








































technology. They point to the potential for 
political participation and organization 
through networks of computers connected by 
phone lines; the ability of individuals and 
small groups to gain access to and manipu­
late data, do typesetting, and per;r1rm other 
tasks which previously required large and 
costly machines; and, perhaps most important, 
the demystification of computers themselves. 
The positive features have become a reality 
for many academics, professionals, and their 
children. However, the benefits of PCs are 
heavily concentrated among the privileged, 
and progressive hackers seem sometimes to 
confuse their own advantage with social prog­
ress for the masses. 

Reinforcement of Inequalities 

Rather than serving as a leveling force, 
microcomputers seem likely to reinforce in­
equalities in our society. By 1985 only 7 

homes had computers, and fewer than 
half of these could communicate with other 
machines via phone lines. As phone rates 
skyrocket to pay for the replacement of voice 
service by the digital network needed for 
sophisticated computer uses, the share of 
households with telephones may fall precipi­
tously from the current 92 percent. Lifeline 
phone service may help the elderly poor stay 
in touch with their grandchildren, but it 
will not allow connect time to plug into Com­
puserve or MCI Mail. Poor and minority chil­
dren from homes and schools lacking computer 
resources (not just machines, but trained 
teachers and programs) will be ill prepared 
for the "silicon future." Similarly, while 
women clerical workers are perhaps the pre­
dominant (alienated) computer users, girls 
and women are conspicuously rare among the 
recreational and professional users whose 
lives are enriched by computers. As the af­
fluent begin to mail, bank, and use libraries 
"on line," traditional information services 
are likely to decline. The great mass of 
computer have-nots will be like the car-less 
urban poor who were trapped in decaying cit­
ies by the rise of the automobile and the 
abandonment of mass transit. 

A Future for Hackers 

But this portrait is perhaps too bleak. 
Microcomputers continue to pose new challen­
ges to the smooth functioning of capitalism. 
Proprietary computer programs and data, un­
like other commodities, can be easily copied 
and distributed. One need merely insert a 
floppy disk into a PC disk drive and instruct 
the machine to copy, a process which takes 
seconds and costs virtually nothing. Though 
illegal, copying is almost impossible 

to detect and has become socially acceptable. 
While some program vendors use complex codes 
to make copying difficult, such schemes are 
rapidly circumvented by the thousands of com­
puter hobbyists who consider each new copy­
protection code an entertaining puzzle to be 
solved. Many of these code-breaking programs 
are widely available, and vast numbers of 
hackers maintain the cooperative and outlaw 
spirit of microcomputing's early days, freely 
exchanging licit and illicit copies of pro­
grams, breaking into Pentagon and corporate 
computers, and generally raising electronic 
hell. 

Two decades ago campus radicals viewed 
computers as monsters: distant, impersonal, 
and threatening. They pleaded "I am a human 
being! Do not fold, spindle, or mutilate 
me!" The coming of the micro.was accompanied 
by the computopian vision of social relations 
as a mere reflection of technology. But in 
political terms computers are like many 
other tools. The ruling classes have always 
had more, larger, and more sophisticated 
printing presses and weapons, but books and 
bullets were also the media of Marx and Mao. 
Today, left-wing computer literati put out 
newsletters, generate mailing lists, target 
precincts, edit this issue of "Monthly Re­
view," and in other ways put microcomputers 
to progressive use. Others lend their skills 
to third world countries such as Nicaragua, 
which need data processing to strengthen 
their economies. And should the powers-that­
be ever assemble a "Big Brother" computer 
system, we can hope that there will be plen­
ty of hackers out there prepared to bring 
the system crashing down. 

References 

/1/ A "hacker" is an (often amateur) comput­
er enthusiast, with intimate nuts-and­
bol ts knowledge of the machinery and 
programming. 

/2/ A transistor, like a vacuum tube, switch­
es or amplifies an electronic signal. 
The term "semiconductor" originally 
referred to the materials (e.g., sili­
con) used to make transistors, diodes, 
and other miniature electronic compon­
ents. It has come to be used as a gen­
eric term for the components them­
selves. An integrated circuit (IC or 
chip) is a single piece of semiconduc­
tor material which includes more than 
one (as many as millions) of transis­
tors. res allow complex electronic 
circuits to be embedded in a single, 
small, reliable, and cheap piece of 
silicon. 
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Glass Annealing and Artificial Intelligence 

Cindy Griffin 
Texas Instruments Co. 
P. 0. Box 2909 
Austin, TX 78769 

'The unique feature of this expert system is that it is based entirely on heuristics, 

reflecting the real-world experience of the expert ... No theoretical equations 

in thermodynamics are used . . . " 

Glass Manufacturing 

A glass manufacturing company may produce 
a wide spectrum of things from glass: econom­
ical tumblers, glass crystal designed by mas­
ter artists, high tech glassware, fiberoptic 
cable, television picture tubes, and so on. 
Corning Glass Co. and Texas Instruments (TI) 
set up a joint development program to deter­
mine whether artificial intelligence (AI) 
has the potential to improve the kinds of 
manufacturing processes Corning uses, and 
also to help Corning managers in other parts 
of the company evaluate AI technologies for 
possible application. 

Corning Glass Co. and Texas Instruments 
established four factors to guide them in 
selecting the first test application of AI. 
These factors have become standard for choos­
ing demonstration and test subjects for arti­
ficial intelligence. The test application 
would: 

- be typical of Corning processes; 

- be relatively easy to implement; 

- offer measurable economic benefits; 

- capture the expertise of experts near 
retirement. 

They chose annealing -- specifically, the 
annealing of TV picture tubes at the Corning 
plant in State College, Pennsylvania. 

Annealing 

Virtually all glass objects must be an­
nealed after they have been formed. The ob­
ject of annealing is to relieve the stresses 
created when the molten glass is suddenly 
cooled by contact with the relatively cool 
mold. Without annealing, the glass m~y 

shatter any time it's bumped or heated or 
cooled. Even slight deviations from the 
ideal annealing times and temperatures can 
cause cracking. Often, such losses occur 
during the annealing run itself. 

Annealing is done in furnaces called 
"lehrs." To minimize handling and conserve 
fuel, all the products, while still warm 
from one forming operation, flow through an 
adjacent lehr. The glass objects ride 
through the lehr on a steel mesh belt, at a 
speed fast enough to match or exceed the pro­
duction capacity of the forming operation. 
The lehr for the TV funnel operation is 10' 
high and 180' long. Picture six boxcars 
connected end to end, and you'll have a 
rough idea of the size. Hot gas is generat­
ed just inside the input end of the lehr. 
It's guided down the length of the lehr 
through ducts below the conveyor. The tem­
perature of the inlet gas stream is easy e­
nough to control. What's tricky is to set 
about a dozen dampers, ports and louvers a­
long the length of the furnace, to establish 
the precise temperature profile required. 
Different profiles are required for differ­
ent masses, shapes and types of glass. 

Trial and Error 

In the past, trial-and-error methods were 
used. But a large lehr, because of the mass 
of fire brick that must be heated before tem­
peratures stabilize, typically requires 12 
hours before any change in a setting is re­
flected in the temperature profile. That 
meant 12 hours of lost production. And if 
the first trial was an error, another 12 
hours or more until they got it right. 

A few years ago, some Corning engineers 
had created a mathematical model of a lehr 
on a computer, based on thermodynamic prin-
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ciples. It worked well enough in theory, 
but it couldn't be translated into the ac­
tual settings of the dampers, ports and lou­
vers that the operator had to use. 

The team from Corning and TI decided that 
their first expert system would focus on 
diagnosing breakage problems that occurred 
at the lehr. In general, product defects 
caused by other processing steps manifest 
themselves when the glassware cools as it 
leaves the lehr. So diagnosing breakage 
would help isolate the upstream problem that 
required correction. In the course of work­
ing with the human expert on breakage diag­
nosis, however, it became clear to the team 
that the expert's special knowledge was how 
to adjust the lehr controls to perfect the 
temperature profile. The team completed the 
breakage diagnosis system, and then began to 
create a system that could be used for set­
ting up a lehr to achieve a desired tempera­
ture profile along its length. 

VAX computers were chosen for both the 
development and delivery systems because both 
Corning and TI had access to them. TI pro­
grammed the system in NIL Lisp, which was de­
veloped at MIT. For graphic output, Tektron­
ix terminals were used. 

Because process engineers were to be the 
end users, they were involved in reviewing 
the system from its early stages. "We al­
ways try to get end users deeply involved in 
creating the expert system," says Rick Herrod, 
Tl's manager of Industrial AI Applications. 
"After all, they're the experts in the prac­
ticalities of the operation. They make many 
valuable contributions, both during the sys­
tem's development, and in perfecting it once 
it's put to use on the shop floor." 

Computer Model 

The team first created a simulator, or 
computer model of the lehr. The simulator 
has provisions for varying the dozen control 
variables that produce the lehr's temperature 
profile. The computer program interrelates 
all the variables and displays the resulting 
temperature profile graph compared with the 
desired profile. The operator can change any 
of the control settings simply by placing the 
computer's cursor over that control on the 
display, and typing a different number for 
it. In the case of a damper control, for ex­
ample, typing the number "l" closes the dam­
per, typing "2," "3," or "4" indicates suc­
cessively larger openings, and typing "5" 
sets the damper at full open -- reproducing 
the actual settings of the real damper, which 
is set manually. 

The unique feature of this expert system 
is that it is based entirely on heuristics, 
reflecting the real-world experience of the 
expert, and his "rules of thumb." No theo­
retical equations in thermodynamics are used, 
"because furnaces don't read textbooks," as 
one practical wag put it. 

Testimony to the accuracy of this heuris­
tic approach was provided by sending a ther­
mocouple through the lehr to create a profile 
of actual temperatures. It proved that the 
simulator's results were within the repeat­
ability of the thermocouple's measurements. 

Simulator 

Because the simulator can react like the 
real furnace, only in seconds rather than in 
12 hours, it's providing a secondary benefit 
as a training tool. A process engineer can 
sit at the keyboard, change the variables, 
and study the resulting temperature profiles. 
Months of experience is thereby condensed in­
to a few hours. 

Planner 

The simulator, useful as it was, was only 
the first step. The second step was to cre­
ate a planner, a system which, given the de­
sired profile, varies the control settings 
according to rules laid down by the human ex­
pert to achieve the desired result. 

In production, the process engineer uses 
the planner first when he is given an order 
to prepare the furnace for a change in the 
type of parts being annealed. As the first 
step, the planner asks for the three most 
critical points on the desired temperature 
curve: Hold Time, the time the glass must 
remain softened by holding it above the an­
nealing temperature; Slow Cool Rate, the 
rate at which the glass is permitted to cool 
down to the temperature at which strains 
could begin to develop; and Exit Tempera­
ture, the temperature at which the glass can 
leave the lehr without danger of the sudden 
cooling causing stresses. 

Once it has received these three desired 
characteristics, the planner runs the simula­
tor until it displays the desired profile 
and all the furnace settings necessary to 
achieve it. After the system has determined 
the required settings, the operator can use 
the simulator to modify the temperature to 
meet other concerns. For example, if the 
peak temperature chosen might cause slumping 
of the softened glass in a particularly heavy 
part, the operator can use the simulator to 

(please turn to page 25) 
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Newsletter - Continued from page 3 

The most persuasive passages are to be 
found in the authors study of the long-term 
effects on health. 

Even the most basic of clearing-up opera­
tions -- finding and burying the dead -- as­
sumes terrifying proportions. A 10.35 mega­
ton attack on London would result in 5.8 mil­
lion deaths, over 90 per cent of the city's 
population. 

In decimated Hamburg in the 1940s govern­
ment authorities estimated that 10,000 bod­
ies remained unrecovered even two years af­
ter the Allied bombings. 

In the Philippines at the end of the Sec­
ond World War, massive trenches, created by 
bulldozers, were used to bury almost 40,000 
corpses. It took 80 men eight weeks to bury 
them. 

Any who did survive a 10.35-megaton at­
tack, even if they had stocked up with two 
weeks' food, could expect no prospect of fur­
thur supplies. Daily deliveries of perish­
ables in to the city would cease due to con­
tamination, transport difficulties and hu­
man reluctance. 

Non-perishable food such as dehydrated 
and canned food would already have been seiz­
ed and impounded by the armed authorities 
acting under martial law. 

In the worst scenario, the ambulance ser­
vice would be obliterated in the centre of 
the city or be too far dispersed to be able 
to return to the centre through the rubble. 
And rubble would be a major obstacle on its 
own ..... 

London's infrastructure, in a state of 
decay already, through neglect, would be fur­
ther dislocated in the event of even a minor 
attack. 

The 726,000 kilometres of water pipeline 
and 1280 kilometres of 19th-century sewer 
would become irreparable and a source of im­
mediate danger to survivors through the 
spread of infection. At the same time most 
of London would begin to flood ..... 

This report is specific, highly relevant 
and merciless. It is almost an Automobile 
Association handbook to London after an at­
tack. The question is whether this report, 
like the handbook, will be stashed away in 
a glove compartment until it is needed to 
find our way around afterwards. Or used to 
find our way out before, instead? 

ELECTRONIC COTTAGERS UNITE 

Based on a report in the "'Los Angeles Times" 
Los Angeles, CA 

August, 1986 

Topping the eight-item list of The Elec­
tronic Cottage Bill of Rights is the state­
ment: "Legislature shall make no laws prohi­
biting freedom of opportunity to work in 
one's home with a computing and/or robotic 
device when that work does not interfere with 
neighbors' enjoyment of their own homes and 
environment." 

Says item 7, "Electronic cottagers shall 
be fairly treated by employers in terms of 
pay, benefits and conditions of work." 

The Electronic Cottage Bill of Rights is 
the inspiration of Paul Edwards, who credits 
"generous help from our forefathers." Ed­
wards is co-founder of the Assn. of Electron­
ic Cottagers, an organization with 400 mem­
bers based in Sierra Madre. 

The 1~-year-old association serves the 
business needs of self-employed computer en­
trepreneurs and telecommuters who work at 
home on a salary. 

"One of the things we wanted to do was 
establish a professional image for the per­
son who works from home using a computer in 
their work or computer-based occupation or 
business," said Edwards, "so that they are 
on an equal footing to any other type of 
business for the purposes of insurance, loans, 
the ability to get Visa and MasterCard." A 
major goal of the organization is to promote 
the concept within the business community 
that the home is a respectable place in which 
to work, in which there are many benefits for 
everybody. 

A monthly newsletter published by AEC 
keeps members familiar with issues affecting 
their interests, and there is an on-line bul­
letin board, electronic conferences and pri­
vate databases available to members through 
CompuServe Information Service. 

One of the issues covered is the AFL/CIO's 
opposition to telecommuting. AFL/CIO has 
asked the U.S. Labor Department for a ruling 
against doing computer work at home. 

About 240,000 Americans are telecommuters, 
according to a recent survey conducted by 
Electronic Services Unlimited, a New York 
firm specializing in remote work, including 
telecommuting. The figure includes all peo-

(please turn to page 25) 
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Moiseyev - Continued from page 12 

and American scientists have pointed up the 
need for a fundamental review of the start­
ing principles of human relationships on the 
planet as well as of the ways and means of 
resolving conflict situations. 

The Extreme Urgency That Exists 

It is a matter of extreme urgency to unite 
the efforts of scientists conscious of the 
need to look for alternative ways of drawing 
up and carrying out a wide-ranging public­
education program. Success can occur only if 
the scientists of all nations join forces to 
prevent a nuclear and ecological disaster and 
if their research findings reach billions of 
people, that is, everyone whose future is at 
stake today. 

When I speak of pooling the efforts of 
scientists, I do not mean only the mathema­
ticians, geophysicists, biologists and natur­
al scientists. Our colleagues the humanists 
have a tremendous part to play. Natural sci­
entists are in a position to formulate those 
restrictions that nature is imposing on hu­
man activity, that is, to find the "danger 
line," to construct cooperative agreements 
in ecology, to identify the arms limitations 
needed, and so forth. 

Humanist Institutions of Concord 

Only by acting together can people enforce 
all these bans and restrictions. In this 
area humanists must take the initiative, ur­
ging that spontaneous resolutions of contra­
dictions give way to the quiet wisdom of the 
"institutions of concord" and explaining to 
people that the world is now entirely differ­
ent from the beginning or even the middle of 
this century. Humanity is on the threshold 
of a noosphere, an epoch that requires a new 
kind of morality and ethics. 

Newsletter - Continued from page 24 

ple who have a computer at home and work for 
a company, and includes those who may only 
work at home one day a week, and are at an 
office the other days. The number of tele­
commuters who work at home full-time is low­
er, about 10,000, Edwards said. 

The outlook for telecommuting is "that the 
growth will be gradual, but slow until there 
is something that will spur it on, such as 
encouragement from government, which is hap­
pening here in Southern California in the be­
ginning phases," said Edwards. 

(please turn to page 26) 

Nievergelt - Continued from page 17 

A "Do-It-Yourself" Medium 

We believe, however, that the computer­
driven screen has a much greater potential 
than merely that of an emerging mass medium. 
It is also a "do-it-yourself medium," to be 
used in place of a chalkboard, flip chart, 
or overhead projector by anybody willing to 
acquire some programming skill. We have 
often wheeled a microcomputer and _ projector 
into a classroom to demonstrate through gra­
phic animation some process that could not 
have been shown by any other means. For ex­
ample, uses of random numbers, traversals of 
data structures, and simulations of physical 
systems. The programs that generate these 
animations were only slightly more complex 
than standard textbook examples. With ex­
perience, a library of previously written 
dialog programs, and a good set of program­
ming tools, a teacher can produce demonstra­
tions as a side effect of class preparation. 

Much remains to be learned about our most 
recent educational medium, but we predict 
that in its mode of use it will be closer to 
the chalk than to the audiovisual materials 
which were the fad of the past decade. 
Teachers, students, and hobbyists will be 
the major producers, not companies or teams 
of professionals. And many of us will turn 
away from being mere spectators and find 
pride in creative tinkering. n 

Griffin - Continued from page 23 

lower the temperature to a point just above 
the annealing temperature. 

In Practical Use Now 

The planner and simulator are now at work 
on the shop floor at Corning. The project 
has demonstrated that it's possible to build 
an analytical model of a manufacturing pro­
cess based solely on the knowledge of an ex­
pert engineer. In this case, the model was 
based on the engineer's intuitive feelings 
for heat transfer rates and how the control 
variables interact in the annealing furnace 
itself. Thus, the system has captured some 
of the expertise of a valuable human expert 
who is nearing retirement age. 

At the same time, the lehr operators have 
been given a tool to help them change furnace 
controls for different products without crea­
ting process upsets that can eat into profits. 
And the process engineers, freed from fre­
quent calls to meet annealing crises, have 
more time to concentrate on making long-term 
improvements. 
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Please send me copies of Interactive Computer 
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by Jay Nievergelt et al., at $14.95 each. 

D Check enclosed-Addison-Wesley pays postage! 
(add your local sales tax) 
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Return to: Addison-Wesley Publishing Company 
Reading, MA 01867 
Attn: Denise Descoteaux 
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The Southern California Assn. of Govern­
ments calls for a 12% reduction in work­
related trips by the year 2000 as a means of 
lessening traffic congestion and air pollu­
tion. At least one-fifth of a projected 15 
million workers in Southern California could 
be telecommuters by the year 2000, according 
to Pat Mokhtarian, senior telecommuting plan­
ner for SCAG. 

The association, which represents six 
counties, currently employs 18 workers -- 15% 
of its staff -- as telecommuters under a new 
pilot program. The home-based employees, on 
the average, telecommute only one day a week 
in the program. Costs are minimized because 
computers and special hardware are not pur­
chased for employees. 

SCAG plans to establish pilot programs 
with companies in the area. "We're a long 
way from confirming our long-term goals, but 
we're taking steps toward getting there," 
said Mokhtarian. n 
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THE GRITTY INTERFACE 
-PORTION-

between the Real World and Information Systems 

Vol. 1, No. 2 

ANNOUNCEMENTS 
by Edmund C. Berkeley 

Issue No. 1, August 1986, was sent out to 
all subscribers of "Computers and People" in 
August. If you did not receive your copy, 
please write us and ask for it. 

Serial 2 

Here is a portion of Issue No. 2. If you 
would like more of Issue No. 2, please ask us. 
The first two issues of "The Gritty Interface" 
are free to subscribers of "Computers and 
People". The main articles in Issue No. 1 
are: 

- Computers, Math, and Elementary School, 
by John Saxon 

- Teacher's Comments by Computer, by 
Dale Koppel, et al. 

- The Ford Motor Co. and Old Joe, by 
Neil Macdonald 

We hope our subscribers to "Computers and 
People" will also subscribe to "The Gritty 
Interface." 

PROGRAM TRANSLATIONS BY DJINNI 
by Edmund C. Berkeley 

How do we (people in the computer field) 
overcome the exasuerating grit of (1) hav-
ing a good progra· , ,.._..,.,,_ 
age, and (2) tran 
another programmi 

Here is a very 
within the comput 

We would of cc 
by computer. Anc 

We (Berkeley J 

that we have don 
which we call th 
lieve we know ho 
nary computer pr 
programming lanf 

.s 

1ly 

Drt" 
I mean 2000 instruction .l.1.Jlv~ "'~ - - Y 
"ordinary" I mean a sequential program where 
each command or instruction changes a vari­
able (which we may call F of x) to the next 
value of F (which is F of x plus one), usu­
ally. But the next value of F may involve 
two values, one if a certain truth value T 
is 1 and another if the truth value T is 0. 
Etc. 

Now, obviously, a computer program some­
times has to behave like a simple idiot, as 
in checking an indicator or flag 2000 times 
(or thereabouts), as in loading a buffer to 
see when the buffer is completely loaded. 
But it is easy to put into the translating 
computer program (which we call DJINNI) a 
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subroutine for the elimination of excessive 
repetition. 

We worked much on the DJINNI concept from 
1971 to 1981, and invested more than $100,000. 
But we never were able to "take off" in the 
venture sense. So we have avoided at least 
200 headaches and heartaches. 

DJINNI stayed dormant from 1981 to 1986 
(I was sick with shingles, hepatitis, and 
other illnesses). 

Now we place DJINNI in the free public do­
main. For more information, please write us. 

FINDING STREETS AND HOUSE NUMBERS 
by Neil Macdonald 

I was driving in Brookline, MA, on a day 
in September, trying to find the local office 
of the Hoover Cleaner Co. of Ohio, at 448 
Harvard St. in Brookline. I was closer than 
a mile to it, and yet it required 3/4 of an 
hour of hunting and two consultations at two 
gas stations to find it. Here were the ob­
stacles: 

- There were not more than 3 house num­
bers in approximately 20 blocks, or some 
200 shops. 

- There were more than 1000 signs and 
messages on shop windows, all of them adver­
tising, not one of them telling the house 
number. 

- The regular stupid procedure in Massa­
chusetts is to put only one street sign at a 
crossing of two streets. The reasoning for 
that is just plain Yankee arrogance. 

It would be so simple for the aldermen in 
Brookline to enforce house numbers on every 
house, and two street signs at every inter­
section. 

FORBES MAGAZINE: REPRINTS 
by Edmund C Berkeley 

In September I walked into the offices of 
Forbes Magazine at 60 Fifth Ave., New York, 
and asked to see the list of reprints from 
Forbes magazine that Forbes had issued from 
1979 to 1986, to see if I wanted to buy or 
read any of them. Only guards with pistols 

(continued on page 2) 

For pages 2, 3, and 4 of this issue of 
"The Gritty Interface," see the complete 
issue, available from Berkeley Enterprises, 
Inc., 815 Washington St., Newtonville, MA 
02160. 
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Opportunities for 
Information Systems 

Instalment 6 

READING FOR FUN 

Edmund C. Berkeley, Editor 

One of the most desirable and even necessary abilities 
for every human being born and growing up to adult­
hood is the capacity to read and read easily and read 
for fun. He should read his own language and at least 
one other language that has international use. How can 
a parent know whether his or her kid is reading well? 

The teacher often says "Johnny is behind his grade 
level in reading but not much, and he and I are working 
on that problem." Who knows besides a teacher what 
grade level is? and whether the grade level has sunk and 
sunk over the last 30 years so far, that 20% of adults 
in this country cannot read a job application or a sign 
on the streets - although they have "graduated" from 
high school? 

The statement by the teacher cannot be understood 
by a parent because of the phrases "grade level" and 
"working on". It conceals bad work in terms of low re­
quirements and sirupy damping of protest. 

Now, suppose you find your kid sitting on the sofa 
after supper, reading for fun any good book like "Treas­
ure Island" or "The Arabian Nights Entertainment" or 
"The Water Babies" or "The Tale of Two Cities", and 
s/he is entranced and excited, and your kid is 8% years 
old. Then the world of books has become open to him/ 
her. If you want to verify, ask s/he to read a paragraph 
out loud (because you would like to k!'low what is so 
exciting). Then you confirm that the kid reads well and 
pronounces well, and so the goal of Johnny reading well 
has been attained. The "Pentagon" of remedial reading 
education with its doctors of education goes out of busi­
ness. 

Your own very simple information system of watching 
and noticing (at the right time, about age 8 and %) tells 
you that success has been attained. 

In the same way, the reciting of the alphabet A, B, C, 
D, E, F, G, H, at high speed, down to Y, Z shows ob­
jectively, clearly, observably, that the kid ha~ mastered a 
solid and real (not "teacher-says" style) achievement -
the knowledge of the alphabet. 

We are designing and working on machines for informa­
tion systems that produce these results: good reading; 
good knowledge. The market should be in the billions 
of dollars all over the world in 1700 languages for 5 
billion people. The machines will be cheap, cheap, cheap. 
For details, write to Berkeley Enterprises, Inc., R11. n, 

Games and Puzzles for 
Nimble Minds and Computers 

NUMBLE 

Neil Macdonald 
Assistant Editor 

A "numble" is an arithmetical problem in which: dig­
its have been replaced by capital letters; and there are 
two messages, one which can be read right away, and a 
second one in the digit cipher. The problem is to solve 
for the digits. Each capital letter in the arithmetical 
problem stands for just one digit 0 to 9. A digit may 
be represented by more than one letter. The second 
message, expressed in numerical digits, is to be trans­
lated using the same key, and possibly puns or other 
simple tricks. 

NUMBLE 8611 

T H E R E 

* AR E 

0 G E 00 G 

HAS TOO 

E c 0 D TA 

E T DD AR C G 

91182 18XY6 43035 

MAXIMDIDGE 

In this kind of puzzle, a maxim (common saying, prov­
erb, some good advice, etc.) using 14 or fewer different 
letters is enciphered (using a simple substitution cipher) 
into the 10 decimal digits or equivalent signs, plus a few 
more signs. The spaces between words are kept. Puns 
or other simple tricks (like KS for X) may be used. 

MAXIMDIDGE 8611 

CI. ¢-

~w o• · O 
0 r;; =f ~ ooo 

\l-'%:, \)'V0W 

SOLUTIONS 

MAXIMDIDGE 8609: What is not often seen is soon 
forgot. 

NUMBLE 8609: Habit has an iron shirt. 

Our thanks to the following person for sending us 
solutions: Leon Davidson, White Plains, NY - Maxim-
didge 8609. n 
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