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B Top view of the tele-
vision receiver as it
will appear when it's
completed. Tt will re-
ceive fine telecasts
in a radius of about
30 to 40 miles from
the transmitter site.

1TH television looming on the
Wharizon an attitude of watch-

ful waiting is being assumed
by the radio public in general. But
neither the ham nor general radio ex-
perimenter is the type to sit and wait
for someone else to do things for him.
Not so many years ago when there
began to be some thought given to the
possible practical value of short waves
for communication and broadcasting
these men didn't wait for someone
else to point the way. They dug in
and pioneered development. There is
every chance that they are likewise
going to play a big part in the evolu-
tion of television. Even the Radio
Corporation of America recognized
this possibility when over a year ago
it made both information and special
television tubes available to experi-
menters, and particularly to hams.

The public in general can watch and
wait, and can plunge when satisfied
that television is not only here, but
here to stay. But how about the ex-
perimenter? Is he going to do this
too, and then become a stereotyped
looker in? Or is he going to dig in
before that time, find out what makes
the wheels go round by building his
own receiving equipment, and be one
of those "in on the ground floor” when
the game becomes fully and finally
established in the spring of 19397

There are many experimenters
whose minds are made up in favor of
the latter course of procedure, just
waiting for a ripe time to get going.
To these a few words of suggestion
may be in order to get these more
hardy persons started in this field.

In this video set, which is based on
the Garod Model 100, certain refine-
ments have been avoided—refinements
whose complications do not justify
their advantages. It is believed by the
designers, for instance, that to build
the sound and video receivers in one
unit would add complications not war-
ranted by the saving in space and a
few tubes that might result. More-
over, a separate receiver can be more
readily used for other ranges such as
the 5- and 10-meter ham bands, the
u.h.f.,, high-fidelity broadcast stations,
etc. than can one whose circuits are
intertwined with those of the video
receiver.

The complete circuit diagram for the
video receiver and power supply is
shown in the figure. These are two
separate units as shown and are inter-
connected by means of cable and plug.

The first six tubes constitute the
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superheterodyne receiver and include
one r.f. stage, combined oscillator-
mixer, 3 i.f. stages and diode detector.
This differs in a number of respects
from conventional broadcast super-
hets. First of all, every r.f. and if.
circuit must be capable of passing a
tremendously wide band of frequen-
cies which constitutes the video signal.
Even where only a single side-band is
transmitted the receiver circuits are
called upon to pass a band approxi-
mately 2500 kilocycles wide or more.
This is accomplished by heavily load-
ing the tuned circuits of both r.f. and
i.f. with resistors as shown at R1, R6,
R10, etc. The r.f. and i.f. tubes are all
of the new ultra-high frequency type
developed especially for television use.
These tubes provide high gain at these
frequencies — gain comparable with
that obtained at lower frequencies
from the BKT, ete.

The tuning range is approximately
39 to 63 megacycles, and the interme-
diate frequency 12 megacycles. The
receiver is designed to receive pictures
from stations using the R. M. A. stand-
ards of 441 lines, 30 pictures per sec-
ond with interlaced scanning. It can
be adapted to other standards by al-
teration of the sweep constants.

The first and second video ampli-
fiers (1852 and 6V6G) function like
the audio amplifier in a sound super-
het except that they must be capable
of passing a wider frequency range.
There is also the difference that the
signal as amplified by these tubes con-
tains not only the picture modulation,
but also the synchronizing impulses
by means of which the viewing process
at the receiving end is kept in exact
step with the scanning operation at the
transmitter. There are two groups of
impulses, one controlling the horizon-
tal sweep and operating at 13,230
cycles per second, the other the ver-
tical sweep, at 60 cycles per second.

These three components must be
separated at the output of the 6V6G
so that each can perform its individ-
ual function. The image signal is fed
to the control grid of the 2005 cathode-
ray tube where it varies the brilliance
of the spot of light on the end of this
tube, thus providing just the right de-
gree of light or shadow for each small
element of the image as it is built up.
[See Introductory Television Course in
this issue.—Ed.]

The scanning impulses are of great-
er voltage amplitude than the picture
signal and are separated from the lat-
ter by means of the 6H6 diode just to



For those living within a short radius of the

transmission of television pictures,
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large, clear and distinct image reproduction.
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Engineering Dept.. Wholesale Radio Service Co., Ine.

the right of the 6V6G video amplifier.
This diode is biased by means of the
potentiomeler R36 so that it passes
current only voltages above a prede-
termined level appear in the output
of the 6VGG. Thus by adjusting this
level (by means of R36) to a point
somewhat higher than the picture sig-
nal output the synchronizing impulses
are scparated from the picture signal
and cause current to flow through the
6116 corresponding to the synchro-
nizing impulses. Then by means of
properly proportioned circuits, the
high-frequency and low-frequency
synchronizing impulses are separated,
the former being fed to the control
grid of the high-frequency sweep oscil-
lator and the other component to the
low-frequency oscillator.

These two oscillators each utilize
two tubes in a multi-vibrator arrange-
ment, the circuit constants of which
are adjusted to approximately the de-
sired frequency. Then when the syn-
chronizing frequencies are impressed
on their grids, they lock in at the
impressed frequency exactly. Their
outputs, taken off at the cathode cir-
cuits of the 6FRG's are fed to the
deflection plates of the cathode ray
tube and thus control the horizontal
and vertical movement of the electron
beam which traces the picture on the
sensitized end of this tube.

Separation of the synchronizing sig-
nals after rectification in the 6H6 is
accomplished through selection of the
proper resistance-capacity filter val-
ues. €32, having a value of only .00001
mid. will not pass the low-frequency
signal but will pass the high-frequency
impulses to the grid of the high-fre-
quency oscillator. The low-frequency
impulses are readily passed by C31 to
the grid of the low-frequency oscil-
lator but the high-frequency impulses
arce blocked out of this circuit by the
high resistance of R34. Thus complete
scparation is effoctively obtained.

The cathode-ray tube cmployed is
onc of the 5-inch type in which the
image has a greenish tint. Tubes
which provide a black and white im-
age can be used but have the objection
that for given anode wvoltages the
images arc less brilliant, which is an-
other way of saying that for equally
brilliant pictures the “green” tube is
less expensive.

All voltages for the cathode-ray
tubes arc provided by the 879, high-
voltage supply. The 5Z3 supply takes
care of all other tubes,

Referring to the top view, the tube

New York City, N. Y.

line-up beginning with the 1852 r.f.
stage corresponds exactly with the
left-to-right arrangement of the tubes
in the figure. The four sweep oscil-
lator tubes are those grouped at the
end of the chassis. The cathode-ray
tube mounts horizantally above this
chassis, being supported by its socket
and a large bracket just behind the
variable condenser gang.

Considering the front of the chassis
as the end on which the tuning con-
denser is mounted, the controls along
the left-hand side, from front to rear
are: i.f. gain (contrast), vertical (low-
freq.) sweep, horizontal (high freq.)
sweep, synch. separator bias, vertical
centering, horizontal centering, focus,
cathode-ray tube bias (brilliance).

As will be seen from the foregoing,
the construction is straight-forward
and is well within the ability of the
experimenter who has had an appre-
ciable amount of experience with ra-
dio construction. The building of this
equipment is not recommended for the
novice, or for one whose technical
background is not suflicient to provide
an understanding of the principles
utilized in television circuits. A tele-
vision recciver necessarily involves a
considerable amount of technical com-
plication but is well within the ability
of anyone who has a fair understand-
ing of the principles of operation of
other modern radio cquipment, and
who is willing to devote a little study
to the fundamentals of television. A
more complete discussion of television
theory and practice will be found in
{1) two comprehensive volumes enti-
tled Television, published by the RC A
Institutes Technical Press, 75 Varick
Street, New York City, and (2) in the
extremely simple comprehensive tele-
vision course appearing in this publi-
cation.

So, for the experimenter who is
“rarin’ to go" it is believed that this
sct provides the means, and will be
productive of real results in actual
on-the-air operation. In addition the
job of constructing and adjusting the
finished receiver will provide first-hand
experience which will prove invaluable
for the man who looks on television
as an opportunity to get into an un-
questionable coming field of business
activity.

Construction Hints and Data

The antenna primary L16 is con-
nected to the Dipole (or other type)
antenna through a twisted pair. The
secondary is tuned to the carrier fre-
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B While the connections
may seem complicated,
they are not; and the
set is easily assembled
by following the ex-
cellent instructions
and routine sug-
zested by the author.
Careful coustruetion
makes goad piclures,
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quency by the first section of the three
gang condenser, and is fed into the
grid of the 1852 R.F. amplifier. The
plate circuit feeds through inductor
L2 as a plate load into the control
grid of the 6K8 converter (through
the .0001 mfd. coupling condenser).
The oscillator is of the Hartley type,
although the elements have been used
in a somewhat unconventional man-
ner, Note that the oscillator plate
(No. 6 pin) is not used. It was found
that better stability was obtained with
the ecircuit as shown, than with the
conventional arrangement. The con-
verter is followed by three LF. stages
operating at 12 M.C. The 6H6 is used
as a diode detector in the usual way.
The two chokes L8-L9 together with
the .00003 mfd. condenser serve as a
filter to remove the LF. component
from the video channel. The 1852 and
6V6 act as 1st and 2nd video amplifiers
respectively for the picture signal. A
single 1% volt cell such as is used for
Pen-Lite flashlights supplies the “C"
bias for the 1852 first video stage.
This cell will last for a considerable
period, since no current is drawn. The
output of the 6H6 is connected to the
control grid of the cathode ray tube
as well as the synch. separator.

The sweep circuit oscillators are of
the multi-vibrator type, are very sta-
ble in operation, and can be readily
controlled by the synch. pulses, which
are introduced into the respective
grids of the 6L7 tubes. Both sweeps
utilize the same circuit arrangement,
except of course, that different con-

stants are used for the horizontal
(high) and vertical (low) sweep fre-
quencies. The saw-tooth waves gen-
erated in such a multi-vibrator, are,
if no compensating means is used,
logarithmic in form. Chokes L12 and
L13 are therefore inserted to correct
this deficiency and produce a saw-
tooth, substantially linear, so that the
electron beam is carried across the
tube at a uniform rate.

The synchronized saw-tooth pulses
are then fed to the two sets of deflect-
ing plates to scan the face of the pic-
ture tube by means of the electron
beam emitted by the electron gun in
the neck of the tube. This beam is in
turn modulated (through the control
grid) by the picture impulses obtained
from the output of the 6V6.

Means are provided for centering
the picture by varying the fixed posi-
tive potential on the two sets of de-
flecting plates. Other controls focus
the beam by changing the potential
on the focusing electrode (R39) and
adjust the bias on the cathode ray tube
(R56) to set the average brightness,
(contrast).

Assembly and Wiring

The assembly of the component
parts may be seen from the photo-
graphs and diagrams. All parts should
be assembled as shown and checked
against the circuit diagram to prevent
any possibility of error.

Note that the end of the shield on
the underside of the chassis is soldered
to a lug fastened under one of the
screws on the gang condenser.

Coils L1, 1.2, 1.3, and L16 are wound
with No. 16 bare wire. A %" diameter
form is used and removed after wind-
ing. Turns are spaced approximately
14", The number of turns is indicated
in the diagram.

It is important that the wiring
shown in diagram be followed care-
fully. As each wire or component is
put in, it should be checked off. The
grounds and heaters should be wired
first, then the various B voltages, i.f.
transformers; then resistors, mica and
tubular condensers. All wiring should
be as short and direct as possible.
Particular care should be taken in
wiring the wvideo amplifier to avoid
high grid or anode capacities to
ground, since this will result in a loss
of high frequencies with consequent
poor detail. This applies especially to
leads from the Diode detector to the
1852 and coupling condenser from 1852
to 6V6 as well as wiring from L11
These should be lifted away from the
chassis 4 to % inch. Do not fasten
the grid lead from the picture tube to
the chassis or wrap it around the
other leads in the cable.

CAUTION ) ] )
Approximately 1400 volts 15 supplied to the high
voltage Anode. This voltage should be treated
with great respect, since under certain conditions
it may be DANGEROUS. Be sure that the power
switch s OFF or better still, remove the line cord
from the outlet, when making any changes, or
touching any parts, other than the control Enobs.
With a high resistance (1000 ohms
per volt) voltmeter, measure all volt-
ages, with respect to the chassis. Re-
sults should be approximately as tab-
(Synchronize further on page 64)
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Rate 15¢ per word. Minimum, 10 words.

CORRESPONDENCE COURSES

UBED Correspondence Courses anid Edu-

cational Beooks sold or rented. Inexpen-
sive., Money-back guarantee. Write for
Free Catalog listing 4000  bargains.

{Courses Bought.) Lee Mountain, Plsgal,
Alabima,

PATENT ATTORNEYS

INVENTOERS—Before disclosing your in-
vention to anyone send for Form “Evidence
of Conception' ; “Schedule of Government
and Attorneys' Fees” and instructions. Sent
free, Lancaster, Allwine & TRommel, 414
Bowen Building, Washinzton, . C.

PATENTS — Advice  and  booklet  free,
Highest references. Best resultas. Prompt-
ness assured. Watson E. Coleman. Pat-
%ntcL&\v\'yer, 724 9th Street, Washington,

INVENTIONS WANTED

INVENTIONS Commercialized, Patented
or unpatented. Write Adam Fisher Cowme-
pany, 278 Enright, 5t. Louls, Alissouri.

RADIO ENGINEERING

RADIO Engineering, broadeasting, avia-
tion and police radio, servicing, marine
and Morse telegraphy taught thoroughly.
All expenses low, Catalog free. Dodge's
Institute, Elm 3St., Valparaiso, Ind.

MISCELLANEOUS
WANTED oviginal poems, songs, for im-
mediate consideration Send _poems  to

Columbian Music Publishers, Ltd., Dept
283, Toronto, Can. ’

CASH for old issues of Radio News: 1618,
1620, 1922, and Electrical Experimenter,
1918 and eartier. J. T. Lipani, Ashland
St., Boston, Mass,

® BUY
SELL

EXCHANGE
RADIO EQUIPMENT

Is there any particular equipment you'd like 1o
pur? Do vou have any enquipment in yoir work-
shop that yon want to sell or trade? If -0, make
it Lnown through this Classified Section.

To make it easier for you, DADTO NEWS offers a

special non-epimercial™ rate to readers: 10 wouds
for §1,00—15e each for extra words, prel Sim-
¥ send vour ad and remittance to:  Ulassified,
608 S. Dearborn St Chicago

RADIO

TRADE, % H.P, 2 eycle Maytag gasoline
motor for battery operated shortwave re-
ceiver,
Mont,

HAM STUFF

PLANS 18 Record-breaking Crystal Sets,
with “Radiobuilder”—yeuar, 2ie. Labora-
tories, TT700-II KEaat 14th, Oakland, Cali-
fornia.

SPECIAL RATES FOR READERS

A special classified rate is now offered
for readers [non-commercial) who wish
to buy, sell, or exchange radio sets, trans-
mitters or parts; 10 words for 50c. Extra
words, 15¢c. Payable in advance.

Floran Higgins, 3ox 647, Havre, |

RADIO NEWS

February, 1939

Television Receiver
{Continued from page 24)

ulated. Variations will occur due to
line voltage conditions and tubes. If
there is any substantial deviation in
voltage from that given in this table,
ascertain the reason, and correct it
before proceeding further, or damage

to tubes or other parts may result.
WARNING

Be sure that the Voltmeter prongs are well
fnsulated and use great care in making these meas-
urements to aveid shock from the High Voliage
supply.

Alignment and Operation

Set the picture tube bias control
(No. 1) all the way to the right. Set
the horizontal and vertical sweep
(Nos. 6 and 7) controls half way.

Now turn the spot locating control
{No. 3) all the way to the left and
rotate the other spot control (No. 4)
through its entire range. If neither
a spot nor a raster (the scanning pat-
tern) appears, move the first spot lo-
cating control (No. 3) slightly ta the
right and rotate the other locating
control through its entire range
again. Continue this procedure step
by step until something appears upon
the viewing screen of the C-R tube.

Now adjust the vertical and hori-
zontal sweep controls until a complete
raster appears. This should be ap-
proximately 4" square (the actual
picture will be somewhat smaller due
to the presence of the blanking and
sync pulses in the station carrier).

By means of the spot location con-
trols (Nos. 3 and 4) this pattern may
now be centered on the tube face.

The size of the picture is deter-
mined by two factors, namely: the
sweep circuit voltage and the voltage
applied to the second anode. The pic-
ture increases with increase in sweep
voltage and decreases inversely as the
square of the second or high voltage
anode potential. The saw-tooth volt-
age developed by the multi-vibrators
is a function of the “B" voltage ap-
plied to the plates. Since we are op-
erating near the voltage limit of the
5Z3 rectifier tube, it is impractical to
obtain any improvement in this direc-
tion. Amplifiers could be used to
increase the sweep voltages, but this
would complicate matters greatly. The
other alternative is to reduce the 2nd
anode voltage. Referring to the ecir-
cuit diagram, a 100,000 ochm (RE6)
dropping resistor is indicated in series
with the low wvoltage filter system.
This results in a larger picture, at
only a slight sacrifice in brilliance.
The use of this resistor is optional,
depending upon which characteristic
is the more desirable.

The image ratio should be 4:3. If
the picture does not conform to this
ratio, a rearrangement of resistors in
the sweep plate and screen circuits
will correct this. Potentiometers could
be inserted to control the voltages
applied to the deflection plates, but
these additional controls are hardly
necessary, since once this adjustment
is made, it need not be changed, for
a given set of tubes.
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HANDY POCKET TESTERS

Model 736 A.C. and D.C. Pocket Tester
Readings are: AC. and D.C. Volts 0-
15-1580-760; D.C. at 1000 ohms per volt
and A.C. at 400 ohms per volt: D.C.
Milliamperes, 0-1%-153-131; Low Ohms,
15 to 1000: High Ohms, 0-100,000 ot 1%
volts. Bxternal hatteriez may he used
for higher resistance measurements.
Hans Triplett instrument. Molded :

: 5 T UL A ACCESROT

8

included.
Model 737—for D.C. readings only
Complete with accessories..,..... SO0

Model T25.-same as Model 737 except
operation simplified by handy se-
leetor swit Complete with acces-
BOTIBE ...t .ssessveennrvniosnss FL50

REAPRITE METER WORKS
215 College Dr., Blufiton, Ohio
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SMILIN' JACK'S BOSS
To those of you who read “Smilin’ Jack”,
the famous cartoon strip on aviation, the
February issue of POPULAR AVIATION
is n st Zack Mosley tells his fascin-
ating story in “The House That =milin’
Jack Built”.

FEBRUARY ISSUE

POPULAR
AVIATION

NOW ON SALE
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® The radio industry is
still in its infancy! As
it grows. there will be
countless opportunities
—for the
I. C. 5. Radio Courses are prepared by
men who know theory and practice. Hun-
dreds of L. C. 5. graduates already hold
responsible. well-paid jobs in radie.
There's plenty of room for you! Send
coupon for full details.

trained man!

INTERMATIONAL CORRESPONOENCE S':Hljo'ps

Box 8283-U, Seranten,
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marked X:
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[ 247 East Washington Bivd., Fort Wayne, Iindiana

RADIO COURSES

New Classes Now Starting
RADIO OPERATING—HROADCASTING
ADTO BERVICING —a practical course
A AMATEUR CODE o TELEVISION

RATSE

—1 ¥r. day course, 2 .

v
and Evenlng (lasses,  Mooklet Upon Itequest.

New York Y.M. C. A. Schools
7 W. G3rd St New York City

ENGINEERING, broadeasting, avi-

atam and  police radio, =eevieing,
marine and Maorse telegraphy tanghe
thar 48 weeks  engineering

course cquiralent to three }-n!le-gn radio work, School
eatablishiodd 1374,  All expenses low. Catalog free. :
DODGE'S INSTITUTE. Oak St., Valparaise, [nd.
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After this has been satisfactorily
checked, we may proceed to the if.
amplifier adjustments. An output me-
ter or preferably an oscilloscope is
connected across the output of the
video amplifier (6V6 plate). A signal
from a signal generator or equivalent
source is now introduced at the con-
verter grid (6K8). The intermediate
frequency is 12 me. The if. trans-
formers are now adjusted for maxi-
mum output in the conventional way.

Now introduce a signal, whose f{re-
quency is approximately that of the
principal station to be received., into
the antenna circuit. Tune this signal
by rotating the dial, then align the
antenna and r.f. cireuits for maximum
output by means of the trimmers on
the variable condenser.

After this has been done, the re-
ceiver is ready for a test on the air.
It is best to make adjustments on the
fixed pattern transmitted by television
stations during test periods preceding
the regular scheduled programs. The
i.f. system should now be readjusted
by staggering the peaks to accept a
wide band of frequencies (2 mega-
cycles). This will result in consider-
able improvement in picture detail,
with relatively slight loss in gain.

The i.f. transformers are heavily
loaded (with 1500 ohms across each
secondary). It is possible to omit these,
with an increase in gain if they are
carefully realigned so as to stagger
the peals, with a resultant "“square
top” resonance curve over the band.

The r.f. circuits should now be re-
aligned for best tracking. It may be
necessary to adjust the r.f. coil in-
ductances slightly to obtain the proper
range and tracking, If necessary the
end plates of the variable condenser
may be bent to accomplish this.

About 20 volts at the control grid of
the cathode ray tube is necessary in
order to obtain a good picture. If
everything is functioning properly this
should be easily oblained from sta-
tions within range. This can be
checked with a vacuum tube volt-
meter or calibrated oscilloscope.

A little experience will enable the
user to tune in a station quickly and
clearly. Proper manipulation of the
contrels is important, and the fune-
tion of each should be studied care-
fully and thoroughly understood.

T1—1500V. Power transformer §C12

T C¥r. prower trams, SK93

Lyy—Revr, Filter choke 20H No. 1 L 11 R

Ly—Hi-Voltage filter choke 1000H No. 1 F45R

Ly—Low freguency sweep choke 2000H No. 1
Fd74

Ly—High frequency sweep choke 300H No. 1
Ca27

Li—R.F. Chole—350 MH
Lw—R.F. Choke—355 MH
Lo, o—R.F. Choke—120 MH
sy 5o 1 F. Transformers—12 M.C., U00
SIZES:

C—21, 23, 25, 28, 30, 33, 34, 39, 46, 47, 48—
525V. Peak net olecira.

C—d44, 45—2000V, (J347)

C—41—1000V. (Fid5)

C—37—1000V. (J2d4})

C—42, 50—2000V. (i346)

C—40, 43, 26, 5, 7, 9, 10, 12, 14, 15, 17, 18,
20, 22, 24, 27, 20, 40—400 rolts.

C—51, 4. 13, 16—200V.

C—33, 36, 8, 52, 19, 31, 32, 38—Mica

C—1, 2, 3—3 gaug variable

R—64, 36, 52, 56, 44, 61, 62— Wire wound pots,

-—"i(l'—
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toms for perispont. Mobile and
Pontahle mstullations, gtrractively
desisimed and  teed tor greater
(SR e,

Latest Radio
vilues of 19

Models, The sune
« Xew Phono-Radio

combinati Autonuiric  tuning
sets, Strikingly beautiful eabinets
Also new  UHan' recelvers and

transmitters]

Complete Auto Radio Section. In
cludeg sthreator veplacement giie,
new auto aerials, custom  gunel
control plates for all autemobilps
andd new Deleo Auto Sets

3000 New Items Over Previous
Edition. New items to give you
new ideas in eonducting your busa
ness o a more prolitaile basis,

LT

. RADOLEK ..

601 W. Randolph, Dept. B-26
Hend the 1939 Rudotek Radio Profit Guide FRE,

Chicago,

| servicemant O Deater? O Experimenter? [




