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Lighting in Any Shape

Electroluminescence, a way to convert electricity di-
rectly into light, could illuminate our homes in the not-too-

distant future.

By STEPHEN BRONZ

WINDOWS, wallpaper, and draperies that
glow to light the home at night could be
standard equipment in the nottoo-distant
future. Electroluminescence, hailed as the
most important lighting discovery since Edi-
son’s incandescent lamp and the fluorescent
bulb, will be responsible.

The possible uses of electroluminescence
stretch the imagination. The lights need
not be in set shapes of bulbs or tubes.
Electroluminescence can provide area light-
ing, two-dimensional lighting that can come
in any shape. Thin layers, a few thous-
andths of an inch thick, of an electrolumi-
nescent source might be used to cover ceil-
ings and walls. Windows coated with the
material could transmit sunlight in the day
and light the room at night.

Direct Conversion

“Electroluminescence” is a way to con-
vert electricity directly into light. It can
be accomplished by exciting a thin film of
phosphors with an alternating current. The
phosphor film is sandwiched in between
two electrically conductive surfaces, at
least one of which is translucent. The
“bread” of the sandwich can be a mesh of
tin oxide, no thicker than the “meat.”

When the alternating current is sent
through the outer layers, an alternating
electric field is set up across the phosphors
in the middle. The electric field “excites”
or energizes the electrons in the phosphor
layer. Essentially, as the electrons “calm
down” they emit their excess energy in
the form of light.

This method is akin to the principle be-
hind fluorescent lamps and television sets.
In all three light is produced by exciting
a phosphor. In a fluorescent lamp, light
is produced by the action of ultraviolet rays.
Television sets show pictures because of a
beam of high-speed electrons. Electrolumi-
nescent sources glow because the phosphors
are excited by an electric current.

In one respect electroluminescence is dif-
ferent from previous forms of electric light-
ing. The electricity is converted directly
into light. There is no tungsten filament
to heat white-hot as in the ordinary incan-
descent light bulb. The electricity does
not have to be converted into ultraviolet
radiation to produce, in turn, fluorescent
lighting.

Versatile electroluminescence can change
colors as quickly and as easily as the in-
triguing chameleon. A turn of a knob
might change the color of the light from
blue to red or white.

Technically, the colors are varied by mix-
ing different phosphors or by changing the
frequency of the alternating current. As

the frequency changes, different colors in-
herent in the electroluminescent source are
emphasized.

Electroluminescence can also form an
image. A photoconductor, a material that
conducts electricity in proportion to the
amount of light falling upon it, is placed
in front of electroluminescent material.
When an image is focused on the photo-
conductor and when electricity is applied
to the two layers, the photoconductor will
translate the image into an invisible picture
of varying voltage.

The varying voltage, in turn, will be
translated into a picture by the phosphors
in the electroluminescent screen. The de-
vice can “see” things beyond the visible
spectrum. It could be used to give a
brighter X-ray picture than is now possible
with a fluoroscope.

If an electroluminescent screen can be
made to perform the function of a television
tube, as it may well be made to do, tele-
vision sets no thicker than a painting could
be hung on the wall. The bulky picture
tube would be eliminated because the elec-
troluminescent screen would translate the
electric impulses into a picture without the
intermediate step of bombardment by high-
speed electrons.

There is a considerable amount of elec-
troluminescent lighting in use today. Elec-
troluminescent panels are now used as
night plotting boards for the bridges of
ships, instrument dials, and night lights
for the homes. The 1960 Chrysler and
Imperial automobiles will have electrolumi-
nescent panels illuminating their dash-
boards.

Sandwich Structure

The panels, the most extensively used
form of electroluminescence at the present,
are made by coating a plate of glass with
an electrically conductive layer. On top
of this is placed the powdered phosphor
layer embedded in plastic film. To com-
plete the sandwich the inside surface of
a protective moisture barrier is coated with
a dielectric, or conductive layer, made per-
haps of aluminum.

When a wire connected to the dielectric
layer is plugged into an electric circuit, the
panel glows. Instead of a glass-based panel,
ceramic, plastic or nylon might be used.
With a nylon light source, soft draperies
could be plugged into the electric outlet
and made to glow.

Before our homes are lighted by glowing
ceilings, however, some major problems
must be ironed out in the laboratory.
Electroluminescence still is too costly to
compete with filament, fluorescent or mer-
cury lighting, except where only a dimly
glowing panel is needed, because the
sources have a low brightness and a low
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ELECTROLUMINESCENCE AT HOME — This prototype living room

built by Westinghouse bas a luminous ceiling, windows, mural and coffee

table. The windows transmit sunlight in the day and emit a soft glow
at night when plugged into a circuit.
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efficiency at regular levels of voltage and
frequency.

The brightness of the light can be in-
creased in two ways. The strength of the
current can be increased by raising the
voltage or by quickening the frequency
of the alternating field’s oscillations.

Both, however, have technical limits.
Too strong a current will destroy the in-
sulating properties of the phosphor film
and too rapid a frequency will not give
the electrons enough time to get “excited,”
to “calm down,” and to emit light.

Even disregarding technical limits, the
voltage and frequency of the electrical sys-
tem would have to be raised to make a
panel bright enough to light a room with
electroluminescence. Consequently, a lumi-
nous ceiling would cost an estimated
$12,000, ten times as much as a luminous
ceiling of fluorescent lamps behind dif-
fusing plastic.

Considerable progress has been made
since intensive research on electrolumi-
nescence began in 1950. America’s three
largest electric light manufacturers, General
Electric, Westinghouse and Sylvania, are
conducting extensive laboratory research
programs on electroluminescence.

Although low-cost electroluminescence is
not just around the corner, it could occur
within the next decade. Windows, wall-
paper and draperies may light the home.

A Soviet physicist, in 1923, made the first
known observation of electroluminescence.

At the city of Nizhni-Novgrod, Oleg
Vladimirovich Lossev discovered that a
crystal of silicon carbide properly oriented
between two direct current electrodes will
glow. Thirteen years later, a French sci-
entist, Georges Destriau, found that an al-
ternating current could excite sulfide phos-
phors to produce light.

However, as Prof. Destriau recently re-
called, his electroluminescent source was so
dim that “you had to turn out the lights
and adapt your eyes to the darkness before
you could glimpse its faint light.”

Indeed, these early efforts were consid-
ered mere laboratory curiosities. It was
not until 1950 that industry became in-
terested in electroluminescence.
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GEOPHYSICS
Radioactivity Found High
Off Antarctic Continent

THE AMOUNT of radioactivity in the
waters of the Pacific Antarctic is more than
twice as great as the natural amount.

Mr. B. A. Nelepo of Moscow State Uni-
versity told the International Oceanographic
Congress meeeting at the United Nations
headquarters in New York that this radio-
activity was uniformly distributed over
a vast area, indicating that the contamina-
tion was caused by the fallout of radioactive
products from the atmosphere.

The measurements on which he based his
results were taken last year in the south
Pacific adjacent to the Antarctic continent
east of the Balleny Islands.

The region of highest activity, he said,
was found to be the upper mixed layer of
ocean water, about 50 yards in depth.
Radioactivity decreased considerably with
depth in the layer between 50 and 150

yards.
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LOVINS MICRO-SLIDE FIELD FINDER

21 5“ Now avallable directly from
* the manufactarer . . .

LOVING MICROSUIOR
PIELO PINDER
No. 201080180

oL EauRLEY
nov.nv.v.l-h

Ask for Bull. LFF, W. & L. E. Gurley, Troy, N. Y.

YOUR HAIR Anp i1s cARE

By O. Levin, M.D., and H. Behrman, M.D.

Two medical specialists tell you what to do to save
and beautify your hair, stimulate healthier hair
growth, and deal with many problems, as
Dandruff —gray hair—thinning hair—care of the
scalp —baldness — abnormal types of halr — excessive
oiliness — brittle dryness— hair falling out — infection
~—parasites—halr hygiene, etc., etc.

“*A worthwhile book full of important information.’

—Ohlo State Medical Joumal.
Price $2 95, incl. postage. 5- D'\y\loney-Back Guarantee.
MERSON BOOKS, Inc., Dept. 785-L
251 W. 19th Street, New York 11

New “Mechanical Educator” to

IMPROVE MEMORY

Learn faster than ever w1th new device effective for
learning languages, speech, tables, facts, formulae, etc.

DORMIPHONE MEMORY 'I'RAINER

® Speeds up learning processes
® Aids concentration
* Provides entemllnmen' 4

The Memory Trainer
records, instantly
plays back, and
when clock is set,

peats speech, music,

any lmatgr;al st ?"'
regular intervals ontain
through a  built-in ed
speaker. No reels of

tape to snarl or re-
wind. Portable.
Ideal aid for work,

Recording Cartridges
from 30 seconds
to 55 minutes

Easily removed. Can be stored

school, child _train- or ‘‘erased’” mstant]y and re-
ing, entertainment used repea
—Used by uca- Write TODAV for FREE

tors,  psychologists, folder with complete infor-
people of all ages. mation.

Modernophone, Inc., 125-099 Radio City,N.Y.,20,N.Y.

TWO NEW

RIDER BOOKS

DEDICATED TO THE

Space Age

Basics of Missile Guidance and Space Techniques
by Marvin Hobbs

Electronics is playing a vital role in the race to
achieve mastery of outer space and send manned
missiles rocketing to the moon and beyond. You
can learn and easily understand the fundamen-
tals of the important electronic areas that will
contribute to the conquest of space with this two
volume “picture-book’” course. #229, 2 vols.,
soft covers, $7.80 per set; #229-H, 2 vols. in sin-
gle cloth binding, $9.00.

Fundamentals of Radio Telemetry by Marvin Tepper
Telemetry makes possible the collection of data
on which the improvement of existing rockets,
missiles and aircraft is based. This exciting book
explains its purpose and explores its techniques.
Special sections are devoted to missile and satel-
lite telemetry and hardware and to data record-
ing and processing. Specially prepared illustra-
tions. #225, $2.95.

Master the Basics of Digital Computers
Basics of Digital Computers by John S. Murphy
This 3-volume picture book training course is
the easiest, quickest, most economical way of
learning all about the exciting new field of dig-
ital computers. If you have a knowledge of the
fundamentals of electronics, you can master the
basic of digital computers and understand the
details of any specific digital computer. Written
by an expert in the computer field, text matter
has been tested and proven in the training of
computer field engineers and technicians. More
than 350 illustrations support the text.

Ideal for training of programming personnel,
maintenance men, for introductory training of
engineering and technical personnel, for engi-
neering students and for all who wish to broaden
their knowledge of this new field. #196, 3 vols.,
soft covers, $7.50 per set; #196-H, all 3 vols. in
single cloth binding, $8.50.

Available at jobbers, bookstores, or order direct.

DEPT.
Add city and state taxes where applicable
Canadian prices 5% higher

JOHN F. RIDER PUBLISHER, INC.

116 West 14th Street, New York 11, N. V.

TICAL BARGAINS
F 2 D-STIX CONSTRUCTION KITS

N7 Great Teaching Aid!
0

¥ Newest, handiest m-m and

< ’/‘ glegnmg:;i al‘ng‘t:’olch‘ool or el,"_l.leco
Q"\ Colored wood sticks ” thick and
eosy on’”’ rubber join approx.

3/16” diam. fit
form all kinds of simple or complex 8!
Ideal for teaching mathematics, ehemlst.ry,

ether q'l‘lrll;! s to
apes, structures.
physics,
design, engineering, architecture, abstract art—or for
develupmg children’s interest in form and structure.

Work out geometric figures, molecular structures,
structural members, configurations and perspectives,
models of many types. 3-dimensional visualization
adds interest—speeds understanding. Used by profes-
gional planners, designers, architects. Money-back
Z\l&l‘ﬂl)

Stock No. 70,209-Q (280 pcs) $3.00 ppd.
Stock No. 70.210-Q (370 pcs) . $5.00 ppd.

Stock No. 70,211-Q (452 pcs) . . ... .. :$7 00 ppd.

BARGAIN PRICED STETHOSCOPE

A real stethoscope at half the
usual cost! Ideal (orr home
ftsmen, hobbyists, schools,

ng
chinery. Check on hard-to-hear
motor noises, leakage of gas, air
or fluid. up heart bea
of animals, insect noises, other
‘““‘unhearable’’ sounds. Splendid
for experiments, classroom une
animal husba Hours
educational fun for adults, students nnd children

Excellent for auto _repair, do-it-yourself proiecu
Sensitive, _yet sturdlly made to stand rd
aran

fon back
Bt :y No. % ............. skz .95 oupald
Order by %ock umber. Send Chec

STEREO MICROSCOPE
Over 50%is Saving. Up to 3"

Worki tance — Erect Imag
— Wide Dimensional Field
Usec for mspectmn

8, coun ll?
checking, assembling, dissecting.
sets of objectives on rotatmz tur-
ret Standard lg&ir of wide fleld
0X Kellner Eyepieces give you
23 power and 40 power. Helical
rack and leon focusing. TEN-
DAY T

: - Order Stock No. 85-066-Q
Full price........ $99.50 f.o.b. Barrington, N. J.

NOTICE!

EDMUND IS NOW HEADQUARTERS
FOR MATH LEARNING
AND
TEACHINGS AIDS!

Play This New Game—
MATH MAGIC . . .
The Fun-Way to Math Skill!

Educator-approved! 3 fascinating games in one! Great
fun for the whole family. Increases skill at addition,
subtraction, multiplication, division. Includes Dial
and Spinner, Numbered Cards, Plastic Tokens, etc.—
also rules and directions.

Stock No. 70,204-Q............. $3.00 Postpaid
MATH IS ESSENTIAL FOR SCIENCE — BUSI-
NESS — COLLEGE! WE HAVE DOZENS OF
NEW ARITHMETIC AND MATH GAMES;
LEARNING AND TEACHING AIDS. WRITE FOR
OUR FREE CATALOG Q.

Take Telephoto
Shots Thru
7x50 MONOCULAR

This is fine quality. Amer-
ican made instrument —
war surplus! Actuall
of Govt. 7x5

mz telephoto shots with your camera, Brand
P Due to Japanese competition we close

;]hese outl at a bargain price. Directions and mounting

ints inclu

Stock No. 50,003-Q............ $15.00 Postpald

FREE CATALOG-Q
100 Pages! Over 1000 Bargains!

America’s No. 1 source of supply for
science experimenters, hobbyists. Com-
plete line of Astronomical Telescope
parts and assembled Telesco

huge selection of lenses, prisms, war
surplus optical instruments parts and
accessories. escopes,  microscopes
satellite scopa. binoculars, infrar
sniperscopes, items for making “‘Sci-
ence Fair’’ projects, math learning and
teaching aids. Request Catalog Q.
Order by Stock No.—Send Check—
Satisfaction Guaranteed.

EDMUND SCIENTIFIC CO.
BARRINGTON, NEW JERSEY




