
back issues available 
vol. 1. nos. 1-5 

any mix 

qty. 

1-9 
10-29 
30-99 

100-499 
500+ 

price 

1.00 each 
.50 
.40 
.30 
.20 

1/2 PRlCE 
If you are an elementary or secondary school 
student, you can subscribe to PCC for ~ price 
(52 for 5 issues). Send us some evidence that 
you are a student - for example, a letter from 
a teacher on your school's letterhead is O.K. 

Send check or money order to: 
PEOPLE'S COMPUTER COMP ANY 
P.O. Box 310, Menlo Park. Ca. 94025 

nwne' __________________________ ___ 

addre~L ________________________ ___ 

zip 
~hooLI ________________________ __ 

o regular subscription 
o student subscription 
o back issues (any mix) 

PEOPLE'S COMPUTER COMPANY is published 
5 times during the school. Subscriptions begin 
with the first issue in the FalJ. 

Single subscriptions - 54 for 5 issues [$5 out· 
side U.S.A.). Group subscriptions. mailed aU 
to the same address -

10 or more 
30 or more 
100 or more 

$3.00 each 
$2.50 each 
52.00 each 



Dear PCC, 
A friend and 1 have a small people's computer projeet underway 

fi Los AHf;eles. We currently have one tdetype installed in a 
public ~ammar school and are using an HP 2000 at the University 
of Southern California. The tenninal is used for play and 
denystiftcation (for teachers as well as kids) and !Orne "teachin,," 
We are trying 10 involve teachers and kids in inventing. new pro­
~ams. 

We recently got 3 more teletypes which we want to place in 
the Venice Community. One will be in the public library, one 
in a free school and the third in public school clawoom. Tile 
library location is unlike the 8Choolll in that it is a community 
centet" and we hope to have individuals and organizations in the 
community using the nlachine in addition to school children. 

While we have access to an HP 2000, we are having difficulty 
with phone costll. It turns out that we need $41 per month per 
terminal if we are to call from Venice to the computer; and 
even with free people, leletypes and time, $41 is hard to come 
up with. If any PCC reader koows of a mini computer which is 
ptllering dust in lOme corporate backroom, we would certainly 
be open to a contrihutton or perhaps could trade lervices (pro­
!fImmin«, aoftware desip, yoga leMOns. etc.) for hardware. 

We would lite to ,et in touch with others in the LA area 
who share our interests even if they don', koow of any du.y 
POPS'&. 

Sincerely, 

Larry Presa 
128 Park Pt 
Venice c.. 90291 

Dear Bob: 

What can you tell me about the People's Computer Center? 
How is it or,aniud? How bi, is it? What does it cost to run? 
What taicnt is on your staff and what is hired? How are you 
organized; are you a profit.making corporation or not-for­
profit? Part of another corporation or company, or part of 
an educational enterpri8e? How many tenninals are you 
running on the Edu System 20? What's the population blllC 
within conunuting distance of the computer center? 

J think the People's Computer Center sounds both 
worthwhile and fun and we might like 10 start one here if 
we had a little ,"Mlance. We had also in mind to offer low 
eost time Ihau ICmcea by using a small computer and 
offering line connect lime at very low rates within tile 
local telephone callinr; area. Let us know if you have any 
experience with this kind of time share. I reali-ze these 
qUe!ltioru are not very structured, but I don't yel have 
enough infonnation about your operation to uk questions 
in an orderly fashion. At this point, the hest I can do is 
ask you to tell me what you did and how and why. 

Please let me hear from you M>On, as I really wish this 
microphone were 011 a telephone and not a dictator. 

Sincerely, 

Kirtland H. Olson, P.E, 
The Harvard Group 

2 

Some of us PCC people teach cour8CS 
at University of California Extension. 
Here are de5CriptiolUl and BChedule& Ind 
sluff -

. ' 
Dear People: 

God damn the pusher man. 
And, while he's (she's?) at it, may he (she) damn the two of you. 
For the second time in as many week&. J ('alilE' down to get; y'all 

(the first time to Jfmeley) with the intention of doing interv;cws 
and putting together 80me kind of story on you, tht' PCC, computers 
in genet"llJ or wherever my notes and intmo-iews kd me. And for the 
second time in t,,·o weeks I Was seduced by thotIC damned ,arne-playing 
machines! 

Bob sel up Star Trek for me at 5:30 of a Thursday night. and I 
plalllled to play until seven, after he returned from dinner. DMI he ever 
come back? I don't koow, truthfully. The next thing I remember is 
that 8Omebody tapped meon the shoulder at 12:30 AM the following 
morlling alld told me it was time 10 go home. 

SEVEN HOURS!!!!!!!!!!!!!!!!!!! 
Not that it wasn't fUlL Not Ihal it wasn't an ab80lute ball, and not 
that] didn't wipe out 17 Kli.llgons in 30 stanlates and keep my 4 
!ll:arbaseli intact (warmonget" that I am), it's just that J still haven't 
done my interviews and I still have nothing to tell an editor beyong 
that I spent a total of 28 hours 80 far just playing games with those 
seductive machines. This has,ot to stop. 

I ",'ill, in fact, be back one of theee daYI (after calling first) to taIt 
to the two of you about PCe. That ia. after I can f~ure out a way to 
inure myself fromthe seductive call of a clatterinr; teletype. MU(Wwups 
and Hurides indeed! 

In the meantime, may you live long and prosper. 

Sincerely, 

Rick Beban 
999 END 

The price of having your activities written up in the Simulationl 
Gaming/News as a new contributing editor may be that you will 
get an increase in requcstJ from people like me who are looking 
for lOme L'Isistance. Nevertheleu. I re.t with lOme interest the 
dHCription of what you've been doing and thought you might 
be the pel"MMl to ... 

What I'm 1ookinr; for is: 
(a) The names of &orne ,ames or simulations which teach or 
at leut introduce people to basic components of plannin,: and 
in our case, as you can !lee from the encloeed de!Cription, we 
are de¥eloping aome approaches whereby kM:ai con,reptionl 
engar in their own planninc, .. bmit certain inlonnation about 
themaelvCA. and rece;ve back a computer Ulisted list of 
re!Ouroes - pel1lOns, media, and e¥enll- which should be of 
assistance to them in the implementation of their plaas. What 
we've discovered with our initial round of 175 co~rq;:ations 
ill that we need a quick way to introduce .orne of the corn­
ponents of • planninglimplementation cycle particularly 
eomputer assisted if possible, to paston: and lay Ie.ten: who 
are either decMlin« if they're going to U8C such an approach 
or if they have decided how they can better get a ",~p on 
what's involved. 
(b) If no nameR of games come to mind, have you any clues 
as to how we might go about eonltl1lcting such ,amea? I've 
dabbled around in games a little and have attended one 
conference on simulation - 80, I know IIOffie of the basic in· 
credientJ involved. 

So, that's my story; can you be of any help? 

Sincerely, 

Gam •• Computer. Play 
x 407 (2) 

Computers In the Classroom 
x 402.4. (2) (Computer Sclnce) 

Spend a weekend matching wltl with a 
computer. Participants will play: CHOMP­
a cookl .... atlng glme; STARS and 
8AGELs-number~uesslng games; 
MUGWAMP and HURKLE-two-dlmenslonal 
hide and seek; ABAGEL and HANGMAN­
word-gueulng gamn; aUBle-three­
dlmenalonel tlc-tac-toe; MARKET-a two­
company product competition; POLlCY­
try to Influance national economic policy; 
LUNAR-try tofand on the moon; POLUT­
experiment with a polluted take, river, or 
pond; and many more. If you want to learn 
to program, you can do that too, then write 
your own games and try them on the 
computer. Games are simulation programs, 
and .imul.tlon and games .re becoming 
Imponent functions of computera in 
education, tx.islness, politiCS, and many 
other araaa. No pravlous computer 
experience neceuary. 

BERKELEY: Oct. 20-21; 9 a.m. to 10 p.m., 
Sat.; 9 a.m. to 6:30 p.m., Sun.; room 120, 
Lawrence Hall 01 Science: $75, includes 
compu1er time and all required matenala. 
If you have questiona, please telephone 
842-1081 In Berkeley. 

A "hands-on" introduction to the use of 
computers In education. The course I. 
conducted as an open cla.sroom with 
learning centera designed to help panlcl­
pents teach themseives .bout computera 
and how to use them In mathematics, 
science, soclsl science, business, or just lor 
fun. MulU-Medla Center: general informa­
lion about computer., Inalructlonal 
materlala, lourcea 01 Information, projects, 
funding. Instructional Materiala Center: 
copies 01 mllerlals In current use from 
publl.her., computer manulacturers, edu­
cational project •. Learn 10 Program 
Center: use of BASIC (the most commonly 
used computer I.nguage In schools) or 
PILOT (a new ea.y-to-Iearn language). 
Gamas and Simulation Center: match wits 
with a computer; games 01 skill, games 01 
chance, games to learn by, .imulatlon, 
computer-sulsted Inatruction. Discussion 
session and mlnl·leclures are conducted on 
demand and Include Whatever topics are 01 
interest to paniclpants. The cour.e apana 
all grade levels-elementary, secondary, 
college. No previoul computer experience 
I. required. 



COMPUTERLAND FOR TIME TRAVELERS: A Computer Fair 
Take a trip Into your own future, Thursday thru Sunday, September 20-23, 9-5 TILOEN PARK 

At Lawrence lIali of Scienct' Lots of computers to play with 
Computer games, campul"f Mini-seminars. Reollife experts 
music, computer art, Star will show how computf'fS work 

SUMMIT 6\'~~ 
RESE RVO I R __ .;;,;:.::,.!!;.::::;:... 

Trek, Sptluwor, talk to Eliza Q/ld what they do 
Workshops leam to progrom, design a computer circuit . .. 

Thursday and Friday art! for IdlOOI groups, .Iudents allff tpachers - bring a bunch 
from your school! Saturday and Sunday an> for everyone. 

University Ex/en.tion will olIn a credit course ill connection with tl", fair, /O('Usill[l 

on the ("ompu,rr (U an f'duootional ,e$OU'~. lIow to oblm" com puters for u.w in 
the schools and how to make knowledgeablf' df'cisionsllbou/ computer systems 1Iff' 

IImong/he lopics to bt' ("ovpr{'(l. _4 course trn'eting on Sa/urda.'t' morning, SeI1/. 22, 
aad a post'$I!uion on Thursday I!t'enmg, October I, are planned. 

For mol'(' info. contacl lInivf'rsi/y Ex/pnsion. 2223 Fullon St., IJprkp/q, CA .. 91720. 

/1 

people's computer center info 
Curious about PCC? Com!! on Thursday nite - it'a FREE! 

FIRST INTERNATIONAL CONVENTION ON OPTIONS 11\ PUBLIC EDUCATlOi\ 

This isge//o knoll' IU nile. Come on 1'hursda.v nites (7-9 PH) 

and ploy computer gamrs, ro1' about {""omputers in tilt' clauroom 
or compu/prs for people or bring your own topic! 

The Myths and the Realittes of Alternative Public Schools 

Octobf'r -l - 6. 1973 
lIinneapolis, Uinnf>sota 

Do.it.yourseIJ.harlds.on-{"oluses. Sign up Jor a "course." Ploy 
computer garnes or learn BASIC or both or ??? 6 times . .. 
2 hours each time ... $20. Arrange your OWl. schedule. flere 

are the possibilities -

Sponsored by the -'\"aliono/ Consortium Jor Options in Public Edu.cotioll 
Choosf' Jrom Six Alterno/we Proflmms 

Alternative Schoob in .-"1ction 

Tuesday I - 3 P\1 

The Politics of Change: Making Schools \lore Responsivp to CommUl,ity Vef'ds 
Uff'long wrning Options: Alternative Fulurf" for Public £duco/ion 

Wednesday I - 3 PH or 3 - 5 PH 
Thursday 1 - 3 PM or 3 - 5 PM 

Starting Alternative Schools: Why and lIow 
New Desisns for tearning: Roles, Processes, Resource. 
New Evaluation for New Schools 

Come once a week for 6 weeks or twice a week for 3 weeks or 
whauuer schedule you like. 

Plus Preconvention Activities, October 2- 3, including visits to alternative schools 

.·or Inrormation School 
Liberate some kids from school! We'll set up special courses for 
students from your schooL BrinS em by bus or carpool or 
bicycle brigade, 

Or sisn up for the "Dave Show '''tJescribed elsewhere on this page. 
This is a course for peopk who are seriou.t aboul leamin& how to 
program (in BASIC). 

Or jwt buy computer time and do your own thing - play sames, 
learn BASIC, design your own games, zap out math homework . .. 
YoulIBf!r people pay kn than older peopk. From II per hour 
to 12 per hour depending on ase and other IKIrrobles. 

WANT MORE INFO? CALL (415)323-6117 

,.,.tl1f "L.D Mi" 

WORKSHOPS 
Starlirl(! soon _ one day workshop for teachers and /earne". 

"Math Cames - Came, to Leorn Math 
from First Grade Up" Number, Stars, 
Trap, &sels. Hurkel, Mugwump, Snork, 
Qubic, Caves., Wumpru, and Reverie. 
Match wits with Do computer, with an· 
other person, with yourself These mini· 
cour,e, involve you in game ployitI(J with 
compute" and people, 

"Computer Critters" Teach someone fO 

progmm usit!(; INCfnPORJ1, I.ADYBUG 
and othf'r COMPUTER CRIT£RS. Ex· 
pel"iaffy designed to show how the con· 
cepts of computer prosmmming con be 
taught to ('ery young children. Best of a 
aff. you don', even need a computer! 

This space re,erved for workshops 
not yet invented. Would you like to 
invent one? or suggest one fOt" IU to 
invent? 

We will probably start these workshops 
in October. For in/b, calf lUa' 323-6117 
or write to PeC, P.O. Drawer 310, 
Menlo Perk, CA. 94025 

ICOPE School of Educalion 328 
Indiana University, Bloomington. Indiana 47401 

PCC's BASIC Programming Course (The Dave Show) 

Here's your chance to learn BASIC, the most rommon 
educational romputer language going. The course will 
meet once 8 week, for 10 weeks beginning sometime in 
September (probably Sept. 1B, Call us for more info) 

We will probably offer two "sections", one in the 
afternoon and one in the evening, depending 9n how 
many of you sign up. 

Each week we will -

• Present a few BASIC commands for you to exper· 
iment with. 

• Show you some programming techniques to get 
your ideas flowing. 

• ProPOse some problems (especially games to pro· 
gram) for you to worlc: on if you wish. 

• Help you to plan and write program of your own 
moosing. 

There will be NO regular textbook, but -

• We'll Xerox our class presentations for distribution. 

• We'll recommend "supplementary" study material 
on an individual basis. We have a good library of 
materials right here at PCC. 

• Getting your hands on the romputer is the best 
way to learn, anyway. We have four terminals, plugged 
into two different computers, for you to use. 

Instructor - Dave Kaufman 
Other PCC staff 
Occasional guest appearances 

How to enroll for the rourse - CALL or WR ITE 

Dave or Mary ..Ie 
People's Computer Center 
1921 Menalto Avenue 
Menlo Park, CA. 94025 
323-6117 

Enrollment for anyone section (afternoon or evening) 
will be limited to 10 people maximum. We'll have the 
details of time woriced out by June 1, hopefully, and 
we'Ulet eyeryone know. 

RSVP nowl Make it easy on us . , .. One more thing, 
we almost forgot -

Q)st - $30 each person for the series. This covers 
materials, romputer time, and instructors' fees. 
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BUY YOUR TV SET SOMETHING NICE. LIKE A COMPUTER 

or 
BUY A BRAIN FOR YOUR BOOB TUBE 

At the present lime, most computers are owned by groups of people. 
Design efforts have been geared towards either (I) as much generality 
as possible or (2) performance of a single task. The result is that ac­
cess to a computer is usually through some kind of organization, and 
that effective usage of a general purpose machine becomes a highly 
technical skill. The special purpose machines remain inaccessible 
except to the specialists responsible for their maintenance. 

These tendencies clash with the "dream" of a computer in every home. 
This proposal suggests the design and construction of a computer for 
use by the general public without the need for any technical training. 
If the retail price of such a system is less than $500, there are large 
marketing possibilities. 

The external view of the system may look like this: (Figure I). The 
diagrammed system is not the minimum unit. The smallest unit 
could be the CPU + Memory + Keyboard. 

The user plugs in the memory·rom suitable for these needs. Many of 
the roms could be low-cost, due to the simplicity of the programs. 

Figure 1. External Appearance of the System 

'~are on the vergB of a major revolution in the computer field. This 
will occur as LSI microcomputer chips become widely available at a cost 
of $25 or so within (he next several years. Intel has an 8 bit micro­
computer chip now bur both chip and support costs are still too high 
for widespread amateur use. The best advice for anyone who wants to 
build a home computer is to wait for the costs or such chips to drop. 
This should not take too long. We can also expect to see better chips 
for home use announced. Both computer and memory chips can be ex­
pected with a combintld cost under $100. Once the computer and memory 
chips are available, various 110 attachments will be within the capability 
of most home builders. Right now the design, construction, and debug 
of a non-trivial computer using cheap TTL chips could be completed 
successfully by relatively few people. By the time they developed suitable 
software for one of a kind machines the low cost microcomputer chips 
will be available. These will afso have the advantage of a certain amount 
of free software support by the manufacturer. Home builders will also 
be able to exch8f'lg8 programs and I/O device designs which is not possible 
with one of a kind computers. 

While waiting for microcomputer chip availabiliry hardware oriented 
types could be playing with suitable I/O device designs. For example, 
tllB following anicles describe methods for recording data on st1Jndard 
BUdio tape recorc(ers that are suitable for home use: 

"Putting Data On an Ordinary Audio Recorder," The Electronic 
Engineer, May, 1972, page DC-9. 
"Ratio Recording for Lower Cassette Recorder Cost," Computer 
DeSign, £Hc. 1972, page 76. 

Homemade keyboards are alse possible (re: Don Lancaster, "Low 
cost Keyboards," Radio-Electronics, Feb. 1973.) 

Software oriented types should be thinking about interesting programs 
that require a minimum amount of memory (say 1 K to 2K bytes) and 
are written in machine code. For this purpose it could be assumed that 
future cheap microcomputers will have the power of the current Intel 
chip. A large number of such programs are possible but most need in­
vention (new games, light show contrOl, etc.). This takes time and can 
make waiting for the new hardware less frustrating. 

Casette 
It would be misleading to encourage attempts 
at building non·trivial home computer pre­
maturely. It will only frustrate the majority 
of amateurs and yield disappointments with 
resulting machine capability since suitable 
computer and memory chips are right around 
the comer. The situation is similar to that of 
a year or so ago with calculators. If someone 
had started to design and build a 4 function 
calculator with cheap TTL chips, he would 
probably just be finishing semething not 
quire lIS good ~s II cu"ent $10 LSI CIIlcu18tor. 
~th ~ computer this son of min". is com· 
pounded sinCtl the builder will have to deve­
lop all his seftware singlehandedly. " 

Coupler 

Input 
Side 

/) 

ti? @­
@ Jf 

---------- -. ~. Mainframe + Keyboard + Bus Interfaces 
+ Power Supply 

I/O Box Out 

COSTS (with luck) 

MINIMUM UNIT 
(keyboard + mainframe) 
RAM(IKx 16) 
STARTER SET OF ROMS 

SIMPLE I/O UNIT 
(TTY, TV, light pen, 8 bit) 

FANCY I/O UNIT 
(+ coupler, casette, analog) 

KEY IDEAS-

$300 

100 
100 

$500 

$100 

$300 

Light pen 

(I) Separate the memory from the mainframe. 

=..::: 

Home TV set 

(2) Standardize the I/O bus between mainframe and the memory 
(implies standard machine language). 

(3) Standardize the I/O bus between the mainframe and the "outside." 

These ideas have been highly successful in the recorded music industry. 

List of Accessories (plug into 1/0 box) 

TV game controls, light pen, music generator, light show, automotive 
sensors, burglar and security sensors, "automated house" controls, 
tape casettes, acousticouplers, mass bubble memory, _ .. 

Si 
Joe Weisbecker 

List of Desirable 1/0 Plugs 

ROM 
RAM 
INPUTS 

OUTPUTS 

address, data, clock, Vcc 
address, data, clock, Vcc 
teletype 10,20,30 cps 
keyboard 
X and Y + switch sense (light pen) 
8 bit asynchronus 
analog 
teletype (or printer) 
CRT display (home video output) 
8 bit asynchronus 

List of Possible ROMs (there will be thousands available) 

languages 
Games 

Home Applications 

Others 

BASIC, ALGOL, PILOT, LOGO 
TV games (Le., Oddessy), Bagels, 
Conway Life Game, Racetrack 
Auto tune-up, Form 1040, checkbook 
balance, calculator, (business and 
scientific) Teletype simulator, burglar 
alarm, automated house, home studies 
courses 
General laboratory monitor, medical 
monitoring, heart pacer check up, 
schools science lab 

I would be most interested in discussions or other arrangements 
towards the realization of this idea. 

Gregory Yob 
2296 Bryant 
Palo Alto, Ca. 3264039 
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TAXMAN 

HI~ lori THE TAXf·1MJ. 
00 YOU ·'PI:"; 1HZ RZGULATIO:lS (I"'YC:S#0"'~JO)?1 

YOU TRY TO BEAT THE TAXHAN. 

tIE STA~T \!lITH A LIST Of UHOLE NUMBERS IN NUI1ERICAL 
ORDER <YOU DECIDE HOY MANY). 

YOU TAKE A NUMBER F;l.ON THE LIST -- THE TAX1"lAN GETS 
ALL THE fACTORS Of YOU~ NUMBER THAT ARE STILL LEFT. 
YOUR NU!1BER AND ALL ITS FACTORS ARE 1H!:':N Di!:LET£D 
FROM THE LIST. 

FOR EXAMPLE; SUPPOSE YOU WANT 10 NUM8ER5 
THEN THE LIST VQULD BEl 1 2 3 4 5 6 7 8 

IF YOU TOOK 8; THE TAXMAN WOULD GET I; 2 ... AND 4 
AND THE NEt! LIST " .. aULD BE: 3 5 6 7 9 I" 

THE TAXMAN f1UST GET SOMETHHJG EVERY TU1E SO YOU CAN 
ONLY PICK A NU:1BEP. TiiAT HAS FACTORS LEFT. 

WHEN NONE OF' THE R!!:t".AINHm rJUMBEp.S HAS A':oJY FACToas ... 
THE TAXMA~ GETS THEMI! 

YOUR SCORE IS THE SUM OF THE NUMBERS YOU TAKE. 
IF YOU UkNT TO GIVE UPi TAKE 0. 
OOOg bileX! 

HO''[ MANY Nm1BERS DO YOU WANT IN THE LlST?10 

THE LIST IS: 2 3 • 5 

YOU TAI(E?8 
your. TOTAL IS 6 
1 GET 1 2 • MY TOTAL IS 7 

NEH LIST: 3 5 6 9 '0 
YOU TAKE?9 
YCL'R TOTAL IS 17 
I GET 3 
)'If TOTAL 15 1. 

NEll LISTI 5 6 7 10 

YOU TJ\i(E:?6 
THE:~E ARE NO FACTORS OF 6 FOR ME. 
A.<tE YOU TRYING TO SHO!tT·CHArJGE THE TAXMAN? 

YOU TAI{E?6 
8 IS NOT IN THE LIST 

YOU TAKE? 10 
YOUR TOTAL IS 27 
1 GET 5 
KV TOTAL IS 15 

NEU LIST I 6 7 

TRY AGAIN. 

6 7 

k.,,1 

6 9 '0 

I GET 6 7 
MY TOTAL IS 28 

BECAUSE NO FACTORS OF ANY NUMBER ARE LEFT. 

TAXMAN 28 YOU 27 THE TAXHAN Y.INS. 

TAXMAX 
Max says, "I want to play TAXMAN so that 
I can get the maximum score for each tist." 

taxmin 

Minnie says, "I want to play TAXMAN so that 
I can get the minimum score for each list." 

Is it always possible 
to beat the TAXMAN? 



TAXM~'" c::"'__ L 
...JeiZ /.J.;JO 'r !t0u.- ~~"J.a_-t: C-c::::» 

~0 PtllNT Ou. C dcn'1& -r4J/ 
02 Prll"r -tAq 7AXA-I'AA..-' / 
04 P/iINT "kl~ 1':0\ THE T'\X"'~"." . 
10:16 PR, ... r "D? YOU \o.'A"l Trii .-(E G:JL"TI~"'.S (1=1'£5." .. NO)"J 
fl8 ,,,I-'V1 ~ 
10 II' R"I THe:" 90:' 
20 tlEM .... J'IITI~LIZ"TII)" 
22 GOsua 830 
24 aEM." THE HU;"IA" TAo(ES A ,"U;"BE~ 
2:6 GlSUa 51'0 
28 ~F:M ••• CJI1PUTE THE HUM~"'S ""0 TAXAA ,,,'S TOTALS J" GJ "'J~ 5 10 
32 RE"I ••• PtllNl THE ."[W LIST 
34 G05ud 6[':' 
3(, rI~M ••• CHF;CI( IF" ""y ... IJI'tBE~S STILL HAVE F"ACTOriS 

138 GI)'lIJ~ 1)5,t 
140IF""I:11I"lE,'l121, 
142 R5;:-t ... 1'"1'It} THE W'''''IIt;R 
I 0114 G?5l1R 1B0 
'''6 REM ••• AGAI"? 
1018 GOTO 153 
496 tlEM 
491 REM ••• THE HI'~~," MOVES 
498 riEM 
50101 P~I"T 

502 Pri:INT 
5041 PiU,'IT "yOU TA.-<F:", 
506 INPUT >( 

508 LET KzJ"TCI() 
519 IF" >( c: 0 THEN 150 
512 If K c= N T"E~ 5 18 
51.11 "~INT .(J"IS "'OT IN T~E LIST T,n' AGAIN." 
516 GOTO 5"'2 
518 IF L(4]=a TH~~ 514 
520 RI':I1 F 1 \10 ALL THE FACTO~S 
522 IF ~.I TH~\I 530 
524 P~I\lT "THE:rlE A~E \10 FACTOriS OF",I(,"FOR ME." 
526 PRINT "A.~;; YOU HYING TO SH3~T·CHA"GE TrlE T~XMAN1" 
528 GOTO 50? 
530 LET ,"1:0 
53~ FO~ 1:1 TO 1(/2 
534 IF L( 11:0 TlIEN 54141 
53~ IF K c> I.f~T(~/I) THE:N 5441 
538 LE:T "1:"1+1 
541a LET H'1]:! 
542 LET L( ():Io\ 

5 4141 ~EXT I 
5416 .~e:M CHEC4 WHETHEri THE~E WE-(E ""Y FAC10riS 
548 IF ~:0 THE~ 5241 
55e LET L(KJ:!' 
55? rle:TU:~"" 

566 RE14 
5~1 RI':M ••• CQ/IIi"JTF: THF: HU14I1.\I"i "".to TII.XM~\I'S TOTALS 
566 RE"I 
5 7~ LET Y.Y+o( 
572 PRI"T "VIl 'J~ TOTAL IS")Y 
514 PRINT "I GET'" 
57 ... F"Oof '''I TQ 1'1 
578 P~I"T T(I]J 
~8e LET ZEZ.T(I) 
582 ~e:XT I 
584 PrH~T 

5 86 P~ I "T "MY rOT ~L IS" 17 
588 R£TU~" 

59~ REM 
597 REM ••• p~l"r THE \I~W LIST 
5 '18 ~E'" 
~"0 P~I"T 
61t2 "rll"T ""EW LIST,", 
6"41 LET 1"I,,1t 
6<Jj~ F"OR 1"'1 T') .'1 
6YS If L(ll:~ TH~'I ~14 
610 P~I ·"T I' 
612 LICT Ma' 
614 !'IEKT I 
616 r(ETU~'" 

64~ REM 
~47 r1F.M ••• C"F:C'< IF "'IV "'UM~!';-tS 'HILL H"VE fAcrOrlS 
64S REII4 
649 rlEIol CHECI( IF TH!'; LIST '5 EM."'rV 
65" IF Ma., THEN "9" 
652 fOi IaN TO 4 STEP ., 
654 fO~ J_2 TO 1/2 
... 56 If LCJ1=:' ntk" ~" ... 
658 IF I C)o J.I.'ITCI/J) IttF.~ 664 
6 ... " Lt:T "''''1 
66~ ~ETU .. (" 
6 6'" .'I~XT J 
..; ... 6 ,"~XT I 

b4-G/ cd.. --t-d.C>c£ 
668 .... ot:;.>1 Tt1E r'''XI''I''\I GETS TH£ I'IEST OF" THE "'Jf1:lE~S 
6M "I'IIIfT 
612 ~I'IJ"T "I GET '" 
6141 FOl I_I TO " 
676 IF L(llz~ THE" ... 82 
678 P~IIfT I, 
689 LET l_Z+' 
682 ~EXT I 
684 Prll .'IT" BECA'HE "'J FAoCT!HS OF ANY NU'1:lE~ ARE LEfT." 
"86 "'HINT "MY TIJTII.L IS"JZ 
698 LET >1"'~ 
693 ~ETIH'" 

696 
697 , .. 
7 .1A 
1,'2 
1li4 
7 ~16 ". 710 
7<6 
7<' , .. 
". 
"2 
75' 
756 
"0 
11;,~ 

796 
79' ". fI~e 

•• 2 

R" ••• .,. 
010 
012 
61' 
61. 
.IR 
820 
.22 
.2' 
62. 
626 
830 
632 6,. 
636 
63. 
6'. 
6.2 .4. 
69. 
691 
696 9.' 
9.1 
9.2 

9" 9., 
9.6 
91. 
912 
914 
91. 
916 
92. 
922 
924 
92. 
926 
93. 
932 
934 
936 
936 
94. 
942 
9 .. 
946 
9'6 
95. 

9" 

R~~ ••• fl'lO THE WIIf~EI'I 

Hf.f1 
pU'Ir 
IF" Z>V rHO:'1 M8 
"I'IINT "Y'lU",Y'" TAX'IA..,":7.," 
~ETlH'I 

"~I,'IT "TIIoXM~ ·'I "JZJ'· YOU",Y," 
~£TIII'I'II 

~E'1 

~EM ••• "Go-' IN"? 

"E" 
P,i I 'IT 
P~I'IT 

PtU'IT "Ao GA,11II U=Yi;SI\\I=,'IO)", 
!N,..lIT ~ 
IF 0(:1} Trl~'1 999 
GOTO 122 
.EM 
rlEM ••• l'IITIALl lAT I~'II 

x"-;,'1 
"'~I'IIT 

YOO W I~ II!" 

THE TAXf":;\'" w , .... "i ... 

"'1'11'11 "H~'·~ ~ .. ",y "'J14,JE~'i DO YOI (~I\"'T 1:'1 THE LIST", 
''liP JT ~ 
LET \I=I'IT('1) 
IF" N c= ~ TnE" 999 
IF N c= sa 1rlE~ ~II; 
p~l .... r "~T THIS TIMF:I ~~GUL~TIO"!i ALLO:.J A M~X'MIJ"I Of 5' "JMtlErlS." 
G)T:J 8:13 
D IM L(S'1].T(JOl 
LET Y=J 
LET Z=0 
P~I'IT 

"'~I",r "THE LIST IS:'" 
'""Q.~ 1:1 T'J N 
?tll'lr I, 
LET L[I)=I 
,\lEKT I 
IF N> I THE'll 844 
Pitl..,T 
P~T"'T "HQ'~ VE~Y GE'''E.~OU'i OF" YOU 
P~INT "TA:<''''<\ .~ I YOU I:} 

TO F"ORFEIT ~LL TO THE 
THE TAX~I\'l WINS," 

TAXM"·""" 

GOTI) 75~ 
aETUt(.., 
~£~ 
r(£M ••• INST.<UC f10,'l/S 

"M 
Pr(I"T 
PRINT "YOJ T.n- TO BEAT THE TAX,.,.AN." 
PRINT 
PRI~T "WE STA-tT \J!TH A LIST OF WHOLE NUMBEAS I'" ,,,IJI"lE!HCAL" 
P ,UNT "O~OEri (YOU DECIDE HOw MA"Y}' '' 
P~I~T 

PIlINT 
.... U'lT 
PiU'll 
PRt.-.T 
PlUtH 

"YOU TAo(!,; II, .., 'JM 'JEri F"rlOM THF.: LIST _. THE TAX MAN GETS" 
"ALL THE F"ACT3.~S OF YOU~ "'J.'13£00( rH"T Ar(E STILL LEFT," 
"VOU.l .\I'J ..... SErt "'''0 ALL ITS fACTO:(S AiU THEN OELE:TEO" 
"F~OM THE LIST." 

PiU'IT "Fort EXt\~?LEI SUPPOSE YOU WA ... T 19 ",,,..,aERS TO BE IN THE LIST." 
P~INT "Hu::N THE LIST """ULO :1£1 I 2 J 4 5 6 7 8 9 H'" 
I-IR 1 ... 1 
PR PH "IF" YOIJ TOOl( 81 TH~ TAXMAN 'iJ")+JLO GET 
PHJ"T ""'\f0 THE 'IEI.' LIST WOdLO 8E: J S 6 
PRIIIIT 

II 21 0. ,'10 41" 
7 9 Ie" 

PRINT "THE TAX:01~N 1'1'1')1 GET SOME:THI'IG EVEI'IY TIME SO YOU CAN" 
PRINT "O\ll.V PICo( A ~IJMd£t( THAT Ho.S FACTO~S LEFT." 
Prll.'H 
pr<!"IIr "WHE'I ~IHE OF TrlE r(EMiIol'lING "UM~€RS HA!i A.'IY fACT:J;~SI " 

PHlrIIl "THE TAX ... A" GET-; TtlE1'I11" 
P;{I"IT 
P IU'IT "Y')'H <;C)~F.: IS THE SU:01 OF TH£ "'U·~dE;iS YOU TAo<E." 
Pt-IINT "IF YOU I-'AN T TO GIVE Llr'I TAl<£ 3." 
P .~I~T "GoOD LUC,,;!" 
63TO 122 
END 

~ 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS ~ 

'-. 
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HOV liANY NUl1aEnS DO YOU VANT IN THE LIST118 

THE LIST 151 2 3 5 • • 
11 12 13 14 15 I. 17 I. 

YOU TAKZ7 

1 

i, 
;-------~~~~ ~~ 

f 
Support Max and Minnie in their struggle with the TAXMAN. ~~ 
Show them that they are not forgotten - remember to play ~. 
TAXMAX and TAXMIN so that you can send advice. Mail .. 
numerical results, hints, strategies, whatever, to 

'_ ___ ...,. ~....., TAXMAN ~) 

• ~~/~P~~x 310 ~ 
10 Menlo Park, Ca 94025 ~ 

~~'- -"",-"",",-"---' 

;:. ~ -C-;,':S .P~<% '5 hH-.6cr 7 ·: 



A GUIDE TO TEACHING ABOUT COMPUTERS IN SECONDARY . 
SCHOOLS ' .. the Most up-to-date and thorough guide to the use of 
computers in Secondary Schools 
written by DONALD SPENCER 
Abacus Computer Corporation, 1973 

SUndS like a dull text for Mickey Mouse Ed lA, doesn't it? Look 
mside and it LOOKS like a dull book from the same course. But 
READ it ... and the book says a lot that will appeal to the neophyte 
computer educator. As a matter of fact it packs one hell of a lot of 
good information into its 135 pages. If you're looking for all the 
"gizmo" words and rationale, etc. to convince your administration 
you need a oomputer OR if you suddenly have a system afld don't 
know what to do with it, you should get this book. 

Don Spencer has apparently read all that 10 years worth of computer 
education has provided in journals, etc. and crunched it into this 
book. I chuckled as I read his paraphrase of an old article that 
EVERYONE uses in speeches and articles. He did a good job. My 
main concern is that for all his knowledge, Don never took a stand 
in this book on any contemporary issues in Computer Education. 
For instance, one current debate is over which languages to use in 
secondary schools. PCC has taken a stand (in case you missed it, we 
LOVE BASIC) and documented our position and reasons. Why didn't 
Spencer give more details and take a position? He also didn't even 
mention who the primary hardware vendors are that educators should 
deal with ... matter of fact, with the exception of IBM and DEC, he 
didn't even mention any hardware suppliers. 

"The perfect text for methods courses on teaching about secondary 
school computer science ... "(is there such a course ~mewhere), says 
the jacket. That objective caused the author to devote two chapters 
to "The Teacher and the Student", and "Planning the Class Sessions". 
Both chapters read like a bad Education Course text ... The First 
Day ... Lesson Plans ... Bah. Forget these two but do go on. 

Chapter 3 devotes 8 pages to HOW to use a computer in Algebra, 
Geometry, Trig, etc. classes. One sample program is used with each. 
But no real rationale is used for using computers instead of the old 
man ual way other than the old cliche that" computers are here to 
stay" and everyone should know something about them. No factual 
data documenting improved learning. No data supporting the notion 
that it turns kids on to learning. I shouldn't blame the author since 
no one I know of has documented either point. Isn't it about time 
SOMEONE DID? 

Games - ? ... hardly mentioned at all except that junior high kids 
like to write game proqrams! 

On to the good stuff. Chapters 6, 8 and 9 offer a huge resource 
list of free and inexpensive materials, films, and textbooks. I doubt 
that Spencer reviewed them all before he included them in his book. 
Some are oldies, oome goodies and many that are new and fresh. 
Certainly the neophyte will get a lot of value from these lists. IBM 
and other listed resources will go bananas if you write for all the 
materials listed. 

Conclusion: This is a nice straight book that can be used and en­
joyed by traditional classroom teachers. I like to think that we 
computer teachers are not traditional by any sense of the imagina­
tion and thereby we have a dichotomy, as regards this book. If 
you're a beginner, you NEED this book. If you're teaching a 
methods course that touches on computer education, this is the 
ONLY book around. Either way, the book only gives you good 
general information. If you want Fact, Figures, experienced 
Opinion, keep up your subscription to PeC! 

I wish they would have printed it softbound so it would sell for 
$1.950rso... LF 

EVIEV5 
A STUDY OF REGIONAL COMPUTER NETWORKS, Feb. 1973 
University Computer Center 
University of Iowa 
Iowa City, Iowa 52242 
Price $2.25 

• 

Everything you ever wanted to know about computer networks 

f 
is contained in this 257 page volume. Look at this table of contents: 
Chapter 1 THE REGIONAL NETWORK: What is a Regional 

Center?; Development of Re':1iooal Networks 
Chapter 2 WHY REGIONAL NETWORKS: Service Advantagesj 

~ Economic Advantages 
£-). Chapter 3 FRA.8!B!L!TY OF NETWORKS: Commitment to Co· 

'" iii 
~ Chapter 

operate; Geographic Considerations; Financial Consider­
ations; Organization of the Network 

4 OPERATING POLICY: Service; Center User Support; 
Financial Support; Governing the Center 

Chapter 5 ESTABLISHING THE NETWORK: Motivation;Institu­
tional Planning; Facility Planning; System Planning 

Chapter 6 FINANCIAL CONSIDERATIONS: Central Facility· 
~ Costs; Central Facility - Revenue; Participating Institu-
Q tions - Costs; Participating Institutions - Revenues 
~ Chapter 7 NETWORK IMPACT: Impact upon the Central Facility; 
$. Impact upon Participating Institutions 

Chapter 8 USESOF NETWORK COMPUTING: Academic Uses of 
Computing; Administrative Uses of Computing 

Chapter 9 COMMUNICATIONS: Transmission Of Data; Common 
Carrier Facilities; Special Telephone Services; Planning 
the Communications Segment of a Network 

~ Chapter 10 NETWORK PARAMETERS: Factors Relative to Net· 

m t;? 

I 
work Data; Factors Relative to Network Operations 

Chapter 11 SELECTED COMPUTER NETWORKS, The University 
of Iowa Regional Computer Center; Southwest Regional 

Educational Computer Network; The Dartmouth Col­
ledge Regional Colle<je Consortium; The North Carolina 
Educational Computing Service; The Middle Atlantic 
Educational and Research Center 

Chapter 12 SUMMARY 
APPENDIX 
GLOSSARY 
BIBLIOGRAPHY 

This study, financed by NSF funds,'lmdertook the study of 
~ ~ regional computer networks serving institutions of higher education." 
, The investigators gained first hand knowledge of about ~ of the 20 
~ regional networks in existence. After going through the ritual of 
~ defining a "regional computer network" they provide an in·depth 

analysis (100 pages) of five such centers (see Table of Contents). 
Even though this report is oriented to college users, we think it pro­
vides excellent information for anyone contemplating a computer 
purchase, be it for a local school, a school district, or a school consort­
ium (group of schools). 

The authors have detailed all the why's of going with a re<jional 
center. They discuss the economic advantages, the geographic prob­
lems to consider and offer some interesting insight into financial 
and organizational structure. 

One thing we enjoyed was the lack. of "moral persuasion." The 
authors discussed both sides of the issues ... problems and advantages 
... and made no "recommendations" regarding the choice'of hardware 

one will have to face. The installations discussed in-depth tended to be 
i! BIGGIES ... IBM 370/165, CDC 6600·style, full service capability, 
, to ~rg~ nu~bers ~f users. They do mention a DECSYSTEM 10 instal-

I 
lation 10 Califorma, with some details. Still ... the questions raised, 
the points brought up will apply to you, too, even if you're just look-
ihg to b\IY a little Edusystem 10. ~ 

Get this report .. . it's good. 9 



DESIGN OF MAN.cOMPUTER DIALOGUES 
Written by James Martin 
Price $15.95 
559 pages, illustrated 
Prentice-Hall Series in Automatic Computation 

This book gives a very thorough overview of the kinds of human­
computer interactive systems and languages available. The table 
of contents shows that the book (which is mostly examples of 
such systems/languages, with a moderate amount of philosophy 
and psychology added) is divided and subdivided well, so you 
shouldn't have any trouble finding your area of specialty and 
digging right in. The references seem to be for those systems 
used as examples. 

Martin writes for the industry audience, in particular the people 
who're deciding what type of oomputer storage and retrieval 

system to buildlbuy. 

There's not a large amount of detail on how such systems are 
build. It's mostly the outlines and general considerations that 
are given. 

I came aaoss a few sections that I though were fun, like -
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Roberl T. Wainwright - Editor Old Publisher 
1280 £dais Road 
Yolktown llei,hts. NY 10598 

Section I 

......,,, 

S~lon III 

LlFELI.'VE is a qUlJrlerly nt w,letler about John Horton Conway ', incredible 
same, LIFE. Htf"(' is a sampli' from LlFELIVE #5, Sept. 1972. 

LIFE is based on cellular automata theory and uses the two<limensional square 
space which is simply a matrix or grid. Each square or cell within this grid has 
two possible states: either empty or full (that is, occupied with a 'bit') . Each 
cell has a set of eight surrounding nBighbor cells that can influence its own state. 

INTRODUCTION Seen,," IV PSVCHOLOGICALCONSIDERATIONS 

1. Th, lnformlllon Windows ~ 7. UHr PsvcholOgy 

18. R"9OI'w TinM Requlftmenu 
UI. Humin CI'Ilnnelllld Butler c-ity 

2. DHI., M,thodologv 

3. ~lIIvori. of Termlflll ep.rllon 
20. n.. CrllllYi ap.rl tor 
21. Displ .... Encodi"9 

ALPHANUMERIC DIALOGUES 

4 Nltu~ L ....... DiitOVA OPERATORS WITHOUT TRAINING 

s. Oillogue with "'OSI"lnVt\ill9 /no Thl Totlll ... Naive ep.rllor 
23. n.. Unuai...ci Operllor 

6. M.,,-MlChi,. Oillogves on Commercial Systlm$ 

7. T ..... nl ... ·Thrw T.c:hniquft lor AlphlflUflleric Keybolrd 

Oi'PIl"t'I 
8. Corllfol f..,nctions 
IJ. Should II be Built Inlo thl H ... clwlAl 

10. DI"~ with I L911 P~ 
II . Compuler Olta Entry 

DIALOGUES WITH SOUND AND GRAPHICS 

12. Th.UHlofPietures 
13. InlerlCliw Grlphles 
14. Grlphica lor Onlgn Work 
16. S ... mbollc Represenlllion In GrlClhiea 

16. Voice An~ S",llemt 

Section VI 

24. Compute, Auiulld l"'lruclion 
25. Infonmtion Control Rooml 
28. TlflTllnlls for M..,.ment 

IMPLEMENTATION CONSIDERATIONS 

21. Control of User Efron 

28. When hilu.., Occu, 
N. Security 
30. OI.IDglII Progrlt'll Genlfltors 

31. 8ullll'Proofi"9 
32. Slmul"i,," 01 thl Mln-Mld'line Inllrl_ 

A PJychllt,llt Tllkllo Eliu 

an excellent introduction to APL (an unusual and fascinating computer 
language) 

at least two convefVtions with ELIZA, thB computer program that 
impersonates a rogerian psychonanalyst 

!J8V8("al excellent chapters on what to remember while you're deSigning 
your own system 

a fictitious cable TV hookup (hat connects you to a travel agency's 
computer where, for free, you can preview likely (or just plain flight ­
of·fancy) vacation spots 

My recommendation - For the reader that wants to know about 
a variety of interactive systems or to see someone else's summary 
of "important points to keep in mind." 

~ ~ 

A cell's state will change according to a set of mmsition rules that apply simul· 
taneously to every cell in the space. These rules are based on both the current 
state of the cell and also the collective state of its neighbors and need only con· 
sider and be defined for a cell going from empty to full (birth) or from full to 
empty (death). These possible combinations of state change are shown here. 

The possible transitions 

time = t time = t + 1 

------------------------, -ftf '-... birth. *
-' 

- . 

a ce 

The space The states 

.-
11 

~ 
++++ -ttf:1yi t 
iW=+itt f-
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The neighborhood 

n n 
n 
n n 

, 

n 
n 
n 

an edge or 
;.; orthogonal 

neighbor 

.-W-

. steady~ 

death. '_ 
. , . 

a corner or 
diagonal neighbor 

iE
· -.---state---.. £1f 

Conway's speCific rules are the key to LIFE and will now be described : 

Births: each emptY cell with exactly 3 neighbors whose cells are full (con· 
tain a bit) is a birth cell. A bit is place::! in it for the next move. 

Deaths: each full cell (containing a bitl requires 2 OR 3 neighbors to sur· 
vive for the next move. Every bit with four or more neighbors 
dies from overpopulation and every bit with one or no neighbors 
dies from isolation. 

0 III 
10 0 D 0 0 I", 0 0 

0 0 0 0 " 0 0 Jr, 

0 In I" I" 0 
11"1 

0 <' 
0 0 

When Conway originally stated his rules, he presented a third rule for survivals 
but here we have included it with the death rule since it is implied by same. It 
is very important to understand that all births and deaths occur simultaneously. 
Together they constitute a single move, or as we shall call it, a generation, in the 
complete life history of an initial pattern which may be constructed of cells oc­
cupied with any arrangement of bits. Any given pattern will then change its 
state in discrete steps by recursively applying Conway's rules. 

Ie 0 Carryon! What ' .. nert? 
0 0 

0 0 0 
0 0 I,., 0 0 

0 0 
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As CAl usage grows, face-to-face contacts of persons 
in the field are needed to foster program exchanges, 
diverse pedagogical approaches, and sohware/course­
ware compatibility. While formal CAl conferences 
minimally serve such functions, more frequent and 
informal gatherings can better stimulate a flow of 
information. 

These views led to an informal meeting of CAl users, 
researchers, and developers in the San Francisco Bay 
area in July 1972. A proposal for a monthly get 
together to discuss topics of interest was met with 
enthusiasm, and the CAl Seminar has conjoined 
regularly since. The still.gfowing mailing list 1 has 
over 100 names; about 40-60 persons attend each 
session. A summary of the professional affiliations 
of the participants is given in Table 1 to indicate tile 
diversity of groups attracted to the meetings. 

Subjects discussed at the seminars are based on results 
of an August 1972 interest survey. Participants were 
asked to rank 14 CAl topics to indicate areas of in· 
terest, Some ranked several items as first or second 
moiee, some ranked all 14 items, and others merely 
marked items without ranking. Table 2 summarizes 
the data for ranks 1-3 of all topics. As the table 
indicates, the CAl subjects of teaching and curriculum 
development are of most concern to participants. 
This interest is demonstrated in $Elminar discussions. 
Author languages are another topic of concern, parti· 
cularly with reference as to how they facilitate or 
hinder curriculum development. 

A questiona;re distributed in February attempted to 
determine the range of educational uses of computers 
and the variety of author languages used by the CAl 
researchers in the Bay Area. A large percentage of the 
group has been developing versions of PILOT (PYLON, 
NYLON, MINIPILOT) or of BASIC in order to teach 
computer programming to young children. Other pro· 
gramming languages commonly used for instructional 
purposes include APL, Coursewriter,lOF (Hewlett· 
Packard). LISP, lOGO, SMAll TALK, (Xerox). and 
SNOBOl. The general use of BASIC and PILOT·like 
languages has encouraged 8 swap·shop of programs 

stored at SR'. 

Many seminar participants are with organizations able 
to host the seminar and have volunteered to do so. 
Thus the stnlcture of the seminar is informal: the host 
group notifies the members and plans the format of 
the next meeting. 

There have been 10 seminar meetings to date. The 
following summary does not reflect the important 
personal contact aspect of the sessions, but lists 
other main activities. 

SRI (Menlo Park) 

SRI (Menlo P.rkl 

CreatiYlt Teaching 
Cenler (MI. View) 

lawrence Hall 
01 Science (UC 
Blrk.ley) 

Institute lor 
Malhemetical 
StudilS in lhe 
Soclel Sciencel 
(Stal'lford UI 

SRI (Menio p,rIc:) 

AIt.ndees Introd~ced themselves, 
delCl'ibtd CAl lire. of intllre'St/re· 
.arch. Possible loPics, forn-eu, and 
litIS for fUlure fMelings were dis· 
cyn.d. 

Report on workthop on "The Use 01 

ComPUltrs in Educalion·' held in Iialy 
in July 1972, inlorn-el dilClWion on 
criteria fOl'" ,ulnOl" languages. 

P"'111 discussion on "Rulistic Uses of 
lhe Computer in 11'11 CI.ssroom," 
Chanll' 10 .,clmine commerciallv 
a'4U.bll materiels, such IS malh gBlT1E!$ 

and books. 

Survey of the major compuler-«!uca· 
lionll'Clivities 8 1 the Hall, including 
gemes, robOI, simulation" plotter 
SCOPl, and tone bOll. Followed by an 
open di,ucsslon. 

MWlv demonnrations, including COUI'$8S 

in math, logic, problem·solving, rtlading, 
calculus, end music theory (an orgen il 
connected to their PDP·W). 

Spe,kers eddreued 4 types of langueglS 
for u •• CAl ,uthOl" lanlJUBge1; LOGO, 
BASIC, PilOT , end AlGOl.lik. or 
as.mbly lenguagll. Discussion locused 
on compering and ContrBStlng thl dif· 
"renl types of ' ... gullQll from the vitw· 
point of u.rs IUch II progremmtrt, 
teachen, and Hudents. 

Hewlett·Pack.rd 
(Cupertino) 

UC Mid Center 
IStn Francisco) 

People', Computflf 
Company (Menlo 
Park) 

OYltrviewl of HP'I'ctlvilies were given by 
.teff members; demonstrations 01 the 
HP9SJO, the HP .uthor len1l'J89ll 10F , 
and I .... riely 01 courses. 

OYltrviews 01 the Centll"s CAl concems 
w .... followed by dlmonll,lIions of 
COU,.I duling with medical diagnosis, 
Ireining nur-elln dtcision n-eking 
principles, Itc. 

Plnicipanll had. chlflCl to 'lIplore lhe 
wriety 01 Qllmll,nd simul.tiOl\SI",ilabie 
to IhI public II. nominll 1&Ct. 
[Editorl No,.: And drink tlftr.nd rap 
with P«Jpl •• nd f/fIMrally millaround.} 

Future meetings are scheduled at the Education Research 
and Development Center at Stanford University and 
Xerox Research Center in Palo Alto. 

In general, the activities of the participants focus on pro­
viding campus or "store front" facilities at which people 
of all ages can interact with a computer. I n order to 
provide some details of the kinds of things the seminar 
participants are doing, we have attempted to sketch the 
work of six representative groups. 

D.Anu Coli ... lHAllDI Col.', CAI.ctivit;', in~1w n." 
from the An dtlP¥tm."t __ II., th, Wtf prOCfJJing ditliJion. 
Cur,..ntly four ,.IIt'1/NfWritlf' tfN'mfnf" linklld to till IMSSS 
PDP·fO.t Stlmforo UniVflNlty.,. bf/ing u#«} to rNch comput.r 
fXO{TlIfflming. A grant from till Northlf'n ClIlifornill Computer 
Network support, 1lI •• rch on progfllmmlng computfff gr.phicJ 
.nd thfl use of the PYLON IIIngUil!J'. By th •• nd of wmmtN'. 
1973. courses in desifll'l. 11ft .ppreci/ltion and.n h;ltory,.' 
WltIlM II pmgf1lm fnr f!#'".r.r;ng f"hrir:. diU;!!"', will b. 

abailablrl, 

Hewlltt-Peck.rd. HP dllign, .nd builds mini-computer syn,ms 
for educat ion. At present HP off." compute" with rlfne·shering 
BASIC for up to·32 tfjrminall. TheIS 'Ylt.ml offflr CA I programs 
for mathematiel drilllllld pr.t:tiCfl flS WIlli as curriCUlum d;stri. 
buted by Computfff Curriculum Corporation. HP huttlso imp!,· 
fTlfNIted th. !nltrut:tiomr! Dialogue F.cility, an intflractiVfl 
.uthoring Cllpabiliry •• nd hils formed a user group to .m:outage 
progfilm .Kchttl/fJlJl. 

Inst itut. for MIIthl.,..ticel Studies In the Soc_I Sciences. IMSSS 

hal devtlloPtKi CAl in,tructiOfl/ll ryltltml for tNching .lementary 
ttrithmetic. logic, comput", progr.mmfng. oroblem·lOlving, ,..MJing, 
fo,..ign /anglJltflfll (Rulti.n. German. Frllflch.nd BulgarianJ, ttM 
/8n~ anI for thfl deaf. There syn,ml Wltnl dfJligned to run 
on relfltYPflWrll.,.,· thfJy.nI prD1Jramm«J in SAIL. LISP. or.,· 
rembly cod. for. DEC PDP-tO. BIIlic CAl "'''arch ilafro 
CIIffifld out in d.'igfling dillogue·tutorililynem, for elementary 
mathematia; 1III.ly:rmg rh. IpIec:k Of English, Fnnch •• nd 
ChifIfJ. ch(/dnlfl: Iynthai:rmg speech:.nd antly:ring the COlt· 
efftlctill8f1fJu of CAl. 

uWr,nce HlIIi of Science. ThfI fN/OplfJ.t LafVrMCfI Hall t •• ch 
kit" to u.and progr.m compute" including. NoVil 800, 
HP2000B. HP3000,.nd. W.ng 3300. nmtton th •• machinel 
il filmed to groups such al the Langl.y Porrer In$!ilUle ruc 
MtldiClJI Qmt.r}.nd th. Go/d.n G.tfJ Monteuori Schoo! in 
San Fr.nciICO. There.,.. .1$0 opfJn hoUIII,.nd cI.IlfJS for 
young chikJ,..n on SeturdaYI. L.wrenCfl Hall has. IIIrge library 
of gamn. limul.tionl.nci geneflJl plHpo18 IangUagel written 
by end for thl. chl/d,..n ro u •. 

[Se. Page 3 of thi. illY. for Info on Comput .... nd lor 
Ti~ Tr ..... I ... s _ A Comput ... F. ir to b. htld 11 Ltwrlnal 

HlIlI. Septarnbet' 20 - 23, 1973.) 

Stllnford R_rch Institute. Till Educetion L.bo~tory.t 
SRI alrriel out.n im.m,lIy futKJed program In d'llflloping 
hlrc/w",.nd IOftw¥fI tlltt SUpfHXh ,. •• rch in tNching 
in the ,ff.ctiVfl dOmtlin, uperiffllJrlts in th. tfJsch/ng of 
Ibn~ct con~ts. the . n.,U,hment of • library of CAl 
meteri.", and the d.Vfllopment of method, for ftlf;/ucing 
C41 CIOnl. CurrlCIJIfI running on t.lflty/NfWrit.".1lI 
wrirr.n in PYLON or BASIC using t",min." from TymlhBre, 
Incorporated IHtd thfJ Law,..nCfl H.II of ScilnCfl. CRT displ.y 
programs, wrirr.n in Euc/id,.n SRI Algol-lilc. compiler, WflrtJ 
dnignld to f.cllft.tI d.llfliopment of inducriVfl rHsoning. 

Uni, ... lity of Clilifor"_ MediClI Cent .... Theltfff of thfJ 
oHiCB of fnfor""rron Sy.ttm, provid., consuh.tlon.nd 
IIIIIstllllCll to f.culty In th. schoofl of medkinfl, d.nrirtry, 
nvrsing .nd pharmacy. Using PILOT, which WII' d.Vflloped 
.t UC MMJIcaI C'nttr, COCIfW met.rltlll b.lng prapaflJd In 

Mntfl hiltory-tfklng. d.ci.ion-mefclng rn nursing. _ff· 
_I .. tion In pht,mecology,.nd psych_trlc cotlluh.tion 
training. Mort wort II doni with.n IBM 38)/50; .Kperi· 
ment,.,. N/ng conducted w(th e lHtllPOint 2200. 

SA I (Menlo Park! Mervin Minsky of IhI Artiflci.1 Intelllgmce 
Lab It MIT spok. on thl contributionl of 
Computllr Science concepti to theories of 

".nlng. 

Regional CAl seminar"l of the nature we have just des· 
a-ibed serve 85 an informative meeting 9round fOr 
educators and computer Scientists. The enthusiasm 
for the monthly seminars stems from the fruitful 
exchange of ideas among people interested in educa· 
tional uses of computers. We are interested in hearing 
from people who wish to start CAl seminan or who 
have already done so. 

1S., At .. people withlng 10 bIIlncluded on the m.illng lilt 
Ihould notlly Phylill Cole , J203, S...,ford Resurch Institute, 
Menlo Parte, CA. 94025. (415)326-6200 X3669 



Table 1: Professional Affiliations of Seminar Participants 

Pri ...... ComPln;'. 
BMaviordyM 
0111 Computer 
Computer Curriculum Corporltion 
Creari"" T8IIclring Cfmttlf 
DBrIlG.~1 

DlItilfI'IlItion 

Dea" HlIfi Auoclat" 
DYf11llx 
Hewlflrt~dc.rd, Cupen/ftO 
HoMywell 
fmefllcrKm Assoc.t" 
Tymdli"e, IncorpoflJted 
Westil?ghousll LNm/ng PrIlU 

XtlfOX ReuH"cIr Climer 
School Distriets ,nd School. 01h., t"'n CoII.,g. 1 ..... 1 

Gold." &ft. Mont,uorf School 
Palo Aha Unified School District. 
RII",,"J'Wood Uniflfld School Districr 
Kbodrow WiI.on HS, EDP RtnOUfCfJ Centflf' 

Pr;..,. .. or Nonprofit R_ch Institut .. 
Institut. for rlHt Study of HUf11lIn Knowledge 

ungley Pontlf 
Peoplfl's Computflf' Co~ny 
R.SOUfctl On. 
Samford Re.rch Inst/Wtll 

Uni_sities.nd CoIIllaIlS 
Cltli'omi. StlItll, H.YWllrd 
DeAnlll Colleg. 
Dlilbfo VlIlflly Colleg. 
Col. of Mlfin 
Pacific Union CollfIge 
SoftOf11lI St.te 
St.nford University 

Ch.mistry D'IJlIrtrTlfln, 
ComPut.tion Center 
Computer Science DIIPtlnmtlflt 
Eduar;on R&D ClInt,r 
Ed. Psych D,Ptlrtment 
IMSSS 

UnillWsity of OJlitornlil 
Berk.ley CS lind EE D.pt$. 
B.,hllly RiJdlation L.b 
Bttrkllley, Uni!lfl(siry Ext.nsion 
Institut. of HUf11lln L"",ing 
Uwrenc. HlIIf of $cienCtl 
Sen Fr.ncilOO Medice/ tAm., 
SInn CrUl 

Uni.,.,siry of Ahnitobll 
Unlwrsiry of rhll Pacific 
Unillfffsity of WlShington 

Topic Rank 1 Rank 2 Rank 3 Rank> 3 Total 
unspecified 

Author 
languages x," xx xxxx xxxxxxxx 17 

Biofeedback 
and CAl x x," xxxx 8 

CAl and affect xxxx xxxx x xxxx 13 

CAl & the 
handicapped x xxxx xxx x 9 

CAl systems 
design xx xxxxx xx xxx x 13 

Curriculum 
development xxxxxxxxxxxx x x xxxx xxxxx xxxx 27 

Learning 
styles xx xxx xx xxxxxxxxx ,. 
Marketing, 
costs, etc. x xxxx 5 

Modeling x ,"x x xxxxxxxxxx 15 

Natural 
languages xxxx xxx '" xxxxxxx ,. 
Peripherals x x xxxxxxxxx " 
Problem 
solving xx," xxxx xx xxxxxxxxxx 20 

Simulation '" xxxx xxx x xxxxxxxxxxx 21 

Teaching xxxxxxxxxxxxx xxxxx x xxxxxxxx 27 

Table 2: Summary of CAl IntereSt Survey Data·, August 1912 

·51 forms (10% of the August mailing list) were returned. 
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CAVES CAVES - CAVES CAVES - CAVES - CAVES - CAVES - CAVES _ 

Hi! 
My name is David Kaufman, 
and I wrote CAVESl last 
issue. >t> >t> 

d W~ C()m~}j. This time J'm back with two 
more programs I've written 
in the CAVES series . 

• Hope you like them! 

~\ T() T~~ !" 
(]~y~S ~I 

CAVES 

00 YOU VANT AN INTRODUCT ION (1 =YES .. 0=~JO)? 1 

THIS GAME IS JUST LIKE CAVESI .. 
EXCEPT YOU SET UP THE CAVES 

THEN.. YOU CAN EXPLORE THEM .. 
OR ASK A FRIEND TO FIND HIS ' .. 'AY OUT 

IDEA IS TO NAi<E A MAP 
AS YOU GO ALONG.. SO YOU CAN SEE 
\THAT YOUR CAVES LOOK LIKE 

..... -

t paeer and pencil 
and build a map of the 

AVES as you read. 

See if you can guess 
which cavern the oompute 
will put 'you in next. 

CAVERN HAS A NU!1BER OF TUl'JN=LS 
TO OTHER CAVERNS - 0 TUNNELS 
DEADEND CAVERN. OTHER',r I 52 .. 
P.AVE 1 .. 2 .. 3 .. 4 OR 5 TUNNELS 

you'r.e: HJ CAVEnN I 
110" )IANY TU~I~JELS15 
THr:" L\::,',O TO I 2 I 3 

YOU'RE IN CA'JEr.i4 I 2 ... 
11O~.t ~ANY TUrlNZLS?;! 
TH~Y LEAD TO '1 '8 

Yl)U'R':: IN CJ\Vf.R~1 , '1 -+ 
/fO'" MA:JY TUUm.':LS11 
TilEY L£AO TO I 9 

YOU' nE HI CAVEHN I 9 
t(W MMIY TumIELS?0 

YOU' n£ m Cfl.VF:RN 1 8 
HOY H(HlY TUNm:1.S72 
TII~Y L£I\O TO , Ie . " 
YOII'RE IN CAVERN' 10 
HO\' M,INY TUIJ~JELS10 

YOU'RE IN CAV~nN I II 
HO~' MfHlY TIJNtlELS?0 

YOU'RE IN 'CAVCJUJ I 

110\' H .. NY TUNNELS12 
TilEY LEAO TO I 12 • 13 

YOU' nf. IN CAVERN , 12 
liD''! ~;.')JY TUtmCt.S11 
TlI£Y LEAD TO 1 I (I 

YOU'Rf,. IN CI\VEntl 1 14 
He" Nl\llY T!JNIlELS10 

YOU'RE IN CAVERN I 13 
t()\1 MJ\NY TUNNELS12 

• 

THEY LEI\O TO 1 15 1 16 

YOU' fiE IN CAVERN I 15 
HOW MANY TUtWELS10 

j) 
• • • 5 , . 

Wily did tile tHolnm 

10 down to /12 fir,t 1 

For tile ,,,m, r,,"on 

it IOU to /I 7 before ,. 
Cavern/181 Wily 

did ,II, prolr,m 

elloou /18 n'1ft , 

Blick to tilt lu:ond 

lflvd. 

(f 

t 
t 
t 
t 
t 

Try it with CAVES31 

'!"CIU' PZ :;; C'=".':::?S 11 llio 
IiJ'J ~.A..'Il':" T:';::~IE!...S~" 

YOU'~:: r~1 CA"::~~: , 4 
H:l'" ~';"UY Tum;:;:'S?0 

YJU'?::: IN CA'~:i;1 , 5 
HOy MANY 1"':.::I:::'S?2 
:r£Y L:;AO TO '11 I 18 

'tOU' f!£ BJ CA"EP_\I I 17 
HJ~ :AANY Tl·~~~l.S~2 

TPXY LE~D TO , 19 , 2~ 

YOU'RE HI C,;·r:;.~~J ; 19 
HO'': fo'MIY TL';~N:::L.S10 .-

YOU'RE HI CA'.'::?'" I 20 
H:lY MAl'JY TU~J~':EL.S11 
TX£Y LEA~ TO , 21 

And 10 i, 1/ 21 / 

YOU'RE IN CAVE?'N 1 IS 
HOW MANY TUN1I:::LS?0 

YOU'RE IIJ CAVERN I 6 
NOH HANY Tu;mZLS? 0 

ItttIf..I0W doel tAfI program know tAe 

~ lit CIIVU IIrfl finisllfld 1 

THE CAV$S Anz CO~?LETE EXC~?T FOR ON~ SMALL THING -
THEY N£EO A ?'~OM THAT L:AOS T~ TP.E OUTSICE. 

1,MICH a00l1 ; !~ILL THAT OIlE 9£121 
~'HEN YOU'RE REAOY~ T':"PE .:toNY tJUMDER 
?. 

....GET A FRIEND TO TAKE OVER HERE_ 
YOU' RE: t~ CAVE?~I 1 
12 13 14 
UHi:RE NEXT? 

• 5 •• ARZ ~~RE YOU C~'" GO 

.... . .. AND THE REST IS LIKE CA Vli:Sl _ 

S3A V:> - S3A V:> - S3AV:> - SHA V:> - SHAY:> - SaAV:> - S3AV:> - S3AV:> - S3AV:> - S3AV:> - S3AV:> 



- CAVES - CAVES - CAVES _ CAVES - CAVES - CAVES - CAVES - CAVES - CAVES - CAVES - CAVES -

\-TELCO::c;, TO Tn::: CAVES 

INTRODUCTIQrJ (I=YES.I 0=NO)?1 

THIS CA:C IS Ll1C CA1JSSl AND CAVES2 EXC:C:PT VOU 
CAN SET UP THE CAUSS A~Y tiA'! YOU LIKE. DIFFE:qENT 
TUNNELS CAB LSAD TO THE SAME CAVERN .. OR YOUR CAVERNS 
CA.t..! FQ!1:i LOQ?S LIX2 Nl2 - 113 - 119 - 112 

=~CH CAV£RN HAS A NUMBER OF TUNNELS LEADING TO 
OTii£:1 CAVERNS - 0 TUNNELS MSANS A DEADEND CAVERN 
OT;;ERP I $E.. YOll CAN HAVE 1 .. 2 .. 3 .. -4 OR 5 TUNNELS 

"HEN YOl1'~E FINISHED .. ASK A FRIEND TO FIND HIS ~!.:tY OUT 

A GOOD IDEA IS TO ~lAY.E A riA? AS YOU GO ALONG .. 
SO YOU CAU SEE I,,'HAT YOUP. CAVES LDDX LIKE 

'VO',J' :i::: IrJ !,;l\VI,;:m , I 
ltJ~, HI\NY TlIimELS?3 
OIlE /\ TAl we: I 
12 
13 (f 

YOU'RE IN CAVERN' 3 
110"" MANY TUW1ELS?2 
ONE AT ATHIE: 
11 
?8 

LET'S GOI 

" ''DU'RI:: IN CAVERN' 7 
IIOY NANV TUNNELS? I 
(lN~ AT A T 1I1E I 

t YOU'RE IN CAvERN, 
, 2 , 3 , 4 ARE Io.'HEHE YOU CA:-J GO 

YOU 'RE IN CAIJE!ltJ , 2 
HOlI HA~JY TUNNELS12 
ONE AT A TnIE, 

15 
16 

YOU'RE IN CAVERN' 5 
1'10'" MANY TUNNEI.S12 
o.'I!E AT A T 1l1E I ,. 
," 
YOU'RE IN CAVERN' 9 
II)W MArJY TUNNELS70 

'iOU 'RE Itl CAVERN' IIJ 
HO~ MANY TUNNELS10 

'iOU'RE IN CAVERN ' 6 
KH' 11A~IY TI)NtIELS? 1 
ONE AT A THIEl 
111 

YOU'RE IN CAVERN' II ~ 
HOW MANY TUNNELS10 ~ 

t 
t 
t 

112 

YOU'F.E IN CAVERN' 12 
HOU 11AIlY TUlmELS? 1 
ONE AT A TIMEI 
12 

YOU'RE If! C/WCRN , 8 
110'1 MArlY TUNtlELS72 
ONE AT A THIEl 
112 
113 

YOU'RE IN CAVERN' 13 
HOW MANY TUNNELS70 

YOU'RE IN CAvERN' Q 
I~Y MANY TUNNELS? 1 
ONE AT A TIMEI ,. 

J) 
THE CA VES ARE COMPLETE EXCEPT FOR ONE SMALL THING­
THEY NEED A ROOM THAT LEADS TO THE OUTSIDE. 

WHICH ROOM If WILL THAT ONE BE?! 3 
WHEN YOU'RE READY, TYPE ANY NUMBER 

t 
t 

I'HERE NEXT?4. 

YOU ' RE IN CAvEr..N , 4 
'I , 8 ARE \/uERE YOU CAN GO 
\/HERE NEXT HI 

YOU ' RE IN CAvtRlJ , 8 
, 3 , 12 '13 ,,, ARE WHERE YOU CAN GO 
tJHERE NEXT? I 2 

you ' m: H1 CAVERN , 12 
, 7 I O! 'a ARE "HERE YOU CAN GO 
~IHEBE t~EXT12 

YOU' fiE W CnVERIl , 2 
'I , 5 , 6 , 12 ARE UU:;:RE YOU CAN GO 
t!}{ERE NEXT? 1 

t YOU'RE IN CA\'ERN , 
, 2 , 3 , 4. 
\!HERE NI::XT?3 

YOU'RE IN CAVE~N , 3 

ARE WHE~E YOU CAN GO 

'1 '7 '8 AilE UHI::!tE YOU CAU GO 
lIHEf>.E NEXT18 

tVOU'i'lE IN CAVERN' B 
, 3 , 12 '13 
\IH£R£ NEXT11 J 

, . ARE 1WERE YOU CAN GO 

III SUNLIGHT III 

111 fnESH AIR I II 

REPORTERS 
10 

--~--------------------. 
There will soon be a booklet available ... e:alled 
"USING CAVES 1,2 AND 3" with listings 

BETCHA Y A CAN'T SETUP A 
CA VE THAT LOOKS LIKE THIS 

of the three programs, plus saI!1Be games and 
ideas for working with the CAVES. Price $1.50 . 

A paper tape of each program is also available,in BASIC, 
guarranteed to run on any HP 2000 series machine. 
There are no string variables nor file statements, 
so with minor modifications, they should be un· 
derstood by any other machme that speaks BASIC. 
Price $3 per tape. 

Thanks for visiting THE CAVES ! 
I'll be back next issue with some more 
CAVES programs. 
I also hope to start talking about how 
the CAVES programs are put together. 
They're all built out of a common core 
or subroutines called TREE SUBROUTINES 
I'll be showing you how these work, and 
how you can design your own programs 
with them. 
See you next issue ! 

- SaAV:> - saAV:> - SaAV:> - SaAV:> - - SaAV:> - SiIAV:> - saAV:> - SiIAV:> -
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.................................................................................................................................................................................. 
LACE is a project of the University of Wisconsin - La Crosse Computer Center designed to bring computers to Wisconsin's college and 
secondary school classrooms. LACE stands for La Crosse Area Computers in Education, but geographically. the project now spans nearly a 
third of Wisconsin and reaches into Minnesota as well. 

14 

The project began in early 1970 when our computer center director, Jack Storlie, began to investigate the possibility of bringing computers 
into college and secondary school classrooms. Different techniques were examined, and it was decided that timeshared computing offered 
the greatest potential to these educational users. In late 1970 and early 1971, Jack Storlie and John Nierenganen began to promote such a 
system. Many area school administrators endorsed and supported the project. 

When the project began, the university was not using timesharing and only a handful of high schools in the state used or had access to such 
systems. One of the prime reasons for forming LACE was to offer such facilities to smaller schools and districts. Since then, both large 
and small schools and colleges have become involved with the project. Currently ten UW - La Crosse departments are using 12 terminals on 
campus and 14 off-campus institutions are participating. A staff of two programmers, two operators, a User Relations Coord ina tor , under 
the direction of John Nierengarten, Computer Center Coordinator of Academic Services support the project at present. Growth has been 
rapid and future expansion is planned. 

Philosophy 

The LACE project was begun by the UW - La Crosse Computer Cen­
ter to bring computing to the classroom. A basic belief is that the 
computer is an important part of modern society, and high school 
and college students should have some direct exposure 10 computers 
as a part of their education. Since they are likely to come into con­
tact with the compuler in many aspects of their daily lives, it is nec­
essary thai they become somewhat familiar with the nature and oper­
ation of these devices. As a result the major thrust of the program is 
to provide academic computing for students. 

Aside from the "familiarity" aspect, the computer is an extremely 
powerful tool, and its application can be seen in nearly every acaden-.. 
ic discipline. The LACE project encourages the use of the computer 
not only in mathematics and the physical sciences, but in all high 
school and college academic disciplines. 

LACE and its users have developed applications in biology, business, 
chemistry, mathematics, physics, agriculture, English, social studies, 
music, and other areas. While there are more applications in mathe­
matics and the sciences, many applications have been and are being 
developed in non-mathematical disciplines. The LACE staff devotes 
considerable time and effort to developing new applications in these 
non-mathematical areas. 

Hardware Systems and Communications Support 

The center acquired its first timeshared computer, a Hewlett-Packard 
HP 2000A, in December 1971 and official operation ofthe network 
began in January 1972. At that time there were ten remote termi­
na ls serving six UW - La Crosse campus departments and four area 
high schools. A year later, the HP 2000A was upgraded to a HP 
2000C, a machine with nearly double the capacity of the A model. 
After converting to a High Speed HP 2000C in August 1973, the sys­
tem became capable of serving terminals with speeds from ten to thir­
ty characters per second, in addition to having nearly ten million 
bytes of storage on line. Of the 32 ports available on the C model, 
28 are now in operation. 

LACE serves a very large area in which academic timesharing was not 
available previously. This contribution is unique. Many think that 
to have access to a timeshared machine, an acoustic coupler and tele­
phone dial service is always used. However, when many users are 
nearly 100 air miles away, as with LACE, long distance tolls cost a 
fortune and a suitable alternative to dail-up communication must be 
found. Most LACE subscribers use leased-line communications to the 
central site computer in La Crosse. In addition to keeping costs at a 
minimum, this method has the advantage of low noise and no dialing 

· • • • • 

· • · 

is required. Portability is sacrificed, but this can be compensated for 
by locating multiple telephone jacks in the school building. The stan­
dard terminal for most LACE users, the ASR-33 teletype, keeps the 
cost down. 

Some additional devices can be hooked up by arrangement with 
LACE's communications carrier, the Wisconsin Bell Telephone Com­
pany. Because La Crosse and much of the surrounding area is served 
by independent telephone companies, Wisconsin Bell has aided LACE 
immeasurably by serving as the "communication's coordinator" with 
these companies in addition to providing the necessary communica· 
tions. 

Applications 

LACE subscribers use the terminal for a wide variety of applications. 
A summary of these follows. 

Computer and Programming Instruction. This is LACE's largest ap­
plication area. Most LACE high schools teach one or more courses 
in computing or incorporate computing units in their malh curricu­
lum. The university's computer science department makes extensive 
use of LACE terminal facilities for course work, and the secondary 
education department provides nearly all of its graduates with some 
instruction on the computer. 

Teacher Computing Aids. Many teachers use systems programs to 
average grades and to do general calcu lations. Some experimentation 
is also being done with computerized record keeping. 

Enhancement of Instruction and General Problem Solving. Hand 
computation is frequently ''dog work" that prel1ents a student from 
seeing concepts. Ollce the student learns to do the necessary calcu­
lations, it is often best to free him of this burden. For example, the 
UW - La Crosse Chemistry Department has programmed the compu­
ter to do the laboratory calculations for some courses, freeing the 
students for additional experimental work. 

Another example is the UW - La Crosse Secondary Education De­
partment's extensive use of Flander's Interaction Analysis, a teacher 
evaluation technique that would be very difficult to do by hand. 

Simulation. With simulation, a teacher uses a role-playing "game" 
in which the students "simulate" some real life process. A labora­
tory experience can thus be created where none could otherwise ex­
ist. Computer simulations are available in business, social studies, bi­
ology, chemistry, physics and other areas. 



Because of the wide subject range of these tools and their use by a 
team of students, computer use is extended to many more students 
than could actuall y sit at the te rminal at one time. Since this medi­
um is an important one, LACE has made an extensive effort to make 
good simulations available to its users. All of the Huntington II pro­
grams are available on the systems as well as a large number from 
other sources. (Ed. For info on Huntington II see PCC Vol J No I .) 

Computer Assisted Instruction (CAl). Interest in CAl started when 
the p~oject began . Users have written many stand-a lone CA I pro­
grams in BASIC in such areas as gymnastics and tumbling, on-Hne 
statistical tests, e lementary mathematics, spelling, sentence stru cture 
and others. At present LACE is developing applications with Hew­
lett-Packard's st~ndard CA I packages. Work is being done with the 
Instructional Dialogue Facility and one user, the Onalaska School 
District, is making use of Mathematics Drill and Practice in an exper­

imental summer program. 

Administrative Uses. Although the terminal is not suitable for cer­
tain administrati ve uses, especially those involving large volumes of 
data, users can benefit fro":! a package of administrati ve programs 
that includes salary schedule simulation (costing) and enrollment 

pro jections. 

PARTICIPATION IN THE LACE PROJECT 

Preparatio n of Teachers and Staff 

University of Wisconsin· La Crosse, through the LACE project, pro­
vides a full program toward staff preparation. Workshops in the use 
of terminals, some at user schools, .are conducted to get schools 
started on the program. Frequently, schoo ls have one or more teach­
ers with a computer background who are able to provide the neces­
sary leadership for their school's program. These are usually ade­
quate to start the program, but to insu re its ulitmate success, more 
extensive training is needed. 

From LACE's beginning the university has supported the project 
with various course offerings. Most significant is ED 475/SEC ED 
675, "Computers in Education", a one-semester, three-credit course 
tha t can be taken for undergraduate or graduate credit. It has been 
offered on campus nearly every semester (at times accessible to 
teaChers) and wi ll soon be offered through extension. Prerequesites 
are minimal. It has been specifically designed for the LACE project 
and sim ilar programs and is intended to be not merely a computer 
programming course, but a comprehensive survey of the use of com­
puters in eduaction. It is strongly recommended that teachers from 
participat ing schoo ls take the course, for leadership is even more nec­
essary than technical knowledge. 

In addition, the UW- La Crosse Computer Science Department offers 
severa l courses. Most directly connected with t he project is Compu­
ter Science (CPTS) 124, "Conversational ~omputjng", which can be 
taken fo r t wo unde rgrad uate credi ts. In cooperat ion with t he Secon­

dary Education Deaprtment, Computer Science wi ll o ffer a graduate 
course in "Computer Assisted Instruction (CA l)" in wi nter semester 
1973-74. 

Continuing Support 

Once a school has jo ined the system, LACE cont inues its su pport by 
prov iding pamphlets and a sys tem newsletter, PUNC H LINE, whic h is 
now ci rcu lated na ti onally. Schools are also enti t led to be lo ng to the 
Hewlett-Packard Educa tional Users Group and can thus receive the 
user group newsletter plus va luable referen ce manuals. 

At the time a schoo l joins LACE, the school is asked to ident ify a co­
ordinator. He provides the necessary li aison between LACE and his 
school on a ll matters perta ining to in structi on. In addition , he pro­
vides some indispensable leadership in implementing the program. In 
most schoo ls he is assisted by a local implementat io n-eva luatio n com­
mittee in the early stages. 

LACE also o ffers new workshops o n the UW - La Crosse campus each 
semester, and will present in-service training at participating schoo ls 
whenever possible_ LACE users also host forums, o r informal users ' 
meetings , at which items of mutual interest are discussed. 

Communications are possible through the computer and subscribers 
make use of this to keep in touch and request available se rvi ces. The 
UW - La Crosse Computer Center maintains program libraries for the 
LACE computer and will perform certain utility tasks on request. 

15 Costs 

• 

Cost informati on follows. Two noteworthy items should al so be 
mentioned . First, a free three-month trial period is available for 
schoo ls considering part icipating in the program. Seco nd, since 
LACE is a service, costs incurred by public schools can be partia ll y 
reimbursed under the Wisconsin state aid program . 

A dedicated port provides the users with access to the machine 24 
ho urs a day, except fo r periods of system maintenance. With two­
port sharing or another sharing agreement the users invo lved share 
the resour ces of one dedica ted po rt . 

One-time connect charge o f one-hundred thirty-six dollars ($136) is 
charged to each new user to cover the cost of installing te rminals and 
telephone lines. This charge is not repeated unless there is a discon­
nect/re-connect. 
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ARTICLE 'JE ""ILL EXPLORE \lAYS 
VERY COMPACT ' .. rAYS INSIDE THE 
RUN THE FOLLOH!NG PROGRAN ON 

LET 
LET 

S=0 
M=0 

LET T=2tS 
LET U=T-l 

IN HHICH t'E CAN EXPRi:::SS 
CQI·lPUTER. BEFO:-lli READING 
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IF T=U THEN 90 
LET S=S+ 1 
LET M=U 
GOTO 30 
PRINT "THE LARGEST INTE.GER 

PRINT "WHICH IS n:o TO THE 
END 
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THE LARGEST INTJ:":GEH 
"'HICH IS TUO TO THE 

I CAN 
23 

STORE 15 8.38861E+~6 
IHNUS ONE. 

THIS TELLS 11HAT SIZE "aoxss" OUR BASIC SYSTEM USES FOil 
STORING NUMBERS. SVSny TIME 1,,1£ USE A VARIABLE 1012 ARE USING A 
BOX OF THIS SIZE NO MATTEP. HOIII LARGE A Nur1BSR t-TE ACTUALLY PUT 

1:·J THE HOX. ".tHEN HE USE AN ARRAY I,'~ HAVE A "HOLE BUNCH OF BOXES 
OF THIS SIZE. 11ANY TIMES ')E DO NOT "USC UP" ALL THE ROO!"! THAT IS 
.l\IJAILABLE IN THE BOX. ON A tlINI-COi>lPUTER .. \I!HERE SPACE 15 SCARCE .. 
liE CAN VER'f OFTEN TJSE THIS "EMPTY SPACS" EFFECTIVELY. IN THIS A~T­
ICLE HE ~.TlLL EXAt1IN::: TECHNIQUES FOR USING TH::: :::XTP.A SPACE IN THE 
VARIABLE "BOXES". 

SUPPOSE iJE HAD A LIST OF FOUR DIGITS: 0(1) .. 0(2) .. 0(3) .. 0(4) SUCH AS 
1 .. 9 .. 7 .. 3 • ONE HAY OF STORING THESE FOUP. DI G I TS '.fOIH .. !> 2"S TO 
KEEP THE!1 III FOUR SEPl\nAT~ 30XES .. Fa::' ::~'(\i"·jPLE IN At) ARRAY OF 
FOUR ELEHENTS. ANOTl"iE.!l MAY .. t:HICH ONLY USES ONE BOX .. IS TO 
THINH OF THS DIGITS .'\S FOntHNG A SINGLE: !'Jur13ER .. IN THIS CASE 
THE NUM.d1:::R '.TOULD BE 1973. THIS IS A U£l1Y USEFUL TECH~IQUE .. 
UHICH IS CALLED CONPACTIOi~ .. AND THE PROC2SS OF TAKING SEVERAL 
THINGS AND STUFFING THE11 INTO A SINGLE BOX IS CALLED PACKHJQ. 

LET'S TAKE A LOOK AT HO".' THE LIST 1 .. 9 .. 7 .. 3 IS PACKED INTO 1973 • 
FIRST OF ALL .. SINCE IoTE KNOT .. ' THAT THE NUMBERS IN THE LIST ARE 
DIGITS HE KNOU THAT THEY ARE AL"AYS LESS THAN 10. SINCE THIS 
IS TRUE WI::: KNOH THAT \IE CAN THINK OF THEM AS FORMING A NUMERAL 
HRITTEN IN BASE 10. THE?EFORE t-rE KNOW THAT UE CAN EXPRESS THE 
COMPACT NUMBER (N) US ING THE FOLLOPI~.lG EQUATION 

N=10t3*D(1)+10t2*DC2)+10t1*DC3)+10t0*O(4) 

IN FACT US DO NOT HAVE TO RESTRICT OURSELVES TO BASE 10. Ir .. 

FOR INSTANCE .. 
THINK OF THEM 

WE 
AS 

HAD T\o.IO 
FORr1ING 

1\oTO-DIGIT NL'MBERS 
A NUNE?.AL IN BASE 

N=l fi'0t l*DC 1 )+100t0*D(2) 

19 AND 
100 , 

73 ,,'E COULD 

c:( 

w 
:! 
o 
o 
W 
a:I 
o 
I-

~ 
J: 

~~ CAN ALSO HAVE MORE THAN FOUR DIGITS .. AS LONG AS THE RESULTING 
COMPACTED NUMBER DOES NOT EXCEED THE MAXIMUM VALUE PRINTED OUT 
BY THE PROGRAM GIVEN AT THE START OF THIS ARTICLE. 

SUPPOSE WE HAVE A SET OF NUMBERS HHICH ARE ALL LESS THAN SOME 
VALUE 1:3 .. AND lYE l,·IANT TO FIND THE MAXIMUM NUMBER K OF THESE 
VALUES THAT C~~ BE PACKED INTO A SINGLE VARIABLE. THIS IS 
FOUND BY SOLVING THE FOLLO~'ING EQUATION FOR K : 

StK <= 2tS 

'.1H:::?E S IS THE SECOND t1AGIC NUMBER PRINTED OUT BY THE ABOVE 
PROGRAM. THE FOLLot.J"lNG BASIC STATEMENT HILL PRINT OUT K : 

PRINT 10K = IO; INT(S*LOG(2)/LOG(B» 

ON OUR SYSTEM S=23. FOR THE EXAMPLE ABOVE 8=10 AND THE ABOVE 
STATEMENT PRINTS OUT K = 6.. SO WE KNOW THAT WE CAN STORE UP 
TO SIX VALUES LESS THAN 10 IN A SINGLE VARIABLE. GIVEN THE 
VALUES OF BAND K THE FOLLOWING SUBROUTINE HILL PACK THE 
VALUES STORED IN A LIST D INTO A SINGLE VARIABLE N : 

1000 REM *** PACKING ALGORITHM *** 
10121 LET N=0 
1020 FOR 1=1 TO K 
1030 LET N=N*B+D(I) 
1040 NEXT I 
1050 RETURN 

OF COURSE WE ALSO NEED A WAY TO UNPACX THE VALUES AND THE 
FOLLO~oflNG SU3ROUTINE WILL DO THE TRICK 

2000 REM *** UNPACKING ALGORITHM *** 
2010 LET T=N • 
2020 FOR 1=1 TO K ,. 
2030 LET U=Bt(K-I) "" ca 
2~4~ LET D(I)=INT(T/U) a 
2050 LET T=T-D(I)*U .-
2060 NEXT I ~ 2070 RETURN ~ 

iii 
~ 
la 
>-
'" ~ 
~ 
8 

~ 
~ 
g 
'" 5 
o 

~ 
~ 
!:! 

THIS TECHNIQUE IS ESPECIALLY VALUABLE IF THERE ARE LOTS OF SMALL 
NUMBERS USED AS DATA BY OUR PROGRAM. FOR EXAMPLE A MATRIX CONTAIN­
ING ONLY 0·5 AND I'S CAN BE REDUCED IN SIZE BY A FACTOR OF 23. 
PROVIDING WE ARE WILLING TO GO TO THE TROUBLE TO DO THE NECESSARY 
PACKING AND UNPACI<ING. IF WE HAVE LISTS THAT ARE LONGER THAN K 
SAY LENGTH L .. WE COMPUTE M=-INTC-L/K) AND STORE THEM IN A LIST 
OF PACKED NUMBERS N OF LENGTH M. TO STORE OR FETCH SOME ELEMENT 
J IN THAT LIST WE FIRST COMPUTE P=INT«J-l)/K)+1 AND 
Q=J-P*K+K+l • P IS THE ELEMENT OF N THAT THE VALUE IS PACKED 
INTO AND Q IS THE ELEMENT OF 0 THAT WILL CONTAIN THAT VALUE 
'~EN N(P) IS UNPACKED. IF WE WISHED TO ALTER ONE OF THE VALUES 
IN THE LIST THE PROCEDEURE WOULD BE : 1. FIND P AND Q ; 
2. UNPACK N(P) ; 3. SET D(Q) TO THE NEW VALUE; 4. PACK 0 
BACK INTO N(P). 

IT IS ALSO POSSIBLE TO PACK AND UNPACK VALUES WHICH ARE NOT ALL 
THE SA'1E SIZE (I.E. LESS THAN THE SAME B) AS LONG AS THE MAXIMUM 
VALUES FOR EACH ELEMENT ARE KNOWN.. BUT IT IS TOO COMPLICATED TO 
DESCRIBE HERE. AND I WILL LEAVE IT AS AN INTERESTING EXERCISE. 



Somebody told me about Alister Macintyre SO I wrote him d: asked 
him for information about science fiction games - well. now I'm 
overwhelmed with new information and it keeps coming. Looks like 
we wilJ have an Alister Macintyre page every issue for awhile. 

b.a. 

Thousands of humans from earth are exploring the Universe, devel­
oping the resources of distant solar systems, and resolving conflicts 
with alien beings. The space ships used to reach these far flung des­
tinations are Space Travel Games enjoyed all over our planet. These 
games present an opportunity to gain insights into gravity, momen­

tum, and mUltiple dimensions, but are played because they are so en­
joyable. Excluding Time Travel and Fantasy Games, which are equal­
ly popular, the three major categories of Science Fiction Games are: 
Tactical Space War Games which delve into the mechanics of maneu­
vering individual space ships in a simple conflict situation; Interstellar 
Diplomacy Games which are enjoyable due to the inter-action of 
many piayers rather than the details of space travel; and Campaign 
Strategy Games which encompass both extremes and involve the eco­
nomics of space. 

Most major game companies manufacture Science Fiction Games, 
which are available at many toy stores, for example: Countdown (E. 
S. Lowe Co.) Children race to build a space ship. Siluation-7 and 
Thunderbird (Parker Brothers) Family games. Ploy (3 M) Strategy 
game for 24 players. However, many such games are very abstract 
or depend upon luck, because comercial companies must appeal to 
the mass public to successfully market their games in most retail 
stores. Space travel enthusiasts, and Science Fiction fans seeking 
challenging games with some relevance to space travel as we know or 
predict it, should look to the specialized or amateur game companies 
for intellectual stimulation. 

Space ship pilots consult simple charts each game turn to see how 
much their ship directions are changed by gravity, causing an ellipti­
cal pattern after several moves, because each ship's momentum is al­
tered only by acceleration, deceleration, or collision. This occurs on 
the circular game board of Revoltl, (Imperial inventors is currently 
seeking a manufacturer for this game.) in which the moon is revolv­
ing about the earth wh.ich in turn is revolving about the sun. The 
rules cover meters, construction of space stations, and astroblemes. 
Revoltl is enjoyed at many game conventions in the Midwest. 

Raumkrieg is a popular little 3-D game for any number of players, 
featuring even more realistic rules for momentum and acceleration. 
Each player starts with one flagship, which can capture enemy ships, 
two battleauisers with unlimited range parallel to the coordinate ax­
es, and five scouts with very limited destructive ranges. The garne re­
quires an umpire and moves are usually made at one week intervals. 
Raumkrieg has been taken off the market, and will be replaced by a 
different tactical space game. For info, contact Flying Buffalo, Inc., 
P.O. Box 1467. Scottsdale Az 85252. 

Columbus Ohio garners have enjoyed a Star Trek game (Starship En­
terprise) using AMT models for many years but now Louis Zocehl 
(388 Montana. Victorville Ca 92392) has developed a Star Trek game 
that can also be enjoyed on your home black &. white TV set! Lou 
is selling his Alien Space Bailie Manual for only 54.00 which includes 
the complete rules, Star Trek ships, and information on some of his 
other games. Spartan International plans to sell the TV attachment 
within a year. Meanwhile the TV version may be played at many 
Spartan Game Conventions across the country. 

This game is far superior to the MIT Space War game on Computer 
video tube screens because in the computer game a blip leaving your 
screen at one side at a given velocity, immediately re-enters on the 
opposite side in a parallel direction at the identical speed. That is, 
the Computerized Space War game provides complete 3600 spheri­
cal vision or 100% intelligence of what is happening. Most space 
game enthusiasts desire secret manuevers, or consider it unrealistic, 
for a pilo[ to be able to read all his instruments simultaneously all 
the time. 

In Zocchi's TV game, you only see the portion of space directly 
ahead of you. Move your toggle switch and space swings in front, 
revealing new vistas. Proceed dead ahead and the 3-D images will dis­
appear off the edges of the screen while more become brighter in the 
distance. Squeeze the switch and a phasar beam goes straight to the 
center of your screen damaging any opponent's ship or space station 
you may have sighted on. 

Cold War 2007 requires 6 players and a judge, and also includes inter­
planetary espionage and planetary revolutions (revolts). Cold War 
2007 costs 54.00 from the American Designer's Association 17 Tur­
ner St Greene NY 13778. 

Lensman (55.00 from Spartan International) is a multi-player game 
of exploration, economics, warfare and diplomacy with varying com­
plexities for play-by-mail and face-ta-face so you may enjoy the sim­
pler versions while still learning the next level. 

Space Centurians (by Ivan Travnicek, rules serialized in the Spartan 
magazine) is for the dedicated space wargames addict, requiring 
hours of player effort per turn to keep track of his ship repairs, e~ 

nomics on planets he controls, and movement of dozens of different 
types of ships, bases, and weapon systems. 

In War of Empires, novice players join a team and work up to more 
prestigious positions on the basis of proven skills. The game requires 
a referee, who is usually the editor of a space game magazine. 

Another Tactical Science Fiction game is Hyperspace, in which play­
ers explore a four dimensional world, racing to discover more re­
sources than their opponent. Hyperspace costs 54.00 from Allan 
Colhamer 501 N Stone La Grange Park 1160585. (Mf. Calhamer is 
also the designer of Diplomacy, one of the most popular multi-play­
er wargames in existence.) 



I know 'of no Interstellar Diplomacy games in print at present of a 
quality oomparable with my other recommendations, although there 
is a thriving seoond hand market in the intellectual games hobby of 
such favorites as Galactic Diplomacy (Designed by Lenard Lakofica , 
president of the International Federation of Wargamers), Galaxy by 
Montgomery, and Cosmic Diplomacy by Trembly. Fortunately, hun­
dreds of game designers are constant ly producing new and interesting 
games which are quickly circulated to the members of the Space 
Game Societies of the major game clubs, and the subscribers of SF 
gamezines; but unfortunately specialized game companies usually 
print very limited volumes and most amateurs operate at a loss or 
break even (they are designing for fun). Thus there is a constant 
turn"ver of available Space War Games. To keep abreast of the ever­
changing hobby, I'd suggest membership in the game club of your 
choice, or a few random sample issues of representative game maga­
zines. 

The following are some of the most industrious centers of Science 
Fiction game activities in the U.S.A. today: 

Supernova Magazine, 423 North Main St., Bellevue Mi 49021 
(sample l5¢) 

Spartan International, Box 1017, Bellflower Ca 90607 
(e.g. Lensman games) 

Conflict Magazine, Box 19096, San Diego Ca 92119 
(Time travel games) 

_. -- *- * * * *. 
'" * :- Alister Macintyre )It 

'" 2729 Stratford A venue * 
w Cincinatti, Ohio 45220 *' 

'* '" * '" '.0< -Ar. '" * .. ~ 

------ --

Many enthusiasts prefer to design their own games. This is an enjoy­
ab le game in itself. If you need information on balancing playability, 
realism, and fun, I suggest an amateur game magazine or game design­
er's club such as: 

MO YES Magazine, 44 East 23rd Street, New York NY 10010 
(sample $2.00) 

Grundsteit Magazine - American Designer's Association (see 
Cold War game) 

Battlej1ag, 465 Woodland Hills, Philadelphia Ms 39350 
(I year, 12 issues, $8.00) 

Simulation Design Group PSC, Box 5387, Victorville Ca 92392 
(informal) 

Finally, if you have any difficulty finding opponents for Science Fic­
tion games in your oommunity, send a self-addressed stamped-enve­
lope and a dime to Operation Contact, for a list of opponents. Oper­
ation Contact is building an opponent's matching service by geo­
graphical region and game category, but cannot yet guarantee oppo­
nents, as there are Operation Contact Volunteers in only 20 U.S. 
states and one Canadian province. 

Operation Contact. 2729 Stratford Ave, Cincinatti Oh 45220 

END - - _ 

A.,.8,, __ 
r------~ ••.. ~G/~r~----------. 

If you like to play science fiction games on your computer, 
get STI'Rl from liP. Star 'lrek (STI'Rl) is available from 
the Hewlett Packard User's Library. Order from your local 
HP sales office, and ask for HP 362438, Option KOI (paper 
tape), price: $10.00. You will recejve the paper tape of 
STTRI and oomplete documentation including a sample 
RUN and listing of the program. Or.. . if you have mag 
tape capability. you can order the complete HP BASIC Con­
tributed Library (including STTR1) for $25.00. Order liP 
Part No. 02000-90029 fa the liP 2000c or 02000-90060 
for the liP 2oooCIF. 



llast Present & fl1Tl1RE 

HERE'S A RECAP OF ALL THE GAMES WE'VE PUBLISHED 
THIS PAST YEAR (AND SOME WE WILL PUBLISH SOON!). 

MOST ORIGINALLY APPEARED WITH A LISTING, so YOU 
COULD TYPE IT IN YOURSELF. 

FOR THE LONGER GAMES. YOU MIGHT PREFER TO BUY 
OUR PAPER TAPES. PRICE INCLUDES POSTAGE AND THE 
TAPE, READY TO BE FED TO YOUR OWN MACHINE! 

HURKLE MUGWUMP 
April '73 issue P...... ?'J 

• .. b ..... ... - .\ ...... '7'l ...... " • ..... p... . oJ ..... _ ..... Page 3 

"The HURKLE is a happy beast ... "" The MUGWUMP is a close 
and he lives on a I a-by-I a grid. Each relative of the HURKLE and 
time you guess his hiding place, you're also lives on a 1 a-by-I a grid. 
told which direction to go for your For each guess, you're told 
next guess (Northeast, Southwest, etc.) how far (but not what direc-

TAPE PRICE,2 /' tion) you are from his hiding 
place. TAPE PRICE,2 

SNAKK 

Future issue Page ??? 

The SNARK also lives on a 
IO·by·IO grid, and you hunt 

This ish 

TAXMAN ./ 

Pages 6-7 

STARS 
December '73 issue Page 3 

How close is your guess to the 
target? Well, the closer you are, 
the more stars ( ....... ) get 
printed until 
•••••••••••••••••••••• !! ! 

YOU GOT IT IN n GUESSES!!! 
TAPE PRICE'2 

NUMBER 
October '72 issue Page 8 

Guess which number (1-100) 
the computer picked. You're 
told if your guess is lower or 
higher than the target. 

VAPE PRICE'2 

LETTER 

TRAP October '72 issue Page II 
February '73 issue Page 8 ..... __ .. _ .. ~ .. ~" .... ,h;"h I .. tt .. r 

Each turn, you give two numbers ... ~~~~~~~el5::;~;~:·~~ .. s·:;~. 
You're told if the target is TRAPped domly chosen? For each guess 
between them. you're told if you were higher 

TAPE PRICE '2 or lower than the target. 
TAPE PRICE,2 

BEYOND BAGELS 

Future issue Page '!?? 

it by defining circles on the 
grid, and seeing if the SNARK 
is inside, outside, or on your 

FIND OUT YOURSELF!!! 

You try to guess a 3-digit number, 
and each of your guesses gets a score; 
I point for each correct digit, and 
another point if it's in the correct 
place. TAPE PRICE,2 

circle. TAPE PRICE,2 

CAVESI 
May '73 issue Page 5 

The computer creates a series 
of connected caverns and you 
try to find your way out into 
the sunlight. You can choose 
three levels of difficulty. 

TAPE PRICE ,. 

" 

TlI.PE PRICE '3 

BUlTON. Bt.JTfON, who's got the button? 
Future issue Page ??? 

Seven friends sit in a circle and one has the 
button. If you guess him/her, you win! Oth­
erwise, he/she may pass the button. 

TAPE PRICE '2 

CAVES2 
This ish Page 12 

SEE FOR YOURSELF! 

~ TAPE PRICE ,. 

REVERSE 

May '73 issue Page 4 

The lowest 9 digits are put in 
a scrambled list and you try to 
order them. Each move, you 
take the first n numbers in the 
list and REVERSE them! 

TAPE PRICE '2 

SUNSIGN " CAVES3 
This ish Page 13 

Future issue Page ??? 
<0' SPEEDY REEL 

WHAT'S YOUR NAME? 
WHAT'S YOUR SUNSIGN? 

Program then prints out a per· 
sonalized pattern for you. 

TAPE PRICE 13 

~ CHOMP 
February '73 issue Page 9 
Any # of players take turns eat· 
ing from a rectangular cookie 
until the last piece (the poisoned 
piece) is eaten. You choose the 
size of each bite. 

TAPE PRICE '3 

TURN TO PAGE 13 

TAPE PRICE ,. 

WUMPUS JI 
Future issues Page ?'!? 

The WUMPUS lives in a con­
nected set of caves. You hunt 
him with crooked arrows and 
watch out for bottomless pits 
and SUPERBATS! 

TAPE PRICE ,. 

MAKE CHECKS OR MONEY ORDERS TO U(JS' 
PEOPLE 'S COMPUTER COMPANY 

P.O. BOX 310 
MENLO PARK, CALIFORNIA 94025 

o ••• w\tL-..Ia.! 

, < ' 
~ ~oe 

Q-. • u~ • 
fh ~ 1:';::-.. ~ 

~l \. 
&<'.1:; ." .. "" ..c;:~, ri ". 1= ..... •• • ~ . .. ~ ., ~. Q~ 

;i. - • .< : . "" II: e . -::Jll:lf .. 1;:;0:;':;, o U 01_ .: 



• 

Information on Propane and Methane Energy 
prepared by Fred Moore 

Meth.ne Production Predicting Methane Production from Waste Chemical Composition: 

Predicting Methane Production from Waste Stabilization: 

One pound BOD .. or COO stabitized = 5.62 cubic lC()t CH~ (STP) 

A few problems with methane generation and use as a fuel: 

I. Obtaining and collecting sources of agricultural wastes in large volume (e.g., chicken manure). 
2. Mixing of slurry. controlling rate of input, and breaking-up scum formations. 
3. Heating and insulating digester to maintain chamber at 85 - 9S degrees F. 
4. Start-up wait of two months. However, the sludge from another digester will lessen the time. 
5. Collecting the bio-gas generated in a floating tank or other container. 

COMPLEX 
WASTE 

20 
% 

~-.5530 

Acid Formation 
6. Piping gas to burner or stove for cooking, heating water, etc. 
7. For use as a fuel in internal combustion engines: PROPIONIC 

151'. OTHER 

A. Because bio-gas is approx. 70% methane, removal of the carbon dioxide, hydrogen sulfide, 
and water vapor makes for more efficient engine operation. 
B. Methane has a low fuel value (960 BTU per cubic foot). Compared to gasoline or propane 
a greater volume of methane is needed for equivalent engine performance. For vehicles, such 
a large tank may not be practical. Compressing the gas will reduce the volume, however: 
C. Compression to liquify methane requires a 5000 psi compressor designed for Oammable 
gases, a fuel tank to withstand the high pressure, a pressure relief valve, and lock-off valve. 
D. A regulator, aircraft quality hoses, and a converter will be needed to make use of 
methane that is under high pressure. 

8. Removal of sludge from digester and use as fertilizer or in algae ponds. 
9. Safe engineering practices must be followed because as little as 12% methane in air is explosive. 

ACID 

13 
'I, 

INTERMEDIATES 

Methane Fermentation 

Pathway_ In methene fermentation 

------------------------------------------------------ ----------------------------------
Some information sources on methane gas production: 

Methll"" Digftttlf' for Fwl G.'lfId F.n.iliur 
Spring 1973 New.letter 3. 46 ~I .. $3. ' 
New Alchemy Inllilule -West 
15 West AM~mu, San" Barb.rl Ce.93101 
(includes imtruction.for making two modeh;) 

n.e NfIW Alchemy IMI.lu" • fast 
Box 432, Woods Hole. Mus. 02543 

John E. MVh,... Mallllies F.rm 
Paloua. W.shington 99161 
Uohn worked with Rem Bu. Singh 
at I dairy f¥ffi In Vermont, building 
• blo-glt demon.trlltion plenl 11 I 
OOIt of $600 e.eluding Ilbor. The 
tjIIIS is uad to hllli water.) 

Melh.ne III'nerllOr buill bV Us Auarbeeh 
.1 Oxford TrloCl Sludent Garden 
comer of W.lnut III1d Virglnl •• BerkeleV. Ca. 

Les will be teec:hlng. el." on building 
Ind operating. melhane dllll'uer 
durlnglhe F.n term 1973 
Anlioch CoileIII' WHI . 
149 9th Slreel, San Frenelseo, Ca. 

MIXING 

t C,,<+ CO. 
_-+--J 

RAW WASTE--~~~~~--~-EFFLUENT 

CONVENTIONAL PROCESS 

MIXING 

A.M. Bu ...... II.11 .1. A,..robic FermMretion. 
Illinois Sate WII'" Survey Bulletin 32 (1936) 

L Andel"lOn Energy Potenti.1 from Orpenic Wanes: 
A ret/lew of thl q .... ntltie'lfId SoUTO., Buntlll.l 01 MilWl 
Informetion Cireular 8549, U.S. Dept of Interior 

H.A. B .... ker Biologic.l FOT,.,..tion of M.man. 
Industrial l1"l(I EnginMring Chemistry 48 p 1438-1442 !1956) 

H.H. Hunt &. W.N. Clerke. Sr. o./gn alKl Optt("ltion of the 
Firrt Dlgater G.. TurlJi". in the USA. P .... nted.t the 
W.ter Pollution Control Feder.tion Meeting. N. Y _ Oct 12.1967 

IngerlOlI_R.nd Comprea«l ~tut"lll Gil 
Vehieullr Duel Filii SVnem. Ingerwll-R.nd Co. 1971 

G.H. NellOn, II '1., o.compa,ition end G .. Pc:odur::tif/n of 
CamIre"" Unci ... A"".robic ColKlition, at 28'"' to 3(f' C 
low. Stlte CoileIII' Journ.1 of Sc;ience 
J.n 1939 V 13, &. Dee 1939 V 14. 

,,3lXJ., M(lt~"" G., Plant $1. 
inelu~ Info dr_n from 

L. Auerbach. B. Olkowski. B. K.tz 
A Hom.it. Po_r Unit: Mttthene GMI'l7Itor 
1973.70 PBlI's •• bout $3. IYIlIeble from 

-_~.ft:~~~~M~I~X~E~D_t-~~1_~-RAW WASTE- -t LIQUOR - --- EFFLUENT 
C.N. Amerye Prepal7lrion of Fwl Ga, & Manllffl. 
Or. S.G. K.lbekar Ga, From Animel Dung 
Ordance F.ctori .. , Celeuttl, 

Bill Olkowsltl 
1307 Acton. B'rleelev. Ca. 94706 

An experiment.1 blo .... _ dlll'110r buill by 
St, ... Riclenoudnow lelk •• nd needs repaid. 
ConllCt: St .... K.fk •• Chadwick Farm M.nell'r 
PhvsiQlI Planning &. Construction. Carriage Ho .... 
U. C. S. C .• Slnta CI .... Ca. 95064 

Compon Science 

RETURN SLUDGE 

Rodele Press. Emmau •• PI. 1B049 ANAEROBIC CONTACT PROCESS 
Sept..Qct 1971 p 1B Biolog/QI TrNtmMtof Poultry Manurtt Red_Pollution 
.... n·Feb 1972 p 20 Tit. BIO-Ga. Pllnt: G_l7Iting Mtttha". from Orgllnic Wart ... 
Jan·Feb 1~72 p 6 AfllHrob/c Digll"tion of SoIKi Wanes 
March-Apr.1 1972 p 12 Building. Bio-G.. Plant 

Perrv L. Mc:CIrtV Thtt Biocheminry of M't~"" Fermefltation Uling C-14 TI7ICIIJ 
1966 Jaurn.1 Water Pall. Control Fed .• 37(21: 178-92 

Perry L. Mc:CI"V Anaerobic Wllte TrtNItment Fundaments" 
Public Works v 95 n 9. 10, 11,12. 
Sept 1964 P 107-112 
Oct 1964 P 123.126 
Novt964p91-94 
Oec 1964 p 95-99 
(mICl"obiology.nd chemislryl 

AIIm 81.1. Singh Bio-GM Plant 
1971. Gober GIS Aesearch 5111 ion 
Ajitmal, Et_en, Utter Pradelh, Indil 

Rem Bux Singh So",. EKperl",.n~ with Bio.Ga, 
1971. Gobar Ges A",erch SlIlion 
Ajilmel. Etawen, U.P. India 

Altemeti ... 1000rep of EnerSV 
Don Marier Routl1 80.36 B 
Minong. WilKOn.in 54859 
(bl-monthV newsletter. short .rtides. 
lOme on methlne II'n""llonl 

.J../ 

• 

rz 
l 

Harold B. Got_ 1956 Compalting 
Work! H"lth Drglnilllilon 
1211 Genew 27. Switzerl.nd 
(01.11 of print or not lYIileble In U.S . 
to Our knowledge) 

U. of s.w.g. G. • ., City Ga. 
Sew. Work. Jo~nel 
JulV 193Op424 U.ofSewageG. • .,CityG.. 
VB n 1.1936 p 57-62 Opttl7lrlofl of SICld~ Gil Engi"., 
V 18 n 1. 1946 p 17 Oignttlf G.. for Automobi/e$ 
V 20 n 5. 1948 Comrnerciel Uflliution of wa.te Dignter Gu 

.nd xera. copy of Bio-GM P~ntr 
Thair Installation. OpMlItion. Maintenance.IKI U .. 
by M.A. Idnanl !t C.N. Aehlry. 
Incliltl Coum:1I of AgriC\lhunt Aese .... m. New Delhi. 
obtainllbk from VITA. 1m:. 

3706 Rhode Isllnd A .... 
MI. Rainier. Marvllnd 20822 

,.;.~.) u.,~.,~ 
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co...c .............. 
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1.;';. 
....1 .... .... \ 



C.E. Keefer and H. Kret~ Oigestings-,pr Sludge"t its OptfmumpH "nd Temp. 
Engineering News-Record 102 p 103-105 (1929) 

E.P. Taiganides Al1IIerobic Oigll$tion of Poultry Menure 
1963 World's Poultry Sdence Journal 19(4) 

E.P. T,Iigenides, et al., AfIIIIIrObic OigMtion of Hog Wanll$ 
Journel Agriculture Engin. Research 8(4) 

G. Rosenberg Mlltha~ Production from Fllfm wanM /IS" Sourc. o( T",ctor FUtlI 
1952 J. Min. Agric. lengland) 58:487-94 

K. Imhoff &. C. Keefer Slud~ Ga,tJI Fwl 'or Motor VllhiclM 
1952 Wet. Sewage Wks. 99:284 

A.M. 80swell OptHlJtion o( AnHrobic FtNfTlfMration Plants 
Industrial and Engineering Chemistry, V 42 n 4 April 1950 

Mother Earth News 
P.O.BOK 38 
Medison. Ohio 44057 
ISSue 3 p 44 Now • •. EI~ricty from fTIIInure 9a1l8s 
issue 3 p 45-53 How to ganlll1lte powar 'rom garb. 
issua 8 p 9 Hllrold BBttl and hil marYfJlous chidctln-powernJ csr 
issue 10 p 14·19 The marvelous chicken powered motorcar 
iuue 12 p 28-31 Gober Gas 
iSlue 15 p 78 Jerry Freidberg on Harold Btlrtl 
issue 18 p 7 Thtl Plowboy intlJr~iew With Ram Bux Singh 
issue 20 p 48-49 Modest eXPlJriment in metharw ga' production 
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Propane 
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Sources of information on converting a motor vehicle to run on propane gas: 

R.W. McJones & R.I. Corbeil NatUfll/ GIIs Futtftld Vtlhichn 
Exhllun Emissions and O(MflItlo/IIJ1 Chllractlrisrics 
Society of Automotive Engi neers, Inc. 
Two PennlylYBni, Plu. New York, N.Y. 10001 

JERRY K IT --contains a conll8rtor, jet, hOsel, 
fittings and menuat. INo tank). Specify make, 
model, & horsePOWer of whicle and Mnd $70 
to Jerry Friedbe'1l, Arrakis Volkswagon, 

BOK531,PointAten8,C..95468 

blL ........... , 

(U~~:~::.}, -....... -. .. _. ~ ....... a" ......... ~_ 
003'" ".L .... ~..... ... 

LP equipment places: 

Proptne Equipment Co. 
rnail to: P .0.80K 236 

Shrewsbury, N.J. 07701 
I~bon: 11 Apple St. 
New Shrewsbury, N.J. 07724 
1B1.201-747-3795 

Sun Oil Co. 

National LP-Gils ASSOCiation 
79 Welt Monro. Street 
Chicsgo, Illinois 60603 

Teeco Productl 
1440 N. Burton Pl<lce 
Anah6im, Ca. 92803 

i\ee 

0 
'\ C:=J 

Jerry Friadberg Q)nlllln Your Car to PrOpiJfItf 
Moth ... Earth News issue 15 page 78-82. $1.:15 
tinnaltation instructions, co"s, tools, etc.! 

OK Division· LP Gas 
123Weu Emrna 
Springdale, Arkansat 
ttll.501·751-4771 

Propane Sales and Equipment Co. 
2691 Eau 11th AlI8nue 

Starllfl/J & Hllndling LiqufJ'iIId Ptlrro/IJum Ga$fls 
1969 NFPA no. 58 
Nltionel Fire Protection Associltion 
60 Batterymarch St., Boston, MII&5. 02110 

Cltrl Abell Bur.".-Prop.". PoWtN MllnlAl 
The Chilton Company , 
Dltt$lnur If< 56th Street, PhillOelphia, Pa. 
p 300 $5. 

earth Move 
P.O.Box 252 
Winchester. Mass. 01890 

The Information Network is in the process 
of pulling togt'thN a listing of information 
loarces on other aftemath'e energy devices. 
If you have built (or know someone who 
has built) a low-colt windpower or ,olor 
energy unit, pleaJe let us know. Thanks. 

Hialeah, Florida 33013 
tel. 305-836-3200 

&on Oil Co. 
e:.: Division - LP GIS 
517 South Wood 
We" Memphis, Arkan$8$ 
tal. 501-RE5-2313 

Pacific Gal Co. 
8451 Gerber Road 
Sacrumento, CIt. 95828 
tel. 916-882-2151 

In some areas, propane is not as available to new customers as to establiShed buyers. 
Check with your local propane dealer about this. Price of propane may be going up. 
Also only approved standard conversion on your vehicle will qualify you for the six 
cents per gallon tax rebate. For a list of over 8000 LP places, write: Woodlll Publishing Comptny 

600 Hyacinth 
Highland Plrk, IlIinoi. 



INCHWORM 
Hi, INCHWORM fan. You recall. of course. that INCHWORM's 
home is in square Al of an 8 by 8 universe. like this-

-rid ) 
fl~ z. 3 " 5 , 7 , 
8 

c 

V 

E 

F 

G 

If 

Our INCHWORM isn't just any old everyday run-of-the-mill 
inchworm. He is computerized! You can program him to move 
around the board under your control. 

Here are the things he can do. He can more - one square at a 
time - NORTH or FAST or SOUTH or WEST. 

To leM him to move OBe llluare NORTH, write N 
To tell him to move one equare EAST. write E 
To tell hi~lo move one equare SOUTH. write S 
To tell him to move one equare WEST. wrile W 

Well. since last time (Pee, May 73) INCHWORM has learned a new 
trick. 

He can paint an in the square he is in. 

To tell INCHWORM to paint an write X. 

OK, suppose inchwonn is at home in square AI. Here is a program 
to tell INCHWORM to "paint a box." 

PROGRAM: XEXEXEXSXSXSXWXWXWXNXNXN 

INCHWORM learned the program - then we told him to RUN it. 
He did and here is the result. 

IX 
B IX 
c X 
D Ix 

F 

G 

H 

Z. 3 

X IX IX 
X 
X 

Ix IX X 

And INCHWORM, after 
"drawing" the box. ended 
up at home in square At. 

YOUR TURN. Show the pattern painted by INCHWORM after 
he does the following program (as usual. he starts in AI). 

PROGRAM: XEXEXEXEXSWXSWXNWX 

2- ~ <f 5" ~ 7 f 

fl 

$ 

c 

D 

f 

f 

(; 

H 

One more. Write a program to teach INCHWORM how to draw 
the foDowing pattern. (He starts at At.) 

z. 4 S 6 7 

If 

x X 
c. X X 
D )( >< X X 

l}( X X X 
F X X 

:>< X 
H 

WeD, that's all for now. INCHWORM will be back next issue and 
maybe bring a friend (LADYBUG or CRICKET or ... ). 
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