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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
in use. Price $49.50 with cards.

24 Page BOOKLET No.V-10
Mailed Without Obligation
GRAPHIC SYSTEMS, Box 398, Yanceyville, N.C. J

TIME ORGANIZER FOR BUSY PEOPLE—]

Use the Memogenda. A 96-page book with
flexible leatherette binding, providing num-
bered lines for items to be checked off as
completed . . . avoids forgotten dates . . . cap-
tures ideas . . . provides record of activities.
Price $30 a dozen F.O.B. factory, or send $3
for sample, postpaid. Refund if not delighted.

NORWOOD PRODUCTS CO.
1010 Thompson Lane, Nashville, Tenn. 37211

"NEW GIANT 148-Pg.
CATALOG FREE!

Completely new, 1968 edition.
items, categories, illustrations. easy-to.
read pages with nearly 4000 unusual bar-
gains. Enormous_selection of Astronomi-
cal Telescopes, Microscopes, Binoculars,
Mazmllors. Lenses, Prisms, parts. acces-.
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New

kits. exclun'v exclusives. Write for free

EDMUND SCIENTIFIC CO., 32%RiNGTON, NoJ. 08007

MR. WIZARD'S
EXPERIMENTS IN SCIENCE

400 SIMPLE HOME EXPERIMENTS AND SCIENCE PROJECTS

17 science bulletins: Static Electricity, Earth Satellites, Light

and Sight, Plants, Magnetism, Flying, Sound, Air Pressure, Heat,

Electric Current, Center of Gravity, Surface Tensnon Your

Senses, Water, Bicycles, Carbon Dioxide, Mirror:

All for only $3.00 postu:-d + Send check or money “order today
ept. SN-20, BOOK-LAB, INC.

1449—37th St., Brooklyn, N Y. 11218

W,.,’ 500,000 VOLTS
* ELECTRO-STATIC
GENERATOR

KIT

Easily assembled kit of parts for making a 36° high

500,000 volt electrostatic generator. All parts in-
cluded except wood base and motor. (Any % HP
motor will suffice.)

200,000 voLTS. Kit $26.50 postpaid Fully
assembled $39.50 postpald. 17* high. Diam.
Current 1.5 to 2.5 micreamps. 90% rel. humid-
ity range.

Experiments in Electrostatics—a book with
experiments you can do . . . send 50¢. Low
priced physics equipment for schools and
science projects. Free catalogs—send 15¢ for
postage.
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PSYCHOPHYSICS

Senses rechanneled

New sensory capabilities can be acquired

by Ann Ewing

See through your ears?

Hear through your eyes?

Both questions sound like a far-out
vision.

Yet research now underway indicates
man may have this potential. If achiev-
able, it would have obvious implications
for the blind and the deaf.

The glimmering dream of acquiring
new sensory capabilities is based on
laboratory experiments showing that
humans may learn new ways of finding
out about their environment. If the in-
formation can get past the sensory
transducer, such as eye’s retina or
the ear’s cochlea, the human brain can
process it.

The problem is that humans have
learned to process only certain kinds
of information through certain specific
channels—yvibrations in the sound range
through the ears, light waves through
the eyes, sensations through the finger-
tips or other skin nerve endings.

But experiments indicate that the
nerves carrying these messages to the
brain are not specific. With proper
training the nerves can be taught to
translate one kind of information into
another. One outstanding example of
acquiring new sensory capabilites is the
blind person who learns to read through
his fingertips by converting a certain
pattern of raised dots to letters and
words.

Anyone who thinks about the impli-
cations of this is likely to conclude that
there should be better, or faster, ways
to transmit this information to the
brain than raised dots, lipreading or
records.

Research by Dr. Wilson P. Tanner
Jr., director of the sensory intelligence
laboratory at the University of Michi-
gan, and others, may be laying the
foundation for a much more efficient
method, relying on the ability of the
ears to learn to see. The applications
will not come, however, until scientists
there and at other institutions around
the country have learned how and un-
der what conditions humans can be
taught new sensory capabilities through
experience.

Dr. Tanner, for instance, reasons
that when a baby learns new informa-
tion about his environment, such as
how to tell his mother from his father,
he makes not tens, but hundreds or even
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thousands of attempts before achieving
a positive identification at every try.
Dr. Tanner therefore believes that sci-
entists testing the ability of adult hu-
mans to learn new information through
their ears should run not just tens, but
hundreds and very likely thousands of
trials.

One example Dr. Tanner has used to
make his point is the hypothetical one
of a baby born with mixed-up nerves
—his optic nerve hooked up to the
cochlea and his acoustic nerve attached
to the retina. Such a child might hear
and see equally as well as one born
with nerves routed in the usual way.
As he grew day by day and month by
month, the baby would learn to hear
and see because he would have built up
by experience knowledge of the world
around him, as a normal child does.

In other words, information about
the environment would be transmitted
to the brain in a form, based on long
experience, that the cortex can handle.
The acoustic and optic nerves are not
tailor-made to particular tasks or able to
transmit only specific information. They
merely carry signals to the brain’s cor-
tex where the signals are interpreted
as light or sound.

Despite the seeming fact that vision
and hearing are limited to definite
ranges, humans actually have a much
broader potential for passing informa-
tion to the brain. They have untapped
sensory capabilities that can be trained,
but exactly how far such learning can
be pushed is not now known. The sub-
ject is being investigated at several lab-
oratories.

Basis of the investigation is the high-
ly mathematical theory of signal de-
tectability. Dr. Tanner and co-workers
at the University of Michigan’s elec-
tronic defense group participated in
some of the original work. They were
interested in building signal detection
devices such as radar and sonar. To do
this, it is necessary to have a theory on
which to base the measurements, ask
the appropriate questions and build the
appropriate equipment.

The result was a mathematical de-
scription of the ideal observer, based
on the assumption that it is possible
to build a machine that has the desired
ideal characteristics. This does not
mean a machine making no errors, but
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one that makes the best possible use
of available information.

The theory of signal detection proved
more than adequate for the engineers
who continued to build, test and im-
prove radar and other detection equip-
ment according to its specifications.
However, Dr. Tanner, who has a Ph.D.
in psychology, wondered if the same
mathematical theory could be used to
evaluate the reactions of a human ob-
server.

The concept of an ideal observer
provides an absolute standard of ref-
erence by which human performance
can be evaluated. The rub is that the
adjective “ideal” refers to the best pos-
sible performance in detecting signals
under specified conditions. The reason
scientists study ideal observers when
they are actually interested in real ob-
servers is to establish a standard of
comparison for human detection.

If a change in the stimulus, a sound
wave for instance, makes the signal
harder to detect for the ideal observer,
then the same change would be ex-
pected to make the signal harder to
detect for a human observer.

One result of applying detection theory
to humans is that it is possible to sep-
arate the detectability of the signal,
which is a sensory process, from the
decision criterion applied by the sub-
ject, which is a response or motivational
process.

Dr. Tanner, the person most respon-
sible for bringing signal detection theory
into psychophysics, believes that hu-
mans have a central coding process by
which information from the environ-
ment is transmitted to the brain. How
this information is coded is influenced
by a person’s experience.

At a recent National Academy of
Sciences meeting in Ann Arbor, Mich.,
Dr. Tanner reported his most recent
experiments showing that sensory capa-
bilities can be acquired through experi-
ence. His experiments involved
discriminating among sound signals con-
taining physical differences not encoun-
tered in everyday living.

In each of three experiments, the
subject chose from among four alterna-
tives. One experiment involved sound
signals differing only in the position in
time in which they were heard; the sec-
ond involved signals differing both in
time and frequency, and the third add-
ed a visual input randomly half the time
to the second experiment.

Chance behavior was recorded for
several thousand trials, in one case for
6,000. However, with added incentive
—money—for correct identification and
with knowledge of whether the previous
response to the signal was correct or
not, performance improved until there
was from 85 to 95 percent accuracy.

The experiments show that sensory

capabilities can be acquired, since the
subjects learned to discriminate not on
the basis of their previous knowledge
but on the basis of new information
learned through trial and error during
the many thousands of tests.

The implications are that, if a way
can be worked out to present as inputs
to the ear some version of signals that
would normally be seen by the eye, then
blind persons would be able, in effect,
to see through their ears. Conversely,
if some method of coding usually audi-
tory signals in the form of light could
be devised, then the deaf would be able
to hear through their eyes.

This is for the future, however. To-
day’s experiments are aimed only at
obtaining the basic information needed
before building one piece of equipment.

Preliminary studies are already un-
derway at some laboratories to deter-
mine other possible applications of sig-
nal detection theory. These include
animal psychophysics, physiology of
sensory reception, reaction time, vigi-
lance, attention, subliminal perception
and recognition memory.

Many of the resuits of these studies
have contradicted 100 years of physio-
logical testing in the field of human
hearing and, by implication, how hu-
mans react to their environment. They
had, and are still having, an impressive
impact on the scientific community,
despite the hard sledding encountered
when Dr. Tanner and such colleagues
as Dr. David M. Green of the Uni-
versity of California at San Diego, Dr.
Theodore G. Birdsall, also of the Uni-
versity of Michigan, and Dr. John A.
Swets, vice president of Bolt, Beranek
and Newman, Cambridge, Mass., re-
ported their early results.

Now there are converts just as en-
thusiastic as Dr. Tanner and his assis-
tant director, Dr. Dana Main. Among
these are Dr. William J. McGill of the
University of California at San Diego,
who is studying how hearing differs
when sound is heard with two ears and
only with one; Dr. Lloyd Jefiress,
who is building electrical analogues of
the auditory system; Dr. James P. Egan
of Indiana University; Dr. Charles Wat-
son of the Central Institute of the Deaf;
Dr. Frank Clarke of Stanford Research
Institute; Dr. J. C. R. Licklider of Mas-
sachusetts Institute of Technology and
IBM Corporation; Dr. C. D. Creelman
of the University of Toronto, and Dr.
Israel Goldiamond of the Institute for
Behavioral Research, to name a few.

Until 1954, there was only a hand-
ful of scientific reports dealing with the
general theory of signal detectability,
and very few even at the end of that
decade. Now there are some 300 papers
on the subject of signal detection in
psychology, plus uncounted others in
engineering and mathematics.
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Stethoscope

GOV'T. COST
$9.00

NOW
$295

Ever
try to
buy one
of these?
Hard to
find, and
usually ex-
pensive,
this brand
new sur-
plus U.S.
Medical
Corps steth-
oscopeisused
bydoctors,nurs-
es,students, is per-
fect forlearning rudiments
oftherespiratory system. Use
ittodetect motortroubleinyour
car, etc. The real thing, cheaper
than a toy. $2.95. (4 reg. price.)
MADISON HOUSE, Dept. sN1-20
488 Madison Avenue, New York 10022
Enclosed is check or m.o. for $
—Stethoscopes @ $2.95
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DAZZLING 25-MILE
NAVY PILOT LIGHT

Mercury power emergency light flashes color of
sunlight for 20 hours, about size of pack of
cigarettes, intense strobe light used to rescue
scores of downed pilots in Viet Nam. Extremely
rugged. $30 and worth it.

ORDER BY MAIL
MEREDITH SEPARATOR CO.
Dept. YSN
310 West 9th St.,, Kansas City, Mo., 64105

AUTHORS WANTED BY
NEW YORK PUBLISHER

Your book can be published, promoted, distrib-
uted by a reliable company on a subsidized
basis. Fiction, non-fiction, poetry, scholarly, sci-
entific and even controversial manuscripts wel-
comed. For Free Booklet write Vantage Press,
Dept. T8, 120 W. 31 St., New York 10001.

BOOK ORDER SERVICE

For the convenient purchase of any U.S. book
in print you may avail yourself of Science
News Book Order Service, 1719 N St.,, N.W,,
Washington, D. C. 20036. We pay postage. 25¢
handling charge if price is less than $2.00.
Regular retail prices on all books.
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