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Here are wire wound power resistors designed for
today'’s servicing requirements. New, rectangular
design is more compact. Famous IRC element

is sealed in ceramic case for complete insulation
and protection. Axial leads are easily soldered
and speed replacement. Clear, permanent
markings give full identification.

0 2 SIZES—PW-7 seven watts; PW-10 fen watts.
o COST LESS—new, low price for IRC Power Resistors.

o FULL POWER—Conservative ratings permit
continuous operation at full power.

e NEW VALUES—in keeping with today’s needs.

WIRE WOUND POWER RESISTORS

in handy Resist-O-Card Assortments

IRC Resist-O-Cards are easier

to buy, stock and use. Values
are printed on each card—

you always know what you have,
and you always have what

you need. Assortments are

based on popular usage.

® ASSORTMENT # 19—
Twenty 7 watt resistors.
Dealer Price $6.20

® ASSORTMENT # 20—~
Twenty 10 watt resistors.
Dealer Price $6.60

® ORDER NOW—From your
IRC Distributor

INTERNATIONAL RESISTANCE COMPANY

401 N. BROAD STREET, PHILADELPHIA 8, PA.
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for the
RADIART FIRST time

...the FIRST

Antenna with
which You Can

All-Channel TV Antenna

THESE QUALITIES HAVE BEEN COMBINED INTO THIS SINGLE ANTENNA —
THE ULTAMATIC ...

* LOW VOLTAGE STANDING WAVE RATIO ... the mis-match between antenna and
transmission line is lower than four competitive types tested, an attribute to its
broad band quality.

perfectly synchronized for
* FRONT-TO-BACK RATIO ... higher than multi-element, yagi-type antennas, mini. monoChromqﬁc cmd color TV

mizing co-channel interference.

* GAIN ... expressed in decibels, is a ratio of signal voltage developed by an an-
tenna over that of reference folded dipoles. It is not a quality sold by the pound
or achieved by the addition of meaningless elements. The curves shown accurately

o describe the gain of the Ultamatic. Loss of sound or picture due 1o erratic antenna Most Uniform Gain Response The gain response DOES NOT
response is eliminated. VARY MORE THAN 3 D.B.ON ANY CHANNEL across the band.
This quality is exceedingly important in color reception to insure
MECHANICAL FEATURES adequate color synchronization without resetting.
* Aluminum screen reflector of exclusive fold-out design, assembled in seconds with
adequate stability for years of trouble-free service. Longer elements insure maxi- HORIZONTAL FIELD PATTERN RESPONSE CURVE I--2-=SINGLE Bav
mum front-to-back ratio on channels 2-6 and are more closely spaced for increased I TTT TTT171]
performance on channels 7-13. 2 —{”* + 1111 1 f -7
* Dipole and boom assembly are of heavy gauge, seamless tubing. Dipoles fold out 1 Ty
and are rigidly supported and reinforced to minimize sag and sway. e AT _i_ Tt
* Specifically designed mechanically by stress analysis of each unit and sub-assembly jmenun :__j
to provide a low vibrational period of all elements — your assurance of trouble- STt I
free installations. 2 11 !
R P CY 3 3 e EA A [ CO (A )
MODEL UM-213 ... double stacked UM-213-2 e e

CLEVELAND 13, OHIO

TV ANTENNAS X AUTO AERIALS x VIBRATORS x ROTORS * POWER SUPPLIES
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NORTH ADAMS, MASS,

FIND THE RIGHT

TV Yoke Capacitor

IN A JIFFY!

DESERVE...

Simply and clearly, “Beware

The Service Bargain” tells the story

you want to get across to your customers.

Why you . . . on the basis of receiver complexity, years

of training, and capital equipment required . . . are just

as entitled to a fair price for your service as doctors,

lawyers, and dentists. And, why there can’t be any such
thing as a service “bargain.”

-
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Just try the different ceramics in
this Sprague TV Yoke Capacitor
Replacement Kit until you get a
good picture. That's all there is to
it! 36 famous Sprague Cera-Mite®
Capacitors, in eight different values
selected and proportioned on the
basis of actual need, providing com-
plete coverage of fractional values
between 33 mmf and 82 mmf. The
tiny ceramic discs fit any yoke assem-
bly . . . stand up under the toughest
service . . . are excellent replace-
ments for any 2000 volt capacitor
which may appear in original equip-
ment. Complete instructions are on
the face of the tough, paper-board
card, conveniently punched for hang-
ing over the service bench. Get
yours now ! Ask your distributor for
Sprague Kit CK-1. Only $12.60 List!

SPRAGUE PRODUCTS COMPANY

Distributors’ Division of the Sprague Electric Co.
NORTH ADAMS, MASS.

This may be your last chance to get reprints of “Beware
The Service Bargain” in an ideal size for mailing, and
with adequate space for your imprint at cost: $3.00 for
1000; $25.00 for 10,000. Order Form RP10 through your
distributor or directly from the Sprague Products Co.,*
105 Marshall Street, North Adams, Massachusetts.

Mats for newspaper advertising are also available.

*Distributors’ Division of Sprague Electric Co.

don’t be vague...insist on
WORLD'S LARGEST
CAPACITOR MANUFACTURER
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Compare

¥s revolutionary microwave helix
design thot delivers highest
signal magnitude on all chonnels
with the teost amplified noise—
he same helical configurotion
used in amoteur ond commerciol
eception where the ultinate

@ high gain and sharp
directivity is vital.

Compare

s preossembled jet-action
oenstruction with sensational new
‘Hi-Tension” aluminum element
3-ackets that slash assembly
ime to seconds. You don't even
seed a screw driver becouss
here is no hardware to tighten.
s outomatic!

Compare

#< tremendous cansumer
advertising support that presells
=our customers!

sewspoper-ad mots, direct mail,
displays, streamers, radio and
f=evisian, movie commercials,
sational publicity.

INCREDIBLE

"“The RAINBOW Antenna”

=lica concept
for VHF-UHF black and white
or COLOR reception

¢ redical new flat plans

MICROWAVE

HELICAL DESIGN!

now with sew
Pre-Assembled
“Boaster Stuo’’
vhat sky-rocksts
gain yet vses
shorter most
‘ength

Compare

its top-notch front-to-back {up to
23 db) and front-to-side (up to
20 db) ratios that reject
co-channel and adjacent channel
interference !

Compare

its matchiess Alcoa aluminum
construction!

ALCOA @

ALUMINUM

Compare

the Jet Helix by any standards
known and you will agree with
thousands of dealers—the JET
HELIX is the ‘“hottest’’ antenna
in the industry, both in
performance and sales!

- )
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by James M. Foy

With the exception of vacuum
tubes, no other circuit element causes
as much trouble as does the capacitor.
Most of the troubles encountered in
these units are shorts within the ca-
pacitor and leaky or open circuits
between the plates. To a lesser de-
gree, troubles will be caused by
arcing and, in certain critical appli-
cations, by changes in capacity. In
the following article dealing with the
theory and construction of capacitors,
an effort has been made to cover
some of the points which may lead to
a better understanding of these trou-
bles and their causes. Although
several different types of capacitors
are used in radio and television cir-
cuits, some of these types are quite
simple in construction and cause
little trouble. Only the basic design
and construction of these will be
covered. 'Because the electrolytic
capacitor is unique in its characteris-
tics,the major partof this discussion
will be confined to this type.

THEORY

In general, we can say that all
capacitors are devices for storing
static electricity. They are composed
of two electrodes separated by a thin
dielectric or insulating medium. The
electrodes are usually constructed of
metallic members or plates, and the
dielectric may consist of gasses such
as air; liquids such as mineral oil;
or solids such as mica, glass, wax-
impregnated paper, and other mate-
rials. Fig. 1 is anexample of a basic
capacitor.

Capacitors are rated according
to their voltage and capacity, with
the voltage rating being the maximum
amount of potential that should be
applied across the plates. If a greater
amount of voltage is used, arcing may
possibly occur with a resultant break -
down of the insulation. This break-
down occurs when a spark jumps be-
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AND APPLICATIONS

tween the electrodes through a tiny
flaw in the insulation. The heat gen-
erated by the spark burns out the
insulation, and it becomes conductive.
If the arcing is very severe, the heat
may even become great enough to
melt the foil of the plates and thus
create a direct short circuit.

Capacity is a measure of the
quantity of electricity that can be
stored at a given potential. The unit
of capacitance is the farad, which
corresponds to one coulomb of elec-
trical energy at one volt of pressure.
(In actual practice, since the farad is
too large a unit for practical use,
capacitors are rated in microfarads
or in micromicrofarads. A micro-
farad is one millionth of a farad, and
the micromicrofarad is one millionth
of a microfarad. The determining
factor for capacity value will be dis-
cussed later in the article.) The re-
lationship of capacitor charge can be
expressed as:

Q = CE,
where
C = farads,
E = volts,

'Q = coulombs.

Thus, it is evident that the amount of
charge in a capacitor is directly pro-
vortional tothe applied voltage. From
this relationship, we can see that
when a direct current is applied to the

TERMINAL

-

ELECTROCE
DIELECTRIC

ELECTRODE

~,
TERMINAL

Fig. 1. Component Parts of Basic Capacitor.

plates of a capacitor, a static charge
is established in the dielectric. This
static charge risesuntil it is equal to
the source voltage. When this point
is reached, the source voltage is
opposed by the electrostatic charge
and there can be no further flow of
current into or out of the capacitor
unless the source voltage either rises
or falls. If the source voltage rises
above the electrostatic charge, addi-
tional current will flow until the
charge again equals the applied volt-
age. If the source voltage falls below
the electrostatic charge, current will
flow from the capacitor into the cir-
cuit until the capacitor charge drops
to a value equal to the applied or
source voltage. Through utilization
of this principle of charge and dis-
charge, capacitors can be used as
filters to smooth out ripple voltages;
to block direct current; and to by-
pass alternating current wherever
necessary.

Three physical factors govern
the capacitance of a capacitor. The
capacity is directly proportional to
the area of the plates and inversely
proportional to the thickness of the
dielectric. This statement is easily
proved when we look at the formula
for computing the capacity of a simple
capactior, such as the one diagram-
med in Fig. 1. This formula is:

8.84 xKA
T ———— e
108 x D

where
C = capacitance in microfarads,

K = dielectric constant for the dielec-
tric being used,

A = area of one side of one of the
plates in square centimeters,

D = thickness of the dielectric in
centimeters.

When multiple plates are used to in-
crease the capacity, a modification of
the formula just given can be used.
In this instance, we have:

8.84 xKA (n-1)
S —
108 x D

where
n = the total number of plates.

Thus, we see that the capacity
of a capacitor will increase when the
plate area is increased; it will also
increase if the thickness of the die-
electric is reduced. This is an im-
portant point to be remembered.

* * Please turn to page 62 * *



From ZERO

to CAPACITY
PRODUCTION

IN THREE MONTHS!

The same *“‘advanced-engineering” that produced the
CBS-Colortron and the Mirror-Back picture tube also
engineered and built this modern CBS-Hytron plant at
Kalamazoo, Michigan. The same drive typical of CBS-
Hytron activity brought this complex industrial opera-
tion up to capacity production just three short months ~
after first shipments began. For the ability to keep pace
with your demands . . . for premium quality in TV pic-
ture tubes, look to the fastest-growing, most modern
and forward-thinking company in the industry —
CBS-Hytron.

YIRON CBS-HYTRON

Main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

A member of the CBS family: CBS Rodio\-\ CBS Television « Columbia Records » CBS laboratories « CBS-Columbia « CBS International « and CBS-Hytron
\
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TRAINING SERIES

Part VII of this Color TV Training Series covered
the theory of synchronous demodulation and discussed
the operation of two commercially nsed demodulator cir -
cuits. In this part, additional demodulator circuits will
be discussed and the operational theory of the matrix
section will be covered. Typical commercial matrix
circuits will also be described.

Demodulator Using a Sheet-Beam Tube

The 6AR8 is a sheet-beam tube which contains
double plates, a pair of balanced deflectors which direct
the beam to either of the two plates, and a control grid
to vary the intensity of the beam. Through the use of this
tube, balanced output signals of both positive and negative
polarities are developed, thus eliminating the need for
phase-inversion stages after the chrominance signal is
demodulated.

Shown in Fig. 7-27 is the physical structure of the
6AR8. Fig. T-27A shows the schematic of the tube and the
pin connections of each of the tube elements. Pins No. 1
and No. 2 connect to the deflector plates. Pin No. 3 is the
accelerator terminal which is the third grid. Pins No. 4
and No. 5 are the heater connections, with pin No. 5 being
the terminal for the internal shield and focus electrodes.
The focus electrodes are shown as the second grid. Pin
No. 6 is the terminal for the control grid. The cathode is
pin No. 7, and the two plates are pins No. 8 and No. 9.

Fig. 7-27B is a cross-section drawing of the 6ARS.
The electrons pass from the cathode to either of the two
plates in the form of a planar beam or sheet; from this
comes the name, sheet-beam tube. After being emitted
from the cathode, the electrons are acted upon by the con-
ventional control grid which controls the intensity of the
beam. Next, the focus electrodes serve to converge the
electrons intothe required sheet beam. Then the beam of
electrons is accelerated by the acceleration electrode and
then is deflected to either of the two plates by the deflec -
tors. The function of the internal shield is to suppress the
interchange of secondary-emission electrons between the
plates.

ACCELERATOR

FOCUS
LECTRODE
PLATE-.

INTERNAL SHIELD

GRID NUMBER 1 (SUPPRESSOR)

(A) Basing Diagram. (B) Cross-Section Drawing.

Fig. 7-27. Physical Construction of the 6AR8 Tube.
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PART VIl
COLOR-RECEIVER CIRCUITS

by C.P.Oliphant and Verne M. Ray

CHROMI
NANCE

SIGNAL.

©

Fig. 7-28. Basic Circuit of Demodulators Using Sheet-Beam
Tubes.

Under normal operation, positive DC voltages are
applied to the accelerator and the plates. Signal voltages
are applied to the deflectors and the control grid. The
frequency of the signal voltages on the deflectors deter -
mines the rate at which the beam is switched from one
plate to the other. The control-grid voltage varies the
magnitude of the plate current. The 6AR8 can be com-
pared to a voltage-controlled single-pole double-throw
switch through which a current flows.

Shown in Fig. 7-28 is the basic diagram of two de-
modulator circuits using 6AR8 sheet-beam tubes. The
chrominance signal is applied to the control grid of each
stage inorder to controlthe plate current in the demodu -
lators. Two CW signals are applied tothe deflector plates
of each demodulator, and two output signals from each
stage are produced. The CW signal which is in phase
with the Q vector is applied to terminal No. 2 of the Q
demodulator. This will result in the tube current of the
Q demodulator being deflected to plate No. 1 during the
positive portion of the applied reference signal. On the
other deflector plate of the Q demodulator, the CW re-
ference signal is applied after it has been shifted 180 de-
grees. This shifting is accomplished by passing the
reference signal through coil L1 and will result in the
tube current being deflected to plate No. 2 during the time
that the reference signal is positive; thus, the plate cur-
rent is switched from plate to plate by the voltage applied
to the deflectors. The rate at which the switching takes
place is determined by the CW -signal frequency which is
3.58 megacycles. Since the frequency of the chrominance
signal is the same as that of the reference signal, the
current in the demodulator will be switched from plate to
plate each half cycle (180 degrees) of the chrominance
signal. This action produces a signal of positive polarity
onone plate and one of negative polarity onthe other plate.

7



; | \ Why it’s Good Business
to

\ Standardize on BUSS FUSES
é =)

Manufacturers and service organizations in increas-
ing numbers are standardizing on BUSS fuses because

. . they know, from their own experience, that BUSS
fuses give dependable electrical protection under all
service conditions.

In fuses, unfailing dependability is so necessary —
for the fuse alone protects when there is trouble on the
circuit. And just as important, a fuse should never give
a “false alarm”™ by blowing needlessly.

To make surc that BUSS fuses maintain their 40 year
old reputation for highest quality, every BUSS fuse
normally used by the Electronic Industries is tested in
a sensitive electronic device that automatically rejects
any fuse not correctly calibrated, properly constructed
and right in all physical dimensions.

BUSS fuses sell and stay sold

Buyers readily accept BUSS fuses. The millions and
millions of BUSS fuses used in home, farm and industry
over the past 40 years have established their reliability
and unquestioned high quality. And, of course, the
trouble-free service of BUSS fuses means fewer “kicks”
and call-backs to cut away profits . . . Your goodwill,
reputation and profits are safeguarded when you
standardize on genuine BUSS fuses.

Makers of a complete
line of fuses for home,
farm, commercial elec-
tronic and industrial
uses.

Pruirnon

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

g 3

- R

¥
ast1eot

Buss Small Dimension
FUSES and HOLDERS

8 PF REPORTER - January, 1955



Cathode bias for the Q demodulator is provided
by resistor R3. The accelerator anode is directly con-
nected to the B+ supply, and the plates are tied to B+
through the plate-load resistors R1 and R2. The output
from one plate of the Q demodulator is a negative Q sig-
nal, and the output from the other plate is a positive Q
signal. The negative Q signal is present on plate No. 1,
and the positive Q signal is present on plate No. 2.

The I demodulator is similar in operation to that of
the Q demodulator. The CW signal fed to the deflectors
is shiftedthe necessary 90 degrees by capacitor C2. The
reference signal is fedto deflector No. 1 of the I demodu-
lator at this phase and is shifted 180 degrees by coil L2
before being applied to deflector No. 2. This controls the
deflection of the current in the I demodulator from plate
to plate in the push-pull manner as it does in the Q
demodulator.

The I demodulator has a variable cathode-bias re-
sistor R6 which controls the gain of this stage so that the
relative gains of the two demodulators can be adjusted.
The accelerator anode of the I demodulator istied directly
to B+, and the plates are connected to B+ by resistors R4
and R5. The output of the I demodulator consists of a
positive I signal which is present on plate No. 1 and a
negative I signal which is present on plate No. 2.

The sampling process of the sheet-beam demodi-
lator is similar to that of the demodulators previously
discussed. In the other demodulators, the sampling time
is very short; but in the sheet-beam demodulator, the
sampling time is very long. The chrominance signal is
sampled by the sheet-beam demodulators at four places
instead of two, which is the case for the other demodula-
tors. The chrominance signal is sampled during the
positive and negative portions of its cycle. Whenever a
chrominance signal contains both I and Q information, it
is sampled twice by the I demodulator and twice by the Q
demodulator. This way, an I signal of both polarities and
a Q signal of both polarities are produced at the plates of
the demodulators.

The sampling process of the sheet-beam demodu-
lators is shown in Fig. 7-29 which illustrates three dif-
ferent conditions. Sine wave A represents the chro-
minance signal when it contains only Q information. Sine
wave B shows the condition when only I information is
present. During the time of sine wave C, both I and Q
information are present in the chrominance signal.

During chrominance signal A,there would be anout -~
put signal from the Q demodulator but none from the I
demodulator, since the chrominance signal is going through
zero during thesampling time of the I demodulator. When
sine wave B is being sampled, there would be an output
signal from the I demodulator but none from the Q de-
modulator because the sine wave is passing through zero
during the sampling time of the Q demodulator. In the
case of chrominance signal C,there willbe an output from
both demodulators. A Q signal of both polarities and an
I signal of both polarities will be produced.

Actually a sheet-beam demodulator can be looked
upon as being two separate synchronous-demodulator
stages in which one is being controlled by a positive re-
ference signal and the other is being controlled by a neg-
ative reference signal. From two such demodulators,
there would be an output signal of one polarity from one
of them and an output signal of the opposite polarity from
the other.

Diode Demodulators

A basic circuit employing diode demodulators is
shown in Fig. 7-30. Two twin-diode tubes are employed
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Fig. 7-29. Sampling Process of the Sheet-Beam Demodulators.

in this circuit. One pair of diodes is for the R - Y de-
modulator, and the other pair isfor the B - Y demodulator.
Each demodulator is connected so that one section will
produce a rectified output voltage of positive polarity at
its cathode, and the other section will produce a rectified
output voltage of negative polarity at its plate.

In the R - Y demodulator, the chrominance signal
is applied to the cathode of section A and to the plate of
section B. The chrominance signal at the plate is 180
degrees out of phase with the chrominance signal at the
cathode. This phase reversal is due to the action of the

* * Please turn to page 33 * *
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RAYTHEON 3ALS

is 3 heater-cathode type
double diode of miniature
construction. Its principal ap-
plication is as a diode detec-
tor, automatic volume control
rectifier, or as a low current
power rectifier.

L \
‘ .;- s E R
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2 % GrREATER RELI,

High voltage surges due to inequalities of heater warmup time
previously have limited the most effective use of ‘‘series connec-
tions’’ of tube heaters in TV receivers. The new Raytheon **Series
String’’ Tubes — now used by many leading set manufacturers —
virtually eliminate heater burnouts, permitting the use of this type
of circuitry which results in lighter, more compact receivers.

Raytheon helped set manufacturers solve this warmup problem,
by designing a new line of *‘Series String’’ Tubes which feature
tightened controls on heater warmup, identical current value and
a heater stability so improved that heater burnouts from warmup
surges are rare. By narrowing the tolerances on heater wire to
one-third of the former specifications and improving heater coat-
ing techniques this has been achieved. This important advance
plus Raytheon’s thorough knowledge of every aspect of tube
construction guarantees the superior quality of Raytheon “Series

RAYTHEON 3AU6

is a heater-cathode type,
sharp cutoff pentode of minia-
ture construction designed
for service as a high-fre-
quency amplifier in radio and
television receivers.

String’’ Tubes.

RAYTHEON 3BCS

is 3 heater-cathode typer
sharp cutoff pentode, of min-
iature construction. Used as
an RF amplifier and as a high-
frequency, intermediate am-
plifier.

RAYTHEON 3BN6

is a 7-pin miniature, heater-
cathode type, sharp cutoff
pentode. Designed to perform
the combined functions of
limiting and frequency dis-
crimination in FM and TV re-
ceivers.

RAYTHEON 3CBé6

is a heater-cathode type
sharp cutoff pentode of min-
iature construction designed
for use as an intermediate
frequency amplifier, operating
at frequencies in the order of
40 megacycles, or as an RF
amplifier in VHF Television
Tuners.

RAYTHEON 5AMS8

is a diode pentode of minia-
ture construction designed for
use as a video detector and
IF amplifier in television re-
ceivers,

RAYTHEON 5ANS8

is a medium-mu triode and a
sharp cutoff pentode of min-
tature construction designed
to perform combined func-
tions of a video detector or IF
amplifier and sync separator,

RAYTHEON 5J6

is 3 heater-cathode type,
double triode of miniature
construction designed for
mixer applications.

RAYTHEON 5U8

is a heater-cathode type tri-
ode-pentode of miniature con-
struction designed for use as
an oscillator mixer.

RAYTHEON 6S4A

is a heater-cathode type
medium-mu, high-perveance
triode of miniature construc-
tion for use as a vertical de-
flection amplifier in TV re-
ceivers.,

RAYTHEON 65N7GTB

is a dua! triode designed for
use as a combined vertical os-
ciltator and vertical deflection
amplifier in television re-
ceivers.

RAYTHEON 7AU7

is a heater-cathode type
double triode of miniature
construction designed for use
as a resistance coupled volt-
age amplifier, phase inverter,
horizontal deflection oscilla-
tor or vertical deflection os-
cillator-amplifier in television
receivers.

RAYTHEON 12AX4GTA

is a heater-cathode type di-
ode designed for use in Hori-
zontal frequency damper
service in television receivers.

RAYTHEON 12BH7 A

is a heater-cathode type
medium-mu double triode of
miniature construction de-
signed for use as a vertical de-
flection amplifier in television
receivers employing *“'Series
String" heater designs.

RAYTHEON 12BKS

is @ miniature beam power
pentode designed for use as a
power output tube in radio
and TV receivers.

RAYTHEON 12BY7A

is a heater-cathode type
pentode of miniature con-
struction designed for use as
a video amplifier.

10

RAYTHEON 12L6GT

is a heater-cathode type
beam pentode power ampli-
fier. Generally used as an out-
put tube in ac-dc receivers,

RAYTHEON 12W6GT

is a heater-cathode type
beam pentode designed for
service as a vertical deflec-
tion amplifier in TV receivers
having a relatively low B sup-
ply voltage.

Ask your Raytheon Tube Distributor

about these and other new Raytheon

“‘Series String'’' Tubes.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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LudioFacts

Kits for Constructing
High Quality Preamplifiers
and Amplifiers.

TRIAD KITS

Any one who wishes to construct
his own audio equipment can have a
lot of profitable fun while designing
andbuilding a preamplifier or ampli-
fier, but a number of problems are
usually encountered both before and
after actual construction is in pro-
gress. These problems must be
considered and solved if the desired
results are to be obtained from the
completed unit.

For instance, if the constructor
wants to design and build a preampli-
fier, he must among other things
decide how many inputs and outputs
are required; what type of phono
preamplifier circuit will be most
suitable; which of the many methods
of tone control should be chosen; what
kind of output circuit will serve best
in matching the unit to the rest of the
equipment; and whether the unit should
be self-powered or obtain its power
from the power supply of the power
amplifier. After these things have
been decided and circuit components
have been selected, these components
mu st be mounted on a suitable chassis
or in a cabinet or box before the pre-
amplifier can be used properly with
the rest of the audio system. Working

out a satisfactory layout of the parts
and drilling, punching, or cutting the
necessary holes in which to mount
them can be time-consuming chores.
Correct placementand proper mount-
ing of the parts have a great influence
upon the results to be obtained from
the completed unit as well as upon
its appearance and convenience of
operation.

Most of the same problems will
be encountered when the audio enthusi-
ast constructs an amplifier. He must
decide whether or not he wants
preamplifier and control circuits
included on the same chassis with the
power amplifier, how much power
output is desired, what output tubes
and transformer will have to be used
in the circuit selected, and what the
power -supply requirements will have
to be.

Now all of this can be a lot of
fun and can serve as a challenge to
any one with the ability and time to
work out all of the design and layout
details. The constructor who does
not have the time or inclination to
develop the equipment "from scratch"

"may find just what he is looking f{or in

the Triad kits shown in Figs. 1 and 2.

by Robert B. Dunham

There are many advantages to
be gained by using one of these Kits.
The circuits have been tried and
proved, so the constructor knows what
he is getting before he even starts
construction, that is, if he will follow
the detailed data furnished with the
kit. A large -sized schematic; a
pictorial drawing showing the actual
layout, mounting, and point-to-point
wiring of all components; and a
detailed construction procedure are
supplied with each kit. Also included
is a complete and itemized parts list
giving parts numbers and specifi-
cations of the parts recommended for
use in the unit being constructed.

All appropriate transformers
and chokesare supplied with each Kkit.
A punched aluminum chassis, a gray
enamel hammertone-finished front
panel, and decals are added features.

* %

Please turn to page 59 * *

Fig. 1. Triad HF-3 Preamplifier and Equalizer Kit.
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Fig. 2. Triad HF-12 10-Watt Amplifier Kit.
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Your Lest Byy...
for Black-and-White...and COLOR TV

COLOR
SIGNALS

-

S 6
[
B 2 N Y
——
RCA WR-59C
Television Sweep Generator

RCA WR-89A
Crystal-Colibroted
Marker Generator

In color receivers, all of the color information is contained in the region from
about 2 Mc to 4.1 Mc on the over-all rf-if response curve, as shown in Fig. 1.
Any loss of gain in this region will weaken the color signals. If the loss is
appreciable, it may result in such effects as poor color sync, poor color “fit”
(incorrect registration of color and brightness information on the kinescope),
or cross-talk or color contamination between I and Q channels.

The rf-if amplifiers must be aligned correctly to provide flat response for
modulating frequencies up to 4.1 Mc. The RCA WR-59C Sweep Generator
and WR-89A Marker Generator provide the flatness of sweep output and
crystal accuracy essential for aligning color circuits.

In color receivers, there are a number of video-frequency sections, including
the video amplifier, the bandpass amplifier, the demodulator channels (see
Figures 2, 3, 4), and the green, red, and blue matrix networks—including the
adders and output stages. A flat video sweep extending down to 50 Kc is a
necessity in checking or aligning the tunable bandpass filter and the I and Q
filters. Late model RCA W R-59C Sweep Generators provide a flat video sweep
extending down to 50 Kc. They also cover all rf and if ranges required for
both color and black-and-white receivers.

Get full details today from your RCA Distributor.

COLOR
ssu BCARRIER
(B

Mc

CARRIER

Fi

RF-IF Response

PICTURE’ 4.5Mc

CARRIER
Fig. 2. Fig. 3.
Bandpass Filter I Channel Response

Fig. 4
g. 1.

Response
Response g

RADIO CORPORATION of AMERICA

TEST EQUIPMENT HARRISON. N.J.

R-Y, B-Y, or @ Channel

RCA WV-97A
Senior VoltOhmyst®

REMEMBER that the high
voltage (up to 30,000 volts
and more) must be set to
the specified value befare
adjusting purity and coa-
vergence. The RCA Volt-
Ohmysts can be used with
the RCA High Voltage
Probe (WG-289 and WG-
206 Multiplier Resistor) to
measure dc voltages up to
50,000 volts.

Now off the press —RCA's
new enlarged, 2nd edition
of ‘“Practical Color Televi-
sion for the Service Indus-
try.”” Price: $2.00—from
your RCA distributor.
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A DESCRIPTION OF THE REGENCY
MODEL TR-1 POCKET RADIO

The advent of transistors into
the commercial products which the
service technician will eventually en-
counter has been predicted many times
inthe past severalyears. The volume
production of the first of such items
has recently been announced by Reg-
ency, a division of Industrial Devel-
opment Engineering Associates, Inc.,
(1.D.E.A.) of Indianapolis, Ind. It is
the Regency Model TR-1 completely
transistorized pocket-sizedradiore-
ceiver. Four transistors replace the
four vacuum tubes commonly found in
battery receivers.

Since Regency is located in the
vicinity of our company, the author
was priviledged in being allowed to
examine several of these receivers
in detail and in seeing the production
line where the receivers are assem-
bled. This article is presented as a
preview of the circuitry used in the
Model TR-1 so that the servicetech-
nician canbecome somewhat familiar
with the type of receiver which he
may expectto encounter inthe future.

BY
WILLIAM E.
BURKE

General Features

This receiver has been com-
pletely transistorized; in addition,
it has been miniaturized to the point
where it truly is a pocket-sized radio
receiver. The dimensions of 5inches
by 3inches by 1 1/4 inches are small

enough so that the receiver conven-
iently fits into the pocket of a man's
shirt. The size of the receiver can
be judged from the fact that the pic-
ture in the heading of this article
shows its actual size. The receiver

* * Please turn to page 55 * *

E:
—__ 225V

ad 5

= MFo

&)
g

i TSWIYCH ON

YOLUME
‘{ CONTROL

Fig. 1. Schematic of Regency Model TR-1 Pocket-Sized Radio Receiver.
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The simplest—and best

—control replacements
you can install

SAVE YOURSELF TIME with Mallory Midgetrols®—the carbon
controls designed for both you and your customers. Features like
the easily-cut tubular shaft that fits split-knurl or flatted knobs

... line switches that you attach without disassembling the unit

T ————

. .. will save valuable minutes of your shop work.

i
1 % GIVE CUSTOMERS THE BEST with Midgetrols—the control
: that’s engineered to equal or exceed the performance of original

components. Their precise tapers, noise-free operation and excel-

lent stability add up to the kind of performance that prevents
call-backs . . . builds customer good-will.

ORDER YOUR STOCK TODAY. Your nearby Mallory distrib-
utor is ready to supply you with a Control Kit that will equip you
to replace controls in 90 per cent of the radio and TV sets

in your area.

BE SURE TO USE. ..

- MALLORY WIRE WOUND CON- MALLORY DEPOSITED CARBON

<" TROLS . ..a wide selection of RESISTORS . . . high stability

resistance, wattages from 2 resistors with tolerances of

to 500, and variety of tapers... 19, or 109, . . . at cost sub-

‘\‘:\‘/\ all designed for cool operation stantially lower than wire
N and long life. wounds.

P. R. MALLORY & CG, iInc., INDIANAPOLIS 6, INDIANA
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ANTENNA RESPONSE CURVES

Several months ago, some basic
facts about antennas were discussed
in this column. At that time, the
reasons were given for the different
lengths which may be encountered in
antennas designed to operate on the
same frequency. In this month's
column we wouldlike to probe deeper
into the subject of antennas because
of the particular importance of that
portion of a receiving system.

A manufacturer likes to present
his product in its most favorable
light. Anyone who has done any buy-
ing is well aware of this practice.
As part of the presentation,the manu-
facturer frequently uses engineering
charts and data; and inorder to judge
these facts competently, the service
technician must be capable of inter-
preting them correctly. There are a
few pitfalls that he may encounter,
and it might be of interest to see
what these are.

One type of chart which is fre-
quently included withtechnical equip-
ment is a graphthat depicts operating
characteristics. For antennas, two
typical response curves are shown in
Fig. 1. Bothreveal how the response
of an antenna will vary with di-

0°
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rectional angle.
are very common in antenna sales
literature. These are further supple-
mented by data concerning such things
as'the materialsused in the structure,
the ease in mounting, and the gain to
be expected.

Curves of this type

Although nearly all response
curves are smoothly drawn and sym-
metrically placed, as shownin Fig. 1,
these are in reality only idealized
curves. It is more likely that an
actual curve would appear as shown
in Fig. 2, and eventhis would be true
only under the specific conditions
observed by the manufacturer intest-
ing the array. If you erect the same
array in some area where space is
limited and where there are a number
of nearby antennas and steel build-
ings, then the response curves can be
modified to a remarkable degree.
This is obviously not the responsi-
bility of the antenna manufacturer; the
problem, rather, must be faced by
the technician.

Another fact, about which the
technician should be cognizant con-
cerning response curves, is the dif -
ference which the use of power or
voltage units will have on the shape
of the curve. In Fig. 1, we have two

response curves; and if these are
00
1
Fig. 1. Typical An-
tenna-Response
Curves.

President, Television Communications Insfitufe

carefully examined, the conclusion is
reached that the response of Fig. 1B
is more desirable than the response
of Fig. 1A. For one thing, the curve
of Fig. 1B is narrower and therefore
indicates better discrimination
against undesired signals from di-
rections adjacent to the direction
marked zero degrees. Also,the rear
lobe shown in Fig. 1B is smaller than
that in Fig. 1A, and we would expect
to have less rear-signal pickup on
the second array. In view of these
considerations, any technician faced
with the choice of both antennas
would undoubtedly tend to favor the
second.

Unfortunately, neither antenna
offers any more advantages than the
other because both curves are for the
same array! The reason the curves
differ in appearance is that one is
plotted in terms of relative voltage,
whereas the other is fashionedby the
use of relative power. To appreciate
the reason why the change in units
should make any difference, it must
be recalled that power is proportional
to the voltage (E) squared, or

EZ
power = —
R

Inthe polar diagrams of Fig. 1,
everything is expressedin relation to
the maximum gain in the forward
direction. This occurs at the point
marked zero. If a point which is 30
degrees away from zero provides
the antenna with only half the signal
that it does at zero; then onthe polar
diagram using voltage values, the
curve at 30 degrees will extend along
its radial line only half the distance
that it does at zero. On the polar
diagram based upon power values,
however, the amplitude at 30 degrees
will be one half squared or one
fourth the amplitude at zero. Ona
power plot, the curve will obviously
be narrower and will seem to the

* * Please turn to page 70 * *
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Just what the TV Doctor ordered...

EXACT REPLACEMENT FLYBACKS

Whether the ‘“patient”
is a Crosley, a Muntz,
an RCA, or any other
brand, you can be sure
of a prompt recovery

when the prescription
reads ‘“‘STANCOR”’

EXPORT SALES: Roburn Agencies, Inc.

Stancor A-8241

New Exact Replace-
ment Flyback for
Crosley 157820 and
Hallicrafters 550251

List Price.. .. . $8.10

FREE—HIGH FIDELITY, Ultra-
Linear Amplifier Bulletin
479 describing performance
and construction of the 24
watt Stancor-Williamson
Amplifier, using Stancor
Ultra-Linear Output Trans-
former A-8072($15.00 net).
Available from your dis-
tributor.

CHICAGO STANDARD | s vostorme

are listed in Photo-

TRANSFORMER CORPORATION J focroiders couner

3594 ELSTON AVENUE « CHICAGO 18, ILLINOIS

facts, Radio’s Master,

and File-0-Matic.
e 431 Greenwich Street « New York 13, N. Y.
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Have you ever wished for a
device that would permit the cabinet-
mounted picture tube to be left in the
cabinet while the receiver is being
serviced in the shop? Have you ever
wished that you had a universal pic-
ture tube which could be inserted into
any TV chassis while the set is being
serviced? A TV-receiver check
tube, now being manufactured by the
Sylvania Electric Products Inc., ful-
fills these wishes.

This tube which is designated
as a 5AXP4 is a 5-inch, round, mag-
netically deflectedtube using electro-
static self-focusing. Itis so designed
that it can be inserted into any re-
ceiver which employs electromagnetic
deflection. Since the tube has a focus
system built into it, no focus mech-
anism needs to be used on the tube
nor does the ion trap need to be
installed while making tests on a re-
ceiver. The tube is so light that the
yoke of the receiver will very easily
support the tube. The only electrical
connections required are the high-
voltage lead and the picture-tube
socket of the receiver. The tube may
be used in any receiver regardless
of the deflection angle. When it is
being used in a 90-degree deflection
system, some oversweep of the tube
face is experienced. This presents
no problem, however, since the por -
tion of the picture which is visible
makes possible an accurate check on
the operation of the receiver.

There are several advantages
afforded by this tube. To illustrate
how it canbe employedas a servicing
tool, let us point out a few of its ap-
plications. One of the most time-
consuming steps in the removal of a
receiver from the cabinet is that of
removing the cabinet-mounted picture
tube. In many instances, several
brackets are employed to hold the
picture tube in the cabinet. The re-
moval of thesebrackets not only takes
considerable time but also exposes
the picture tube to possible breakage .
Since the TV -receiver check tube can
be used inthe shopas a substitute for
the original tube in the receiver, it is
not necessary to remove the large
tube from the cabinet. After the re-
ceiver chassis and the deflection yoke
have been removed from the cabinet,
they can be taken to the service shop
where complete analysis of the opera-
tion of the receiver can be made .
The ease with which the yoke can be
removed from the picture-tube as-
sembly is illustrated in Fig. 1. The
focus assembly is removed first, and
the wing nut holding the deflection
yoke is removed. The yoke can then
be slipped off the neck of the tube, as
shown in the illustration. After the
receiver is placed on the bench in the
service shop, the deflection yoke is
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The Uses of The New
Sylvania 5AXP4 as a

Servicing Tool

slipped over the neck of the check
tube and the picture-tube socket and
high-voltage lead are connected. A
thorough analysis of the receiver
operation can then be made. This
procedure of leaving the picture tube
in the cabinet can be followed in al-
most every instance except in those
cases in which the picture tube itself
is suspected. If, however,the trouble
in the receiver is obviously not being
caused by the picture tube, there is
no need for its removal.

This suggests another applica-
tion for the TV-receiver check tube.
It is the use of the 5AXP4 as a sub-
stitute for the picture tube in the
receiver to determine whether or not
the original tube is operating pro-
perly. The substitution of the picture
tube presents quite a problem in many
service shops since it is not possible
to stock all types of picture tubes.

Fig. 1. Removing
Yoke From the Neck
of a Cabinet-Mount-
ed Tube.

by W. W. Hensler

Thus,when a tube is suspected of be-
ing defective, there may be no real
means of verifying the suspicion un-
less another tube can be substituted.
It is true that a test of the tube on a
reliable picture-tube tester will in-
dicate the condition of the tube in
most cases; however,a more positive
test is made through substitution.
Since the installation of the 5AXP4
is a very simple one, the substitution
tests canbe made in a very minimum
of time; and the results are very
conclusive.

Another advantage offered by
the 5AXP4 is brought about by its
small size. Fig. 2 shows a receiver
with a verticalchassis and its 17-inch
picture tube mounted in place on the
chassis. As canbe seen in the photo-
graph, the presence of the large tube

* * Please turn to page 80 * *
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""tool hunting””
for good’

Here’s the newest idea in TV service cases. It’s the Tube
and Tool Tender’s ‘‘PEG PLATE” panels and adjustable
metal holders. With this combination, set up your tools
in the arrangement that suits you best. Then enjoy the
time- and temper-saving convenience of having the rools
you want, right where you want them, whenever you  M's spacious—carries
need them. e
And of course the Sylvania Tube and Tool Tender e""Y"“"guY“" need

also gives you generous tube and equipment storage. ~ °" ' €

»

Your Sylvania Distributor has your Tube and Tool Tender now. Sce i
It's another Syivania exclusive, designed for your easier TV e;;:v:'niy:"'
servicing, offered only by your Sylvania Distributor. Distributor

It's convenient—for shop o
thy
pounds fully loaded. field vse. “shelf-service,” o] o e

It's light and attractive, it's It's durable and sturdy—
aluminum . . . weighs only 20 will stand up in constant well as field use. ComJaI&‘v}i

Sylvania Electric Pr . ﬂ_sf

'@' ' 1740 Broadway, New York 19, N:
In Canada: Sylvania Electric (Canada) Ltd.

University Tower Bldg., St. Catherine St,

Montreal, P.Q.

LIGHTING - RADIO - ELECTRONICS - TELEVISION - ATOMIC ENERGY
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Presenting Information on Application,

Maintenance, and Adaptability of
Service Instruments

Fig. 1. Hickok Model 755 Noise Generator.

ok Mo Noise Generatoi

The Hickok Model 755 noise
generator pictured in Fig. 1 provides
a convenient means for checking the
noise figure in decibels of amplifiers
or receivers that operate in therange
of 10to 250 megacycles. The benefits
of increasing the sensitivity of a re-
ceiver for weak-signal reception can
be nullified if the signal-to-noise ratio
is lowered at the same time. There-
fore, some way of determining the
noise characteristics of the receiver
or amplifier is necessary for proper
evaluation of performance. Generally
speaking, the lower the noise figure
obtained by means of the Hickok
Model 755 noise generator,the better
the reception of weak signals by the
television receiver.

The Model 755 noise generator
is entirely self-contained and re-
quires no external associated equip-
ment for making the tests for the
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noise figure. Three push buttons are
provided for OFF,ON, or STAND-BY
operation. A green pilot light indi-
cates the STAND-BY condition, and a
red pilot light indicates the ON con-
dition. A four-position RANGE
switch for the VTVM provides for
selection of the proper range for the
noise voltage being measured. A
ZERO ADJUST knob is mounted di-
rectly below the RANGE switch and
is also directly above the VITVM in-
put terminals. On the front panelare
mounted two meters, the one on the
left for VTVM readings andthe other
for reading the noise figure in db.
The noise-figure meter is calibrated
with three scales which are marked
with 50, 75,and 300 ohms respective-
ly. The proper scale is selected
to correspond to the impedance of
the antenna input of the receiver
being measured. An output control
regulates the strength of signal sup-
plied by the noise diodes of the instru-
ment. This control has a spring return
to prevent operation of the noise diodes
at high output for any excessive period

of time. The diodes are enclosed in
5 o
Fig. 2. Portion of the VIVM Scale on the

Hickock Model 755 Noise Generator.

éy Pzul C. Smith

a small shielded box or head at the
end of the output cable. Three bind-
ing posts onthis head are provided for
connecting to either 300-ohm or 75-
ohm antenna inputs. When the head
is not in use, it can be stored in a
receptacle on the front panel.

A noise reading is easily made
inthe following manner. After a short
warm-up period for both the instru-
ment and the receiver, the output of
the generator is connected to the in-
put terminals of the receiver. The
proper binding posts on the head con -
taining the diodes are chosen to match
the input impedance of the receiver.
The VTVM section of the noise gene-
rator is connected across the video-
detector load. The tube immediately
preceding the video detector is re-
moved from its socket, and the ZERO
ADJUST knob is set for zero at the
center of the meter scale. This ad-
justment cancels any contact poten-
tial present at the video detector.
Then the video IF tube is replaced in
its socket; and after it has warmed
up, a deflection of the VIVM pointer
will be observed. This deflection
represents the noise generated inter-
nally within the receiver stages. The
VTVM is calibrated with two scales,
the lower one being an expanded
version of the upper. At regular in-
tervals along the dial, the calibrations
of the upper scale are connected by
diagonal lines to the corresponding
calibrations on the lower. See Fig. 2.
When the pointer reading for the up-
per scale has been noted, an output
signal from the noise diodes is fed

* * Please turn to page 48 * *
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More Ranges - More Visibility - More V.0.M.
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/ / v 8 DC VOLTAGE RANGES: 20,000 ohms per volt.
! 0-1.2-3-12-60-300-600-1200-6000 volts,

v 8 AC VOLTAGE RANGES: 5,000 ohms per volt.
] 0-1.2-3-12-60-300-600-1200-6000 volts.

v/ % 8 AC OUTPUT RANGES: same os AC volt ranges.
N With built-in 600 volts blocking capacitor.

v 7 DC CURRENT RANGES: 0-40-300 Microamperes.

1\ 0-1.2-12-120-600 Ma. 0-12 Amperes.

U 5 RESISTANCE RANGES: seif-contained batteries,

0-200-2000-200,000 ohms. 0-2-20-megohms.
\ v 8 DECIBEL RANGES: from — 20 to <77 DB.
\ 0 DB =1 Milliwott, 600 ohms,
’ \

S LL COLOR TELEVISION MAKE
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PRECISION

TEST EQUIPMENT

&

J

v.120

Gives You What You Want in a

HIGH SENSITIVITY
MULTI-RANGE TEST SET

20,000 OHMS PER VOLT D.C.
5,000 OHMS PER VOLT A.C.

MORE RANGES — The ‘120’ gives you 44 .. . which start lower and
go higher . . . to outrange any professional V.0.M. of similar size
or type.

AN EXTRA-LOW RESISTANCE RANGE — The ‘120’ gives you a 2-ohm
center scale range, powered by long-lived, internal 1.5 voit bat-
tery source.

AN EXTRA-LOW VOLTAGE RANGE — The ‘120’ gives you 1.2 volts full
scale, A.C. and D.C.

AN EXTENDED LOW CURRENT RANGE — The ‘120’ gives you a 60
microampere first D.C. current range.

A LARGER AND EASIER READING SCALE FACE — The ‘120’ gives you
a new, extra-large 5%” meter with full 434~ extra-wide window.

SIMPLE, POSITIVE RANGE SELECTION— The ‘120° gives you an
18-position, positive-detenting, master range selector with low
resistance, dependable, sitver-plated contacts.

RUGGED, POSITIVE CONTACT JACKS and PLUGS — The ‘120’ gives
you specially designed, low resistance, solid brass, banana type
plugs and jacks.

) / Compare These Wide-Spread Ranges and Special Features:

v EXTRA LARGE 5% RUGGED ‘PACE’ METER:

40 microamperes\sensiﬁvi'y, 2% oaccuracy.

% 1% MULTIPLIERS and SHUNTS: wire-wound and high stability
deposited-film types employed throughout.

* ONLY 2 PLUG-JACKS SERVE ALL STANDARD RANGES: separately

identified and isolated jacks provide for extro-high ronges.

* “TRANSIT" SAFETY POSITION: on master range selector protects

meter during transportation and storage.

% CUSTOM-MOLDED PHENOLIC CASE and PANEL: set o new
standard for compact, efficient, laboratory instrument styling.
Deeply engraved panel characters offord moximum legibility
throughout the life of the instrument.

MODEL 120: complete with internal ohmmeter batteries,
bonana-plug test leads and operating manual. Over-all case
dimensions: 5% x7x3% " .. e Net Price: $39.95

PMCISIgN Apparatus Company, Inc.

70-31 841t Street, Glendale 27, L. 1., N. Y,

EXPORT: 458 BROADWAY, N.Y. 13, N.Y. U. S. A. Cables: Morhanex
CANADA: Atlas Radio Corp. Ltd.. 560 King St. West. Toronfo, 2B
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CALTECH CHASSIS T1

The Caltech Chassis T1 shown
in Fig. 1 demonstrates a departure
fromthe more conventional practices
of television-receiver construction.
The chassis is positioned vertically,
a condition which permits greater
accessibility tothe tubes for replace-
ment purposes. This arrangement
also permits the various controlsto
be mounted close to their associated
circuits and still be accessible for
adjustment.

One of the most outstanding
features is the unitized construction
employing printed circuits. The re-
ceiver is divided into subassemblies.
These are mounted on a chassis base
which contains the interconnecting
wiring. A special plug-in arrange-
ment isused sothat the smaller units
may be removed or installed very
easily. One of the subassemblies is
shown in Fig. 2. This particular one
contains the horizontal-oscillator
section. A top view showing the
mounting of the components consti-
tutes Fig. 2A. The printed-circuit
wiring is clearly visible in the bottom
view of Fig. 2B. The leads for most
of the components are accessible from

January, 1955 - PF REPORTER

(B) Bottom View.

Fig. 2. Horizontal-Oscillator Subchassis in
Caltech Chassis T1.

the top of the chassis in order to
facilitate voltage and resistance
checks.

Thereceiver is supplied with a
remote-control head which permits
changing channels and controlling the
volume from a remote position.

Fig. 1. Caitech Chas-
sis T1.

» i s

by DON R. HOWE

Tuner

The tuner is a 12-position tur-
rettype. RF amplification is obtained
by the useof a 6BQ7A tube connected
in a cascode circuit. The mixer -
oscillator stage employs the two
triode sections of a 6J6. The output
of the tuner is fed to the 40-mega-
cvcle IF strip.

Video IF

The video IF strip contains
four stages of amplification. Each
of these four stages employs a 6CB6.
Interstage coupling is accomplished
by inductive means. The secondaries
of the IF transformers are shunted by
resistances to obtain the desired
bandpass. An interesting feature of
the IF strip is the liberal use of
traps. A total of five absorption
traps are used.

A 1N60 crystaldiode serves as
the video detector. The resultant
composite signal is then fed to the
first video amplifier, a 6AU6. A
parallel-resonant circuit tuned to
4.5 megacycles is contained in the
cathode circuit of this stage, and the
sound take-off point is located at the
cathode. The amplified video signal
is applied to the grid of the video-
output tube which is a 6AR5 or a
6AQ5. Cathode bias on this stage is
adjustable by means of the contrast
control. The output signal drivesthe
control grid of the picture tube. One
diode sectionof a 6AL5 is included in
the picture-tube gridcircuit toact as
a DC restorer.

Sound

Inthe sound system, two stages
of amplification precede the ratio
detector. These two stages employ
6AU6 tubes and are transformer
coupled. The signal from the un-

* * Please turn to page 68 * *
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CEMENT

How 4 Radio Service Products

cevieion SERVICE AIDS

Television

television—electronics. For this great acceptance,
we of G-C are truly grateful and promise to main-

tain our reputation for manufacturing econom-
chemicals

Just 25 years ago this month, General Cement
was little more than a hopeful gleam in its two
founders’ eyes. Yet such was their determination

to bring quality, imagination and utility to the ically priced, top quality service aids . . .

then infant radio service industry that today . tools . . . hardware . . . whether it’s one

G-C is one of the best known names in radio item or several thousand!

1930 Production Facilities 850 sq. ft.

L/% %@Jggﬁﬂl/ﬁﬁ/l\

1955 Five plants, 150,000 sq. ft.

FOR BETTER TV SERVICE!

Remember the TELCO name for all your television service
needs—antennas, antenna mounts, accessories and hardware.

Television Hardware Mfg. Co., is a separate G-C division to
make sure you get what you want when you want it!

PF REPORTER - January, 1955
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FOUNDERS ... S. B. Valiulis, President, and R. G. Ellis, Secretary,
Treasurer and General Sales Manager, founded G-C (General Cement Mfg.
Co.) on January 6, 1930.

OVER 4,000
G-C SERVICE AIDS

General Cement Mig. Co.

903 TAYLOR AVENUE * ROCKFORD, ILLINOIS
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... for you
or

for leading
television receiver

manvfacturers

All Du Mont picture tubes are built to the
highest standards of quality — whether for leading
TV receiver manufacturers as initial equipment,
or for the individual serviceman. The same
careful assembly, processing and inspection

is done on every picture tube bearing the

Du Mont name.

Do as leading TV receiver manufacturers do —
choose Du Mont initial quality picture tubes
for new set performance.

CATHODE-RAY TUBE DIVISION

ALLEN B. DU MONT LABORATORIES, INC.
CLIFTON, N. J.

*Trade Mark

24 PF REPORTER - January, 1955



TY and Radia S/zofu

AN

Inquiries which we havereceived
make it evident that there exists a
need for a good shop-ticket design.
Realizing that one ticket could not
possibly fill the needs of all shops,
we have tried to come up with two
designs which should do the job for
the majority. At any rate, we hope
that the designs presented will aid
the reader in making his own design
if neither of these suit his specific
needs or likes.

While it is true that several
types of ready-made shop tickets are
available many of these tickets do have
deficiencies such as: not enough room
tolist all of the partsreplaced andin-
sufficient space for long serial num-
bers or for writing in longhand. They
may, however, be considered satis-
factory by some service shops,
especially by those who have become
accustomed to using them.

The views and suggestions that
are set forth in this article are the
results of a survey made of many TV
and radio service shops, both large
and small. As expected, the answers
to the questions were many and varied.
After all, there probably are no two
repair shops anywhere that operate
entirely in the same way; and the
likes and dislikes of owners vary
greatly. As a result of this survey,
the shop tickets presented include
items representative of the prefer-
ences most frequently expressed by
shop owners.

The following is a list of items
which might be placed on a shop
ticket. Most of the readers will pro-
bably not want all of these; conse-
quently, this list may be used more
or less as a check list and perhaps
may remind thereader of a few things
that he had not thought about.

Space for Customer’s Name and Street Ad-
dress.

The identification of the owner

of a set is certainly imperative, if
no service-call slip is usedother than

January, 1955 - PF REPORTER
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the shop ticket itself. If a service-
call slip is also filled out, then at
least the number of that call slip
should be entered on the shop ticket.

Space for Customer’s City and State Address.

The city and state information
is not necessary unless the shop is
part of a national organization or un-
less it does service work in several
neighboring towns.

Space for Customer’s Phone Number.

The phone number is added so
that the customer may be called for
a delivery appointment.

Spaces for Make, Model, and Serial Number.

Identification of the unit re-
quiring service is of the utmost im-
portance. The make of the unit and
its model and serial numbers should
be recorded on the shop ticket re-
gardless of the type of ticket used.
The model number is most often
located on the cabinet and seldom on
the chassis; therefore, the man
making the pickup should record the
model number on the ticket before he
leaves the customer's home with the
chassis. The model number will be
a help to the shop technician when he
starts looking for service literature.

Space for Pickup Date.

Knowing the date of pickup pro-
vides two advantages. Firstand fore-
most, it helps the service technician
in the shop to decide which set gets
first attention. Secondly, it is com-
mon knowledge that a customer loses
his sense of time when he has to be
without his television receiver; and
he is apt to exaggerate when he calls
to complain about the long wait. A
record of the pickup date is helpful in
such situations.

Space for Delivery Date.

The delivery date is important
when determing the expiration of a
service guarantee in the case of a
future call back.

Space for Complaint or Symptoms.

It is very essential to have all
the data on the complaint or symp-
toms. This should include every de-
tailthatthe service technician notices
while attempting repairs inthe home.
The more he notes on the shop ticket,
the quicker the shop man may be able
to locate and correct the trouble.

Space for Promised Completion Date.

Entry of the date promised for
completion of the work is entirely
subject to the preference of the shop
owner; but from our survey, we ob-
tained the impression that it is not a
good idea to promise a specific com-
pletion date except on very rare
occasions when the technician knows
without a doubt the cause of the trou-
ble and is positive thatthe set can be
returned by the promised time. Such
an occasion might be whenthe chassis
has to be taken in for the installation
of a new picture tube and the techni-
cian knows that there is a replace-
ment in stock at the shop.

Detachable Claim Check.

Some shops use customer claim
checks, others do not. Both have
valid reasons for their positions in
this matter. The chief argument
against the use of claim checks is
that customers are prone to misplace
them and are unable to present them
when their sets are delivered. This
situation is not a good one, because
lost claim checks sometimes turn up
later in the hands of unscrupulous
individuals who try to make frandu-
lent claims against the service organ-
ization. The principal argument in
favor of claim checks is that the
customer is entitled to some kind of
a receipt when his expensive set is
taken out of his home. A receipt or
claim check gives him more confi-
dence in the service company.

Space on Claim Check for Receiver Serial
Number.

Once in a while when a set is
returned after repairs, a suspicious
customer gets the idea that the set
returned is not his. To guard against
such misunderstandings, it is a good
idea to jot down the serial number of
the customer's set on his claimcheck
(as well as on the shop ticket) before
taking the set into the shop. Then

* * Please turn to page 82 * *
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For more profitable television servicing you need up-to-date
replacement information.

S The Clarostat RTV program is the most complete up-to-date
control replacement program for television. A 264-page manual,
MOTOROLA plus a steady flow of supplementary information sheets keeps

your file on TV replacement controls up-to-the-minute.

paey !

Remember, Clarostat offers you the most complete line of
replacement TV controls . . .

f ASK YOUR DISTRIBUTOR TODAY

For your copy of the Clarostat RTV Manual, or write

EM“U STAT GEle e o e L ey
CONTROLS and RESISTORS

Clarostat Mfg. Co., Inc., Dover, New Hampshire.

In Canada: Canadian Marconi, Toronto 4, Ont.
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the GARAGE -DOOR
OPENER

by Don R. Howe

TECHNIQUES IN SERVICING AN ELECTRONIC

DEVICE OF GROWING POPULARITY

An increase in the variety of
items the servicetechnician iscalled
upon to repair requires that he be-
come familiar with these items if he
is to take full advantage of the addi-
tional business offered by their in-

stallation and repair. An example
of such an item isthe radio-controlled
garage -door opener which is becoming
very popular.

The Perma-Power Model RC101
is an example of one of the com-
mercial garage-door openers now
being marketed. The transmitter,
receiver, and antenna associated with
this model are shown in Fig. 1. The
sizes of these units can be judged by
their comparison with a ruler in the
photograph. The following discussion
of the Model RC101 covers only the
units shown in the figure; it does not
cover the mechanism which is used in
conjunction with these units for
raising and lowering the door.

The transmitter shownin Fig. 1
is a tone-modulated, fixed-frequency
unit operating at 27.255 megacycles.
A crystal isused as the element which

TRANSMITTER

".m

e By

G ‘\\
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determines this frequency. Tone
modulation of the RF carrier is pro-
vided. This modulation may be at any
one of the ten available channel fre-
quencies which are spaced logarithmi-
cally between 600 and 4700 cycles per
second. The frequency-determining
elements for the tone oscillator are
contained in a plug-in unit which is
easily inserted or removed from the
transmitter. A similar unit is used
in the receiver and will be described
later in this article. The two plug-in"
units are shownin Fig. 2. Thelocation
of the plug-in unit which is installed
in the transmitter and the placement
of the major components may be seen
in the top view (Fig. 3A) and in the
bottom view (Fig. 3B).

A reference to the schematic
diagram in Fig. 4 will show the cir-
cuitry employed in the transmitter.
One tube, a 6U8 triode-pentode, is
used. The triode section serves as
the modulator,andthe pentode section
functions as the RF oscillator. The
output of the modulator V1A modulates
the screen of the RF oscillator V1B.
A neon bulb is connected in the plate
circuit of V1B and may be used totune
the plate tank circuit.

Fig. 1. Units in the
Perma-Power Model
RC101 Garage-Door
Opener.

“~TRANSMITTING ANTENNA

Fig. 2. Plug-in Tone Units for the Trans-
mifter and Receiver.

The neon lamp also serves a
secondary purpose. For m aximum
stability and ease of starting,the plate
tank circuit should be resonant at a
frequency slightly higher than the
natural frequency of the oscillator.
When the oscillator is quiescent, the
neon lamp is not fired and the plate
tank circuit is tuned to a higher fre-
quency than the natural frequency of
the oscillator. When the oscillator is
operating, the neonlamp glows and the
stray capacitance contributed by the
neon lamp becomes greater. This
additional capacitancethen causesthe
tank circuit to resonate at a lower
frequency, and the result is a more
efficient circuit.

The B+ voltage for the trans-
mitter is obtained from a vibrator
type of power supply with selenium
rectifiers connected in a voltage-
doubler circuit. The transmitter is
designed for operation on six volts.
Operation from a twelve-volt source
is possible by using the adapter
available for this purpose.

The transmitter is normally
installed in the engine compartment
of the car,and the antenna is mounted
under the splash pan behind the front
bumper. The transmitter is conven-
iently attached to a base plate by four
snap fasteners. This arrangement
permitsthe transmitter tobe removed
from the automobile without the use
of tools. The red lead from the plug
on the transmitter is connected to a
source of six volts DC. This con-
nection must be made to a point where
voltage is present only when the igni-
tion switch is closed. This permits
the filament of the 6U8 to be on when-
ever the ignition is on. The green
lead from the plug is connected to the
push button mounted onthe dash. The
closing of this switch supplies power
to the vibrator and causes the trans-
mitter to operate. The only adjust-
ment that is necessary when installing
the transmitter isthe slug adjustment
in the inductance L1. The slug in the
tank coil L1 is adjustedfor maximum
brilliance of the neon bulb andis then
turned counterclockwise for one

* * Please turn to page 84 * *
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NEW PATENTED RADAR ANTENNA

53 CLAIMS GRANTED IN 5 U. S. PATENTS — #2,585,670 — #2,609,503 — #2,625,655 — %#2,644,091

— #2,661,423

OPENS NEW HORIZONS TO TV VIEWERS
These are the reasons why the "Riviena”

e by far the modl powerful VH 7 antenna
on the manket today!

. Utilizes 16 elements 60’ lfong, 2"’ diameter.
2.

Utilizes a specially designed, extra low loss four conductor air-dielectric
POLYMICALENE transmission line which has up to 50% less loss when
wet than the finest conventional transmission lines.

. The ""Riviera’’ encompasses an electro-magnetic capture volume of well

over 650 cubic feet, many times more than conventional antennas.

. The antenna works on the revolutionary principle that the approaching

wave front is elliptically rather than horizontally polarized.

. The new specially designed 9 position electronic orientation switch,

aside from changing directivity, maintains a consistently better imped-
ance match over the entire UHF-VHF spectrum.

. The above features combine to give the ""Riviera” antenna greater

usable gain at the TV set antenna terminals than the best of any com-
petitive antennas using rotor motors.

This new wonder antenna, called the “Riviera”, is already making history.
Beyond any question of a doubt, and on an unconditional money back
guarantee, it will positively outperform in the field under actual installa-
tion conditions, any and all competitive antennas on the VHF channels,
with or without rotor motors.
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ALL CHANNEL ANTENNA CORP.

EXETER 2-1336

47-39 49th STREET, WOODSIDE 77, N. Y.

POLAR  PATTERNS
1110%

$4950

LIST PRICE

Price includes:
Complete Stacked
Array * Stacking
Bars ¢ 9 Position
Switch ¢ Switch-
to-set Coupler ©

2 Stand-offs, 712"

Complete instructions

The polar directivity response patterns show the major lobes
of the ‘Riviera” antenna on VHF. |t shows the fullness of
coverage in all directions of this remarkable, patented an-
tenna as it is'turned’through each of the nine switch positions.
Each degree of shading constitutes a different switch position.
This excellent directivity response, which can be switched at
will, plus the extremely high gains, clearly indicate why the
Riviera is such a superior performer.

IN UHF-VHF DISTRICTS . . . USE

7% NEW S«se: 60

100 MILES VHF + 60 MILES UHF




In the Interest of . . .

éy Henry A. Carter and Calvin C. Young, Jr.

EQUIPPING THE SERVICE TRUCK

A very important part of any
service business is the service ve-
hicle which may be a panel truck,
station wagon, vanette, pickup truck,
sedan delivery, or a standard pas-
senger car. The type of vehicle will

be determined by thetypes of service

rendered and by the financial status
of the business. In television service
the panel truck, sedan delivery, and
station wagon are perhaps the most
satisfactory vehicles for the service
organization.

For the small shop, a station
wagon is very practical since it may
also be used by the owner as the
family car. The panel truck is, in
most cases, the best vehicle for ser-
vice since it has ample room on the
inside to carry even the largest tele-
vision receivers. In fact, several
receivers may be carried at one
time. Along the sides of the panel
truck there are rails to which large
cabinets can be secured to prevent
them from toppling over or shifting
about and becoming damaged. The
large, level top on the panel truck
provides space on which ladders, an-
tenna masts, and other long objects
may be carried if a suitable rack is

REMOVABLE
DRAWERS

OPEN SHELF
FOR STORING
LARGE PARTS
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employed. Sheps which sell appli-
ances or install antennas or do both
will find the panel truck meets most
of their requirements for a service
truck.

35-MM FILM CANISTER

SMALL PLASTIC
CONTAINER

Fig. 2. Containers for Small Parts.

There are some service organi-
zations which do not sell appliances
or make antenna installations. These
shops may find the sedan delivery to
be the ideal vehicle for them. This
type of vehicle is smaller and more
maneuverable than the panel truck
and is usually easier to manage in
traffic. If the large carrying capacity
of a panel truck is not required, the
sedan delivery will serve very well.
Inall cases, the needs of a particular

Fig. 1. Parts Caddy.

REMOVABLE FRONT

business should be carefully con-
sidered and the best vehicle for the
intended use should be chosen.

The equipment and replacement
parts carried in the service vehicle
are also very important. Their
choice will depend upon whether the
service company does all phases of
servicing such as television, radio,
antennas, rotators, and all other allied
electronic devices, or whether the
service company specializes in tele-
vision and radio service only.

Service organizations which
specialize in television and radio
service should equip the service ve-
hicle withcertain basic pieces of test
equipment and assorted replacement
parts. A technician who is provided
with a well-equipped service vehicle
should be able to repair in the home,
on an average, something over 90 per
cent of all the sets he is called upon
to service. If minor repairs are
completed in the home, the bench
technician will have more time to
devote to those really difficult repair
jobs. Minor repairs consist of re-
placing weak selenium rectifiers,
faulty filament resistors, burnt re-
sistors, shorted capacitors, faulty
video-detector crystals, faulty high-
voltage wiring, and other repairs of
this nature. A service organization
may electto make suchrepairs in the
home rather thanto take a set into the
shop just to replace a capacitor that
is known to be bad or to replace a
weak selenium rectifier. The time
saved by performing these jobs inthe
home will more than make up for the
difference in service charges.

The replacement parts for home
service and the basic equipment given
in Table I are needed in addition to
the standard service tools and tube
caddy normally carried by the tech-
nician. Although some of the items
listed may already be carried in the

* * Please turn to page 75 * *
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MODEL 631 VOM-VTVM §$595 NET
Bectzuse——it’s THW O-in-One for the price of one! I's a VTVM—Its a VOM with just the flip of a switch!

This one combination instrument will be the serviceman’s most frequently used piece of test equip-
ment. No need to invest in two separate testers when one will do his work at half the price—$59.50 net.

Flip the switch, it’'s a VT VM (completely portable; battery operated—VTVM accuracy not

subject to line voltage fluctuations — Input Impedance of 11 megohms).

Flip the switch and it’s a V O M (with the sensitivity to match readings in all the service manuals—
20,000 ohms per volt DC, 5,000 ohms per volt AC).

Ranges entirely adequate for servicing needs. All 34 ranges selected by one knob control—minimizes
incorrect settings and burnouts. Unbreakable clear plastic meter case front floods light on long,
readable scales.

Triplett Model 631 is sold by leading distributors everywhere.

H@“F ' TRIPLETT ELECTRICAL INSTRUMENT CO., Bluffton, Ohio
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TAPED CORRESPONDENCE.
With tape recorders booming as a
means of exchanging spoken messages
rather than lettérs with correspond-
ents all over the world, ingenious
names have sprung up for the inevit-
able clubs of such enthusiasts. Here
are a few: Tape Respondents Inter-
national, The Voicespondence Club,
World Tape Pals, Global Recording
Friends, and Record-O-Club. It's
one swell way tokeep in practice with
a foreign language that might other-
wise become rusty through disuse.

TALKING BOOKS. If a mistake
in pronunciation is made while read-
ing a book for disk recording, the
entire record must be done over.
Knowing this, the reader is under
tension and hence tends to make more
mistakes than normal. Changing to
magnetic tape cuts costs and eases
the tension, because a fluffed sen-
tence need simply be repeated. Later
scissors and splicing tape will fix
things in a jiffy.

)

‘("J

TRAFFIC CONTROL. A new
frequency just recently made available
by the FCC will be used by Chicago
police tosend coded radio signals out
totraffic lights. Purpose istoachieve
synchronization of the lights along
with different optimum timings for the
morning and evening rush hours and
with normal settings the rest of the
day.

As a starter, eleven heavy-
traffic intersections will get antennas,
receivers, decoders, and traffic-light
controllers. Flans call for eventual
radio control of 450 intersections at
a cost of about $480,000, as com-
paredto $3,375,000 for acomparable
cable-control system.
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ELECTRIC TYPEWRITERS
**When I sat down to type, all the TV
sets as far as half a mile away
blanked out,'" is a story the wife of
a good friend of ours can tell, mow
thatthe neighbors have been appeased
and all is quiet again. To speed up
the final typing of his book on TV
servicing, our friend had rented an
electric typewriter ($25 per month).
They' re wonderful. Justbarelytouch
the keys and the electric motor does
the rest — and still more. The
brushes on that motor apparently felt
that they should tell the rest of the
world about their work, because they
surelyradiated — onall TV channels.
A complaint to the rental agency
brought a second machine, which was
just as bad. The third, a practically
brand-new job, was all right in that
it didn't bother the neighbors — just
messed up his own TV set.

Unbelieving, the owner of the
typewriter agency took one of the
machines tohis own home. Now he's
looking for some other kind of busi-
ness to get into.

Properly ‘connected filter ca-
pacitors and proper maintenance on
the machines will stop suchradiation,
but it has to be done at the factory
level. Once you've determined that
the typewriter isthe source of inter-
ference, break the news to your cus-
tomer and get out quickly. This
policy, incidentally, applies to a good
many other man-made-interference
complaints as well.

R 9L

<)

TUBES. The next time it takes
five minutes to get a tube out from a
too-crowded location, give a thought
to the radar service technician. It
requires just about half an hour to
replace a magnetron in a radar re-
ceiver -transmitter unit because of
the resonant cavities associated with
the tube.

% Dollar and Sense
Servicing

Editor-in-Chief, McGraw-Hill Radio Servicing Library

EYE CATCHER. Whenbusiness
trips take us to a new town, a flip
through the pages of its classified
telephone directory gives a quick
picture of business and industry there.
In Pittsburgh this fall, the ad that
really caughtour attention was head-
lined '"STOP AND THINK BEFORE
YOU TINKER.'' Combined with a
little cut showing the man of the
house getting ready to attack his ail-
ing TV set, it effectively gets across
the idea that fixing a set is a job for
a trained service technician. Though
it's just a one-column ad 2 1/2
inches deep, we're sure it's pulling
business for Chuck Barofsky whoruns
Chuck's TV & Radio Service at East
Liberty, Penna.

CHILDREN'S HOUR. InBritain
where there is only one television
station per city, the 5 to 6 p. m.
Children's Hour is followed by a
long black-out until the weather fore-
cast comes on at 7:25. When Tele-
vision Digest's editor asked a top
BBC official why they went off the
air right at the peak of their viewing
audience, he replied; ''So that the
mothers may prepare dinner and put
the children to bed without any dis-
traction from TV.'"" The children
""have had it.'' If they know the
screen is dark, they make no fuss
about staying up for more.

4

What peace that must be — no
supermen or rustlers to interfere
with the enjoyment of the evening
meal! With Britain as a precedent,
we wonder if we could get by with
hooking up a time clock that would
also darken our screen during that
magical hour '' Between the dusk and
the daylight, when the night is begin-
ning to lower.'" Just wishfulthinking
— this is America where the kids
runthe family and the good wife is on
their side in any showdown over TV.

* * Please turn to page 54 * *
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Heer TRIO ARISTOCRAT ROTATOR
NOW AVAILABLE IN FOUR

GLORIOUS COLORS!

Vo 88

Far superior construc-
tion. Rugged, foolproof
—easily installed.
Parasitic elements sup-
ported by TRIO's revo-
lutionary new “lnsta-
Lok™ clamps. Low chan-
nel dipoles supported
by the strongest conical
head made. No vibra-
tion — No element
shedding. Completely
pre-assembled. Avail-
able in single or two
bay models.

Ui 66

Three dipoles pro-
vide exceptionally high
gain on all VHF chan-
nels Exclusive TRIO
grid reflector gives im-
proved performance.
Extremely rugged yet
lightweight. Pre-assem-
bled — simply untold
and tighten reflector
and dipole assemblies.
Three vertical braces
on reflector screen for
increased strength.
Auvailable in single or
two bay models

i/é

COPYRIGHT 1954
8Y TRIO MANU-
FACTURING CO.

e

The New TRIO

"ARISTOCRAT™
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Color TV Training Series
{Continued from page 9)

transformer at the take-off point of the chrominance sig-
nal. The reference signal from the color-sync section is
applied to the plate of section A and to the cathode of
section B. The output ofthe R - Y demodulator is present
at the junction of resistors R1 and R2.

The B - Y demodulator is connected in a manner
similartothat ofthe R - Y demodulator. Thechrominance
signal is applied to the cathode of section A and to the
plate of section B of the B - Y demodulator. The signals
present at these points are displaced by 180 degrees. The
B - Y reference signal is applied to the plate of section
A and to the cathode of section B. The output ofthe B - Y
demodulator appears at the junction of resistors R3 and
R4.

The magnitude of the output signal from each de-
modulator is dependent upon the amount of conduction by
eachsection of the demodulator. Whenever the conduction
of each section is equal, the output will be zero. For ex-
ample, when both sections of the R - Y demodulator are
conducting equally, a positive voltage will appear at the
junction of R1 and the cathode of section A because of the
positive charge on C1. A voltage of the same magnitude
but of opposite polarity will appear at the junction of R2
and the plate of section B because of the negative charge
on C2. Since the charges on C1 and C2 are equal but of
opposite polarity and since both C1 and C2 are returned
to ground through the chrominance output transformer,
a zero voltage is present at the junction of the equal-value
resistors R1 and R2. This condition would exist when
there is no chrominance signal at the input. Under the
same conditions, the B - Y demodulator would perform
in the same manner.

Let us now investigate the action of the diode de-
modulators during the time that a chrominance signal is
being received. For example,let us assume that a chro-
minance signal which is lagging the R - Y reference sig-
nal is present at the cathode of section A of the R - Y
demodulator. The action of both demodulators is shown
by the waveforms in Fig. 7-31. The first pair of wave-
forms shows the action of section A of the R -Y de-
modulator. The sine wave marked P is the reference
signal at the plate, and the one marked K is the chro-
minance signal at the cathode. The conduction time is
during the period that the plate is more positive than the
cathode and is represented by the shaded portion between
the sine waves.

The second pair of sine waves in Fig. 7-31 shows
the action of section B of the R - Y demodulator. The
reference signal appears at the cathode of this section
and is represented by the sine wave marked K. It is the
same signal that was present at the plate of section A.
The other signal of the second pair of sine waves is the
chrominance signal and is marked with a P, since it
appears at the plate of section B. This chrominance sig-
nal is 180 degrees out of phase with that previously dis-
cussed, since it is taken off at the transformer secondary .
The conduction time of section B is the shaded portion
between the two sine waves.

It can be seen that section B conducts more than
section A. This will cause the charge on C2 to be greater
than thaton C1; and becausethe charge onC2 is negative,
a negative voltage is present atthe junction of R1 and R2.

The third pair of sine waves in Fig. 7-31 shows the
action of section A of the B - Y demodulator. The chro-
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Fig. 7-31. llustration of Conduction Period of Each Demodu-
lator When the Chrominance Signal Lags the R—Y Reference
and Leads the B—Y Reference by 45 Degrees.

minance signal is sine wave K, and it appears at the
cathode of section A. This chrominance signal is at the
same phase as that at the plate of section B intheR - Y
demodulator. The other sine wave of the third pair is
the B - Y reference that appears at the plate of section
A. This reference signal is advanced 90 degrees in
relation with the R - Y reference signal. The conduction
time of section A of the B - Y demodulator is during the
shaded portion of the third pair of sine wavesin Fig. 7-31.

The fourth pair of sine waves in Fig. 7-31 represents
the action of section B of the B - Y demodulator. In this
section, the chrominance signal is applied to the plate and
the reference signal to the cathode. Sine wave P is the
chrominance signal and is at the same phase as the sig-
nal that appears at the cathode of section A inthe R - Y
demodulator. Sine wave K is the reference signal. The
conduction time of section B of the B - Y demodulator is
represented by the shaded portion between the two sine
waves.

Section B of the B - Y demodulator conducts a
greater amount than section A; as a result, there is a
greater charge on C4 than on C3. Therefore, the instan-
taneous output voltage of the B - Y demodulator will be
negative in polarity.

For the case just assumed, the chrominance signal
lagged theR - Y reference signalby 45 degrees and it led
the B - Y reference signal by 45 degrees. The instanta-
neous output voltage of each demodulator was found to be
of negative polarity.

Let us assume that the chrominance signal leads
the R - Y reference signal by 45 degrees and leads the
B - Y reference signal by 135 degrees. The conduction
period of each section of the R - Y demodulator and the
B - Y demodulator is illustrated in Fig. 7-32. By inspec—
tion of the first two pairs of sine waves, it canbe seen
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Based onthe famous University model
WLC Theater System used so success-
fully and extensively in deluxe sta-
dium and outdoortheaterinstallations
. . . auditoriums, expositions, concert
malls and other important applica-
tions where only the highest quality
equipment is acceptable—University
engineers now bring you a smaller,
compact version—the BLC—for gen-
eral application in public address
work. The BLC is the New stand- e
ard for both voice and music,

indoors and outdoors. The

BLC is now yours, at

the low low price of

SPECIFICATIONS
70-15,000 ¢ps

Response

Power

Caopaocity 25 wotts
impedance 8 oahms
Dispersion 120 degrees
Mounting

180° adjustable ""U" bkt.
Dimensions
22'%° diameter, 9" depth

Better Lows: BALANCED " COM-
PRESSION’TYPE FOLDED HORN,
starting with eight inch throat and
energized by top quality low fre-
quency ""woofer” driver provides
more lows than other bulky designs.

Better Highd: DRIVER UNIT TWEETER
with exclusive patented "'recipro-
cating flares’” wide angle horn
transmits more highs with greater
uniformity . . . high frequency
response that you can hear!

LOw FREQ. ENERGY

Ask your distributor for a convincing
demonstration, and HEAR TNE
DIFFERENCE !

Write Desk No.47 For Full

Descriptive literoture.
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NIV ERET I DIFFERENCE
MAKE Z/ P.A.

A HI-FI INSTALLATION
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—

MODEL

BLC

b FULL RANGE

Ci WEATHERPROOF
COAXIAL
SPEAKER

More
Efficient:
DUAL RANGE

THEATER TYPE SYS-

TEM permits uncompro-
mising design of the
"woofer” and "tweeter’ sec-
tions for greatest efficiency. Hear
it penetrate noise with remark-
able fidelity and intelligibility.

Less Distortion: SEPARATE LOW AND

HIGH FREQUENCY DRIVER SYSTEMS with

electrical crossover reduces intermodulation

and acoustic phase distortions common to

other systems which attempt to use two dif-
ferent horns on a single diaphragm.

More Compact: EXCLUSIVE WEATHERPROOF
DUAL RANGE COAXIAL DESIGN eliminates
wasted space. Depth of BLC is only 9''; can
be mounted anywhere, even flush with wall
or ceiling.

Moare Depgendable EXPERIENCED MECHAN-
ICAL ENGINEERING AND CAREFUL ELECTRI-
CAL DESIGN meet the challenge of diversi-
fied application and environmental
hazards. Rugged, and conservatively
rated—you can rely on the BLC.

LOUDSPEAKERS inc.

80 SOUTH KENSICO AVENUE

WHITE PLAINS, N, Y.
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Fig. 7-32. lllustration of Conduction Period of Each Demodu-
lator When the Chrominance Signal Leads the R—Y Reference
by 45 Degrees and Leads the B—Y Reference by 135 Degrees.

SECTION B
B-Y DEMODULATOR

that section B of the R - Y demodulator conducts more
than section A. This will produce an instantaneous volt-
age of negative polarity at the output of the R -Y
demodulator.

The B - Y demodulator will produce an instantaneous
output voltage of positive polarity, as can be seen from
inspection of the last two pairs of sine waves in Fig, 7-32.
Section A of the B - Y demodulator conducts more than
section B, thus,the charge onC3 will be greater than that
on C4, and the resultant output voltage will be positive.

Let us investigate what happens when the chromin-
ance signal is in phase with the R - Y reference signal.
Under this condition,there must be maximum output from
the R - Y demodulator and zero output from the B - Yde-
modulator. The illustrations in Fig. 7-33 show that this
is true. There will be no output from section A of the
R - Y demodulator, since the chrominance signal is in
phase with the reference signal. In section Bof the B - Y
demodulator, conduction is at maximum because the chro-
minance signal has been changed in phase by 180 degrees.
Maximum output will appear at the junction of R1 and R2,
under this condition.

The third and fourth pairs of sinewaves in Fig. 7-33
show that the conduction of section A ofthe B - Y demodu -
lator is equal tothe conduction of section B. The charges
on C3 and C4 are equal, and the output of the B - Y de-
modulator willbe zero the same as if there were no chro-
minance signal present.

The vector relationship of the conditions previously
discussed is represented inthe vector diagram of Fig. 7-34.
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SECTION A
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SECTION B
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BY DEMODULATOR
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OF EACH DEMODULATOR
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SECTION B
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Fig. 7-33. lllustration of Conduction Period of Each Demodu-
lator When the Chrominance Signal Is in Phase With the R—Y
Reference.

The first condition in which the chrominance signal lagged
the R - Y reference signal and led the B - Y reference
signal by 45 degrees is represented by the vector marked
chroma 1. A chrominance vector at this position on the
phase diagram would represent a color near magenta.
This chrominance signal contains a positive R - Y signal
and a positive B - Y signal. These are the polarities of
the R - Y and B - Y signals whenchromal is transmitted.

R-Y
REFERENCE

-(8-Y)
REFERENCE

-(R-Y)

Fig. 7-34. Vector Relationship of the Chrominance Signals With
the Reference Signals.
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You ean find any ean type lytie replacoment in the new-

SANGAMO

B Twist-Tab Replacement
geme \ 73 Capacitor
to— 7 \&0  Gross Reference

g

Limitl.,.

ITC JUST OFF THE PRECCT sy

Sangamo’s line of TV Replacement Electrolytics has heen and
still is the most complete in the industry. It is constantly ex-
panded to include all the new sizes used in the latest model
television receivers of all major set manufacturers.

All these new sizes are listed in the latest Sangamo Twist-Tab
Capacitor Replacement Cross Reference. You can fill all your
’lytic replacement needs from one source — your Sangamo
Jobber.

Sangamo Type PL Electrolytics are used as original equip-
ment by all major manufacturers—they are exact replace-
ments — they assure long life and dependable 1

performance at 85° C and under conditions of high S
surge voltages and extreme ripple currents. /
ANNOUNCEMENT: Beginning with the current sets, Wiy
Sangamo Capacitors are listed in Photofact Folders T A

and Counterfacts.

=
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Fig. 7-35. Diode Demodulator Circuit in the Motorola Model
19CT1 Color Receiver.

The vector marked chroma 2 represents the second
condition in which the chrominance signal led the R - Y
reference signal by 45 degrees and ledthe B - Y reference
signal by 135 degrees. This vector represents a yellow -
orange color and contains a positive R - Y signal and a
negative B - Y signal. These are the polarities of the
R - Y signals and B - Y signals when chroma 2 is
transmitted.

The R - Y and B - Y demodulators can be made to
produce an output signal of a positive or a negative po-
larity, depending upon which is desired. Whenever an

output signal of a positive polarity is wanted, the demodu-
lator is made to demodulate on the negative reference
axis. When one of a negative polarity is desired, the de-
modulator is made to demodulate on the positive reference
axis. Such was the case for the demodulation process
previously discussed — modulation was performed on
the positive reference axis.

The circuits of diode demodulators that are used
commercially are shown in Fig. 7-35. This circuit is
employed in the Motorola Model 19CT1 color receiver.
Two 6ALS tubes are used inthe demodulator stages. V25
is the R - Y demodulator, and V26 is the B - Y demodu-
lator. The operation of these demodulators is the same
as thatdiscussed for the basic circuit in Fig. 7-30. These
are R - Y and B - Y demodulators which are of negative
polarity; that is, they demodulate along the positive re-
ference axes and produce output signals that are reversed
in polarity from the polarities used for modulating the
chrominance signal at the transmitter. By passing these
signals of negative polarity through an amplifier stage,
they are inverted and then become signals of positive
polarity.

This concludes the discussion of the demodulation
process and the demodulator circuits in color receivers.
In this discussion, we have been concerned with the chro-
minance signal as a modulated signal. We have takenthis
signal, demodulated it, and changed it into color -difference
signals. From this point on, in the discussion of the
color -receiver circuits, we will be concerned with these
color ~-difference signals.

THE MATRIX SECTION

At this point in the discussion of color-receiver
circuits, three video signals have been described. These
are the luminance signal and the two color-difference
signals at the output of the chrominance demodulators.
It is the function of the matrix section to combine these
three signals in the correct proportions so that three
color signals are produced. These color signals are then
amplified and applied to the picture tube where they re-
present the hues of an image in terms of red, green, and
blue. The block diagram shown in Fig. 8-1 illustrates the
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Fig. 8-1. Partial Block Diagram of a Color Receiver Showing Sections Previously Discussed and Those to Be Covered
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stages which perform this function. The shaded blocks
represent the sections previously discussed in the Color
TV Training Series.

In order to understand how the colors are repro-
duced, it is necessary to know something about the picture
tube. The tube used in the basic color receiver is known
as the tricolor kinescope. Three separate electron guns
are incorporated in this type of tube in order to accom-
modate the three color signals. The coating on the face
of the tube consists of phosphor dots which are arranged
in triangular groups of three. One dot in each trio emits
red, one emits green, and one emits blue light.

When operating properly, the electron beam from
the red gun activates only the red dots,the beam from the
blue gun activates only the blue dots, and the beam from
the greengun activates only the green dots. The phosphor
dots are closely spaced so that when more than one dot in
each trio is activated, the total light emission will blend
to formone color. For example,when the light emissions
from all thrée phosphors are equal, the screen appears
white. If the red and green phosphors emit equal light,
the resultant hue appears to be yellow. The blending
into a single hue of the color dots on the picture-tube
screenis based upon the principle that the human eye can-
not resolve the separate colors at normal viewing distance.
As a result, the total light emitted from the dot
combination appears as a single color.

The foregoing information should be helpful in
understanding the requirements of the matrix section. A
detailed discussion of the picture tube will be presented
later in the Color TV Training Series.

Inorder toproduce the colors of an image correctly,
the matrix section must fulfill certain conditions. For
instance, when a fully saturated red portion of the image;

is to be reproduced, the instantaneous amplitude of thS

video signal that is applied to the red gun must be at its
maximum value and the amplitude of the signals applied
to the green and blue guns must be zero. During the time
when a fully saturatedgreen isto be reproduced,the amp-
litude of the signals applied to the red andblue guns must
be zero and that applied to the green gun must be at its
maximum value. Theblue signal must be at maximum and
the red and green signals at zero when a fully saturated
blue is being reproduced. If white is tobe reproduced,the
amplitude of all three of the color signals must beat
maximum, because white contains all colors.

During the transmission of a composite color signal,
the content of the Y, I, and Q signal voltages atthe trans-
mitter is known to be:

Ey = .30ER + .59Eg + .11Ep, (4)*
EI = .74(ER - EY) - 27(EB o EY), (8)*
EQ = 48(ER - Ey) + 41(Ep - Ey). (9)*

From these equations, it can be determined that:

ER = .96E + .63EQ + 1.00Ey, (13)

Ep = -1.11E[ + 1.72EQ + 1.00Ey, (14)

Eg = -.28E] - .64Eq + 1.00Ey , (15)
where

ER, Ep, and EG represent the desired red, blue, and
green signal voltages which are to be applied to the

*Equations 4, 8, and 9 were presented in Fart III of the Color TV
Training Series which appeared in the August 1954 issue of the
PF REPORTER.
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picture-tube guns. The mathematical proof for these
equations is presented in the footnote.

It can be seen that the voltage combinations needed
to produce the color signals consist of plus and minus
values of Ej and E The plus and minus signs designate
the polarities of the signal voltages. For instance, the
minus sign in the expression -.28Ej indicates an I signal
which has a negative polarity. When no sign is used, the
polarity is considered to be positive.

Let us suppose that the color-bar pattern shown at
the top of Fig. 8-2 is used as the transmitted image. If
allof the colors are fully saturated, the relative amplitude
of the I, Q,and Y signalsused in the make-up of the com -
posite signal at the transmitter will be as shown below
the bar pattern. The amplitude of the luminance signal
during the reproduction of a white of full brightness is
considered as the standard for unity; therefore, Ey is
showntohave anamplitude of 1.00 during the transmission
of the white bar.

The amplitudes of the luminance signal and the
color -difference signals during the transmission of the
color-bar pattern shown are based on this unity figure.
For example,when the image is a fully saturated red, the
the amplitude of E; is .60; the amplitude of EQ is .21;
and the amplitude o} Ey is .30. If the color of the image
is changed to green, the amplitude of Ej becomes a nega-
tive .28; the amplitude of E~ becomes a negative .52;
and the amplitude of Ey becomes .59. If the polarity of
the Ej or Eg signal is inverted (as through an amplifier
stage), the positive levels become negative and the nega-
tive levels become positive. The negative polarities of
E1r and Eq are also shown in Fig. 8-2 to provide a
convenient reference for the reader.

I The content of the I and Q signals is known to be:
E| - .T4(ER - EY) - .27(EB - Ey), (8)*
EQ - 48(ER - Ey) + .41(Ep - Ey). (9

If both sides of equation 8 are multiplied by .41 and
if both sides of equation 9 are multiplied by .27, then:

.41E] = .30(ER - Ey) - .I1(Ep - Ey},

.27EQ = .13(ER - BEy) + .11(EB - Ey).
Adding the foregoing equations, we arrive at:

-43(ER - Ey) = .41Ey+ .27EQ.
Divide by .43, and solve for ER:

ERp - Ey = .96Ej + .63EQ

Er = .96Ey + .63Eg - 1.00Ey. (13)

By substituting this value of ER in equation 8, we find:

E; = .74(.96E] + .63EQ) - .27(kg - Ey).
From the foregoing equation, Eg may be found:

Eg = -1.11E[ + 1.72EQ + 1.00Ey. (14)
It was shown in Part III of the Color TV Training Series that:

EG - Ey = -51(ER - Ey) - .1%EpR - Ey).
Substituting values of Eg and EB from equations 13 and 14, we find:

Eg -Ey = -.51(.96E; + .63EQ) - .19(-1.11E| + 1.72EQ).
Solve the foregoing equaticn for Eg:

Eg - Ey = -49E[ - .32 EQ + .21E| - .32EQ,

Eg = -.28E[ - .64Eg + 1.00Ey. (15)

39



SERVICE MEN HAVE NO WORRIES

Tung-Sol works harder to make Tung-
Sol tubes better. That pays off in fewer
service call-backs.

TUNG-SOL

dependable
PICTURE TUBES

TUNG -SOL ELECTRIC INC, Newark 4, N. J. Sales Offices: Atlanta,
Chicago, Columbus, Culver City {Los Angeles), Dallas, Denver,
Detroit, Newark, Seattle.

40

In accordance with equations 13,14, and 15, certain
proportions of the signals shown in Fig, 8-2 must be com-
bined to produce the three color signals. For instance,
equation 13 states that .96 of the positive E{ signal, .63 of
the positive EQ signal, and 1.00 of the positive Ey signal
are required to produce the red signal. The amplitudes
of the signals shown in Fig. 8-3 are of these proportions.
During the transmission of the red bar, the amplitude of
.96Eq is seen to be .57 which is .96 of .60. The amplitude
of .63E~ at this time is .13, which is .63 of .21. The
amplituge of 1.00Ey during thetransmission of red is .30.

Y <
Q " <
e & & &S *S‘@
& A B 9
.60
o
B e
--28 -.32
~60
52
3
21
o
Eq

—.52

-89
70

.30

-60

—60

.52

"fam |

=.21

=31

-52

Fig. 8-2. Video Signals Developed in a Color Receiver During a
Color-Bar Transmission.

During the scanning time of the red bar, the ampli-
tudes of the I, Q, and Y voltages that are combined in the
red matrix section have a ratio of .57 to .13 to .30, re-
spectively. Since the addition of these amplitudes totals
unity, the amplitude of the red signalis at maximum when
redis being reproduced. If the same procedure is followed
for all seven bars, it will be seen that the red signal will
also be at maximum during the reproduction of yellow,
magenta, and white. The instantaneous amplitudes during
the scanning time of green, cyan, or blue will add up to
zero; therefore, the red signal does not contribute to the
reproduction of these colors.

The voltages determined by equation 14 are graph-
ically shown in Fig. 8-4. These values are combined in
the blue matrix sectionto produce the blue-signal voltage.
The addition of instantaneous amplitudes shows Ep to be
at maximum for cyan, blue, magenta, and white; and Epg
is at zero for red, yellow, and green. This is the desired
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result, since Eg contributes to the colors which contain
blue and does not contribute to the colors which are void
of blue.

The values of the three signal voltages applied to
the green matrix section were obtained from equation 15
and are shown in Fig. 8-5. The green signal represented
by E~ is obtained by adding the instantaneous values. of
these three signals. The resultant signal is shown to
have a maximum amplitude for yellow, green, cyan, and
white. This indicates that the green signal contributes
to the reproduction of each of these colors. Eg is at zero
amplitude during the scanning time of red, blue, and
magenta; therefore, the green-signal voltage does not
contribute to these colors.

A comparison of the three color-signal voltages
shows how the individual color bars are produced on the
viewing screen. During the scanning time of the red bar,
the red signal is at maximum and the blue and green are

K «°
9 SN < N
& > oq‘v*’ & &Y W&
—_——t + : + e

— Lo

33
i3 2 °

63E,

100

T ENR

En

Fig. 8-3. Specific Amplitudes of E;, Ea, and Ey Needed to Produce
the Desired Red-Signal Voltage.

at zero. Only thered phosphor is illuminated, and a satu-
rated red is produced on the screen. When the yellow bar
is being scanned, both the red and green signals are at
maximum and the amplitude of the blue signal is at zero.
The red and green phosphors are both activated; however
the eye cannot see these colors separately. Instead, the
totallight emitted appears to be yellow. Cyan is produced
whenthe light emissions fromthe blue and green phosphors
are equal. When the light outputs from the red and blue
phosphors are equal, the eye will see a fully saturated
magenta.

The only time when all three color signals are at
maximum is during the reproduction of white. This is to
be expected, since white contains all colors. It is interest-
ing to note that during the scanning time of the white bar,
the amplitudes of Ej and Eo at the input of the matrix
sections are at zero. The amplitude of the Ey signal is

January, 1955 - PF REPORTER

...WHEN CUSTOMERS HAVE NO
COMPLAINTS

Tung-Sol never lets up on keeping
quality up. That's why customers make
fewer complaints about Tung-Sol tubes.

TUNG-SOL

dependable
RECEIVING TUBES

TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps, Signal
Flashers, Picture Tubes, Radio, TV and Special Purpose Electron Tubes
and Semiconductor Products.

41



for good

J

ll:ﬁl‘l:

alk
.

¢

Service Business

936 HF

high fidelity
record changer
attachment

V-M 936HF..$69.95*

V-M 935HF. .$59.95*
(less metal pan)

V-M Quality pays off! Your hi-fi customers get the
silent, “‘custom-precision” record handling they
want . . . you profit from more sales, more satis-
fied customers. Be sure of good sound service
business with the V-M changers that offer more
features plus years of trouble-free service. The
V-M 936 HF and 93 5HF are specifically designed
to satisfy every demand of high fidelity music
enthusiasts.

1. Exclusive laminated, batanced, pre-

These cision-formed turntable!

F 2. Patented V-M tri-o-matic® spindle!
eature 3. Resonance-free die cast aluminum

Facts arm!

4. Precision-fitted cast aluminum plug-
Te" the in heads (less cartridges)!
Plus Muting Switch, powerful 4-pole

motor, V-M 45 spindle and other quality
features!

Story!

You Profit with V-M Hi-Fi P-A Package

Sell schools,
clubs, rumpus
rooms, rec-
ord shops!

V-M 960 changer
V-M 160 amplifier and speaker. ... .. . .. $66.50*
* Slightly higher in the west

V-M CORPORATION, BENTON HARBOR 7, MICHIGAN

WORLD'S LARGEST MANUFACTURER
OF PHONOGRAPHS AND RECORD CHANGERS

42

LITEy

—-.36

172 Eq

1.00
.89

.70

-4
ao J

oo EY

e

Fig. 8-4. Specific Amplitudes of E|, Ea, and Ey Needed to Produce
the Desired Blue-Signal Voltage.
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Fig. 8-5. Specific Amplitudes of E, Ea, and Ey Needed to Produce
the Desired Green-Signal Voltage.
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at maximum in each case, which indicates that white is
represented by the luminance signal only.

Theory in Practical Application

Now that the purpose of the matrix is known, let us
examine some actual circuits. The schematic drawing
shown in Fig. 8-6 shows the matrix circuit used in the
RCA Victor Model CT-100. The triode sections of two
6ANS8 tubes are used as phase splitters. A negative po-
larity of EQ from the output of the Q demodulator is ap-
plied to the grid of V10B. As a result, a positive polarity
of Eg is available at the plate of this stage; whereas, a
negative polarity of Eq is obtained from the cathode.
Since the polarity of the I signal from the I demodulator
has been reversed through the I amplifier stage, the sig-
nal at the grid of V32B has a positive polarity. The po-
larity of Ej at the plate of this stage is negative, and the
polarity atthe cathode is positive. During a typical color-
bar transmission, these signal voltages are like those
shown by the waveforms in Fig. 8-7.

Refer to Fig. 8-6, and note that the positive Eq sig-
nal is fed to the red and blue matrix circuits and that the
negative En signal is applied to the green matrix. The
negative Ej signal is fed to the green and blue matrix
networks, and the positive Ej signal is applied to the red
matrix. A positive Ey signal from the output of the
luminance channel is applied equally to all three matrix
networks. Note that the signals applied to each matrix
network have the proper polarity to produce the three
color signals. Now, let us see how the specific ampli-
tudes of Ey, EQ, and EY are obtained.

The Ey signal is applied to each of the matrix cir-
cuits through R239, R250, and R261. All three of these
resistors are equal in value; therefore, if the grid re-
sistance to ground at each amplifier stage is assumed to
be the same, the amount of Y voltage to each of these
stages will be the same. The amplitude of the chromin-
ance signal at the output of the bandpass amplifier will
have a fixed relationship with the luminance signal. This
is because the contrast adjustment which controls the
gain of the bandpass amplifier is ganged with the contrast
adjustment which controls the gain of the luminance-
channel output.

The amount of chrominance signal which is applied
to the synchronous detectors can be varied through the
use of the color-saturation control. Since this control
will vary the amplitude of the E1 and E( signal outputs, it
can be adjusted so that the amplitude of the negative Eg
signal at the input of the green amplifier has the desired
relationship to the Ey signal at this point (see Fig. 8-5) .
The amplitude of the positive Eq signal is determined by
the gain of V10B and by the value of the load resistor
R223. The value of R223 was selected so that the ampli-
tude of the positive E signal at the input of the blue
amplifier has the desired relationship to the Ey signal
(see Fig. 8-4).

The gain control inthe cathode circuit of the I amp-
lifier (not shown) can then be adjusted for the desired
amplitude of the positive Ey signal at the input of the red
amplifier. The amplitude of the negative Ej signal at the
plate of the I phase-splitter stage will then depend on the
gainof V32B andthe value of the plate-load resistor R237.
The value of R237 is such that the amplitude of the nega-
tive E; signal has the desired amplitude at the input of
the blue amplifier.

A certain amount of the negative Ej signal is also
required at the input of the green amplifier; however,the
amplitude of the signal at the plate of the I phase splitter
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Fig. 8-6. Matrix Circuit Used in the RCA Victor Model CT-100
Color Receiver.

is more than four times the desired amount. The 47K-
ohm resistor R240 and the resistance from the grid of
the green amplifier to groundform a voltage -divider net -
work. The same is true for the 10K-ohm resistor R251
and the resistance from the grid of the blue amplifier to
ground. It was originally assumed that the resistance
from grid to ground was equal at each amplifier stage;
consequently, the amount of negative Ej signal developed
across the grid resistance of the green amplifier will be
much less than that developed at the input of the blue
amplifier. The value of R240 was chosen so that the
voltage division would produce the correct amount of
negative Ej at the input of the green amplifier.

Plate of | Phase Splitter

Plate of Q Phase Splitter

Fig. 8-7. Signal Voltages Present at the | and Q Phase-Splitter
Stages During the Transmission of the Color-Bar Pattern Shown.
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The proper voltages needed to produce the blue and
green signals have been developed. A specified amount
of positive EQ voltage to the red amplifier will complete
the voltages needed to produce the red signal. Since the
amplitude of the positive EQ signal at the plate of V10B is
considerably greater than the amount needed (1.72E() was
required at the input of the blue amplifier), the voltage-
division principle is again applied. The 30K-ohm resistor
R263 causes the division inthe proper ratio to produce the
desired amount of EQ signal at the input of the red
amplifier.

Inactual practice, proper matrixing in this receiver
can be accomplished by adjusting the hue, contrast, color
saturation, and I gain controls. The grid resistance at
each of the amplifier stages is a common load for the

|||
I
|

I

Glcl s [m|w]
T 1T 1T 4

Grid of Green Amplifier

Fig. 8-8. Color-Signal Voltages at the Input of the Matrix
Amplifiers When the Circuits Are Correctly Balanced.

three signals applied to each matrix circuit. For this
reason, a change in one signal amplitude will affectthe
amplitude of the other two signals across the same load
circuit. As a result, the foregoing adjustments must be
repeated several times before the matrix circuits are
balanced.

Following this procedure, a color-bar signal is fed
into the receiver; and the controls are adjusted while
observing the results on an oscilloscope. When the blue
signal is balanced, as shown by waveform W7 in Fig. 8-8,
the red and blue signals should then appear as shown in
waveforms W8 and W9. These two signals will automati-
cally balance when the blue signal is correctly adjusted,
since a prearranged relationship exists between the three
matrix circuits. It can be seen that these three wave
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forms conform to the requirements for proper color
reproduction.

Cathode-Follower Matrix Circuit

The circuit drawing in Fig. 8-9 shows the matrix
circuits used inthe ArvinModel 15-550. The demodulator
action is essentially the same as that described for the
other receivers; however, the phase of the Q reference
signal is such that a positive Q signal is available at the
output of the @ demodulator stage. A negative I signal is
produced in the output of the I demodulator stage. These
signals are applied respectively to the grids of the G - Y
and the R - Y matrix amplifiers.

These two stages function as cathode followers;
consequently, positive @ and negative I signalsare devel -
oped across the common cathode resistor R214. This
combination of signals is applied to the cathode of the
B - Y matrix amplifier. The signals will experience no
polarity inversion through this stage; therefore, positive
Q and negative I signals are produced at the output of
V35B. Thesesignals areof the proper polarity to produce
a positive B - Y signal.

A positive Q signalis applied tothe gridand a nega-
tive I signal is applied to the cathode of the G - Y matrix
amplifier. The polarity of the Q signal is reversed through
this stage; however, the polarity of the I signal is not
inverted. A negative I and a negative Q signal appear at
the output of this stage. These are the necessary po-
larities for producing a positive G - Y signal.

The specific amplitudes which are developed in the
output of each of the matrix amplifiers are governed by
the various bias levels onthese stages. The relative sig-
nal amplitudes obtained from the demodulator stages and
the plate voltages applied to the matrix amplifiers are
also important factors in this operation. The values
chosen for the parts in the matrix circuit are such that
the proper amplitude of the I and Q signals are combined
to produce the ghree color-difference signals.

Video peaking is provided for each of the color-
difference signals in the plate circuits of the matrix
amplifiers. Since the DC component is lost when the sig-
‘nals are applied through the coupling capacitors, DC
restoration is provided. The color -difference signals are
thenfed tothe respective control grids of the picture tube.

A previous section of this series discussed a lumi-
nance channel which provided at the output a negative Y
signal. It can be seen that the circuit in Fig. 8-9 utilizes
such a signal. By applying a positive color-difference
signal to a grid of one of the guns in the tricolor picture
tube and a negative Y signal to the cathode of the same
gun, the matrix operation is completed. This can be more
clearly understood if it is considered that a negative sig-
nal at the cathode of a tube will provide the same action
as a positive signal of the same amplitude applied to the
grid.

Matrixing in the R-Y, B-Y Receiver

The schematic diagram in Fig. 8-10 shows the
matrix circuit used in the Westinghouse Model H840CK15
color receiver. The fact that this receiver demodulates
along the R - Y and B - Y axes simplified the matter of
combining signals. An R - Y signal and a positive Ey
signal are combined at the input of the red amplifier, and
a B - Y signal and a positive Ey signal are combined at
the input of the blue amplifier.

It has been mathematically proved that a G - Y sig-
nal can be formed by combining a negative R - Y and a
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negative B - Y signal in the ratio of .51 to .19. This re-
ceiver combines positive values of R - Y and B - Y inthe
proper ratio to produce a negative G - Y signal which is
then applied to the grid of the G - Y amplifier. As are-
sult, the signal voltage available at the plate of this stage
is a positive G - Y. This signal is combined with a posi-
tive Ey signal at the input of the green amplifier.

In order to reproduce the three color signals pro-
perly, the luminance and color-difference signals must
be combined in a specific ratio. For a given amplitude
of the luminance signal, the amplitudes of the R - Y and
B - Y signalscan be adjusted through the use of the color
saturationand B - Y gaincontrols (not shownin Fig. 8-10).
The G - Y matrix control can be adjusted for a ratio of
R -Y and B - Y which will produce a negative G - Y
signal. The gain control in the cathode circuit of the G -
Y amplifier can be adjusted so that the proper amplitude
of G - Y voltage is combined with a given amount of
positive Ey signal.

AMPLIFIER AND OUTPUT STAGES

The analysis of the matrix circuit used in the RCA
Victor Model CT-100 color receiver assumed that the
grid resistances of the amplifier stages were equal. As
seen in Fig. 8-11, this is not actually the case, because
the grid-load circuits of the blue and green amplifiers
are shunted by the blue and the green gain controls. The
reason for this is that in order to produce the same light
output from all three phosphors, more signal voltage is
required to excite the red phosphor than is required to
excite the blue and green phosphors. The blue and green
gain controls are used to adjust the amplitudes of the
signal voltages sothat the emissions fromthe three phos -
phors are equal.

TO GRID OF
GREEN GUN

€29
J zisv. =& @ "

33k 470
680 MMF =t 180~
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Fig. 8-11. Matrix Amplifier and Output Stages in the RCA
Victor Model CT-100 Color Receiver.
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The ratios of the voltages in the individual matrix
circuits are not affected by the adjustment of these con-
trols. That is, if the blue gain control is varied, the
amplitudes of the I, Q, and Y voltages which are developed
in this grid circuit will vary; but the percentage of change
in each signal is the same, and the ratio between each
signal amplitude and the total amplitude does not change.

Further examination of the circuit shows that de-
generative feedback is applied from the cathodes of the
output stages to the grids of the amplifier tubes. The
470-mmf capacitor in each cathode circuit causes the
degeneration to be greater at the low frequencies. These
capacitors also cause the gain through the output stages
to be greater at the higher frequencies. The gain of each
color signal is thereby stabilized over the video-frequency
range. Shunt and series peaking are provided in order to
maintain uniform video response. The signals at the
grids of the red, blue, and green guns during a typical
color-bar transmission are shown by the waveforms in
Fig. 8-12.

DC RESTORATION

The DC component of three color signals has been
blocked by the coupling capacitors between ‘the various
amplifier stages. If the correct DC level is not restored,
these signals will not accurately reproduce the back-
ground illumination. Instead, the background illumination
will be represented by the average amount of voltage of
the AC signals.

Signal at Red Gun

Fig. 8-12. Color-Signal Voltages at the Control Grids of the
Tricolor Kinescope During a Color-Bar Transmission.
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Fig. 8-13. Loss of the DC Component in the Video Signal,

Thedrawing shown at A in Fig. 8-13 is representa-
tive of a scene which has a high-brightness level. The
brightness control has been adjusted so that picture-tube
cutoff is just above the blanking level. If a signal re-
presenting a low-brightness scene is now transmitted, a
condition like that shown at B will exist. The average
bias on the picture tube does not change; consequently,
the background illumination is still the same. In addition,
the blanking level will not reach the cutoff level of the
picture tube, and the retrace lines may be seen in the
picture.

The desired condition at the grid of the picture tube
is illustrated in Fig. 8-14. The sync tips are shown to be
clamped at a predetermined DC level so that cutoff is
effected by the blanking pedestal regardless of the peak-
to-peak amplitude of the signal. It can be seen that the
average voltage atthe grid of the picture tube will be equal
to the DC clamping level plus the average voltage pro-
duced by the AC signal.

One method of obtaining the foregoing condition is
through the use of the circuit shown in Fig. 8-15. This
circuit is used in the RCA Victor Model CT-100 color
receiver to restore the DC level to the red signal. The
restoration circuits for the blue and green signals are
identical to the one shown. If no signal is present at the
output of V35B, the voltage at the plate is approximately
215 volts. Let us assume that the brightness control has
been adjusted so that the potential at the plate of V36C is
a positive 20 volts with respect to ground. This voltage
will also be present at the cathode and at the top side of
R277; consequently, C194 and C195 will each be charged
to a potential of 195 volts. The polarity of these charges
willbe as shown in the drawing. Since the diode will con-
duct only from cathode to plate, the voltage at the negative
side of these capacitors canincrease but cannot decrease.

Let us suppose that the signalrepresenting a bright
scene in Fig. 8-13A is present atthe plate of V35B. Dur-
ing the negative excursions of the signal, the voltage at the
positive side of C195 will decrease by 60 volts. The volt-
age at the negative side of this capacitor will try to de-
crease by the same amount; however, this action causes
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Fig. 8-15. DC-Restorer Circuit Used in the RCA Victor Model
CT-100 Color Receiver.
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Fig. 8-14. Video Signals With the DC Component Restored.

the diode to conduct, and the charge across C195 is
reduced by 60 volts.

When the signal atthe plate of V35B goes in a posi-
tive direction, C195 will try to charge to a higher value;
however, the time constant of C195 and R278 is nearly
800 times the scanning time of one horizontal line. As a
result, the charge across C195 will remain fairly constant
until the brightness level of the scene changes. The volt -
age at the negative side of the capacitor will follow the
signal variations at the positive side; consequently, the
voltage at the grid of the red gun will have an average
value whichis equalto the average value of the signal plus
the voltage at the plate of the diode. The negative peaks
of the signal are clamped at the DC level determined by
the setting of the brightness control. Note that this con-
dition conforms with that shown at A in Fig. 8-14.

Let us see what happens to the same circuit when
the signal representative of a dark scene is being re-
ceived. During the negative excursions of the signal, the
voltage at the plate of V35B will decrease by 30 volts.
The voltage at the negative side of C195 cannot decrease,
so the potential across the capacitor is reduced by 30
volts. (The discharge path is through the diode.) The
result of this action maintains the voltage on the negative
side of C195 at the DC level determined by the setting of
the brightness control during the time that the signal at
the plate of V35B is at a maximum negative level.

When the signal goes in a positive direction, C195
tries to charge to a higher level but does not have suffi-
cient time to do so. (The signal is positive for approxi-
mately 60 microseconds; whereas, the time constant of
C195 is 47,000 microseconds.) As long as the brightness
level of the signal remains the same, the charge across
C195 will be held at a relatively constant level. When
the signal at the plate of V35B traverses from the nega-
tive peak to the positive level, the voltage at the negative
side of C195 will increase by the same amount. As a
result, the negative peaks of the signal at the cathode of
the diode are clamped at a specific DC level, as shown at
B in Fig. 8-14.

The 15K-ohm and 100K-ohm resistors R272 and
R277 isolate the clamping action of the diode from the
plate circuit of V35B. The charging and discharging
action across C194 is muchthe same asthat across C195,
since C194 is essentially connected in parallel with C195.

As mentioned previously,a DC -restorationcircuit is
employed in the grid circuit of each of the guns. The
plates of all of the DC-restorer diodes are connected
together so that all three signals will be clamped at the
same level.

In the next issue, we will begin the discussion of
the color-picture tubes and will discuss their associated
convergence circuits.

In order to give the reader an opportunity to test
himself on the material in this issue, we are including on
the insert a few questions that are answered in this
discussion.

BY C. P. OLIPHANT sxd VERNE M. RAY

47



model 114-093

easy installation!
high gain!
fine directivity!

Fast and easy installation, high db gain, exceptionally
fine directivity—these aren’t new features, by them-
selves, but when combined in a single fine antenna,
that’s news' They have made the ampHENOL Light-
weight Corner Reflector popular alike with dealers,
servicemen and set owners. Installers are particularly
happy with the Lightweight. When the reflector screens
are opened (like a book) the element snaps out and
the antenna is easily attached to the mast That’s all
there is!

Gain rises from 8 db at 470 mc to 12% db at 890 mc
for the single bay model. When two Lightweights are
stacked these figures are 11 db to 15 db. Directivity
patterns reveal a single strong forward lobe on each
channel, single and stacked.

Reflector screens are made of sturdy electro-gal-
vanized steel with a positive rust-resistant chromate
conversion seal. The element is heavy gauge alumi-
num. The Lightweight is a rugged antenna which will
give many years of fine service!

All these PLUS features at only $9.85 list each.

AMERICAN PHENOLIC CORPORATION
Chicago 50, illinois
In Canada: AMPHENQOL CANADA LTD.. —

Notes on Test Equipment

(Continued from page 19)

into the receiver by rotating the out-
put control in a clockwise direction.
The VITVM pointer will move across
the scale; and when it has reached
the mark on the lower scale which
corresponds to the one noted pre-
viously on the upper scale, the noise
figure of the receiver can be read on
the db meter. The noise generator is
so designed that, for the conditions
just mentioned, the signalfed in from
the diodes is just enough to doublethe
noise power at the video detector.

For those readers who may
wonder why the instrument is set up
to operate in this manner (that is,
through a doubling of the noise power),
the following explanation is offered.
The noise factor (NF) of an amplifier
can be defined as the actual noise-
power output that is due to input re-
sistance and amplifier noise divided
by the noise-power output that is due
to input resistance only. This rela-
tionship can be conveniently referred
to the amplifier input terminals in
terms of the rms noise current of a
noise diode. If the noise source is
matchedto the amplifier input through-
out the bandwidth of the amplifier,the
noise factor may be found from the
following expression:

.02 IR
NF &=  =————
n-1

where
I = noise-diode current in ma,
R = amplifier input impedance,

n = noise power from the amplifier
when the diode is on divided by
noise power from the amplifier
when the diode is off.

By adjusting the output of the
noise diode until the receiver output
doubles, n can be made equal to 2;
and n - 1, of course, becomes 1. The
meter which measures diode current
I can then be calibrated to read the
noise factor directly; and since by
definition the noise factor is a power
ratio, the scale divisions can be in
decibel units.

Contrast the method which uses
the Hickok Model 755 to determine the
noise figure with another method that
is sometimes used to evaluate how
well a receiver will pick up weak
signals. First, the antenna terminals
are shunted with a resistor of value
equal to the input impedance of the
receiver (usually 300 ohms). An AC:
VTVM is connected across the point
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of signal input to the picture tube,
and the reading is noted. The contrast
control should be at maximum setting
for all readings. If the reading is
greater than 3.33 volts rms, the re-
ceiver sensitivity is reduced toobtain
this reading by applying the necessary
amount of fixed bias to the AGC line.
In a receiver which employs keyed
AGC, the AGC section should be dis-
abled unless fixed bias is applied as
just mentioned. The receiver check
should be made with the tuner set to
that channel on which it is expected to
receive the weakest signal, and the
fine tuning must be accurately adjust-
ed. This can be accomplished by ap-
plying a sweep signal to the antenna
terminals at the channelfrequency and
an RF marker signal at the exact fre-
quency of the channel video carrier.
A scope connected across the video
detector willthen display the over -all
response of the receiver, and the fine
tuning should be adjusted to place the
marker at the point recommended for
correct alignment. This will usually
be at 50 per cent in the video slope of
the curve.

After the receiver tuning has
been correctly adjusted in this man-
ner, the sweep generator is removed
andthe marker signal alone is applied.
This signal is maintained at its pre-
viously determined frequency and is
modulated 30 per cent with an audio
signal. The generator used for the
marker signal must be one which has
an accurately calibrated attenuator.
The level of output fromthe generator.
is adjusted toobtain a 20-volt peak-to
-peak reading of the audio modulating
signalonthe VTVM which is connected
to the modulated element of the pic -
ture tube. This level of output will
provide a relative evaluation of the
ability of the receiver to pick up weak
signals.

The choice of the 3.33-volt and
20-volt standards in the foregoing
procedure is based on the following
reasoning. A 20-volt peak-to-peak
signal at the picture tube is generally
considered to be the minimum for an
acceptable picture. Satisfactory syn-
chronization will usually be obtained
for a value even lower than this;
therefore, the picture quality can be
considered as the limiting factor. A
one-to-one ratio of signal to noise is
also generally accepted as the mini-
mum for acceptable viewing, and this
would mean that the noise peaks should
be limited to 20 volts or less. The
average reading for random noise
with 20-volt peaks is about 3.33 volts,
as read on the AC rms scale of the
VTVM. Therefore, a 3.33-volt rms
noise reading and a 20-volt peak-to-
peak signal indicate that the signal-to
-noise ratio is established at a value
of oneto one. This value satisfies the
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$36.00 including 4-drawer
metal cabinet

suggested net price

Time-saving, workbench kit

of 200 new Centralab
Molded Disc Capacitors

Centralab Metal Kit MDK-200
provides comprehensive assortment of
31 most generally used values

You don’t have to delay a job until you get the right
ceramic disc capacitor — because you always have the
right one handy in this MDK-200 selection of 31
popular types.

It’s easy to find just what you’'re looking for. All
capacitors are packed five to a polyethelene envelope —
with values, part numbers, and ratings clearly shown.

This gives you another good reason to use Centralab
Molded Dises on all bypass, coupling, and general
applications. You save time and money — your customer
gets premium performance.

Call your Centralab distributor and have him deliver
a Centralab MDK-200 Kit today.

Only Centralab Type MD Molded Discs
provide all these and other advantages

Lead strength i The only truly Electrical

greater than the insulated ceramic properties constant
breaking strength capacitor — to 3,000
of the wire itself. 2500 V.D.C. megacycles.

breakdown to ground.

insulation Fungus-proof. Moisture
resistance of Unaffected by absorption,
molding, 300,000 ozone, salt water, .005% or less.
megohms. or solvent at room

temperature. Will
not become brittte
at 55¢.C

Write today for Centralab
Catalog No. 29.

Address Centralab,
A Division of Globe-Union Inc.

I 942A E. Keefe Ave., Milwaukee, 1, Wisconsin
D-555
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JACKSON 648 DYNAMIC" TUBE TESTER

Here's another Jackson Test Instrument that
takes color in its stride without changes.
Years ago, Jackson ‘'Service-Engineering”
provided the basic design of this original
Dynamic Tester. And, even the advent of
color has not required changes. Jackson
Sequence Switching not only provides test
seltings for every receiving type, new or
old, but provides them so fast that you save
valuable time in checking any set. And,
that's money in your pocket, especially with
the new 40-tube color chassis. Look at these
Jackson features. Then see the 648 in action
at your distributor's showroom.

Simplified Operation—Only three control
units to be set—Heater Voltage, Plate Con-
trol, and Sequence Switch. Only other ad-
justments are line voltage and shorts test.
Super-Speed Use—Set up is speedy, clear
and accurate. You can change from one
tube to another in just seconds, No confus-
ing levers. Only two rotary controls. All
other tube test functions are provided by
positive, push-button sequence switch. Either
row of push buttons can be cleared instantly
by merely pushing o button. Eliminates the
chance for error.

Tests All Types—Sockets and setting pro-
vided for all receiving tubes currently used,
including subminiatures, and the new 600-
mil TV types. Spare socket positions pro-
vided for any new types.

Metered Plate Current—Four-inch meter
shows only the current flowing in the plate
circuit. Meter calibrated in Good-Bad, as
well as Percent Transconductance.

Husky Filament Transformer—the right
voltage for every receiving type from .75

volts to 117 volts. Ample current capacity for
testing even the newest rectifiers.

Fast, Accurate Shorts Test—Each element
completely tested for possible shorts. Easily
visible shorts lamp remains lighted only on
actual short. No hord-to-understand meter
readings. Test made under heated conditions.
Noise Test—Plug in a set of headphones,
and you have an audible indication of
noisy tubes. Makes it easy to caich those
tough ones that give trouble in audio and
video circuits.

Correct Test Voltages and Load Settings
— protects tube under test against over-
loads. Even low-voltage battery types are
provided with suitably low operating po-
tentials. Meter is sufficiently sensitive that
readings are not required.

“Low-Scale’
Rotary Settings Chart—Quickly provides
the correct test seltings for every receiving
type. Chart is revised frequently. You get
one-year free replacement chart service. In-
formation on new types is rushed to your
distributor as soon as information is avail-
able, by super-speed Bullet-In Service,

Life-Line Indicator — An ingenious test
that indicates when tube is approaching the
end of its life. You can tell when to replace
a tube, even before it actually goes bad.

Automatic Line Voltage Indicator—You
adjust the line voltage by watching the
meter. Control then shows you the actual
line voftage. Saves carrying a volt meter on
house calls.

Rugged Construction—Use the 648 on the
bench. Carry it in your truck. Use it on home
calls. It's made to “‘take a beating™ for it's
""Service-Engineered" for your kind of work.

Available in These Styles
Model 648 in bench type steel case. . . ......... .. $104.50, net
Model 648P Portable Model in Handsome Wood Case . $109.50, net

Model CB-48 Counter Base for bench type case. . .. .. $

i p
Service Engineered
Test Instruments

ELECTRICAL

8.50, net

SON

16-18 S. Patterson Boulevard, Dayton 2, Ohio * In Canada: The Canadian Marconi Company

INSTRUMENT CO.

minimum conditions for acceptable
picture quality.

It can readily be seen that the
foregoing procedure is rather involved
when comparedto the directapproach
afforded by the noise generator. In
addition to the ease with which the
noise generator may be operated,
another advantage of the instrument
is the fact that the noise figure is ob-
tained without regard tothe response
characteristics of the receiver.

Manufacturers of receivers
and amplifiers should find an instru-
ment of this type useful in checking
the noise characteristics of their
products. Largeservice shops, parti-
cularly those in fringe-reception
areas, should also find use for this
instrument. For example, a receiver
may be brought into the shop with the
complaint that there is excessive snow
in the picture. A check may reveal
that the set does not have abnormally
low sensitivity. This would indicate
that some stage is introducing an un-
usual amount of noise.

Any circuit component can be
suspected of contributing excessive
noise. Resistors and capacitors can
become noisy in time, and this noise
will be especially noticeable if the
components are in a part of the cir-
cuit where the B+ voltage is applied.
More often than not, a noisy tube may
be the offender, and this can be easily
checked by substitution.

Inthe majority of cases,the in-
put stages of an amplifier will con-
tribute much towards a high noise
level because any noise developed in
them undergoes a higher amplifica-
tion than noise introduced at later
stages. The following example will
serve to illustrate how the selection
of tubes for the tuner section of a re-
ceiver may lower the noise figure of
the entire receiver. A receiver was
checked using the Model 755 noise
generator and was found to have a
noise figure of 16.5 db. The tuner
employeda 6J6 mixer -oscillator tube.
Three new 6J6 tubes were substituted
and the results are shown in the
following table.

Noise Triode Triode
TUBE Figure No.1 No. 2
(db) (. mbhos) (u mhos)
1 16.5 2500 2100
2 15.0 5000 5000
3 12.5 3900 4700
4 11.5 4600 4600

The No. 1 tube was in the set origin-
ally and was also the one which gave
the highest noisefigure. As a matter
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of information, the tubes were checked
for transconductance in a tube checker
tosee if that tube characteristic might
bear any relation to the noise figure.
It can be seen that the No. 1 tube was
considerably weaker in transconduc-
tance than the others. A value of
3,000 micromhos was listed as nor -
mal on the tube checker. The No. 4
tube afforded an improvement of five
db in the noise figure. No apparent
relation between the transconductance
and the noise figure could be seen.
All these tests were made inside a
screen room inorder to exclude out-
side noise. When a test was made
outside the screen room, the noise
figure using the original 6J6 jumped
from 16.5 db to over 19 db which is
the maximum indicated on the scale
of the db meter. Incidentally, although
a screenroom would be desirable for
exact measurements, a relative com-
parison between receivers can be
made without the use of a screenroom.
No attempt was made to check the
sensitivity of the receiver while sub-
stituting tubes tolower the noise fig-
ure;, however,a decrease inthe noise
figure will usually be accompanied
by an increase in sensitivity.

In checking a variety of recei-
vers, the technician might find that
representative noise figures would
fall into the following ranges: 9 to 16
db for receivers with pentode tuners
and three tofour IF stages,6to 14 dbfor
receivers with cascode tuners and
three to four IF stages. Individual
receivers in each group might oc-
casionally give an even lower figure.
A noise figure near the upper limits
of theseranges should lead the techni-
cianto suspect that some improvement
might be obtained either by tube sub-
stitution or by other means such as
realignment.

It is quite possible that noise
may be originating withinthe receiver
in sources other than the amplifier
circuits being measured. Such
sources could be a high-voltage sup-
ply with corona leakage,a sweep cir-
cuit that is disturbing the video stages,
or other sources having RF leakage
or hum coupling. Fossibly noise
measurement can be used as an aid in
determining if this type of noise is
present and in tracking it down. If
the technician is unable to lower the
high noise figure in a receiver by
working with the RF and IF stages, he
should check to see whether these
other sources are contributing to the
noise in the set.

Locating Hard-to-Find Tube Shorts

While checking a tube recently
for suspected shorts,we accidentally
came upon a procedure which might
prove helpful in some of those stub-
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JACKSON CRO-2 FIVE-INCH OSCILLOSCOPE

And, this Jackson scope has been good for
color even before color standards were ap-
proved. For Jackson ‘'Service-Engineering”
wisely provided four years ago this wide-
bend, high sensitivity oscilloscope to answer
the need for a good television instrument
that would not become obsolete. Now pro-
vided with new probes (easily attached to
older models) the Jackson CRO-2 is the
ideal service oscilloscope, used by service-
men and manufacturers. |If you're thinking
of buying a 'scope, check these features.
Wide Band Amplifier—Flat within 1 db
from 20 cycles thru 4.5 MC. This feature
is absolutely essential for evaluating color
burst signal and Chrominance signal.
Vertical Deflection Sensitivity — Two
ranges with three positions for each range.
Has fully compensated attenuators. Excellent
transient response. Each unit completely
tested for "‘tilt"" and “overshoot.”
Sensitivity Ranges—With a band width
of 20 cycles thru 100 KC, the sensitivity
ranges are .018, .18, 1.8 RMS volts per inch.
The wide band position 20 cycles thry 4.5
MC has sensitivity ranges of .25, 2.5, 25
RMS volts per inch.

Internal Horizontal Sync. — Positive or
negative signal is available to provide ex-
cellent stability due to using the best avail-
able component of the waveform, such as
the leading edge of the horizontal sync.
pulse of the standard TV signal. Reversing
pattern vertically will not interfere with sync.
Horizontal Sweep Expansion—Four
times screen width — up to 20 inches of
equivalent width. This feature is excellent
for enlarging any small portion of the total
waveform. For example, the color TV sync.
pulse can be spread to easily observe the
3.58 MC color burst signal so that the in-
dividual cycles can be clearly viewed.

Herizontal Deflection Sensitivity—Push-

JACKSON

Test Equipment-

ELECTRICAL

pull horizontal amplifiers have a sensitivity
for all applications of 0.40 RMS volts perinch.

Vertical Input Impedance—1.5 megohms,
shunted by 20 mmf. Direct to plates bal-
anced &6 megohms, shunted by 11 mmf.
Horizontal Input Impedance—1.1 meg.
Linear Sweep Oscillator—Saw tooth wave
20 cycles thru 50 KC per second in 5 steps.
Sine wave sweep of 60 cycles also avail-
able. Provision for external sync.

Input Calibration-—A standard voltage is
provided to determine unknown voltages.
Permits peak-to-peak measurements.
Vertical Polarity Roversal — By merely
flipping a switch you can reverse the po-
larity of voltage to the vertical plates.
Return Trace Blanking—A new amplifier-
timer combination for blanking return traces,
providing a clearer, sharper image at all
times. Prevents confusion in analysis.
Synchronizing Input Control—Four input
control positions, Internal Positive—Interncl
Negative—External—60 cycle.

Deflection Plate Connections—Direct
connections thru capacitors for AC only to
deflection plates of CR tube by means of
terminal block at back of instrument.
Intensity Modulation—Either 60 cycle in-
ternal intensity modulation or external in-
tensity modulation through binding posts.
Accessories—Demodulation Probe, Model
CR-P available for using scope as signal
tracing instrument. Low Capacity Cathode
Follower Probe, Model 10LCP with 2 to i
ottenuation ratio and not more than 8 mmf
effective input capacitance. High Voltage
Low Capacity Probe Model 3LCP with 10 to
1 attenuvation ratio for use up to 1,000 volts.

Model CRO-2 Oscilloscope . . . $225.00, net

Model CR-P Probe . . . .. .. .. $ 9.95, net
Model 10LCP Probe. . ... .. $ 19.95, net
Model 3LCP Probe ... .. ... $ 7.95, net

INSTRUMENT CO.

16-18 S. Patterson Boulevard, Dayton 2, Ohio * fn Canada: The Canadian Marconi Company
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AT LAST!

REMOTE

CONTROL
For TV SETS

%% EASIEST
// INSTALLATION!
LOWEST RETAIL
PRICE!
THIS NEW
MOTOR-DRIVEN
REMOTE

t\, CONTROL
sk UNIT FITS

e
b _— : ALMOST EVERY
4 " TELEVISION
- SET

REMOT-O-MATIC HAS ARRIVED!

Here is the unit which is making history in the television industry.
But more important . . . it is making money for dealers and service-
men all over the nation. REMOT-
O-MATIC is priced so low that it
is within the means of every TV
set owner.

NATIONALLY ADVERTISED

REMOT-O-MATIC advertising is
now nation-wide . .. on television,
in newspapers and in magazines.
Point of sale dealer helps, bro-
chures, mailing stuffers, window
and counter displays and filmed
commercials are available.

REMOT-O-MATIC DeLuxe gives
you these controls: On-and-off con-
trol; Sound control; Brightness
control; Fine Tuning control and . Your
a motor-driven Channel Changer . . discounts,
. . . installation profits and the pub-
that is absolutely silent. In addi- lic demand for REMOT-O-MATIC
tion, REMOT-O-MATIC giVCS you provide the best reasons why
the convenience of taking the you should immediately write us
sound control away from the set so for jobber and dealer discounts.
that the sound is controlled from
the remote unit only . . . or at the
set as you choose.

REMOT-O-MATIC SALES, INC.

Los Angeles 46, California

DE LUXE

8747 Sunset Boulevard

born cases. Usually, the procedure in
checking a tube with any make of tube
checker is to check first for shorts
and then, if none are found, to proceed
with a merit check and other tests.
This precludes the risk that ashorted
tube might damage the tube checker
if other checks were made before the
shorts test.

Some shorts will not show up
unless the tube is at a high operating
temperature like that attained during
actual use. A shorts test is usually
performed with only the filament volt-
age applied for tube operation. (A
voltage is also applied to make the
shorts indication, but this does not
contribute towards heating the tube.)
The tube temperature can be raised
considerably by the following pro-
cedure. First, make the shorts test
as a safety precaution; then, if noin-
dication is obtained, make the merit
test, prolonging it somewhat more
thannecessary for the actual reading.
Immediately, before the tube has a
chance to cool, make another shorts
test. The added heat may be suffi-
cient to cause the short to appear,
and thus it canbe located. Some tube
checkers are designed so that it is
possible to make a quick change from
a shorts test to a merit test. On
other checkers, this change may re-
quire a little more time.

The above procedure might
prove helpful in checking for gas in
tubes, because this condition is one
which is also aggravated by heat.

Calibrating the Hickok Model 690
Crystal-Controlled Marker
Calibrator

Recent correspondence indi-
cates that some technicians may be a
little uncertain concerning the exact
location of the proper calibration
points when calibrating the Hickok
Model 690 marker calibrator on the
lowest range (4.25 to 11 mc). This
uncertainty arises from the fact that
apparently two peaks of electric-eye
closure areobtained within a fraction
of a megacycle of each other at the
calibration points. This aspect of
calibration is covered briefly in the
Hickok manual of operating instruc-
tions, Note 1, page 3. When the tech-
nician understands fully the signi-
ficance of these indications, it will be
seen that calibration is extremely
accurate.

Calibration of the instrument
is accomplished through the use of a
2.5-mc crystal furnished with the
Model 690, or a crystal of the techni-
cian's own choosing can be used in
one of the spare positions. When the
2.5-mc crystal is used, the marker
signal can be calibrated at all points
whichare multiples of 2.5 mc. These
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points are indicated by indentations
on the dial scale.

Signals from the crystal oscil-
lator and the RF variable oscillator
of the instrument are applied to a
mixer stage and heterodyned together.
The result is an audiobeat difference,
and this difference is fed to a two-
stage audio amplifier having a gain
of approximately 800. The amplified
audio beat difference is then applied
to a diode rectifier and filter stage
with the resultthat a filtered DC out -
put is available for the grid of the
tuning -eye tube. Application of this
DC voltage causes the tuning eye to
close to a certain extent, depending
uponthe setting of the sensitivity con-
trol of the indicator. The audio am-
plifier has a normal audio response
which falls off at the high- and low-
frequency ends. Above and below
these points, the beat frequency will
have little effect on the eye. When
thegenerator is tunedto approach the
calibration point, a high beat fre-
quency is obtained first; and this is
gradually lowered in frequency as the
tuning continues. When the generator
tuning reaches the exact point of cali-
bration, the beat frequency has fallen
to zero; and further tuning in the
same direction will cause the beat
frequency to rise and go through all
the previous frequencies but in
reverse order.

A graph of the audio-amplifier
response to the beat frequency might
appear somewhat as in Fig. 3. Since
the response falls off at the extreme
high and low audio frequencies, there

EYE CLOSES ZERO BEAT,

EYE OPENS

RELATIVE AMPLITUDE

T T T

T T T
30KC  20KC OKC o IOKC  20KC  30KC

BEAT FREQUENCY

Fig. 3. Response of the Audio Beat-Fre-
quency Amplifier in the Hickok Model 690
Marker Calibrator.

will be a dip in the response at the
zero-beat point with a peak occurring
on either side. This graph could also
serve to represent the DC voltage
applied tothe tuning eye,with the two
peaks representing closure of the eye
and the dip representing the open
condition. The entire range of re-
sponse of the audio amplifier extends
from approximately 10 kc on one side

through zero beat to approximately’

10 kc onthe other side. TheRF gene-
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rator must betuned through approxi -
mately 20 kc to cover this range.

On the low-frequency range
(from 4.25 to 11 mc) of the generator,
this 20-kc tuning is coveredby a very
small rotation of the tuning control;
therefore, slow and careful tuning is
necessary to set the control to zero-
beat position. On the high-frequency
ranges, the tuning is even sharper;
and the only visible indication of zero
beat will be a faint flutter of the eye
as the generator is tuned through the
point of minimum shadow angle. In
either case, the flutter or opening of
the eye between the two peaks of eye
closure indicates the exact center of
the calibration point; and it is to this
point that the generator should be
tuned for calibration purposes.

RECENT RELEASES
Sylvania Type 403 Oscilloscope

This new Type 403 oscilloscope
by Sylvania Electric Products Inc.,
was designed with particular attention
to the needs of the television service
industry andhasthe following features:

DC coupling for both horizontal-
and vertical-deflection amplifiers.

Vertical sensitivity, 20 milli-
volts rms per inch.

Linear sweeps fromb5 cycles to
50 kc; two preset television sweeps,
30 and 7,875 cycles.

Horizontal and vertical re-
sponse, flat to -2db from 0 to 500 kc.

Six-volt rms calibrating voltage
and a saw-tooth sweep voltage are
available at the front panel.

Frequency-compensated attenu-
ator.

Seven-inch cathode-ray tube.

Other specifications include
vertical impedance of one megohm and
26 mmf and horizontal impedance of
one megohm and 53 mmf. Provision
is made for internal or external syn-
chronization of either positive or
negative polarity. Horizontal and
vertical amplifiers are push-pull.

Over-all dimensions are 17
1/16 inches high by 11 3/8 inches
wide by 19 1/2 inches deep. Weight
is 43 pounds.

Sylvania Type 301 Polymeter

This Type 301 vacuum-tube
voltmeter is a recent addition to the
line of polymeters made by Sylvania
Electric Products Inc. Among its

features are: a 7-inch meter move-
ment illuminated for viewing in poorly
lighted locations, 17-megohm effective
input resistance, peak-to-peak scale
for measurement of complex wave-
forms, shielded AC lead, screw-on
connectors, and a patented linearity
circuit for greater scale accuracy.

The following scales are pro-
vided for each of the indicated
functions:

Peak-to-peak meter, 6 ranges from
0 to 2800 volts.

AC voltmeter, 6 ranges from 0 to
1000 volts.

DC voltmeter, 6 ranges from 0 to
1000 volts.

Ohmmeter, 6 ranges from 0 to
1000 megohms.

DC ammeter, 6 ranges from 0 to
10 amperes.

Decibel meter, 6 ranges from -20
to +61.4 decibels.

The input impedances are:

AC ranges, 2.7 megohms shunted
by 40 or 125 mmf when using the
shielded lead.

DC ranges, 17 megohms including
one megohm in the probe.

Over -all dimensions are 8 3/4
inches wide by 11 3/16 inches high by
6 15/16 inches deep. Weight is 12.5
pounds.

Accessories supplied with the
Sylvania Model 301 are:

One DC test probe.

One shielded AC -volt, DC -current,
and ohms test lead.

One common test lead.

Sylvania Type 302 Polymeter

The Sylvania Type 302 is a
deluxe version of the Type 301 poly-
meter and includes all of its features.
An additional feature is the inclusion
of an RF probe which is an integral
part of the new Type 302. This probe is
of the vacuum-tube type and is equip-
ped with a shielded cable and a coaxi-
al connector. Spring clips provide
for convenient mounting of the probe
on the front panel when the probe is
not in use.

PAUL C. SMITH
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