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Under this heading, RADIO NEWS publishes
each month descriptions of the latest developments
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Radio Movies

ARLY in May of this year, C. Fran-

cis Jenkins, the noted radie inventor,
demonstrated in Washington, D. C.,

his latest system of radio photogra-

phy, or rather “radio movies,” as he prefers
to deseribe it. Using a wavelength of 300
meters, in the regular broadeast band, he
transmitted a number of reels of specially-
prepared standard-size motion-picture film,
while members of the Federal Radio Com-
mission and a number of other nationally
prominent individuals looked on. The sig-
nals were picked up in the homes of Com-
missioner Saun Pickard, W. P. MacCracken,
Jr., of the Departinent of Commerce, Cap-
tain S. C. Hooper, U. 8. N,, and William
Gibbs MeAdoo, where they were converted
into light impulses and viewed by the on-
lookers through a large magnifying glass.
A private demonstration was arranged
later for a member of the staff of Rapio
News, who was very favorably impressed
by what he saw. 'The original fihn showed,
in black and white silhouctte, a little girl
bouncing a ball, dancing and kicking into
the air. It was reeled off in front of the
radio-movie transmitter at the rate of 15
pictures per sccond, the pictures at the
receiving end being reproduced at the same
rate. The images seen through the observ-
ing lens at the receiver were, apparently,

in the extremely interesting field of television.

and Television for the Home

about six inches square, and remarkably
clean cut. In most of the systems of tele-
vision amd picture-transmission shown up
to this time, it has heen usually diffieult for
the observer to determine whether he is see-
ing the image of a rolled newspaper or that
of & man scratching his nose; but with the
Jenkins apparatus the definition is so good
that the imnges are instantly recognizable.

The illusion of motion is excellent: al-
most as good, in fact, as that produced by
a regutar motion picture thrown on a screen.
The received radio images appear with a
frequency of 15 a second; whercas regular
motion pictures are projected at a rate
only one per sccond faster.

It is the present plan of the inventor to
produce the complete radio-movies instru-
ment on a commercial basis and to sell it as
an accessory to the regular broadeast re-
ceiver, as a device for home amusement.
Whether or not a suitable broadeast service
will be available is another question, which
cannot be answered at this carly date De-
cause of the unsettled state of broadcast
affairs. However, the apparatus does work
well, and its possibilities are numerous.
There is no reason why it cannot be ex-
tended eventually to operate as a true tele-
vision machine; that is, to transmit (and
receive) the images of people as the latter

stund in front of the televisor in the studio.
THE JENKINS TRANSMITTER

The Jenkins system is quite different from
others which have been deseribed in Ramo
News. ‘The general layvouts of the trans-
mitter and receiver ave shown in Figs. 1
and 2, respectively.  Unfortunately, no pho-
tographs of the transmitting equipment ave
available, but a number of views of the
actual receiver are shown here.

In Fig. 1, the cssential parts of the trans-
mitting apparatus are shown in approxi-
mately the positions they oceupy in rela-
tion to each other. The film reels are
arranged on a simple framework, one above
the other, in such a manner that the film
is pulled vertically downward by a set of
sprockets which are, in turn, driven by an
electric motor. One end of the shaft which
drives the sprockets is fitted with a2 gear
meshing with another of only half its size.
The small gear is attached directly to the
shaft of the motor, which is a synchronous
alternating-current machine developing 1,800
revolutions per minute. DBecause of the
reducing action of the gears, tlie pictures
are pulled past the sprockets, or past any
fixed point next to the film, at the rate of
900 per minute, or 15 per second.

At the other end of the sprocket-driving
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General layout of the radio-movie transmitter, showing the essential
purts without the supporting frameworks, ete. The leads marked
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“to broadeast transmitter” run to the regular input amplifier of
the broadeust station through which the pictures are being sent vul.
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Above: A sirtavget weon tube and drim, wsed i cxperimcntal ok,
Right: This illustration shemus the weon tnbe fnside the drum, ready for

operotion.

shaft is a lieavy metal dise, about 13 inches
in diameter and ahout one ineh thicks its
edge is studded with 48 separate litfle
lenses, cach having an “optical speed™ of
fo 3.5, ¥ach lens is designed fo eoncen-
trate the light from a powertul ave Imnp
into an intensely-brilliant “pinhead™ hean,
which is caused to picree the film as the
latter travels down past the hack of the
dise.  This dise is a very cavefully-con-
strocted unit; according fo a member of
Mr, Jenking' laborvatory staffl it cost about
£9,000.  The prineipal part of this expense
is represented by the lenses, which are all
matched to cach other.

Directly behind the film is fixed a sen-
sitive photoclectrie eell, so placed that it
veceives the “pinhead™ bheam of light pro-
jected through the film by each lens. The
cell is connected to a three-stage vesistance-
compled amplifier, and that in turn to an
cight-stage amplifier of sbmilar design, To
prevent the amplifiers from picking up ex-
ternal disturbances of various kinds, which
would be registered as part of the pictures,
Mr. Jenkins has buried them under double
copper shields,  The photoelectrie ecll itself
is also completely sheathed in copper, ex-
copt, of course, for a small aperture which
is left to admit the light bemins,  The eight-
stage-amplifier shield is fully" the size of an
ordinary business deslk.

This denm ix u forr-hole madel,

SCANNING THE PICTURE

A close study of the apparatus will malke
its operation clear. The dise is revolving
at the rate of 900 revolutions per minute, or
15 per second, ‘Fhe separation between the
centers of the Jenses is just equal to the
width of the film. The flm moves steadily
down at ihe rate of 15 pictures per sccond
(its action ig not jerky, as in a moving-
pictnre projector). Now let us start with
# pinhead of light from one lens piereing
through the lawer right-hand corner of the
fivst picture on the film.  As the dise ve-
volves, the pinhead of light travels hori-
zontally across the filmy the instant it runs
uft the left edge, the heam of the next lens
starts at the right again, but at a poeint a
trifle above where the first one started. The
sfueting point is Ligher on the picture be-
cituwe {he film iz moving down at the rame
fime while the disk is turning. Just as the
second bemm runs off the left edge of the
film a third one starts on the right at a
still Ligher point on the picture. This move-
ment is continnons during the opervation of
the device.

Fortv-cight separate beams of light
travel across each individual picture on the
filin, this operation consuming one fifteenth
of a sceomd, At the start of the second
fifteenth of the second, a new picture slides
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into position and another series of 48 light

beams starts to picree it. All this is oh-
vious, as both dise and film are moving at
the same 1ate; one complete revolution of
the dise consumes one {ifteenth of a second,
and the downward movement of one coni-
plete picture through the light beams con-
sumes the same amount of time,

While this movement is laking place, the
light beams fall with varying intensity into
the photoelectric cell, which prodnces an
clectrie current that varies with the trans-
parency of the film.  ‘This varying current
modulates the output of a broadeast trans-
mitter in the same manner that voice and
music impulses do in ordinary broadeast.
Forty-cight lines of alternate black-and-
white arcas per picture are “written™ into
the cell, and by it sent out to the receivers.

THE RECEIVING END

The Jenkins receiver is altogether differ-
ent from anv of the other television and
picture machines now in existence. It con-
sists of six cssentinl parts, arranged as
shown in Fig. 2. The heaviest unit is a
3,600-r.p.m. synchronous A.C. motor, to the
shaft of which is attached a hollow metal
drum about seven inches in diameter and
about five inches wide, The center of this
drum is a hollow spindle with a thin wall

In corresponding places on the drum and
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FIG.2

Feneral layout of the picture receiver.

The whole Towoer assembiy-
line is enelosed in o wwooden boe, an the top of swlicl ore nounted
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the mirror and the magnifying lens.
through the latier, az illustrated on the cover of this magazine.

The images are viewed
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the spindle (both outer and inner surfaces)
are four spiral rows of tiny holes, twelve
holes to a row. A short piece of gquartz
rod between the outside and inside con-
neets each pair of corrvesponding holes. The
purpose of the 48 little rods is to conduct
light from: the inner spindle to the holes
in the outer drum with as little loss as
possible.

Fixed inside the hollow spindle, with the
flat little plates facing directly upward, is
a special four-“target” neon tube, This
tube is similar in general operation to the
standard flat-plate neon tubes now sold
generally for television purposes, but is in
reality a quadruple tube. It is about four
inches long and one inch in diameter, the
little plates or “targets” being about 34-
inch square. A straight wire running near
the edges of the plates acts as a common
element. In Fig. 2 this lamp is shown out
of the spindle; in actual use it {its inside
the latter without touching it.

The other end of the mwotor shaft is fit-
ted with a 1:4 reducing gear which drives
w revolving switch. 'The revolving element
is simply a pair of contact brushes con-
nected together; one hrush effects continu-
ous clectrical connection to a solid brass
ring imbedded in an insulating disc, while
the other miakes a wiping contact over the
four sections of a split ring. The four
segments connect with the four targets of
the neon tube, while the solid ring goes to
one of the input posts of the machine. The
common element of the neon tube goes to
the other input post.

All the apparatus deseribed so far is
contained in a wooden box about two feet
long and a foot square at the end. Directly
above the top of the revolving drum is a
square opening in the top of the cabinet;
over this opening an ordinary mirror is
mounted at an angle of 45 degrees to the
top. About a foot in front of the mirror,
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C. Francis Jenking (second from the loft), showing his apparatus to Commander C. C, Hooper,

extreme left; Brig. General George O, Squicr; Carl H,
Hill, U. 5. Nignal Corps;

mtssione; Capt, C. H.

wtman, Secretary Federal Radio Com-
and Federnl Radie Commissioners Havold

La Fount, Irva E, Robivson and Sam Pickard.

standing upright, is a magnifying glass
about ten inches in diameter.

The input posts of the picture receiver
unit are connected to the last audio ampli-
fier tube of a regular receiver. For his
demonstrations Mr. Jenkins used a popular
one-dial receiver with an additional power
amplifier stage.

REPRODUCING THE PICTURE

Now let us follow through the operation
of the receiver: the modulated signal of
the transmitter is picked up by the aerial,
amplified, detected and again amplified by
the receiver, and then led to the “radio-
movie” projector. Let us assume that the

contact brushes have just made contact with
the upper right ring, as shown in Fig. 2, and
that one of the quartz rods in the first
(outermost cirele) is pointing straight up.
"This condition corresponds with the start of
a pieture in the transmitter, just when the
pinhead of light is starting to sweep across
the film.

As the contact brushes have just closed
the circult to the neon-tube plate at the
extreme right, this “target” lights up imme-
diately and fluctuates in accordance with
the modulation of the signal. The fluctua-
tions of light are carried up the quartz
rods and projected through the holes in the

(Continued on page 173)

Television Experiments in Boston Create Great Interest

REAT interest among radio fans in and
around the city of Boston has been

created by a series of experimental tele-
vision broadcasts sponsored by the Boston

An experimental television receiver set up in the lnboratory of James Millen, Malden, Mass.
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Post, and carried on through the short-wave
transmitter of Station WLEX, located at
Lexington, Mass., a suburb of Boston. The
broadecasts were first attempted during the
Iate part of April, and were continued
during May. A number of New Xngland
radio manufacturers built the transmitting
apparatus and offered for sale the essential
receiving compenents, such as neon tubes
and seanning dises.

It is reported that over 2,000 neon tubes
were sold within two weeks of the initial
experiment.  Great quantities of sheet
aluminun, for the scanning cises, were also
purchased by local radio fans. However,
the general results so far are said to have
been negligible, practically no individual ex-
perimenters having reported successful re-
ception of the hroadeast images. The “tele-
vised” objects were rolled newspapers and
the hand of a man.

Rapto News has been informed by D. E.
Replogle, of the Raytheon Mftg. Co., makers
of the neon tubes, that toward the end of
May the resulls had been greatly improved,
the image of a man’s face heing plainly
discernible. At the time this issue of Ranio
News went lo press, no further information
was available. More detailed veports of the
experiments will be published in forthcom-
ing numbers.
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Radio Movies T
oo | HAMMARLUND Presents
onler ¢h-|1m Hpny the wirror, 'Hll: ]i'.’.’ht ”lll-‘* @
produced on the mirror tollows Hll-.:iheui'lrlg: ﬁv’t@:\ . ‘/
of the tmazes on the orviginal film, so thal 5 : \O ﬂ
a picture is built up in the mirvor.  This ; t /
uy he ohserved through the magnifving E IG_l b C :
| ob-Control

DRUM DIAL

A complete picture of 8 lines  (cor-
vesponding to the vate of transmission) is
built up on the mirror with every four
revolutions of the drum, AL the beginning
of the second revolution, the contaet hrushes
turn to the next segment of the switching
ring (beeanse of the wearing) and the sec-
ol target of the neon tube is illuminated.
The thivd and fourth quarters of the picture
are similarly built up from targets 3 and 4,
and the eyvele then beging again with No, 1
and the first spiral of holes. Duving one
seeond the don tuens 60 Lines s sinee foar

A richly embossed oxi-

" ; % % lized hirons e
revolutions ercate one pictuee, 60 revolutions ‘N.,:‘ ,['::;:ﬁ‘:?::'h{: !
ereate 13 pictures. This gives ns the speed sign anl T..‘“f“;
. . . et 3 4
of 15 pictures per second nentioned jn the I_:tu’il‘;_(rt:‘l‘:l,llasutinl::n;: \
carlv part of this article Hl“":"“““‘i from che )
e f . ack.
Of conrse, it is necessary to maintain per-
feet svnchronism between the transmitting
and receiving motors, as in all systems of AMMARLUND now offers a new illum- Back View
inated drum dial of unusual beauty, : . i
rugged design, and distinctive mechan- Hors posisian of e

ical features. ing a Condenser Shaft

of suitable length, the

| It is ccmtrgl]ed by a !(r_mb. cleverly planned to Control Knob may be
be placed in any position on the panel, desir- placed ar any desited

| able for attractive balance. ;'ﬁ"::"‘_‘.f"’m "’E:J‘:::L

| T > s giving a p
The driving mechanism utilizes an exception- halance ta the front of

ally strong silk and linen cord, gripping a of the sl

drum, snubber fashion. It cannot slip—
absolutely no back-lash or lost motion.

Thoroughly tested for wear under actual
working conditions, this cord withstood
36,600 Ful]-range movements of a large mul-
tiple condenser without stretching, fraying or
brcakipg. It will never receive similar treat-
ment in average use.

The original Hammarlund two-finger-con-
trol Drum Dial, introduced last season, will be : H 6
supplied for those preferring that type. @yd

If your Dealer can't supply yvou, write direct
to wus. Ask for Haemmarlund lrerarure.

‘ HAMMARLUND
MANUFACTURING
COMPANY

424-438 W. 33rd Street
New York

ANOTHER SPECIAL OFFER! F"__ﬁ

Left: A fourtarger neon tobe, ssed in the |
radio-motics receiser. Kight: on cxperimental

siv-plate lump, _ | UNI-RECTRON POWER AMPLIFIERS
Model AP-935

Jevic ; 2 ; : I X-2 wer
h'lo\ u:mn and radio ]'\]I.l\h}gr.'lp}l}. Inh the | As tlic Uni-Rectron stands Ir::%!ifl;h\g lnluilli'pe;ndpollil?
Washington demonstrations the transmitter :'-t 98, quper m"\::f -';;I"{l- UX-2168 or 281 rectifying
and the receivers were on the same power | c::\'m):'l?:n :S:E‘h rsn;;tsr'ul]ig It'!lil%irare ;m‘? “iﬁiim:{.isnsz;'
= 2. T i i i 1 » Lt} -
liney, so little diffienlty was cxperienced in set and loud speaker. Rind. load. | From the faintest
keeping the pictures steady ing- paets are mrovided for whisper ta the Inudest crash
ping 1 & Bleady, | Input to the Uni-Rectron e of sound—R. C. A. Uni-
Fhe pictures, us they appear throngh the | ?{“d QULpL torthe -‘f‘;"‘k‘.'tr' S— Rectron amplifies each note
" i 4 2 s i § equires no batteries for its - . i o i
wagnifying lens at a distance of about ten operation. It obtains its List Price $88.50 ?;\‘ft!“:}r‘gﬁ ‘:::;E'a"mfril,ﬁﬂ |
feet, are clean-vut black silhoucttes agninst | power from the 110 volt, (Without tubes) alike. The volume |

60 cycle alternating

i it it i d quantity deliv-
the characteristie veddish glow of the neon | . Etlurr—fgt ‘|‘[;;,—g[;|:=“5ér Special 319' 75 eaq. and \:{;ll?!]‘)g:re\rc!n_

tube.  They possess no fine shading: as tion.
such refincnent is not possible without the Eoery one uew and packed in original jaclory tavton

use of n very wide hand of frequencies at | AMERICAN SALES CO., 19-21 WARREN ST-» NEW YORK CITY

the transmitting end.
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