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PCC is published 5 times ( and sometimes more) during 
the school year. Subscriptions begin with the first issue 
in the fall. 

If you are an elementary or secondary school student you 
enn subscribe to PCC for S3..OO. Send c.a..w. check. or money 
order. No purchase orders. Use your HOME address! 
Please send us some evidence that you are a student. 
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s. Computer Simulation_ Developed by the 11 
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Group subscriptions (all mailed to the same address.) 
2 - 9 S4.00 each 
10-99 S3.50each 
tOO or more 53.00 each 

Get bach issues while they last at the following low 
low prices: 

Vol. I Nos. I - 4' S2.00 
Vol. n Nos. 1,3,4,5,6' 54.00 

• Sorry. we are out of Vol. I No. 5 and Vol 2 No.2. 

Or mix up individual issues: 
2 - 9 S.8O each 
to - 99 S.70 each 
100+ S.60 each 

Buy a dragon shirt ... See PCC Bookstore. pages 
26 and 27. 
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CONPU rE~ CE~16:R. 
The People's Computer Center is a friendly, 

non·profit. community computer workshop. 

We're 11 loosely·knil group developing and 

trying oul games and recreatjonal uses 

of computers. 

We offer field trips and classes. both during 

and after school; people schedule birthday 

parties here and come 10 our Games Nights 

and open computer times. 

We're in Menlo Park, California and our 

second year of operation. 
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Whats in a BuntingtDD 
What's in a Huntington Workshop??? How do you run a workshop for newcomers to computers? Our philosophy has always been, " talk" little 
and "do" a 101. What follows is a description of our San Diego Workshop. 

We started late (traffic). with an all male group, with no Huntington materials (shipping snafu), and general panic. The only high point at the 
beginning was that we were using a huge room at an HP sales facility with nine (9) tenninals connected to an HP2000F (only ONE TTY, all 
the rest were CRT or fast printers). We soon discovered that our group was split between biology, social science teachers and an assortment 
of "others." Many had little or no computer experience. We kepi our general comments short introducmg Huntington history and a brief 
discourse on the computer hardware !)E!cessary to run the Huntington Two simulations (end of "talk a'" portion). 

Then it was MARKET. Divide our crowd (now including a few females) into teams, a brief explanation, sit down at the terminal and play 
MARKET. Excitement! Surprise! "How do I stop it?" "What's this, wage price freeze?" " What affect does advertising have?" . . . (read 
the materials) . . . "We win'" "12 million . . . we're broke." 

Debrief .. . you got excited. Think your students wiD? What kinds of classes could you use this simulation in? What kind of preparation is 
necessary? What kind of learning takes place? Will YOu. use it? 

LUNCH - At HP, overlooking a smoggy valley (sorry San Diego Chamber of Commerce). Good meal. 

Yo.., ".It T)I' 
SW'NDLr~.'!' 
~ \\ 

II 

POLICY. A classroom economic simulation involving the entire group. Our altempt to demonstrate a large group simulation. POLICY includes 
role playing so we randomly divided the group into six teams. 30 brief minutes of explanation of the socio-economic model, 020 minutes of 
how to play and our very confused group started to negotiate with each other (it takes awhile to catch on to POLlCY). It took 30 minutes or 
so to complete the first round of trading. Enter the data into the terminal and check the results. "Someone cheated! No fair ... bet it was 
those business guys! Cheating shouldn't be allowed. You guys should make them tum in their points fairly." Cheating is a reality in this 
simulation ... amazing how t:lose it is to real life. How did we do? Round two and negotiations continue with more sophistication. They 
enjoyed POLICY. They learned from POLICY. They were concerned that POLlCY is pretty sophisticated for high schoolers but they seemed 
willing to try it. (I've used it three times and added a few personal anecdote 

Final exercise lasting until Saturday noon. (Homework at workshop?) You, you, and you . .. take these materials for HARDY. Grab a lenninal. 
Read the materials. Try the exercises. Become experts on HARDY and prepare to report back to the large group tomorrow. George, you do 
the same with STERL. Your four try ELECf and so on. 

Saturday, our experts reported. It was great. George figured out the STERL simulation and was able to control the screw·worm fly popUlation 
... he was excited! Never could explain why they called it the screw·worm Oy (read the resource malerials for that subtle attempt at humor). 
Each team had excellent comments to make. not all were complime ntary. One excellent contribution - The reading level of the resource 
materials is pretty sophisticated for kids with reading problems. Our San Diego group felt that many of the programswere still very us,1blefOr 
low level readers IF the teacher would take care to do a good job of explaining the subject matter and not rely on students. reading the resource 

material. 

Social studies teachers liked the ELECT programs for use in a variety of classes. the remaining time Saturday was spent running the programs 
recommended by fel10w participants. 

What a workout. Two full days of new experiences .. . but it was fun .. _ and we all learned a lot and we all have lots of new ideas for our 
classes. 
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The HUNTINGTON TWO Computer Project' s goal 1s to develop quality simulation pro
grams to be used to enrich secondary school curricula in physic s. biology and 
social studies. All HUNTINGTON TWO simula tions provide opportunity f or learning 
by student participation and observation . 

The computer programs are written in the BASIC l an guage and are restric t ed in 
size to allow users of smaller in-house compute rs t o use simulations in their 
classrooms. Each program is available on paper t ape and 1s accompanied by 
student, teacher and resource manuals . The cos t of a complete package i s $3 .00. 

The student manual contains the ma t erial that might be f ound 
in a student workbook: instructions. background, 
and follow-up ques tions . 

The teacher manual describes how the program is used, what 
preparation the s tudent will need to use the 
simulation, ques tions for discussion, and sample 
runs of the progr am t o give the teacher an idea 
how the program runs . 

The resource manual is desi gned t o give detailed 
on the program' s model , and detailed 
on the s ubjec t of the simulation. 

backgr ound 
information 

The Project's work has been received with enthus iasm by teachers around the 
country. During the 1973-1974 s chool year, the publisher sold 25000 manuals 
associated with nine packages then available . It is estimated that these 
packages were used in 400 schools . 

The publisher of HUNTINGTON TWO Computer Project materials is the DIGITAL 
EQUIPMENT CORPORATION. To order any of the following packages please write: 

SOFTW~ DI STRIBUTION C8N~R 
DIGITAL EQUIPMENT CORPORATION 
MAYNARD, M4SSACHUSETTS 01754 
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A Sine wave is what you gel when you graph'the function y"'sin(x). , 
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Well, that's what you get when you put half of BIOrhythm" tDgCther 
with half of "SINewave". Iwhen you put twO words together like that, 
it's called an acronyml. 

A Biorhythm is a theoretical metabolic cycle that is constantly going on 
inside everyone, starting at birth, or.the beginning of indepcndant life. 
To date, three such cycles have been discovered. 
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These cycles were observed by several people working separately uound the S 
, 

beginning of the 20th century.· In one of the studies made, Hans Schwing :> 
studied the biorhythmical aspects of 700 random accidents and found that ! 
nearly 60"" of [he accidents happened on a "critical" day for the person involved
yet on the average, only one out of every five days is a "critical" day. !that's 20%1 

p 
p , 
p , 

p 

, 
There are 3 biorhythmic cycles. Each may be represented by a sinewave. When 
the sinewave hits the median, you are said to be having a critical day for that cycle. 
When the sinewave troughs, you arc said to be on the recuperating side of the 
cycle. And when the sinewave peaks. you ue mOSt apt to do well at whatever 
the cycle affects. 

p 

The first cycle, the "Physical" cycle is 23 days long. It was first discovered by 
Dr. Willhelm Fliess, and it affects physical vitality, stamina, and endurance. 

The second cycle, the "Sensitivity" cycle is 28 days long. It affects sensitivity 
and emotion. Inote that this cycle is exactly four weeks long, and thus you 
have a critical day every other week. Furthennore, your critical days for this 
cycle will always be the day that you were born on- say you were born on a 
Monday, every other Monday would be a critical day for youl 

·For more information, refer to Biorhythm Theory by Dr. R.E. Smith 
published by Control Data Corp. 

The first two cycles affect whether or not you arc going to have an accident 
the most. The third cycle, lasting 33 days, is the "Cognitive" or intellectual 
cycle. It affects your creativity and ability to absorh information. 

8100 34th Avenue South 
Minneapolj~Minnesota 55420 

\ 



'IUOSI,. 

,. .. 
" .. 
" .. 
" ,. 
" ... ". ... ,,. , .. 
I SIt , .. 
17., 
1 tlil ,,.. ... 
'" . " 
'''' ... 
2SIf 
261f 
2 7" ... 
". , .. ,,, , .. ,,. , .. ,,, 
'W 
'" ". 
"" ... ... ... . ,. ... 
"SIf ... 
'" ... ... 

". 
'" h MII 
I d l " 
IItI<ld 
l oIJo:l 
,,~ 

11/51:1 
11<'61:1 
loUd 
l.loU 
' II'll,' 
I " 111 
1 11 111 
11 <l1ll 
11 3111 
I I 4\:1 
II )" 
11 6>1 
1 1 7J 
II .. " 
11'1" 
I<!,J" 
I<lU, 
I ;!otlll 
1<!3\:J 

I <! .. " 
I>::." 
l ot61l 
l <lhl 
I ;!II.' 
I ;!II" 
13"" 
I J I I/ 
13<lol 
I JJo'! 
13"" 
1 3)01 
136111 
137" 
131:1" 
, 3',10 
\"10101 
14 10 
, .. <!It 
1 ,,3" 
1 "'4" 
I <IS" 
1 .... 6" 
1 4 ' " 
10lil11" 
1 411" 

I)"" 
l:t l l:l 
I );!II 
I );lU 
1!t40 
I)'.:>" 
1)60 

~£"~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
" E"''' C.)r' '!'~I Grll 11'11 It 'I' T"E "':Ii.: ... T:. OF I .. to UIt, .... OF CALI'. • • 
"to!'! .. ""OUIJCr:1) Af hIE UI .... l .'4I;E rlAL.L. OF :.CIENCe.. 1t£""'ELE1' •• 
"0: ,,, .. t'fo!Ol)/t' lt: O A-'fa UOCu..E ... I':U OIt r .. 1:: PlA"I) ... A"'", AT ThE "CCJ •• 
~.:~, ............................................................ . 
"1::11 
0111 IUl 2 Il. S Sl36l.Cit 72 I.Al 1111 
0I (r 1 •• A I :. "' H A~I'IA1' CO.'41"'IHIHO 1"£ H.JllClto( OF DAYS IH EACh " OH1" 
"AT I'I£AO A 
~I:"" nn IS 1hE NUl'1I1 EI'I 0' OAtS I", Fl9 .. I,/AH1' 0,. Tin: r£At!: 'I' 
u.: ~ ,.'" Y( U'21'-SG.H 1'1 0lil- INTt J.I .. ) 
Jtc:.I'I" 1" .. :. I S 1 .. 1i: :.1"Ew.:I.V[ Fu,lfcrla ... 
U£F ,. ... :.'S).I ... I(I ... SI""(:./~-I""(:o/,.».6.201318).3~.S) 
~E"" F~ I:. Tnt "';!'!AI HOIi:Jt 01" A A ... O 7 
DIi:,. ,.,.,. ( ... ) _ IN I (7. I"', 1-1 ,If I ( A,.,) •• j) 

AS_"M\l.'I1 Utw£u fMUF" Ii> ... rloUI'I" 
8 s." .JANF£IIf'lA "A" rIM t ,JUH,JUL.AU!ilo[ .. OC 'HOVDEC" 
,.,HHI " ))() YOU "''''Ow _rfAl A dI0""YIH" llo [Y-H)", 
,,,,"1..11 C:S • 
I ,. CUI.I )."'1''' fH';,. Sill 
,.~ un TH£ 8 1.)"1' fHE" rHEO,,'!' "0:0 I UL.o\ rES rM T '"EME A"£ C'I<IT ... IN" 
,.", ... 1 .. "tTA8Ql.IC ~H'l"Mlo IMI "AilE A CO"'loIAo'Il CtCL.E ""[ 1.'4 T" I!: "UfoIA ..... 
",UNT "0101)'. ANU A"£ ""OwH AS IHI\IE" CL.uC"lo ... 
"~I.'4T hD ,. .. ':.IC'''HS. 0 ... .: A CONlil'l,.O"A .. ' OF 'HEUO. CO'fCU~HEN1Lt .. 
"""N' "UE:.e"IItEIl A 23-OAY CICU: IHAl COH"ELA1EU 1111" ,.,UloICAL " 
,.HIHf "I1!1I11L.lit. U~UUM"'C£. Arw E ... a::"'GY' A"'" A 41o-I)A' CYCL.E I-nAT" 
"HUT "CGo<"ilo':>(),>jUlo 10 :.ENSJIJVI11. l ... l"IJIO"'. ~ .~,) CM£EHFuL.NLSS, III" 
I'HI",1 "rHI"u CfCLE .'1lo Ottlo':..cVIi.U dY A "«<l,.E:.lo£H "~Il 0111£H:. , .. 11'1£" 
""INI "11I2~'lo A ... U 193"'". AIliU is A 33-1)111'1' COGH1,.,,!: 0" Il'iTELL. £ CTUAL" 
,.HlroIt "CYCLE 1HAl OCEl,A1ES 10 ~E"'IAI. AU:OCrll£:.S A ... U .JUI)GE"i.H." 
""II'H AU. '"OC£E CYCI.Elo sl""r UI" F .. OI'I dl,.l" Orl I"E OIEGIIII'II",G 0'" 
,.HI"'I' ".NO£,.r;",uli: ... l L.ln:." 
"HI",1 1HE 1.111'1':. Oil WHICH 1HE ~£UIAH 'If) L.II\IE IS C«OS,, ( I) A"'E 
,.HI:oI( "CALl • .£U C"III CAL. OAflo. £::.r'ECIAU.' '''H r .. E "HfloICPlL IUD S£,.... .. 
,." tNT "s III '" Ilf C fCLIi::. IIHI) A"E IIHEH ACC II.IE"" S AHE 1 " ,;; HOS ( L. l.e i L Y" 
"HII<I1 "TO .xc"", T"I:: "1Gt. (.) I'E"IOU .. , ... IrI£ VA"IOUlo crCL .. :. '\"E IH£" 
.. ,0",1 "IIMLS "'HEH to" :."OULI) "AilE IME 1'l0loT C.NLHGt. aE "1)SI CHI::E"'F'VL. ... 
,.HIHI "OU1CiO(N!i AHU I'l[H1AL.L.f .:I.LLHT. rH~ La. I-I TlMt:lo "HE HI!:(,AHO£u" 
,. rl lItT "A:' rI';CU"£ .H II liE .. .:HIO,)lo ... 
,.:cIHT ,\LIHI)UGtt ALL C1'CU.:. A"'L :.All) 10 ' SIA"1 F' ..t\11'1 l..; .. o Ar IHE" 
""(HI "Hi'lL OF ,H .. "" OIlo" .. rIHI'I "Alo 't\J 1 .. IH(, 1..1 Oil l<llM ", S r iOL.Il{'Y." 
,.,(JHT '" 101(10 I.V" CU ..... " ... y ",,:. ",.:,.O.cILu A 6'" CUI 1H ACCIO£"'U" 
I'HI,'41 "af GIVI ,'fu O"III':H:O 11.'4 ''''''''''-C""to,· UL.-luU"f'I'IE"''''I)t:H I) " .. 
"Hi"" " C'H IICAL WHS" 
""'iNI "{,HAl'" 
,..c I;'IIT I" 

""IIH lo 
""'INI C 
" .. IN' 

t: 
~: . , . 

,·0 
·0· 

Sy ... .tOL,S, I I " .. 1.1'''''' LIHE 
,.HfloICAL. CfCLE 1 :'!3 -U~"''' 

:.t. ... :o IIl."II1' CYCL.E (otll-UAU " 
Ci,lG.'fITlII£ cYCL.t:. 13:J-uAYI" 

. , 

o 0 .... :~ 

., - , . ' .. -- ... 

, ,, L.IHU" 

!t1l1J rt _ 1 
~HI "/(IHI" ItI"ThOA'!' h'l ... Do.,Y,n", 
:totlll , ... ,.ur ".0.' 
~ 311 rlto " " IHi OI[L.UIo "t:OU';L :O A "'UI'lItEH 
).11 , _ 1", 11 hhlol., 1/1 .M - I ~ l " ' '''If))' 

fa O.~L.f ITS 1111' S A"I) I ':. DIGITS 

' .. ,.; 
"/I,' 
I..!.' 

''" ,~ 

". ,"" 
17~ 

, ,," 
h' 
ISIII" 

II'" 
b.:01 
w ., . 
" . 

HI::" .' CHtoCrt FO .. LH"OHS 
.:I.' <! J ."'"Hf' 
IF 1'1 <1 0" !'!.I ~ 0 " ~IjSI"I.I ... IIMI rKEH 15~1I 

H IlC ) 0" U_""'" 0''1 1",1( 0 1 •• Al:llo(U ' Ii,E ... 1)'11 
l'il"' ' ' .'fOW CONVLHI U 10 ,JUL.IA N 
~'U" I _ I Iu "-1 
U-U'A ll) 
.'4 £ "1 I 

" " 1,'41 "LU I :.", .c CiN G UAI I:. [ /<IM. OI,,''''''', 
1 ... ,·u l l'll . UI . tI 
1.1010'.11 
"~K ·· I"~ " .. L.U .. UJ=.lo I .... lo .... 1:. A" I"L Atlo..Vto . ,J1' "'L..J I ,1.11 .. 
,I ~I " I "IJ . I 0( . I n"ol -I 'f j( 11, 111" H) 
I"';J< ""'H It . 

It -n " ' •. _II _I .' ,II' ."'''I ... I I .I~' '.· I I I .... , ~ I .'", 
I f U l ~ 1 U' " I" ' ~ '" UrC 1,. 1 11,01) 6""""011 l "f·~ I ~/. I 

' oJ, . • c I I·J ' 1-1 
III oU I ·,It I J 
.~. ". I 
.«_<'1 ', .", ... 1t.L to~U oJ" " •. I,~" ..... " "A ,~I ,I"" ~ .J" "\.,, .. '" 1'i .. 'Ji U.,,,_ .. , .. ) 
rC ,./<I . , F I I<~I. ,'UU I .'f L.UI'" ' •. o\rClo ~"u" .. I ,IIH III "L.'JI Do\l~. 
~,)" 1·( ·1 LJ "· 1 
;.~,. . tl/ ... I ,~I(" II 
",.: ... 1 1 

... , ••• " .. "<I,, "'I~ "".". ' .. -\1'1.) 1)LU ro., , .. ,I;. 3"'~ 
') ~ :..cO·I - I .. tUI ~& U)) _360:t 

"EM .' lofA"r D' ~M I Nr I NG •••••••••••••••• ·bo~ 
... l.'1 • • A>l1l F'1~"'.L.t. " L "UU .. 0" "A~Y UAflo ;; I ,~"; ... 1 .. 1:. L.A:.T IIIH I IiO,\1 
.> a ""U I _= U) OI UI -UI 

"" I ~I .... , I Ad(<l .. " .. c - ) UJ) Co , " 1070 :o ... . CU I cU, . 1 l:J" - U- UI I 
FOri V_ I 10 Oil 1:1,," 
t< ":f" H Ci l ~ IHE OU I ,.U1 S THING <I II " ,(':'''1.' u J . "oJ;' 1'I,\.,f U>lf:o 1'''0.'' I"~. ,."''' 1'"hI 10 " L.Or DA f l 

IlJ_" . 36lo . 0 1 "10"" nlll 
,F' " 1 0 I NII" I ) . HEN 113'11 IIU' 1'0" la l , 0 fl .. \ 
"E~ '.'.' •• ".". :.to1 "I" OAIE ....... II<lU 1l~·1)3 · 'I'.~ I 'fI( I '.) 1 

';- ''- HI'I I ''3 -1 ' . 1 
"':1'1 " (OU _ ILL. ·'4U I t.. '"A i' I ,U I 'JIoI" .":0 III ~ ONOA' 
"''' 1''' .\.I.} . r::-<!.3 ot:. l , 
".c l ,'fl Il l ' 
I . U , H I I,,';:N 11 3-.1 
"H Llf I "~13 ' '''I - '~ . 3 ' ''U I. 
~K I NI " J 
I'I~I'I •• "'." ••• :. .. 1 U~ .... I NI I NG •••• 
I'll" A"L.O;(CS .... I ' 0 7 2 
C~tX . " I ." .. 
HEXT X 
Fu" A* I TO,} 
,. .. ) . II 'l tI 
IItA I _FNlo(S) 
'ft:XT II 
C .. [3'11 . J ,, ) _" '" 
C .. 'A[ I I .... ") ) .. .. .. ,, 
I F IIlillAl2J 0" 1I[ l lIiC l 3J OH "U_J ' '''13 J IkEN 12:'0 
C:..tiCtIJ."( I J ) .... . " 
IXI IO ( 3)tI 
I F iCII I .... (;! I r .. £N 12dil 
Ch"l31.lItJl ) . " C" 
(;U . O I ~II~ 

IF "1<!h""3' THE", I JI t! 
CUXI<lJ . ... I;!J ) .... . " 
(,010 I J)IJ 
C.I"Ld . III;.! » .. .. lo .. 
I F ... llh""JJ , .. EIII 12JII 
CU", 13 J .II ( 3 1) ""C" 
"':1'1 " OU,,.U f C~ 

FOH A" I ) 10 12 
11' CHX.A). " .. I "E"I 131:111 
""'IHl I~d''''- I ) ' C~IX . "I ' 
.,,£XI x 
"" I .If r 
.. E". . HE~[ f DArE 
03-03 ., ) 
lo·:, ., 5 
1)1.01., ') 
I F DI «AtM I I.\ I .. E~ 1 5 10 
0 1 · 1 
MI ·I'I I.1 
I F 1'1'«13 ' H~'" 1) 111 

,. -"·1 
.H,.!""NtlU 

"" INT .... 
(,0 1.;1 1 11111 
.. .:~. . ~H"'OOClo ••• 
t'''' I NI " ltt,."Ot't:.OC "'ON I .. " 
G<JI0 l:tloll 

"';I" ,.l... . I 
II..,,,, "'''I",f'' .. 0. <'lA.~Y I)AYlo UO YOU loA '4 1 "L.OII':'U", 
9:tb IN,.U l 01' 
'I"~ UII·U<jI . ;.! 
1'1" Ul 'o.l 

BIOSIN - t1Jot~s 

Top section : Initialization 

Al l) is the number of days in January, AUl is the number of days in 
February, and so on. You' ll note that FN Y is always used to determine 
how many days are in February of a particu lar year. I see lines 560 and 
690\ 

Midd le section: Parameter input and prcx:essing 

A glance at line 1580 will tell what K is fo r. The operation in line 540 
ta kes the fi rst two digits of V-SO if V was 197 3, it would turn into 73. 
Iso would 19073, or 73. This program assumes that you were born in 
the 20th centuryJ Lines 750-930 are basically doing this, Mu ltiplying 
your age at the plot date by 365. addi ng the leapyears between your 
birth and the plo tdatc. and addi ng how many days since your las t birth day 
before the plotdate. Don't be scared by the boolian logic used here. 
An expression such as X- V, X>-=-V, X. V.etc, are equal to I if true, and 
o if false. In line 960, we multiply 09 by 2 because in the next secrion, 
we loop 2 ti mes for each day . 

Bottom section, Output 

Note that inside the "" in line 990 are rerum lindeed characters. The 
reason for Ii IlC 1090 is that we only wantto execute lines 1110 and 
1100 Ii.e. print ou t the year and month] if it is the first of the month. 
Iflines 1166-1 J90 seem a little bil confusing, remember that X is not 
the same as the subscript X and that subscript has a defaull dimension 
of IOx lO. Also, P is 23 on the 1st loop, 28 on the 2nd, and H on the 
3rd. See the opposite page for the explanation of the significance of 
those numbers.. 

l:tl,., ,...c I NI ")l-t"HO" EH UAY" 
l :tb<l hUIO 1'1 OF :t lll. to .. " 
I ~II~ "H/.'f l ""'V:II :' II\I<I ' ",G OA ' l lflll L.l LH l lt£'" a l "rHUA ' " 
1i>1II;J WID 6 .... 
1610. 1),,1,\ 3 1. 211 • .}1 . 3",.3 1 .3"' . 31.3S.3., . 3 1. 3", . 3 1 
16<ld c.:~o 1 would like to thank The Lawrence Hall of Science. U.C. Berkeley for permitting me to print this listing. 
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by Dave Kaufman 

MENLO PARK, CA. The sun is rising and shilling thru the light morning fog 
hurdling the hills and I wonder to my sleepy self: What the hell am I doin8 up 
thi, eariy? 7 AM it is, hilt the street is aiready peopled: There are carpenters, 
bakers, craftspeople, dancers, photographcl'II, computer artists, gamesters and 
tricksters and, probably, a pickpocket or two. 

They're selting up stalls on the sidewalks, a dance floor in the flueet. Banners 
are going up, lagging in the chilly early moming. Tables are !.wing set up. with 
keads and {ruit and cakes and sandwiches and huge containers of punch for 
lunch. 

Now the banner is going up, spanning the busy street: 

ANNUAL SUMMER FAIR 
Sponsored by the 8 Neighborhood Centers 

And the neighborhood is finally waking up. Someone with a megaphone climbs 
a chair: "All right. it's 7:30 ..... e·1I be opening ill half an hour. Volunteers 8re 
still needed to man. oI" people the information Looth from I till 2 and 3 till 
closing time, 4. If you hliyen'tsigned up Cor chores, sec me or Albert and we'll 
giye you info duty. n 

Shirley's mega phone drones on, but your reporter is more intercstcd in what's 
going on ill the street, on the sidewalks, and in the storeCronts. 

There's a juggler tossing colored bowling pins ill the air and catching mOlt of 
them. 

lIere and there all early-morning coul)le is leaning our of their doorway, laughing 
secretly as the street scene resolves its madness and motion into the local 
Summer Fair. 

B1FF THE JESTER 

"Hurry Hurry Step Right Up Don't Miss It Today Only:' Biff is playing crier 
today and is dressed in jester's long 10llg long poin1t:d-toe red·{elt shoes alld 
Goppy, bell-tinkling cap and black tights and bright red·green-blue.black.yellow
orange-purple jerkin saying 011 the back: "Follow Me Anywhere!' Biff seems to 
Sl)Cclk wilh capitallellers and never ever paul!Cslong enough for a period or 
comma to IJc inserted. 

Biff isn't the only jester. Seven of the Drama Centerregualr. are dressed just as 
... well, as ... as Riff and they're banging doors, tantalizing children, passing 
OLit literature ilnd in general, bringing the neig;hborhood awake this beautiful 
Saturday morning. 

As Shirley linishes the last of the details, the litreet population seenlt; to double 
with people bringing out the IIrt works, computer termirHlIs, musical in~lruments, 
chain; and odds and ends that'll go in th; booths. 

l'hl're's II silk-screen "how ]Jul on by somc of the Art Studio regulars. Some arc 
from photo!!, some of them were donr from imagination. Some incrediblv 
color-rich ones were done from compuler works. Thc}"'re all for sale. 

~~ 8 ... 

Someone is setting up a laser. "Hi" I say, tentatively, "are those holograms? 
Going to do 80me tricks with your laser?" 

"This is the Laser Light Show I'm setting up"says he. "I'll be doing three 
shows today, with this ruby.red laser and some props." He opens an attache 
case. Inside are jewels, wine glasses, an assortment of what looks like empty cans 
each with plastic oyer one end and a time mirror set in the plastic. There's also 
II collection of holograms, sections of stained glass ... "Times are 1:30, 3:00 and 
4:00. This morning, I'll be showing people how to make their OWII holograms 
and some of the things you can do with them." He smiles and starts setting up 
some displays with pictures, words, holbgrams. 

In front of the storefront that just says ··Coffee House" on its windows, they're 
bringing out chairs and small tables and flower pots. Small trash cans go under 
the tables and sa!t.pepper·sugar·cream on top. A billboard is carried outside: 

Coffee 75 ¢ Tea 50¢: 

Breakfast $3.50 

Lunch $3.00 - $4.50 

Dinner $4.00 - $6.50 

MEMBERS ONLY 

Hnnnmm ... breakfast ... Why not? 
Sitting down becomes quite an adventure as my seat wobbles around, trying to 
make itself comfortable. The two of us reach a compromise, with half o{ me 
off and half on. 

Jim comes walking up. "iii. You here for breakfast too~" Jim is an old friend 
of mine who invited me to the Fair. 

"I'm haYing yogurt and granola, and pot of jasmine. How's the yogurt here?" 

"It'll usually fresh and tart," Jim says. "J'II be haYing the baklava and some 
~Iexican coffee." 



THE FRISBIES COME OUT 

Frisbecsare appearing up and down the sh'eet Someone runs of( and return~ 
with Shirley, and they quietly but sternly talk to the frisbee crowd. There's 
an animated but hushed shouting exchange and the frisbees, dogs and people go 
off down the street The \1usicialiS are starting up. Something light, somethinp;: 
low, music to fIOOthe the newlyawakcncdJim and I spend the monling discusmng 
the history and evolution of the Centers. 

There's the Cyb('rnelic Theatre, theCoffeeHollse, the Art Studio (silk ~reells, 
photograph, acrylics, sculpture and IlOuery), the Jamming Pla~, the ~'olkdance 
Basement (on the level), the double-storefront People's Computer CCfllrT, thr 
Drama CCllter, the ))coplc'8 Publicity and Press and small, equipment.packrd 
one called Kaylol'll Electrical \1otorcycles 

A LITTLE HISTOR Y 

The first storefront was the People's Computer C('nter which opened 14 years 
~o, in 1974. That w3ll1he fin't of the Centcrs. First a single slorefrOi'll, il 
eXlwnded to two 800n Ilrter . 

. \ couple of years after it opened, they rented a third ~torefront and called it 
the Folkdance BJlSCmcnL II originally had a dance Ooor for folkdancers, with 
tables and chairs and couches ill the back, where the original Coffee 1I0u~ got 
lltarted. 

Two, maybe three years later (Jim's memory isn't too sl.ecific, or maybe the 
next stage took awhile) the Coffee Hoo .... l)Cople p:OI II storefront of their own 
md took out I naitaurmt licen,;c, and olK'ned I ~mLlIl bar- restauraliL '10~t1)'1 

it was I liOCi,,1 hang.out for people ill their mid-Iwenlie~ mOrit of who weren't 
employed in those daya. 

Around that time, the Computer Cenler replaced itf! old tcletn)(writers with 
TV gcreens, some color ones. When that wag done, Ihe Center reall), took ofr. 

Enough capital was brought in by the Folkdance Basement and Coffee House 
to finance a silhcreen workshop- At fifl:ll, th('.PCC staff ran it, wilh color 
photo~ from com(Juter art programs It was a smaJling Ilucce&l. 

Peop!(' who had been han~inp: arou lid Ihe Corrre !Iouse and Folkdance Basement 
began taking jobs in Ihe silkS('rf'cn work",hop, turninp: ou I art prillhi and l:IClling 
tht-III around the Bay Ar('a. 

Sometime during that period, tht- silklScrCCII workshop beealll(' a full-nedged 
N(·i~hborhood Center, with mOI1(,}, I)arned going towllrds equipping a photo
p:raphl'"r's studio and buyin/!: pottery ('quipll1('nL 

Tut,,,day nite at the Folkdance BiUWlnt'nt was Illu~irian~' Oprll nite. The better 
group~ began performing on th ... weekend .... It wHl'n'tlong bdore tll(,Y !>pun off 
to form the Jamming Place, wilh lIIoni('s from lhe otlwr succe!;l;ful e('11terll. 

Somehow, the Drama Center ~ot ~tarted IIll a place to go to actor walch rehearsals 
and per£onnanCf's. 

The C}'bemetic Theatre was bt-gun!a:<l of all and took Ihe mo~t in resources to 
9Ct up. 

Each Center earns enough thm member hip subscriplK:lns and adllli~ion charged 
to pay ita overhead, with a lillie left over. The big succe~1I., the C},bcmelic 
Theatre, Coffee Hou~ and Folkdance llallCmenl, have II huge surplus. l\1oNJy, 
the money is used to finance small projects and lIuPI)()rt for vj"iling artists and 
performers.. 



SOUPCES 

See ..................................................... . 
Computers and People, August, 1974, 
Vol.23, NO.8 . . 72th Annual Computer 
Art Exposition 

Available from: 

Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville. Ma. 02160 

"Interactive mapping has become a critical need, 

because the world turns in more wsvs than one. 

A ,i)( ,month, old map of oil sources, for 

eJCample, would be history tad...,.. 

In Ihis rapidly changing world, Ihe surface of 

me earlh itself is ohen the only conSlant base 

to which other human and physical facu can 

be related. 

If you're mapping, you're in our territory. 

If you're not mapping, perhaps the following 

applications stories will gi"e you an idea of 

how yOU could be. It's a lascinating technique 
wilh "ast potenlial. We'd like to help you 
e)(plo.e it." 

3I!JB: TEKGRAPHICS, April 74. NmVer 9 
Ttlktranix,lnc.,1nfamarion Display Division 
P.D lkJx.m 8eiMJrton, 0reg0n97W5 

AU of the graphics in the spheres came from 

en article in the October,1974 inuu of Modern 

Dala magazine entitled "Graphic CRT O;~plaV$

Intaractive Computer GraphiC$· A Current 
Look" bV Maurice I. Stein, 

....................•........•.. 
Exalilent Excellent Excellent Excellent . .......•....................... 

fP/!CI'aI ConpJter Gnp/lics is:ve of the 
PROCEEDINGS OF THE IEEE, Alril 
1974, Vo/1InE! 62, /lAJrrber 4, published 
roonrhly by The Institute of ,Electical 
Wld Electronics Ef'1!Ineten, Inc. 
Here are titles of the papers printed: 

" The purpose of this unit ;s to set down a 
complete set of tools for computer graphics 

utilizing a common approach of matri)( 

mathematics. The material is not intended 

10 be a deliniti"e work, but has two madlllt 

goals. Firn, to set down and illustrate the 
"arious mathematical procedures which will 

permit the nOllice to quickly become pro-

ficient in some of the techniques of computar 

graphics. Second, to show how these ''',"";0",,1 
may be implemel"ltad on graphic display de. 

"ices. The only topic treated in the unit is 

transformation and projection utilizing 

homogeneous coordinates. Other very im

portant topics have not been included. 

However, the techniques del/eloped will give 

a very good first step into the sometimes 

bewildering arena of computer graphics." 

aJMPfJTER GRAPHICS, THREE 
DIMENSIONAL PROJECTIONS: Theory, 
PrO{1ans ani &IITJ)Ies, HevtJetH'ac1wd 
~ter PlOfI"i1InningAids, by Herbert 
Q Peckhan, Gavilan College, editf!d by 
Oristine Doerr, HeWett· Pac:/GYd, 
HevJ6tt· Packwd Q:m:wJy, 11£xx) 
~/fe Road, OJpertino, California 
95074 

.. The challenge of Computer Graphics in Continll1ltal Western Europe," R.A. Gued] 

"Building Hlltowav Systems With Computer Graphic Simulations," T.J. Mollen 

"Computer Graphics in Urban Bfld Environmental Systems" R. L Phi11ips 

"Three· Dimensional Data Input by Tablet:' I.E, Sutharland 

"The Art 01 Natural Graphic Men. Machine Conversation," J.D. Foley and V.I. Wallace 

"An Approach to Graphic System Design," W.M.Newman and R.F. Sproull 
" IntltUigtl"lt Satel1ites lor Interaeti,.. Graphics," A.VllO Dam, G.M. Stabler, and R.J. Harrington 

"Computer - Encouraged Serendipity in Pure Methemalicl," C,M. Straull 

"Porllolio 01 Sheded Computer IrnBogIIS," A.D. Ruch 

.. Computer G ... phics and Art," C. Cwri 
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BULLS & CLEOTS 
Sample run 

You arv about to pl,S 'bulL.! ~'lU c1 eats. I by.n. Austin ~t('1)h~ns. 

It i 
:".'~ t~ .. 
-l ~:l 

·,-O::-d-'"tlC". nr rn."'· 
'.,{ .... ti'1C. 1':>c11 

C:.'" .: .. ct, )' 11' 0,1 0 

:" T'!1d, :J .• " 

TC·,. 'l! 

-hie:l 
" co' 

bO~Jl YO 1 nn~ tht! co:~n\ "!T play 
·")-c n r<: \'J i!-ci,:-'-;'c r ',.'0' d. 

p , ':lCP. '.I:'!: t>c co:.,~:qt"r "")r:~~<:<'1 at 
{.t it:":' d. I'~ t:\ n ,- ; l:oncl!' 
t!"!r.: 1'!.lll Ie· of l'~ll!" "-.. cico~. 

• 'I)', ..... 'r' I :,'0'1 

t ... :0:<::'.1 "':"'''0. 
~n -~"r> ""H' ": 
O\C i~;D.C 

A '·)11 i ~ co 
:'" [_c'.~'.· ill C. 

rr'ct c>:""r-r.- j. tt.f! C(\ !~C T)'",-cc, 8: 
~: on- ) 'CC. ;0; ex":!.l pl r ; n 

I'~ • . mI.''''' 

Of 

t.:"C:J 
'3 ' 
r' 

... " .... .,.'" ............ ~. 
Good l',cl{. 

A:"'C;' 
" 5;: 
'.~:Y7. 

the 

Ch"l""Ctf" ~l't1 .. -~r() 

'I -~lr,l,s. 

o 13;,rr~T,." 
I j}UJ~T~.::, 

1.INI:t>T 01 eh'll ":t~r. in a '0. ,I':} 

r "~rta .'-. 
I:", rnn)' \>1111" nnd clco~,,11.0 

\:hll~ 18 yC/llT ~\IC'l'l'!.-' 
You GUCI'Jf"cd 0 blillo ind :;: 

I f:Uc~''l (~-. 
\lo' .. tr.'!.ny b"nv lind eleot,,?2,0 

','holt i(; ~·O\,,· D,C:;31-.-
You rucC(lrd 2 bull'l a .. ld 0 

','llI.t i8 your ruc::;n?It+ · 
You C1IC"f'l.'tl 1 bull!! e.nd 0 

I /;\leno ('+. 
UO" leflIlJ-' bulll1 Rnd clcot~?2,0 

1,'l1at 1:; you- {';\lC~,t:?¥)-
You /tUcor:ed 1 t-ul.le and 1 

1 Mle9S (¥) . 
Mo'" OEUlY bulls and cleot:;1} , O 

I ~11n! 
~jy nUl,uer ~'O:J +-. "r;a1n?Y ~1' 

o c:~ 

2 C .. 
o OJ 

"''::. 'I 

o " 
,,, n 

.v ...... 

., III 'hl....!llR..' L 
\Ihat ill' your r.~c:;_ ?12}' 
):0:.1 ~e38'ld () bullo Md , 

I "UCES 5,'l31. 
Ho" na."IY bulls and cleot.!:?', 1 

l~t 18 your ~ca~?'567 

clcot!!. 
You CUC!OECld 0 bulla and 1 

I GIIellll 29}1 . 
How ~any bul13 and eleots?1,2 

',that 1 .!: YOl.'r CU~(;3?2567 
You gues&e~ 0 bulla and 1 

cleots. 

I r,ue.!l8 2171. 
110 .... IllMy bul1~ and cleoto?O,2 

:,'hat 1a your C\lco~?981 1 
You cuesacd 0 bulla an~ , 

el('ntll. 

I (:!leu 2fl}'. 
J!O>l \ll8.ny bull" fl.nd cleots?2,1 

:nVlt 1s YO'Jr r'Jc.~r:?9817 
You gue~ol.'d 0 bulla end 2 

cleata. 

I cucs:! 21}t. . 
No" l1l81I1 bull ... ('nd c:leoto?2 . 2 

t11at 1s YOllr 01N::'?9~1,2 
You ."c:o!',;c~ 1 \Ju110 and 2 

Do you \.'3nt (0, I;C' CMI'actcr oot?YES 
CII'!.!'~ctcr 8,-',,~1~:S'5:'7J9 

t 1"'\1 ... 0$ 12}~. 
lIow ~Py l,:>ll', (lI'\d c:) ~ot3?4 ,0 

IjU:l\J"'r of c:h:u'C.ct.'lro 11'1 (I \;ord?4 

1 ... UCIIII 2{!". 
Iro'.' 1"8n;r 'b1.:11::; and c:lcot::;?1,2 

1 ... in! 
Ily nll'llh('}' w,'\~. 69411. Arn{n?llfl 

cleota. 

cleota. 

cleats . 

cleot!!. 

cleat!!. 

cleats . 

HP 9830A 
By Stephen Bates 

BULLS .\,ID CL:ro1'S ',,:U ~ ... l>:lr.alh wrltten on Hewlett ""clUlrd'S 
98)OA Pro~I'" .. ¥n,l-le C',lc'Jl,,~or .. ith fn.clt type,'r1ter output . 
"hlc~ c,pl"I'\1I t,",o II,,, of 10"er c:nsc chn.r~cters 11'1 the pro
v,rn""l1 Plll.,T st"teo::ellta. It was lllte!' Ildapted tar use :lth 
the 2000. 

The 98)0 111 " fnnt .. ~tle ClAeUne. FOT ed1t1n-, It.! enp<lbll
ltt ..... 'lre unt,.ue . Cne nr::iII 'Hfflel1l~y ~:-o-:-""'--tn" a eon_ 
mIt('r vi .. telet"pe ",,0 .. n. '1'", exp~rl"l\"ed ~",~ ~,:>y$ :::of .~'-lto _ 
,.."tIC lint nu .. "1'11'1· ... f"~c:"ln ... "I'll' lin" ror dl~-elny In o"e 
eo' ~., .. d, find cor:-,>e~ln" ,..ist"i("s 1n " Iln p 11'1 ,."",ory "I th;:out 
ret- ~,ln«: 01' the use of the nwr..,,,rd bllc~'-'lrrow • 

<Ie ~xP<lrl":lcetl 0"4 prot>le'l with 1t. 1t uses c ssette tAres 
to str,r" "ro-r',-II ~,'" .. "til Orl. ,.ot JUllt a.n), C'lss"ttl."s. either, 
ila""l,.tt P"c""r~ )10 ollssettes. rhe prohle .. , "xlst3 y~,en ~Tlt 
10'J"e>l on t>:e c~!Se!te. "p""rerltl~ . e eh tl'" n file 1s lo...:ted. 
to,,, CO-,Dut"t c":eclts " I e~lnl'll11~-or-flle :o,.r;: th"t tell9 hoy 
""'1y .,,.,rds "Ire In t~ .. ~11e .,.,I11.;t tLe IIotu·,l nu,,>;'er of wcnls 
It ft,,~~ ","en 10"~1'1· 1t tn. J: s:::o,.. ... t.,ln C:1US"" t"o o:!lff .. rer.t 
"u~l,"r" to or,'1l up, It'~ ~oorl1-ve pro:-T"", It ~""r" ·e·~l;r 'Ir,d 
11" ,,1 GU .. 1~'; "ncr m':"lb r. ;;-t-w"l " ...... -11, -~"lll;: 1t: "l"lt-"'e:: 
c:"nr.o' ""t t"~t pro-r"- ~ ... olt frolll t'l .. C"!!sette. i'or t':IS r"R80n 
liP Ur-DS you to .. H~c1' k":ep t' .. o copies of e!lcn o,'ss"tt" or 
!,:O throup:h Il lo'l" cle'lnln;; rroo;;r'U1 for ellch c ... ssette. 

BAc:': to fr1"1",11" ~!-ln ' .. ,,~out t"e )0. ';11" :lIce t,",I".· Is tMt 
!!I'wor:, 5,·..,clflc·tlo'l~ ref":r to user It"lt11'hlc "e~oty or.17~-not 
.oft~"!"e_r"'l"1re(! ",,-ory t"o . ';'1':1~ I"""ns tto'lt YOU c"n "0 " lot 
With 1108 >tOrtllI . ~!:lch "'e hll(!. ;'d:t":ro~ :t.:LLS ,.ND cLrors. 
1Iuoh \H'o"'r":'IB II.S C",,,::;, 1\ version of S:";'lll . :>r.d ..... R.;;f f1 t on 
t .... "'.'lc':lrle. 

liP "''''''e'' so"'''' l"'Irvelnus strln'" n"nlnulntlon st'lte,.,,,nts Orl the )0. 
I.sI"e rron LEt: , res -! ·'cs you the ;:od tlO'l of II. !'I V"!1 ohn.rset!r 
In" strlr.': l l .• L dv"~ • ., .. v'\lue of 1'1":-0"1'10 c""r"cters In a strln,!, 
"tc . Jnrort"'mntcl~/ , I'OU c"nnot Ulle ~ote th"rl on~ strln" I" .1'1 
IP ••. TH::ti at"te-",nt (os 11'1 IF "..;,,5.; Od ;J';"C~ Ttl:::!: tOooJ . 

The 911)0 cOl1les ,,11 1:y 1t1tnlf for 'Irouno1$6000. Also IlvI\U"ble 
Are ;1":,15 for !' ... trl7: ooer',t\Orl . , plotte r con~rol . atrln;, vatlnbles. 
".,:\ ""V'lncetl pr<l~r""'I."1no; (ndrla lIueh u-:e(ul eo'"'''''''",18 (\15 l!:Ef to 
th.., .,3)" vnc""ul',r\'j. ""per t"P!I r e"t\<>r!: n r e "l~o nVIl1l .. l:1e, 
",lo"{: .. tth cnrtl. r(l~" rs . .. lot~ers , tb~...,.,<.l jl'':'l printers . flnd. 
dt",ltlz"r:;. LI'~sc tor1e .. Is sl1~htlv oVl'r .,;)00 fl llIorlth for the 
p"e\<"'~e """ '.Isert . ~n"!u·~ln,, ,,(leory 1noror..~nt "rod typewriter, not 
tn '~!1tlon strl,,« ~·,rl"t.l ... (,Il"ost fl " ... ce.sity) . 

• •••••••••••••••••••••••••• 
Page by D. Austin Stephens 

& Stephen Bat~s 

••••••••••••••••••••••••••• 
SORRY: nO paper tapes or 
cassettes available yet. 
Write us for further infor
mation. 

Programming 
By D, Austin Stephens 

Rules for BULLS & CLEOTS 

~e bul~ of the progra~ 1~ that logic needed to have the com
p~~e~ for~ulate it~ guess of the ~uman's word. It must be 
able to deduce the h1.:man · s ~ ... ord fro::! the changes 1n the hurna..,· s 
re:;ponsez frorn turn to tu:-n \ ... hen only one character 1s varied. 
For e7.a~ple : when only one character is varied and the new 
res~onse lists the number of bulls as one less than the number 
of bulls from the la3t turn, the machine knows that the old 
character 1n that position was a bull, and that the new cnaracter 
~s eit~er a cleot or a null . An !ncr~ase in the nUN~er of cleots 
i:t:!':'cates t~at the r.~~: chllracter is a cleot, and no change 
ir.uic~;~s a n~ll. In th~s case the co~?uter re~tores th~ old 
cha~actcr. replaces the 0 in A$ ~dth an X to re:n!nd itself that 
;~at cha:-acter is a bull: and 1s not to Se touched again for the 
du~ation of the prograr.J. ' .. !hen cOClparins: the old number of bulls 
\dth the ne',., nu~er of bulls and cOlroparing the old number of 
elects ~:1 th the ne'" nunbcr of cleots, the!"e are nIne possible 
cc=:';!.r . .:ltlo:J.s . Two are contradictions, ~ellln& the computer that 
t~c !-.-.;",:u:. has- cheated, a..,d the other seven a:-e valid. Only one 
is a~bi£ous (no chanGe In either bulls or cleot~). 

The cOClputer employs few programming devices to meet its aim. 
It uses push-down stacks to store the characters which it 
~!ll use 1n its manipulations , ~~d It uses a string to indicate 
the status of each character position In the word. An 0 is 

a null, or undetermined; an ! means a bull; and a C indicates 
a cleot. 

Should any person have questions or suggestions. please contact 
me at Oberon Counseling, Box 877, Pecos, Texas 79772. 

A brief description 
BULLS AND CLEQTS is a computer game of a somewhat different 
type than the ordinary computer game . For one thing, it has 
no matrices , galaxies, or Klingons, For another , it is one 
of the few g~es in which the COMputer is not ~erely a score= 
keeper: it is a contestant. Both the human and the comouter 
play against each other , and the computer's only advantaGe is 
a better r.Jemory. 

~ow for the rules . The game itself is a more co~pllcated ver
sion of BAGELS. Here, however, instead of being given results 
sounding like pastries and prefixes, you are given the nu~ber 
of bulls and the number of cleots. For the actual rules, see 
the sample run. 

BULLS AND CLEO'l'S pero1ts the use of words of any lengt~ from 
two characters to twenty , The words are randomly picked from 
a character set specified at the beginning of the orogram. 
This character set may be up to forty characters in length, 
and consists of any characters on the machine used, the bla.~k 
included. 
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Listing 

L'''' 
• 1 ll"Y" T~N 250 

~ou are_ about to ~l~ 'bulls and ol~ot8.' by D. lustin Stephana." 

"It 1a a word-suea~lng game which both y~u and the oo~pute~ pIB¥" .. 
"at the oame tiDe. Eaoh side coaposes a rando~ N-oharaotel' word, , 
~\1itb no charaoter used more than once. Then the oomputer guesee: at 
~your word, you reepond. and ~esa at ita \fOrd. It then :r:tIsyGnde" 
"to your guess. The responses are the nUQber o! bulla and oleots 
"111 the guess. A bull is a eOlTect oharactsr in the oo",:ot pIece, 1:' 
"II. cleat is a charaoter in the wrong place. POI' e:rample: 

NO. RESPONSSS" 

'!l BtJIJ.5. 0 CLro'1'S." 
o BULLS, 2 CLJOTS." 
• BULLS, 0 CLEOTS." 

l'Rnrr ·or cour3e. the Olle to first gues1!I 'I' bull,' 1a the w1Jmel'." 
"'M 
?UII'l' "Good luck." 

250 PRINT ·Character sst"; 
260 Ilil'l1'1 OS 
210 P9 .. L3Il(M)' 
280 FOR I .. ' ro P9--1 
290 FOR "',,1+1 1'0 P9 
500 JJI M[I,I) .. C:1(J,J] THEn' 340 
'10 lI'Bn J 
'20 NEXT 1 ,,0 £iOTO ,60 
'40 PilINT "No cheraotel' 1I!a;y bel uead IIOre 'tNln onoe. !r,r &&aiD.. " 
350 GOTO :150 
360 PRIl'rr "Number of characters iD. a word-I 
,,0 InPUT 1. 
380 IF Z<1'9-2 AlID Z>2 AND Z_INT(Z) THEN 410 
390 mINT "Try another nUI!lber.-
400 OCTO 360 
410 POR 1_1 TO P9 
420 ~..y,EI!(0$) 
00 1'(1]-1 
440 NEXT I 
450 FOR I-P9+1 !O 40 
4EO 1'(1)-.1 
-no P.Z:X'1' I 
480 POll. 1 .. 1 TO 1'9 

490 "-YHS\"l 500 J)..F~:S P9 

~10 'b'YIA ,20 '[A .. 1'(») 
5,OTD_T 
5~0 NEXT I 
550 FOR 1_1 xc 1. 
560 H[I]_FHS(P9) 
570 FOR J .. 1 TO 1-' 
580 I!" II[I)_H[J ~ 560 
590 m::XT J 
600 tr~T I 
610 FOR 1_1 TO 1. 
620 GOSUB 610 
6'0 "~IJ .. 11 
G40 A ~rI, I) .. "O" 
650 NEXT I 
660 B-c .. r-o 
670 OOSUB 1340 
6ao IF D.Z 1'f[EU :1120 
690 IF 1I1_Z Tlflm 2190 
700 IF 'B+O .. Z TJ.tr:rt 1690 
710 IF 8+0.0 TIIIl!: 610 
720 " _0 
730 GOTO 870 
7~0 D:;:F FNS(X),,'+Ilrr(I1.ll'D(O)*X) 
750 F-:!~ za.1'9+1 TO 2 STEP .1 
760 yrzO].Y[Zs-1] 
770 ImT za 
700 Y[ I)_II 
790 1'9.1'9+' 
800 RSTU!l.H 
610 N-Y[tJ 
820 FOR za..l TO 1'9 
8'0 Y[Z8}"Y 1.8+1] 
80\0 NE!T Z8 
850 1>9-1'9-' 
860 R:;'lURN 
870 A-A+, 
880 IF A>Z TUEll 720 
890 IF A::\A,A]#"O" THEIl 870 
900 G-A[A 
910 GOSUB 810 
920 A(A].N 
930 GOSUB 13~0 
9~0 IF B .. Z ~re.::11 2120 
950 IF »1.1. TW':11 2190 
960 IF B+<: .. Z TlI~m 1690 
970 IF B+O.O Tl!Ell 610 
980 IF lJ>BO A!t.) O .. CO THEN 1080 
990 Ill' B<il0 Aim 0.00 T1m!l 1'10 
1000 IF B.BO 111m O<CO Tfu.Tl 1160 
1010 IF B-DO ArID 0>00 THE~I 1200 
10:10 IF lJ>JlO AIm 0<00 THEIl 1230 
1030 IF ll<D0 lI:m 0>00 THEil 1260 
10~O IF B .. no AlID 0 .. 00 THElI 1300 
1050 PRIm' "nuh? Tl')' ""!a1n. n 
1060 IllPtl1 D,O 
1070 00'1'0 940 
1COO 11_0 
1090 GO'l'O 1140 
1100 A[A/"' 
1110 F.A A) 
1120 ll>oB+1 
1130 AiA).O 
11'.0 A ,[A,A] .. "xn 
11 50 00i'0 870 
11 60 F-A\') 
1170 A(A .0 
1180 0.0+1 
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"'30 t;<J'l'tl '21U 
'200 ;:" .. 0 
1;)10 ,\ '[t .. A)_"O~ 
12:>0 OOTO l'70 
1nO If.G 
12~0 (;o~un 750 
1250 GOTO 1l~0 
1260 U .. II(A] 
1270 oocur; 750 
1200 A[II].O 
1290 COW ",10 
1300 Y(I'9+1] .. A(A] 
1310 ~ .. P9+1 
"20 A[A] .. O 
1 3)0 GOTO 870 
131,0 PRItt': 
'350 PRINT "I CU~89 -, 
1360 YOn n .. , TO Z 
1370 l'!I.IlI'l C":[A(H].A{M]h 
1380 n:::<T fl 
1 '90 l'nIl1'l' ". ft • 

1400 PiUlf'l' "Eo,.. m.anr bulle and cleo"·, 
Hl0 BO-B 
H2O OGaC ,..,0 INPUT B,O 
1440 mnrr 
1450 IF B~Z ?HSN 2120 
1460 :81",01 .. 0 
1470 l'!I.Th"'I' n:.1'Iat 18 :your g\l88S·, 
1400 INPUT :8:) 
1490 FOR Q.1 TO 1. 
1500 FOR. K=1 ~ LElHOSl 
1510 IF C1(K,K]":8~'{Q,Q 1'HtK '5:50 
1520 NEXT K 
15'0 G(Q).,K 
1540 N'E',.{T Q 
1550 FOR ~1 TO Z 
1560 FOR 3-1 TO Z 
'570 IF O[Q]~~[El THEN 1590 
15aO 01 .. 01+1 
1590 NEXT r; 
1600 ll"...J...~ Q 
1610 FOR ge1 TO Z 
1620 IP }ltQ]#G[Q] THEN 164C 
1630 B' .. D1+1 
160\0 NEXT Q 
1650 C1 .. 0'-B1 
1660 PR~"'I' "You guessed",B1," bulls aad"tCf,'" OLeate." 
1670 PRTh"'>' 
1680 RB:rURN 
,690 IF FJO THBN 'l'O 
1700 F .. PH5(LSt:(Co;) 

.... '710 FOil. t ... 1 TO 1. 
1720 IF A[I) .. P ~N 1700 
17'0 !lEXT I 
1140 FOR I .. ' TO Z-, 
1150 ll' A'HI,I] .. "X· TH3If 2100 
1760 FOR J ... I+1 TO Z 
1770 IF A'~\J ,J)_"X- THEN 2090 
1760 T"Aj' 1790 A[t .. A[J] 
1800 A(J .T 
1810 GQSl/jI 1:; ,~0 

1820 IP Bo-Z ~Il 2120 
18,0 IF :91 .. 1. '1'1811 2190 
1840 IF B0+2.B T~N 2040 
1850 IF 1IO+1 .. :S 'l'H3N 1900 
1860 I? DEBO TE3N :>060 

1810 TOO"!'l 1660 A[I .. A[J] 
1690 A[J .T 
1900 'It",A 11 
1910 A[1 ",p 
1920 GOStm 1310 
1930 Ii' D .. 7, THSlI 1680 
19~0 ~ :81 .. 2 THEN 2190 
1950 IF :8+1 .. BO THEN 2000 
1960 A[1) .. ;! 
1970 lFD+1 
1980 A~[J.J]M"X" 
1990 GOTO 2090 
2000 A~Il"R 
2010 ;\ ,(I,IJ-"1" 
2020 BooD+1 
2030 GOTO ;>100 
2040 A')[J,J}-OX" 
050 GOTO 2010 
2060 TCllj'l 
2010 A(1 DA[J] 
2090 A[J aT 
2090 W:(T J 
2100 tre:~T I 
2110 OOTO 1740 
2120 rnI?:T "I 1nl" 
2"0 mnrr "By nUmbel' ... eo -; 
21'-010"·1 .. 1 TO 1. 
2150 l'T.I1!T C ~[I,I]; 
2160 Ir;::~'.' I 
2170 T'ilr:"::l' ". AITo.1n"1 
2100 GO'!'!" 2200 
2190 I'!':!nT "":'ln~ luek. A~ainHI 
2:100 -I:!;'lll' Jl'~ 
2210 IV n'r 1,1) l"Y" Tllim :'2(.0 
222C) ,"!Ii:;' "llQ yo," "'lint" no ' ch"roeter oet-; 
'2}n r":'!r:' ~!. 
2"0 I!' ll'r1 ,11. tt y" 'tiL:;1 :>~;O 
:'>25(\ c"nn ., 0 
:':' () :: I 

Write to US! 

OBERON COUNSEl lNG 
Box 877 Ph""e (915) 441>-2608 

PECOS, TEXAS 79772 
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IT LOOKS LIKE 

THE TOM SWIFT 

Short:y aftei the Com:n:.,mi!y Mem
ory public-access information retrieval 
system was put into operation in Ber
keley and San Francisco, it became dear 
that existing terminals would not be 
sufficient for the operation of an ex
panded system. Available terminals 
were either display or printing types, 
and C.M. needed a combination. 

Also, existing terminals <tfe too 
hard to fix. The motto of the system 
was "hands on," but the terminals in 
effect said "hands off" of the equip
ment. Glitches and quirks of operation 
were present in the cheaper display 
terminals which might unnerve an in
experienced user. and this system ,",'as 
being made for im:xpcrienccd lisen.. 

Armored terminals'! Ultra-high re
liabilitv? The ourpOse of C.M. was not 
to lock peopll! oul of the system, but 
to give them some control over it. 

The answer was to design a ter
minal which could be used as a toy 
as well as a too!; that electronic en
thusiasts could learn and could hook 
up in various ways. A terminal like 
that would grow its own service or
ganization. It could also be updated 
to higher levels of intelligence when 
Community Memory was ready to 
deal with smarter. editing terminals. 

As the hardware arm of Community 
Memory, L.G.C. Engineering has developed 
a preliminary design for this "Tom 
Swift Terminal" and we are now at 
work on the manufacturing design. It 
will be part of the future Community 
Memory systems and will be offered 
for sale as well. 

As a termina l, it is over-designed, 
but NOT over-specialized. In fact, the 
design effort has gone into making it 
as modular and adaptable as possib le. 
In its minimum form. called the "basic 
system," it is a box of electronics with 
a keyboard. It connects to a telephone 
coupler and to the antenna terminals 
of a home TV. 

You type on the keyboard and the 
text fills the TV screen, rolling upwards 
off the screen after the screen is filled. 
Lines are 32 chardcters long, and 16 
lines fill a screen. After a line has rolled 
up off the screen, it can be retrieved 
by causing a "roll down," which can 
bring back up to 16 past lines. It op
~rates at 30 characters per second, which 
IS about as fast as a non-speed-reader 

Now, there's nothing unusual about 
sllch operation, except perhaps the "roll 
down" capability. The fun begins when 
you want to expand the system 10 do 
more. 

Open up the case. The eleclronh.:s 
are organized on plug-in-printed-circuit 
boards. with room for lois more. You 
~dn plug. in a card which connects to a 
lillie addmg machine printer. Without 

To 
Tl'ie 

? ~UT~I!' 
• 

changing the rest of the device, you 
can now cOlllmand (from the keyboard 
or the computer) the printer to print 
out a line at a time or a screenful at 
a time. The printer takes a third of a 
second to print out one 32 character 
line. 

Plug in another memory card (the 
system comes with one) and you will 
be able to retrieve up to 48 unseen 
lines or data. The thing is made for 
plug-ins. Each card plugged in has full 
access to all the information in the 
system, and can control the whole 
thing if properly designed. 

And the terminal comes with enough 
information so that you r local Tom 
Swift can St:lft building plug-ins. If 
he can't quite make it, we'll be serving 
as a clearing house for users who can 
help other users. Nothing will be 
marked "proprietary circuitry- return 
10 the manufacturers for service." 

As the Community Memory system 
develops, we will be producing updates 
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SurI 

-

LIVE 
BY LEE FELSENSTEIN, LGC 

MOD"" 
.. "",N 10""", OVT 1M .N 

BUS" 

''''PUT DIS P~"Y 
CAitO CA\l.D 

~L~ L'NE 
P" '.U,,- (",Cto!\. 
r PM no ' ''1 
C."AIt.ACTn~ .. ~ 
"'NI) 

of the circuit cards which control the 
device's editing capability and "in
telli'gence." But we expect to be 
beaten Oul by electronic enthusiasts 
who will recognize the device as 
a natural seed-bed for testing and 
deve loping micro-computers. 

"M icros" are computers built 
around physically tiny but electroni
cally powerful "microprocessor" 
integrated-ci rcuit chips.similiar to 
those which are the guts of pocket 
calculators. 

These chips have been industrially 
available for a few years now, and 
are not used by amateur electronics 
buffs because of the complex ad
ditional circuitry they require for 
operation. Memory, input/olltput, 
termina ls,etc. 

This device is specifically designed 
to provide such support functions for 
these microprocessors. Not only that,. but 
in a home environment (TV set J"equlfed) 
and in a relatively clean, quiet manner 
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OUR MOTTO: 

IF 

WORK 

IS TO BECOME 

'T 
PLAY 

THEN 

TOOLS 

S! MUST BECOME 

TOYS 

KEY BOA'-D 

convIvIal DesIgn 
(design so that the user controls the tool, and not the reverse) 

One of my engineering professors once 
asked what was the difference between en
gineers and scientists. No one answered. 
The prof drew a dollar sign on the black
board. "It'U make you or break you," 
he said reverently. 

It's becoming obvious these days that 
the dollar sign isn't quite where it's at. 
You won't be able to buy a new world 
when this one is used up. And design 
in pursuit of the doll ar is busy chewing 
up no t only our physical world, but also 
our ways of working with our tools and 
with each other. 

I learned electronics as a kid by 
messing around with old radios. Vacuum
tube radios, which are easy to tamper 
with because they're designed to be 
fixed. r made radios into intercom am
plifiers, oscillators and transmitters before 
I knew how to design anything. I 
stripped radios down to the bare metal, 
sorted and tested the parts, and built 
new things from these parts. 

Then transistor radios took over U1e 
field. They were cheaper to produce, 
smaller, portable, and didn't need repair 
as often. So in the interest of the 
dollar sign, they were made so that 
you couldn't understand what was in them, 
cou ldn't do anything about it if you d id 
understand it ( the printed circuit boards 
would come to pieces if you melted the 
solder,) and cou ldn't use parts from one 
radio in other circuits. 

Kids were walking around with tran
sistor radios all the time but with no 
reason or opportunity to pry into them 
and learn what made them work. Now 
the first wave of these kids are grown 
up and the electronics industry has a 
sho rtage of technicians. 

Progress? For who? Even the industry 
suffers. And they have the gall [0 moan 
about how people don't appreciate what 
they're doing for them! But they won't 

do anything differently, because that is 
the industrial way of doing things. 

Well, there are different ways of 
doing things, even for engineers. Before 
there was an industrial system, people 
were building tools that other people 
could use without much training. Tools 
that people cOllld use and which wou ld 
not use them. People cou ld understand 
how the tools worked, how to fix them 
when they bro ke, and how to alter 
them when the job changed. 

There's no reason why even the most 
complex tools in use today can't be 
hand led the same way. P.C.C. is showing 
how computer software can handled in 
this convivial fashion. 

( I will use the term "convivial" 
to refer to this "non-industrial" type 
of design for tools and systems. The 
term is from the book," Too ls For 
Conviviality" by Ivan Illich, Harper 
and Row, 1971, which fust laid out 
this approach to the problem.) 

And as a computer hardware de~ 
signer, I believe that computer hard
ware can also be designed and handled 
in a convivial fashion. My own effort 
is the Tom Swift Terminal, described 
elsewhere. But aside from plugging 
my own products, 1 want to lise this 
space to open up communication 
among those of us who are working 
on convivial design fo r whatever ap
plication. 

Lelters, project descriptions, in
telligent suggestions, requests for help 
and offers of help can be sent to 
P.C.C. and I'll try to keep them 
straight. We'll see if we can use this 
page as all information exchange until 
the need outgrows it. 

Lee Felsenstein 
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which makes for toys which parents 
like. 

"Don't bother Suzie; she's playing 
with her computer." 

"Toy" should not be seen as a 
put-down term. One of these de-

:J vices can support a micro-computer 
capable of running an entire Community 
Memory system (of course, the disc 
storage units would be physically huge 
compared with the micro.) 

"Toy" implies that the device 
has uses on many different levels, 
all of which are well under control 
of the user and which add to the user's 
general enjoyment, understanding or 
well-being. 

For more infonnation on this de
vice, its desigp philosophy and operation, 
we have a 25 page discussion avail-
able for 50 cents. Write to L.G.c. 
Engineering, 1807 Delaware Street, 
Berkeley, Ca. 94703. 

COMMERCIAL 

T 
110 

aows 

lGe Engineering is offering low-speed mod.em circuit cards compatable 
with Bel! 103 standards. They are intended fo r full or half duplex operation at 
75 to 300 Baud. They use phase-locked loop frequency-shift detectors with a 
unique self-adjusting reference circuit which is constantly re-calibrating itself. J Minimum input level is -46 dbm, input impedance is 33kohm. Output 
level into 900 ohms is adjustable from +6 dbm to -20 dbm. All electronic hybrid 
circuit is included on the card so that the Bell CBT coupler or equiva lent can be 
driven without additional components. 

Power required is' +18 volts, - 18 volts unregulated , 2vpp maximum ripple. 
A suggested power supply circuit is provided. EIA RS- 232 data input and output 
is included, as well as 20 rna current loop input and output. EIA carrier detect 
output and drive for two parallel back-la-back LED indicators is also provided. 

An optional auto-answer circuit for use with CBT couplers is available. 
The modem is constructed on a 4.5 X 6.5 inch printed circuit card anti connects 
to a 44-pin edge connector, Vector R644 or equivalent. • 

Price is $150 plain, $175 with auto-answer. Specify originate or answer 
mode. Further information available from LGe Engineering, 1807 Delaware St. , 
Berkeley, CA 94703 

We're also designing a microprogrammed 11l1llri-lille serial-line 
multiplexer ([or handling tip to 256 teletype lilies). I[you /leed 
olle and halle some money. let us know. 

also; 
The Tom Swift Terminal is able to 
display the direct binary contents 
of its memory as well as the let
ters and numbers represented by 
those binary numbers. 

B IT Er .... 0 
7 I --

Using this "hexagram display" 
someone using the terminal with H 

microcomputer can examine the 
program code without even knowing 
how to read. 

For example, the letter "H" 
is represented by the binary 
01000110. If a switch is thrown 
the terminal displays the number 
as a stack of solid or broken 
lines in the space where the "H" 
had been displayed. SaUd Unes 
represent "I", broken lines rep
resent "0". The bottom line on the 
stack is the right-hand digit of the 
binary number, the least significant 
digit. 

• 6 0 --• S 0 --. .. 0 --.. ., I " 

• & I .. 
1- o --

" ltlJAGoI\Af'\ 
., .... P .... , .. 

(Foil DI"E<T PI'PLAy 
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AStll DI~P~A" 
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GREGORY BATESON 
Steps to an Eoology of Mind 
Where til. insights of BuckminsMr FuliK Initi.tfKI 
the Wbole Earth CatalOI. Gr.,ory &teson', Insight! 
lurk b.tJlnd most of wh.t', goIng on In this EpiloJ. 

Through him I beclJlT18 convinctKi th.t much more 
of whol • .sylfems could M undllrstood th8n I thought. 
.nd tIl.t much more ex/ned whoJtnOm~y beyond 
und~nding tJJ.n I thouV1t-- th.t mysticism, 
mood, if}f1ORnc., MId J»nKiox CDuld btl rigorous, 
for Inns,,", ¥tel that th. most pattlnt tool for 
QTIISPing these essenctn- thne inffu~ Mts-
is cybtJrnetics. 

&teson is rttSpOnsible for. number of formlll 
discoveries, most nombly the "Doubl. BInd" 
theory of schizophrenia. As lin .nthropologisr 
he did pioneer worl< in New GuineB.n<J (with 
MiJ'Jlllnrt Mead) in Bllli. H. participated in rile 
Motey Foundation me.tings tII.t found«i til. 
science of cybernetics but kept. h./thy dist.nctI 
from C(Jmputers.. He hllS WflOOer«l thomily in and 
out of I/Brious disciplina-- biology, tJthnology, 
linguistics, ~isttJmology, psychothttrapy-- and 
:ift iii(;h uHtiiit-;; .,'iirid wlif; /iii j;iiiiifjii. 

This book chronicles th6 journey. It Is a coll«tion 
of a/l his major papers, 1935-1971. In r«ommending 
the book I've learned to suggest that it be r.d 
backwards. Read the I'fICtmt broad analyses of 
mind and ecology at the 6nd of th6 book and then 
work back to $fM wherfl the prt.!mi$l8s come from. 

In my view 88teson's special contribution to cyber
neties is In 6xploring its $/!ICond, mort.! difficult 
rt.!alm (whert.! the first ;s ftMdbM:k, a prOCtlss 
influencing it.lf, what Batftson ails "circuit':· and 
the $l8Cond is the mtna-rtNIlm of hittrarchic levels, 
the domain of context, of paradox and abundant 
pathology. and of It!J8ming.) 

Strong medicine. 
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Steps 10 an Ecology of Mind 
Gregory Sunoro 
1972; 517pp 

$1.95 ponp.1d 
from: 
S.llanliM Sookl, II'IC_ 
201 E. 50th Sl. 
N_ Vork, NV 10022 
or PCC Bookstore 

No or~ni1m can .fford to b. conscioul of m,"er. with 
which il could deal.1 unconlCioul lewis, 

o 

M •• purposi .... rllioMlity ul'lllidld bV such ph,nom_'1 
'n, r,lIlIion, drum,.nd thllikl, is nlCaSlrily pethogenic 
• nd destructi .... of life; iu virul'l'IOIlPI'inliS 'P«ificaliV 
from Ih. circumstance thaI tif. depeods upon inlerlockinll 
circ:ufu of conlingency, while corueloutnen C¥I onlv _ 
such sh()1'1 ,rcs" humen purpo .. mav direct. 

o 

The social scene is nowadaVI ch.r.elerized bV th. Ixiltance 
01 , laflje number of IIIlf-m"':iml~fIg ""itlll which, In law, 
havl somllhlng like the ,titus of 'perJOnI'-- trU$U, 
companies, pOlilic.1 perliel, unionl, commericel.nd 
fll'lllnc .. llgencies. nalions, Ind lhelik •. In biological fact. 
lhese .nlilllS ere precisely not per.:Jnl.no I" not eva" 
'\IIIregatH 01 whOle perSON. Th.V .rel\llrl\l&lel of (Hlrt1 
of per50ns 

o 

They say th.1 power corrupts; bUI Ihil, IIUspecl, il 
nonllln5l. Whli is true il thai Ihe idu of POWt' eorrupu. 

o 

IMV lather, Ihe genelicill William Slu"on. used 10 read us 
pel5ageS Ollhl Bibl.1I brllkfllt-- IHI we gro.w up to be 
tmoty·htadtd atheistlJ 

o 

In no Iynem which shOWI mentel charlCleristicI can In'll 
pan hi"" unillte .... control o ... r the whole. In olher word,. 
tht mmtal choracttrifticrof tht rYlum art immantnt, nOl 
in somt port, but in tht ryrtt", ara wholt. 

o 

The TheologV of Alcoholic, AnonVmous 

Some OUUI.nding pOinU of the theologV of AA .... : 

11) Thrrt is a Powu trmttr than tht ,ttl! Cybernetici 
would go IOmewhat funhlr .nd recognlll thll IN "..,If" 
IS ordinerllv understood Is onlv • .-nail PHI of. much IIrlllr 

Gregory &It!son 

trial .. nd-er'rot 'VIlem which does the thinking. IIC1lng, Ind 
deciding. Thil syllem Incl~ .11 the Inlannlllonli path· 
WlVI which Ire "levent II .ny gl .... n moment to InV 
gl'llln decillon. Thl "self" 11. f,I. Nificltion of.n 
Improperly delimited Pin of Ihl, much I.,.~r field of 
Interlocking prooen.. 

o 

BUI whll .bout "ml"1 S\IP9OSII.m I blind men,.nd 
I us •• lIick, I go tap. tIP. tIP. Whir. 60 Inlrt1 Is mv 
mentel rytt .... bounded.t the h.nd .. of thellick? Is It 
bounded bv mv Ikin1 Does It nln helfwlV up thl 
IIiok1 Does it st.n It the tip of thelllclt? Bult.,.. .... 
nonMfl" questionl. Tt-. stick I. I "t"-V .Iong which 
trltlrformlof dlfference.re being IrlIn.,.,ined. The_V 
tOdeliflll" th."'" .... I. to dr_ the limiting liM In 
.... c:h. WIV Ihlt you do not cut .ny of th_ pllhw.V'S In 
_VI which leave thifl", inexpllc:el;Jl •. If whll vou.re 
trying 10 .xplain I •• given pillCl of behlvior, wch .. the 
locomotion of the blind men, then, for thl. pul'pOtl, you 
will need thlllreli. the nick. the man; Ih. I1rllt, the 
nide,.nd 50 on, round Ind fOUnd. 

o 

If you put God ouulde.nd Me him ,,"H-vil his I;I"lIlion.nd 
if you h ..... the idee thlt you er. c .... ud In his imege, VOU 
will logicellV.nd nltunlliv sel vourseff .. outsid •• nd 
IgIlnn thelhifllll Bround you. And e. you '"0IIII" III 
mind 10 you,..lf, you will_ the world Braund vou .. 
mlndlllS.nd It.llfore nOi Intitled to moral Of ethical 
conlld.rtllion. The envirorwnent will ~ to be yours 
to explOit. Vour survivel unit will be you.nd your folks 
or conlPlCificl 19IIinst Ihl environmenl of othlr weial 
unlll, other r.ell.nd the brut .. Ind vega,"''". 

If Ihi. II your ."iml" of your "lItlon 10 natu" and you 
han an od'llanctd ttchnolo,y, your lik.llhood of survi .... ' 
will be thll of I snowbeU in hell. Vou will die either of 
th' toxic by-product. of your own hili", or slmplv, of over· 
PoPUlllion .nd oYItrlll'1l~ni. The rlW mll..-ili. of the 
world." finile. 

o 

When you narrow down your lpiltemologv.t\d.ct on 
the pr .... ,se 'Whll inlerestl me II m., or mv orgtlniZllion, 
or mv lPICill," you chop off considerlilon of other loops 
of Ihlloop liructure. Vou de<:ide thoel you w.nt 10 911 
rid 01 Ihl by-productl of hurnen life and Ihll l.kl Erie 
will be I iood pllce to put th.". You lorget thlt thl eco
m.nlllsVllem Clileel Leke Eri.111 part of your ..... lder eco
menlll'Yllem-- Ind thll jf like Erie Is drivan inllne, ill 
insanity il inc:orporlled in Ihlltrger IYlllm of you, thoughl 
Ind Ixperilnce. 

o 

It II fllh. unulull to find thll lillY fellure of. biologiC31 
IIYl1em i.II.11 directlV determined by lhe need which it 
wlfill .. Elling illJOYlrned bV .ppetitl, habil, Ind lOCill 
con....,tion fllher than by hunger, end respjrtltion is 
governed bV C02 .xcess rllh..- than by oxVg"" 1Kk_ And 
10 on. 

In cont ... lI, IhI products 01 humin pl.nnlrs Ind .nglneers 
er. constructed to milt sp.eifild nMdlln. much morl 
direct mennll', end.re corrl5PG"dlnglV 1111 vieble. The 
multiple c:.aUI8$ of eating I" IlkelV 10 .nlure the perforn'llnce 
of Ihil neeeQllry Ict under I Ilflje .... ,lety of cirCUmllll'lCl1 

Reprinted with I)('rmi ..... ioll of the 
Il'Ilole Eorlh Epilog, Fint Edition 
September, 1974. 

o 

0: Whit Illclichf. Daddy] 
F: /II. dletW1 It's. French word,.nd I think It_s 
origlnlilv. Pflnt.·1 word. Whip they print. ""t_ 
they NwIO tIIk. the ..... "letter1.nd put them 01'11 by 
one Inro • .on of grooved I1lck to JPlIl out the ""t..-.ce. 
But for woRk.nd ... t .. cn which peop" u. often, the 
print" keapt Ilnll nicks of IItt ... reedy m.dl up. And 
t~ r-'v-m.dl ... tellCles ... celled cllehft. 

o 

F: ~'I ~ t»ck to thl q~ion which you ,sked.nd 
whk:h I .Id _I too difficull to In_r today. W. were 
tIIlking ebout the printer breeklng IJP hll CI~I,.nd you 
.id thli he would still keep.orne IOn of order Irndng 
hillett.n- to keep from going meet And then you 
.skId 'Whit IOn of order should w. ding to .:J the!: when 
we get into. muddl. we do not 110 mad?" It'""" to me 
tnet the "rules" of the gem. iI onlV lnot"" neml for that: 
sort of order, 

0: V.-.nd chIItlng is whit gilts ullnto muddles. 

F: In ...... VII, Tnit'sright. EllCIIPt IhlIIhe wtIOM 
point of the 811M II thlt we do get into muddle., Itnd 
do come OUt on lhe other sid ••• nd If the" _. no 
muddlll our "gem.'. would bt Ukl cenattl or ch_
Ind lhet II not how we w.nt II to be. 

D: Is It you t"'t melee th'I'\II., DaddV1 Is thlt fIIlr1 

F: Thll, daught •• is. dirty creek. And probtbly.n 
unfeir one. But III ma.ccept it.t feee .... Iue. YII, It il 
I who mlk. the rula- Ifter .U, I 60 nOI _nt us to go 
mod. 

0, AU righl. But, OIIddV, do you .110 c:henge the rules? 
Somllimes? 

F: Hrnm, .noth..- dlrtV creek. YH, daughter, I chln~ them 
const."lly. Not.1I of th.", but some of th ..... 

0: I wish you'd teU me when vou'r' going 10 ct. .... ",om I 
F: Hmm-- vn--aglin. I wim I could. But 111.n't like 
Ihlt. If It _. like chell or cananl, I could 1111 you the 
rulli, Ind WI could, if we _nled to, nop pllVlng.nd di.cu. 
Ihl rulli. And then _ could n.rt • new IiJIIIml wilh th, 
new ruili. Sut whll rules would hold UI be~ the two 
II1I"I111 While _ were ditcl.l1lling the rules? 

o I don't underrtlnd. 

F: Va. The point illhlt the purpote 01 t~ Con __ lIllo", 
is 10 diseover ~he "rul •. " It's lik. Iiie-. gIfT'II whose 
purpose i. 10 dilCOYIf thl rula. which rulll'" '!w'V. 
changing.nd Itwa.,.. unditcoverlble, 

0; BUI I don'l celllhlllglllrn', Daddy, 

F: P.hlps nOl. I would call it. gem., Of II InV 11111 
"pIIV." SUI il Cll'tIIlnlv il not Ilk. eM .. or Clnll1I. It'l 
more Ilk. whit klneollnd puppies do. PerhaPl. I don't 
k_. ... 
D: DaddV, why do kitt..,l.nd puppI,1 plaV? 

F: I don't know- I don't know. 

A Third Chameleon-hypothesis 

"~t color il. ch.mMlIOn 011 .. mirror'" 

1.,IHId t~ qu'stlon of Greyory &reson.r I pOlllt in our 
;nrt/rritIW wh,n WI _fI lost in contempl.rion of til. (unc
rion, if .ny. o( con$CJoutnas __ ""'-eof'llCioulmtu.. Both 
of ulMin, biolo,iltl, WlsWlrrrlld to follow the Ilus;.,. 
ClwmMlOfI. Gregory _Utd th.r th, C,..tUfI would 
Utt/l .. l .. middle 1IlJIU/I In its color fin,.. l,nsJ,tlld Ihllt rIM 
poor bast try"" to diAp~r in .. un;-,_ of itulf would 
end/lUI.,. c.,.c:/. thfOClfJh. number of its disflUlSft. 

Now htnr the hyporhftis of ~Id 1Vi1.ltcx1ent of G~'J" 
oil s.m. (;rul, luthor of the foIlow,tII booIc rwilw. Mtd p~ 
parllnt of G. $p.,.c.r Brown', UWI 0( Fonn (which dtmor. 
but twO /Hlic,yll,ms-- on_ which r_lJ'Il»rlnd.",., 
which tncill.re}: 

'7;" C~1IOn wlfl'lly whatl",r color h. _ It the 
momMt ". tmtlred the mirrordom.in ... 
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AFIPS 
MONTVALE, N.J., May 22. 1974 - The Second World Conference 
on Computer s in Education sponsored by the International Federation 
for Information Processing will be held in MarseiUe, France, September 
1- 5, 1975. A Call for Papers for this Conference has been issued, 
requesting that potential participants indicate their intention to submit 
papers prior to July 15, 1974. 

The Conference aims to bring together people concerned with the many 
possible roles of information technology in education. As a result of 
the first Conference. it was decided that there is a necessary distinction 
to be made between themethodology of information processing and 
the computer, and special attention was called to the consKterable 
advantages to be obtained by introducing the methodology of informa
tion processing into the teaching of all disciplines. 

To show the progress made to date in this direction and in an attempt 
to gain new insight for the future, a significant part of the Conference 
program will be devoted to the introduction of the variety of data 
processing techniques used in the teaching of different disciplines. 
Another aim of the Conference will be a consideration of methods 
and applications of computers to aid in the solution of education in 
developing countrtes. 

Papers are invited covering the following specific topics: 

The Subjects of the conference are: 

Information Processing 
Mathematics 
Natural Sciences · Physics, Chemistry, Biology 
Social and Behavioral Sciences 
Management 
liberal Arts 
Engineering and Technical Applications 

The intention to submit a paper for this conference should be sent to : 

Monsteur J. Hebenstreit 
Chairman of the Program Committee 
Ecole Superieure d' Electricit6 
10, Avenue Pierre · larousse 
92240 Malakoff France 

A formal copy of the call for papers is available from the American 
Federation of Information Processing Societies, 210 Summit Avenue, 
Montvale, NJ 07645. AFIPS is the United States representative 
organization to the International Federation for Information 
Processing. 

D 
A 
T 
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I 

Of many magazine and newspaper sources of computer information, 
Datamation might not be thought to be of much interest to games 
buffs or those in education, since it is very definitely oriented to the 
professional industrial and business users, but it has much to recom
mend it, most particularly its thoughtful commentaries and analysis 
on the interactions of computers and people, business and society. 

19 

These range from sardonic comments on the facets of the Jolly Green 
Giant's bland smile to acute analysis of bank tellers' psychological 
reactions to CRT terminals. Aspects of programming languages are 
a recurrent subject, interesting and often useful for those using them, 
fascinating generally for their sidelights on the implications of 
semantics on structures in machine and human reasoning. Data 
processors, while usually sensitwe to subtle shades of meaning and 
comparatively precise and orderly in thought, are often seriously 
inarticulate as a group. Datamation is remarkable in its genre for 
the quality of its articles, which maintain a well-judged balance 
between text dense enough in content to exercise minds and writing 
popular enough to hold the attention of even the layman. Even 
humor is occasionally discernable while the advertisements, are so 
well done as to be interesting reading in themselves and for those to 
whom the remark will have meaning - readers of the New Scientist 
will feel right at home. 
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HOME COMPUTING 
In a previous issue (Vol. 3, No. I) you had the chance to read a fantasy 
about a future People's Computer Center with sound. smell, etc, This 
article is a little less fantasy-oriented. Rather, it tries to bring together a 
series of events, rumors, and happenings in one articl; and let you draw 
your own conclusions. 

It all started two years ago when Magnavox, the TV poeple, introduced 
the Oddysey game for the low price of S 1 00. You plug this device into 
any TV and use your screen to play games. Oddysey consists of a few 
mysterious parts and a bunch of printed circuit cards, each one activating 
one game. The set includes plastic overlays to attach to your screen to 
make the game more interesting. Many of the original 12 games were 
derivations of Pong. Others were "contrived': but for $100, it was a 
great POWER TRIP to take over control of my idiot box. That's really 
what Oddysey is all about. It gives YOU control over your TV (what a 
switch) ... to play games .. ~ and new games are easy to add, just buy 
the new PC card and overlay. 

Along came Digi-Iog with a k~yboard and acoustic coupler that you can 
connect to any TV set. Then, dial-up your local time sharing system 
and play Star Trek in the comfort of your own home on your own TV. 
Only problem was the Digi-Iog keyboard costs S 1195 or so ... but it 
does work on any TV. And, then we read, in Radio and Electronics News 
(September 1973) about how to make your own keyboard-TV terminal 
for around $200. We discovered that used rebuilt acoustic couplers are 
available lor about $150, so we could make our own home terminal for 
$350 (and lots of time and talent). And then, time share costs bottomed 
out. SO.99 pcr hour for midnight to 6 AM (what better hour for game
playing?) on an HP2000 system. Prime time costs less than$5 per hour. 
Most local time sharing companies had all of our games in their libraries 
plus many other good games, so why not? Home computing is a reality 
and at palatable costs!!! 

another set of events 
That's one set of events. You've all played Pong, haven't you? That 
little game has made Nolan Bushnell and Atari Company millionaires a 
few times over(8500 units sold last year). What's Pong? ... the guts of 
a TV and Cl PC board plus a few gizmos and a coin slot. Atari's success 
has attracted competitors and with competition has come improvements 
in the types of games available both from Atari and from the competition. 
Star Trek-type games are now found at your local bar and bowling alley. 
How long before a full-blown computer terminal with all the game~ we 
know? WAIT ... it's already here! Not at yow local pub but at your 
museum ... Lawrence Hall in Berkeley, OMSI in Portland ... The 

a hardware status report 

And then, we wrote a games book with Hewlett--Packard which is jsut 
fantastic! This book should aid the cause to "institutionalize" or 
"legitimize" computer game playing for all your computer types who 
have been clandestinely playing computer games at nights and on week
ends (we get letters from you guys daily). The PCC-liP games book, 
along with 101 BASIC GAMES by Dave AIlI, couldn't have been published 
three years ago -" "heresy" they would have said - "waste of time" 
other would say. But today, verrry acceptable and very popular. Not 
to forget that new little book Games. Tricks and Puzzles for a Hand 
Calculator (Wallace Judd, published by Dymax) which shows you how 
to have fun with your four-function calculator. 

Once the big institutions start dealing with "it", conSider "it" acceptable! 
What about the institutions? DEC published the 101 Basic Games book 
and they are now toying with the home computer. A special group within 
the company was formed to investigate the subject and make recommenda
tions. Xerox has their "think tank" near us in Palo Alto. We keep hearing 
rumors that they will soon open a recreational computer center to test 
their neat little Dynabook. Dynabook., according to rumor, is an under
the-arm computer which will sell for under $500. It will have a video 
screen and light pen type device and it will be programmable in the 
language SMALLTALK (for kids?). Carry it around with you for home 
or school use or for recreation and FUN! Who knows what HP is doing? 
With all the dandy. little, powerful calculators they keep developing, can 
a low cost. powerful, game-machine be far behind? The INTEL 8008 
chip is attracting a huge following. With the type of people we know 
showing interest in it, can a game machine built around the chip be far 
away? 

Put it all together and what do we have? Teclmological investigation 
on all fronts developing new devices. Costs coming down to where the 
home computer or terminal is a practical reality and public acceptability 
of computer gaming so we don't have to play "behind closed doors." 

What else? What does the future bring? What are you doing or hearing 
about that you can share with us? Write us a leiter and bring us up to 
date. 
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Children's Museum in Boston ... all with games and game-playing computers 
available to one and all. And don't forget the People's Computer Center 
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has open doors for any and all game playing enthusiasts AND a new PCC
type center is planned for the east coast by an enterprizing group. Costs 
are still too high for the home consumer but get this - two local inventors 
just made us a Star Box. That is our ·····STARS····· game in a small 
(8 x 8) box filled with electronic circuitry with randomizing and logic 
capability. How soon will it be before they have a variety of games 
available in that ~itlle box at some tiny price? 



nY REPAIR 

I've found a number of useful, free manuals for the 
1ITt8teur TTY repairman: 

1. 3108 Vol. I: Model 33 Lubrication, Principles 
of Operation & Oissassembly. 

2. 310B Vol. II: Model 33 Adjustments 
3. Teletype publications price list. 
4. 11848: Model 33 parts lfull of neat exploded 

diagrams of everything - like an auto parts book). 
5. Section 570-005-BOOTC (section of what, I don't 

know): Maintenance Tools Catalog. 
6. Parts and Tools price book. 

I got these free by requesting them from my local 
TTY sales office, but I suppose one could write 
to Skokie as well. 

Another very helpful trouble shooting and routine 
maintenance guide is: 

Mod 33 Field Maintenance Practice 
Bell System Practices Plant Series 
Section 579·20().250 
Issue 2, Oct 1969 
AT&TCo. 

This was prepared for AT & T by TIY and is the 
book that phone company TTY repairmen carry. 

I've also put together a tool kit which readers might 
find of interest. I'll enclose a list of the tools, witli 
TTY part numbers and prices where relevant. 

Jerry Silver, a very helpful person I met thru PCC 
helped with both the tool kit and the publications. 

News of useful tools, publications, maintenance and 
troubleshooting tips would be welcome. 

Larry Press 
128 Park Place 
Venice, CA 90291 
(213)399·2083 

TOOL KIT FROM LARRY PRESS 

1. 3/16" 1/4" 5/16" nut driven 
2. Small Allen wrenches (.050, .062, .078,.093) 
3. Screwdrivers (TTY sells some nice ones, e.9-, 

$1.10 for 10" blade with a spring loaded screw 

nolder on the tip.) 
4. Spring stretching hooks - ;wailable very cheap from 

TTY, e.g., No.75503 for 0.33 is the most expensive 
(I went ape and got 6 for$l.38I) 

5. Tweezer - another TTY bargain, No. 151392 for 0.57. 
6. Oil can with spout - TTY's isn't cheap, but it is a 

beauty, No. 103625 for $7.05. 
7. Oil "syringe" - No. 100688, $1.70 or No. 194553 

for $5.4~, I had my own so I've not seen these, 
but they look like functionally equivalent from 
their pictures. 

8. Typebatl adjusting tool· No. 180588, $0.11. 
9. Plastic pad to work on· No. 124828, $0.26. 

Orangewood sticks' the mark of a true pro
bflllelled on one end, pointed on the other, 
No. 94646, $0.09 each (I got 5). 

1. Hammers - the rubber goodies that strike the 
typeball, No. 180502, SO. 11 each. 
Grease - No. 88973, SO.85 - a lifetime QJPply. 

13. Oil· No. 88979, $1.85 - another lifetimeQJPply. 
14. % inch flat wrench (box, open end) No. 187186, 

SO.63. 
15. Ity bity flat box wrench, No. 114201, $0.15. 

16. Armature clip· No. 185832. $0.93. It turns our 
that an orangewood stick is just as good and is 
$0.84 cheaper. 

17. A flashlight . .. 

Tape reader gauge. No. 183103, $0.20. 
90 degree screwdriver (offset, flat) No. 94645, 

INTERESTED LAYMAN 

I got Y04Jr name from Kirk Brainerd, and am fasci
nated by the fact that there is at least one self· 
supporting public interest computer center in 
etinence. Any information about the People's 
Computer Company would be appreciated. 

My point of view is that of the interested layman 
who has learned en04Jgh BASIC to start dflllelop
ment of a series of "worm's eye-level" informational 
dialOSS for the California Law Center. 

Also enclosed are a listing and paper tape of my 
first essay, "CLCl." Any comments and/or 
suggestions W04Jld be most welcome. 

Nancy (my wife) and I are starting work on "CLC2" 
on the subject "You and the Police" - with the 
cooperatIon ofthe ACLU (of which we are long 
time members). 

We are working through Larry Press's "Public Access 
Terminal" located at the Venice branch of the LA 
Public library, with access to the Hewlett·Packard 
2000 belonging to the USC Graduate School of 
Business Administration (where Larry teaches). 

A prime motivation of mine is to develop enou!jl 
computer "sense" and literacy to be able to work 
with community Qf04Jp5 wishing to develop their 
own programs in BASIC. If one layman can Jearn 
something, othen should be able to do the same. 

Horace Gaims 
713 Georgina Avenue 
Santa Monica, CA 90402 

OEAR LEROY 

I take the liberty of calling you LeRoy, cause you 
said to, many moons ago in a BASIC weekender 
at UCSO. and also because I have been acrused of 
dropping your name, which I did, and it was 
meaningless, until the papers arrived, thanks to 
Miss Sanguenetti at ACM, and then they believed. 

The school was gifted with an installation of TTY 
and connect time from the fine people at Honeywell, 
halia, with us paying the phone, and it has been a 
good year, but with the normal fine logic of this 
place, they up and got rid of me, and left themselves 
without a computer person, and me with04Jt a job, 
so I am winging (water wings) my way home, hence 
the new address. 

In addition, let me say that the March 74 issue was 
a beautiful thIng to read, especially for those who 
are headed in anyway toward bid, because it is a 
jungle, and you did a fine job of laying some bench· 
marks for the pilgrims. Keep up the fine work, and 
if I can assist y04J in anyway, just give a yell and I 
will do. 
Thanks for starting me on the BASIC road to 
programming, I Grasp it, for Transatlantic work 
it's best. 

Glen W. Lamb 
2721 East Grant Road 
Tucson, AZ 85716 

Thanks again for printing my "Dragon &: Puppy." 
You dragons have a sense of humor. Enclosed is 
a portrait of one of my friends and aquaintances
it was hard for him to pose that way for so long. 
So you can print him too. I played "Hunt the 
Wumpus" on a friends computer - it's greatlll 

Eric Stewart 
5803 Wooster Ave. 
Los Angeles, CA 90056 

~2.45 - an unnecessary luxury. 
Spare fuses. 

Ribbons· No. 181129, 
SO.51 - cheap, but low 
quality, 

page 21 
Things I might get next time: 

A. Selectro removal tool · 
No. 184098, $1.90. 

8. Handwheel (No. 161430, 
$1.90) and handwheel 
adapter (No. 181465, 
$2.65) - these just turn 
the motor over, but it's 
faster than by hand and 
saves wear and tear on 
your fingers. '~'J-;'.-:\l··/ •• ·~ .. T.-::! 
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THE DISABLED CHILD 

I ." Interested in learning how to use the computer 
as an inter-active deYice to teach the learning 
disabled child. Since all of my experience is in 
maching and not in computer science I could use 
all help pouible on the type of computer hardware 
and software that I would need beginning with 
the simplest descriptions. 

I would also like to know jf any references to 
SKisting literature in this field or centers where 
8Jch • technique is now in use. 

Janet Owen 
787 Vose Avenue 
Orange, New Jersey 07050 

ANSWERS ANYONE? 

My reuon lor writing you this rather disorganized 
letter is to (among other things) IUIk a rew question-. 

Number 1. Can you &end me I listing of part 2 of 
Star Trader (the run section). My copy does not 
&«.rn to work right at all. It has very strange errors
when a ship lands the name of the ship is wrong, 
but the date is right, no money ever changes hands 
in buying or selling, and it is o nly possible to de.! 
in 3.2 x JOE-53 units. 

Number 2. I need information on making the good 
old TV tYIM:writer into a timeshare tenninal - you 
know, a paralleVserial converter, distributor, modem 
set-up. H anyone else has done this I would really 
likt' to know. 

\umber.3. I have a version of Qubic (in BASIC) 
that !;Cernll to he unbeatable. But !l()meone told 
me there wa~ a way to win agail1~lan)'onc if you 
get to go fir.;L Do you know the method? The 
program is lIP good that the only thing that has 
bf..en able- {'ve-n to put it to a draw was it""lf. 

'lumber 4. I know t hill sou nds crazy, B liT . , . 
I .... anl 10 orner all your i,,;;'J( .... AI lea;;t now I 
d01l'1 feel 1\0 guilty for the qUllsts. 

Plea..;(' nJl'h (at Ie-al't a fast walk) tht' back issues. 

\umher 5, Doc!. anyone have info on fixing a 
Philco-F'ord CRn 

\umher 6. Doe~ anyone know where to gel a 
Limesharl" (('nninal al a rea...onable price? 

nere \ hoping you'll ha\e some answers. 

AN APPEAL 

Antly Finkel 
12002 Pandrail Place 
Philadelphia, PA. 19116 

P.lease donate as tax deductible contribution your 
obsolete Of defective computer equipment (mini's, 
terminals, peripherals, cassette/tape drives, etc.). 
We repair, interface and integrate anything ourselves 
fO( our non·profit Computer Institute. 

In exchange for operational (outmoded) equipment 
we can use, you may obtai" our nationwide services 
at cost: 

training and troubleshooting aids for your field 
service, 

instant quotations and order entry/inventory 
control for your reps, 

material requirement and production planning etc. 

Write us what equipment you'd like to swap for our 
professional engineering services - we will mail you 
our bulletins and provide a demonstration of our time· 
sharing remote services on the console in your office. 
We are dedicated to rehabititation, continuing education 
and low cost tis EDP serviced for small business and 
small communities, to help them to survive with the 
aid of our concept of a nationwide non·profit service. 

Ernst Schubert, Ph.D . PE-EE 
Director of Education 
Computer Institute for 
Continuing Education 
4662 Katella, Los Alamitos 90720 

PROCESSING DATA 
This year our high school would like to conduct a 
student teacher evaluation, and I hIVe volunteered 
to help computer process the data. I have eccess to 
en account lilt CIIIII Computer Co. in Mt. View, whan 
I plllln to do the processing. Our problem is that we 
have no willy to efficiently transfer the data to the 
comp(lter. (30 students x 5 classes x 60 teIIIcher1 x 
40 questions is a lot of typeing on a TTY.) Do you 
keve anything like a mark sense c.d reader that 
would convert student mar1ced responses to punched 
tapel Mat-tape cassettel Or even directly via 
modem/phone lin. to Cell Computerl W.woul~ 
appreciate any help or information you coord 
prOllide us, and we would be willing to pay any 
costs irwolved (for cerds, tape, time, rent, etc.). 

Greg Skyles 
Associa., Student Body of 

Monta Vista High School 
10301 Stonydale Dr. 
Cupertino, CA 95014 

BUILD YOUR OWN MINI 

It was a pleasure meeting you dragons and seeing me 
«agon'. den. 

I em II 35 year old computer p~eak and work in New 
York City helping support II conglomerate of medium 
end large Burroughs computers. 

I am serious about becoming involved in an eastern '\!J 
version of PCC in the N.Y.C. area. A meeting place 'V 
and a mini·computer are needed for starters, I think 0 
the people help would come of its own accord after 
the other two where established. 

In Vol. 2, No.1, page 5, Gregory Yob and Joe 
Weisbecker had articles on computers for the 
individual. An outfit called M.P. Publishing agrees 
with them and is publishing a series on building 
your own minI. This is not for the faint of heart 
however. Interested persons should write to: 

M.P. Publishing 
Box 378 
Belmont, MA. 02178 

and ask for Catalog 2. 

Another group that is open to all who are interested 
in building and operating digital computers is the: 

Amateur Computer Society 
260 Noroton Avenue 
Darien, Conn. 06820 

Keep up the great work. 

George Fischer 
72 South Railroad Ave. 
Staten Island, NY 10305 

? 
• 

SORRY ERIC ... 

Thanks for printing my letter. I truly appreciate it. 
However, while everyone elee in "lettel"8" had his 
addreaa printed, I didn't. While a alight oversight, 
I wouJd appreciate it if you would print my addrea 
Other than thi&, I liked VoL 3, No. 1 and can hardly 
wait for What to do Afur you Hit Return.. Anyway, 
thanb for all 

Forever in your debt, 
Eric Hainea(The FORTRAN Kid) 
212 North Riding Drive 
Moort:ltown, NJ 08067 

PS I'm on pg. 21, mMidle of page, VoL 3, No.1 
i'PS GOTO 10 

BASIC COMPILER 

At the Minneapolil NCTM meeting I talked to 8Ome
one from you company about a BASIC compiler 
for an IBM 1620 Modell. t was told to write to you 
and inquire about IUch a compiler. If lome publisher 
of BASIC texta could write or find one lor ua, we 
would be more than happy to patronize such a 
company. At the present we have no use for BASIC 
material .. 

Dr. }aniaA. TUpe8ia 
Math Coordinator 
Monona Grove High School 
4400 Monona Drive 
Monona, WI 53716 

,,",WA,j A ,'ZO '! 
HARDBOUND OR PAPER? 

Some random comments encouraged by your paper. 
We have used a CRT terminal, the Applied Digital 
Data Systems Consal 580, for a semester without It 
failure. Instatlation was made by DEC on our 8K 
POPS/E. We use BASIC and the 580 operates at 
1200 band in time sharing mode with the teletype. 
Students prefer the CRT to the Teletype when the 
convenience of paper tape is not a critical factor. 

Here is a suggestion. Most of the texts on pro
gramming you discuss are paperl)acks. In the past, 
my inclination was exclusively toward using that 
type but lately the hardbound texts seem to include 
some interesting editions, e.g., "Fundamental 
Programming Concepts" by J. Gross of Harper·Row. 
You might consider publishing a survey of the hard 
stuff. 

George H. Dubay 
University of St. Thomas 
Prof. Math/Stat Dept. 
3812 Montrose Blvd. 
Houston, TX 77006 r 12 
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NEWS FROM THE OLD COUNTRY 

Kerstin Aner has written to me to say that you are 
involved in setting up community information services 
and that you may be able to put me in contact with" 
others who are working on a People'-s Computer' 
Centre. She and I met recently at conferences in 
Gothenburg and Vienna. At the meeting in Vienna 
we heard John Carroll of the University of Western 
Ontario on the subject of their People's Computer in 
London Ontario. Inspired by this, I am trying to 
interest my colieages in developing a similar service 
in London, England. It would be a great help to 
know also about the work that you have been doing 
in California. 

My work is on a very long-term research project to 
make statute law easier to computerise. You may be 
interested: so I enclose a copy of a paper about it. 
Please note that there will not be any practically use
ful results for a couple of years, at least. 

TEACHING POSITIONS AVAILABLE 

The lnterdata 7/16 was competively selected (32 systems) 
to be supplied to the United States Dependents Schools, 
European Area. The largest system will have 12 terminals. 
The first ten systems are to be installed in our high school 
during November of this year and the other twenty twO 

WANTED - SMALL COMPUTER 

I am looking for a PDPB/M computer. Since I am 
interested in a small machine for personal use, price 
is a primary consideration (the range I have in mind 
is from a few hundred to about a thousand dollars)' 
I am familiar with a PDPB/M and so it is for this 
mason that I ask about a PDPB. I would greatly 
appreciate any information or assistance you might 
offer. 

Sorosh Ahmed 
201 E. 2B St. 
New York, NY 10016 

HOM E COMPUTER 
It is possible that a colleague who is working with me by August of '76. The specifications of the 7/16 look I'd like to ask your advice on buying a small computer 

for home use. More specifically, what characteristics 
should I look for and how can I buy one without going 
broke? I have spent the last year building some of the 
required peripherals - keyboard, display (using a TV 
set) and modified audio cassette for bulk storage - but 
building a computer is beyond my skills. What I sort of 
had in mind was something in the PDP/B or NOVA 
class. with enough memory to use BASIC and with 
readily available software that doesn't have to be 
bought from the manufacturer. Processing speed 
doesn't matter too much, because the system will 

on this project may be able to visit one of these centers Great! 
where experiments are being conducted in the field. . 
of community computer services. It will help meanwhile Our target IS to. use the c?mp~ters as an Int~gral part 
'f Id' . h k of the math, SCience, social SCience, and bUSiness educa-
I ~e cou ~ecelll~ an~ accounts written on t e wo~ tion curricula. Here, at the Darmstadt Career Center 
beln~ d~ne In California or references to any accessible we are developing a Computer Technology program tor 
publicatIOns. I understand, also that you produce a students and will provide implementation support to 
paper to which we might subscribe. the high schools. 

Ronald Stamper 
The London School of 
Economics and Political Sci, 
Houghton Street 
London, WC2A 2AE 

TELETYPES 

Your information on Teletypes was a work of art and 
more importantly - truth. I'd love to give a reprint 
of your article to some of the people who contact us. 
Lots of savvy advice. 

We service Southern California and provide Teletypes 
and terminals on a nationwide basis through a nation
wide service agreement with Western Union. Our 
contract prices look like this: 

ASR33 55/mo. Year Lease $950 Purchase 
Acoustic Coupler 15/mo. $150-$300 Purchase 

These Teletypes are completely reconditioned units 
and are warrantied - all parts and labor - for 90 
days. Not such a bad deal at all. 

If you are so moved, how about letting your readers 
know that we provide sales, rentals, maintenance and 
parts. 

Jim Corcoran 
Sales Manager 
Terminal Systems, Inc. 
11300 Hartland St. 
No. Hollywood, Ca. 91605 

DON DAVIS 

The Starbow 

A shuut of triumph 
A cry of deligh t 
Will pierce the interstelhv night 
At the wonderous spectacle 
Which does unfold 
For our eyes only 
To behold 
As our fleet approaches 
The speed of light 
See the spectrum of nawre 
LAid bare to our sight 
The storbow ahead 
Whwe colon so bright 
Define the limit, 
Ofvuible'iBht 
All wavelengths surround U.f 

Bul what our eyes see 
Lie!! only between 
Infra.red and UV 
Such privelaged visions 
Await those who .feeh 

To climb the 
Technological peak 
Which forged our engines 
Whose nuclear fury 
Propells us onwards 
To alphacentauri! 

Don Davis 
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We are looking for experienced teachers interested in 
giving a helping hand to develop the computer cirriculum 
program. Applicants for teaching positions for school 
year '75-76 must apply before 31 December 1974. 
Forms may be obtained from: only be used in an interactive mode. 

HQDA (DAPE·CPC·RT) 
Forrestal Bldg., Room GB171 
Washington, D.C. 20314 

Sam W. Calvin 
Coordinator Computer Education 
Darmstadt Career Center 
USDESEA 
APO New York 09175 

New, these things are way out of my price range, but 
something must happen to old minicomputers when 
they're retired. Is there a market in used machines? 
How about broken ones that are fixable but not worth 
the manufacturer's while to restore? (I have access to 
EE help-L Or what happens to discontinued machines 
(e.g., RCA or small Honeywell)? 

Jim McCord 

:It r~ ,,-"f~ -:c>/.~Pf"!' -Lo.>r:~c ..... .s 
a.. ic.11<!.r . 

330 Vereda Leyenda 
Goleta, CA 93017 

TTY WHEEL UNIT .De..o 
Enclosed is a set of plans for the wheel and handle "'-".1:'Z 
kits for a teletype terminal. When J was in Mpls., QlZq 
they were made by J.M. Welding, 6248 71st Ave., 
North Minneapolis, MN. 55429. They charged . 
$22 per set. The plans originally came from the 
Minneapolis Public Schools. I hope you find this 
information helpful. 
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Jane Donnelly Gawronski 
Dept. of Education 
6401 Linda Vista Rd. 
San Diego, CA 92111 I 
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AUTISTIC CHILDREN 

I've had several re<luests for this lUnd of infonnati~n. 

* Computers ill the Treatment of Nonspeaki/Jg. 
Autistic Children ~y Kenneth Colby and David 
Smith. in CURRENT PSYCHIATRIC· 
THERAPIES Vol. 11 by Jules H. Masserman, 
M.D.,Editor. Grune and Stratton.1nc. 
Copyright 1971. 

• The Rationale for Compuler· Based Treatment 
of Language Difficulties ill N01lspeakil1E. Au· 
ristic Children by Kenneth Colby. Repnnted 

[<om JOURNAL OF AUTISM AND CHILDHOOD 
SCHIZOPHRENIA, Yol.3, No.3, July - Sept. 
1973. V.H. Winston&Sons,lnc.,1511 K 
Street N.W., Washington D.C. 20005. 

STU FF TO READ 

• Computing Newsletter for Instructors of Data 
Processing. 1. Daniel Cougar, Editor. Published 
by CENTER FOR CYBERNETIC SYSTEMS 
SYNERGISM (CYSYS). Box 7345 • Colo .. do 
Springs, Co 80933. (9 times 3: year for SI1.) 

• THE GRANTSMANSHIP CENTER NEWS, 
1015 West Olympic Boulevard, Los Angeles 
Ca. 900 1 5. All about how to get free $$S. 
Eight times 3: year for $10. Read it BEFORE 
you write a proposal! 

• HABIBI, 726 Sutter Avenue, Palo Alto, Ca. 
94303. Everything you need to know about 
Belly Dancing in the San Francisco Bay area. 
Monthly, S6jyear. 

* The best beer for dragons is 

~~ 
541-8th Street * San Francisco 94103 

Biofeedback? Electronic ESP? 

Catalog from: 
AQUARIUS ELECTRONICS 
P.O. Box 96 - D 
Albion, Ca. 95410 

Lots of new stuff for you dragons who 
want to build your own computer. 
INTEL 8008 chips seem to be everywhere! 

• THE COMPUTER HOBBYIST 
520 Sorrell Street - 0 
C.,y, N.C. 27511 
I just got Volume 1, number I. Includes 

U A Graphics Display for the S008. Part 
I," "Surplus Summary," and time· saving 
tricks for programming the BOO8. Monthly 
5. 50 per issuej 56 per year. 

• MARK - 8 USERS GROUP 
Hal Singer 
Cabrillo High School 
4350 Constellation 
Lompoc, Ca. 93436 

200 members and growing! Four 
newsletters distributed so far ... ditto style 
... hardware, software, where to buy S008's 
at a discount, who has a Mark - 8 working and 
on and on and on ..... 

• M.P. PUBLISHING CO. 
Box 378 
Belmont, MA 02178 

Ask about The Experimenter's Computer 
System eC$ • 8. .. a series of booklets to 
help individuals create personal computer 
systems. 
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, .. REM ••• REVERSE - A GAME OF SKILL 
II. REM ••• PEOP1.E'S COfU'UTER COHPANY. !1IENl.O PAMK CA 
I" RAHDOtI 
131 DIM A(2al 
, .. REM ••• N .. NUMBt" OF NU~£RS (I THRU HI 
IS, LET H_9 
1M PRINT "DO YOU .ANT TKE RULlS ('_YES It_NO,'" 
17. INPUT A 
IS. IF A_" THEN 211t 
'M GOSUB 710 
'"I REM ... I1A;(t: A nANDoM LIST A( 1) TO A(N) 
2,e LET A(I).I ~T «N-I)."ND(0))+2 
221 FOR K_2 TO N 
lua 1.£1 A(I(J.I~HN.nNDhl»).1 
ue Fon ..... TO K-\ 
as. IF All00.AC.J1 TH£N 239 
268 N!:XT ,J 

Hrrw's .sftolher way to 
sCNmbl( til' origiMl list. 

210 FOR J - J TO N 
220 A(J) - / 
210 NEXT J 
240 FOR J • N TO 2 STEP-l 
250 K· INTU .. RND(O))+/ n0 NEXT K 

all HEM ••• P"INT cmIGI~L LIST A!olD STA," 
291 PRINT 
31. PRINT "HEl1.E W£ GO ••• THE LISt IS'" 
31e LET t-0 

G,260 T - A(J) 
270 A(J) - A(K) 
2&0 A(K) - T 
290 NEXT J 

3a. GOSUB 611 

'" '" ,.. 
PRINT "MOl. 
INPUT R 

!".ANY SKA1.1. I REUERSE'" 

I' R_I! THEN S2& 
I' R'''N THEN 39& , .. 

". 

'" '" ••• 
.11 ... 

PRIPlT "OO?SI TOO MANY - I CAN :lEVERS!: lilT MOST"'N 
GO TO 330 
LET T_T+I 
REM • __ nEU[~SE R HUMRERS AND P~INT~. LIST 

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

'OR H_I ro I:-IH it/21 
LET l-ACH) 
LET A(MI-A( " -H." 
UT A(",-1(+1 )_l. 
NEXT H 
GOS:JB 613 
REH ••• CH<:CK I'Uri A "I~ 
'Ori H_' TO 'II 
'I' A(HIC~M TME'II 333 
:.IEXT H 
PnlNT "YOU 101)'11 1~"JTJ" r~OUES III" 

p"I'IT 
;>HINT 
IWUl 

"Al,iAI'II 

• 
I I-YE::. 

'Hf." 21(1 

CiMM)' elm. o/lItt 
UMil'tnity 0/ Ctor,U 
lUfOU 1I,IIb01lt 
"timiNgs" iNuoh>ed 
""til Jcrambling 
.garithml/or 
REVERSE. 
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... 
m ... 
m ... ... ... 

oIEM ••• 
PltlNT 

SvAnOUTI"E ••• ~~INT LIST A(I) TO AIN) 

FOH H_I .0 N 
PI'IINT AOO I 
NEXT M 
PRINT 
PtUHT 

'" , .. tu:TUHI'f 
SURHOUTIN~ ••• PRINT THE HU1.ES 

'" , .. 
'" '"~ 

PHINT 
PHINT 
PHINT 
PtUNT 
PHINT 
PKINT 
PRINT 
PRINT 
PKINT 
PRINT 
PIIINT 
"ttlNl 
PHINT 
I'IIINI 
plllNT 
I'hlNT 
.. "INT 

"THIS IS 'rM' GAMP.: OF • ... EUERSE·. TO "'IN. ALL YOU HAUl::" 
"TO 00 I::' AkilANGt IMP.: LIST O~- /'IUMRF.RS (I THI,OUI'W"NI"l" 
"'N HUMF.HICA1. 01'10£01 F~OK LEFT TO HIGHT. TO "!OUE. Y()oJ" 
"T~LL ME HO'" MANY N\JMn£HS CCOONTING ~Ho.t THE LUT) 10" 
"!lEUEkS':. 1'011 EXA ..... u:. If' TH!: CUklU:NT I.I5T IS'" '" , .. 
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'" ... 

1',, 1:.11 
.. u I 'If 
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"HOlu If YOU HEV£IC:oJ: S. YOU IIIINI" 

.. . 
"Nil 
"I ~ 
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pee BOOKSTORE BASIC by Albrecht, Finktlland Brown 

• 

Games, Tricks and Puzzles for a Hand Calculator 

Wallace Judd 

from: Oymax 
P.O. Box 310 
Menlo Park, Ca. 94025 

0' 

PCC Bookstore 

52.95 
1974, tOO pages 

This book is a necessity for anyone who owns or intends to 
purchase a hand calculator, from the most sophisticated 
(The HP·65, for example) to the basic "four banger." 

Professo r Googol's Flying Time Machine & 
Atomic Space Capsule 

by Ssm Valenra. Jr. 
from: Intergalactic Publishing or Pee Bookstore 
C".., ,.., 
~J.~:J 

1973; 144 pages 

From the Foreword-

"Why do you sit out here all aloner' said Alice, not wishing to begin 
IJfI argument. 

"Why, because there's nobody with me!" cried Humpty Dumpty. 

like Alice, I do not want to begin an argument, but I must also retain 
my intellectual integrity by stating that this book - an experiment-
was written to fill a vlCuurn Teaching isa tough job. It has become 
increasingly necessary to make subject material attractive and interesting . 
.. ~ Human beings have a sense of humor, textbooks do not, and over· 
emphasis of the latter at the expense of the former results in a class
room charade where little is learned ex~pt conformism. 

In compiling this little book, I've tried 10 accent some basic unifying 
concepts while at the same time offering the teacher an overwhelming 
amount of "jumping off .soots" from which he can thoroughly explore 
Basic Algebra. A lot of this is accomplished tongue-in-Cheek, and for 
that I do not apologize. It is sad to realize that we've arrived at a 
point where finding $Ome humor in everyday teaching technique may 
be labeled as experimentation. However, this project is also an 
experiment in communication, and especially in the visualization of 
mathematical ideas.. 

Computer Lib tv Theodor H. Nelson 

from: PeC Bookstore 

S7.00 
1974; 186 

From the Summary-

Man has created the myth of "the computer" in his own image, or one 
of them: cold, immaculate, sterile, "scientific," oppressive. 

Some people flee this image. Others, drawn toward it, have joined the 
cold-sterile-oppressive cult, and propagate it like a faith. Many are still 
about this mischief1making people do things rigidly and saying it is the 
computer's fault. 

Sti ll others see computers for what they really are: versatile gizmos 
'Nhich may be turned to any purpose, in any style. And so a wealth of 
new styles and human pu rposes are being proposed and tried, each 
proponent propounding his own dream in his own very personal way. 

This book presents a panoply of things and dreams.. Perhaps some will 
appeal to the reader ... 

TIL Cookbook 

Donald E. Lancaster 
(rom: PeG Bookstore 

P.O. Box 3 10 
Menlo Park, CA. 94025 

$7.95 
1974, 335 pages 

TTL Cookbook is an excellent book if you have just 
run into transistor-transistor logic. It is predominately 
about digital logic. See review on page 12. 

from: John WII.." & Sons, Inc. 
tfo5 Third AWlfHJtI 
NBW York, NY 10026 

0' 

PCC Bookstore 

$3.95 
1973; 325 pages 

Computers and Computation 

from: 

$4.95 

W.H. FrfMlrllm & Company 
660 M~rbt Street 
San Fnmcisco, Calif. 94'04 

0' 

PeC Bookstore 

'911; 283pages 

~ I!=====r~~=:::::;\ 
My Computer Likes Me by Dymax 

from: Dymax 

from: PCC 
P.O. Box 310 
Menlo Parle, Calif. 94025 

$1.49 
1972; 64 pages 

BASIC Programming by Kemeny and Kurtz 
(2nd Edition) 

from: John Wiley ~nd Sons, Inc. 
605 Third A venue 
New York, NY 10016 

56.95 or PCC Bookstore 

1967, '971; 1SOpages 

Problems for Computer Solution 
by Fred Gruen~rger & George Jaffray 

from: 

56.95 

John Wiley and Sons, Inc. 
605 Third A venue 
New York, NY 10016 

or PCC Bookstore 

1965; 4f) 1 pages 

26 
DRAGON SH I RTS by Nancy Hertert 

$3.50 (please see cover of September issue). 

Children - Sizes S M L 

Adult - Sizes S M L 

Two Cybernetic Frontiers by Ste'N8rt Brand 

from: Random House Inc. 

S2.00 
1974; 

457 Hahn Rd., 'NestministtJr, MD 21 157 

or PCC Bookstore 

Affords an operational introduction to Gregory Bateson and 
(change subject) to computer science. 



NEW TITLES FROM 
THE pee BOOKSTORE 

A Practical. Low-Cost, Home/School Microprocessor System - $1.00 
See Excerpts in September 1974 issue of PCC 

Steps to an Ecology of Mind- Gregory Bateson - $1.95 
See Page 18 oj this issue. 

Two Cybernetic Frontiers - Stewart Brand - $2.00 
See Page 26, 

Computer Lib/Dream Machines - Theodor H. Nelson - $7.00 
SeePage 26. 

Whole Earth Epilog - Stewart Brand - $4.00 
See Page 18. 

Professor Googol- Sam Valenza, Jr. - $3.25 
See Page 26. 

• • 

• 
~ ... ~ 0 f +i.. .. /""", 
l<.~ L .... ks ~., .. I) 
cI~IHu" / ... 11 'F"',e 
/'~'" ~_ fr.w. S/~ il 
we M~ #''''/~J 
,_ h f. 1..1 ~ fI,..:r 
L4J# .I .... + 4 ...... J,..u 

-it> r'f e. t '7 r~'"~_ 
all .. I i1t __ . ~ 
"" .. 1/ r, .. 1 AL 1 roo .... 

• 1.~ I- ~ .... pA.rA k 
"C4.hl-:/ ;>"'0/0,..:1,; ... 
.. ~.",f " •• Ct • .J. ..... 1" 
,,~Iw.. 1+ .. ff (rk,.t.. I 
b.,t+ ..... , ,p,,:-k,,
""1 lot.: c .. Ic ... I ... ~ •• J 

... ..:.1 I'm; ~ '; 11>4 ... 

C{~ 1fJ). Ie" Y""-
",,'H'C, ""~v + . It"l.A.~ • 

., 

. , 

Give someone you love a 

GIFT CERTIFICATE 

to the-People's Computer Center 

$1 - 1 Friday Games Night 

$1.50 - 1 Saturday hour on the computer 

$5 - 1 month class far a 5-8 year old 

$12 - 1 month class of Baat the Computer 

$20 - 1 month class in programming 

or any combination of the above 

-. • 

DESCRIPTION PRICE OUANTITY 

My Computer Likes Me 1.49 

BASIC 3.95 

Problems for Computer Solution 6.95 

BASIC Programming, 2nd Edition 6.95 

Computers and Computation 4.95 

TTL Cookbook 7.95 

Games, Tricks and Puzzles for 

a Hand Calculator 2.95 

Dragon Shirt 3.50 

TAPES 

HURKLE 2.00 
MUG1ftJMP 2.00 
SNARK a$6 circ:18 2.00 
STARS Pie 1'1011:8 2.00 
NUMBER 

VOurc 
2.00 

LETTER 2.00 
TRAP 2.00 
BEYOND BAGELS 2.00 
REVERSE 2.00 
BUTTON 2.00 
SUNSIGN 3.00 
TAXMAN 3.00 
CAVES 1 3.00 
CAVES 2 3.00 
CAVES 3 3.00 
CHOMP 3.00 
PUBLIC CAVES KIT 8,00 
TREE SUBROUTINES 4.00 
HUNT TH E WUMPUS 4.00 
SUPER WUMPUS 4.00 

STAR TRADER 10.00 

TOTAL THIS ORDER 

Calif. residents add 6% tax 

SHIPPING CHARGES' 

GRAND TOTAL 

• $0.50 for orders under $10.00 
$1.00 for orders $10.00 and up 

TOTAL 

27 
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