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An AMATEUR’S TELEVISION

Video Section hooled up
teady fo transmit & picture. The radio
frequency section it nol shown.

Hlack Box Fotox

Tlll-'.R E arc two general television
transmission systems in use to-
iy, First, is by means of the
whirling disk and the sec
of tubes.  The sccondd classification
divided between the Iconoscope, used by
RCA, ind the Disscctor, used by Farns
worth on the West Coast. Neither of
these latter tubes are available to the
teut

There were three of us who became
interested in the
ge Sharp of City, low
rnest Kokoska of Ci linos;
Wl myself. We discussed the design-
ing of an experimental wired televisi
system that would aperate on the same
basis as the commercial. Later put it
on the air.  However, we knew that we
were niot ahble to oht 1 Teonoscope
and that is where our difficulties began,

Close inspection of the Ieonoscope re
vealed that it is in effect a cathode ray
tube with a metal plate placed in such
a manner that it will be s
clectr The ordinary cathode
wibe shoots the electron ray up against
a coated glass sereen at the end of the
whe and the ray, when hitting the
screen, heats it to o sufbeient extent to
make it luminoas, Our prollem, there-
fore, was to construct ecither an leon-
oscope of a tube which could be used
in its pla We soon gave up the tube
construction idea and concentrated on
nsing the available tubes that are on the

! by means

s

ar

television

on

{Top) The Cathode Ray tube high voltage
powor sapply with its 866,
(Middle) The Cathode Ray sweep circuit
low voltage and filament suppliss.
(Bottom) The complate Video amplifier
section. Modulators and drivers net shown.

market today. Television transmitter
described helow is the result of our ex-
perim While it will not televise a
living person, it will transmit pictures
from film negatives or it could be nsed
to transmit motion picture film

The system of transmission of the
que in that it n
ode ray tube as the
e syvs
t whily
inside

negative is quite ur
the cat
1. The difference

corporat

hetween
e e wits th
the lconoscope scans an im:
le 10 scan an
een

anil the leonose

of the tube, we were s
thode riy s

image outside of the ¢
This was done by placing a negative flal
inst the end of the cathode ray tube
and transmitting the ray through the
gluss and the 7, collecting it in an
Ehy cell upon which it had been foeused
by means of a series of lenses. This
then would be our “lconascope.” The
lens
graphic convex type which can he pur-
chased in any supply store.  Our sys.
tem had one drawback lere was not
enongh light hitting the Eby cell to
operate the madulator for the ordinary
speech input.

Our second big problem, therefore,
was to design an amplifier which would
amplify the very small amount of en-
crgy obtained from the Eby cell suffi-
cient to modulate a small transmitter

A lot of different things had to be
tnken into consideration.  Firstly, the
amplifier had to a very wide range
of frequencies, from 20 to 1,500,000
cycles with a constant output over the
entire frequency rate. We determined
we had to have at least a 60-volt output
from the amplifier in order to adequately
excite the drivers and the modulators of
the transmitter,

In order to avoid distortion, the ca-

¢ used was an ordinuey photo-




TRANSMITTER
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pacity of all of the parts had to be
very small.  The amplificr had to be
hum-free, and each stage would have to
be shiclded so that there would be no
interaction between them.

Forgetting for the moment the video
or transmission of television signals, we
concentrated on the design of an ampli-
fier suitable for our purposc, Before
going into the actual construction itself,
it might be well to state a few axioms
of television. The simple basis of com-
parison with television is the ordinary
broadeast transmission and reception,
An ideal broadeast or phone transmit-
ter is one which can follow transmitted
variations in one ten-thousandth part of
a sccond.  This will not do for televi-
sion. In picture transmission it is nee-
essary that the transmitter follow a va-
riation from light to dark in almost a
millionth part of a second.

In order to televize a picture prop-
erly, a number of conditions must be
satisfied. A beam of ¢
produced and made to strike the sereen
of the cathode ray so as to furnish the
scanning  material, clectric though it
may be f

trons must be

for the purpose of televising.
Next, the beam must be made to scan
the picture area in proper scquence,
That is, it must go along from right to

Without whirling disks, Iconoscope or Dissector,
the author has designed a television trans-
mitter which works. Radio News is first to pub-

lish a complete circuit diagram. The Amateur

left in the proper order so that the re-
ceived signal at the other end will also
come out exactly as transmitted. The
density of the beam must be variable, at
the rate of one million times per second,
Ordinary television transmission con-
tains, also, in addition to the above, DC
modulation, vision modulation, synchro-
mzing modulation, line synchronizing
signals, and frame synchronizing sig-
nals.

At the onset, it seemed almost hape-
less for us to produce all of these things
in one small amateur transmitter, and
as we worked along the problems more
or less solved themselves. The picture
brightness is transmitted as amplitude
modulation so that definite carrier value
can  he associated  with  definite
brightness.  This is the DC modula-
tion mentioned and has no fixed value
of average carrier. The average car-
rier varies with the picture brightness,
The term “visunal modulation” is mod-

again leads the way , o o o o

ulation applied in the direction which
represents the increase in carrier cor-
responding to the increase in picture
brightness.  Vision signals occupy val-
ues hetween 309 and 100¢7 of the total
modulation of the total speech car-
rier.

All of the signals transmitted below
30% of the speech carrier represent
the synchronizing modulation signals,
Line synchronizing signals are those
which are transmittedto permit the heam
to fly back so as to start scanning the
next line.  Frame synchronizing sig-
nals are those signals which are trans-
mitted which cause the line to scan
downward and not to repeat over the
same line previously scanned.

In our transmitter the total numbers
of lines in the complete picture was 240
scanned sequentially, and horizontally
24 picture transversals per second or 24
complete frames per second. The line
frequency of our transmitter then was
5760 cycles horizontal deflection, and
frame frequency of 24 pictures per sec-
ond. Later we were able to push out
scanning lines up to 300 with some dis-
tortion and our horizontal deflection ran
7,200 cycles.  This distortion was no-
ticeable and not pleasing to the eye.

lefore commencing the construction
of the amplifier it would be better to
construet the oscilliscope and its asso-
ciated circuits, 1f two 908 oscilliscope
tubes are available, one may be used
with which to transmit, and the other
one to cheek the entire system by re-
ceiving the image. They may be hooked

The author seated at the controls of his
television station WVCU,

(Below) The modest home in which the
author made his far-roaching experiments.

Black Nox Fatos




Components

C1—8 mfd. 300 v, elect.

C2—.05 mfd paper
C3—.05 mfd paper
25 mfd paper
mfd paper
C6 -1 mfd paper
(,7 =1 mfd paper
mfd paper
mfd paper

Clo

25 mfd paper
C11-—.25 mfd paper
C12 .25 mfd paper
C13—~1 mfd paper

Cll—1 mfd paper
C15-—.05 mfd paper
Clo uifd paper

C19--1 m/.l paper
( 20 -1 mfd paper
C21 .05 mfd paper
05 mfd paper

261 mfd paper
€27 -1 mfd paper
05

C:

C36

C37—1 mfd paper
C38—1 mfd paper
C39--8 mfd, cle
CHo—0001 mfd. ai
CH1—1 mfd paper
CH2—.1 mfd paper
43

—. I mfd paper
CHH-—8 mfd, 3
C45—8 mfd,
CH6—8 mfd, clect.
C47—8 wmfd, clect.
CA8-—.1 mfd paper
C49—.1 mfd ['n[u‘r
C50—8 mfd,
C351---8 mfd. rl< ot

C52—.75 mfd paper
C53—.1 mfd paper

C54—.1 mfd paper

wifd paper
L ﬂ—l mfd, 2000z,
C59—2mfd, 501
C60—2 mfd, 500v.,
C61—.0053 mfd, mica
C62—4 mfd, 5007,
C63—4 mfd, 5000,
C64—4 mfd, 50
C65—1000 mfd, 100v,
C66—1000 mfd, 400z,
Co67—1000 mfd, 5000,
C68—4 mfd, 2000z,
Input to modulators,

PECELL

SIMPLE FILM TELEVISION TRANSMITTER

TRANSMITTER
TuBE

PICTURE POLARITY

lIeft ont, 1000 mfd.
C70—4 mfd, 3002,
mfd paper
3 mfd mica
mea 1
meq 1.
meq pot.
l\lfi meq Iz
R35—.1 mey pot.
R6—40,000 oluns 1 to.
R7—10,000 ohms 1 z0.
R8—10,000 olims 1 z0.
R9—1 mea 1 2.
R10—1 mea 1w
R11--50 ohms C.T.
RI12—1 meg 1 w.
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RI13—40,000 ohms 1 w0,
RI4—10,000 ohms 1 .
R15—10,000 olins 1 w.
K161 mea 1.
RI17—1 mea 1
R18—350 olns C. T.
R19— .1 men. 120,
R20—40,000 chms 1 0.
R21—10,000 ohms 1 2,
R22—10,000 ohms 1 20,
23— mey 1
R24—1 mea I 0.
R25—350 ohins C. T.
R26— .1 meq pot.
R27—Left out
R28—40,000 ohm 1 .
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R30 .l.mm 1z,

‘I mew. e,
—10,000 ohms 2 w.
10,000 olims 2 1.

Ri2 Alwm ohms 10 ze.
R43—6000 olms 1 w.
R#4—50 ohms C. T.

R45-—300,000 ohms
RA46—30 olims C. 1
RA7—1000 oloms 1
RA8-—-38,000 oltms 1 ze.
R49—50,000 ohms pot.
R50--7500 ohmis 10 2
I\51—7 500 ahms 10
l\' 50,000 ohms p

o000 ohms 1 ze.
300,000 ohms 1.
—1000 ohms 10 .
50 ohms C.T.

Rﬁ(L—-lwllP olms 10 ze.
R60—50,000 ohms pot.

R61—250,000 0hms pot.
R62—1 meqg 2 2.
R63—10 meq 2 w.
R64—10 meg 2 1.
R65—1 meg 2 =

R ¢

R72—1 meq pot
R73—.3 mea 5 2.
R74—1 mea pot.
R75—20.000 ohms adj.
R76-—100 ohms C.T.

R77-=5000 ohms 10 z0.
R78-—70 ohms 10 zc.
R79—--70 ohms 10 ze.
RS80-—10,000 olm 10 0.

marked R4
Fil. res. last 57's

marked R32 is 50 ohms
Plates res.opposite R29
wnmarked, 10,000 ohms

pe



in parallel insofar as the power circuits

High voltage power supply for the
cathode tube can he seen directly behind
the amplifier in the picture at the top of
the page. It uses a single 86 rectifier
and operates on the hali-wave rectifi-
cation system. The current drain from
this power supply is onc milleampere
and it will not cause any voltage fluc-
tuation in the power supply when this
is used. A full-wave system could be
used, but the cost would be exorbitant.
The diagram fully explains the compo-
nent parts and their hook-up. It also
gives the necessary voltages for check-
ing.

After the high voltage supply has
been completed, the sweep circuits
should next be commenced. The cath-
ode ray sweep circuit and its associated
power supply is shown. The controls
in the front of the panel are from
left to right the horizontal amplitude
control, the horizontal frequency con-
trol, blocking control, frequency con-
trol and the verticle amplitude control.
This sweep circuit operates the horizon-
tal'and vertical amplifiers of the cathode
ray oscilliscope. It utilizes two 885 dis-
charge tubes and two '58 tubes. The as-
sociated power supply to which it is
connected by means of a cable and plug
arrangement contains a power trans-
former a type 53Z3 chokes and the con-
densers in filter arrangement. Two
power supplies are mounted on this
chassis, one for the sweep circuits and
the other for the amplificr. The trans-
formers are mounted along the rear side
of the sweep circuit chassis and 234 volt
filament transformers are used to light
all of the heaters in the transmitter.

After the oscilliscope power supply
and sweep circuits have been completed
it will be well to test them with an os-
cilliscope. In the event that the sine
wave input is not available for test
purposes, 60 cycle current may be put
upon horizontal or vertical plate through
a 002 mid. mica condenser. If every-
thing is in order, the oscilliscope should
operate as is customary.

The amateur is now ready for the
construction of the difficult part, the
amplifier. Component parts are all listed
in the diagram itseli. Procure a chassis
35 inches long, 10 inches wide and 6
inches high, Divide this into six com-
partments, each of approximately 6 x 10
inches in size. The tubes should be
mounted in each compartment as is
shown in the photograph, making cer-

tain that all wiring is as short as pos-’

sible. Do not purchase anything but
the very best parts. Check each resistor
at the time of the purchase, and be sure
that the values are exact and usc the
ohmmeter as a reference rather than the
printed label upon the part. A few olims
difference in the various resistors might

unbalance the amplifier and will make
a great deal of difference in the per-
formance of the finished product.
Mount the Eby cell on the outside of
the chassis to the extreme left and pro-
ceed with the wiring and construction
as is indicated jointly by the diagram
and the photograph.

After the amplifier has been com-
pleted tubes should be inserted and it
should be checked for hum by turning
on all of the filaments and the voltage
to each tube. If any hum is present, it
will show on the cathode ray tube in
the receiving position. Hum must be
removed before the amplifier can be put
into television operation.

By means of the lenses, focus the
beam of the transmitting cathode ray
tube upon the Eby cell. 11 everything is
in order, a square frame of light should
appear on the receiving tube at the other
end of the amplifier. Both cathode ray

il
(Black Box Foto)

Checking transmitter's Video section

shows a good, clear picture coming

through. Note the typical amateur's
mounting. The cover is cardboard.

tubes are connected in parallel as is in-
dicated in the diagram. If the diagrams,
pictures and hints herein contained,
have been followed, and the apparatus
tests ok, a picture can now be televised.
Place a sharp contrast negative up
against the end of the cathode ray in
the transmitting position. Turn on all
filaments and tubes. i evervthing is
working right, a positive reproduction
should appear on the receiving C. R.
tube sereen. You are now ready to put
the television transmitter on the .,

Because of the wide frequeney range
of video signals, it is impossible through

Radio News, April 1938

Courtesty of Joe Sousa
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a transformer plate to modulate any
transmitter.  Grid modulation, there-
fore will have to be resorted to. The
modulator and driver should now be’
constructed. We used a pair of 10's as
modulators and a pair of 10's as RF
final amplifiers.

Feeding the output of the amplifier
at points x-x into a pair of 43’ in
push-pull as is indicated in the diagram,
we fed that to 2 10°s operating in Class
A. Here again the diagram is self-ex-
planatory. The output of the 45 drivers
is fed through a low impedance net-
work to the modulators. These, in turn,
grid modulate another pair of 10's act-
ing as final RF amplifiers . The crystal
and exciter circuit in the RF section has
not been drawn since it is well-known
to almost every amateur.

In order that amateurs who have dif-
ferent types of recciving sets, as well
as any short wave listeners who might
be equipped to give you a report, can
tune you in, the following procedure is
one we adopted with considerable suc-
cess,

Fire up your regular transmitter, call
“CQ Television,” or “CQ Video.,” Do
not turn on the Video transmitter. When
you make a contact, inform the person
recciving, that you wish to transmit a
video signal. The person receiving will
need the following information. First,
the wavelength in KC upon which you
expect to transmit your video signal:
sccond, the horizontal scanning fire-
quency, and third, the vertical fre-
quency of the image.

Acwally in practice, it works out
something like this. W9 . .. calls CQ on
59.9 MC. Recciving a reply, he advised
the recipient to watch for the video
signal on 38 MC and gave him the hori-
zontal scanning frequency of 5760
cycles and the vertical frequency of 24
cycles.  The recipient then tunes his
television receiver to 38 MC and set his
cathode ray sweep cireuit to the horizon-
tal frequency of 5760 cycles and the
vertical frequency of 24 cycles. By
doing this, the transmitter and the re-
ceiver were in synchronization. Trans-
mitted signal and picture came through
with considerable clarity. Audio or
voice transmission must be at least 1.5
MC removed from the video signal.

The transmitter we described does not
transmit any signal of a synchronizing
nature, but it does enable the amateur
to start on his way with television, As
we see it, in the future amateurs will
call “CQ Video" and receiving an an-
swer, will transmit their video signals,
The receiving amateur will set up the
necessary components in his receiving
oscilliscope to synchronize with the
transmission. Wide variation from 60
cycles on the A.C. line will prevent the
picture from being received properly.
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