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Machine Thinks' for ltself

An automaton that is half-beast, half-machine is able
to ‘think’ for itself while surviving on electrical charges in
the hallways of a physics laboratory.

By ELIZABETH HALL

» A NEW MACHINE at the Johns Hop-
kins University Applied Physics Laboratory,
Laurel, Md., “thinks” for itself.

It “eats” when it gets hungry, “plays”
when it feels good, “sleeps” when it’s tired
and “panics” when it gets into trouble.

Scientifically it is described as a mobile
automaton, but its proud developers affec-
tionately call it the Beast. They built the
machine, believed to be the only one of its
kind in the world, to survive in a natural
environment without any human help. That
is exactly what it does.

It roams the halls of the laboratory and
wanders into offices, surprising secretaries
and engineers as it “knocks” on the door.
When the Beast is hungry, it seeks out elec-
trical wall outlets, plugs in and recharges
its 12 silver cadmium battery cells.

The machine, which looks like a king-
size hatbox, has a retractable giraffelike
head, which bangs against the wall in
search of outlets.

Beast Feeds Self

When its tiny sensors, which follow along
the wall’s surface, “feel” the outlet, the
machine’s head positions itself and two
prongs lock into the socket. The Beast thus
feeds until the batteries are fully recharged
and then wanders off in a playful mood,
until it is time for dinner once more.

Its developers believe this machine paves
the way for electronic devices that could
explore the ocean floor, caves and other
planets. The Beast has shown that machines
can be made to react in complex behavior
patterns to a varied environment. The sole
purpose of this machine is to survive, the
most fundamental desire of every living
thing.

In the Beast’s electronic logic elements
has been stored an ability to avoid obstacles,
such as a tangle of electrical cables, people
and stairways. When the Beast approaches
a stairway, it shudders and backs away.
This reaction comes from eight little white
“shoes” around its circumference. The shoes
indicate holes in the floor or a loss of
support.

As the machine nears the edge of a step,
one little shoe that normally rests on the
floor drops down, causing the brain to
react and the machine to draw back.

Should the machine get tangled up in
a railing with its head caught between two
poles, it wiggles its head back and forth
like a child’s hand caught in a fence railing.
Then it completely stops and goes into a
“panic” mode, before trying another maneu-
ver to get free. To an observer, the machine
looks completely human as it bangs along

its merry way, stopping to think or decide
on the next move.

The Beast is actually the second auto-
maton that was built. The first was a shy
little creature called Ferdinand that weighs
about 35 pounds. When the two are put
together, they look like a large collie and
a small cocker rolling down the halls, sniff-
ing at the walls for plugs and occasionally
banging together. The Beast can move in
high or low gear—a foot a second or three
inches a second—and can brake, back up
or coast.

The Beast has been in operation almost
a year and has over 400 hours of operating
time. More than three-fourths of the time
has been spent in feeding at the outlets.

Stores Commands in Memory

When it is time for the machine to go
to sleep, it receives a command via a tele-
metering-command system which it stores
in its memory. It will retain this command
for several hours before finally carrying it
out.

The telemetering system enables engi-
neers to follow its forward progress through
the halls and know what it is doing at every
step of the way.

In addition to the command-telemetering
system and its touch sensors, the Beast has
recently been equipped with two ears—a
sonic system that enables it to coast freely
down the center of the hall when it is in
a playful mood, avoiding people and other
obstacles by pulses bounced off the walls
and reflected back.

Hopkins engineers are also working on
an eyé for the beast—an optical scanning
system that would spot electrical sockets
at mealtime.

intelligence Similar to Ant's

“The Beast’s intelligence is similar to that
of an ant,” George Carlton, supervisor of
the Adaptive Machines Group which devel-
oped the automatons, told ScIENCE SERVICE.
“Ants get along very well, even if they're
not very bright, and they have a set pattern
of responses in a varied environment.”

A third automaton more closely resembles
the human nervous system in that it relies
on artificial neurons for sensing its sur-
roundings. The continuous sensors in this
machine result in smoother movements in-
stead of the jerky banging action of the
other two.

The first two machines are composed of
standard electronic equipment similar to the
logical basis of a computer. But unlike a
computer, these machines receive many
inputs or sensations all the time and must
sort through them and decide on a course
of action.

Johns Hopkins University Applied Physics Laboratory

COMMUNICATING WITH THE BEAST—Reading the Beast’'s mind while

it feeds at a wall socket are Leonard Scheer (left), of the Applied Physics

Laboratory’s adaptive machines group that developed the beast, and Edgar

Fischer of the Instrumentation development group that built the command.-
telemetering system shown at the right.
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How near it is to the wall, how smooth
is the surface on which it rides and the
approach of obsatcles are constant problems
that the machine must solve instantly, just
as humans do. Occasionally it gets mad and
its habitual wheezing noise sounds more
like a snarl as it “panics” and stalls while
deciding what to do next.

The device, which currently has a U.S.
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patent pending, is a group effort on the
part of Mr. Carlton, John Chubbuck, assist-
ant group supervisor, Leonard Scheer, James
Jacks, William Whitmore, Ronald McCon-
nell and Richard Bitner, all of the Applied
Physics Laboratory.
The research is supported by the U.S.
Navy Bureau of Weapons.
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Patents of the Week

A new projector system shows slides that have a sound
track around the outside of the slide; a rotating needle plays
the “record” while the slide is being shown.

» AMATEUR PHOTOGRAPHERS can
soon show home slides that “talk” with a
newly patented projector system.

The slides can be shown in any order
since the sound track is contained on the
slide itself. Each one resembles a square
phonograph record in which the slide re-
places the label and the hole in the middle.
In this projector, the needle instead of the
record goes round and round as the slide
is being shown.

The U.S. Patent Office issued patents
3,122,053 and 3,122,054 for this system,
intended either for use by amateur photog-
raphers or for industrial advertising pur-
poses.

Photographers buy the record discs along
with the film. After the slides are developed,
a person cuts his own narrative for each
slide with an inexpensive home recorder.
He then pops the slide into the middle of
the record.

The projector itself resembles conven-
tional projectors in size and appearance,
except for the record-playing needle.

Invented by Panayotis C. Dimitracopoulos
and Constantine D. Pezaris, both of Mont-
real, Canada, the projector and system have
been licensed for commercial production in
the U.S. and Canada. It is expected to cost
no more than conventional projectors.

Diaper Rinser

An invention that rinses and rids diapers
of waste matter before they are put in the
washing machine earned patent 3,122,011
for Walter L. Martin of Buena Park, Calif.
The apparatus, which can be installed by a
non-plumber, hooks up to the supply line
for the toilet’s water tank.

The diaper is suspended inside the device
from the lid and simultaneously sprayed
from both sides. The waste is drained
through a tube into the toilet bowl.

Honeybee Repellent

Two clear, colorless pungent acids have
been found to give honeybees “the vapors”
faster than smoke, Dry Ice or pine oil,
when it is time for the beekeeper to remove
honey from the hives.

A cloth saturated with a diluted solution
of either propionic acid or acetic acid was
found to clear a heavy colony of bees from
the hive within minutes. The non-toxic
vapors do not contaminate the honey, and

the beekeeper does not have to wear pro-
tective clothing,

Jonathan W. White Jr., Ambler, Pa.,
Alan W. Woodrow, Tucson, Ariz., and
Clayton L. Farrar and Floyd E. Moeller,
both of Madison, Wis., assigned rights to
patent 3,122,473 to the U.S. Department of
Agriculture, which has the right to issue
royalty-free sublicenses.

Collapsible Boat

A lightweight, collapsible boat capable
of supporting an outboard motor and tow-
ing water skiers earned patent 3,121,887 for
Patrick A. Baretta of Oklahoma City, Okla.
The boat folds up into a small package
that can be carried in a car, eliminating
the need for a trailer and an extra storage
garage.

The framework of the boat is covered
with a flexible, waterproof skin and pro-
vided with inflatable compartments that
keep the boat afloat if the skin is ruptured.
It is manufactured by Packageable Boat Co.,
also of Oklahoma City.

Cardiac Catheter System

Dr. William Parry Murphy Jr. of Miami,
received patent 3,122,136 for a mechanism
that simplifies the measurement of body
pressure while doctors study the inside of
a beating heart with a catheter. He assigned
rights to Cordis Corporation, also of Miami.
The air-driven mechanism replaces the
classical method of measuring with columns
of water.

Other Significant Patents

The same technique that enables boats
to lift their hulls up out of the water and
“fly” at high speeds on underwater “wings”
(hydrofoils) has been applied to water
skis by Joseph F. Rumsey Jr. of Oklahoma
City. He earned patent 3,121,890 for his
skis, which lessen the amount of water
drag and enable a skier to be lifted and
towed at relatively low speeds.

Short rotating reels mounted over the
edge of a poultry feeding or watering
trough that prevent chickens from roosting
on the edge won patent 3,122,131 for
Howard C. Warren of North Manchester,
Ind. Rights to the patent were assigned to
the Warner Brooder Corp., also of N. Man-
chester.
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UNITRON
ASTRONOMICAL TELESCOPES

OBSERY

FREE
50

PAGE
OBSERVER'S
GUIDE

With artificial satellites already launched and
space travel almost a reality, astronomy has
become today’s fastest growing hobby.
Exploring the skies with a telescope is a
relaxing diversion for father and son alike.
UNITRON’s handbook contains full-page
illustrated articles on astronomy, observing,
telescopes and accessories." It is of interest
to both beginners and advanced amateurs.

CONTENTS INCLUDE:

Observing the sun, moon, planets and wonders of the sky
Constellation map « Hints for observers » Glossary of telescope
terms « How to choose a telescope « Astrophotography
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INSTRUMENT COMPANY « TELESCOPE SALES DIV.
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS.
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TELLS HOW T0 SELL YOUR INVENTION

If you have an invention that you believe has merit,
write us at once for copy of copyrighted booklet “How
to Go About Selling Your Invention.”” We work with
manufacturers, and booklet reveals present markets,
qualities of a saleable invention, current royalty rates
being paid by manufacturers. Booklet is FREE, is
offered to encourage new ideas we might submit to
manufacturers.Just send name(no drawings please) to
Kessler Sales Corp., Dept. D-413, Fremont, Ohilo

PAPER FOLDING
MADE EASY!

Create scores of beautiful, unusual, amusing paper
objects—toys, decorations, ete., with cleavest in-
troduction to Japanese art of origami. ‘‘Paper
Folding for Beginners,’” Rigney. 95pp. $1.00 -
10¢ postage. Money-back guarantee. Dept. SNL,
Dover, 180 Varick St., N.Y. 14, N.Y.

Name

WRITE FOR MONEY!

Enrich your style through Herbert
Spencer’s and Edgar Allan Poe’s
classic principles that have influ-
The enced many of the world’s great
vmh;-;‘;g’,';-Y,(",L authors. Indispensable for writ-
CoMF ‘;ua,. P ers eager to get published! Send
oy £5% $1.00 to PAGEANT PRESS, 101
5th AVE., N. Y. 8, Dept. SN.

WHALE TEETH =

ESKIMO, GREENLANDIC, LAPP CRAFTS
® ARCTIC BOOKS ¢ SCRIMSHAW e SOAPSTONE
Sperm Whale Teeth: Sm. $2.50; Med. $3.95; Lg. $6.50;
Jumbo $8.95. Sealskin Kayak Model $39. Lapp Reindeer
Shinbone Knitting Needle Case (8”) $8.00. Lapp Gift
Spoon $9.50. FREE BROCHURE
PETER B. DIRLAM, IMPORTER

49 Lebanon Hill Southbridge, Mass.
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