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Television Sees in Darkness and
s lts Impressions

An Account of John L. Baird’s Latest Achievements
Transmission of Moving Images by Radio

eCorc

By A. DINSDALE
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SINCE developing his apparatus tll a
£ crude image was reproduced, as de-
= scribed in RADIO NEWS for September,
= 1926, Mr. Baird has greatly improved the
- guality of his results by the use of rays
= invisible to the human eve. He has also
- utilized a phonograph to record the trans-
- missions in permanent form for future
repetition. It has been lately announced
that experiments in transatlantic transmis-
sion are being initiated to demonstrate Mr.
Baird’s system in America.

—EDITOR.

AL LA U TR

T was, I think, Sam Weller who ex-

plained to the Judge that he was un-

able to follow the accused's movements,

“not being provided with million-magni-
iving double-barrelled opera glasses to see
through a brick wall and a flight of stone
stairs.”

It is now over a year ago since I first had
the apportunity of looking through just such
a maglq pair of opera glasses and saw what
was going on through not one but several

Mr. Baird demonstrating his
Phonoscope, a machine for pre-
serving radio pictures by means
of phonograph records.

brick walls, and alse, by a rather curious
commdeuce, a flight of stone stairs. I sat
in a large room and saw on a litile screen
the face of a friend who was in a different
part of the building, separated from me by
two flights of stone stairs and many brick
walls.

His voice came to me from a loud spealker :
“Can you sec me?” he asked, and see him
I did, at least a small sepia-tinted replica
of hu‘n about six inches square. I saw him
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one billionth as long as those used in broad-

casting, produce on the eye the effect of color (the stars indicate the wavelengths of the primary

colors). Beyond its limits,

for “lighting™

s, at either end, no sensation of sight is caused.
electric cells register the impact of both ultra-violet and infra-red rays.
at the receiver of the Baird Televisor; and at the transmitter are reproduced as

However, photo-
The latter are used

visible light, giving a normal effect.
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turn his head, open his mouth, wink his eye.
I even saw the curling \\.reaths of smolee

from his cigarette. It was indeed Sam
Weller’s opera glasses come to reality.

The magic opera glass is called a Tele-
visor, and is the result of years of patient
research into the problem of Television by
the Scottish inventor, John L. Baird, whase
apparatus has been descubcrl in this jour-
nal. (See Rapro News for September.
1926). The Televisor far transcends in
power anvthing imagined by the witty Sam.
for brick walls and flights of stone stairs are
mere trifles to it. Its range is only limited
by the distance over which we can converse
by telephony, either wire or radio.

It gives to the eye what hroadcasting has
already given to the ear, and enables us to
see by radio.

At that demonstration a year ago (one of
Baird’s first after overcoming at last the
difficulties which have baffled the leading
scientists of the world for so long) tre-
mendously powerful lights were necessary to
illuminate the sitter whose image was to be
transmitted to distant points. So po\\'erful
were these lights, in fact, that the “vietim”
was well-nigh blinded and burm:d by their
intensity.

Obviously, the first necessity was to in-
crease the sensitivity of the light-sensitive
cell, in order that the intensity of the light
required might be decreased. Within a few
months this was successfully accomplished
so that the lighting required was no more
brilliant than that used in a photographic
studio.

CONCERNING THE SPECTRUM

Not entirely satisfied with these results,
however, Baird hegan experimenting to sec
if he could not make use of invisible rays,
and these experiments led to most important
results. In order to understand clearly ex-
actly what has been done, let us consider
briefly the spectrum,

Beneath the range of the shortest wireless
waves are other wavelengths extending in
length down to infinitesimally small fractions
of an inch. The freguency of these waves is
enormously high., and the entire range of
knovwn frequencies, from the lowest to the
highest, is lmown as the spectrum.

An illustration of these appears at the left,
showing the wavelengths to which we as-
sign colors, and the range of normal sight.

The composition of the spectrum may
ontlined as follows: Starting at the highest
Lknown frequencies, the spectrum is divided
up into sections in which fall first the
gamma rays given off by radium, X-rays,
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ultra-violet rays, the visible spectrum (light),
infra-red rays, and finally, radio waves. (A
deseription of its exploration will be found
on page 218 of the September issue of Rapio
NEws, previously mentioned.)

The most familiar of these sections is the
visible spectrum, which contains the colors
extending from violet to red. It is more
familiar to us because it is the only band of
frequencies within the entire spectrum to
which the unaided human senses are capable
of responding. To detect the other frequen-
cies special instruments are necesszary; Suc_h
as, for example, a radic receiver, when 1t
is desired to detect radio waves.

Light-sensitive cells, such as are used in a
television transmitter, are capable of re-
sponding to not only visible light, but also a
narrow range of frequencies beyond the
upper and lower limits of the visible spec-
trum; and it is this fact which has made
possible one of the latest developments in
television.

In his first attempt to make use of invis-
iblé rays, Baird used ultra-violet rays; but
these proved to be far too dangercus, for
they had a bad effect upon the eves of sitters.

The cellular structure of the image-projection
tubes used in RBaird's television apparatus.

Turning to the other end of the visible
spectrum, Baird next tried infra-red rays,
and immediately dizcovered that his light-
sensitive cell was capable of responding
equally well to these ravs, which are invis-
ible to the human eye.

SEEING IN TOTAL DARKNESS!

Within a short space of time the inventor
was able to dispense entirely with visible
light, with the very startling result that it
was possible to sce in tofal darkness!

This is, perhaps, the most spectacular de-
velopment of all in connection with tele-
vision, and it has an uncanny and impressive
effect upon visitors to a demonstration; as [
discovered for myself recently when I was
privileged to Wwitness a demonstration of
“seeing hy dark light.”

First of all, T was shown into the trans-
mitting studio, the windows and doors of
which were heavily draped to exclude all
davlicht. The place was in complete dark-
ness.  FEven after having hecome accustomed
to the stygian gloom it was literally impos-
sible to sce my hand in [ront of my face;
and vet those watching the receiving screen
were able to see me put my hand up in an
effort to see it!

Teaving a friend of mine there T wended
my way down stairs to the receiving theatre,
where T conversed with my friend over the
telephone and  simultaneously watched his
face on the televisor screen. He assured me
that he was still m total darkiess, and yet
there was his image on the sereen befeore me,
an image which, incidentally, showed consid-
erable improvement over that which T first
saw over a year ago!

Thus have the Powers of Darkness been
dispelled—those  mythical powers which,
right down through the ages of Man’s his-
tory, have struck terror into the hearts of
the ignorant and the superstitious.

Tt is difficult to estimate the full extent of
the importance of this achievement in war-
fare, for it renders it possible to follow the
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FIG. 1. OUTPUT

The infra-red rays are re-
flected from the object,
through the tubes, and
the revolving slotted discs
C and D, where they are
broken up, as explained in
the text. They are then
transformed into electrical
energy by the cell, and
are fed to the transmitter. /
At the receiving station

they may be recorded on
a phonograph, and rtepro- g\
duced at any future time.
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movements of the enemy when he believes
himself to be under cover of darlness.

Attacking aircraft, approaching under
cover of the night, will bhe disclosed to the
defending headquarters by the electric eye
of a television apparatus., They will be fol-
lowed by searchlights emitting not visible
light but infra-red rays, and as these rays
will be invisible to them they will continue
to approach until, without warning, they are
brought down by the guns of the defense.

Darkness, the great cloak for military op-
erations, will no longer give security. The
attacking party, creeping forward for a sur-
prise attack on a pitch-hlack night, will be
swept by an invisible searchlight and watched
on the television receiving screen of the de-
fenders. They will be permitted to come
well within range and then find themselves,
in spite of the apparent protection of dark-
ness and the absence of wvisible searchlights,
overwhelmed and decimated by well-directed
gunfire.

Tt is to be hoped, however, that other uses
may be found in peace time for this latest
development of television. The fact that
infra-red rays possess great fog-penetrating
powers opens up possibilities in connection
with the navigation of ships during foggy
weather.

SEEING THROUGH FOG

To understand the possibilities in _this di-
rection it is only necessary to consider the
behavior of ordinary visible light during
fogey weather. The most mtense white
lights, it will be noticed, show through fog
as a dull red color. The thicker the fog the
duller the red which shines

They will not, of course, be visible to the
naked eve, even through fog. It will be nec-
essary at the receiving end (r.g., a ship at
sea) to make use of a television apparatus
in order actually to see through fog.

In order to generate infra-red rays any
form of lamp may be used which will pro-
vide the necessary intensity of illumination,
although certain types of lamps are richer
in infra-red rays than others. Having se-
lected a suitable light-source all that is re-
quired to obtain infra-red rays from it is a
filter which will cut off all the frequencies
but those belenging to the invisible rays
Several substances may be used as filters,
sueh as, for example, hard rubber.

Thus, in order to transform an ordinary
searchlight (which is already very rich in
infra-red rays) into an infra-red rar search-
light, it is necessary only to cover the front
of it with a suitable filter substance.

The infra-red rays are used by Baird in
exactly the =ame way as ordinary visible
light. That is to sav, the rays are directed
upon the sitter, and the “dark light” reflected
from his face is passed on to the television
transmitter.

IMPROVEMENTS IN IMAGE-EXPLORING
MECHANISM

Since his apparatus was last described in
these pages, Baird has made some improve-
ments in his image-exploring mechanism.
He has discarded his rotating disc of lenses,
retaining only the two rotating slotted discs.
To understand his reasons for deing this,

(Continued on page 1490)

through. :

This phenomenon is 1ot
due to any change in _111c
characteristics of the 01'1g1ngl
source of light. The fact is
that any given light-source
emits not one single color of
light, but several, which com-
bine to give the effect of a
single color. By means ol
filters which will allow only
certain component colors to
pass, all other colors can be
eliminated. Tog acts as a2
filter which will pass only
red light.

The penetrating power of
light wvaries as the fourth
power of the wavelength; so
that red light penetrates some
16 times more effectively than
blue light, and infra-red light
200 to 300 times.

Red light has already come
widely into use in aerodromes
and for other purposes‘\vhere
fog-penetrating properties are
of impertance. This new ap-
plication of television ren-
ders possible the use of infra-
red rays with their still
greater penetrative powers.

Mr. Baird seated before his tele-

vision transmitter, The three black-

faced boxes are the sources of the
infra-red rays,

winw' americanradiohistory com
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Television In Darkness:

(Continned from page 1423)
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let us consider b}‘ieﬂy the rotating lens disc
and its function in the apparatus.

The lens-disc, it may be remembered, con-
sisted of a large disc upon which were
mounted 16 lenses, in two groups of & each
lens in each group being set a little nearer
the center of the disc, or staggered. As the
disc revolved each lens took a small portion.
or narrow strip of the image and swept it
across the light-sensitive cell, so that the
entire image was so swept across once for
every revolution.

The image was thus divided into 16 verti-
cal strips. They were further sub-divided
into minute horizontal portions, or flashes,
by the two other rotating discs, and each
flash was, in turn, thrown upon the light-
sensitive cell and signalled to the distant re-
ceiver.

From the foregoing it will be obvious that
the fineness of the “grain” of the image as
seen on the televisor screen was limited to
sixteen vertical strips, or lines. This is all
right for a small reproduced image; but
when it is desired to enlarge the size of the
televisor screen it becomes necessary to re-
tain the fineness of grain during the mag-
nification process. Sixteen image strips are
scarcely discernible as such, on a screen ouly
about six inches square; but on a screen six
feet square the effect can well be imagined.

The obvious solution to the problem seems
to lie in an increase in the number of lenses
mounted upon the rotating lens-disc, but
when an attempt was made to do this, me-
chanical difficulties were immediately en-
countered. In the first place, in order to
accommodate the desired number of lenses,
the diameter of the disc had to be increased
to such an extent that it became unwieldy.
Secondly, the weight of the lenses increased
the centrifugal force of the rotating disc to
such a great extent that it burst,

Raird therefore cast about for some other
means of projecting an image in small sec-
tions across his light-sensitive cell. Besides
lenses, prisms and vibrating mirrors can be,
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and have been used for this purpose; but
they have their own peculiar disadvantages.
Fmally the idea of the pin-hole camera oc-
curred to Baird one day, and he devised an
apparatus based on this principle.
PROJECTION TUBES A SOLUTION

This apparatus is illustrated in Fig. 1. It
consists of a bloclk, or cellular structure, of
tubes of tiny diameter which is arranged
between the sitter and the two rotating slot-
ted discs. The cellular structure can be seen
in the illustration of this block.

Each tube in the block casts an image of a |

small part af the scene before it, so that the
total effect of the bleck is to split up the
entire image into scores of tiny round sec-
tions, or dots, and it only remains to impress
the light valucs represented by cach individ-
ual dot upon the light-sensitive cell in proper
seruence.

Jaird does this by retaining two revolving
dises of his original system. One of these
discs has a long spiral slot in it, while the
other has a series of radial slots. These
dises revolve immediately behind the cellular

structure, as shown in Fig. 1, in such a man- |

ner that the dises overlap, the overlapping
portions moving past each other in opposite
directions as the discs revolve.

The spirally-slotted dise, C, revolving com-
paratively slowly, exposes layer after layer
of the tubes to the light-sensitive cell, shift-
ing in a vertical direction. The slots in disc
D, which revolves at a high rate of speed.
are so arranged, however, that the light ray
of only one tube at a time is exposed to the
light-sensitive cell.

Thus, while, say. the lower layer of tubes
is open to the cell through the spiral slot,
the slots in the disc D swing rapidly along
the line and flash the light of each tube in
turn upon the cell. Then the next fow of
fubes is dealt with, and so on, until the
entire image has heen flashed over the cell

At the receiving end, apparatus exactly
similar is installed, except that the light-

sensitive cell is replaced by a source of light |

which is varied by the incoming electrical
fmpulses, which are strong for high-lights

medium for halftones, and zero for dark |

parts of the picture. Immediately in front
of the cellular structure, at the ecnd remote
from the spinning discs, there is a ground-
rlass screen, upen which the picture appears,
a faithful reproduction of the original, com-
plete with even gradations of light and
shade, and showing the movemcents of the
sitter exactly as would a movie film.

THE NEXT STEP

Whereas the older method used by Baird,
employing a spinning disc of lenses to pro-
ject the image upon the light-sensitive cell,
tended to produce at the receiver end a pic-
ture made up of closely-fitting narrow strips,
the new method gives a picture made up of
tiny dots, like a newspaper reproduction.

The grain can be made very much finer by
this new method, and the picture enlarged
considerably ; but, even so, the ultimate de-
oree of fineness ohtainable, when enlarging
the screen, is limited hy mechanical imper-
fections., Ohbviously there is a limit to the
nmber and thinness of the tubes which can
be emploved, as also there is a limit to the
speed at which dises can be revolved,

Recognizing this, Baird continued his re-
search umtil he has now developed what he
calls an “Optical Lever” to replace all his
present image-exploring mechanism. [ am
not yet at liherty to describe this latest de-
}'9101“11*311t, owing to the patent situation, but
it can be stated that by means of it anv
degree of fineness of grain can he optically
obtained, and there is no mechanical limit to
the speed of operation.

PERMANENT RECORDS OF SCENES

An interesting phenomenon in connection
with television is that, if the output currents
of the light-sensitive cell are listened to in
a telephone receiver, they can be heard as
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sounds, and every object or scene has its
own peculiar characteristic sound.

For example, the fingers of a hand held in
front of the transmitter will give rise to a
sound similar to the grating of a very coarse
file, while the human face will cause a high-
pitched whistle which will vary in pitch as
the head is turned or even when the features
are moved.

For experimental purposes Mr. Baird had
some phonograph records made of the sounds
made by different persons’ faces, and by
listening carefully to the reproductmns of
these records it is possible to distinguish be-
tween one face and another by the sounds
they make! With practice, faces may even
be recognized by the sounds produced.

A further interesting point of far-reaching
importance is that these records can be
turned back into images. This is done by
replacing the ordinary sound box by an elec-
trical reproducer and causing the output cur-
rents from it to vary the intensity of the
light source of a televisor. Thus, we can
now store a living scene in the form of a
phonograph record as well as in the form of
a cinematograph film! Baird calls this inven-
tion a “Phonoscope.”

There is room here for the imaginative to
indulge in speculation on the scope for future
development along these lines.

There would appear to be no limit to the
remarkable inventive genius of John L.
Baird, and the enormous possibilities of tele-
vision stir the imagination, conjuring up
visions of marvelous inventions before which
even Sam Weller's inagic opera glasses pale
into insignificance.

STANDARD-FREQUENCY TRANSMISSIONS
HE Bureau of Standards, in announcing
its schedule for this summer’s standard-

frequency signals from its station (WWWV,

Washington), calls attention to the fact that

there are some differences in the frequencies

from those previously given.

All signals are CAV,, with a slight high-
pitch modulation to aid in their identifica-
tion. At the beginning of each 8-minute
period, a general call is given, which con-
tinues for about two minutes; it is followed
by the signal itself, a series of very long
dashes with the call letters intervening,
which lasts for four minutes. The announce-
ments of the next frequency are then given,

il

IN THE JUNE

' L ISSUE

THREE PRIZE WIN-

NING STORIES: “The

\ Visitation,” by Cyril G
Wates: “The Electronic

Wall,” by Geo. R. Fox:

“The Fate of the Posei-

donia,” by Clare Winger

Harris; each an ingenious and original narra-
tive, distinctly individual, written around the
cover illustration of the December, 1926, issue
of AMAZING STORIES.

'II‘II;IE MOON POOL, by A. Merritt. (Part

A 14 TR T TR STTRTRTRTTSATETON 14 OO T TR O

THE STORY OF THE LATE MR. ELVE-
SHAM, by H. G. Wells; an unusual story
with an extraordinary plot, which puts you in
mind of *“Station X.V

1

: THE LOST COMET, by Ronald M. Sherin. :

THE FOUR-DIMENSIONAL ROLLER-
PRESS, by Bob Olsen. a very clever story.
telling in layman's language, what the fourth-
dimension really is. It is well-told, plausible,

humorous angle of the radie-fan and radio.

and makes excellent reading, %
E
SOLANDER'S RADIO TOMB. by Ellis ;
Parker Butler. In his inimitable style, the 2
famous author of “Pigs is Pigs™ gives us the %
:

At
i

i

Radio News for June, 1927

You will find that
ACE
Hard Rubber
PANELS

have superior insulat-
ing values and. easy
working qualities — yet
they cost no more than
ordinary jpanels.

Ask
to see the new ACE
Crackle 'Surface 'and
Walnite © Surface
Panels.

Order from your dealer
or \write fo

AMERICAN HARD RUBBER CO.
11 Mercer  Street
New York, N. Y.

SET
BUILDERS

Before you build get our special
prices on the parts vou are plan-
ning to use. We'll save you
money. Largest and most com-
plete stock in U. S. A.

Chicago Salvage Stock Store
Dept. RN, 509 5. State St., Chicago, 1L

~\

For Perfect Amplification—
FERRANTI

Audio Frequency Transformers

Aoaplify  [alibfully  every nate in

the scale—cacll transformer tested

times—your sct gecds one for

prerfect reproduction. Model AF. 3+

—£12.00. Mwlel AF. 4—§4.050
FERRANTI. INC.

120 West 42nd St.. New York. N.Y,J

Valley
Chargers

Monuleciured by

VALLEY ELECTRIC CO,
£T. LOUIS. 3O,

£ iy

C. R. LEUTZ Inc.

6th and Washington Aves.,
Leong Island City, New York
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