 

Loosening people up so they recognize all conceivable 
learning emotional, physical, intellectual, mystical. 

mathematically. Some of us ~leaped in"; 
some "held back." "If I get irrational?' 
angry during an argument when I don t 
reaJIy care about the issue, then I know 
it's the process or strategy we're ar­
guing about rather than the subject," 
says Lillda. She is currently putting 
her ideas 00 process education into a 
book. Her mllSSlloge for teachers: gel 
beneath the oper.ltional level to 11M! 
proccn levd in n student's problem 
solving. Find out how as well as what 
he thinks and then approach him. 

"Help create the Loving Beast,'" says 
the -"gn. The beast Is now two feet 
high and coer growing. 1 add a milk­
cqrlan "snout," A. ma71 coworker puts 
on some pol'/er·mdc~ "hide." 
VIdeotape Workshop. A yOUllg man 
with the fiery Intensity of a recent con· 
vert is creating bizarre, often beautiful. 
kaleid05C(lpic images on a TV screen 
by pointing II studio camera at it. He's 
getting a picture of a TV screen inside 
It TV screen inside a TV screen inside 
a TV screen ..•. Into the room stride 
a grinning boy and girl carrying a Sony 
"portapak." a video camera the size of 
R cigar box, and a live-pound recorder. 
They've been out fihnlng the fair, even 
though they've never hdd such equip­
ment until today. Worbhop leader 
Suki Wilder, of Video Free America, 
says she's pushing (or more use or the 
medium in schools: as a communica­
tions toot (". student can .set up a cam­
era at his desk to show things from his 
point of vicw"); as a technological aid 
("a biology teacher can show the whole 
class what's going on under his micro­
scope"); for tunling kids on (''kids who 
are really dunces In English really dig 
this"); (or learning writing skills ("to 
work in video. you must organize. be 
clear, concise. S~iliCH). 

Over blj the man.don there's a white, 
IUlur(~tic·l(KJkin(!. pod; fnventor Eric 
Relter'8 "~obile Solar Workshop," 
1"hw6 $Olar cdb charge batterie8 thnt 
power a $(/lv/wtlle Within. Eric, a 
twenllj.two·yeor.old whiz kid who 
hasn't (!.one post h/f!,h school. ow has 
IIOl/1t' of hili Hml~ricol sculpturd' along 

. . 6" electric b6ss guUor 6dorned with 
a rcprelentatkm Of a big foot, a Hdrom 
cello: Q modified vernon of 0" !Milln 
sitar: '" thought 1 COfJld improve 00 
the oncif'nt8," Mllj8 Eric. 
The Cre.Uve Process. Adults only in 
this worluhop. A handful of stubby 
crayons and a stack of paper are 
dropped in front of each of us. "Draw 
rapidly, without thinking or planning; 
bring the inside feelings out. When 
you're throogh with one, go on to the 
next," says Barbam Clark, workshop 
leader, a college art teacher. Next we 
\15e crayon to show how we feel in a 
"place we like to be." "Stand up; let 
yourself gol" cries Barbara.. We scrib· 
ble fnllltlcal1y. Some of U5 giggle with 
loy; others remain reserved, drawing 

Conli""ed---~.~ 



slowly, almost methodically. Next we 
carry on a conversation with our neigh­
bor-in crayon-and when we've said 
all we can in crayon, we continue in 
words. Then we're given clay. «Work it, 
and when a shape takes form under 
your hands, go with it," she says. We 
do. Barbara's message: In the creative 
process "~etting there is more than half 
the fun, it s the whole trip." 

A blind womt!n Is ritting at a table, 
reruiiJlg a magazine. She is using an 
Op!acon. (1 machine that giDes an 
instantaneous, tactfle jllwge of any 
printed materllll, letter by letter. As 
the O,Jtacon's eye lHJ.SSCS ovcr tile let­
ter 0, 1 reach f",side its dark compart­
ment and feel a circle of vibrating dots. 
Bead Uame Music. We begin by con­
structing cardboard wheels with twelve 
spokes; on each spoke i~ a red, blue, 
yellow, or green bead. It's II musiCl\I 
abacus: push some beads out to the 
rim and you've got a chord. "This is a 
way of vimillizing twelve-tone music 
so you know what it's going to sound 
like as you write it," says Peter Lynn 
Sessions, Zephyros member, a computer 
scientist and fonner rock musician. 
"With the bead game an absolute be­
ginner can Jeam to compose twentieth­
century music." 

On the screen a boy Is shot. fie 
tumbles to the grol/nd. rolls over and 
over, then lies still. The film's a bi~ 
shaky, bllt this sequence and others are 
powerful. It was conceived, Cllst, df­
rected, photographed, and ediled by 
muckn!s at Pcn School. And 80 were 
all the other ~Ims heing screened here. 
Pen 5c11001 art director Paulo Flelcl­
house hreaks cnildren into ~lm a~ tile 
kindergarten lwei. Even IIOW some 
children are sItting olltside tile screen­
ing room, dr(/!ui"~ l)ictllres that wlU he 
trans/erred to ~lm. Aliff two girl$ are 
inking pellce symhols on film stril)S, 
frame by frame. 
Gestalt Smorgasbord. People sitting 
in a circle on hig pillows, staring at 
each other or trying to look contempla­
tive or cracking one liners. We look 
to Gestalt therapists Peter Rogers and 
Judy Bell for guidance. "We have no. 
program," they repeat. "We're all just 
here." Finally, a middle-aged woman 
takes off on what seems to be a "Ges­
talt trip," questioning her conAicting 
desires to be young and not young. On 
and on she goes. Tears streaming down 
her face, she stops, looks at us, and 
beams. "I feel so warm inside now," 
she ~ays. Rogers and some kids wrestle 
on Ih.· pillows. 

At the potter's wheel a smaU boy 
... jl.~ on a woman's lap, alUi together 
(hj~ I'anc/s on lIers) they sllape a pot. 
A" tile clay /" brought up, Iw sucks in 
his breath; as the cray /.9 pressed down, 
he lets it olli. 
Sunflower Source. Mike Youug, who 
looks as if he weighs 180 pounds, leaps 
onto a cardboard table and jumps up 
and down. It holds firJll. The demon­
stration is Mike's way of (ldvertising 
the strength of tri.wall-a three-lay. 
ered, corrugnted cardboard. Close by, 
a young woman is using :111 electric saw 
to cut out a table top in the shape of 
a dolphill. Someone else carries away 
a new easel. Mike runs a resource (:en­
ter for teachers ("SunRower Sooroe~) 
that carries trl-wall, loys, and othe,. 
supplies for schools. H Using hi-wall, 
Mike says, kids can make themselves 
what they use in their own classroom~. 
''Teachers have got to get the hell out 
of the abstract and into the physical so 
the kids can see." J decide to make 
three bookcases. That'll take two sheets 
of hi-wall at $2.55 a sheet. 
Graffiti scrawled on the "I wish" wall; 
"I wis}~ this was 1947 mId Pen School 
was ill Marshall, Illinois, and 1 was 
going to it," 

- ,""hile I am still cutting ur book­
shelves, the fllir comes to its close. I 
am reluctant to leave it, and 1 te'l1i1.e 
whr,: I have reopened doors into ways 
of earning that I had shut or that had 
been closed upon me years (lgo. 

For I am a product of that educa­
tional process by which we are sys· 
tematicaJly alld deliberately weaned 
away from what Jerome Broner called 
the ''left-handed'' (Visual, intuitive, 
imaginative) and toward the "right­
handed" (verbal. rational, logical), 
that process which separates one kind 
of leaming from another and rates each 
ill terms of its usefulness to society and 
not to the individual. 

===-==========~~~==~ ~ 

~ had reopened 
doors into ways 
of learning that I 
had shut or that 
had been closed 
upon me for years. 
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That may be changing now in many 

schools for many younger crnldren. But 
we adul~ and older children need sup­
port, encoura~ement, what Barney 
Young called loosening up," to open 
the doors again-to realize that a vari­
ety of "life games" are equally impor­
tant parts of our education. And that 
sort of encouragement a "Ieaming fair" 
can provide. At Peninsula's fair the 
children were there as our guides, mak­
ing creativity look natura1 and easy as 
pie. We learned from them that week· 
end. But for me it was only a start. 0 

COlllin .. "d ___ ••• 
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If'S really wonderful. I mean it's like who, we all wall! fhe world /0 be. 

-a child's view of Peninsula 

It's a place where children learn aboUl adults and learn 10 trust rhem. And 'hey 
learn 1101 to be stopped by mistakes; in [act, that making mistakes in itself is itself a 
form of learning. Al fhe same lime it gh'es tllem lots 0/ chalices 10 be successful. It is 
this combination of opportunities that helps 10 make an effective person. 

-a Peninsula group teacher's view 

A small group of parents and teachers started Peninsula School in 1925, determined 
to build a new kind of school for their children, with warmth in relationship and joy in 
learning. It was to be a place where education was not separate from life,and childhood 
was valued for itself rather than as a stage preparatory to adulthood. In basic spirit and 
function Peninsula continues in rhe spirit of its founde rs. It is today a school of 240 chil­
dren from nursery through 8t h grade, witlr a staff of 35. It is a pa rent and staff owned 
oooperative school, whose life and buildings and grounds have been shaped by the children 
and adults who have moved thro ugh it. 

We think of o urselves as a learn ing place more than a teaching place, and try to 
move as much as possible wit h chi ld-initiated projects and inquiries. 

Plans fo r the foun h Super Ecstatic Completely Credible Learning Fair to be held on 
April 24 and 25 this year are presently underway. A special emphasis is being placed this 
year o n making the Learning Fair an exhilarating, enjoyable experience for the whole fam­
ily-there will be many act ivit ies for younger child ren such as puppet shows, story times, 
dancing, make-up and magic; for o lder children there will be many opportunities for 
experiences in art, ftlm making, clay, finger- puppet making; for adults the range is wide­
from aikido to zen, from dream ana lysis to holistic health workshops. More participants 
are being added every day- new workshops ~ Iong with some o ld favorilies as well as the 
good food, music, dancing, will all add up to mak ing this year's Learning Fair the best 
ever. 

If you would like to receive more up-to-date information on the Learning Fair, 
please ca ll Peninsula Schoo l at 325-1584. 
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• Help our Tee-Vees Dan~ in living Color 

• Glory & Fame for the Author(s) 

• And o 1st Prize: 

",;,.,$250 
$500 in hardware from 
CROMEMCQ (manufacturer of the 

TV DAZZLER) 
o 2nd 

in hardware from CRQMEMCO 

WHATII You don't know 
-.oUI I"" TV OAZZLER1t1 
Quldc ...... d ,bo",t ;1 In 11M 
Feb. 1916 Popul.r E"cffoniCf. 

(Judges: People & Dragons at PCC) 

SOFTIVARE fOR THE PEOPLE: 
• Your programs to be public domain; 
• .CROMEMCQ will distribute the software (including paper tape, 

manual, and source code) for COSt of reproduction; 
• Everyone else may also distribute it. 

For details, contact: 
PCC 
Box 310 or 
Menlo Park CA 94025 

CROMEMCO 
One - In Street 
l...os Altos CA 94022 

0+0 ••••••••••••••••••••••• 11.1 ••• 1.1 ••••• 11.11.'.'.' •• 11',.1'1"'" 
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or, I WIsh I had ... 

Ted Nelson's Computer Lib/Dream Machines is a wish book of incredtble 
(xHTlPuters that .. . (sigh) ... are all locked up in institutions of higher 
learning or in government or corporate research labs. Far beyond the clank· 
ing TTY-oomputers for artists, musicians, dancers, filmmakers, writers, 
editors, fantasizers. THINKERTOYS-systems to help people think. Exotic, 
milhon..(lollar machines for the select few, not available to you or me. 

But the picture brightens! The personal oomputer is here. The TV DAZZLER 
is here. Computer synthesized music is at hand for the home oomputer. 
Relay boards for real·time control of toy robots are available. Cheap A to 
D converts are appearing. People Power is Here! 

So ... we will start a section of PCC called Make 8elil.'Ve Computers. Send 
us your realizeable fantasies and let's recreate in the home the Dream 
~chines of Ted Nelson's fantastic book. 

Much of the stuff from which Dream Machines can be made ~~ here. 
(Go 10 your local oomputer store and browse-see next colum . ake 
Believe part is mostly software. Let'£ hook up the hardware and wflte the 
software. 

Send a MAKE BELIEVE COMPUTER to PCC, Box 310, Menlo Park CA 
94025. 

ARROWHEAD COMPUTER co. 
(The Computer Store) 
11656 W. Pico BI~. 
Los Angeles. CA 90064 
(213) 478-3168 

BARGAIN elECTRONICS 
La Meda, CA 
(213) 529·2260 

BYTE SHOP 
1063 EI Camino Real 
Mountain View, CA 94043 
(415) 969-5464 

BYTE'TRONICS 
5604 Kingston Pike 
Knollville, TN 37919 
(615) 588-8971 

CANADIAN MICRO COMPUTER TECH 
Greg Pearen 
861 - 11th St. 
8I'andon, Manitoba R7A·4Ll 

COMMUNICATIONS, SA 
San Jose, Costa Rica 
(phone) 234712 

COMPUTER COUNTRY 
Denver, Co. 
(303) 751·8479 

COMPUTER KITS 
1044 Uni~sitv Ave. 
Berkelev, CA 94710 
(415) 845-5300 

THE COMPUTER MART 
2333 Beverly Blvd. 
Los Angeles, CA 90057 
(213) 484-2002 

COMPUTER MART, INC. 
Boston, Mass. 

COMPUTER MART OF NEW YORK, INC. 
314 Fifth Avenue 
New York, N. Y. 10001 
(212) 7B7·4051 

COMPUTER PRODUCTS UNLIMITED 
4216 West 12th St. 
Little Rock, ARK 72204 
(501) 66&2839 

THE COMPUTER STORE 
120 Cambridge St. 
Burlington, MA 10803 
(617) 272·8770 

THE COMPUTER STORE, INC. 
PO Box 2621 
Framingham Center, MA 01701 
(617) 877·6984 

THE COMPUTER SYSTEM CENTER 
3330 Piedmont Road 
Atlanta, GA 30305 
(404) 231·1691 

COMPUTER WAY, INC. 
15525 Computer Way 
Huntington Beach, CA 92649 
(714) 892-8816 

COMPUTER WO RKSHOP, INC. 
Montgomery County, Maryland 
(301) 468·0455 

COMPUTERS AND STUFF 
664 Via Alamo 
San Lorenzo, CA 94580 
(415)278-4720 

COMPUTERS & STUFF 
1092 S. State St. 
Orem, UT 84057 
(801) 224-2066 

CTI DATA SYSTEMS 
3450 East Spring St. 
Long Beach, CA 90806 
(213) 42&7375 

DATA DOMAIN 
111 South CoUege Ave. 
Bloomington, IN 47401 

GATEWAY elECTRONICS 
2839 W. 44th Ave. 
Denver, CO 80211 
('303) 458·5444 

GATEWAY ELECTRONICS 
8123·25 Page Blvd. 
St. Louis. MO 63130 
(314) 427·6116 

HEURI STIC SYSTEMS 
c/o Susan Gilpatrick 
244 Crystal Lake Rd. 
Ellington, CT 06029 

INTERMOUNTAIN DIGITAL 
clo Douglas M. Woodard 
1027 Dellwood Ave. 
Boulder, CO 80302 

MARSH OAT A SYSTEMS 
5405·B Southern Comfort Blvd. 
Tampa, FL 33614 
(8131 886-9890 

MICRO BYTE 
do Guy Hall 
183 East 8th Ave. 
Olico, CA. 95926 

MICROPROCESSOR MARKETING 
do Tom Hudson 
28120 Peacock Ridge Dr. No. 806 
Rancho Palos Verdes, CA 90274 

MICAOSYSTEMS 
6605 A Backlick Rd . 
Springfield, VA 22150 
(Washington DC area) 
(703) 569·1110 

RETAIL COMPUTER STORE 
410 N.E. 72nd 
Seattle, Wash. 98115 
(206) 524·4101 

RIDGWAY EAST 
Retail Computer Center 
161 Bell St. 
Chagrin Falls, OH 44022 
(Cleveland) (216) 247-4845 

SANORLY ASSOC. 
c/o Dickinson 
7020 Balboa Blvd. 
Van Nuy!, CA 91406 

WELLINGTON elECT 
529 No. 33rd St. 
Omaha, NB 68131 
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AN OPEN LEITER TO HOBBYISTS 

To me, the most critical thing In the hobby market right 
now is the lack of good software courses, books and soft­
ware itself. Without good software and an owner who 
Wlderstands programming, a hobby computer is wasled. 
Will quality software be written for the hobby market? 

Almost a year ago, Paul Allen and myself. expecting the 
hobby market to expand, hired Monic Davidoffand 
developed Allair BASIC. Though tho: initial work took 
only two months, the three of us have spent most of the 
rut year documenting, improving and adding features to 
BASIC. Now we have 4K. 8K. EXTENDED, ROM and 
DISK BASIC. The value oflhe computer lime we have 
used exceeds S4O,000. 
The feedback we have gotten from the hundreds of 
people who say they are using BASIC has ,II been 
positive. Two surprising things Irc apparent, however. 
(I) Most of these "users" never bought BASIC (less 
than 10% of all Altair owners have bought BASIC), 
and (2) the amount of royalties we have received from 
sales to hobbyists makes the time spent of Altair BASIC 
worth less than $2 an hour. 

Why is this? As the majority of hobbyists must be 
aware, most of you steal your software. Hardware 
must be paid for, but software is something to share. 
Who cares if the people who worked on it get paid? 

Is this fair? One thing you don't do by stealing software 
Is get back at MITS for some problem you may have had. 
MITS doesn't make money selling software. The 
royalty paid to us, the manual, the tape and the overhead 
make it a break-even operation. One thing you do do 

is prevent good software from being written. Who can 
afford to do professional work for nothing? What 
hobbyist can put 3-man years into programming, finding 
all bugs, documenting his product and distribute for 
free? The fact is, no one besides us has invested a lot 
of money in hobby software. We have written 6800 
BASIC, and are writing 8080 APL and 6800 API., but 
there is very little incentive to make this software 
available to hobbyiSts. Most directly, the thing you do 
is theft. 

What about the guys who re·sell Altair BASIC, aren', 
they making money on hobby software? Yes, but those 
who have been reported to us may lose in the end. They 
are the ones who give hobbyists a bad name, and should 
be kicked out of any club meeting they show up at. 

I would appreciate letters from anyone who wants to 
pay up, or has a suggestion or comment . Just write me 
at Alvarado SE, No. 114, AJbuquerque, New Mexico, 
87 J 08. Nothing would please me more than being 
able to hire ten programmers and deluge the hobby 
market with good software. 

Bill Gates 
General Partner, Micro·Soft 

Dear Drlgon: 

The February issue of Homebrew Computer Club Newsletter 
carried a letter from Bill Gates of Micro..soft (also in 
this issue of PCC) decrying the number of people who 
were stealing ALTAIR BASIC. 

A very good case was made for the viewpoint that, since 
MlTS had spent so much time and money developing 
this software, they deserved to be compensated directly 
for that effort, and anyone who obtained their BASIC 
without payment was I thief. 

Without in the least disputing their right to so react, I 
would like to suggest that there is another way to look 
II the question of software development cost that they 
might consider, which at least has the advantage of not 
requiring the commitment of a large part of their effort 
to policing the use of that software. 

I don't believe anyone interested In the hobbyist computer 
field wishes to denigrate the contribution of MITS to that 
field. They were the first, without question, to have faith 
enough in the hobbyist market to put together I package 
enabling large numbers of us 10 get into home computing. 
It would be a big mistake, however, for MITS et ai, to 
forget thll the hobbyist also brought something to the 
party. We brought money, time, interest and FAITH, in 
quantities that no mere advertising campaign or magazine 
article can take credit for. Had it not been for the 
early gathering together of "Computer Freaks" to 
mutually reinforce one another'S desire to get into home 
computing, I question whether MITS or any other 
hobbyist computer supplier could have gotten off the 
ground. 

It is one thing to have one's interest piqued by a pro­
vocative ad or article, but another thing entirely to 
commune with others who have actually taken the step 
into home computing. I imagine many purchasers of kits 
were motivated to make the jump only after they dis· 
covered that other purchasers were folks just !jke tr.l'ffI 
rather than triple-dorned geniuses or millionaires. 

If we hobbyists can bring MITS and others to accept the 
"Free Software for Hobbyists" if only because we have 
already stolen it and spread il beyond recall, does this 
mean we are home free? By no means. Having gone to 
the well of free software we have to be consistent and 
continue to drink from that well. Our obligations would 
be as follows: 

(I) No hobbyist should incorporate software developed 
by someone else into a commercial package without 
prior agreement of that developer, including 
financial agreement. 

(2) Hobbyists should give non-exclusive "Shop rights" 
to their applications packages to the manufacturer 
from whom they stole their high level language. 

(3) Hobbyists must recognize that our mainfrlmers 
such as MlTS, SPHERE, lMSAl and others must 
penetrate the small commercial user market if 
they are to survive and continue to develop hard 
and soft goodies for us. To further that goal, we 
must III let as extensions of the R &; 0 and PR 
department of our chosen CPU manufacturer, by 
feeding back our developments to them and by 
talking up the use of small computer systems 
whenever the opportunity presents. 



Computers are now sitting in the same place automobiles 
were at the beginning of this century. Until the roads 
(software) become generally available, there can be no 
"Model T" marketed to brinR the cost and utility of 
the automobile (computer) within reach of the common 
man. Those of us pioneering in the field of personal 
computers have each to pave our share of the road. 

Personal computing has come a long way in the past year, 
but we are not home free yel. WE need low cost hard 
copy, low cost mass storaRt, and low cost applications 
packs that will permit entry into the field at any level 
of proficiency. These things will come about only if we 
maintain a profitable market for those who supply us. 
The structure of this market requires the interaction 
and cooperation of all interested parties. What do you say? 

The Old Soldier 

PS - Lest someone mirundersland me, I am neither a 
source nor a recipient of stolen software, nor do I Intend 
to be. The preceding discussion represents my thoughts 
on a way to heal an unfortunate breach between 
manufacturer and hobbyist that,lf aUowed to widen, 
would be disasterous to the continued growth of 
personal computing. 

-O.S.-

Altairitus 

In the computer industry, you can always tell how well 
a company is doing by the type of remarks made about 
them. IBM is unequivocally numero uno. This Is easy 
to tell, just ask any of the millions of satisfied/unsatisfied 
users. There probably Isn't a single, involved,lBM user 
who doesn't daily say things like: 

"This '·f%t system, you can sure tell it was designed by 
IBM"; "This operating system Is so bad, only IBM could 
!leU it and get away with it"; "$4500 a month for that 
measly little piece of do nothing hardware ... OK I'll 
take one"; etc. 

And the world keeps rushing to their door. 

IBM ~ -j leader. They know what the market is ready for. 
They know precisely when the market is ready for it. 
And Ihey know exactly how much technology to offer­
IIlHi not to offer at this precise time. 

Sometimes you have to stick your neck out. I heard that 
IBM had two internal dates for announcing the 360 
(way back when ... ), the second date being the real 
dale when the system would be complete with an operating 
system, etc. Market intelligence told them to bring It 
out on the first date. I remember very well, playing 
with a delivered and installed 360/30 which had NO 
operating system available for it. At some point in the 
following months, a system called 80S (this was the 
forerunner of the current DOS) appeared. Anyway -
what I'm getting aroWld to is, somebody has to be first. 
Getting something out at the right time seems to be 
very important. The IBM of micros currently seems to 
be MIl'S. They had the intestinal fortitude Gust plain 
guts) to bring out a complete computer aimed at the 
hobbyist market - which anybody knows is a milUon + 
times tougher than the industrial market (shudder shudder) 
and then proceed to plow headfirst through the tons of 
flack, only to come out as the HOBBYIST'S INDUSTRY 
STANDARD. You may still be a hold-out, but it's true. 

How many ME TOO companies are tluiving businesses today 
only because of the ALTAIR? OOZENS .... And 
what is the next nlOsthopefullYluccessful mini computer­
size micro maker emulating? the ALTAIR of course (I'm 
speaking of the IMSAI 8OSO). It's plain to see that aU 
of the background noise, panning MITS as a purveyor of 
faulty merchandise, Wlmet schedules, and scanty support, 
is equivalent to that which can be heard about IBM. It 
may be true. It may be false. But In reality, MITS has 
done (and is still doing) one hellava job in running the 
0011 in the micro-hobbyist World . "ME T()()ers" are 

great too. If it weren't for them, the front runners might 
get lazy. It's also the best way 10 get a better variety of 
paraphernalia and to get various levels of sophistication 
for each type of item. You can get 4K of RAM for just 
Wlder SI 00 up to just under S200, each having something 
different to offer. Try buying a Video Display Module for 
SI60 from MlTS, or try buying a dynamic RAM board 
from PTC, or try buying a Dazzler from either. But 
when you think about it, we're still talking about an 
ALTAIR. If your grandmother is/was like mine, all 
cameras in the world are Kodaks. To lay computer 
people, all computers are "IBM machines." Is It possible 
that all 808O's with a front panel and 100 pin wide bus 
will be called ALTAIR's? Probably not but it sure is 
getting close. Those people at MJTS deserve a lot of 
praise, thanks, hoorahs, etc., because they are the ones 
who blew the whole micro·hobbyist scene wide open. 

Thanks M1TS, my ALTAIR is a great machine. And if 
it weren't for you, l most likely wouldn't have a home 
computer yet. 

Jim Brick 
820 Sweetbay Dr. 
Sunnyvale, Ca. 94086 

SOME TIiOUGIITS 

I have been thinking quite a lot lately about Peop/~'s 
Computer Company and Q-eatil't: Computing, and what 
the existence of such publications means; about the 
explosion in computer, minicomputers, microprocessors 
and the "hobby" computer thing, and what such an 
explosion means; and about community communications 
and free schools and deschooling society and social change 
and the certain knowledge that world·wide disaster is 
Imminent, and I am wonderinR If anyone has the faintest 
idea as to what is going on. 

We appear to be rushing head~ in this country (only in 
this country?) into something which I have started thinking 
or as the dlstributed-computer SOciety. Two computers 
in every garage ... and in every washing machine. oven, 
radio, watch, telephone, doorbell, in short, a computer as 
an integral part of every technological device. The SI 0 
microprocessor is hefe and getting cheaper every day. 
Already everything is electroniC, soon, everything will 
have a microprocessor snuggled somewhere within It. 
This worries me. 

To help you see why il worries me, let me rephrase a 
sentence from the above paragraph: Already our tools 
are all electronic, soon, our lools will all have micro­
processors as integral parts. This is an inlportant point 
because a microprocessor is an inherently incomprehensible 
device; a device which cannot be understood out of the 
context of an extremely complicated, elite technology. 
How does a microprocessor work? No, not what it does, 
but how it actually does it? Is that not really important? 
We are beginning to build things USing tools which we do 
not really understand. Do we understand what we build 
with thoSt: tools? 

We are touting the computer as the educational device to 
end all educational devices, but we frequently stress the 
point, "Don't worry about how it works, that isn't 
Important," often addinR, "I don't really understand it 
myself." I can't help but think or what Ivan Illich says 
in Deschooling Society about the radio, how mass pro­
duction techniques changed it from an educational source 
of parts and electronics kno?!,ledge into a disposable 
throwaway. With computer it's worse; in many cases we 
don't even understand the software. In many cases we 
are prohibited from understanding the software because 
it is critical or proprietary or necessary to "system 
security" or simply written in a half-assed way which makes 
it impossible to figure out. 



Some of us are thinking of basing various social revolutions 
around the "inexpensive" computer. Try comparing the 
price of an Altair against the world median income! And 
how secure is any revolution based on a black box, the 
production, the understanding, of which is not in the 
hands of the revolutionaries? (Seen any basement diffusion 
furnaces lately? lon.lmplantation in the bathroom?) Whose 
revolution is it, anyway? The people's? Or the fraction 
of a fraction of a percent of the population who at 
least partially understands the technology involved? 
Think of the eliteneu of even the readership of People's 
Computer Company and Creative Computing! Are we 
serious, or are we just playing with our fascinating new toy? 

I'll assume that we think we are serious, because computers 
are transforming world technology. It's hard to comprehend 
how onmipresent the influence of the computer has become. 
Environmental and social impact statements are not 
required on new technologies that bloom overnight and 
captivate all thinking in the wink of an eye. And that's 
the way II happened! 

I entered college in 1971 and the holiest thing going was 
the Heathkit electronic calculator that would do four 
functions for only SI30.00. It was fantastic! By the time 
Illraduated the Altair was in production and the 8080 
had 78 instructions for SI3O.00. 1ltat is starkly 
unbelievable! Except that it happened and it's still 
happening. I entered college from one culture and graduated 
into another.one. I'll have my master's degree in one year 
and what will it be like then? Star Trek on every TV in 
the nation, probably. Is that the idea? 

~~ 

The idea is for some people to make a lot of money and 
expand their industry and keep the GNP growing. That 
is the gut force behind the computer explosion, that 
and the fact that the computer is the advertiser's dream 
come true. "Here is our universal d041J. Take a close 
k>ok at it. We guarantee that you can think of something 
to use it for! If you can't, .....ell, sorry, it looks like your 
business Is obsolete." The self-el(panding product; the 
product which grabs you by the throat and says, "Thou 
shalt do It my way, or your investment is worthless. 
And by the way, I'd do it a lot better with another 32K." 

To return to my main point, I guess what really bothers me 
is that we are beginning to blse so much of OUf everyday 
world on technologies which are not intuitively under· 
standable. We no longer feel that it is necessary to under­
stand our tools. I believe that if we do not understand our 
tools, then we do not control our toob, our tools control 
us. The people who do understand our tools control us. 

If I am the end user of a computer statistical package, but 
I am not a programmer, then if someone changes the 
package I must change. If I am a programmer, but don't 
understand hardware, then if someone changes the machine 
I program for ,I must change. Even if I understand all 
facets of the computer I use, from software to hardware, 
I am still in trouble, for if someone changes the design of 
an integrated drcuit device such as a microprocessor or 
a memory chip, there's not a damn thing I can do about 
it except change to suit Them. 

AU users of advanced technologies are subservient to 
the elite who understand and control those technologies. 

Even the elite represented by PCCand Creative are not 
very elite. How do People:S- Consumer Comptllty and 
Oeativt! Consuming grab you? (Down, Dragon!, Down!) 
I'm not too taken with those names, but even though I am 
fairly knowledgeable about computers 1 realize that I am 
baSically helpless. I am still only a user of someone else's 
technology. If things continue on in the same way they 
are going right now,l am not sure that I see the situation 
getling any better. 

Aha! The way is clear for the usual Basic Question: Must 
Things Go On This Way'? No, I'm not denouncing com­
puters or technology or capitalism or anything else. Per· 
haps there was only one way to reach this point in history, 
it makes little difference,.....e are here. The distributed· 
computer society is upon us. We know that computers are, 
if nothing else, great toys and we have hopes that they 
can be much more. 

But must computers remain black boxes? Must computer 
technology, itself, remain of no educational value? Must 
control of the use of computers for social change remain, 
ultimately, with others than those who are trying to bring 
about change? Must the public forever fan farther and 
farther behind in understanding the devices with which It 
is manipulated? 

Okay, I am but an egg, and all tlut, and I don't have many 
answers, so I'm asking: Can we have an understandable 
computer technology? Is the way we Ire doing things 
now the only way to do them? Can we transform computers 
into tools which most people can understand and use? 
Can we have computers for people? Can we use computers 
to bring about useful sodal change? Can we reconcile 
personal computers in tlUs country with the fact that much 
of the world population will starve to death by the end of 
this century of technolOgical progress? Are we really 
doing something useful in terms of the future of this 
planet, or are we really just playing games? 

Those are some pretty brutal questions, and to some degree 
I have been playing the devil's advocate, but I really want 
to find some answers. So now that I've raised the points, 
and I'n admit that some of the things I've said could use 
some expansion and clarification,let's have some discuuion. 

John R. lees, Jr. 
Associate Editor 
Creative Computing 
P. O. Box 1543 
Rolla, MO 65401 

MINI MICRO MART 

I read in your paper that you have only heard negative 
comments on Mini Micro Mart. Well,l waited 6 months for 
the Monitor ROM and PC Board and 8 months for the 
cassette interface. 

But-on 2 December 75 I ordered the MOD 8().1 CPU Board 
and MOD 8·8 Backplane and I received them on 17 Decem· 
ber 75! So I think M.M.M. has gotten their stuff together. 
I for one still plan to do business with them. 

lee C. Hanson 
2914 Snyder Ave. 
Cheyenne, WY 82001 

NEW ORLEANS COMPUTER CLUB 

If you live in the metropolitan New Orleans area and are 
interuted In computen, you are invited to join our group. 
Whether your interest is hardware, software, applications, 
or just general interest-we welcome your input. For fur· 
ther details, please write or call: 

Emile Alline 
1119 Pennsylvania Ave. 
Slidell, LA. 70458 
504-641·2360 

LONG ISLANO COMPUTER CLUB 

We would like to advise you that a computer club now 
exists on Long Island, namely, the "Long Island Computer 
Association.· 

As chairman of this organization, I would like to be able 
to keep the membership informed of what is happening in 
the computer hobbyist field. We would appreciate any 
help you could offer in assistance or advice to a new club. 

Gerald S. Harrison 
Long Island Computer Association 
36 Irene Lane East 
Plainview, New York 11803 

(Ever feel like you were being clubbed to death?) 

ORANGE COUNTY COMPUTER CLUB? 

I'm thinking of starting a computer club for Orange County, 
California. P1ease contact me if you are interested. 

Kenneth Donnell II 
P.O. Box 2533 
Seal Beach, CA 90740 

AMATEUR COMPUTER CONVENTION 

The first Convention of Amateur Computer Hobby· 
istl will be held on Sunday, May 2, 1976, at Trenton 
State College, Trenton, New Jersey. Called the "Trenton 
Computer Festival," it will include: a convention of 
amateur computer clubs, technical talks related to home 
computing, door prize conteslS, demonstrations by 
computer amateurs and groups, program duplication 
gervice, manufacturers' booths and seminars, and a flea 
market area for swapping and selling of components by 
amateurs. 

The Festival is sponsored by the Amateur Computer 
Group of New Jersey (the largest such group in the east 
with over 160 members), and Trenton State College. 

The amateur computer hobby Is off and growing at 
a phenomenal pace. It is anticipated that over 1,000 
amateur computer enthusiasts will attend this flIst con· 
vention. 

For more information contact: 

DR ALLEN KATZ 
Trenton State College 
Trenton NJ 08625 
(609) 771·2487 
(609) 443-3184 (eves) 

PROF. SOL tiDES (PreSident, ACG·NJ) 
Union County Technical Institute 
Scotch Plains NJ 07076 
(201) 889·2000 x247 
(201) 227·2063 (eves) 
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a22 Sum8"_ 
Dear Bob, Enclosed you wi" find a paper entitled "One Evaluation of a SPHERE 

System" for publication in People's Computer Co. I have also sent a copy to Micro-S 
Newsletter to get as much hobbyist coverage as possible (I realize some duplication wiff 
occur). 

I have a request to make, I would like to know of any inexpensive 1 ?02A PROM 
Programming circuits that I can buy or build that will be compatible with my Sphere 
system (as is, or by modification), I have a copy of the Intel circuit and it is quite 
complicated and heavily discrete. There has to be a better way. I could design my own 
but why fe-invent the wheel. 

Speaking of fe-inventing the wheel, I grew tired of waiting for Sphere to deliver 
my cassette interface so I designed my own. It uses M8fi'chester (Aiken FI2F) coding, 
/)as no one-shots, will tolerate +25rx. to -31.25% speed and/or frequency variations, 
records at 1500 bps, and 800 bpi, and uses 761Cs. Why go agBinst the KC Stdl you 
asklKi. Well, for trading soft'NBre I will have a KC Std, via Sphere, but my own 
deSign is more efficilfflt at packing data and rscord and pfayback times. However, if 
you wish to use the KC Std, changing one timing circuit will get you there. If you 
are interested fet me know and f wifl do 8 shorr article on it. 

f guess that is it for now. 
Yours trufy, 

CHARLES BURTON, Ph.D. 
2309 Hazel Ave. 
Dayton OH 45420 

ONE EVALUATION 
OF A SPHERE 

by Charles Burton 

WHICH PROCESSOR? 

2 7 au A 

In the early 1970's, Intel developed some microelectronic circuits that would 
revolutionize the electronics industry and would intrigue hobbyists. Although the Intel 
4004 was developed first, the Intel 8008 has probably been used by more hobbyists 
than the 4004 because of the design of the Mark 8, and of the Microsystems Interna· 
tional MOD·8. The major drawbacks of the 8008 are the large quantity of overhead 
circuitry required and the slower speed, when compared with the second generation 
devices; however, the price made it attractive. Then MilS introduced the Altair 8800, 
using the Intel 8080, and the hobbyist market exploded. Now kits are available which 
use the National IMP·16 and PACE, the Motorola 6800, the Fairchild F·8, the MOS 
Technology 6502, the Intersi! IM6100, and others. After surveying all of the available 
microprocessor data, I decided to go with an M6800 system; although for software 
support the IM6100 might have been a better choice since it emulates the PDP·8/E, thus 
opening up a vast library of DEC software. The M6800 has an architecture similar to 
the POP 11, treating I/O and memory addressing the same. The chip family approach 
and a sin,!le power supply are also desirable features of the Motorola device. 

PLACING THE ORDER 
Sphere was probably trefirst company to introduce a system using the Motorola 

flolCToprocessor. They started their design in early 1975 and I believe their first adver· 
tl!oement appeared in Radio-Electronics in July, 1975. Their introductory offer was very 
enticing and subsequent telephone conversations convinced me to take a chance on this 
new system. I ordered the System 2 kit containing a CPU board with 4K bytes of 
dynamic RAM, a CRT board (similar to the TVT video generator). a keyboard, 
Communication/Cassette board, power supply, and terminal. Their introductory offer 
included a 18O-day guarantee, and a 5% rebate for late delivery (in excess of 60 days). 

DELIVERY 
The kit was not delivered within the 6o-day period, and Sphere lived up to their 

rebate offer. The kit did arrive about a month later and it came in five or so install· 
ments. However, as of the first of the year, the Communication/Cassette board has not 
been delivered. This late delivery is due in part to a re-design required to make the cassette 
interface compatible with the BYTE conference standard. The delivery has been 
promised for March, 1976. The Operator and Reference Manual and the System Soft-
ware were not delivered until about 1Y:r months after the parts were received. 

ASSEMBLY 

t CPU Board. The instructions consisted of 1Y:r pages of assembly procedure, a 
parts list, a part layout sheet, and schematics. I spent about five hours assembling this 
board. The 1702As containing the system monitor were not included with the parts, 
and were not received until November. One resistor was mislabelled and on the layout 
sheet; there were no instructions on using the real time clock; a few of the parts were 
D'"owded making part insertion difficult at times; and there were a few errors on the 
schematics. 

t Keyboard. The instructions consi~ed of .3Y:r ~ges of assembly procedure, a parts 

list, a part layout sheet, and schematics. I spent about five hours assembling this board. 
The assembly procedure for the space bar was absent from the ilstructions, causing 
some head·scratching. The key·switches are similar to those used in the SWTP TVT and 
their reliability is questionable. At the outset, four checked out bad, i.e .. open or short. 
After assembly, three lIrned out to have extremely bouncy characteristics and two went 
bad (shorted) during a three-week period of no use. Sphere indicated that the manufac­
turer has tightened their CA, and if the owner wants to return the old switches for 
e)(change, along with $5 for handling, Sphere will replace the keys. The major problem 
is that after the keys are soldered in place, unsoldering may destroy the etch (because 
the lines are very thin) and the plated·through holes. 

There were a few PC board layout errors which had been corrected by Sphare 
by cutting the etch and running wire. One of the original bad key-switches was one 
that Sphere had soldered into the board as a PC board correction. 

t CRT Board. The instructions consisted of 2 pages of assembly procedure, a 
parts list, a part layout sheet, and schematics. I spent about four hours assembling this 
board. Numerous resistor positions on the layout sheet were absent or wrong; part 
c:ount and components delivered were wrong in a couple instances; instructions to com­
plete the RF section were not included; and one PC board layout error which Sphere 
had corrected was evident. 

An RF transmitter can be added to this board since the PC board has the etched 
area available. The circuit for the transmitter is identical to the TVT circuit published 
by Radio-Electronics. There are also pads availeble for affixing a Gaussian shield. I made 
my shield from copper screen, cut to form a five-sided box. All edges were soldered, 
and silicon rubber glue was applied to the base of the shield to insulate the shield, thus 
preventing component shorting. Wires were soldered to the screen, then soldered to the 
shield grounding pads. 

t Power Supply Module. The instructions consisted of no assembly procedure, a 
parts list, a part layout sheet, and schematics. I spent about four hours assembling this 
module. The major problems came from missing hardware (nuts and bolts) and a couple 
of misdrilled holes. The lack of enclosed assembly procedure caused some frustration. 

t Terminal Module. The assembly instructions consisted of no assembly procedure, 
a parts listr and no part layout sheet. I spent about one hour assembling this module. 
Again, missing hardware and some tolerance errors caused problems. Also, the lack of 
assembly procedure and a part layout caused frustration. 

General. The boards are good quality and the plated-through holes saved untold 
problems. The only thing that I am apprehensive about is the narrow etch widths. 
Because they are narrow, soldering and unsoldering components can cause the etch to 
lift away from the boards; also, ohmic drops and noise problems can occur. There are 
more than enough decoupling capacitors on all of the boards. 

Any missing parts and hardware were promptly sent. The new assembly pro­
cedures (included in the Operator and Reference Manual) have been up-dated to 
include some of the procedures that were miSSing from the original instructions. How­
ever, I must say that a major deficiency of this kit is the documentation. I believe that 
the assembly procedures are not nearly sufficient for the general hobbyist. Sphere 
would do well to survey Heathkit, SWTP, and MITS kit assembly instructions for use 
as guidelines to improvement, After reading the Operator and Reference Manual, it was 
found thllt the manual could (ll~ $lond II va$l amount of improvemont. I estimate that 
there are at least two typographical, grammatical, and/or technical errors per page. 

DEBUGGING 
After the components were soldered to the boards, the flux was removed by 

using a toothbrush and alcohol. I found that backlighting the boards with a high 
intensity light allowed me to easily find most solder bridges. However, because some 
of the component solder pads were so close to etch lines, a couple of bridges appeared 
as though they were proper SOlder connections. In particular, one of the clock circuits 
had such a solder bridge aWl it took me about two hours to find it. 

Much has been written about "the front panel vs. the software monitor." During 
the debugging of the system, a front panel can be invaluable. If clock circuits, memory 
address or data busses, etc. are defective, a system monitor is of no usel I started d!­
bugging the system with a YOM and a logic probe, progressed to an oscilloscope, and 
ended with a logic state analyzer. In all I spent about seven hours running down the 
various "bugs." 

I had and still have some power supply problems. The zener diodes and the 
series resistors of the -5 Volt and ·12 volt supplies run extremely hot. Increasing the 
series resistor to reduce the zener current would probably alleviate the problem. The 
+5 volt and +12 volt supplies are low, but within the regulator specifications. However, 
ohmic drops in the cable from the power supply to the terminal (about 10 feet of 
22 AWG wire) and in the interconnecting and distribution ribbon cable (about four 
feet of 30 AWG wire) drop these voltages to near or below the lower limit of the IC 
supply voltage specifications. I believe that it would have been much better to dis­
tribute the unregulated voltages to the boards and to put regulator circuits on each 
board. The system cost would have increased somewhat, but the problems with ohmic 
drops would have been overcome. 

The power-on-restart circuit only works occasionally. However, a "fix" has been 

suggested in Sphere's Global News. 
Another documentation deficiency that is also evident is the lack of information 

on debugging any hardware problems. If the kit builder does not have a good under· 
standing of digital circuits and the other circuits which make up the kit, he will have 
a rough time during this phase of the kit construction. Also schematic errors can make 
things even worsel 

HARDWARE 
The CPU board contains the M6800 CPU, four 1702A PROM's (1 K bytes) con­

taining the Sphere Program Development System (PDS) software, eight 2107 dynamic 
RAM's (4K bytes). an optional PIA, a two·phase system clock, a refresh clock, a real 
time clock, and control logic. The system of clock phases (01 and 02) are derived from 
two monostable multi-vibrators configured into an astable arrangement. The 01 time is 
about 50011geC. in duration. The 02' is about 820 nsec. for all cases except during a 
write RAM cycle where it is 1000 nsee. This cycle time is 32% to 50% longer than the 
fastest CPU clock rate. The dynamic RAM refresh is not done on a cycle steal basis 
but shuts down the CPU by pulling the HALT line low for 64 system clock cycles out 
of about every 2 mS8C. The refresh clock is also derived U£llgJ.wo manmtables . • T.he .. 



real time clock is derived from the refresh clock using a binary counter to produce 
512,256,128, or 64 interrupts per second (tied to IRQ), The action of pulling the 
HALT line low during refresh causes two major problems. First, software timing loops, 

• 

a major programming tool, are impossible to use reliably. Second, the real time clock 
suffers from a similar problem since all interrupts are ignored while the CPU Is halted. 
There is another problem with the real time clock. It has the lowest priority In the 
interrupt structure since there is no way to directly detect that the real time clock was 
the Interrupting device. All other 110 devices whose interrupts are enabled must be ported 
before the reat time clock can be assumed to have caused the interrupt. I.e., assumed 
by default. 

The keyboard module has and is still giving me 90% of my headaches. The 
major cause seems to be the key·switches. The keypress codes are derived using the 
system clocks. two blnllrv counters lind a one of sixteen decoder, i.e., a multiplexing 
scheme. The keyboard II0is done through 'h of a PIA, leaving the other % of the PIA 
for a user-defined function. 

The CRT board contains a video geoefatOf' (similAr to the SWTP TVTI, etched 
area for an AF oscillatorltwinlelld IIntenna hook·up (parts and connection instructions 
not supplied), 512 bytes of static RAM, and a video clocking circuit. The video clock 
is also derived from two monostables. This clocking method does produce some 
waves in the display. The RAM not only provides storage for the CRT charllcters 
(32 characters per line by 16 lines) but is also memory for the CPU, i.e., directly 
addressable. The nifty part of this circuitry is that it has a DMA controller, whereby 
the video circuit can access the memory as long as the CPU is not addressing this 
memory segment, i.e., the CPU takes precedence. 

All connections between boards (address buss, data buss, control buss, and 
power supply voltages) are made by ribbon cable and DIP connectors. , have e)(pef' 
ienced a couple of problems with the DIP connectors. First, the connectorlsocket 
interconnection is not real tight so that connectors tend to work themselves loose. 
Second, the pins on the connectors are somewhat frail and I have had two pins break 
off during insertion. Third, care must be taken when inserting the connectors in the 
sockeu. I missed proper insertion of the power supply buss cable by one "shift left." 
Luckily the boards are protected against connecting positive voltages to the negative 
supply lines and vice versa and I only burned out one diode. 

SOFTWARE 
It is evident that Sphere has some good software writers. Within the lK bytes of 

the PDS PROM's is an Editor, Mini-Assemblef', Debugging Aid, and some Utility 
Programs. The EditOf has full cursor control and saolting capabilities. The scrolling 
aln store and retrieve text throughout the entire extent of the memory. The Assem­
bler allows tOf 63 one-character labels and origin and equates pseudo-operations. The 
opcodes are presented as two·hex digit codes. The operands are defined as data (one 
by tel. extended (two byte). Of relative and take the form of two or four·hex digits, or 
a label. The Debug routine allows fOf' addressing any memory location, viewing the 
contents, and changing the contents; the stack can be retrieved and modified; break· 
points (using Software Interrupt) can be set and reset; the Assembler symbol table can 
be accessed; and e program can be e)(ecuted, aU under keyboard control. The Utitity 
routines include multiply. divide, ASCII-to·Base and Base·to·ASCII conversions, CRT 
110, and more. 

GENERAL COMMENTS 
Sphere has what I consider some major hardware deficiencies (especially the 

keyboard) and some very good software. Be that as it may, Sphef'e Is one of the few 
rompanies that sells a complete system for a reasonable price. However. in its kit form, 
the present state of the documentation probably makes construction extremely difficult 
fOf the inexperieoced hobbyist. To date, Sphere has lived up to most of their promises, 
has paid their rebate for late deHII8f)', has promptly responded to supply missing parts, 
has really answered questions, and has been appreciative of feedback. On the other 
hand, the delivery times are not as good as had been first anticipated and promised. 

In general, depending on the intent of the user, the Sphere system is a pretty 
good system fOf the money. After all is said and done, you have a system for the $860 
or so that you have spent and not just a bole with front panel switches. Each individual 
will have to weigh the bfJlefits against tt-e deficiencies and make his or hef' own decision 
85 to whether the system will meet his Of' her needs. My inteot has been to indicate 
problem areas and good poinu, so that the poteotial buyer can go into the purchase 
with eyes wide open. I should note here that my system was one 01 the first delivered 
and problems can be expected under such circumstances. I do not intend to scrap the 
system; on the contrary, I intend to use the system to the full e)(tent of its capabilities 
to solve the problems that interest me. 

"'-H~"'-H~,-.q~"'-H~,-q~, 

Two new arrivals in Ihe market place are computers based on )ntersil 1M 
6100. The IntersillM 61.00 microprocessor is a 12-bit static CMOS device 
that is software compatible with the Digital Equipment Corporation's PDP·8/E. 
The key w')rds here are "software compatible". Everyone from the hobbyist 
to the Federal Government is discovering that the real cost of computers is 
software. 

The PDP-8 family has been around a long time and is widely used in schools 
and industry, as a result the amount of PDP-8 software could besl be 
measured in tons or cubic yards. Much of the software can be acquired at 
very low cost ( 4k Basic for $1.50). 

Of greatest interest 10 the hobbyists will be the PCM-12 in kit form from 
PCM, Box 215, San Ramon, CA. 94583. Kit prices range from $400.00 and 
up. An assembled and tested computer, the LSI-BO, is available from 
Douglas Ekctrunia., lile., 71S Marina Blvd., S:ln Leandro, CA. 94577. The 
price for a complete 4k package, $1,500.00. 

TAKE ME TO 

5TH Be W. 33RD!! 

For a good comparison of microprocessors compiled into a Single volume, 
get a copy of Microprocessor Reprints, Vol. 2. 

Contents include a fold-out wall chart giving capabilities, software support, 
prices, etc., and a file card type listing containing information on archi­
tecture, performance, and availability. 

Single copies cost $7.95 from EDN Magazine, 221 Columbus Ave, Boston 
MA02116. 

VIDEO GAME DATA BOOKS 

Every thing you need to know to fix that 
video game you found in your favorite 
electronic surplus store or pawn shop. 
Available, so far. are data books for 
Altair's PONG (512.50), Midway's WHEELS 
I and WHEElS II (set of two for 539.50), 
and TANK by Altair/Key (529.50). 

,}~~~~~~~~~~~~~~~;;~;;~;;~;;;;,~~~~~POLYPHONY COMPUTE 
New. The PA IA people's newsletter and 

e Microprocessor Users Group from Na- User's Group journal; an information ex-
MICRO·S NEWSLETTE tional Semiconductor a club for users of change primarily for owners of PAIA elec-

Thank you, Hal Singer, for starting Micro-S 
Newsletter, still the best tell-it-like-it-is, 
people·talking-to-people forum for the dedi­
cated computer hobbyist. $6 for 9 issues of 
Volume 2. Ask about back issues (it'S like 
panning for goldl). Micra-8 News/eller, 
Cabrillo Computer Center, 4350 Constella­
tion Rd, Lompoc CA 93436. 

National's microprocessors (PACE, IMP-16, tronic music synthesis modules and sys-
SCjMP), and Hamilton Avnet's PACER kits. tems. Edited by Marvin Jones. In the first 
Contributions cheerfully acceptedl Sub- issue, John Simonton, Jr, president of PAIA, 
scribers are entitled to free listings of user sez, "If you're into digital electronics in a 
library programs and a monthly newsletter, big way you can expect to see some PAIA 
Bit Bucket. For membership info and a things to go along with your computer. .. " 
sample issue, contact Georgia Marzalek, Send $2 for 4 issues in 1976 to Polyphony, 
National Semiconductor, MStI5, 2900 PAIA Electronics, Inc" 1020 W. Wilshire 
Semiconductor Dr., Santa Clara CA 95051. Blvd, Oklahoma City OK 73116. 
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Much thanks to MICROCOMPUTER DIGEST 
for permission to reprint their list of micro 
manufacturers. Here is their description of 
their publication: 

II you think you need a microcomputer, we know you 
need MICROCOMPUTER DIGEST· Industry's first , and 
only TOTAL mIcrocomputer news source. We',. 
dedicated to filling the microcomputer Information 
gap. 

Each month MICROCOMPUTER DIGEST focuses on 
the Important developments. Bllants and products that 
Influence the use of microcomputers, microproces­
sors, and related OEM producls and peripherals 

If II's worth knowing. It 's In the DIGEST. 

I year G $28 (lor overseu, add $12) 2589 Scon Blvd 
Santa Ct.r •. CA 95050 

Microprocessor Manufacturers 

The following microprocessor compan)e., to the betlt 01 our 
knowledgB. have produced or will be producing a mlcroprociIS­
sor. We heve attempted to eUmlnate the "paper tiger" announce­
menta. 

u .•. 
AOV",NCEO MICRO OEVICES 801 TIIomI*lfl Place. Sunnyv .... CA II<IOIMI (408) 
732-2400. John SprInger. AM 2801. AM 8OIOA (8010 '-'" Sou.eo) 

AMERICAN MICROSYSTEMS 3800 HomeslMd RoeCI. $onl.l CIar'. CA 85051 (408) 
2.6-0330 0..... 0IIII0~. AM8IIOO (s-wI Source) 58201 

ELECTRONIC ARRAYS 501 Ellrt AVIt'Iue. M1. View. C"'II<IG40. Olck EIIIr. EA IlOO2 

FAlRCHILO SEMICONDUCTOR 313 FllfC1l11d OrNI. Mt. Vilw. CA 1I<IG40.(.'5) 1112_ 
5011. J",k Mottl • • F-fl 

GENEAAL INSTRUMENTS IlOO W John Sir..,. HIclcIYlIle. NY 11102. (51e) 733-
3333. Jot" SlIIn. CP-11OO 

HARRIS SEMICONOUCTOft PO eo. (1(13. Milbourne. F1. 32801.13(5) 727-50607. 
1M6100 (s-'Id SOu.eo) 

INTEL CORP 3Oe5 eo-. A ..... Santa Cl .... C ... 85051. (408) 248-7501. Jim LoIly­
Systlm •• HII ffllt'llY - Componentl. 4G4. 4040. tIOOII. eoao, 3000 
INTEASIL 10100 NT..,..., A .... Cuperllno. CA 85014. (0l.0I) 257-5450. Gene Milel. 

"00 
MONOLITHIC MEMORIES 1185 E. ArQIIM AVII .• $unnyYlle. C ... 1l<I08II. (0l.0I) 731-
3535. Oon WlnMUd. MM11701. 5701 

MOO TECHNOLOGY Vlllioty Forge CorpO)r'lI C"III'. 850 Rlttlnhou_ Rd" Nor_ 
rIItown. PA 1Il<101. (215) 856-1150. Chucn Poddle.II5OX SIr ... 

MOSTEK CORP 1215 W CfOlby Rd .• Cor'Ollton. TX 75008. (21.) 2.2..Q444. BOb 
Cook. MK !IOe5. Mk·FtI (Second SOu.ce) 

MOTOAOl.A SEMICONDUCTOR 5005 E. McDowell Ad .. ~ A2 15Ooe. (lm) 
244-8tOO. MCUOO. MCIOIIOO. AM02tol (Second Source) 

NATIONAL SEMICONDUCTOR HOC! SImIcondUCIor 0 ... Sanl.l CIar • • CA 85050. 
(408) 732.5000. PM RoybII. OP/CP Set. IMPtlIt8. PACE. CMP-fl FlPS (40G4 '-'" 
SouroI) PPS-•• Pf'S-fI. Pf'S-4/2 (Second 5ourco) 

Nee MICROCOMPUTERS. INC. 5 Mintta 0.1 .... Lillington. MA 02173. (617) 182-
8410. H_d A. Sho.Ik. uCOM-fI (Simi'" 10 MO). uCOM-&A (eoeo Second ...... , 
PLESSEY MICAOSYSTEMS 11174 MeG,..... A .... S..,I.I AM. C ... 82705. (71.) 540-
*5. M'proc-18 

RAYTHEON SEMICONDUCTOR 350 EIIII 51.. loll. VlIw. CA 11<1040. (.'5) 886-11211. 
HOC! (s.conct SO\i.e.) 

RCA SOLiO STATE OtVISION 80~ 3200. At. 202. Sommervll ... NJ OHn. (201) 722· 
3-200.811 Wogner, COP-lt1OO 

ROCKWELL INTERH ... TIONA 3310 Mlrlloml ....... , Anehlim. C"'12t103. (71.) 832-
11650. BIt T ............. Pf'5-4. Pf'S-4/2. PPS-a. OP/CP s.t. IMP-eJle. PACE. CMP-fl 
(SeconCI SOu.ce) CP3-F (Second Soun:oI) 

SCIENTIFIC MICRO SYSTEMS 520 Clydl Ave .. Mt. View. CA 11<16'3. (415) 11&1_5700. 
Til Hu • ..,I. Mlcrocomrollef 

SEMI. INC. 3813 No. 28 AVII .. P'-<IIlI. AZ. aso17. (802) 263-0202. CP 1100 (Second ...... , 
SIONETICS CORP 811 E. ArqIiM "'VII .. SunnyYlle, CA 14OIMI. (408) 731-7700. 
OlOrgl RIgg •• 28S0. 3000 (SIconcI SOurco) 

SYNERTEK CORP. llt110 P ...... ....., OrIYI. Rock ....... MO 20152. (301 ) nO-055O. 
II50X (Second SOu.e.) 

TEXAS INSTRUMENTS Houl1on Compononts DI ..... Ion. PO. eo. '.43, Hou.ton. T)( 
77001. (7t3) .11<1-51 15, GlfllCl MeG". SPB0400. TMS 1000. TMS 1200. TMS 8Il00; 
TIIIOIO (s.cond Sou.ce) 

TRANSlTRON ELECTRONICS CORP. 1M Albion St.. Wlklfillcl, M ... 0Ieeo.(817) 
2.5-(500. Ronald W Evlllll, TMCI1101 

WESTERN OIOITAL CORP 182., Rid liill "'VII" Newport 8eK:b. CA 126113. (7 ' . ) 
557-3$50. LSI-II 

, .. AN 

HITACHI LTO .• 5-2. 2.cboml. Oh~mIChI. ChIyoCIlku. Tokyo 100. J'Pln HMCS-4 . 
HMCS-8.; MStIOO (SIc:ond Souroe) 

MITSU81SHI ELECTRIC CO. Ch'yod._ku. 2-12 Morunouchl . Tokyo. 
..lipan ""'nos (Il080 pln-c<l......,.Ub .. ) 

NIPPON ELECTRIC CO . 1735. Shlmonum.bI. M'kIIII •• -ku. K ....... kJ Cny. 
Kanog .... 211. J1P1n uCOM-<4. uCOM_5. uCOM-&A. uCO"'·" 

OKJ ELECTRIC INDUSTRY CO .• 282t1-4 MlII~1. M .... hlnu •• y.n • • Tokl'O . .lipan 
"'5t171OS (Second .ou'ce. eoao pln-comPl~ble) 
PAN ... FACOM LTO . 16-10. 2.cllOmI. J~ • • M-au,o-IIu . Tokyo. 152 JoplIn. 
T.kl.lO Shlnkol PFL_l&A 

TOSHIBA ELECTRIC CO .• 2· 1 Olnu. 5-ClIOmI. Chuo-ku. Tokyo. Jllpon TLCS- 12. 
TLCS-I2A 

Microcomputer Manufacturers 
~ 11-,.,...... 1275 H.mmerwooct A ... . Suno""lio. CA INOIII. (408) 

__ atod'" Co. 747 AJpho Dr .• IilghtenCI HtI .• OH 4-4143. (2111) "'H700 
AlnIricIti 1II11:ro1p ...... Inc. 3100 HOIrMI1Ud Rd., Sonta C ..... CA 85051. (408J ,.....,. 

• 
A~ Co~ De9tcM Box 311M. r ..... HMM, IN .7803. (112) 232-'840 29 
AppIIM C .......... TIC"' ...... ' Inc. 178tS Sky PnClrcie, IMnII. CAe2II8<I.l11<oI, 
551·"72 
Ala "'""Oft Entj.,......" 20, IV , PottboltllllM1 En .... tad. 0810 II. Nof'IrIIY. '''72, 87-
51_In 
C .. 0 ... !"r;c." .. 20111 S Rlld'>ey 51.. 5"'1.1 An •• CA 82705. (714,55&-1211 
CIIiIIornIoIo Micro Computer 11323 WwbI« A ... . Foumaln Vlllioty. CA 82708. (714, .... "" Comct-'Ullt8nn PO. 8o1l 1018. HuntlVille. A1. 3S«IO. (205) /137.5100 
c..,...- AvIoonIIIkM\, Inc. 111&51 Von IW'men A ..... Irvine. CA~. (714) 833-

"" Con1roI Logic:. IIIe. 8 T.." CI.tIto. NIoIlek. MA 01710. (817) (155.1170 
C._ I!lKtronice 85 Will. A ... " NeWlon. lolA 02158. (817) ae8-7700 
Dolll Nil"","", Inc. 151A Cenll.1 "'VII" F .. mlngd .... NY 11735. (518) 283-e600 
ONproducb Corp. 8218 D.scMo A ..... Woodl""; HHIt. CA 813&4. (213) 817.l1000 
~I_ C ......... 'piItM 750 Wlltmounl Rd W_1. I<ik:lllner. Ontario. N2M 
153 CMICIo.(5181 ~8-38011 
DlgltalIIectroNcI Corp. 212t111h St .• Berlloley. CA 11<1710. (415) 54-2t« 
DIgIt.I ~ C..".. One I.on WI'J. MorlborOUQII. IdA 01752. (817) 411_11511 
~r' Dec ...... ....- Ud .. 10 Oaur. T--, Conoda, Ift2 nl, (41') 171-

"" DOUQ .... I!JKtronlcl. Inc 7\1 101.,11\11 Blvd .. S.n LMnd.o. CA 11<1577. (415) ~tlno 
EIKtronIc: M __ • MognetIcI Corp. 12821 CI\Id.on A ..... H.wlhorne. CA 
802.50 (213) 844-MlIl DKtNftIc,roduct.-.-...... Inc. 11545 V~ 51., 5.., DIego. CA 121 10. (714) 276-.. " lUI. I ............... IIIe. T)'Chon 0Iv .• Baa 2012. Blecklbu,". VA 240lI0. (703) 1151-1Kl3O 
'lIIrchlkl C_ •• lnetr\HMntl C.,.. MOS 0Iv 484 B ill Ct.. MI. VIiIW. CA 11<16'2. 
(415) 1112-3200 0_" Alliomotlon, Inc. 1055 S.E. 51 .• Anal*m. CA 1121105. (714) 771-<4100 
0..111 IlIOItrunw'lt Corp. Mlcroelectronicl.1IOO W _ Jotln 51 .. Hk:klYlllo. NY 111102, 
(511) 733-3000 
........ eo.,. 700 W B.CIfM F\cI .• Modllon. WI 53713. (801) 2$5-8075 
1111'. n ' ..... 111e. 1822 Rupubllc: ........ San Leandro. CA 11<1577. (415) 483-20i3 
In ... Corp. 30115 ao-. A ..... SWItI CIII ... CA 115051. (408) 24&-7501 
1-....tIoMI .. lc:I.,. ..... 1Ii, l/Ie 122 Hutton 51" O.Itt*lburg •• Md. 20710, (301) 
840-1018 
1-.11. Inc. 10100 N. Tlnl.lu A ..... Cupenlno. C ... 85014. (408) 1iIge.5000 
JK...,.t • ....- 1505 11th St.. S.nl.l Monlea. CA 80400. (213)383-3711 
lIIortin III~ Ltd. MIcr~ OMIgn. 333fI eom""",eJII. NortI!lIfook. IL 
eooe2.(312) 4M-5OeO 
II~~ Inc. If)I.4(IN. Tontlu. Cuf*llno. CA850I •. (408)2.7-.... 
1IIcnc.o ....... T .......... Inc 1120 RMton Inn Conw Oftk:e BI68 .• R-. VA 
220111. (703) 120-11118 
IIIlctod.lilll Corp. 1711<'1 R..t Hili "'VII .. Irvine. CA 12705. (71.)54~730 
.. lcrolllt Inc. 2110 CoiorodO A ... " S.nl.l Moniul. C ... 804G4. (213) tl28-1122 .. 1croIogk.,....... 12 Wilden. Burnml ... MlnilMOla 55337. (612) IIIIO-0ge3 
III ....... '" .... " ........ pt.InM Inc. .20 MIIMw SI.. Sanl.l CIf, ... CA 85050. (408) , ...... , 
.......... 1II1cr-.nputw ........, S- fMlerIi Inllltu~ 01 ToeI!noIogy. LC~. 
EPfL. Bet..,... HI. CH-IOO7.......".,.. SwItHrIInd 
III .... IIIIc:to .... Itlltl -Mtnee 51.. SyrKU_. 11113203. (315) .22 ....... 7 
.. IT,. Inc. e328 Unn NE. ..... buquerque. NM tllI08. (505) 2flS.7m 
" __ lthIc .. --. Inc.. 1115 E. ""QIIM "'VI" Sunnyva ... CA II<IOH. (408) 7311-

"" ..onoIItHc; 'piItM Corp. ,.1 __ Or E .. EIIOIe¥fOoCI. CO (10110. (303) n{). 
,.'" 
liD. TecblOlotl,. !ftc. V..., forVI' C<orpO)r'~ Ctr NorftIIown. PA 11«11. (215) .... ,'" ......... eo",. 1215 W Croeby Rd. C1t.oIUon. TX 7500II. (214) 242..Q444 
IiIIGtofoIo ....... ocIuctor,roduc1I, Inc. 80. 20112. PhoenIlI. AZ. 8503e. (102) 244-.... 
IiIywo-TecIt, Inc. 218 North W .. lIlngton. WlChll.l. K.nu. tl7201. (318) 205-5278 
NotIoNoI .toNcoiIcIuctof Corp. HOD Soink:onClllttol' 0< .• S.nl.l Clf,f •• CA 115051. 
(400) 732-:1000 
NI!C .. Ici-. ........ I..,. 5 Miitle Dr .. L-..Jngton. IdA 12173. (811) 162-6410 
ot.ooI, ... C. 1860 Colon)' 51.. Mt. VIew. CA 11<16'3. (.15) lle7-11" 
~--.-. UcI. Baa 4637. Mt. VIew. CA Il<1040 '_1Icom, Ltd. 1{)'ltI, Jtrugeokl 2-chomo. Mlltlu.o-ku. Tokoy. Jeplln. (03) 716-

"" "'MccI Corp •• Ollpt. III I II Mlln SI .. Sultl 4. Loe Alloe. CA 804022.(.,5) IHI-18n 
......,. MIcrOI,.eonwInc. 187. Meo ..... "'VII .. Slntt.Ane. CA 82705. (714) 54{)'1IIM5 
Proc:eM Compue. S)'ItImt.lne. 5487 HIM 23 Or .• flint, MI U507.(313) 7117·11920 
, ... LOII Corp. 1125 AIrport Ad .• MonW.,. CA 83$40. (408) 372-4583 
~ Co. SIm/(;On(IIIttoI' DI'I .. 360 ElIlI $t.. MI.~. CA~. (.,5) 1116-8211 
lIIeA .......... Dtf. 8olI3200. Somentlle. 111 01878. (201) 116W713 
III .......... I~ C.,.. 3310 MI.lIoml A ..... AnIhelm. CA 12t103, (71.) 1132--...... C~ COf'WIIttIng 1322 RIIf. Bolton Poel Rod .. Milord. CT 06U0. (203) 
17._1573 
1dIntHII: .. 1cro • ..-, Inc. 520 Clyde A ..... Mt. View. CA 11<1043. (.'5) 8&4-5700 
..... iCIIIIcIor ~. Inc.. eo. tlel25. O·Hlrllnn. Alfport, ChIclgo.ILIIOIIM. 
(312) 2n.IOOO 
IIeMIIcI c:o.p. till E. ArQIiM "'VII .• SunnyYlle. CA t408e. (408) 738-7700 
SolId "* klenllllc Inc. MOMgOmeryv\III. PA In.:MI.(215) tI5S--64OO 
~ C~ ........ Inc. 37-15 Oku60 2-ehoml. KltltJIhIk._Ku. Tokyo. 124 .... ' 
IScIn9nto V....,. Oroup 11338-1( Sorrlt'110 V.11oty Ad .• S.n DIego. CA 12121. (714) 
452-0101 
IpIwre Corp. 781 5 500 W., Bounlllul. UT 14010.(101) 2lI2.u&11 
.."...."""'" Inc. .11 1.1h St., BettencIoi1. III 52122. (318) 358-7501 
.,..,.,.1 ............. ·_1 .... RD-l.80. I2&. Ollnmoro. PA 1t:3043. (215) 2.2-8315 
TIdWIroI, IftC. 11152 E. AlIIgIIInr AVII .• PtIhcIIIphIo. PA 18134.(215) .26-1105 
TNctrM .,...,. Co. 11101 Nordl!off St.. Northrlclgl. C ... 1132 •• (213) 886-2211 
TOIlllIMtrumon", Inc. OIeltal Syollm. Dtv .• 8oJI2lIOlI. AutUn. TX 78717. (512) 256-
5121 
W_ ... ...,Co. CometorOlv .. 30300SoIonlndUilfiIiPkwy .. 5oIon.OH4-4'38. 
(218) 3e6-tI2OO 
........ 0 .... Corp. 312t1 RId HII A ..... "'-POt! BIIch, CA 126113.(71.)557. 

"'" ...... Corp. 102 Notth 8th St.. LalI'jettI. IN 47804. (31n 7.2-6802 
....... ~ Corp. 54. Lunl A ..... Sc~mbetll.IL 10172. (312) 528-3OeO 
X_ AMOCII ... Box 2117. Howthorne. C ... 1I025O, (213) S7e-t3411 

~ * * * ~ * * ~ * * ~ * 
These same folks have their own offerings on the market. 
Here's what they say about their micro kit: 

JOLT MICROCOMPUTER 

A COMPlETE M)CROCOMPUTER IN A StNGL£ CPU KIT tNCLUDES: • An MaS 
Technology MCS6502 NMOS rnIcroproceasor I 512 bytes of program RAM, and 64 
bytes of IntemJpt vedOr RAM 0 I K bytes of mask programmed ROM contaInll'lQ 
OEMON • • powerful debug monitor I 26 programmable 110 linetl 0 Intem .. RC dodt. or 
crystal oonIroIed doO: WIth user ~ cryelat 0 Serial va ports lor UMII Wi1h • teIe­
Pfinler currenl loop drive.'rec:.iwtr. or an EtA standatd cIt!Y1tr/reeelYer I Expandable ad· 
dresa and cIata buses I Harttlllare JntemJpl I Control panel Interface Hnes ava~able on 
card oonnector I Complete usembIy manuals and sample programtl FOR $159.95. 

They also offer a line of accessorie~. Microcomputer Associates 
Write them for info. Note the change 2589 Scott Blvd. 
of address since we mentioned them Santa Clara, CA 95050 
in PeC vol. 4 no. 3. (408) 247-8940 
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All 
•• , ttl,,', 

Ge' No ••••• 

I have purchased an "80SO" kit, and have assembled the basic kit and a 1 K static board. 
I heve two 4K boards on backorder. 81009 with the manufacturer's 8K "Basic" 
!whatever that is) on cassette hlp!. 

The construction of the equipment was easy fOf me as I have many yean experience 
in the TV·Radio service business. Buttt-the taming (programming) of this electronic 
marvel is new to me. 

I need, very badly. some help writing bookkeeping and Inventory programs that I need 
in my business. 'can't afford $35-40,000 for a "Wang" or PDP 1" elc., and I believe 
there are thousands of small businessmen out there just like me that could Ule a machine 
of moderate cost that would help us in our business to compete with the RCA's and 
Zeniths. 

I have read all I could get my hands on (I've ordered your books and newsletters) 
about miao computers, but everything. so far. has been games and other hobby 
activities. 

I don't have much time to work on this, es my shop keeps me busy ell dey and part 
of the night sometimes. 

I don't expect or want enyone to forget the fun end of this miaooQ)mputer geme, 
but us working stiffs could use e hand. 

In the past, when I've had a problem I've gotten me some good books on the subject 
and read up on the subject. The things that I didn't understend, I would go to 5Ome­
one who demoostrated a knowledge of the subject end asked for help. 

I guess that's what I'm doing now ..... Help1 

Jack Robertson 
P.O. Box 10482 
Birmingham, Alabama 35202 

QUESTIONS LOOKING FOR ANSWERS 

Dear Bob, 

I am interested, as pi"obably many othen are, in setting my minioQ)mputer system up. 
The thing that pi"obably makes most people worry is getting ripped off in Ihe process. 
Maybe you could write an erticle where you. "Slarl to finish" put together a com­
puter,i.e., what to look for, expandebility, pi"ices, what to do after you finish the 
last solder joint and plug it In (pi"ogramming it?ll. Also maybe a little blurb on 
whether to stick with a stripped computer and run e$$embled or spend some more on 
software and go to BASI C, end what is the best type of memory for the money 
(ram, rom, pi"om, epi"om)? 

I am also interested in joining or starting a computer club in S-SE Michigen. Could 
you tell me if there is any or maybe put a small notice in your mag? 

I also need to know what is the best Iype of 1/0 device end where you can get them. 
Also the ups and downs 01 mass storage using a cassette interface. I know there are 
many people out in your readerland who would appreciate some advice and comments 
on the ebove (not to mention myselfllO Meanwhile, I'll try to swallow the funda· 
mentals of ALCOL-60. Talk to you laler. 

Steven Romanski 
13362 Satfour 
Huntington Woods, MI 48070 

P.S. Does anybody sell used or rebuilt teletypes cheaply? 

" ... SA T-IS-F AC.sHUN ... " 

I he .... been satisfied with Wilcox Entllfprises. He has sent what he offered, when 
promised. 

I have been dissatisfied with: 

Poly Paks. I have yet to receive a complete order. Usually they send the fillers 
and back order the Important items. And back orders nevet'" come until they are 
reminded at least once. 

MP Publishing Company. I sent carl Helmers an order in June, and have 
written to him ebout it twice. He answered in August but nothing came of it. in 
November he $lid he had to check his records, but still no action. 

My add-on 5ubsaiptlon to BYTE was put In parallel, and I receive duplicate 
COPlOl. ThIIt doesn't get ltnIightened either . 

Kendall Stambaugh 
5009 Guide Meridian Road 
Bellingham, WA 98225 

The Price Was Right 

I he .... the Altair special that was good thru September ?5, I.e., two four K melT'Ofy 
boards, Altair 8800, cassette interlace, end 8 K Basic ... a"1l are in good working 
order, with no problems in assembly. I hope to get some games and things up and 
running before Christmes. My opinion is that I got what I paid for , and that all 
things being equal, the pi"ice was right. 

I also belong to the digital group II concur with YOlK statement of "turning into 
another commel'"cial source"l the Miao-8 newslett .. group (Hal Singer lit al have 
done great things for all of us and really deserve more aedit than they are getting 
for gening the MiaooQ)mputer hobby off the ground) and "the computer hobbyist" 
group out of North carolina (haven't heard from them for a while!. 

M. Dougla$ Cellihan 
Berkley St., A.F.O. No. I 
8eritley, Mass. 02780 

Dear Dragon; 

AN IMPRESSION 

Dtar PCC, I am favorably impressed with: 
Your games book; 
Your small BASIC ideu 
The fact lhal Bob Albrecht took a minute to answer 

my boy's leiter, 
Your whole approach. 
I ha\iC just gotten my Digital Group 8080 system 

goin8. Did it to learn about it and hope to get Into 
games soon. 

OONAW SOUTHWICK 
7611 Aberdeen Way 
Boulder CO 80301 

WANTED: iNFO ON HEURISTiC GAMES 

If I can saape up the bucks I want to get into building a micro. I am really fired up 
about TINY BASIC. The Computer Science Department here has an IBM 370/135, a 
PDP8E running EDU-20, a PDP12 running EDU-50, a POP81 for playing with, in­
duding building hardware, and ports into the Minnesota MECC (Univac 1110) and 
MERITSS (CDC 64(0) systems: We ere getting a miao kit of some sort and I may 
try writing a TINY BASIC for it. Another student here has written some music pro­
grams for the 81 using two DIA converters. The people around here ere just getting 
into games and such. There are literally hundreds of gemes on MECC end MEAITSS, 
lou of posters, and poster generators, too. 

The only game I have written is a version of Conway's LIFE for EDU·50 and a Digi­
Log TVT. The pi"ogram was written in PAL·D (PDP Assembly Language). Using the 
interrupt capability of EDU-50 it is possible to break into the program at any point, 
position the cursor anywhere on the screen, remove and add cells, and then continue 
on with the new population. I used to start it up with a random panern and let it 
run for houB while I worked. 

I am fascinated by games, especially heuristic games, do you know If there are eny 
good intro level books on the subject: Also what othllf organizations are involved 
in reaeationat and educational computing: That's about it lor now. "U be looking 
forward to my first Issue of PCC with iUoQ)ncealed glee. 

Harold DeVore, Jr. 
P.O. Box 7161 
University Station 
Grand Forks, NO 58202 



A READER'S INTERESTS 

Dear PCC, Just in case your teaders' interests will 
affect the content of your publication, I'll inform you 
of my int!rests and abilities. First, I am an experienced 
systems programmer and systems analyst. Second, my 
principal interest is mathematics, and I want a computer 
to aid me in the preparation of papers. Third, I would 
like to have my own computer and haven't a small 
fortune to spend on it. 

So I would like to find out about inexpensive 
mini- and micro<omputers, preferably those with 
reasonable software (including assembler and text-editor), 
large and relatively permanent and safe, long.term, 
secondary or tertiary storage (e.g., magnetic tape, tape 
cassette, disc, paper tape, etc.), and good printed output 
that fits on an 8W' x II" page, though standard 
computer paper as an output medium is also desired. 
Ease of maintainability (of the computer hardware and 
system software) is strongly desired, as are debugging 
tools, utility packages, clean and relatively standard 
interfaces, etc. ASCII typewriter (teletype or flexowriter, 
etc.) input/output is probably the most standard 
character set to use. 

Sources at which systems can be purchased at 
discount, and easy modifications that a user can make 
to his equipment are other items that I would like to 
know about. 

Sincerely, 

GERALD STOLLER 
8313 Bay Parkway 
Brooklyn NY 11214 

MIRACLE WANTED 

Freeman Junior Col/ege is in the midst of a struggle 
to help Us students respond to the technical world in a 
Christ.centered human way. A donation of a PDP..g would 
allow us to study the use of computers for human benefit. 
Anyone wishing to donate such a machine andlor peripher. 
als, please contact: 

ED EPP 
Freeman Junior College 
Freeman SO 57029 

SUGGESTION 
Dear PCC Dragon, I have a suggestion for you. If 

your organization has enough time/people, how about 
putting a regular Question &. Answer column on hard· 
ware/software problems. You could call it "Dear 
Dragon," or "Dear Dr Byte" or something. The main 
thing is to open a channel between computer hobbyists/ 
freaks-something you have already accomplished, but 
that a regular column would reinforce. 

ANTHONY OZREUC 
1905 Crestwood St 
San Pedro CA 90732 

This is already being done most wonderfully by Hal 
Singer in Micro-8 Newslemr, Cabrillo High School 
Computer Center, 4350 Constellation, Lompoc CA 
93436. 

IMPETUOSITY 

PCC and friends, Impetuosity Ius its rewards! On 
seeing a tel'lt and rather innocuous looking ad of yours 
in the classified section of a popular electronics 
monthly. I decided to throw caution t('l the wind and 
send for a sample copy of something caned PeC. What 
I received was Volume 3, Number 5 (printer's overrun 
or prize Issue?) of your mag and was very favorably 
impressed. In fact, I was very nearly overawed. In my 
few years of rather tenuous association (now seemingly 
sevened) with the ·Comp. Sci.' dept of Western Washing. 
ton State College I had no intimations of computers 
being anything other than what one mighl read about 
in an IBM systems reference manual. Some serious 
proselytizing is indicated. 

At any rate, I would very much like to subscribe 
to PCC and perhaps help spread the word at the ouler 
reaches of the empire. Thanks for Ihe inspiration! 

LOREN PENNOCK 
4326 SW Cambridge 
Seattle WA 98136 

COMPIlfER FAN 

Dear PCC. I am presently an undergraduate in 
Information Sciences at the University of California, 
Santa Cruz. As part of my studies I have become 
interested in the uses of computers by and for non-
big business, non·technical people. Specifically, I am 
interested in computers used in a community access or 
resource system, computers used in elementary educa· 
tion, computer usage by small business, both in pro­
duction of a product (I'm thinking of the computer· 
printed children's story books which are cU5l0mized to 
include references to the child, his friends, pets, etc.), 
and for normal business application. on II small scal" 
and organizations developed around the "computer 
fan" as described by (among others) Ted Nelson and 
Stewart Brand. 

In re.reading the above list I see that I may be 
giving the impression of an aloof proto·professional 
studying some lower life form. Let me dispel all doubts; 
my allegiance is clearly with the computer fan, and my 
interest in these activities, while academic (I hope to 
complete my thesis in this area), might better be 
described as a passion. 

1 am writing you in the hopes that you can pro· 
vide me with some information In these areas. 1 am 
particularly interested in your company's history and 
operation. How did you people get started? How do 
you fund your hardware and overhead? What is the 
nature of your decision·making process? Is most of your 
programming and system work paid for or donated? 
Have you advised, assisted, or worked with any local 
business in some aspect of their work that involves 
computers? 

I would also be interested in any people, sources, 
or groups that you know of that are doing the things I 
listed earlier. In the same line, do you know of any 
publications or newsletters for or by people with these 
interests. The closest I have seen to this are the com· 
puter articles in the r::o.nofutiQII Quarterly. 

I realize thai 1 have asked for a lot, and any help 
you can provide will be greatly appreciated. If it is more 
convenient, 1 would be pleased to visit you in Menlo 
Park. I can contacted al (408) 429·2024 (days), and 
(408) 426-5587 (eves). 

Thank you very much for your time. 
Sincerely, 

JEFF BONAR 
Thimann labs 
University of California 
Santa Cruz. CA 95064 

LETTERS 

W-OP CENTER 
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Dear Bob, I am writing you this leiter to ask you 
to support W-OP Center, Inc., a non.profit education­
al organization devoted to teaching people how they can 
use computers. 

W-OP Center is currently engaged in three inter· 
locking projects. First, we operate a storefront facility 
where anyone may investigate computers through play­
ing computer games, taking introductory classes in com· 
puter operation and programming, and using the Center's 
machines ror personal data processing. Second, we are 
researching the existing literature of classroom com· 
puting for elementary and secondary schools in order 
to provide a consulting service for teachers wishing to 
introduce their students to computers and programming 
within the schools. TIlird, we publish two newsletters, 
contribute to other journals in the field of educational 
computing, attend professional conferences, and put on 
demonstrations of computer applications to education, 
art, music, etc. 

Most of us are aware that the computer is a pow­
erful manipulator of something-but we don't know 
what, or how, or by whom. Our ignorance leads to 
miSconception and apprehension at best, fear and 
underserved respect at worst. 

By providing direct access to small computers and 
promoting discussion aboui their uses and limitations, 
we hope to dispel some of the mystery which surrounds 
them. By teaching programmlng and computer operation 
we help the student develop general problem·solving 
techniques while inCidentally acquiring a useful voca· 
tional skill. By encouraging communication between 
educators, computer professionals, classroom teachers, 
and students of all ages, we are contributing to the 
evolution of more creative and meaningful education 
within our increasingly technical society. 

We encoul'1ge your readers to become active 
members of W-OP Center, Inc., by writing for 
further information. 

Sincerely, 

UZA LOOP 
LO-OP Center director 
8099 La Plaza 
Cotati CA 94928 

BOSTON STOREFRONT 

Dear Bob, I've heard you are doing something I've 
been considering for quite a while, opening a storefront 
computer center. If you wouldn't mind telling me, I 
would like to know how you went about it. How did 
you get financing? What are you using for machines? 
What kind of facilities and/or services are you providing? 
Do you have a standard software library? If so, where 
did you get it? How are you charging people using the 
center, if at aU? In general, I just want to know all about 
what you are doing. 

If I can do it, I would like to make a facility 
available to anyone in the Boston area. I was thinking 
of a microprocessor- based computer co-op. So far I 
have not generated enough interest to get it going 
though. 

Sincerely, 

MICHAEL ROONEY 
The Boston Systems Office, Inc. 
100 Allied Dr. 
Dedham MA 02026 

I Hope to do something on this next issue. In the 
meantime, write to: Community Computer Center, 
1919 Menalto, Menlo Park CA 94025, and LO-OP 
Center (see above).) 
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HEALTH CARE USERS' GROUP 

Physician with IBM 5100 would like to corres­
jXlnd with anyone in the heahh caTt field who is in­
terested in using the 5100 for CAl applications, e.g., 
patient education. 1 would be willing to exchanJ;C' doc­
umentalion in BASIC or APL.and/or start. 5100 
USERS CLUB specifically orien1ed toward medical 
applications. Write: 

RICHARD EASTON, M.D. 
5541 PBrliament Dr., No. 104 
Virginia Beach VA 23462 
(804) 490-0124 

(The pce Dragon would also like 10 hear about Health 
Care applications using IBM 5100, WANG 2200, HP 
9830, TEKTRONIX 4051, ALTAIR 8800, and similar 
stand-alone computers. In fact, we would like to start a 
rtgular section on Health Care applications. especially (I) 
CAl, and (2) biomedical instrumentation. 

RESEARCH SYSTEMS 
FOR MEDICINE 

Dear Bob, I am writing after reading about your 
interests in microcomputers and brain waves. Our inter· 
ests seem to be somewhat the same so I'll tell you a little 
about mine. 

First, I work as the biomedical engineer in the 
Department of Neurosurgery at Jefferson Medical College 
in Philadelphia. I am also a graduate student at the Uni­
versity of Pennsylvania (Dept of Bio~ngineering). 
Research Systems for Medicine evolved when I found 
myself doing lots of small computer/electronic jobs for 
different people around the city (programming, inter­
facing, equipment deSign, etc.). Though it is still basically 
lone-man operation, 1 have moved into a larger area and 
have a few people working for me part-time. 

I have been working with microcomputers for 
about a year now and hope 10 concentrate only on their 
applications to medical instrumentation in the future. One 
project I have just started is the design of an automated 
neurological diagnostic laboratory. I plan to use an Altair 
8800 to control a number of subsystems (signal averager, 
stimulator, frequency analyzer, elc.). Our primary emphasis 
'NiU be analysis of evoked potentials from the brain but I 
will also be doing some spectral analysis of EEGs and thus 
could easily do some biofeedback. 

My intereSIS are mostly in computers and the brlin. 
I will keep you informed of my results and any other 
projects of interest. I hope to hear further of your work. 

Sincerely, 

RICHARD MOBERG 
Research Systems for Medicine 
404 S. Quince St 
Philadelphia PA 19147 

BIOSIN 

Dear PCC, The September issue is, from my 
point or view, the best ever, but that is somewhat 
biased in thai I am heavily into Altair 8800 and MITS 
BASIC, and the issue was loaded in that direction as 
wen as toward what seemed to be a somewhat greater 
number of BASIC games than in the past. I've just 
recently gotten enough memory to do "BIOSrN" 
which you published lasl year. The scientific basis for 
it has been discredited, or at least greatly modified. 
For example, much work has been done in circadian 
rhythms; however, very few people believe in 23-, 28-, 
or 33-day cycles. The work thai has been done 
suggests the possibility of something like that, but 'Nitb 
cycles whose periods are Dot constant and not the 
same from one individual to another. The closesl thing 
to it is the menstrU.lI cycle in females, which doei not 
operate in the same way until nearly puberty. None­
theleu it is great fun to watch the three intersecting 
sine waves, especially since the pattern does not 
repeat for 58 years. Please publish some more lengthy 
BASIC Programs. 

Sincerely, 

PEOPLE VS IBM 

Dear Friends, I'm a syslems analyst and program· 
mer who is going back to secondary teaching and edu· 
cational research (mass.media oriented). Boy, can I use 
some information about the revolutionary use of com­
puters! 

Between now and June 31st, I'm on • research and 
development project in a health information system. J 
intend to write about it-what pubBcations are interested? 
J can also use some psychological support in making 
this health system lum people-serving instead of IBM­
serving, as it now stands. 

A year from now I will be working with kids 
again somewhere and want to do as much as I can 
toward getting computers to be tools instead of 
masters. I've read Zephyros and want to see more of 
what People's Computer Company is up to. 

JOAN KARNES 
aly of New Orleans Health Dept, Co-opeutive Health 
aly Hall Big, Civic Center 
New Orleans LA 70112 

RlCHARD RUBINSTEIN, 00.",--., 

7711 EbaRd '~~~~~~~~~::::~~~~~~~~~::::~~~~~~ Alexandria VA 22306 

(For info on circadian and othe-r rhythms of life, read 
&xJy lime by Gay Gaer Luce [Bantam. 1971. 441 pp. 
51.50, paper.]) 



doing It ! 
Doing itl is a new magazine which publishes specific, conaete desaiptioo$ of what 
people in cities are actually doing to evolve alternatives to the mainstream in goals, 
values and practices. Articles contain reports of cooperative working. buying and 
living arrangements; growing food in the city: deschooled learning; neighborhood self­
reliance; decentralized low or non-profit economics; non-traditional medicine 
and other services; community organizing. and more. Six issues a year. with the first 
one coming out in May '76. Sample copy $1.-a year's subsaiption is $10.-('ir5t issue 
free to subscribers). Personal or non-profit group.classified ads 5 cents per word, 
51. minimum {first issue}. We'd be happy to receive articles, information about 
alternative groups, letters, comments Of requests for more information. Ruth Kaswan, 
editor, doing itl, Bolt 303 Worthington, OH 43085. (614) 885-8964. 

FIRST RETAIL COMPUTER MART IN NEW YORK CITY 

The Computer Mart of New York, Inc. will open the first week of March, 1976. It 
will provide 8 complete source of microcomputers and supplies to computer eothu· 
siasts in the metropolitan New York area. 

The Computer Mart witt feature SPHERE and IMSAI computer products, GaC CCTV 
Video Monitors, and equipment from other manufacturers. Working computers will 
be displayed, with support from printers, video terminals, and data storage devices. 

The Compoter Mart will also be a specialized book store, stocking the books, and 
periodicals of all publishers in the field of computers and data processing. 

The Computer Mart will be at 314 Fifth Avenue, near 32nd Street (close to the Empire 
State Building). It is located in Polk's Hobbies, a fiw level building that is a hobby 
department nore. This departmeot store is a tourist attraction, in itselt. 

Computer Mart of New York, Inc. 
314 Fifth Avenue 
New York, New York 10001 

EKOTEKET 

Dear PCC, A group of people of different pro. 
fessions in Stockholm, Sweden, have started an infor­
ma.tion center, a public library and information 
gathering system called Ekotek.et about alternative 
lechnologies ItIJd w:ays of habitation based on 
ecologically adapted teclmologies. 

At the OUtset we are trying 10 locate, monitor 
and acquire the most relevant and interesting books, 
periodicals Ind reports treating our field of interest. 

We thank you in advance and hope you will be in 
touch if you have any thoughts or material whifh you 
feel might benefit our project. 

Yours sincerely, 

KEITH ELKIN 
Ekoteket 
c/o The Museum of Modern Art 
Skeppsholmen 
Stockholm 
SWEDEN 
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WINNERS OF ART 
CONTEST RECOGNIZED 
At !he Nwlual Meeling 01 !he ASSOCiation lor 

!he lop Ian Wilners 01 the 
Art Contest were pubk:1y 
pre--.t were personaIy 

Ken 8rumbeugh. MECC 

"-.-

The t09 ten winner. were­
lit prlzl-
"PLQr - WI. hanging - by Mlrk DllOrI. grade 
10. Bumsvllle. 
2nd prlze-
"OP.·6·7·8 In 3 MOlierneotl. Alegro. Adagio. 
Alegero" · music - by Tom "-II, gracle 12. 
51. Paul; 

3rdprlze -
"Bald Eagle on • Shield" - walt haog.ng - by 
AotMtrt Holbrook, grade 12. EcIna; 

4th prlze-
"QUADS" - worloIsheel wiIh art compos.tiOn on If 
- by CraIG Fln .. th. graM 12. DulrItl; 

51h prlze-
"Computer 5yn~ed MUSiC" - by Vlne..,t 
Splett. grade 12. Cloquet: 

Ith prlu-
"POSTER AAr . de8Igna - by Cr,lg CosMeY. 
gracle 12. LIttle F .... a"d"0 PERIOO" · pOll .. 
-by Wllllim W111Orl, grade 10,EkAIver: 

7th prlze-
''DIAMON~'' - patterns - by 51 .... Mlth ...... 
grade 12.Du~Ih; 

8th prlza-
"MOUSE" - presenting Herbert . picture 

A 
N 
N 
o 
U 
N 
C 
E 
M 
E 
N 
T 

tth prlle-

300 NEW COMPUTER.QRIENTED BOOKS 
PUBUSHED IN ) 975 33 

Dear PCC, More than 300 computer books were 
published in 1975, an increase of 50% over the prior year. 
The ninth edition of the Annwl Bibliography o{ Computer 
Oriented Boob, published by the Univen:ity of Colorado, 
contains 311 new entries. 

All books prior to 1970 were deleted, except for a 
few classics. Despite the deletions, the bibliography still 
contains over I ,OClO books from 224 publishers.. 

Two new categories were Idded to the previOUS 5 I 
c:ategories: data base with 19 entries and structured pro­
gramming with 7 entrIes. 

Copies of the bibliography are available for $4 from 
Computer NeVtlSlettn, Box 7345, Colorado Springs CO 
80933. The cost is $5 if an invoice is required_ 

CALCUlATOR CURRICULUM STUDY 

Dear Mathematics Educator, In just three years. 
more than a hundred million electronic calculators have 
come into common use. Millions more are on the way at 
prices almost anyone can afford. Clearly a fundamental 
change is occuring in the application of mathematics to 
everyday problems. 

Such a large.scale innovation has implications for 
those of us Involved in mathemalics education. At the 
same time many research studies just being publimed. 
reveal an alarming decline in mathematics computational 
skills, concept understanding and problem analysis. An 
important Irea for aU of us 10 examine i! the role of the 
calculator in meeting the chollenges revealed in these 
studies. 

We are searching for answers to the question, will 
Ihe hand-held calculalor become a PJrt of Ihe problems or 
can it be the key to solvIng many of them? We need your 
help_ Will you please permIt II~ to send you a copy of our 
Calculator Curriculum Study Questionnaire, along with 
our postpaid return envelope? We would appreciate your 
time. 

Sincerely yours. 

DR RtrrH HOFFMAN 
Mathematics Laboratory 
University of Denver 
Denver CO 80210 
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"Paper Tape Puncning Panams" - by SI_ 
Tr.pp. grade 9. Columbia Heights; 

• 01 all the student. In school districts 
access to Instructional tiTIeshanng for 
portion 01 the period 1973-76, ttle percentage 
01 those In districts located outside ot the 
MinneapOlls,SI Paul greater metropoljtan area 
Is growing proportionately, 10lh prlll-

"SCHROEDER" • picture - by J.1t EIliIOrI, 
grade 8, Duluth 

DID YOU KNOW THAT ... 
• 01 III Ihe public school (lstric!s In Minnesota. 

the percentege served by InsUuctlon,1 
twneshetIng has grown rapidJy~ 

1173-74 (prior 10 MECC)- IS% 
1174-75 (firlt ,lIr of MECC)- 58% 
1175-71 (.acond ,ear of MECC) - 70% 

• 01 81 the school a.s.-.cts hII~g access to 
InSlnJcbOnal fnleSharing fa( some portion 01 
the period 1973·16. !he percentage ollhose 
which .e located outside 01 the M~neaools' 
51 Paul greater metropolitan area has 
8IgrI1licantty increased 

1173-74 - SO% 
1174-75 - 82% 
1175-71- 85% 

1173-74 - 14% 
1174-75 -.% 
1175-71-4,% 

• 01 ttle lotal public school 8Ofolmenl 
'''''008801a. the pe«::entage represented 
school dislrlcts served by I',,',"'ollo"," I 
limeshlmg looks WTlpressille 

Hl1:)-74 - 52'"4 

"74-75-14% 
ti75-71-11% 

• The school districts served by MECC 
1975·76 vfIY widely .., enroImant 
nta)l;imUm 01 54.000 10 a minimum 01 ".;..;:. 
70% namg total K·12 enrolmenls Ol;';;;;;;;~ I 
2000 students 

• The distrlctl 
MECC 

terminals I 



COMPUTERS AND THE TOTAL CURRICULUM 
(or A Sneaky Way to Get More Computing Power) 34 
We've done a super neat thing, here at Sylmar HS, Los Angeles, Ca. 
We took a simple idea and some time and generated, via federal funding, 
a computer system of our very own. 
Initially we wanted time share capability for our students but the costs 
couldn't seem to be mel. We decided that if we could provide support 
for the entire curriculum, we could then justify the costs of a terminal. 
This led to another question, "What CQuid be done to support the entire 
instructional program?" 
Clearly, with only a single terminal, conventional CAl was out of the 
question. What we did was substitute teachers for students at a terminal. 
We would generate materials for tcachers to use in class. 
We formalized our thoughts and applied for some Federal money through 
ESEA Title III. Someone Ihnught it a great idea and the CHAT Project 
was born. (Communication Heightened Among Teens-Tots.) 
The project was fundea for three years and began operation in July, 1974. 
We have a Data General Nova 830 with 96K bytes of memory, 10 megabyte 
disc, capable of supporting 32 lines. We now have four (wow!) terminals 
and a special lab for student use. We have terminals in three elementary and 
a iunior high school, from which our hiRh school students derive. 
Essentially project programs produce materials according to teacher input. 
Output is directly to a ditto master. From one run of the ditto, a teacher 
can produce enough copies for two or three classes. We have explored the 
use of small data banks from which teachers can obtain needed information. 
And we have done some work with simulations. Several of our programs are 
being terrorized by reading teachers. Teachers grades 3-12 are using our 
materials. 
Amidst all this usage. excitement and service, it is doubtful anyone will ever 
question the cost of the four terminals we now have for student use. And 
the lab facilities we have created are delightful; lots of room and equipment. 
We now have two formal computer courses and are instituting a third for 
advanced students. Many folks are using the system on their own. (We don't 
know what they're doing, but they're busy!) 
One of the most exciting spin-offs has been our experiences with other 
disciplines. We have learned a great deal about what's happening in other 
curriculum areas and we're a bit awed about what we've learned about 
computing. Much of what we learned came as a consequence of solving 
problems we would never have encountered in a purely mathematical 
environment. 
We think we have a neat idea. It has certainly been successful for us. 
Perhaps other can apply this basic approach to their situation and thus 
provide their program with some extra goodies, at least an extra terminal 
or two. We will be glad to help in any way we can. 

Bob McElwain Sylmar HS 
CHAT Project Los Angeles. Ca. 

A COMPUTER WOAD SEARCH _ FAOM THE CHAT PROJECT 

Dear PCC 

Enclosed is a copy of a program I recently completed that I thought you 
might want to see. It functions as a software interface between two or 
more terminals by passing the data through a file. Theoretically speaking, 
any number of people could use this program at the same time. Practically 
speaking, however. if any great number of people attempt this the programs 
execution will slow to a crawl. In the typical two terminal configuration, 
execution time varies from 3 to 8 seconds. Any modifications or improve­
ments that can be made I would appreciate being informed of. This program 
is written for the HP 2000F time sharing system. II will not, to my 
knowledge, execute on the l:. verSion, and on the next higher version (the 
2000 Access System) much of the program becomes unnecessary due (0 it s 
multiple access files. I have heard that there is a method of doing a similar 
routine on the Dartmouth time sharing network, but 1 am not aware of 
how it functions. 

The heart of the program is it s multiple assign statements. Two files are 
utilized by this program. FILEI is the actual work file. Record1 is USN 
as a counter to determine whether to go immediately to the read routiru: 
or write the message into the file. Record2 contains two variables. Thl: 
first is a message counter used to alleviate the problem of receiving your 
own or an old message by accident. The second variable is the meSS4ge 
itself. lines 230-240 of the program are used to clear the counter so that 
the next person to use the program will go directly to the write routine 
without getting stuck at the read routine first. If this program is broken in 
the usual manner, it must be supplemented by a program placing a zero in 
the first record. FI LE2 is only a dummy used to dear the first file from 
the assignment. Statement 2500 is necessary to clear FILE1 back 10 

read-write status. If this statement is forgotten. tests have shown that it 
becomes necessary for the user to log off the system to clear the files 
status again. I hope someone has a use for this program. It would seem 
useful to games such as Battleship where two players must keep data 
secret from each other but still use the computer as a referee or third 
participant. I am currently working on a version of spacewar based on this 
routine, and would appreciate any hints, suggestions, or assistance anyone 
would wish to contribute to this program. t 

Bill Leininger 
President, LOCUST 
219 N. School St. 
MI. Prospect, III 60056 

t Bill. See see pages 2 and 3 of lhis issue! 

TOGPFGUISMRFLIPFLOPPAELGXUSTATEMENT 
A GAL INN N Y A E. S C PET C Z W A 0 X M U L TIP L YAP K A K 
ACMONIIFNGLYHADEBUGOJETAPEMkCLNTYGN 
N H E T T M V a C N L M I a E N I A C G E C K EAT S V F S A IBM A 
SYSTEMAAHEOBPGSHGUOAAUBOACCUMULATQA 
M POE A A C M H THO P A I N TEA A E T F1 S C 0 A Q Q B 0 K Y H T 
I A F A A F1 0 A a I T L SAG P J YAM TIE C N M I BIT G. E M 0 A 
SOT 0 U G I T N C N 0 I M U P C G L M Z 0 A I V P P Z SAO Y CUD 
S G W A P a a laC 0 M 6 M 0 F1 Y J TAG N 0 L Z 1I T A C A I 8 H T F 
I A A T TAO 0 U A CUT E I a 0 Q A 8 Z TEL E T Y PEe G a A P F 
OAAAQPENSMOGCkFILEILFGTAFE:.EDETIAAUB 
NMEMTAANSISTOADAUMAElKOTSLWOROTAATG 
I N TEA F ACE CAD X E L PIT L U M X A 0 U 0 I N PUT 0 C T B 
PASSWOAOEAAHSEMITWkITELACGPCASSETTE 
MEl CBS LaG a F F 0 I G I T ~ L 0 0 AGE A I FDA MAT E F A 
Y C NAY a 8 x P seA L C U L A TO A a.l 0 A Be aMP I L E ti A a 
K I CAT LIe HEX A 0 Eel MAL A a M L X A lOP K ~ M F H P T 
T V A 0 E U N I K CAB 0 E E F ASS I G N MEN T K U V S E L P C C 
J E E HAT A H YON AND SEC aND COM PuT A TID NOT C U 
WDMEMIHCSNKBVGFNSEAVICEOWEOECAAWUAD 
N LEA a a Y U TON C Z L A T L N BET M B F paN R Q T P C F C N 
LINDONOIMATAlxBAaCOPEAMOSFOSGOLHCVO 
DSTEETHTY(,IITYAMAGYOOCTQDZHCVDLTAGEC 
l P Q A MIN S TAu C T ION a C L C H HAL B A E C H T A A X 0 I 
HAADWAHECBHHVTOSNLESNEWTGGSBITWTZJM 
PAD C E S S a A G A X P X U PEE A P 0 MBA A I 0 0 v Y N G ~ W E 
S T G M A U C H L Y L B SAL 0 a ANT L A A PUG N I N lOG G E S 
PEA I P H E A A L S Z B I ERa A JED T S E FaD v P R I N T R l 
ADD A E SST Q HAG E A GTe M N W G I I l T G N 1ST A I N G g 
G A A PHI C S A IKE N F G N CAT G Y C C G X K DDS I G N 0 F F 
COM M U N I CAT ION S A E a A E GIS TEA Y B E J 0 V I A L N 
UICAOPAOCESSOAASYNCHRONDUSCQUPLERLF 

10 B,.,0 
20 DIM AS(72] 
30 fILES. 
40 A$S IGN "F ILEI", I,A 
50 IF A'S THEN 30 
60 READ 'I,I;C 
70 PRINT' I, I JC+I 
B0 A,.,S 
90 If C'0 THEN 170 
100 A-I 
II a INPUT AS 
120 PRINT '1,2JA,AS 
130 If ASw,"DONE" THEN 230 
140 ASSIGN "FILE2",I,B 
150 ASSIGN "FILEI",I,S 
160 IF 6'0 THEN 140 
170 READ '1,2;S,AS 
180 IF A-S THEN 140 
190 PRINT AS 
200 A_S+I 
210 IF AS."DDNE" THEN 230 
220 GOTO 110 
230 PRINT '1,110 
240 PRINT "PROGRAM IS TERf'IIINATED" 
250 AS S I liN "F I LE2" , I , A 
260 END 



AEDS CONVENTION 
The 14th annual convention of the Interna­
tional Association for Educational Data Sys­
tems will be in Phoenix, Arizona, May 3-7, 
1976. PLATO and TICCITworkshops are 
scheduled. Here is your chance to see, louch, 
and pay with PLATO and TICCIT terminals. 
For info, contact 
Rick Meyer 
P.U.H.S.5. 
2526 W. Osborn Rd. 
Phoenix, AZ 85017 
(602)257-3045 

TREK TOURNAMENT * * * * * 
Trek Competition TM is promoting Trek 75 TM 
an ddvanced interstellar computer simulation. 
ulmpete in a tournament using the original 
rrek 75™, wriHen by William K. Char, an 

Ildvanced battle simulation computer game 
based on the TV series "Star Trek." The 
game can be played thru any term ina l/tele­
phone hookup on the lime share systems of 
GRW Systems, Inc., of Mountain View, CA. 
Free assistance available for new accounts. 
Check local computer store for terminal time~ 
First mission will run from April 12, thru 
April 16, 1976. Top three players will share 
75% of the entry fees (40%-25%--10%). 
Entry fee $5. Regulations available for $2. 
Prepaid computer account $10. Make checks 
payable to Commercial Information Systems. 
Please include SASE on all inquires. 

Trek Competition TM 
2580 Westford Way 
Mt. View, CA 94040 

t <J .. ,1Ir, 23 f"" A /.i tr 
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POPULAR COMPUTING 35 
The publication for computisls-people inter­
ested in the art of computing. Includes new 
problems for computer solulion, numerical 
results to problems, flow<hart solutions. 
news of developments in the computing art, 
essays on the An of Computing, and reviews 
of electronic calculators. Popular Computing 
is for the serious student of computing. If 
you like Journal of Reaeational Mathematics 

Marlin Gardner's "Mathematical Games" 
in Scientific American, then I 

will like Popular Computing. 

~~~~~~i~~~~~~~~§~~.~j@~~monthlY at Box 272, Calabasas CA 302. $18 per year; $15 if remittance ac-
order. For Canada and Mexico, add 

$4 per year to above rates. For all other 
countries, add $6 per year. Back issues, $2 

INTERNATIONAL DIRECTORY OF 
LlTILE MAGAZINES & SMALL PRESSES 
11TH EDITION, 1975-1976 

The name speaks for itself. It provides infor­
mation (mag's/press's name, address, editor, 
type of material, rales, and much more). and 
excitement (discovering the vast range of 
topics and sources people get into). Extreme­
ly useful, it also provides the reader with a 
refreshing reaffirmation of people's energy 
and imagination. $5.95/copy, $18/4-yr. 
subscription; $8.95/cloth copy, $25/4-yr cloth 
subscription. Also available: Small Press 
Rel·lew, a monthly magazine with listings of 
new presses/mags, reviews of small press books 
and little magazines, and news from the small 
press world. $10/year. Both available from 
Dustbooks, Box 1056, Paradise CA 95969. 

HEAVILY TATIOOED MEN & WOMEN 

Available in April 1976, Heavily Tallooed 
Men and Women by Spider Webb. Contains 
100 b&w photos of tattooed people. From: 
McGraw-Hili Paperbacks, 1221 Ave. of the 
Americas, NYC 10020. 

each. 

PERSONAL DYNAM IC MEDIA 

If you read only one book about computers 
this year, read this one. Personal Dynamic 
Media is a 74-page report by the Learning 
Research Group of Xerox Palo Alto Research 
Center. It reads like a book of dreams, but 

are making the dreams come true. 
carefully, lovingly, people at Xerox 

and building a personal dynamic 
for everyone ... and ... with the 

help of many children, exploring the use of 
system for programming; problem solving; 

manipulating and retrieving informa­
text editing; and self-expression through 

~~~I~:~::~;~', painting, animating pictures, com-
. " genera t ing music. 

information, write: Adele Goldberg, 
• ~:~::~:.~~ Research Group, Xerox Palo Alto 
~ Center, 3333 Coyote Hill Rd, 

~~ijP)V CA 94304. 

PROBLEMS FOR COMPUTER SOLUTION 

Ninety problems for computer solution, by 
Stephen Rogowski, ranging from very easy to 
"unsolved." Problems are presented one to a 
page, usually with references to interesting 
and useful literature. 71 of the problems are 
from math (arithmetic, algebra, geometry, 
trig, number theory-the largest "chapter"­
probability. statistics, and calculus). Plus 4 
science problems, and 15 "general" prob­
lems (music, games, computer timepiece, and 
others. Student edition, $3.95. Teacher 
edition, $9.95. For further info, contact 
EDUCOMP. 196 Trumbull St, Hartford CT 

MAN 
is COll)il?g I?ext issue!! 



86 Book Store 

ACTIVE FI LTER COOKBOOK 
Don Lancaster, 1975, 240 p., $14.95 

By the author of R-TL Cookbook and TIL Cookbook, this book shows how 
to select and design the filter type you want. Usini simple math. you can 
design basic filters, operational amplifiers, tunable fillers. Computing 
component values to give the desired characteristics. 

ALPHA·NUMERIC MUSIC WITH AMPLITUDE CONTROL 
Malcolm T. Wright, 1975, 23 p., $2.00 (Xeroxed) 

Programming the Altair 8800 computer or any 8080 CPU chip for a com­
plete 6 octave music system with tempo and duration control and DAC 
(digital-to..analog converter) for playback. ~ . ' 3 

BASIC 

I " . ,' 
RllPI"KI numule musIc 

.. It' 

amPlICllDe eootlOll 

Albrecht, Finkel and Brown, 1973,325 p., $3.95 

Designed as a self-teaching text with self-tests at the end of each chapter 
and answers that refer back to the frame numbers in each chapter. You 
need no special math or science background to learn BASIC from this 
superb text. Indulles strings, files and matrix operations. 

Basic BASIC, 
James S. Coan, 1970,256 p., $3.95 

This book is an attempt to incorporate computer programming, using BASIC 
and the teaching of mathematics. The first seven chapters may be studied 
concurrently with a first year algebra course. Chapters 8 through 13 are 
applications oriented, covering many ot the popular topics of precalculus 
mathematics, with all of the required algorithms developed in the text. 

BASIC PROGRAMMING 
Kemeny and Kurtz, 1961, 1971, 150 p., $6.95 

On the first day, Kemeny and Kurtz invented BASIC. Then they wrote a 
book. We don't recommend this book for learning BASIC but we do 
recommend it as a reference guide, applications resource, and idea generator 
for people. who already know a little BASIC. 

THE BUG BOOK I & II and INSTRUCTORS WORKBOOK 
Rony, Larsen & Braden, 1974, two volumes plus workbook, $16.95 

Ninety logic and memory experiments with TTL Integrated Circuits, with 
much of the "dog-work" of putting the less glamorous sub-modulars together, 
already done. 

COMPUTER LIB/DREAM MACHINES 
Theodore Nelson. 1974, 186 p., $7.00 
Man has created the myth of the computer as cold, oppressive and sterile. 
This book sees them as versatile gizmos which may be turned to any purpose, 
in any style - a veritable panoply of things and dreams. 

COMPUTERS AND COMPUTATION 
Scientific American, 1950 through 1971. 280 p., $6.00 

Twenty-six articles from Scientific American about computers, what they 
are , how they happened, how they work and how they are used. 

ELECTRONIC PROJECTS FOR MUSICIANS 
Oaig Anderson, 1975, 134 p., $6.9.5 

The first 4 chapters are an introduction to basic electronics, the fifth 
contains 19 projects including a preamp, metronome, 8-in one--out Mixer, 
electronic foots witch and ultra-fuzz, concluding with a section on trouble· 
shooting and access to further information. The best book we have seen 
for the beginning kit builder. 

FUNDAMENTALS AND APPLICATIONS OF DIGITAL LOGIC CIRCUITS 
Sol Ubes, 1975,192 p., $5.98 

This book is intended to allow electronic technicians to learn the basics of 
digital logic. It has enough info to be used as a reference for deconfusing 
semiconductors, logic and logic classes, binary arithmetic, memory types, 
and analog-digital devices. 

FUN AND GAMES WITH THE COMPUTER 
Edwin R. Sage, 1975, 360 p., $5.95 

An introductory text which teaches BASIC computer programming through 
games of chance and stragegy. Most of the games in the text can be run on 
a minimum 4K computer and the remainder on an 8K system. 

GAMES, TRICKS AND PUZZLES FOR A HAND CALCULATOR 
Wallace P. Judd, 1974, lOOp., $2.95 

Thts book is a necessity for anyone who owns or intends to purchase a hand 
calculator, from the most sophisticated to the basic "four banger." 

GAMES WITH THE POCKET CALCULATOR 
Thiagaragan & Stolovitch, 1976, 54 p., $2.00 

No tricks or puzzles, the games in this book fall within the classical definition 
of interactive activities. They all involve an element of conflict and competition 
with rules for making moves and ending the game. Fast paced games that 
do not require being a mathematician or having more than one "four banger" 
per game. (See page 5 of this issue for a review.) 

HOW TO BU ILD A HOUSE SIMPLY FOR 1/3 THE COST 
William link, 1975, 107, p., $5.50 

Dr. Zinks purpose is to show the inexperienced person how he can build his 
house with a minimum of professional sub-contracting. His emphasis 
is on ease of construction of a comfortable shelter. 

INTRODUCTION TO MICROCOMPUTERS 
Adam Osborne & Associates, Inc. , 1975, 384 p., $7.50 

People call pce and ask for a book which is a good introduction to micro­
computers. Previously we have had to say that there really isn't one - but 
now there is - and this is it. 

MATH, WRITING & GAMES IN THE OPEN CLASSROOM 
Herbert R. Kohl, 1974,252 p., $2.45 

A careful analysis of the ways in which games can be used for teaching -
descriptions of countless games and learning ideas, that stimulate children's 
imagination so they can comprehend complex mathematical concepts, 
strategy, and probability theory. 



MY COMPUTER LIKES ME WHEN I SPEAK IN BASIC 
Bob Albrecht, 1972, 64 p., $2.00 

This "learn by doing" workbook introduces BASIC to young or old, with 
no previous computer experience or knowledge or programming. Designed 
to be used with frequent access to a time share terminal. 

101 BASIC COMPUTER GAMES 
Editor, David Ahl, 1974,250 p., $7.50 

This book contains instructions for 108 games including variations of seven 
of the primary 101, all in BASIC. Most games are simulations of sports, card 
games, board games and games of chance. 

PRINCIPLES AND PRACTICE OF ELECTRONIC MUSIC 
Gilbert Tryhall, 1973, 214 p., $6.95 

The first few chapters are concerned with the relationship between waveform 
and sound quality, and with the elementary electronic concepts one needs 
to know in order to produce the desired waveforms. At this point the 
author begins to build, piece by peice, and electronic music studio - your 
own synthesis and recording facitity. Uncle Gilbert tells how to translate 
conventional musical notation of all forms into synthesis instructions. Also 
included is a brief history of electronic music, how to get and protect a 
copyright, and a 200 word glossary of electronic music terminology. 

PROBLEMS FOR COMPUTER SOLUTION 
Gruenberger & Jaffray, 1965, $7.95 

After you learn to talk to computers, what do you talk about? If you 
want inspiration, this book has 92 problems, something for everyone - easy 
hard, math, non-math, all beautifully written. 

PROBABI LlTY 
D. J. Koosis, 1973, 163 p., $2.95 

This book is designed for anyone who wants to learn the basic concepts 
and skills of probability. To work the problems in this book you will need 
only knowledge of elementary algebra to subsititute numbers for symbols 
in a formula and to keep the order of computations straight when the formula 
involves parentheses. 

PROFESSOR GOOGOL'S MATH PRIMER 
Sam Valenza Jr., 1973, 144 p., $3.25 

This is a math textbook with a sense of humor - an experiment in the 
visualizafion of mathematical ideas through cartooning. Effective and 
interesting communication of a sometimes unexciting subject, written for 
the child in alJ of us. 

PROGRAMMING PROVERBS 
Henry F. Ledgard, 1975, 134 p., $5.95 

Principles of good programming with numerous examples to improve 
programming style and proficiency. Examples in ALGOL 60, BASIC, 
FORTRAN and PL&1. Long section on programming the game KRIEGSPIEL 
CHECKERS. 

PCC GAMES PROGRAM LISTINGS 
PCC, 1974, 31 p., $2.00 
This blli,klet contains the bare program listings of the computer games 
presented in Volumes I and II of People's Computer Company. They are 
writ1t'n in HP 2000F time shared BASIC and may easily be modified for 
othtr ~ystf'ms. 

TO ORDER-

STATISTICS rz.rj 
D. J. Koosis, 1972, 282 p., $3.95 V ( 
This book is designed for the general student who wants to learn the basic 
concepts and procedures of statistics as it is used today. Knowledge of 
elementary algebra - enough to substitute numbers for symbols in a formula 
and to keep the + and - signs straight when working with positive and 
negative numbers. 

TEACH YOURSELF BASIC VOLUMES 1 ,nd 2 
Tecnica Education Corp., 1970, 64 p. each, $1.95 each 

Written at about the seventh grade level, covering teletype fundamentals 
and BASIC instructions in Book I and more sophisticated instructions for 
the novice in Book 2. 

THE ENERGY PRIMER 
Portola Institute, 1974,200 p., $5.50 

A comprehensive guide mostly made up of information usable to the indivi­
dual or small community having an interest in non-depletable energy resources. 
Sources, prices and application information are enough to permit an economic 
analysis just from the info contained in this book. From the people who 
brought us the Whole Earth Catalog. 

TTL COOKBOOK 
Don Lancaster, 1974, 328 p., $7.95 

The author discusses what is required to understand and use 
transistor logic, assuming the reader is familiar with electronics up to and 
including transistors. Covers basics of construction and a discussion of the 
different types of TTL. An excellent instructional aid which doubles as a 
quick reference guide to the 7400 series. 

II CYBERNETIC FRONTIERS 
Stewart Brand, 1974, 96 p., $2.00 

I. Both sides of the necessary Paradox (Conversations with Gregoy Bateson) 

II. Frantic Life and Symbolic Death among the Computer Bums (Space war 
freaks should check this one out). 

WHOLE EARTH EPI LOG 
Stewart Brand, editor., 1974, 318 p., $4.00 

The Epilog functions as an evaluation and access device. With it the user 
should know better what is worth getting and where and how to do the 
getting. The Epilog commences where the LAST WHOLE EARTH CATALOG 
left off and does not repeat any of the material 

WHAT TO DO AFTER YOU HIT RETURN 
or pee's First Book of Computer Games 
PCC, 1975, 157 p., $6.95 
All the games are run in HP 2000F BASIC. Why Computer Games? A 
simulation is a model of a real-life situation. The computer does the 
complicated bookkeeping - you create the initial conditions, manipulate the 
parameters, and analyze the results. The effects of each parameter can be 
isolated; the simulation can be repeated as often as you want. 

DRAGON SHIRTS 
Nancy Hertert, 1974, $3.50 

Three-Headed Dragon (green) on a white T-shirt. Available in sizes S, M, L, 
XL and childs 8,14, and 16. 

name ________________________ . ______ _ 
address zip 
Quantity Item Price Each Total 

. 
~ Please add $1 for orders under $10, and $2 for orders $10 and over. CAUF. SALES TAX 

iUSTAGE & HANDUNG* 

pee P.e. Box 310 Menlo Park, Ca. 94025 Total 
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THE ULTIMATE STAR-TREK 

Around mld··1974 Star··Trek came 10 Santa Ana College, in Orange 
County. California. The person responsible, Timothy David Harris, 
obtained a version from thc University of California at Irvine, and, 
with a little Ingenuity. made it acceptable to thc Santa Ana College 
computer. 

The original version was popular from the outset and within a few short 
months nearly a dozen persons had copied It for themselves. The game 
lost its challenge after a while, however, and Sleps were taken to improve 
it. 

With the help of a few intclligent assistants, Mr. Harris set about 
creating the "ultimate Star··Trek." The first object of concern was 
the course for both the moving of the Staf--ship and the nring of photon 
torpedoes. The original version used a veclor arrangemenl which numbered 
from one 10 nine; one was horizontal and 10 the right, Iwo was at a 
forty.five degree angle up and 10 Ihe right, three was vertical and upward, 
and so on. Fraclional numbers were supposed to be between two 
integers, but, according 10 one of the co·writers, "made no sense at III. 
They s~nl you off to God·knows·where and used no logic whatsoever." 

The new version uses a course based on the degree division of a circle. 
It ulilizes the trigonometric functions already in the com puler and is, 
thus, considerably more accurate than the old format. These built·in 
functions allow Ihe course 10 be determined by a pair of equations, 
whereas the old course required upward of five and, hence, allowed 
more possibilities for error. This also means that the new course is 
more efficient as less storage space is required for the fewer steps. 

Wilh the added strength brought about by more accurate torpedoes, the 
Enterprise became virtually unstoppable. The only venles to oppose it 
were those of the Klingon Empire, and their armament consisted solely 
of phasers which offered no match to the photon torpedoes. 

To the new version, then, were added Romulans. Romulans are only 
three-quarters as prevalent as x'iingons, but they still average forty-five 
per game and are twice as difficult to destroy as Klingons, requiring 
a hit of eight.hundred units of phaser energy or two torpedoes to be 
killed. Romulans are armed with photon torpedoes comparable 10 th~e 

of the Enterprise, but more than twice as destructive. As much of a 
challenge as the Romulan! provided, they were still not enough to 
stop Ihe Enterprise. 

To thai end, Mr. Harris Ind his usociates did hours of research into 
the show itself and came up with Thallian •. Eminians, and Hortae; 
these three aliens were added in a minor capacity to further harass the 
Enterprise. These aliens are unique in that they cannot be picked up 
on Ihe Enterprise's long nnge sensors; thus, their presence is not known 
until the ship is within their firing range. Thallians were armed with a 
device that builds an impenetrable "web" around the Starship rendering 
it immobile. Eminians received a "stasis field", a form of electromagnetic 
radialion that prevents the reaction of mailer with anti-mailer and, thus, 
makes warp engines, phasers, and photon torpedoes inoperable. Hortae 
were given a "sonic disrupter beam", an extremely low frequency 
oscillator that breaks down chemical bonds and thus causes all matter to 
reduce to ilS elemental form. These aliens are not overly aggreuive, 
but are vindictive, accepting no attack upon themselves nor their com­
patriots without severe retalialion. 

Having succeeded in making a game that is much more difficult to win 
than any other (as is evidenced by the fact that, to date, a single game 
has yet to be won), effort was directed to other problems. Stars, while 
they appeared in vast numbers in the original game, were virtually 
worthless as they offered no realism to the game. They did no more in 
the first version than to stand as obstacles to movement, and minor 
obstacles indeed as they merely hampered quickness. 

Novas were added 10 alleviate this problem Ind heighten authenticity; 
super-novas were later added and have aided in making this form of ". 
Star··Trek unique. Novas corne about when a star is struck by a torpedo. 
11 then expands into the sectors Immediately adjacent to the Slar. destroy· 
ing anything in its way~ Super-novas lie dormant for a single command 
and then begin to expand, doing so until the entire quadrant has been 
engulfed. * thDLcI!' wl'lIiT K,IJJO Df 7"flrEDo II T/o{AT I 

All these additions were helping to make the game more difficult, so steps 
were taken to counter-balance this trend. The Enterprise was given a 
cloaking device, a special Iype of shield impervious to all forms of electro­
magnetic radiation and hence unscannable. This offers the possibility of 
approaching an enemy withoul having its presence known, sneaking up, 
as it were. Probes were created to allow the Enterprise to scan far distant 
points of the galaxy, which aided in finding starbases and plotting 
strategy. Slarbases were limited in Ihe number of limes they could 

replenish the Enterprise's supply of energy and torpedoes, depending upon 
the number of Klingons, Romulans, and Starbases. Ghost-ships were added; 
they offer both the possibility of gaining and losing these two essential 
items. 

Thus, while other versions have only Klingons to boast as enemies, here 
have been created Thallians, Romulans, Hortae, and Emlnians. No 
other game begins to challenge the ingenuity, innovation, and intelligence 
that has here devised "the ultlmale, the only game of lIS caliber, the 
greatest form of Star--Trek possible on this computer!" 

Bill Campbell 
907 E. Wilson Ave. 
Orange, Ca. 92667 

THE COMPUTEA IN SCIENCE FICTION 

copyright by D. Van TIISSItI 

Since the computer is so ubiquit.;,us in our life it is not surprising it is a common 
character in fiction and poetry. The main thrust of this article is about computers 
in literature, but I will mention a couple robot books for those interested in robots. 

There are several common motifs in computer rotlated literature. The first is the 
computer'i'un society. In this type of story the whole society is run by a computer. 
Robert Heinlein's TfHJ Moon ;s a Harsh Mistress is a book about a colony on the 
moon which is run by a friendlv computer. Heinlein's book is unusual because 
the computer is good. Heinlein's other books are somewhat computer oriented and 
are all good, especially Time Enough for Love. 
Usually the computer is evil. O.F. Jones has two books, Colossus and The Fall 
of Colossut, tn these books the computer ruthlessly runs the world. The book 
was also made into a movie called The Forbin Project_ 

In Ira Levin's This PerftICr Day we again see a computer-run society which is very 
unpalatable to humankind. In Levin's book the computer completely controls 
everyone, including thei'r work, sex, and friends by a combination of drugs and 
surveillance. One more story along this line is E.M. Forster's TfHJ Machine Stops, 
where we have a computer run society, aod people have 1'10 control over how it­
is run, and eVen forgot how it was started. In this story the computer tries to be 
a benevolent despot and fails. 

CHALLENGING THE GODS 

The next common motif is humankind's attempt at something previously forbidden, 
and failing. Like the old mvth-if you challenge the gods you are going to get it 
in the end. Old books that fall in this motif are FflInkenstein (must reading for 
computemiks) and capek's play R. U. R. Next we have Michael Crichton's excellent 
book TfHJ Terminal Man. Some doctors install a computer in a mentally sick 
man's head to c.;ntrol him. Everyone get what they deserve in this fast moving 
book. Crichton's other books are excellent too. 

HUMOR 

Humor is rather rare in literature and life, but there is some good computer humor. 
KfJen Harlie Was OnlJ by David Gerrold is about a computer research institute where 
the researchers try to write literature, simulate sex and sporn, and teach a computer 
some ethics. The book is very funny and one might even think of SRI when reading 
it. The Compleat Computer by Dennie Van Tassel contains several pieces of humor, 
fiction, and poetry about computers. It also contains some more references to computer 
fiction. 

There are two excellent mathematical anthologies by Cliltan Fadiman which contain 
humor and fiction of 8 mathematical bent. 

A good anti·machine book is Samuel Butler's Erewhon. In this book written in the 
1890's, a society destroys all machines lest machines dominate hUH'lllnkind. Finally, 
two robot books are Isaac Asimo .... s I,Robot and Damon Knight's The MIJ(8f Smile. 

If you like this I will do another one next year. Also, since collecting poems, songs, 
stories, and miscellaneous about computers is a hobby of mine, feel free to send me 
the titles of any you know of. Good reading. 

D. Van Tassel 
Computer Center 
University of California 
Santa Cruz, Calif. 95064 
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