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I this specid arlicle wit acconnt of the late
presenied fo British readers.
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Seeing by Wireless at Last!
HOW IT IS

Be WATS0N DAVES

experiments i wircless vision fn A meriea is
The resnits as delailed in the arlicle speak for themselves, and
aithoigh there is room for much improvement, one thing is clear, it is possihie io see by wircless
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ueN I talked to C. Francis Jenkins over the

W telephons and he asked me to come up

to his laburatory, I was not surprized and

startled that lie and 1 could talk over a copper wire.

Telephoning is a common performance. Even the

nightly radio voices in the cther are no lo:xgcr the
inarve]l they were 2 mere two vears age.

But when M, Jezkins asked me to watch a screen
in his Iaboratory
which was shut
oif itom the resz of
the ‘room, and
when 1 sae him
wave his hand to
me, although my.
back was turned
to himn, it waz un-
usual.

I was seeing By
wireless T

But Mr. Jenkins
has done unusual
and unprecedented
things before.
Every  ordinary
moticn-picture
pm,ector com:mh
4 wvital ncmc
invented by him.
Rexders of Wike-
LEss REVIEW know
al:o0 that he has
within thelast vear
made it possible 10
send  diagrams,
meseages  written
in  Chinese cha-
racters, and even
photographs by
wire and radio.

and re-
ceiving  scts  for
transmitting  still
pictures by radio were in his faboratery, and it was
plain that this apparatus for radio vision, a new
assembly of discs, motors, lenses and lights, was re-
lated to the more finished and mature eguipment that
Las been successful in sending pictures and dmg'r'um
through thin air, :

In reply to my hardiy pronomced " How 2 ™ Mr.

M:. C. Francis

THE FIRST MAN TO SEE. BY RAD‘!O

enkins, of Washingtwa, D.C., ios to ity codit smvral lafon et
Il.: w's.
Wvision a2 parain T deiest

comtriiutions lo ke froduction of mics pn(‘mn @8 wril o 1 maolio,
yeceni buvention combines these Az i ke
I thic mrd.

f‘;nkim showed how he had made the movement of
i5 fingers and band visibke by radio. The ap-
paratis seemed extremely umg!c cortainly no more
complex than the wicphone when Bell first opeTated
it. A magic-lantern, the same as thousands in ordi-
nary use, was projecting its shafc of light through a
dse that revolved ar lu"h speed.  The light fell on
an opening in & rectangular Lox. supported much fke
a small camera on
a heavy  tripod
plwed hali-way
arress the room.
Fromi the  black
ox on the tripoed
wires ran to aradio
ransmittine st
thar  was heavile
serecned 10 keep
stray: and wouble-
same clectric cur-
rems from gerting
inthe wav, Wheie
awave of the hawi
was to be traus
mittel, M Jen-
Kins simply inser-
terl his fimzers into
the  #pace  whene
the Rantern «lije-
nolder oi tw
omdinary  stercep-
tieon 5 piaced.
The lv])_ix'ct o
the whirling  dise
aitl  stereopricon,
Mr.  Jenkins told
me, Wik to impress
the shadow of thy
moving fingers and
land, portion by
reion, wpon the
wht-,en,mvc cell
thar was containeed
in the camern-lke black box on the uipod. How thisis
done wifl be oxplamed Luer,  But the result i tha:
the variatiens in fight that this cell receives are trans-
lated into variations in ceciric curent, just as the
variations in seond that cnter the wlephone trans
mitter deave the wires as vanations in chectov
current.  The shiclyw of the moving fingers, now in
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the form of varying clectric curreet, was fed into the
radio transmitting set and handled in exactly the
same way as hlmgreds of jazz concerts are broadcast.

The receiving aerial in the case of this demon-
stration was only 2 few fect away from the sending
aenal on theroof of the Jenkins laboratory, but for

the ether in the form of radic. waves. After Leing
picked up by the recciving radio set, those Impulses
were changed back inte an electric current and sent
10 he radio-vision receiving sek. . - s

This receiving apparatus compsisted of jusi four
essentials—a lamp that changed electric-current
variations into light variations, a whirling dise
si;nila.r to t_hq one in the trapsmitter, a lens, and a
picture-receiving screcn.

An Optical Trick
Radio vizion is &5 much a matter of optics as cices

tricity, and sincz light and electricity are both mem- .

bers of the big famiiv of ether waves, differing only in
length, there is no reason why they shonld not
collatorate.

Yet there is no question bat that the radio pait of
radio vision plays sccond fiddle to the whidling disc.
These rings of lenses inake radio vision possible.
They take the wave of the hand and impress it pos-
tion by portion sn the light-sensitive coit @ they take
ihe rapully fectnatiey Bght and chenee it into 2
Meving picture.

The human eve i3 casilv phased and shos ever
minute mperfecnans, Aot the hatf-tone Husira-
HiOns i 0 Rewspapors wie nothing bue aveas of coarse
dotz, sixty 19 the inch, that ear ceves obugingly tan
into pivasme pictares, Thae 34 vers waeinl optical
trick, and tt 15 geal by Mr. Jenkins in sending stll
pictures by radio and also i Jis process o) rdio
vision,

THE RADIO-VISION TRANSMITTER
The ligat I, from: an object, 1, is focuscd aus strig at a tinwe through leases ou the votating -
lise E, on io the iighlconsitive cefl, F. Electric currend from the battery G i3 modnlzled

&y the light and sext onf by radic in the stsual way.
a short distance that wave of a hand went through |
‘of varyi
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Again, speed can be used to kel the eye.  Gening
fooled is not always unpleasant, becawse it allows °
Us 10 enjoy morivn pictores. In the theatres, sixteen
photographs appear on- the screen each sccoud,
and that is speedy enough to make it seem to our
cyes that the motion is in the objects in the pictuzes,
not in the pictares them-
selves.  Jdad  this  optical
illusion i3 wsed by Mr. Jenkins
in radio vision.

Lines, not dois, as im the
half-tone, very close towctiter,
are the structure of both
picturcs and vision by radio,
These lines of Hight are swept
across the progressing picrure
by the whirking discs.  Light
is the pzint and the whirling
dise s the brush in rade
pictures and vision.

In the Jenkins apparatns
for transmitting still pictores,
the whiriing disc ias 2 pasm
curled aronad its circumier-
ence. Prizmatic lenses, as
almest allof us have obernv-
ed, have o wav of persuading
light to deviate from its
straight path.  The discs
used i transemitting sl
pictures by radio are made
entrely of glass, and thw
prismatic lens is ground on
the circumference. This 5,
however, the equivalent of many lenses, since it is
thickness. And this causes a beam of
Jight, .projected through it while it revolves, (o =
swept from one side to the other.

Two of these discs are used to project the photo-
araph vpon the tfansmiiting light=ensitive cell in
Jenking' pictures by radio apparatus. One dise
covers the picture in-one direction while the orher.
COVCTS it at right angles to the first, and one of these
discs operates many times faster than the other, so
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The slhupie apparatng thed seads a wave of the kaad
Ly wirdleis.
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that the cffect, in both sending and recciving, s the
drawing of fincs across the picture very close to each
other. In sending still pictures, this eperation takes
about a minute. ;

The Forty-eight Lensecs
To transmit motion, the sending must be speeded u

so that at least sixteen pictures are transmitted each
second insteaul of one picture, in several minutes
Compared with this, ordinary motion pictures, such
as we see in theatres, are comparatively simple. At
the movies whole photographs are prejected on the
screen all at once, and they are thrown on and taken
off so rapidly that the eve cannot detect the separate
projections, but biends them together into continuous
motion of the
abjectsin the
picture.  In
radiv  vision
the picture is
proiected on
the screen
pertion by
portion, but
to ~produce
the eficct of
motion ofr
actual visien
a  compicle
picture st
¢ bult ud
EVEIV SIX-
teenth of a
second. Pris-
matic  discs
that produce
only one pic-
ture a minute
areobviously
too siow.,

Jenkins  las
tlevised a new form of disc, which contains lenscs that
rombine the function of covering the picture
verticailv and horizontaily. In the apparatus that
he demonstrated, the disc was so made as to produce
one complete picture with each revolation. It
contained forty-eight lenses in all. Each of these
wvas, in efieer, a combination of a rather flat convex
lens and & prismatic lens.  The-lenses varied by having
the prismatic part thick on one cdge for the first lens.
and then graduaily changing their angles until the
thickness was on the other edge for the last or forty-
eighth lens.  Fer all lenses the convex portion was

the same. Tho: in this compound lens both hori-

zontal and vertical motion of the light was obtained.
The forty-eight lenses forming a prism of varying
angles shufted the scene once horizontally,; while each
sonvex lens by its vertical motion swept the enc
aver the light-sensitive cell in one-forty-cighth the
rime of the horizental shift. Thus cach scene was
impressed on the eell as forty-eight horizontal lincs
spaced close together, The speed necessary for the
production of continuons molion in the radio-vision
receiving apparatus was sixteen revelutions a second,
or gbo r-p.m.
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Exactly the reverse process takes place in the radio
visipn receiver.  The dismembered seenie enters the
lamp of the receiver as a fluctuwating corrent, stromy
where the light of the transmitted scenc was strong,
weak where it was weak.  Faithfullv the Jamp re-

uces kght, and the whirling disc with its dual-
cnses  sweeps the seene on the sereen just as
its twin in the transmitter swept it on the light-
sensitive cell. )

It is a shadowy wave of the hand or movement of
the fingers that is produced. A picture composed of
oniy a few horizontal fines, varving in light intensity
aleng their lengrhs, cannot be expected to be very

- distinet or detailed.

But even-shadowy motion, such as was produced,
was ademon-
stration  of
the  impor-
tant  possi-
bilities  that
the methoed
hold=. In-
CIease the
number of
len=es  that
produce vach
plctare o
several hug-
sired aad e
dueiail will
cone,

Tnancther
important
wav, the
radio - vision
apparatns
cditfers  frome
the radio-
pictures out-

- Radio impuises are communicated through the iransformer O, fo the detec N, ahick tit., The
So Mr reconterts them into puises of light. These puises, {rassnﬁumugh the ienses o the rotaling
e disc K, produce an image of the origrial

light sotree
Cim the re-
ceiver must varv quiekly with “vanations in the
ircoming current.

In the Near Future

The question.of syachronism, of Kecping the discs
of the transmitting and recetving sets rmming exactle
together, Mr. Jenkins savs, is a sjpler problem in
radie vizion that in radio tramsmissivn of pictures,
In the experimental ser that was demonstritad, discs
of both the transmitting and receiving «1% were
driven from the same motor for the sike of simplicity
in opcration,

The transmission of pantomime by radio has been
accomplished.  There 35 no mason why the receiver
shonld not have been in Now York rather than in
Washington next te the radio-vision transmitting sct.

The perfection of the invention has not vet veached
the point where actsal scencs in all their lights and
shadews can be veproduced or motion pictures dis-
tributed to the bearth and home. But the expen-
mental apparatus devised by Mr. Jenkins gives pro-
mise eventually of our being able to see in New York
at nine o'clock in the moming what “ will occur ™ the
same afternoon at two o'clock in London,

Ject o the screcn f.



