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AMERICAN-MADE 7 x 50 BINOCULARS

Big savings! Brand new! Crystal-
clear viewing—7 power. Every-op-
tical element is coated. An excel-
lent night glass—the size recom-
mended for satellite . 3
Individual eye focus. Exit pupil
7 mm. Approx. fleld at 1,000 yds.
is 376 ft. Carrying Case included.
American 7 x 50’s normally cost
$274.50. Our war surplus price
saves you real money.

Stock No. 1544Q ____________ $74.80 Ppd. (tax included)

SCIENCE TREASURE CHESTS
For Boys—Girls—Adults!

Science Treasure Chest — Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, prism, diffraction grat-
ing and lots of other items for hundreds
of thrilling experiments, plus a Ten-Lens
Kit for making telescopes, microscopes,
ete. Full instructions included.

Stock No. 70,342Q $5.50 Ppd.
Science Treasure Chest Deluxe—
Stock No. 70,343Q $10.50 Ppd.

CRYSTAL-GROWING KIT
Do a crystallography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes the
book ‘‘Crystals and Crystal Grow-
ing’* and a generous supply of the
chemicals you need to grow large
display crystals of potassium alumi-
num sulfate (clear), potassium chromium sulfate (pur-
ple), potassium sodium tartrate (clear), nickel sulfate

hexahydrate (blue-green) or heptahydrate (green), po-
tassium ferricyanide (red), and copper acetate (blue-
green) .,

Stock No. 70,336Q $9.50 Ppd.

GIANT WEATHER BALLOONS

Create a neighborhood sensation.
Great backyard fun. Exciting
beach attraction. Blow up with
vacuum cleaner or auto air hose.
Sturdy enough for hard play; all
other uses. Filled with helium
(available locally) use balloons

counts, compares,
plastic parts easily assembled.
step-hy-step

high in the sky to attract crowds,
advertise store sales, announce
fair openings, etc. Amateur mete-
orologists use balloons to measure
cloud height, wind speed, temperature, pressure, humid-
ity at various heights. I’hgcographets can utilize for low-
ost aerial photos. Heavy duty neonrene.
gtitck No. lii(),S(i e 8 Diam._______ $2.00 Ppd.
Stock No. 60,632Q________ 16’ Diam..______. $7.00 Ppd.
WOODEN SOLID PUZZLES
12 Different puzzles that will » % 1
stimulate your ability to think < o ]
and reason. Here is a fasci- h
nating assortment of wood puz-
zles that will provide hours of Pl ; 3
pleasure. Twelve different puz- ey
zles, animals, and geometric
forms to take apart and reas- | 3 AL T i
semble, give a chance for all
the family, young and old, to test skill, patience and,
best of all, to stimulate ability to think and reasen.
Stock No. 70,205Q $3.50 Ppd.
NEW WORKING MODEL DIGITAL COMPUTER
Actual Miniature Version of
Giant Electronic Brains
Fascinating new see-through model
computer actually solves problems,
teaches computer fundamentals,
Adds, subtracts, multiplies, shifts,
complements, carries, memorizes,
sequences. Attractively colored rigid
12” x 3%"” x 43”. Incl.
) assembly diagrams, 382-page instruction
book covering operation, computer language (binary
svstem) programming, problems and 15 experiments.
Stock Neo. 70,683Q $5.98 Ppd.
Detailed Programming Booklet For Experiments
Stock No. 9080Q (50 Pages) $1.00 Ppd.
‘FISH’ WITH A WAR SURPLUS MAGNE
Go Treasure Hunting
on the Bottom

Great idea! Fascinating fun and sometimes
tremendously profitable! Tie a line to our
5-1b. Magnet—drop it overboard in bay, lake,
river or ocean. Troll it along the bottom—
your ‘‘treasure’’ haul can be outboard motors,
anchors, fishing tackle, all kinds of metal
valuables. 5-1b, Magnet is war surplus—Al-
nico V Type. Govt. cost $50. Lifts over 150 1bs. on
land—much greater weights under water.

Stock No. 70,571Q—5lb, Magnet ___________ $12.50 Ppd.
Stock No. 70,570Q—3"-1b. size ____________ $ 8.75 Ppd.

Order by Stock No.—Send Check or M.0. S
same day received—Satisfaction or money b“'l:.lnment

TEACHERS: Write for Educational Catalog Q-
Edmund Scientific Co., Barrington, N.J. a-2
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Barrington, New Jersey 08007 |
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SIMULATED VISION

In use, the experimental device translates images to sensations of the skin.

Electronic Eyes for the Blind

Television pictures, translated into taps on the
back, alert the sightless to moving objects.

by Jim Hazelwood

The tightly blindfolded man sat in
a battered old dentist’s chair and nodded
his head while a technician moved a
wooden ruler up and down in front of
a small TV camera.

“Up!” said the man. Then, “Down
.. .down ... down!”

“Good,” said Carter Collins, Ph.D.
“That’s a 100 percent score.”

This scene took place a few days ago
in a cluttered back room of the Institute
of Medical Sciences of the Presbyterian
Medical Center in San Francisco. If
' Dr. Collins seemed
elated, it was be-
cause he had just
proved that the un-
usual piece of equip-
ment strapped to the
dentist’s chair shows
promise as a device
which will enable
the blind to see
through the skin.

Dr. Carter Collins
not new, but this approach is. Back
in 1964, Russian scientists claimed they
had taught several persons “finger
sight,” said Dr. Richard P. Youtz, a
professor of psychology at Barnard
College, New York, investigated color-
sensitive fingers, but he emphasized that
this was not true vision.

Also, in 1966, an experimental read-
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The basic idea is

ing machine for the blind called a
Visotactor was reported to the Veterans
Administration in Washington.

A Recogniton Machine, a combina-
ton Visotactor, memory and magnetic
tape that will read letters out loud in
a technique called “spelled speech,”
is being developed in a five-year pro-
ject at Mauch Laboratories in Dayton,
Ohio, with the support of VA.

But PMC team believes that, with
their device, it may be possible for the
blind to discern persons and movement
in a room, easily avoid obstacles in
their path and even be able to read
ordinary letters printed in large type.

“It won’t be sight as we know it,”
said Dr. Paul Bach-y-Rita, the principle
investigator. “But is should be an
enormous improvement over anything
that has been available for the blind
to date.”

The device is fairly simple. The TV
camera, which would be miniaturized
and mounted on a blind person’s head,
scans the scene in front of him just
as though he were looking at it with
his own eyes.

The signals, light and shadow, are
sent to a specially designed com-
mutator. The commutator, in turn,
activates a matrix of little needles
which drum against the person’s back.
The sensitive skin of the back has a

]

v 9
Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to %2
Science News. MINORY

WWw.jstor.org




“picture” impressed on it similar to
the one seen by the camera.

The picture moves if the persons or
objects being scanned move, and the
person wearing the device can detect
specific shapes such as squares, tri-
angles or, it is hoped, a large printed
letter.

Drs. Bach-y-Rita and Collins con-
ceived the idea independently and
toyed with it for years before they
finally met and began comparing notes
at PMC three years ago.

They made three applications for
grants and were turned down each
time. “The idea just seemed too far out
to the people we approached,” said
Dr. Collins.

The two men begain working nights
and weekends. They scrounged an old
dentist’s chair, an old-fashioned TV
camera with electrostatic plates which
was better for their purposes than a
modern one and a fisheye camera
lens.

Then they enlisted the services of

\
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Sight through the skin of the back.

Aileen Morris, Ph.D., a psychophysi-
cist whose field is visual acuity. Dr.
Morris was needed to help work out the
problems of translating the signals re-
ceived by the skin into useful patterns.

There was still one major problem
to overcome. The wiring and electrical
work was tricky, and the trio lacked an
expert technician.

Since there was no money, they
persuaded the hospital to hire Gordon
Holmlund, ostensibly to work in an-
other part of the laboratory. Holm-
lund soon found himself working al-
most exclusively on the “seeing” de-
vice, a diversion which he has never
regretted.

The financial problems have been
alleviated. The team recently obtained
a $70,000 two-year grant from the
Vocational Rehabilitation Agency of
the Department of Health, Education
and Welfare. Dr. Bach-y-Rita said
this should be enough to produce a
good working model.

The business end of the device is the
matrix, or tactile array, as the re-

searchers call it, which vibrates against
a person’s back to reproduce in sensa-
tion on the skin the picture seen by
the TV camera. The prototype, which
was built mainly to see if the system
would work, contains only nine vibra-
tors.

|

Needle holder shaped to fit back.

Even with this small number, blind
persons tested were able to follow
movement and describe basic shapes
pinned on the wall. But the team
realizes that a much more sophisticated
matrix will be necessary before more
detailed pictures can be translated.
They have a 400-vibrator matrix in a
10-inch square on order. Eventually
the matrix may contain thousands of
vibrating needles.

The little needles, or plungers, are
metal, tipped with plastic to prevent
pain. Each is housed in a tiny solenoid
which vibrates it in tune with the TV
picture.

In the working model, the plungers
will be contained in a shirt-like device
which blind persons will wear next to
their skin.

The device in its present form is
far too bulky to be portable, but Dr.
Bach-y-Rita thinks he can trim it
down to a 30-pound package with the
present grant; future models should be
even lighter.

The team won’t know how success-
ful their equipment will be in providing
essential visual information to the
blind until they have the more elabo-
rate matrices. But judging by results
from the prototype, they are encour-
aged to think that at last they have
comes up with a device to replace, at
least partially, the lost eyes of the
blind.
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You Get Things Done Better And Faster

The BOARDMASTER saves time,
cuts costs and prevents errors. You
see what is happening. Shows facts
at eye level. For Production, Sched-
uling, Inventory, Sales, Traffic, Etc.

Simple to operate. Write on cards,
post on board. Fully flexible. Million
inuse. Price $49.50 with cards.

m 24 Page BOOKLET No.V-10
Mailed Without Obligation

GRAPHIC SYSTEMS, Box 398, Yanceyville, N.C. )
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Guaranteed
brand - new
Gov’t. surplus.
$ @EEMS Durable heavy-
duty Neoprene rubber.
Easily inflated with
vacuum cleaner, auto
air _hose or fill with
locally‘ available Helium. Fly adv. signs high in sky. Visible
for miles—terrific for ntlracting crowds to Sales, Fairs,
Roadside Stands, Sports, Gas Stations, etc. 2’ beach-ball
size, 5 for S1 — 4’ size, 2 for $1 — 10’ size, $2 — 16’ size,
$S -- 28 size, only $10, Sorry, no COD’s,

NOVEL PRODUCTS CORP. 3)Sceond Ave.. Dest. 216

Sare the THrllS
of Exploring §
Outer Space e

All DYNASCOPES, including this
superb RV-6, 6-inch available

on easy terms! z
Now it's easy to join the thousands of serious
amateurs who have discovered the excitement
of exploring our mysterious universe. Your en-
joyment begins right from the start, yet the
challenges and rewards go on for years! And
it's a hobby that can be shared at modest cost.

Choose from a Full Range Of
DYNASCOPES® 4” Starting at $49.95

Picking a telescope to fit your needs and your
pocketbook is simple when you select a
DYNASCOPE — the same instruments used by
more than 150 schools, colleges and observ-
atories. Prices begin as low as $49.95, and
your satisfaction is guaranteed by a full-
refund warranty.

FASCINATING GUIDE
YOURS FREE!
Read these valuable facts be-
fore buying any telescope. Mail
coupon or postcard for your
complimentary copy of this
helpful guide.

Criterion Manufacturing Co.
331 Church St., Hartford, Conn. 06101

® TM Registered U.S. Pat. Office

I_Cltl'l'EltION MANUFAC;JRING CO., Dept. NL-3 1
| 331 Church St., Hartford, Conn. 06101 i
| Please send your free Telescope Guide. |
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