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All of the arm motions a mechanical arm can perform.
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Rancho Los Amigos

A manipulator to be used in the NASA/ AEC humanoid.

Rancho Los Amigos

Created by man in his own likeness,
the humanoid sets the stage for the robot

by Edward Gross

Since 1923, when the Czech, Karel
Capek, introduced the word robot to
the world in his play “Rossum’s Uni-
versal Robots,” the idea has come to
represent the last stage in a mechanical
evolutionary process that started in the
industrial revolution and has reached
the point of automation. Created by
man in his own image, a perfect robot
would obey every command, auto-
matically relieving man of tasks menial
and burdens impossible.

But if automation is the latest step
and a thinking robot the ultimate
goal, a stage between the two is the
humanoid.

Human in form, these creatures,
even when completed, will not be ready
for true robothood in the fullest sense
of the word because man will still be at

their controls. But there will be an in-
termediary: a computer. That inter-
mediary makes the humanoid different
from the now-common remote manipu-
lator.

The first humanoid will be finished
in early 1969 in a joint project by the
Atomic Energy Commission and the
National Aeronautics and Space Ad-
ministration. This humanoid, a term ap-
plied by Edwin G. Johnsen, chief of
the equipment and facilities branch of
the space nuclear propulsion office of
the AEC and Nasa, is designed for work
in extreme or dangerous environments.
The humanoid, christened sam (Self-
propelled Anthropomorphic Manipula-
tor), is equipped with artificial arms,
TV camera and sound pickup and is in-
tended to retrieve highly radioactive

Stanford University
Magnified tactile device that fits on a human finger.

Homo mechanicus

materials and rescue people in a con-
taminated area. Mounted on a flat-bed
vehicle, it uses a teletype machine for
communication between man and its
computer and is steered and controlled
by microwave radio. Laser guidance,
which will transmit more information
in a tighter package, is contemplated
for later.

The Navy is also considering using
a humanoid to disarm explosives.
Among other applications are the test-
ing of rockets during operation and the
initial exploration of a planet. Case
Western Reserve University is trying
to work out techniques for these so-
called teleoperators to disassemble a
nuclear reactor core, which is made up
of thousands of individual fuel ele-
ments.

A humanoid’s justification is its abil-
ity to improve man’s senses, or add new
ones, and then do his bidding. Its hu-
man features allow the operator to
identify with it and thereby operate it
more easily. It can be built to see via
television, detect heat through thermal
sensors, feel shape with tactile devices
and transmit these sensations to the op-
erator. Humanoids exceed humans in
ultraviolet and infrared sensitivity and
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Tells How to

Make Money Writing

Short

Paragraphs

Chicago Man Reveals a
Short Cut to Authorship

Discloses little-known angle by which
beginners often get paid five to ten
times more per word than the rates
paid to famous authors. Now anyone
who can write a sentence in plain Eng-
lish can write for money without spend-
ing weary years ''learning to write."”’

R years and years a relatively
few people have had a “‘corner”’
on one of the most profitable au-
thors’ markets ever known. They’ve
been going quietly along selling
thousands and thousands of con-
tributions. None of them has had
tobe trained authors. None of them
has been ‘‘big name’” writers. Yet,
in hundreds of cases they have been
paid from five to ten times as much
per word as was earned by famous
authors.

The successful men and women in
this field had such a good thing
that they kept it pretty well to
themselves. Mr. Benson Barrett
was one of these people. For years
he enjoyed a steady income—made
enough money in spare time to
pay for a fine farm near Chicago.

Finally, Mr. Barrett decided to let
others in on his method. Since then
he has shown a number of other
men and women how to write for
money. He has not given them
lessons in writing. He has not put
them through a long course of
study or practice. In fact, most of
his protégés have started mailing
contributions to magazines within
two weeks after starting.

Mr. Barrett says that the only skill
required is that the beginner be
able to write a sentence in plain
English. Almost anyone with a
grade school education can write
well enough to follow Mr. Barrett’s
plan, because the contributions
you will send to magazines are
rarely longer than one paragraph.

\

Shut-ins, housewives, folks who
are retired on small incomes, even
employed men and women who
like to use idle hours in a construc-
tive way—all types are making
money on short paragraphs.

MTr. Barrett does not teach you to
write. He shows you what to write,
what form to put it in, and whom to
send it to. He shows you a simple
method for getting ideas by the
hundreds. He gives you a list of
more than 200 magazines whose
editors are looking for this kind of
material and who will buy from be-
ginners. In other words, he teaches
you a method, an angle, a plan
for starting to write for money
right away.

F you would like to see your

writing in print and get paid
for it—just send your name on a
postcard to Mr. Barrett. He will
send full information about his
plan of coaching by return mail—
postage prepaid. He makes no
charge for this information. And,
no salesman will call on you. You
decide, at home, whether you’d
like to try his plan. If the idea of
getting paid for writing short par-
agraphs appeals to you, write to
Mr. Barrett for this information.

No telling where it might lead.
Such a small start may even open
opportunities for real authorship.
And, since it can’t cost you any-
thing more than a postcard, you'll
certainly want to get all the facts.
Address postcard to Mr. Benson
Barrett, 6216 N. Clark Street,
Dept. 163-M, Chicago, Ill. 60626.
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Computer-controlled arm at work.

in magnifying images, areas where
people have been shortchanged. Thus
humanoids augment and extend man.
The speed and precision of their re-
sponses is also superior to man’s.

The major problem still to be over-
come in humanoid development is com-
munication: communication between
the operator and the computer and be-
tween the computer and the humanoid.
In each case—human, computer and
humanoid—a different language is
spoken (verbal, mathematical and elec-
trical), which requires translation.

At the University of Santa Clara, Dr.
Richard Dorf and his group are de-
vising a man-computer language to
avoid the lengthy teletype method sam
requires. They hope ultimately to re-
solve the communication problem to
the simple pushing of a button. This
group is also working on a way to pre-
dict where a humanoid teleoperator
will be if it maintains a course, and
get this information to the operator.

Man usually tells where and when.
while the computer handles the how.
Dr. Dorf is concerned with how much
of the where and when can be turned
over to the computer.

Dr. Dorf, however, feels that we’re
still a long way off from the robot
takeover envisioned by Capek in his
play. “Our work is still embryonic,” he
says. “Robots are not even rolling,
much less taking over.”

The reason for putting man in the
picture at all is that he is still better
than any machine in goal seeking, de-



cision making, pattern recognition and
adapting to new situations—another
way of saying that the creation of arti-
ficial intelligence is not advanced
enough to bring computers up to man’s
level.

Researchers at Stanford University
and the Massachusetts Institute of Tech-
nology, however, are working on this
problem too; they are looking beyond
humanoids to the robot. Both research
groups have a TV-arm apparatus ad-
vanced to where it can recognize three-
dimensional objects, some of them par-
tially obscured, and sort them out ac-
cording to size. Next to recognizing dif-
ferent objects, the most difficult prob-
lem is deciding on the order of doing
things, a crucial matter in assembly
work.

In their artificial intelligence re-
search, Dr. Charles Rosen’s group at
the Stanford Research Institute is deal-
ing with the added problem of mobility.
The researchers there are developing a
computer program to enable a wheeled
automaton to perceive the real world
and move about in it while planning
and executing tasks.

The development of future tele-
operators depends on major technical
advances. One such advance is the de-
velopment of digital computers with
large capacity disk-type memories en-
abling the teleoperator to use a number
of tools simultaneously. Theoretically,
20 humanoids could work out of one
computer, although in actuality the
number would be less. Add to this the
simultaneous use of tools, and a
tremendous increase in work efficiency
is possible.

Thus, because of the computer,
humanoids are a radical breakthrough
in machine operations. Because the
computer enables a man to control and
direct more than one teleoperator, he is
actually multiplying rather than merely
extending himself.

Another advance requiring further
development is in the area of sensor
devices that feed back information
about the weight, strength, appearance,
heat, size and texture of objects—an
area being developed for all kinds of
remote manipulating systems (SN:
3/9/68, p. 238). Still another area is
in advanced guidance and control sys-
tems to keep a teleoperator hovering
in a stationary position or guide it
around obstacles.

For a while to come, then, humanoids
will be the big thing in teleoperator
equipment because they are halfway be-
tween totally automated machines and
totally independent robots.

Ultimately, however, in the engi-
neers’ great scheme of mechanical
evolution, the humanoid will be phased
out for The Compleat Robot. <
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THE IMPORTANT DIFFERENCES
7 BETWEEN ORDINARY SPARK PLUGS

NOW! Run Your Car
Without Spark Plugs

a8

Your car's power comes from tiny
explosions of gasoline vapor and air
in your cylinders. The bigger the
explosions, the faster you go.

SPARK PLUGS
NARROW SPARK

CONVENTIONAL PLUGS explode this
mixture with a spark jumping acfoss
an air gap. The spark is just 35-
thousandths of an inch across — not
wide enough to explode all the fuel in
the cylinder. U gas P
through your exhaust. In time, the
electrodes become eroded and caked
with carbon. The gap widens, the
spark gets narrower, you lose more
power, waste more fuel...and finally
have to replace your plugs.

JET-FIRE FUEL IGNITER WIDE SWATH OF FLAME

r JET-FIRE FUEL IGNITERS use no
¥ sparks. Instead a fanning swath of
F \\bridge from one electrode to another,
\exploding far_more fuel, getting far

flame walks across a semi-conductor
more power. There is no gap that can
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Will deliver up to
30 more horsepower,

5 more miles per gallon
using only regular gas!
THEY NEVER WEAR OUT

YOU'LL NEVER CLEAN, ADJUST OR REPLACE PLUGS AGAIN!
® get up to 5 more miles per gallon of gas
® add up to 30 more horsepower to your engine

* save $100 each year for you, year afteryear  Pat No.  Imocove" reriaooncasPais stually
while you use the cheapest grades of gasoline! 2899585  have to be adjusted or replaced—ever!

SWITCH TO REGULAR
The next time your gas gauge gets near the
“Empty”” mark, tell the attendant to fill it up with
REGULAR! Chances are you’ll no longer need
premium which costs four to eight cents more
than regular gas.

And this second saving is only the beginning.
Jet-Fire Fuel Igniters provide easier cold-weather
starts . . . and that means less drain on your
battery, and no drain on your patience as you try
to get started.

NO REPLACING OR ADJUSTING EVER

The more you drive, the better your Fuel Igniters
perform. They don’t become eroded, wear out or
require adjusting. And carbon build-up—the nat-
ural enemy of old fashioned plugs—actually
makes fuel igniters perform better. Carbon be-
comes an additional carrier for the igniter’s big
jet flame.

So there you have a third saving. One set of
fuel igniters will last the life of your car!

Invented To Save Air Force Lives—
Now They Can Save You Money
Jet-Fire Fuel Igniters were first developed to save
airmen’s lives. During World War II, there were
times when more men were killed by spark plug
malfunction than by enemy action. A failure-
proof replacement was needed, and Fuel Igniters
did the job. Both the Navy and Air Force have
approved them for jet engine use.

Now at last they have been modified for auto-
mobile use. They won’t save your life, but they
can_save you big money—up to $100 a year with
ordinary driving.

Some day, all cars may come equipped with
Fuel Igniters like these. But why wait when you
can install a set yourself now. Just mail the
coupon with the make and model of your car,
and we’ll rush you a set with full instructions.
2ust d$12.80 per set of 8 ppd., $9.60 per set of

ppd.

Save $100 a Year With Jet-Fuel Igniters!

If you drive 15,000 miles, you can easily save:

® $50 by switching to regular gas.

® $40 on your better mileage.

® $10 by not replacing plugs.
= == SEND FOR A SET OF JET-FIRE FUEL IGNITERS TODAY!—SATISFACTION GUARANTEED , ma —
JAY NORRIS CORP. Dept. JB-2,31 Hanse Ave., Freeport,N.Y. 11520
Enclosed is []$9.60 for 6 igniters (ppd.) [] $12.80 for 8 igniters (ppd.)
Please send me a set of JET-FIRE Fuel Igniters.

Spark plugs are obsolete! Now there’s a far bet-
ter way to run your car.

With conventional spark plugs, only a fraction
of the fuel that enters your cylinders is turned
into power. The rest escapes through your tail-
pipe as unburned vapor. That is because their
spark' is so narrow—only 35-thousandths of an
inch wide—that it cannot possibly ignite all the
fuel mixture in the cylinder. As plugs get older,
their sparks get narrower and less efficient till
they have to be replaced.

New Jet-Fuel Igniters do a far better job of
turning gasoline into power. Instead of a narrow
spark, they send out a wide swath of flame that
“‘walks” across a semi-conductor tip, fanning out
in all directions and exploding far more fuel in
the cylinder.

Proot That You Get Up To 30 Horsepower More

Jet-Fire Fuel Igniters look like spark plugs mere-
ly because they have to be screwed into the spark
plug socket. But what they do is far different.
Here’s how to prove it:

1. Run your car till it’s fully warmed up.

2. Stop on a perfectly level stretch of road.

3. Put the car in Drive (1st gear with manual
transmission), and see how fast the car rolls
at idling speed.

4. Remove plugs and install Jet-Fuel Igniters (a
10-minute job).

5. Now see how fast your car rolls at idling speed.
You can expect it to go 4 TO 6 MILES PER
HOUR FASTER without touching the gas
pedal—dramatic proof that Jet-Fire Fuel
Igniters i ine RPMs by 100 to 150
with no increase in gas consumption. (At high
speeds, RPMs increase by 300 to 350.)

So, first thing, you can reduce the gas flow by

adjusting the idling screw, and start saving money

before you’ve even driven a mile!

(At the same time, you can make your air-to-
gas mixture leaner. Fuel Igniters require only a
15:1 ratio instead of the conventional 9:1. It’s
a simple adjustment that you or your mechanic
can make in one minute. It provides even greater
.economy.)

Start driving and youw’ll notice even more im-
provement—up to 30 more horsepower of ac-
celeration power, climbing power, and passing
power. All this while burning less gas!

You are protected by this

4-WAY GUARANTEE

1. GUARANTEED for the life of
your car (or 30,000 miles) with-
out cleaning, servicing or re-
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2. GUARANTEED to increase miles/ Year Make Model
per/galion of gas on regular gas! .

3. GUARANTEED to increase horse- Print Name.
power, increase engine RPMs!

4. GUARANTEED to impvo;/e 'oue Address
of starting and acceleration! City state Zip

AND JET-FIRE FUEL IGNITERS :
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