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Building a Low-Cost

@ THE art of television has made such rapid progress in the past

few months that experimenters should take a serious interest
in gaining all the knowledge they can in this most fascimating of
all radio sciences,

Insofar as the practical side of it is concerned, there is no better
way of learning the functions of teleyision than by building a set.
However, the cost of the necessary parts, particularly a large
cathode-ray tube, is usually rather high for the beginner,

+ he set about to be described is within the means of the average
experimenter, and the voltages involved are not much higher than
those encountered in ordinary radio receivers, A 2-inch Type 902
cathode-ray tube is used, and the quality and brilliance of the
picture are very satisfactory. The design is such that at 3 later
date, as the experimenter progresses, the set can be arranged o
accommodate a S-inch tube with the necessary changes in the
power supply, ete.

The set is built in two units, the power supply and the chassis
containing the tuner, video amplifier, sweep circuit oscillators
and associated circuits. The tubes are arranged in the proper
sequence to permit the most efficient layout and the shortest leads.

The power-pack is interconnected by a cable and plug arrange-
ment, thus effectively segregating it from the main chassis,

MAIN CHASSIS

The main chassis is 11" x 164" containing the following com-
ponents.,

T.RF. Syttam Used

A J-stage T.R.F, (tuned radio frequency) unit using the special
high gain 1852 single-ended television amplifying tubes is followed
by a 6H6 diode detector. Another 1852 is used as a fSrst video
stage, followed by a 6F6 second video stage.

A 6HG6 is used as a synchronizing separator which feeds the
synchromizing pulses 1o a 6F7 frequency separator which uses a
selective circuit to feed the vertical and horizontal pulses. Two
6N7 tuhes are used as sweep circuit generators, connecting as
blocking type oscillators, A single 6F8G is used as the horizontal
and vertical amplifier which feeds the deflecting plates of the
cathode-ray tube.

The set should be regarded as a combination of units and each
wired up in a2 progressive manner and tested before proceeding
to the next unit. In that manner the experimenter can better
understand the principles and less trouble will be experienced.

The sockets should be mounted on the chassis and so placed
that the wiring will be as short as possible. A heavy bus wire is
next soldered 1o the chassis alongside of the sockets; all ground
return leeds showld be soldered to this wire, The potentiometers
are mounted and all filaments wired up, A center-tapped resistor
is soldered across the detector tube heaters and grounded to the
bus.

An 8.wire cable should be connected to a terminal strip in the
main chassis <o that it can be connected to the power supply unit.
Potentiometers R59, R38, R65 and R63, which are the horizontal
centering, vertical centering, intensity and {ocusing controls, should
be wired next. The cathode-ray socket is also wired up. At this
point the power supply unit should be constructed so that the
first tests can be made

Power Supply Details
The chassis for the power supply is 9" x 12* and is of ample
size for the required units. Two separate power transiormers and
filter systems are used. The high voltape is supplied by a single
81 hall-wave rectifier, providing the various voltages for the
cathode-ray tube, Inasmuch as the curvent drawn from this crcuit
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iy very low the nlter requirerents are very simple, o that 3 high
value resistor can be nsed withtot any appreoable voltage dron,
which also permits the ose of smailer alter condensers. The
other power transiormer s of the convensionol type, sopplying
veltage 10 i 80 1y pe rectifier ned a 63 V', putential 1or the beaters
Ad can be ween 1o the wirng diagram the perireee teemival of (he
Figh voltage supply s grounded and the weaatioe of the 30 rectifer
Ix alwo grovnded ; thus the volwges i the ligh cids of the rectisisrs
are adlitive, There ncdr showld ie Samdled sl cave and wurst be
weil mudared. When this uniz i compleiely wired up, the cablz
fram the waia chassiy shoald be plugged to 6 and a Jontininy
fert of the cathode-ray voltage cupply cirevits dwoukd % mmce,

Oscllaten

The o ON7 Dlocking osallutors are wiced pp next, togetber
with the 8FF8G amplines and the 6F7 ‘recuency sepiratoe,

After thic s beea carefulls done ama fearcd for continnits
the power should be turred on, As so0on as the il es heat up, an
oblopg af lgat dwald appear oa the sorexe of the cathadsmy
tube, the gize of which can Le comrollec by the Aocizortal an
verteal size contrals, K49 and R36

L this nartera does rot appear, the cettenicg controls K33 nea
R59 shoud be vcavipuluwed, I ooly 3 vertical line appears. check
for an crror 1 the wirayg or uther defect ‘n the horizuntal

Mr. Scorxari demonstrated his low-cost tele-
vision receiver in the editorial offices of this
magazine and very goed images were ob-
served on the 2-inch cathode-ray tube. This
makes a dandy television image recsiver for
the beginner, or for those wishing to make a
start in television at reasonable cost. A total
of 14 tubes is used.

cireni. The converse s troe i soly & horizonsal Fne appeacs,

After this part of the zrcuit 9as leen tested successiully, the
moss difScule part of the set bac heen built

The next dep i to wite up the RF, mming wnit. 7 eols
12345 comprse & turng No. 12 capper wire wound on 2 half
fuch diameter form and removsd. The actenna coil. L1 is 4 rns
Now 18 wire wound o o quaster inch clameter Sorm and fs [nserted,
properly spaced, wto L2

The arart gdoes noe ciffer very muck o the ezover-
tiomal

(Contiund on page 364)

Television Receiver

Peter Scozzari

Wiring diagram of the
telavitier image receiver,

-4
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Broad R.F. Band

In order to meet the requirements for
sufficient picture detail, a very broad fre-
qumc?' band (25 megacycles or better)
must e passed. To achieve this result, some
compromise must be made in the gein. For
that reason cach tuned cireuit is saunted
with @ resistor to broaden the response,
Furthermore, a tuned circeit of this type
| peaks very sharply when resonated. It is
| therefore best when aligning this circuit
2o slightly detune each stage so that the
peaks will he grouped closely together and
\afford a better band-pass characteristic, In
|wiring this unit, careful attegtion should be
givenr to every detail, or instability will
resuit. Copper shielding, as shown in the
illostration, should be provided, and all
wiring kept as short as possible, with the
liy-pass condensers connected directly to the
point specified.

Datector Circuit

The detector circuit is the conventional
diade, except that different circuit constants
arc psed in order to pass the higher video
frequencies. This brings s to the video
amplinier which s somewhat the counter-

rt of an avdio syvstem, exceot that much
ugher irequencies are handled.

b plaze circuir is shun: compensated.
wilizing a choke and a very low resistance
late lvad n crder to waintain the high
requency response. In wiring this circui,
all grid and plate wiring must be keot at
least one-balf inch away from the chassie
in order to avoid capacity lasses.

To appreciate the need for such a high

uency response it must be realized hat
in the inhinitely short of time hetween
synchranizing pulse pedestals, namely 13,230
eycles per second, the video modulation
occurs, and it ie at this point that the hori-
zontal Lne is traced out with its macy
shadings, which make vup the picture derail,

Fullowing the second video stage is tae
6H6 synckranizing scparator winch fume-
tizos to scparete the syuchronizing pulses
from the yvidea sipnal

Porertiometer R28 g0 biases the 6HO thas
only the syochrovizing pulses are passed,
Thus signal constizuzes Two irequencies: the
lorizonzal hine freguency which s 13.230
cycles and the vertical (or frame) fre-
uency which ic 60 cycles, interlaced to pro-
3uce 30 complete pictures per second,

Fraquency Separator

The 6F7 ireguency scparatur serves Lo
separate the 13230 cycle irom the 60 cycle
line and frame components,

The cizcuit works in the following wan-
nez, The ivpat of the penvade section is fed
through a £0 mmf, condenser which offer:
' a high reactance to the low requency com-
ponemt: the high irequencies are paesed
very easily.

The zame tunction in & reverse manne:
ozcurs in the tricde sectior, in which the
output iz shunted with a .25 me, condenser
whick efccuvely climinates the high ire-
quencies,

These components are then ied to their
respective horizontal and vertical sweep
vsaillators where they serve to trip the gnds
of the oscillators at the precise moment
necessary to maintain praper syrchroniza-
tion.

When the set is completed, it should be
connecied to a suitable dipole antenna which
must he carcfully constructed, For the 44-50

meguevele band, each rod should be 63
inches i length in order to resonatw
properiy.,

Please soy you saw 1 in RADIC & TELEVISION

Building a. Low-Cost Television Receiver
(Continued from page 341)

' At the time this sct was designed only
one television transmitter was in operation
in the metropaiitan (N. Y. City) arca.
Thereiore, no provision was made for
switd:ing to other channels. However, the
we; can mﬂg; accommodated to r:c:;)\ic
other stations incorporasing a suitable
switching arrangement that ){:-?ll interpose
another pre-aligned set of trimmer con-
densers across each coil for each wdditional
channel desired.

The R.F. unit should be carefully aligned
by using a pair of phones in series with a
Ol mi condenser across the plaze of the

F6—2nd video stage and ground, The video
signal will be easily recognized by a 6l
cyele lwzzing note, after which the image
tube itself can be used ior better alignment.

After the sigral is tuned in, the intensity
contral, K63, should be turned until a pat-
tern appears oo the screen; then the hori-
zontal control, R42, is roated until the
picture locks in horizentally. Next the ver-
tical control, R43, is rotated until the pic-
ture is locked in verticoliv. Then the center-
ing controls should be adjusted to propcrl?'
center the picture. The contrast chotrol,
R3, which is really the R.F, gain control,
should he 1urned just far enough to give the
proper degree of contrast, Finzlly focus the
picture by means of RG3 for best detzil.

In aperating the set, care saculd be taken
to keep the mtensity control, RE5, in the
off position while the set is warming up o
a stationary spat will appear on the screen
which may damage the cathode-ray tube. It
was ound advisable to use a § vait’
potertial an the CR. Heater in crder tw’
permit the sweep circuit 1o warm up soones,
thus preventing a stationary spot.

Tae pictures obtainable with this set
considenng the small size of the tube, are
very entertaining and together with the
experience gained by the experimenter
should prove a very worthwhile accomplish«
ment. .
{ The accompanying sosnd can be picked
up on a S-IV converter councricd 1o your
requiar brogdeast or all-wase yeceiver, or
possibly vour pregent soind recciver tuncs
aown to 6 meters end below, so that diw
televesion sonnd cianel cen be tinred .
NBC mege s wansmtted on 4327 me;
ronnd on 4955 wre.)

PARTS LIST
RCA (Tubes)

t—8]
=302 C-R

(Transformers |
1-~Horizenta! oscillation transformer Noo J2899

+
J==\"ertical excillasion transformer No. 37R0K (T

THORDARSCN

1— 1) T1IR1L.630 V.C.T. (C.T. =0t used)
1={T2) TR 68 VISAT Ve 4 o, 750
1—(CH1, T75Ca9, 28 benrles

IRC (Potentiomsters)
ey
230,000 ol o
2-=150,000 ohm

{ Resistors)

3==1,5€D ohm
=130 vmn
5—5,000 vho
560,000 obriny
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1==1,200 olim
w1 mepohm
140,006 ahm
1—.3 megehm
1==3 wegohm
1—21 megohm
15,000 oaum
—:.000 olma

——

=y

—_— o

i obooo =10 wate, wire wocnd
a0, < wate, wire
00 ohm

1
1—a00. IIM ohm
12,000 ohm—1 watt
1—50 obm center lap 20 wart
1==100.000 amm ! wart 2
TAL 15 wary, rxcept these specified otlierwiee)

CORNELL-DUBILIER {Candensars)

196 mf. 450 v.—~JR 516
I—B8 mi, 450 v.—JR-In8
a1 mf. 10Nl v ~R12100
i—45 mi. 1 00 v —DT-1053
1 05 mf 400 v.—DT455
=005 ul. ¢ v—[XT 408
i== Q015 mi mica--<1W-5D1%
1201 mi 400 v —DT-451
3—. 2% mf, <00 \.—DT-‘P”S
=1 mf, 4 v —DT4P
bz, 4N v, DT*“S
1—325 mi. 8§ v—BR-z‘J
1—I0 mf, 25 v.~JR-102
=150 mmf. sca—IL 5T1S
|20 mmt, mica— \W-5Ta*
1—3i0 mmi, mica—3W.: 85
T 001 mf. mica—iW.
V—Volta (W, V) !
*An 300 mmi. mm! connested e Jazallel with a
o mnmi, comd,

MISCELLANEQUS

L-1— tuens No. 28, ©" length,
Ptz turns No, l.‘ turns succd skickness of wire
L-3—6 turng Na, 1
L-4~& riras Na, 12
L-5— m:m No. 12
tl‘r—l 5 lurns 'Jn 34 ennmeled
F=175 turns 5" form
L-B-~2S rarns No, J4 enameled
825 tornn No. J4 enameled
=25 M. H. chokes

5— 50,000 ohm
7% shm
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