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Reprints of this advertise-
ment, Form RP-10, are only
$3 for 1000, or $2 for 500.
Size 814" x 14” with plenty
of space for your imprint.
See you Sprague distributor

today.

You’ll never see your doctor advertise a special sale on appendectomies . . .
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AND You'll never see the day when you can take your TV set in for a service

“bargain” and be sure you're getting a square deal!

“Bargains” in home electronic service
are as scarce as the proverbial hen’s teeth!
Here’s why—

The expert service technician, just like
other professional people, must undergo
years of study and apprenticeship to learn
the fundamentals of his skill. And a mini-
mum investment of from $3000 to $6000
per shop technician is required for the
necessary equipment to test today’s highly
complex sets. Finally, through manufac-
turer’s training courses and his own tech-
nical journals, he must keep up with
changes that are developing as fast as they
ever did in medicine, law, or dentistry.
Those best equipped to apply modern
scientific methods are almost certain to be

most economical for you and definitely
more satisfactory in the long run.

Unfortunately, as in any business, there
will always be a few fly-by-night opera-
tors. But patients, clients, and TV set
owners who recognize that you get only
what you pay for, will never get gypped.
“There just ARE no service bargains”...but
there is GOOD SERVICE awaiting you at
FAIR PRICES'

PRESIDENT

SPRAGUE PRODUCTS COMPANY
North Adams, Mass.
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LOOKING
AHEAD

TO COLOR
.--.------.T v..

Featured In this issue of the
P> INDEX arz severalarticles which
deal wilh the subject of color lele-
vigion., For purposes of discussion,
the color receiver has been separated
into sections sccording to the funetion
that is performed in each section.
By dividing the zolor reeelver into
sections and discussing ¢ach one
separately, it iz hoped that a ¢learer
understanding of the subject will re-
sult, Also, when a subject iz pre-
sented in this manner, each article
can serva as i geod means of refer-
ence, The resder may desire {orefer
to g partizular discussion covering
only a certain portion of the color
recelvor. However, this does not
mean to imply that each section is
completely separate and apart Irom
the remainder of the receiver. This
iz not true, since each =section is
neaded for the over-all operation of
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Looking Ahead to Color TV

{ Continved from page 3 )

How the eolor receiver differs
from the monochromsz receiver is
painted out in the article entitled,
" Comparie Monochrome and Color
Receivers."” In thiz discussion, tha
similarities of the two receivers are
firat presentedand then the additional
atages which are needod for the pro-
duetion of eolor are shown. The pur-
pose of this artlele is 1o offer to the
resder ap introduction to the color
receiver bhefore entering into the de -
iziled discussion of the new seclions
of this recziver.

Sines the heart of a televizsion
receiver iz vonsidered (o be the pic-
ture tube. it is suggested that the
article * Picture Tubes for Coler TV®
should be read next. Contained inthis
discuss on are reqairements for
color reproduction, the way these
requirements are met in the color
picture tube, and descriptions of two
experimental color tubes,

Tha signals which control the
operation of the color tube are ob-
tained from the output of the scclion
{or color decoding ancdemixing; bul
before the operation of this section is
studied, it should be known how Lhe
recelver 13 synchronized for the pro-
per decoding of the color signal. This
subject 1s covered in the article en-
titled, ' Color Synchronization, '

""Color Decoding and Mixing''
ghould be read after the article on
synchropization. Presented In this
sertion is.a method for detecting the
color signal and the mixing procoss
by which three signals representative
of the transmitted colors are obtalned.

The color -televieion standards
have been setup so thatthe calor sig-
nal can be recelved by the mopo-
chrome receiver. This results ina
compatible system, To further the
tdea of compatibility, the color re-
ceiver should be capabie of aceepting
the standard monochrome {ransmis-
sion and of producing a black-and-
white pictare. The color receiver is
designed or this additonal purpose.
The methied by which this s accom-=
plished isgiven inthe article entdtled,
" Monochrome Reception by the Color
Receiver, '

Although it may be several
months before the service techpician
ig palled wpon to service i color re-
ceiver, any knowledge gained at this
time =should help to eqoip him for
the task when It s undertaken.

Ackiowledgement is given Lo
the Radiv Corporatios of America
for supplying information on their
experimental color receiver and Lo
CEB3 -Hytron and RCA for information
on their raspective-colar tubes.
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by 8. P. Oliphant

The color receiver is a more
complex unit than the monochrome
receiver, since several additional
stages are required for the reproduc-
tion of the picture infull color rather
than in black and white. The purpose
of this discussion is to present the
over-all differences between the two
receivers. Although the circuits
used for the production of color may
be new to the service technician,they
consist basically of amplifiers, oscil -
lators, and detectors all of which are
designed to respond to a particular
type of signal.

Let us firstinvestigate the sim-
ilarity of the two receivers and then
the differences. Shown in Fig. 1 is a
partial block diagram of a color re-
ceiver. The section shown performs

VERT

functions that are essentially the same
for bothtypes of receivers. Theblock
diagram shows the RF-IF-Video sec-
tion, the sound section, and both the
horizontal- and the vertical-deflection
sections.

The sound section serves the
same function as in a monochrome
receiver; however,thereare acouple
of differences inthe design, as shown
in Fig. 1. These differences are: (1)
the location of the takeoff point for
the sound and (2) the presence of a
detector atthe input of the sound sec-
tion. In most monochrome intercar-
rier receivers, the sound is taken off
at a point after the video detector.
The optimum ratio of picture carrier

* * Please turn to page 41 * *

Fig. 1. Partial Block Diagram of a Color Receiver.



The Basic Principles of Reproducing Television Pictures in Color

icture Tub
KFor

and the Structural Details of Color Picture Tubes Which Conform

to These Principles

The heart of the present-day
television receiver, whether mono-
chrome or color, is the picture tube;
for it has the difficulttask of accepting
a varying electrical signal and pro-
ducing the picture which that signal
represents. The monochrome picture
signal varies only in respect to the
variation inlight content of the trans-
mitted picture; thus, the black-and-
white picture tube has only to follow
this one variation. The signal applied
to the color picture tube is a com-
bination of the monochrome signal, as
outlined above, and three color sig-
nals. Each ofthe color signalsvaries
according to the color present inthe
televised picture. Tofulfillthe stand-
ards of a compatible system, the
color picture tube must also be cap-
able of producing a black-and-white
picture when only the monochrome
signal is present. It is evident, then,
that the picture tube in a color
receiver mustnecessarily be a much
more complicated device than its
monochrome counterpart, eventhough
outward appearances may not give
this impression. With the assumption
that the reader is familiar with the
basic operation of the black -and -white
picture tube,we may start with a few

by

facts about the nature of color and
then proceed to a description of the
color picture tube.

Color Fundamentals

The results obtained from mix-
ing color pigments or paints may be
recalled from school experience.
For example, mixing a blue and a
yellow paint produces green. This is
referred to as a subtractive process:
Pigments absorb or subtract colors
from the illuminating light source,
and the eye sees only the color or
colors that are reflected. Yellow
paint reflects red, orarge, and green
light in addition to yellow. Blue paint
reflects green, indigo, and violet light
in addition to blue. When the two
paints are mixed, green is the only
light that is reflected by both paints
and not absorbed by one or the other;
therefore, the eye sees green.

Color TV uses a different prin-
ciple to provide the eye with a sensa-
tion of color. Sources which emit
light of different colors are employed.
The color lights are added directly to
produce intermediate colors in the
spectrum. No reflection or absorp-
tion process is involved.

Fig. 1. Addition of
Three Primary Colors
As Shown by Over-
lapping Light
Sources.

WILLIAM E. BURKE
and GLEN E. SLUTZ

There are certain terms used
in discussing color as it applies to
color TV; therefore, it may be well
to define a few of these. Hue is a
property whichis described by words
such as blue, red, or yellow. Degree

Fig. 2. Arrangement of Phosphor Dots on
the Screen of the Color Picture Tube (As
Seen Under Magnifying Glass).

of saturation in color light is denoted
by such expressions as pastel, deep,
or pale. Brightness or luminosity is
given by values ranging anywhere be-
tween bright and dim. With these in
mind, let us examine how certain
color lights may be mixed, by addi-
tion, to produce various other colors.
for use in color television.

There are three colors, which
when added in certain proportions
will produce nearly all colors in the
visible spectrum. These are called
the additive color primaries and con -
sist of red, green, and blue. When
these three primaries are added to-
gether in proper proportions, the eye

PF INDEX - January, 1954



registers a sensation of white. Fig.1
illustrates this and also shows the
colors which canbe produced by add-
ing pairs of lights of the primary
colors. Other hues can be obtained
by changing the brightness or intensity
of one or more of the primary colors.
If the blue light were cut off in Fig. 1,
the red and green lights would com-
bine to produce yellow as indicated;
then, if the red light were decreased
in brightness, the resultant color

Fig. 3. Pattarn of Holes in Shadow Mask
(As Seen Under Magnifying Glass).

would charge to a yellow-green. Any
one primary color may be varied in
saturation oy increasing or decreasing
the intensities of the other two pri-
maries in anison.

Phosphor Screen

In the color picture tube the
light sources of the primary colors
do not overlap as shown in Fig. 1, but
they are so small and closely spaced
that the eye blends them together to
give the sensation of seeing a single
color. These light sources are com-
posed of three phosphorescent mate -
rials whichare energized by electron
beams withinthe tube. The materials

January, 1954 - PF INDEX

have been so chosen that the red,
green, and blue colors which they
emit are deeply saturated. This
makes it possible to produce nearly
all colors in the visible spectrum
provided the excitation of each phos-
phor is properly controlled.

‘The phosphor on the screen of
a monochrome picture tube consists
of a mixture of differently colored
phosphors combined in the proper
proportions to produce a white light
when activated. The phosphor screen
in a color picture tube contains three
phosphors, each separate from the
others. This is to allow the excitation
of any color individually or of any
desired combination of colors.

Tubes employing several ar-
rangements of the three phosphors
are in the experimental or develop-
mental stage. The system which has
enjoyed the greatest acceptance at
this time is one using a dot pattern
of the color phosphors. Thus the
description that follows pertains to
this type of tube.

Picture tubes with the dot-
phosphor type of screen are now being
produced in the pilot-plant stage by
some manufacturers. This type of
phosphor screenis made by a process
involving photoengraving or photo -
graphic techniques and the separate
application of the various phosphors.
The screen in its final form bears a
pattern of dots in three colors posi-
tioned as shown in Fig. 2. The color
tubes now nearing production contain
approximately 7,000 dots per square
inch of screen surface. A dot density
of this order makes it possible for the
color tube to provide a picture having
a resolution only 10to 15 per cent less
than that possible with a monochrome
tube.
offset by the improved quality of the
picture that is televised under color
standards and by the improved design
of the color-receiver circuits, After

This deficiency is more than

the phosphors are deposited on the
dot screen, an aluminized coating is
applied. This produces a screen
having greater durability, increased
light output, and protection from ion
burns.

Shadow or Aperture Mask

The color picture tube employ-
ing a dot-phosphor screen requires a
selective method of screen excitation;
that is, the tube must be able to ex-
cite the red, green, and blue phosphor
dots separately. This is done by as-
signing an electron beam to each of
the three colors and by employing
shadow techniques to insure that the
beams strike only their respective
color dots. Shadow techniques are
usable with electron beams because
the latter behave in a manner similar
to light rays.

A maskhaving a patternof holes
through it, as illustrated in Fig. 3,
can be inserted in the electron path;
andthe mask pattern willbe produced
on the phosphor screenby those elec-
trons which pass through the holes.
The placement of the reproduced
pattern on the screen is fixed by the
position of the electron-beam source.
Fig. 4 shows how electron beams
from the separate sources Sl and Sz
can be directed through a single hole
so as to illuminate separate points on

* * 'Please turn to page 45 * *
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A fair proportion of the tele-~
vision receivers now in use operate
under what are known as fringe-area
conditions. That is, the received sig~
nal is so weak (generally under 100
microvolts) that the picture is clouded
by a considerable amount of snow.
Note that the set itself need not be
located any great distance from
the transmitter. As a matter of fact,
it may be no more than 2 or 3 miles
away; yet because of the shielding
effect of surrounding terrain or near-~
by structures, the actual signal avail-
able to the receiver is no more than
what the set might receive if it
were out in the clear 100 miles away.
Such are the vagaries of television
transimission.

To cope with this and similar
conditions, many manufacturers have
issued special service bulletins that
outline certain circuit changes de-
signed to improve reception. These
include reducing the AGC bias, par-
ticularly to the tuner, increasing video-
amplifier load-resistance values,
altering sync-separator operating
conditions, and otherwise boosting the
sensitivity of the receiver beyond its
normal value. Each manufacturer
tackles the problem in his own way,
and the specific recommendations of
each should be considered in prefer-
ence to a generalized procedure.

There is one most important
step that should be performed before
any of these circuit modifications are
carried out. This is to make certain
that the receiver is in top operating
condition. This meansmore thanturn-
ing on the power and seeing that a
picture appears and that sound is
heard. It includes these plus a com-
prehensive series of checks which
will assure you that you are getting
all you can from this particular re-
ceiver. Of course, the best in some
sets will not equal the best in others;
but this we all know and expect.

January, 1954 - PF INDEX

The tests tobe described require
no special knowledge or equipment;
any service man can carry them out.
Furthermore, they need not be re-
stricted solely to receivers operating
in weak-signal areas. Any set no
matter where used should be in peak
condition, because only then will it
perform as its designer intended.

The steps should be carried
out in the order given. This will tend
toprevent a subsequent step from dis-
rupting a previous one.

The equipment required includes
an AM generator and an oscilloscope.
With the receiver set up on the bench,
connect the generator signal lead to
an ungrounded antenna terminal. The
generator ground terminal is con-
nected to the receiver chassis. If the
receiver is of the transformerless
variety, use an isolation transformer
between the receiver and the power
line. The generator frequency is set
to the center of one of the local chan-
nels. Thus, if channel 3 (60 to 66 mc)
is the one chosen, the generator fre-
quency is set to 63 mc. The audio
modulation is also turned on.

Next, take the oscilloscope and
connect its vertical-input terminal to
either the grid or cathode of the pic-
ture tube, depending upon which ele-
ment receives the-video signal. Use
a series .1-mfd blocking capacitor if
the oscilloscope does not incorporate
one in its input circuit. Complete the
scope connection by grounding the in-
strument to the receiver chassis.

The final preparatory step is to
insert a fixed bias voltage across the
AGC line of the receiver. Do this
with batteries or a DC supply. Adjust
the bias to a value which the system
normally develops. This can be de-
termined by a prior measurement when
the set is in operation.

Turn on the set and the test
equipment. Adjust the generator out-

President, Television Communications Institute

put and the vertical-gain control of
the oscilloscope until the audio mody-
lation (usually a 400-cycle sine wave)
occupies about one half of the scope
screen. A ruled mask should be
placedover the screen, and the number
of spaces covered vertically by the
modulation signal should be carefully
noted. If a mask is not available, use
a soft pencil or crayon to indicate the
positive and negative peak .of the wave.

Keep the generator signal as
low as possible and still be consistent
with the above requirements. Do not
overload receiver or oscilloscope, as
evidenced by a distorted wave.

The following tests may be made:

1. Try a new set of rectifier
tubes in place of those in the receiv-
er. Note carefully whether the modu-
lation wave on the scope screen in-
creases in height. If it does, note by
how many vertical squares. Try a
number of rectifier tubes, leaving in
the one that provides the greatest
signal increase.

If the set uses seleium recti-
fiers, it may not be amiss to try
another unit even though the one in
the receiver is apparently functioning
properly. Rectifier output decreases
with age, and it is often possible to
increase set sensitivity considerably
by raising the B+ voltage only 10 or
20 volts. :

2. Next, starting at the RF ampli-
fier, replace each tube in turn noting
after every substitution whether or
not the wave on the scope screen had
increased in height. When the os-
cillator tube is changed, be sure to
retune the set for maximum output.
Proceed in this manner until every
tube in the RF system, video IF sys -
tem, video seconddetector, and video-

* * Please turn to page 68 * *



A Description of the Color-Receiver Circuits
Which Synchronize Deflection and Color

Selection at the Picture Tube With Camera
Operation at the Transmitter

The color-television receiver
employs two distinct channels of
synchronization. These are the de-
flection-synchronization channel and
the color-synchronization channel.
It will be found that the system for
synchronizing the deflection system
closely approximates the method now
employed in monochrome receivers.
Improper operation of this section
is characterized by unstable hori-
zontal sweep, vertical sweep, or a
combination of both. The color-
synchronization system, however,
has no direct parallel in monochrome
televisionreceivers. Improper func-
tioning of the color-synchronization
system will result in false color in-
formation being fed to the picture
tube. A discussion of these systems
follows, with particular emphasis
being placed upon the color -synchro-
nization channel.

Deflection Synchronization

The two stages shown in the
block diagram of Fig. 1 constitute
the principal items of the deflection-
synchronization (sync) channel. The
sync-separator inverter performs
two functions and requires three
sources of informationto accomplish
these operations. A noise-immunity

TO

HORIZONTAL
SYNC - NG e e
FROM SCREEN GRID —{ SEPARATOR |—{
OF 3RD IF IRUERTER SEPRATOR |
VERTICAL
INTEGRATOR
FROM PLATE OF
IST VIDED AMP

Fig. 1. Block Diagram of the Deflection-Sync
System.
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action is provided by this stage and
is dependent upon information re-
ceivedfrom thesecond detector stage
and the third IF stage.

The schematic diagram of
Fig. 2 shows that a varying plus volt-
age from-the screen grid of the third
IF stage is applied to the No. 1
control grid of the sync-separator
inverter and determines the opera-
ting point of this grid. The level of
this voltage is dependent upon the
strength of the received signal. A
negative composite-video signal
from the second detector is also
coupled to this grid. Strong noise
pulses contained in this signal are
sufficient to drive the sync-separa-
tor inverter to cutoff. The combined
effect of these two signals therefore
provides the noise-immunity action
inthe sync-separator inverter stage.
Separation of the sync pulses from
the composite signalis also achieved
here. A positive composite signal
from the first video amplifier is
applied to the No. 3 grid. A sepa-
rated sync signal appears at the plate
of the sync-separator inverter.
Occasional holes appear in this sig-
nal because of noise pulses driving
the tube to cut off. These sync pulses
arein turnfed to the sync separator,
where additional clipping action takes
place. A triode is utilized in this
stage. The sync separator feeds the
resultant signals to the horizontal-
sweep system and to a vertical-
integrator network. It may be seen
from the foregoing discussion that
the deflection-sync system does not
depart appreciably from the system
employed in monochrome receivers.

Color Synchronization

Proper operation of the color-
sync system is partially dependent
uponcertain information contained in
the transmitted signal. The portion
of the transmitted signal utilized by
the color-sync system is referred to
as the burst. Reference to Fig. 3
shows that the burst is positioned on
the back porch of the horizontal-
blanking pedestal. The burst iscom-
posed of approximately eight cycles
of a 3.579-mc signal. It is noted
that the frequency of the burst is
identical to the frequency of the
color subcarrier. The burstcontains
phase information as well as fre-
quency information.

The recovery of color infor-
mation contained in the transmitted

~ Synchro

SYNC SEP INV
5915

SCREEN

GRID
oF
3RO IF

SECOND
DETECTOR

|
PLATE |
[+ gy —
IST VIDED AMP

A

Fig. 2. Schematic of the
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signal requires the generation of a
3.579-mc signal in the receiver.
This signal is fed to the color de-
modulators where the actualrecovery
is accompl!ished. This locally gene-
rated signal must be at the same
frequency and must posses the pro-
per phase relationship to the color
subcarrier of the transmitted signal.
It is the function of the color-syn-
chronization section of the receiver to
see that these requirements are ful-
filled. Thisis accomplishedby com-
paring the locally generated signal
with the burst signal described pre-
viously and by making appropriate
corrections to the locally generated
signal.

The over -all functioning of the
color-synchronization system may
be more easily understood by refer -
ence to the block diagram of Fig. 4.
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33K
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2
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Deflection-Sync System.
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The first block encountered repre-
sents the burst amplifier. The burst
signal is fed into this stage from the
first video amplifier. Since the burst
signal is of relatively short duration
and is transmitted immediately fol-
lowing the horizontal sync pulse, the
burst amplifier is held at cutoff dur-
ing transmission of the video portion
of the signal. The burst amplifier is
restored to an operating condition by
a puise obtained from the horizontal-
deflection circuit. After the burst
signal is amplified by the burst
amplifier it is then transferred to
the phase detector.

As previously stated, a 3.579-
mc signal must be generated in the
receiver. The generation of this
signal is accomplished by the 3.579-
mc oscillator shown in the block
diagram of Fig. 4. It is noted that
the output of this oscillator is fed to
the color-phase amplifier. The
amplified RF signal appearing in the
output of this stage is coupled to the
phase detector where it is compared
with the incoming burst signal from
the burst amplifier. The comparison
of these two signals in the phase
detector results in a DC error volt-
age being fed to the reactance tube.
The performance of a reactance tube
can be compared to that of a capaci-
tor in that it presents capacitive
reactance tothe circuit to which itis
connected. The capacitive reactance
of the reactance tube is varied by
the DC error voltage from the phase
detector. This varying reactance
controls the phase and frequency of
the 3.579-mc oscillator.

The above discussion shows
how the stages function to maintain
the proper phase and frequency re-
lationship of the 3.579-mc oscillator
with the color burst.

//.‘
éy Don . #owe

The block, shown as the color
killer, is controlled by a voltage
generated in the phase detector.
This voltage is such that the color
killer is inoperative during reception
of a color signal. The purpose of the
color killer is to disable the color
channels during monochrome recep-
tion. A detailed explanation of this
stage appears in the article entitled,
'" Monochrome Reception by the
Color Receiver'', and contained in
this issue of the PF INDEX.

The block diagram indicates
two additional outputs from the
3.579-mc oscillator. One of these
outputs goes directly tothe I demodu-
lator; the other output goes to the
quadrature amplifier. This stage
provides phase shift and amplifi-
cation. A phase shift of 90 degrees
is introduced so that the signal may
be properly utilized by the Q demodu -
lator. *

The functioning of the various
stages making up the color-sync
system has been shown by use of the
block diagram. In order to gain a
more complete understanding of how

* * Dlease turn to page 66 * *
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Fig. 3. Location of the Color Burst on the
Transmitted Signal.
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Antenna Electrical Requirements

Color television is fast becoming a reality! Sets are expected
to be available the first part of next year and stations are for COLOR TELEVISI ON
purchasing the necessary transmitting equipment. Initial costs, Information now available on color television has
unfortunately, will be high but as improvements in design made it clear that the receiving antenna must have
and production are achieved the price of color television will these characteristics:

become within everyone’s reach.
y . .
1 Antenna gain must be flat, no gain or loss

'I greater than one db, within 1.5 mc below
and 0.6 mc above the color sub-carrier* (a
width of 2.1 mc). :

1 2 Antenna gain must be held down across the

The consumer is concerned with the problems presented by
television in color. He has read reports on prices and
availability; all have been conflicting. He knows, however, that
bis set will have to be replaced or converted. What he does

not know is that if he has an ampHENOL INLINE*, there will be
no extra expense in antenna or installation! AMPHENOL engineers
provided for color in the original design of the INLINE*.

FM frequencies. Rejection of FM signals is

much more important in color than in black
and white television.

*Channel frequency widths are at present divided
Every dealer, distributor and installer will want to acquaint between the monochrome amplitude modulation pic-
their customers with this reassuring information. The

color television market is potentially tremendous. It certainly
will prove of benefit if the consumer can be reassured on

one part of the cost of conversion to color.

ture carrier and the frequency modulation sound car-
rier. The addition of the color sub-carrier is made at
3.58 mc above the monochrome carrier.

The AMPHENOL INLINE* fully meets the two con-
ditions listed above. Besides being engineered to
reject FM signals, from 88 mc to 108 mc, the IN-
LINE provides very level gain across all channels,
particularly over the color sub-carrier. Typical of
the INLINE’s performance on all channels is the
gain charti illustrated above for channel 3.
tMeasured in accordance with proposed RETMA standards.

The fact that ampHENOL INLINEs are able to receive color
television so well reflects favorably upon the engineering ability
of AMPHENOL. For in ordinary black and white television

the same level-gain design has proved valuable. Set owners
know, now, that their amPHENOL INLINE* is providing

them with the best black and white picture their sets can deliver.

AMERICAN PHENOLIC CORPORATION
chicago 50, illinois

*Reissue U.S. Pat. No. 23,273
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Set-Down Adjustment Procedures
for Several Popular Models of
Record Changers

One cf the most common troubles
with record changers is that of im-
proper set down of the tone arm, and
this trouble is brought about usually
because of misuse by the operator.
The set-down mechanism of many
changers can be adjusted without re-
moving the changer from the cabinet.
The location and availability of the
set-down adjustment is the determin-
ing factor. Regardless of the make of
the changer to be repaired, the service
technician should also find out if the
set-down point of the tone arm is in a
positive position each time or if it
changes pcsition erratically during
several trials.

The locations of adjustment
points on several makes and models
of changers are given in the following
material. Procedures for adjusting
the set down of the tone arm on these
changers are discussed with the hope
of making the service technician's job
easier and faster.

Admiral
RC210,RC211,RC212, RC220, RC221,
RC222,RC320,RC321, RC322, RC500

These Admiral automatic record
changers differ somewhat in design

January, 1954 - PF INDEX

by Lester W.Caudell and Glen E.Slutz

and operation, but the location of the
tone-arm set-down adjustment is the
same in all units. Using the changer
illustrated in Fig. 1 as a guide, we
willdescribe the method usedto make
the set-down adjustment.

By observing Fig. 1, it can be
noted that the set-down adjustment is
made by inserting a screwdriver into
a hole in the side of the tone arm;
therefore, unless cabinet design is
such that this cannot be done, adjust-
ment of the set down in these models
can be performed without removing
the changer from the cabinet.

A. If the tone-arm set-down point is
slightly off but the needle lands each

SET-DOWN
ADJUSTMENT

&
9™ TONE-ARM

= HuB

/é't SET
SCREW

Fig. 1. Set-Down Adjustments on Admiral
Changers.

time in a positive position, the follow -
ing procedure is recommended:

1. Set the changer to play 10-inch
records.

2. Place a 10-inch record on the
turntable.

3. Press down onthe REJECT knob
momentarily. Rotate the turntable by
hand in a clockwise direction until the
tone arm moves in over the record
and starts its downward movement.

4. At this point a fairly accurate
adjustment can be made by rotating
adjustment screw (1), shown in Fig. 1.
Turning this adjustment screw clock-
wise moves the set-down point of the
tone arm farther away from the spin-
dle. Turning the screw counterclock -
wise moves the point closer to the
spindle. When correctly adjusted, the
needle should land approximately 1/8
inch in from the edge of the record.

5. After this adjustment has been
made:

a. Load a stack of 10-inch re-
cords on the spindle and record shelf.

b. Apply power to the record
changer, then reject each record after
observing the landing point of the tone
arm. Repeat step 5 if necessary until
the set-down point is correct.

If this procedure for adjustment
is made carefully, the set-down point

for 7-inch or 12-inch records will be
automatically correct.

* * Please turn to page 88 * *
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Circuits Used in the Color Receiver to Separate the
Color Information from the Picture Signal and to Pre-
pare This Information for Use by the Color Picture Tube

The circuitry and operation of
a color receiver and the normal
black-and-white television receiver
are essentially the same up to the
video-amplifier stages. At this point
the signal in color TV is divided and
fed into the luminance and chrom-
inance channels.

A brief review of color pro-
perties should be useful at this point.
The three properties of major im-
portance in their application to a
color receiver are:

1. Hue.
2. Saturation.
3. Brightness or luminosity.

Other names exist for the above terms.
Hue is also referred to as color, and
is that property which distinguishes
one color fromthe other,such as red,
green, or blue, Saturation has also
been called chroma, and the chrom-
inance channel gets its name from
this term. This channel is responsible
for the color which appears on the
picture tube. Saturation refers tothe
intensity of the color. Brightness or
luminosity is that characteristic of
a color which makes it appear as
bright or dull.

14

Totake the viewpoint of a phys-
icist and deal with wavelengths of
light in the color spectrum, hue is
determined by the dominant wave-
lengths or frequencies present, sat-
uration by the degree to which these
frequencies are reduced toward a
single frequency, and luminosity by
the amount of power represented
therein,

By the proper combination of
three well-chosen primary colors all
other colors'can be matched in hue,
although full saturation of all colors
cannot be reached in this manner.
In developing such a system as the
NTSC color system, the engineers
are faced with physical limitations
in the available tube phosphors,
color filters, and associated equip-
ment. The resultant choice of pri-
mary colors is therefore a compro-
mise, calculated to best meet all
requirements. The three primary
colors selected in that manner are a
certain red, green, and blue.

Chrominance Channel

A block diagramof a portion of
an RCA developmental color tele-
vision receiver appears in Fig. 1.
This diagram shows that the com-
posite video signal takes two paths

from the video-amplifier stage: one
is from the plate circuit to the delay
network and the luminance channel,
the other isfrom the contrast control
in the cathode circuit tothe bandpass
amplifier and its associated filter
network.

Let us first consider those sec-
tions of the diagram which deal with
the chrominance signal.

The bandpass filter networkhas
a frequency characteristic calculated
to pass only the chrominance sub-
carrier and its sidebands. This sig-
nal is then applied by a common
connection to the demodulators where
the color information is extracted by
a process of synchronous detection.
The detected Q signal passes through
a low-pass filter tothe Q phase split-
ter where two signals of opposite
phase are obtained; and the output of
this stage is applied to each section
of the matrix, the negative-going sig-
nal being applied to the green section
of the matrix and the positive-going
signal being applied to the red and
blue sections where theyare added to
the other signals from the I channel
and the luminance channel. The
chrominance signal, applied to the Q
demodulator, is also applied to the I
demodulator; and the detected I sig-
nal passes through a combined low-
pass filter and delay network, then
an amplifier stage. The signal output
of this stage takes two paths, one to
the red section of the matrix while
the other is to the input of a phase-
inverter stage. The output of the
inverter stage is then applied to the
greenand blue sections of the matrix.

PF INDEX - January, 1954
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Fig. 1. Block Diagram of 1
Circuits in a Lolor TV Receiver.

The luminance signal is combined
with the color signals at each section
of the matrix; and the three resultant
color signals receive further ampli-
fication in the red, green, and blue
output stages before being applied to
the grids of the color tube. Each sig-
nal is subjected to DC restorer action
to restore the correct background
level.

The nzture of the luminance and
chrominance signals and the operation
of the afore-mentioned circuits are
described in more detail inthe follow-
ing paragraphs.

Luminance and Chrominance
Signals

The luminance signal is made up
of monochrome picture.information of
all transmitted frequencies plus some
of the higher frequencies that would
normally be color detail. The chrom-
inance signal contains the lower fre-
quencies representing the larger
color areas. These lower frequencies
are limited to a range of from zero
to approximately 1.5 mc. Subjects
containing fine detail in color normally
will require higher frequencies than
1.5 mc if the color is to be very ac-
curately represented. However, a
peculiarity of color vision makes it
possible to reproduce these color
details as monochrome without seri-
ous loss in the quality of the color
reproduction. Ithas beendemonstra-
ed that as color details become
smaller and smaller the ability of the
eye to distinguish one color from an-
other becomes less and less. If the
color detail is small enough, no
color difference will be noted by the
eye;, only the brightness or lumi-
nance difference will be seen. This
detail, then, can be supplied in the
luminance signal along with all the
monochrome information.

The complete monochrome
range, from white to black, is obtain-
ed at the color picture tube by a pro-
per combination of the three colors

January, 1954 - PF INDEX
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Channels and Their Associated

in the following proportion: 59 per
cent green, 30 per cent red, and 11
per cent blue. Whenever the chrom-
inance signal is absent, leaving only
the luminance signal to affect the
color tube, the resulting picture will
be colerless or neutral. This lumi-
nance cr neutralsignal is referred to
as the Y signal. The above percent-
ages of the primary colors (59, 30,
and 11 per cent) are based on the
actual contribution of the three colors
to the luminosity (brightness) of any
subject. When chosen inthis manner,
these values result in constant lumi-
nance operation of the receiver. This
is another way of saying that the
brightness of the picture as a whole
depends upon the luminance signal
and will not be materially affected by
a change in hue of some sizable color
area. The constant luminance pro-
perty is also useful in reducing the
annoyance caused by interfering sig-
nals or crosstalk among the receiver
channels, since such signals will then
appear as color variations rather
than brightness variations.

In addition toall the brightness
information, the luminance signal
contains the standard horizontal and
vertical-synchronization pulses and
the color -synchronization bursts.

As mentioned in the opening
paragraph of this article, the lumi-
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Fig. 2. Signal-Frequency Distribution of
NTSC Compatible Color System.

nance and chrominance channels fol-
low the video-amplifier stages. The
transmitted chrominance signal is a
combination of the Q signal and the
I signal. According toNTSC specifi-
cations, the Q and I signals have the
following composition:

EqQ = 0.41 (Eg -Ey) + 0.48 (ER -Ey),
E;y =-0.27(Eg - Ey) + 0.74 (Eg -Ey).
By substituting the value of

Ey =059 Eg + 0.30 Eg + 0.11 Eg

in the above equations, we obtain:

EQ = -0.53 Eg + 0.21 Eg + 0.31 Ep,

and

Ep = -028 Eg + 0.59 Ep -0.32 Eg.

These signals are impressed on the
chrominance subcarrier as amplitude
modulation with this important quali-
fication: the I signal modulates a
subcarrier which is advanced 90 de-
grees in phase with respect to the Q
subcarrier. In this manner both sig-
nals can be applied to the same sub-
carrier frequency, with a saving of
channel space. This quadrature
feature is also the basis of the de-
modulation process which allows one
signal tobe separated fromthe other.
It can be seen that the three color
properties are represented in the
complete video signal in this manner:
the luminance or brightness informa-
tion is contained in the Y signal, the
hue is determined by the phase of the
subcarrier, and the saturation of the
color is dependent uponthe amplitude
of modulation of the subcarrier.

In Fig. 2 is shown the frequency
distribution of the monochrome video
or Y signal, the Q, and the I signals.
The monochrome video signal is in
accordance with FCC standards for
black-and-white transmission. The
chrominance subcarrier is 3.579545
mc¢ above the monochrome carrier
frequency. The Qsignal hastwo side-
bands approximately 500 kc wide.
Thel signal has one sideband approx-
imately 1.5 mc wide; and the other
sideband is vestigial, being approxi-
mately 500 ke wide.

As stated before,the separation
of the two carriers is approximately
3.6 mc. The modulation of the mono-
chrome carrier may extend to
frequencies as high as 4.2 mc in the
direction of the chrominance subcar-
rier. The modulation of the chrom-—
inance subcarrier extends 1.5 mc in
the direction of the monochrome
carrier. Under these conditions,

* * Please turn to page 53 * *
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There are severalreasons why
the service technician might be
required to convert a television re-
ceiver by replacing the original
tuner with the more modern, cascode
type of tuner. During the course of
a tuner repaiir job, he may find that
the total cost of labor and parts for

.a major repair such as replacement
of a broker multiwafer switch will
approach or equal the costof instal -
ling a cascode tuner. Then, too, an
exact replacement for the original
tuner may be difficult to obtain in
contrast to the cascode tuner which
is available at most radio and tele-
vision parts distributors.

The cascode tuner, with its
superior signal-to-noise ratio, is a
logical choice when the service
technician is confronted with the
problem of improvement of fringe-
area reception. Any noise originat-
ing in the tuner will be amplified by
the succeeding stages; and if the
noise level is high compared to the
signal (low signal-to-noise ratio),
the result will be snow inthe picture,

Some cascode tuners are de-
signed to permit installation of UHF
strips, which is certainly a worth-
while cons:deration when making a
tuner replacement.

. TO IF AGC LINE
FRINGE -
= LOCAL

Fig. 2. RF Stage of Cascode Tuner Showing
Application of “‘Local-Fringe” Switch.

One of the first points to be
considered when planning the con-
version is the physical placement of
the tuner, Usually the space
occupied by the original tuner will
be sufficient to accommodate the
newer type. If the use of the new
tuner dictates addition of another
hole in the cabinet front, that is a
decision which lies with the service
technician and the set owner. In
many cases the new tuner will mount
easily in the space vacated by the
original one, and no alterations of
the cabinet front will be necessary.
Universalreplacement tuners of this
type are equipped with tuning and
switching shafts of ample length to
be cut to the necessary dimensions.
Onetuner has a removable shaft that

@ 128171

TO SOUND IF
AND_PICTURE
TUBE

Cascode Tuner
installation

by PAUL C. SMITH

may be replaced with one of extra
length, if required. In any case the
technician should be sure that the
tuner will fit before proceeding with
the conversion.

One of the most importantcon-
siderations when connecting the
tuner is the matter of the bias or
AGC voltage supplied tothe RF stage.
For best sensitivity to weak signals
this bias should be approximately
-1 volt or less, and it should in-
crease with strong signal input in
order to prevent overloading of the
video IF amplifier stages. To pre-
vent this increase of bias until a
certain signal strength is reached,
some form of delay is desirable.
This delay may be subject to manual
control in the form of a '* Local-
Fringe'' switch, or it may be
obtained through the use of a non-
adjustable delay circuit.

A partial schematic of a cir-
cuit using the first-mentioned, or
manual-delay system, is shown in
Fig. 1. The dotted-in parts are
used in some models; and when
they are used, points marked X are
broken.

The 6A LS5 tube V6 functions as
a combined video detector and AGC
rectifier., A portion of the video
IF signal is applied to that half of
V6 represented by pins 2 and 5, and
the rectified voltage is developed

* * Please turn to page 72 * *
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Fig. 1. AGC Circuit Using Manually Controlled Delay System.

January, 1954 - PF INDEX

To ST AND 2N0
VIDEQ iF GRID RETURNS
o 19,
T 2
- -~
o
- ATK
‘"’%E‘@ ] moo£
= ® _|saue
== |l HORIZONTAL
e Zafoureur
7O VIDEQ ﬁ =all| TRANSFORMER
AMP q

+250v
1SV

Fig. 3. AGC System Using a Keying Tube and AGC Delay.

17



—
\ . o

Y

L

ELECTRO!
TUBE ©

|
|

|
|

These RCA types today give you. ..

RCA receiving tubes provide the superior
performance and reliability usually associ-
ated with higher priced specialty designed
types. That’s because RCA receiving tubes
are constantly being improved to meet the
changing requirements of radio and tele-
vision applications.

For instance, the RCA-5U4-G features a
new electrolytic coating on its channel
filament which produces a uniform, hard
emitter, leading to greatly increased life
over the older version.

Or take the RCA-6W4-GT. This type
now uses a new RCA-developed carbonized
plate-coating material which has improved
heat-dissipating properties, thus contrib-
uting to longer tube life and increased
reliability.

The RCA-6ALS5 now utilizes double hel-
ical heaters to insure low hum and pinched
cathodes to minimize cathode shift within
the mount. These features make possible
greatly reduced microphonics.

The superior performance of regular RCA
receiving tubes—at regular prices—elimi-
nates unnecessary call-backs, assures you
of greater customer satisfaction, results in
increased profits for you.

When you sell a receiving tube, your
reputation and profit depend on its per-
formance and reliability.

y 7 7
So, you just can’t afford to buy anything

less than the best in receiving tubes. . . and
that’s RCA.

Longer Life

——
-———\

Superior Performance

At No Extra Cost

RADIO CORPORATION of AMERICA

® ELECTRON TUBES
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HARRISON. N.J.
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Maximumutilization of the color
receiver cannot be realized unless it
is capable of receiving monochrome
as well as color transmissions. The
original design of the color receiver
already incorporates all of the neces-
sary stages for the reproduction of a
black-and-white picture. In addition,
the receiver employs many stages for
color reproduction; however, these
additional stages could constitute a
source of interference to the faithful
reproduction of a black-and-white
picture on the color receiver. One
method employed inthe color receiver
for overcoming this difficulty is ex-
plained in the following discussion.

If reception of a monochrome sig-
nal is desired, some method must be
provided fcr disabling the color -video*
system. Inorder toprovide maximum
simplicity, this disabling action is
made entirely automatic and therefore
eliminates the necessity of adding an
additional front-panel control. This
automatic cperation,however,requires
one additicnal stage in the receiver.
This added stage is termed the color
killer.

During reception of colortrans-
missions, all color information must
pass through the bandpass amplifier.
Therefore, this stage presents a logi-
cal point to disable the color system.
If this stagz is cut off during reception
of a monochrome signal, extraneous
signals arz prevented from entering
the color system. This cutoff is ac~
complished by the color killer. The
ability of the color killer to distinguish
betweena color or a monochrome sig-
nal is dependent upon the presence or
absence of the color burst on the
transmitted signal. Actual derivation
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Monochrome Signal
and Produces a
Black- and-White

Picture

of this information is accomplished by
the phase detector.

In order to analyze properly the
color-killer operation, a schematic
diagram of the system is presented in
Fig. 1. Investigation of this schematic
diagram will show how the color-
killer system is utilized under con-
ditions of color or monochrome
reception.

Reception of a color transmis-
sion is assumed for thefirst analysis.
Under this condition, normal operation
of the phasedetector results in a neg-
ative voltage at point A. This nega-
tive voltage is dependent upon a burst
signal being present in the phase de-
tector. The voltage at point A will also
be present at the grid of the color
killer, and under these conditions this
negative voltage is sufficient to cut off
the tube. The plate circuit contains a
winding of the horizontal-outputtrans-
former, and this winding introduces a
positive pulsating DC voltage. No cur-
rent will flow through the tube because

COLOR RECEIVER

How the Color Receiver Accepts a Standard

the plate circuit of the color killer is
connected to the grid of the bandpass
amplifier. The condition of no-current
flow inthe color killer allows the grid
of the bandpass amplifier toremain at
a normal operating point, and color
information is allowed topass through
this stage,

The second an‘alysis deals with
the condition existing during thetrans-
mission of a monochrome signal. This’
transmission does not contain a burst
signal; therefore, it is obvious that no
burst signal is applied to the phase
detector. Asa result,the voltage pres-
ent at point A does not place the color-
killer tube at cutoff.

As a result, the color -killer tube
is in a state of conduction and plate
current will flow. This plate current
flows through resistor R58 andplaces
point B at a negative potential with
respect to ground. This negative po-
tential appears as bias on the control
grid of the bandpass amplifier. As a
result, the bandpass amplifier is cut
off and no signals are permitted to
pass through this stage. Therefore,
there will be no signal applied to the
color demodulators.

Under the conditions outlined,
for monochrome reception, the video

the grid is held at cutoff. Point B in * * Please turn to page 92 '* *
[ — ]
9 .
| maﬂ-@?_ B .01 s HORIZONTAL - APLIFER
| — I 220K TRANSFORMER
P ! vVI7B

A
L

BANDPASS
AMPLIFIER

16U8

THROUGH Qal
6. DEMODULATORS
TO MATRIX

Fig. 1. Schematic Diagram of the Color-Killer Section and Associated Stages.
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The Quality of Your Service #
can be no better than the j
Quality of the Parts You Handle

WHEN POOR QUALITY OR FAULTY
DESIGN OF A COMPONENT PART
CAUSES TROUBLE—YOQU ARE MORE
LIKELY TO GET THE BLAME THAN
THE MAKER OF THE PART.

represents unquestioned High
Quality ! -

\X/ hy take a chance with your goodwill, reputation and
profits when BUSS and FUSETRON Fuses are available?

To maintain highest quality every BUSS and FUSE-
TRON fuse used by the electronic industries is
electronically tested. A sensitive testing device rejects
any fuse that is not correctly calibrated, properly constructed
and right in all physical dimensions.

BUSS quality means dependable clectrical protection
under all service conditions and — BUSS quality means fuses
that blow to protect — never needlessly.

IN SALES AND SERVICE capitalize on the BUSS Trademark Bulletin SFB gives
Every BUSS Fuse you sell or use in service helps in the facts on
its little way to build up your reputation for quality
and service for in millions of installations in homes, Buss Small Dimension
on farms and in industry during the past 38 years the FUSES
and HOLDERS
BUSS trademark has become known as standing for
fuses of unquestioned dependability and high quality. Send today for your
e e A, i copy — it's FREE!
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The servicing of television
receivers in the home has become
an important phase of the servicing
business. Efficient and rapid trou-
ble shootinz provide the keynote of
this type of servicing. In order to
meet this requirement, it is neces-
sary for the service technician to
have the tocls and parts neededwhen
making a service call. However, it
is impossible to have all of the
facilities tnat are provided in the
shop. The question arises asto what
may be taken and what must remain
at the shop. In an effort to alleviate
this problem, the following service
kits have been devised.

The ' Deluxe Kit'' illustrated
in Fig. lis designed for the service

Stocking the Tube

Kit

SUGGESTED MINIMUM STOCK
REQUIREMENTS FOR DELUXE
OR STANDARD TUBE KITS

Fig. 1 The Deluxe Tube Kit

technician making a large number of
service calls before returning to
the shop. It contains items which
allow a very high percentage of re-

CHART |

CONTENTS OF THE DELUXE KIT

pairs to be made on home service
calls. This kit contains 117 tubes

* * Please turn to page 75 * *

TUBE TV MODELS |TUBE TV MODELS |{TUBE TV MODELS | TUBE TV MODELS { TUBES TV MODELS
TYPES 52-53 46-53 | TYPES 52-53 46-53 |TYPES 52-53 46-53 | TYPES 52-53 46-53| TYPES 52-53 46-53
(quant.) (quant.} (quant.) (quant.) (quant.)

1B3GT 2 2 6AQTGT 1 1 6BK5 1 1 6SLTGT 1 1 12AT7 2 2
1v2 0 1 6AS5 1 1 6BK7 1 1 6SNTGT 4 4 12AU6 0 1
1X2A 2 2 6AT6 1 1 6BLT 1 1 6SQ7 0 1 12AU17 2 2
5U4G 4 4 6AUSGT 1 1 6BN6 1 1 6SQTGT 1 1 12AX4 1 1
5V4G 0 1 6AU6 4 4 6BQ6 3 2 6T8 2 2 12AV17 1 1
5Y3GT 1 2 6AV5GT 1 1 6BQ7 2 2 6T4* 1 1 12AX17 1 1
6AB4 1 1 6AVE6 2 2 6C4 2 2 6U8 1 1 12A2Z7 1 1
6ACT 2 2 6AX5GT 1 1 6BZ7 1 1 6V6GT 2 2 12BH7 1 1
6AF4* 2 2 6AX4 0 1 6CB6 3 3 6V3 1 1 12BY17 1 1
6AGS 2 2 6BAG6 1 2 6CD6 2 2 6W4 3 3 12SN7GT 1 1
6AGT 1 1 6BC5 2 2 6J5 1 1 6W6GT 1 1 25BQ6GT 1 1
6AH4 1 1 6BE6 2 1 6J5GT 1 1 6X5GT 1 1 25L6GT 1 1
6AH6 1 1 6BF5 1 1 6J6 3 3 6X8 1 1 25W4GT 1 1
6AKS 1 1 6BG6G 2 2 6K6GT 2 2 6Y6G 1 1 2576 0 1
6ALS 2 2 6BH6 0 2 654 1 1 7C5 0 1 5642 2 2
6AQ5 2 2 6BJ6 0 1 6SHT 0 1 TNT 1 1
*For UHF Areas
Tube Kit Flashlight Hex & Spline Wrench Set | Fuses Hand Drill & Drills
Television Tube Power-Line Cords Alignment-Tool Kit Hardware (Misc. nuts, Picture-Tube Cleaner

Location Guides, Pliers, Long Nose Screwdriver 1/8'* x 6' bolts, washers, etc.) Contact Cleaner

TGL 1-2-3-4 Pliers, Combination Screwdriver 1/4'" x 6" Pin Straightener, Wiping Cloths
Mirror Pliers, Diagonal Cutters |Screwdriver 3/32'" x 3" 7 & 9 Pin Cement
Volt-Ohm Milliammeter, { Wrench, Crescent Screwdriver, Phillips #2 | Electrical Tape Pilot Lamps

Test Leads Knife Screwdriver, Tube & Parts Extractor Knob Springs
Soldering Gun Hex-Nut Drivers, Copper Beryllium AC Plug Tube Price List
Solder #6-7-8-9-10-11-12 Drop Cloth AC Receptacle, TV Crosshatch Generator,

(Desirable)
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Certified Quality Service
Business Builders

SIGNS...POSTALS
...AD MATS

GET THIS CATALOG ——_}

4 MoRE
€QS Sales Aids

IDENTIFY YOU AS A...

Certified
QUALITY SERVICE DEALER

9 n st q
Certified Quay; ronger I;;’xth your
your CBS.} tytron Smnsoan' With

0W-how
at spe]) C.Q.s. ‘:”i]:
e busiﬂess. - and yoy will gain

o - - . more
Your 4 ney, CQs saleg bxfi;gfrlss J

NEw cQ
S MLy
INDOOR S,GN“'NArm
it aP5 your pot, §
iy Service mesent Certified
Pickage yor TSS2EE into 3 gt
You wijf ignified
it 0 o 515

Play. Brillian;

Cortyfied
TIE IN even stronger with your Certified Quality QuALITY SERVICE
Service campaign in LIFE and POST. Tell your cus-
tomer again and again. You offer him the quality serv-
ice and fair charges that spell C...Q...S. Win his con-
fidence and you win his business. Along with your
CQS tags and displays, use your new CQS illuminated
indoor sign . . . flange sign . . . postals . . . and ad mats.
You’ll be proud of them. They are modern, dignified,
economical . . . and their CQS message sells Zard. See
them at your CBS-Hytron distributor’s. Or write for
CQS-10 catalog. But act now!

away,
22y L(')néy $9.45, 170 " contin.

Hytron a.'sim;.;,g’,_ see your CBS.

NEED MORE CQS TAGS?

With your 3-line imprin, they are priced low:
250 for $2.25, 500 for $3.50, 1000 for $6.00.
Order from your distributor . . . or direct.

CQS-10 Catalog also features
3 direct-mail postals . . . 9 ad mats.

DAY
600%512-’ 10 SOCKET LOCATORS with 20 miniature tubes

\ e During January and February. Order 20 CBS-Hytron

: miniature tubes. Your distributor will give you this
package of 10 new CBS-Hytron Socket Locators. With
them, plugging miniatures into hard-to-locate sockets
is easy. Socket Locator slips over pins of tube (7-pin or
9-pin). Key of Locator finds socket . . . guides tube into
it, quickly. Save time and temper . . . take advantage
of this limited offer. See your CBS-Hytron distributor.

B Crystal Digge
NEW...FREE CBS-HYTRON CRYSTAL DIODE MANUAL = | Manua}

Complete, down-to-earth, 8-page manual on crystal diodes. Three | & AT
parts: 1. Advantages and construction. 2. Complete data, 38 types.
3. Selection and application. Profusely illustrated. Ten basic cir-
cuits. Gives you all the crystal-diode information you have been
seeking. FREE.. . . from your CBS-Hytron distributor . . . or write

direct.

Monufocturers of
Receiving Tubes Since 1921 \ 2

RECEIVING . .. TRANSMITTING . . . SPECIAL-PURPOSE AND TV PICTURE TUBES « GERMANIUM DIODES AND TRANSISTORS

" A Division of Columbia Broadcasting System, Inc,

A member of the CBS family . . . CBS Radio * CBS Television
Columbia Records, Inc. » CBS Laboratories » CBS-Columbia » and CBS-Hytron

22 PF INDEX - January, 1954



In the Interest of . ..

Quicker

Servicing

by DON R. HOWE

Observing Deflection-Coil
Waveforms

The tracing of troubles in tele-
vision sweep systems often requires
acquisition of as much information as

ossible from the circuit involved.
tis often desirable that this informa-
tion include waveforms present in
the deflection coils; however, no
point isreadily available where these
waveforms may be observed. By a
relatively simple method, such a point
canbe provided. This is accomplished
in the follewing manner. A 15-to
20-ohm resistor is placed in series
with one of the leads to the vertical-
deflection eoils. Consequently, all
current flecwing through these coils
must pass through the resistor. The
resultant voltage developed across
this resistor will provide a wave-
form corresponding to the current in
the vertical-deflection coil. Anoscil-
loscope is then connected across this
resistor. The oscilloscope presenta-
tion will be that of the desired wave-
form and is shown in Fig. 1A,

A similar method is employed
for the horizontal-deflection coils.
The current in these coils is greater
than that in the vertical coils; there-
fore,a smaller resistor is used. The
value of this resistor is from 10 to
15 ohms. The resultant waveform
will be similar to the one appearing

in Fig. 1B. A shorted section of the
horizontal-deflection coils produced
the waveform shown in Fig. 1C.

The foregoing method maybe use-
ful in localizing difficult troubles in
the sweep circuits and will assist in
determining the condition of the de-
flection coils.

A Yoke-Removal Problem

Problems intelevisionservicing
are frequently encountered in which
both ingenuity and knowledge are re-
quired in their solution. Since the
methods employed for solving these
problems are often unusual, they may
benefit other service technicians who
encounter the same or similar prob-
lems. Such a condition is described
in the following which is from a case
history submitted by Mr. Al Lustig of
the Navarre Radio and Television
Laboratory, 4218 Avenue ''S,"
Brooklyn, New York.

A television receiver was en-
counteredin which excessive heathad
been present in the deflection yoke.
This heat had resulted in a melting
of the yoke insulation. This insulation
then flowed onto the neck of the pic-
ture tube and became hardened, thus
forming a strong bond between the
yoke and the picture tube. The prob-
lem was to remove the defective yoke
without damaging the picture tube.

(A) Vertical-Deflection-Coil Waveform.
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(B) Horizontal-Deflection-Coil Waveform.

Fig. 1. Deflection Current Waveforms.

Cutting away the insulation would be
a laborious process and might easily
result in breaking the neck of the tube.
Therefore a simpler and faster method
was desired. The following is a de-
scription of an effective solution to
this problem.

It was determined that the best
method of removing the yoke would be
by melting the bond formed between
the yoke and the picture tube. The
application of heat to melt this bond
must be made in a manner that will
not damage the picture-tube neck.

The four deflection-yoke leads
were first disconnected from the re-
ceiver. The leads from the hori-
zontal-deflection coils were then
connected in series with a 1,200-watt
electric heater, as shown in Fig. 2.
Application of 117 volts AC caused
current to flow through the deflection
coils. This current generated enough
heat to melt the insulation. After
only 30 seconds, the yoke was easily
removed; and the picture tube re-
mained undamaged.

Safety-Glass Removal

In some television receivers,
the safety glass maybe removed from
the front of the cabinet without re-
moving the receiver chassis. Re-

* * Please turn to page 85 * *

(C) Waveform With Shorted Turns in the
Horizontal-Defiection Coils.
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THIS BOOK HELPS YOU

Make Increased Profits

W
{ UNinighon g
REUATRON 1
uses

ATRON TUBES

Westinghouse Re
A CONVERSlON - |
. IHSTAI.I.A‘“OII : \@j ¥
.SERVICE /{'1 o -

S\ﬂ i

s Weestinghouse

you CAN BE SURE

—

Get this ONE DOLLAR book
E with your next
FR E 295-TUBE PURCHASE e

This newest, most helpful book on UHF  the biggest profit opportunity since television
conversions is yours free when you buy 25 came alive.

RELIATRON receiving tubes or one picture
tube from your Westinghouse Distributor.

Get this dollar value for no extra charge with

your next order of 25 tubes! For your nearest
This vital handbook covers conversion data, =~ Westinghouse Distributor, see the list of all

tuners and converters, antenna installations, Distributors of Westinghouse RELIATRON
channel frequency charts, station coverage, and

many other necessary, conveniently arranged

facts you will need. W W ﬁ r
There’s a gold mine in UHF conversions. And 7%7 0

this book will help you make the most out of l/ M”// ;

[
you CAN BE SuRE eso lF 'Ts See Westinghouse Tube Listings in 1954 Photofact Folders.

° e .
Westinghous RELIATRON TUBES

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVIS.ION, ELMIRA, N. Y.

Tubes on the opposite page.
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ALABAMA
Birmingham — James W. Clary Co.
Birmingham — Moore-Handley Hardware Co.
Mobile — Moore-Handley Hardware Co.
ARKANSAS
Little Rock — Southern Radio Supply
CONNECTICUT
Bridgeport — Hatry of Bridgeport
Hartford — Hatry of Hartford
New Haven —Hatry of New Haven
Stamford — Hatry of Stamford
Waterbury — Hatry of Waterbury
Danbury — Pilgrim Electronics Co.
DELAWARE
Wilmington — D & M Radio Sales & Service Co.
DISTRICT OF COLUMBIA
Washington — Electronic Wholesalers, Inc.
— Silberne Radio & Electronics Co.
FLORIDA
Jacksonville — Bay Co.
— Thurow Distributors Inc.
Miami — Herman Radio Supply Co.
— Fhurow Distributors Inc.
Orlando — Thurow Distributors inc.
Pensacola — Grice Radio & Electronics Supplies
St. Petersburg — Thurow Distributors inc.
Tallahassee — Thurow Distributors inc.
Tampa — Thurow Distributors Inc.
West Palm Beach — Thurow Distributors, Inc.
GEORGIA
Atlanta — Herndon-Thomas Electronics
— Specialty Distributing Co.
— Yancey Co., Inc.
Albany — Specialty Distributing Co.
Augusta — Specialty Distributing Co.
Macon —Specialty Distributing Co.
Savannah — Specialty Distributing Co.
— Yancey Co., Inc.
ILLINOIS
Alton — Radonics Alton, Inc.
Chicago — Broadwin Radio & TV, Inc.
— Chauncey’s, Inc.
— Clayton Radio Parts
— lrving Joseph, Inc.
—J. G. Bowman & Co.
— Radio Parts Co.
— Walker-Jimieson, Inc.
Danville — Bud Electronic Supply Co.
Elgin — Elgin Electronic Supply
Joliet — Joliet Radio Supply
Kankakee — Radio Doctors Supply House
Oak Parx — Melvin Electronics, Inc.
Peoria — Warren Radio Co.
Rockford — Superior Radio Co.
Rock Island — Tri-City Radio Supply, Inc.
INDIANA
Angola — Shaw Engineering Co.
Columbus — H, A, Williams & Co.—Radio Parts
Evansville ~ Hutch and Sen
Ft. Wayne — Wall Distributing Co.
— Warren Radio Co.
Hammord — Broadwin Television & Radio,
Inc. of Indiana
Indianapolis — Graham Electronics Co. Inc.
— Meunier Radio Supply Co.
— Warren Radio Co.
Marion — Mobile Radio Supply Co.
Terre Haute — Archer & Evinger
Valparaiso — Jess Bowman & Assoc.
IOWA
Cedar Rapids — Gifford-Brown, Inc.
Council Bluffs — World Radio Laboratories
Davenpert — Tri-City Radio Supply
Des Moines — Gifford-Brown, inc.
— Radio Trade Supply Co.
KANSAS

Pittsburg — Pittsburg Radio Supply
Topeka — Overton Electric
Wichita — Radio Supply Co.
KENTUCKY
Lexington — Lex-Tronics
Louisvilie — Peerless Electronic Equipment Co.
— Universal Radio Supply Co.
Paducah — Warren Radio Co.
LOUISIANA
Baton Rouge — ‘Ole Miss Supply
New Orleans — Atlas Radio Supply
— Crescent Radio & Supply Inc.
— 'Ole Miss Supply
— Pelican Radio Suppl
Sulphur — General Electronic & Engineering
Service Corp.
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om one of these Westinghouse Tube Distrihutors
~ FREE with your next 23-tube order

MAIN

E
Hallowell — Powell Radio Supply

MARYLAND

Baltimore — Wholesale Radio Parts Co. Inc.

MASSACHUSETTS

Boston — Commercial Radio Corp.
— Gerber Radio Supply Co.
— Lincoln Electronic Supply Corp.
— Radio Wire Television, Inc.
Lynn — Essex Electrical Supply Co. Inc.
Natick — Willett Radio Supply
New Bedford — E. A. Ross & Co.
Springfield — Regent Sales, Inc.

MICHIGAN

Battle Creek — Electronic Supply Corp.
Benton Harbor — Benton Electronic Supply
Co., Inc.
Detroit — Glendale Electronic Supply
Flint — Lifsey Distributing Company
Grand Rapids — Radio Parts, Inc.
Wholesale Radio Co.
Highland Park — Hi-Park Distributor
Jackson — Matteson Electronics, Inc.
Muskegon — Bell Lourim Electronics, Inc.
Pontiac — Electronic Supply Co.

MINNESOTA

Duluth — Lew Bonn Co.

Minneapolis — Electronic Center, Inc.
— Lew Bonn Co.

St. Paul — Lew Bonn Co.

MISSCURI

Kansas City ~ Manhattan Radio Supply
— Radiolab
St. Louis — Van Sickle Radio Co.
— Radonies Co.

NEW JERSEY

Hackensack — American Distributing Co.
Hillside — Sherwood Distributors, Inc.
Jersey City — Hallmark Electronics Corp.
Manville — Masters TV Supply Co.
Newark — Emerson-New Jersey, Inc.

— Radio Wire Television, Inc. of N.J.

— Variety Electric Co., Inc.
North Bergen — American Distributing Co.

Paterson — Jersey Electronic Distributing Co.

Perth Amboy — Bennett’'s Radio Supply
Teterboro — Yan Dusen Aircraft Supplies

Trenton — Allied Electrical Appliance Parts, Inc.

NEW YORK
Albany — Air Waves Electronic-Radio Dist. Co.

Binghamton — Stack Electronic Supply Co.
Brooklyn — Ace Electronics
— Bay Electronic Distributors
— Benray Electronics Corp.
— Hygrade Electronics, Inc.
Buffalo — Buffalo Electric Co. Inc.
— Radio Electric Products, Inc.
Elmira — Le Yalley Mcleod, Inc.
Fredonia — Barker-Higbee, Inc.
Ithaca — Stallman of lthaea, Inc.
Mineola — Emerson-Long Island, Inc.
Monticello — Fleisher Distributors, Inc.
Newburgh — Chief Electronics, Inc.
New Rochelle — Transvision, Inc.
New York City — Barry Electronic Corp.
— Bay Electronic Distributors
— Emerson-New York, Inc.
— House of Electronics
— Magic-Yue Television Corp.
— Midway Radio &
Television Corp.

p
— Milo Radio & Electronics Corp.
— Radio Wire Television, Inc.

— Sanford Electronics Corp.

Patchogue — South Bay Radio Distributors
Poughkeepsie — Chief Electronics, Inc.
Rochester — Maseline Radio & Electronic

Equipment, Inc.
Rome — Rome Electronic Supply
Staten Istand — B & D Distributing Co.
Syracuse — Karl-Williams Co., Inc.
Troy — Troy Electronics Distributing

Utica — Electronic Laboratories & Supply Co.
White Plains — Emerson Radio Westchester, inc.
NORTH CAROLINA

Charlotte — Dixie Radio Supply Co.

— Westinghouse Electric Supply Co.
Greensboro — Westinghouse Electric Supply Co.

Hickory — Victor Radio TV Supply Co.
Raleigh — Raleigh-Allied Electronics, Inc.
— Westinghouse Electric Supply Co.

Salisbury — Leonard Electronics of
Salisbury, Inc.

OHIO

Akron — Sun Radio Co.
Canton — Burroughs Radio, tnc.
Cincinnati — Holub & Hogg

— Mytronic Co.

— Radio TV & Refrigeration

Supply, Inc

Cleveland — Radio Electronic Parts Corp.
Columbus — Buckeye Electronics

— Electronic Supply Corp.

— Whitehead Radio Co.
Dayton — Allied Supply Co., Inc.

— Stotts-Friedman Co.
Lima — Allied Supply Co., Inc.
Mansfield — Burroughs Radio Inc.
Marion — Servex Distributing Co.
Toledo — Lifetime Electronics

— Warren Radio Co.

Warren — Radio Specialties
Youngstown — Radio Parts Co.

OKLAHOMA

Oklahoma City — Dulaney’s
— Electronic Supply Co.
Tulsa — S & S Radio Supply

PENNSYLVANIA

Allentown — Radio-Television Supplies
Braddock — Marks Parts Co.
Erie — B & D Wholesale Distributing Co.
Harrisburg — Harrisburg Radio Laboratory
Supply
Hazelton — Moyer Electronic Supply Co., Inc.
New Brighton — Television Parts Co.
Philadelphia — Allied Elec. Appliance Parts, Inc
— Almo Radio Co.
— Barnett Bros. Radio Co.
— Herbach & Rademan Co.
Pittsburgh — Cameradio Co.
— Radio Parts Co. Inc.
— Tydings Co.
Scranton — General Radio & Refrigeration Co.
— Penn Electrical Engineering Co.
Wilkes-Barre — General Radio & Electronic Co.
York — York Radio & Refrigeration Parts

RHODE ISLAND

Providence — Television Accessory House

SOUTH CAROLINA

Columbia — Dixie Radio Supply Co.

— Westinghouse Electric Supply Co.
Florence — Dixie Radio Supply Co.
Greenville — Dixie Radio Supply Co.

— Westinghouse Electric Supply Co.
Spartanburg — McElhanney Co., Inc.

TENNESSEE

Chattanooga — Mills & Lupton Supply Co.
— Specialty Distributing Co.

Kingsport — Chemcity Radio & Electric Co.
Knoxville — Chemcity Radio & Electric Co.
Memphis — Electronic Supply, Inc,

— McGregor’s, Inc.

— W & W Distributing Co.
Nashville — Currey’s Wholesale Distributors

— Electra Distributing Co.

— Moore-Handley Hardware Co., Inc.

TEXAS

Amarillo — Dulaney’s Co., Inc.
Beaumont — Covington Distributing Corp.
Corpus Christi — Hayes Radio Supply Co.
Dallas — Adleta Co.
— Crabtree’s Wholesale Radio Co.
Denison — Denison Radio Supply
Ft. Worth — Sutton’s Wholesale Electronics
Houston — Angie Radio & Supply Co.
— Electro-Mechanical Products Co.
— Hall, Inc.
Midland — Henderson-Hoff
San Antonio — Mission Radio, Inc.
— Modern Radio Supply
Tyler — Radio Service Supply Co.

VIRGINIA

Bristol — Bristol Radio Supply Corp.
Fredericksburg — J & J Appliance Co.
Lynchburg — Eastern Electric Co.
Newport News — Noland Co., Inc.
Norfolk — Radio Parts Distributing Co.
Richmond — Meridan Electronic Equipment Co.
Roanoke — Leonard Electronics of
Roanoke, Inc.
Winchester — Leonard Electronics of
Winchester, Inc.

WEST VIRGINIA

Bluefield — Superior-Sterling Co.
Huntington — TV Supply Co.

WISCONSIN

Madison — Superior Radio Co. of Madison
Milwaukee — Electronic Expeditors Co.

— Marsh Radio Supply Co.
Racine — Superior Radio Co.
Wausau — Electronics, Inc.

The above listing was closed as of November
10, 1953. Watch for new Westinghouse Dis-
tributor Appointments in your area.

ET-95046
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None...
in a Million

A well-known TV and radio set manufac-
turer reports not one field reject during a
12-month period in which he used over
1,000,000 Mallory FP Capacitors. Yes, it’s
hard to believe but it happened. And it’s

Proof Positive of
Mallory Capacitor
Dependability

Odds are staggering against
such a record but they are all on your
side . .. if you use Mallory Capacitors.

You can bet your bottom dollar that jobs
stay done when you install Mallory Capacitors. That
means no loss of time and money on call-backs!

Don’t miss a sure thing. The Mallory FP Capacitor
line is complete. There’s a rating for every set. They are
the only Fabricated Plate Capacitors on the replacement
market. And they cost no more than ordinary capacitors.

And be sure to use Mallory Plascapsg for plastic
tubular replacements. Permanently secured leads . .
no off-center cartridges . . . no premature shorts.

Prove to yourself what manufacturers
and thousands of servicemen know —
YOU CAN ALWAYS DEPEND ON
MALLORY CAPACITORS.

V4
Sl

'.

M RY

CAPACITORS « CONTROLS « VIBRATORS » SWITCHES « RESISTORS
RECTIFIERS « POWER SUPPLIES « FILTERS « MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. inc., INDIANAPOLIS 6, INDIANA
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Fig. 1A.Response Curve With Generator
Connected Directly to Wide-Band Oscillo-
scope.

(below)

Fig. 1B. Response Curve With Generator
Connected Directly to Narrow-Band
Oscilloscope.

A Practical Procedure for Deter-
mining the High-Frequency
Response of Video Amplifiers
and for Setting 4.5-Mc Traps

Acomplaint frequently en-
countered by service technicians is
that a television receiver produces
a picture lacking in fine detail. Since
the finely detailed portions of the
picture are produced by the higher
video frejuencies, this indicates
that these high frequencies are not
being presented to the picture tube.
If the RF amplifier, mixer, and IF
stages have been checked and are
found to b2 operating satisfactorily,

CHECKING
VIDEO

Response

the trouble must lie in the video
amplifier. A check of the video
amplifier can be made with a volt-
meter, but this will not give conclu-
sive proof that the operation is
normal. A further check is herein
presented to give the service techni-
cian a quick, convenient method for
determining whether or not a defect
is present in the video-amplifier
section, Also, several clues are
given on the effects that various
troubles will have on the high-fre-
quencies-signal amplification.

The requirements imposed on
a video amplifier are very strict.
It must amplify equally all frequen-
cies from 30 cycles to over 4 mc and
still maintain an average gain of 20
to 30. That is, the amplifier must
have a flat frequency response and
sufficient gain. It is difficult to pro-
duce both; for if one is increased,
the other will decrease, and vice
versa.

Any variation in component
values is likely to produce a change
in the frequency response of the

Fig. 2. Schematic Diagram of Video Amplifier Used in Test.
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by
William E. Burke

amplifier; and to detect this change,
it is necessary that the frequency
response be known. It is possible to
construct a graphic curve from

Fig. 3. Normal Response of Video
Amplifier,

(below)
Fig. 4, Response Curve Showing Distor-

tion Introduced by Input Capacity of
Oscilloscope.

values obtained by measuring the
amplification at various fixed fre-
quencies, but this can become a
laborious and time consumingpro-
cess. A much simpler and easier
method of determining the video-
amplifier response is to employ an
oscilloscope and sweep generator in
much the same manner as is done
in video IF alignment.

The output of an FM signal
generator is a frequency-modulated
signal that varies between upper and
lower frequency limits which are

* * Please turn to page 61 * *
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It takes a CR TUBE TESTER

P -;* o “"‘""'““'\-l}\ﬁ

...because CR tubes are electrically
and physically different from all
other types of electron tubes!
Some of the more obvious differ-

M| A5 = = ences include: '
IERAESROASE dp
® s:-.| ! l ! H ! | l ” nﬂf g PICTURE PRODUCING BEAM CURRENT
nARARAARARANRAR

EXTREMELY LOW ANODE CURRENTS
DIFFERENT, MULTIPLE OPERATING VOLTAGES
HIGH LEAKAGE and SHORT CHECK LIMITS
MORE and DIFFERENT TUBE ELEMENTS
ELECTROSTATIC FOCUS ELEMENT
ELECTROSTATIC DEFLECTION PLATES
ELECROMAGNETICALLY FOCUSED GUN

YES, IT TAKES A CR TUBE TESTER TO TEST A CR TUBE...

ELECTROMAGNETICALLY DEFLECTED BEAM
"o PRECISION (R-30

WAS SPECIALLY DEVELOPED FOR THIS VERY IMPORTANT PURPOSE!

TESTS ALL TV PICTURE TUBES bogperic® spomenie
...FOR BEAM CURRENT INTENSITY (Proportionate Picture Brightness)

IT IS THE ELECTRON BEAM (and NOT total cathode
emission) which traces the pictures on the face of the

Stop Guess-Checking CR tube.

with CABLE ADAPTERS! EMISSION, J BEaM = [,_.

sl
2

i

® Receiving tube checkers were made for e S 60 ancnrome
testing receiving tubes and NO CABLE gl ) b‘.,mer
ADAPTER can adapt them to do the job
of the CR-30. Cothode emission coan be high, ond yet Beam Current {ond picture brightness) un
occeptably low. The CR-30 will reject such tubes because it is o Beam Current tester.
® CABLE ADAPTERS only check for filament’ Conversely, cothode emission can be low ond yet Beom Current {and picture brightness}
perfectly occeptable. The CR-30 will pass such tubes because it is a Beam Current Tester,
continuvity, a degree of inter-element
short and a so-called emission test. The CR-30 incorporates additional special test facitities necessary for overall perform-
ance evaluotion of the CR tube as will permit positive onswer to the question “lIs it
® CABLE ADAPTERS do not test for the all- the Picture Tube or the TV Set?’’ And the CR-30 gives the answer in but o fraction of

the time required to test the other 2 dozen or so tubes in the set.
important, picture producing beam

SERIES CR-30: In hardwood, topered, portable case, with hinged, removable
currents cover. 17V x 13%" x 6% . Complete with standard picture tube cable, vniver-

sal CR tube test cable and detailed instruction manual, Shipping weight: 22 Ibs.
You can’t afford to guess when NET PRICE $104.75
you test the most expensive
component of a TV set,

RN REECL 0N (NElE) Chiso] " maso®\ PRECISION APPARATUS COMPANY, INC.

) 92-27 HORACE HARDING BLVD., ELMHURST 13,N. Y.

Stinidard nd Aeu
\ '7{7( e Export Division: 458 Broadway, New York 13, US.A. « Cables— Morhanex
‘ In Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Toronto 2B
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Ervamining
DESIGN FEATURES

by HENRY A. CARTER

Automatic Tractor Radio
Model TR-12

The Automatic Model TR-12
shown in Fig. 1 is designed and built
specifically for installations in farm
tractors. The set is housed in a rug-
ged, weather -sealed, steel case and is

Fig. 1. View of Automatic Tractor Radio
Model TR-12.

mounted on a base usiag rubber shock
mounts. Supplied with the set is a
one-foot length of pipe and a floor
flange for mounting the set on the
tractor. There is a pamphlet packed
with the unit showing four suggested
methods of mounting on different types
of tractors. Some of these suggested
methods may require the use of ad-
ditional pipe, lumber, and hardware
which are readily available.

1AG4 TAJS 1AH4 1vé

Fig. 3. View of Emerson Model 747 Showing Subminiature Tubes.
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The TR-12 employs eight tubes,
including the rectifier. The 6-by 9-
inch speaker is driven by two 6AQ5
tubes connected in a push-pull circuit.
The manufacturer states in the speci-
fications that the set is capable of de-
livering 5 watts of undistorted audio
output or 6 watts maximum.

The mounting mechanism is so
designed that the receiver can very
eaisly be removed from the tractor.
If the tractor is left in the field over-
night, the radio can be removed to
prevent exposure to the elements or
to guard against possible theft. This
is done by simply loosening the set
screw under the mounting plate and
uncoupling the wire at the fuse.

Ascanbe 3een in Fig. 1, a tele -
scoping antenna is provided as an
integral part of the assembly. No
separate antenna mount is required.
This arrangement eliminates the need
for anantenna cable which might inter-
fere with the operation of the tractor.

Emerson Pocket Radio
Model 747

The Emerson Model 747 shown
in Fig. 2 has several features which
should be of great interest. The most
significant one is its extremely small
size. Its 6-inch width, 3 1/2 inch
height,and 1 1/4 inch depth earn for it
the name of pocket radio. It weighs
only 1 1/3 pounds complete with
batteries.

The set uses a superheterodyne
circuit consisting of four miniature
tubes, one each of the following types:

1V6 converter

OUTPUT
TRANSFORMER

1AH4 IF amplifier

1AJ5 detector, AVC, and AF
amplifier

1AG4 power output

Almostall of the components including
the volume control and output trans-
former are miniature in size, as can
be seen in Figs. 3 and 4. The speaker
is 2 3/4 inches in diameter. The set
is powered by an A battery and a B
battery which are 1.5 and 45 volts,

Fig. 2. Cabinet View of Emerson Pocket
Radio Model 747.

respectively. The B battery used is
an Emerson EM 86 or equivalent.

The Emerson Model 747 has
molded into the cover two civilian-
defense symbols which identify proper
tuning points for civilian-defense ser-
vices. These frequencies are to be
used during a national emergency in

* * Please turn to page 82 * *

VOLUME
CONTROL

Fig. 4. View of Emerson Model 747 Showing Output Transformer

and Volume Control.
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JFD's JeT 213S outperforms all other
VHF antennas covering the chan-
nel 2-13 spectrum.

Rugged, completely pre-assembled,
the design of the SUPER-JET COM-
BINES THE BEST OF BOTH THE
BALINE YAGI AND THE JeTENNA
for unequaled deep fringe perform-
ance and flat-high gain no-dip
response.

Narrow side lobes in the SUPER-JET
provide highly directive UHF cov-
erage equal in gain to stacked
bowtie and reflector. An extra fea-
ture at no extra cost.

Delivers single 10-element Yagi
performance on each channel

Write for Form 230.

HERE ARE THE FACTS—

COMPARE FOR YOURSELF.

I 88 B¢ ®§ E§ ©
SR B H N
2 8 g2 g8 8%
& SU g!,O gw ;> N
- 2 zZ - E
s i f
™ ™ = 5

w
65 450 075 00 40 2
7.5 500 325 30 50 3
95 575 45 40 70 4
"85 300 35 325 625 5
85 250 35 30 S0 6
110 350 60 45 525 7
1.0 100 70 70 60 8
120 00 65 70 525 9

12.0 875 775 8.0 7.25 10
11.25 .875 8.0 100 9.25 11
12.75 .50 7.5 100 6.5 12
12.0 7.5 6.0 9.0 70 13

Worlds’ largest manufacturer of TV antennas and accessories.

DB GAIN
YES NO NO NO NO Goduare
Completely
Te-
YES NO NO NO YES fre
$42 .50 $65.90 $47.50 $34.95 $55.00 LIST PRICE

Model JeT 213 - single - $20.75 list
Model JeT 2135* - stacked - $42.50 list

*Complete with stacking
transformers.

30

THE JFD

JFD MFG. CO.

uper-jet

BROOKLYN 4, N. Y.[

Burton browne adv
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Introduction

In th2 past issues of this publi-
cation, '" Audio Facts'' has discussed
in some detail the construction, oper -
ation, and purpose of several pieces
of equipment used in high quality
sound systems. Having beenconcern-
ed with the design and application of
these certain units, we have neglected
to cover the broader considerations
of the how and why of this field of
audio now popularly called high fide-
lity. Since such an approach is cer-
tainly worth while, we will now
consider some of the things constitu-
ting this field, why it is so popular at
this time, and also what is required
when assembling a high quality audio
system. FBEefore going into detail as
to the specific units needed for a
complete system, it might be well to
go into same past audio history and
find how and why the present-day
high-fidelity system differs from the
sound systems of past years.

Why We Have Increased Activity

There are some definite reasons
why we have the increasing activity
in audio at the present time. Prob-
ably one of the most important is that
program material of high quality is
now available, FM and TV trans-
missions furnish us with some ex-
cellent prcgram material, but no doubt
the largest and most often used source
is the present-day disc recording.
Recording techniques and methods
have progressed tosuch an extent that
modern records have been improved
to a degree that would have been
thought impossible a few years ago.
The music recorded onthese records
now has the desired qualities of full
frequency response and wide dyhamic
range, with distortion and surface
noise present only in negligible
amounts.

Tape recorders have also had
an influerce and have gained a pro-
minent place in the high-fidelity field
because »of their many advantages
over other methods of recording. Al-
though they are widely used for home
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recording and playback, their most
important application has been in the
professional field where their use in
all manner of recording is nearly

universal. For instance, practically
all material now found on disc re-
cordings was originally recorded on
tape.

Sound Reproduced by Old Systems

The sound reproduced by the
older type of audio systems that were
in general use a few years ago was
restricted in frequency response and
limited in dynamic range. The ab-
sence of the higher frequencies and
most of the extremely low tones re-
sulted in sound that lacked natural-
ness and balance, to mention only two
of the many qualities difficultto name
or descrive but so essential to satis-
factory reproduction of music. The
limited dynamic range in volume be-
tweenthe quietest and loudest portions
also reduced the effectiveness of the
music.

If an effort was made to bring
out the higher frequencies, the usual
result was a lot of noise and distor-
tion. This was principally because
that was about all which was there to
be heard, since a very small portion
of these higher frequencies was trans-
mitted or recorded. Higher percent-
ages of distortion were also tolerated
in audio equipment of that time.
Noise and distortion are much more
evident and disturbing at the higher
frequencies.

To minimize these undesirable
effects the so-called tone control
(the type which functions by cutting
out the highs) was brought into use.
This practically eliminated the higher
frequencies and gave an apparent
boost in the bass response, producing
the well-known bassy ''juke-box
effect.”” In most instances,thereally
low tones were not reproduced, but
enough of the higher and medium
bass frequencies were present to
make it seem so.

The important thing is that the
ears of the listener became so ac-

[ 1, nterestmg 4bor
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customed and conditioned to this
restricted response that it was ac-
cepted as being normal and the
desired reproduction.

In connection with ears becom-
ing conditioned to restricted sound
reproduction, it might be well to con-
sider the fact that we seldom hear an
actual live musical performance any
more. Some method of sound rein -
forcement is used in nearly all in-
stances, whether it is indoors or out -
doors, a dance band or symphony
orchestra. We have the influence of
the microphones and all of the asso-
ciated equipment; and if they give
poor reproduction, that is what we

hear. It does not sound as real as it
should, although we can see the
performers.

This is one reason why high-
fidelity reproduction may sound
strange tosome one hearing itfor the
first time. It sounds strange, since
actual or real sound is unfamiliar to
him because he never hears it.

Modern Sound Systems

The modern high quality sound
system is necessary if we are to re-
produce faithfully the excellent pro-
gram material available from the
sources mentioned previously. This
faithful reproduction is the purpose
our system and the end result to be
obtained. If the music fed into the
system is effective and pleasing, it
should come out of the loudspeaker
just as effective and pleasing.

It might have been noticed that
we have mentioned high quality sound
often rather than high fidelity (Hi Fi).
We have had a tendency to shy away
from the term, because high fidelity
has been applied so often to equip-
ment which is that in name only but
far from it in performance. A true
high-fidelity system is one that faith -
fully reproduces the program mate-
rial fed into it; so, whenever we use

* * Please turn to page 76 * *
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Model UBT-1

Model K-8

Model UW-1-2

has a type for every need...
a design for every application

UHF and VHF ANTENNAS _

L ¥

Model UC-1

Model UW-4

@) 1re RADIART corRPORATION
CLEVELAND 13, OHIO

TV ANTENNAS &« AUTO AERIALS <« VIBRATORS « ROTORS «* POWER SUPPLIZS
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East coast, West coast or the middle of the country, Merit’s plants
are where you need them . . . for, Merit is the only independent
coil and transformer manufacturer devoted exclusively to

the serviceman’s TV problems.

Take advantage of MERIT'S faster service.

Find Merit’s complete line, Tape Marked,* listed in John Rider’s Tek-File
and Howard Sam’s Photofacts and Counter Facts to help you.

And! Be sure to get Merit’s latest complete Replacement Guide.

Forty pages of replacement data and schematics,

including IF-RF coils, an exclusive Merit feature.

*originated by Merit

4425 North Clark Street
Chicago 40, Illinois « LO. 1-6311
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A Handy Reference

for Calculating
Guy-Wire Lengths

Chart

by William £. Burke

A common trouble encoun-

The angle formed between the tower

10C tered in the installation of antenna and any guy wire should never be
towers is the determination of the less than 30 degrees. The lines on
length of guy wire that isrequired. the chart are drawn at this angle
The average installer will usually and are intended to serve as a mini-
make a rough calculation and then mum limit for any guy wire. If the
add an extra length so that the guy line drawn on the chart by the instal-
wires will always be longer than ler todetermine the guy-wire length
actually needed. This is then cut should be parallel to or in a more
off after the tower is erected. The horizontal plane than the lines pre-
80 installer thus has left a number of sent on the chart, the installation is
short, almost useless lengths of suitable. The installation is not
wire. This chart (Fig.l) is pre- recommended when the resultant
sented with the intention of elimi- line on the graph lies in a plane
nating all calculations and waste. more vertical than the lines shown.
It is also useful for determining the This particularly applies when guy
values of other variable factors en- wires from various heights on the
countered in antenna installations. tower are returned to a common
anchor. The wire connecting to the
60 There are several stipulations highest point on the tower should
that are applicable to this chart. not produce an angle of less than 30
degrees. It can be seen that all
. those below this point will then form
E angles greater than 30 degrees. An
= increase of 3 to 5 feet should be
— made to each guy-wire length de-
5 termined from the chart in order to
T allow for sag and fastenings.
= 40 SCALE: 1/16 INCH = 1 FOOT
o The tower height in some
2 installations may be limited wher
O any or all guy-wire-anchor locations
= are confined to a given area. The
maximum height of tower which can
* * PpPlease turn to page 81 * *
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Fig. 1. Guying Chart
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CBS-COLUMBIA

- GENERAL ELECTRIC
~ PHILHARMONIC
WESTINGHOUSE
~ MOTOROLA

Designed for quick, simple instal-

~ "SYLVANIA- . lation, these Stancor flybacks save
o ; Tk T your time. There are no holes to

- HOFFMAN drill, no leads to splice. Terminal
et o board layouts duplicate the original
i EMERSQ_N B units—even include choke coils, re-

sistors, tube sockets and any other
components that are on the original.

Stancor TV replacements are listed in
Sams’ Photofact Index, Counterfacts,
Rider Manuals and Tek-Files

CHICAGO STANDARD
TRANSFORMER CORPORATION
3594 ELSTON AVE,  CHICAGO 18, ILL.

EXPORT SALES: Roburn Agencies, Inc.
39 Warren Street « New York 7, New York
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CALLS. Latest average we've
heard for TV, though not backed by
survey statistics, is 2 calls per year
per set with replacement of 4 tubes
during the first 12 months of use.
This is quite a drop from the 3.5
average of a year ago and the 5.5
average of 10-incher days. Likely
reasons are that manufacturers are
making s2ts and parts better these
days, and at the same time users are
becoming more tolerant to minor de-
fects in pictures. In addition, trans-
mitters are using higher power, which
gives a reserve of signal strength at
mostreceiver locations. As a result,
tubes can weaken and parts can drift
off value quite a bit before the effect
on the picture becomes noticeable.

TREASURE. Heard that one
publisher of a popular scientific mag-
azine soid some 45,000 plans for
building ¢ radio treasure finder, at a
dollar a piece. Wonder how many of
these purchasers actually built the
thing, and how many had to call on
servicemenfor help in making it work?
The eternal hope of finding buried
treasure—the lure of the hunt—is
what makes such sales records
possible.

Sales of commercial radio
metal detectors buildup steadily from
year to year, too. Units selling for
around $400 are giving excellent per-
formance during rigid tests by engi~
neers, but radically cheaper models
arereported tobe rather uselessun-
less you already know the location of
the buried metal to within a few feet.
When properly overhauledand adjust-
ed, the war-surplus SCR-625 mine
detector that has been selling for
around $70 comes close to matching
the expernsive units.

Primary requirements of a good
treasure finder are sensitivity and

January, 1954 - PF INDEX

OY Gotin Macrhue

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

stability. Sensitivity determines
maximum depth of reliable detection
of a given size of object and also de-
termines into how many strips a given
field has to be divided and walked
over.

Secondary requirements are
portability, ease of maintenance,
over-all weight, and ability to dis-
criminate between ferrous and non-
ferrous metals. The latter feature
can save digging up tons “and tons of
scrap iron. In one commercial unit
(Fisher Laboratories, Inc., Palo Alto,
California), weight is kept down by
using apple-box board, painted bright
red, for the carrying case as well as
for the chassis. Good circuit stabil-
ity is essential to eliminate having
to stop and rebalance the thing every
15 minutes or so.

What more interesting way is
there to spend a vacation than seek-
ing ancient treasure on some wave-
washed Caribbean Island? There, it
doesn't matter much whether the
search is successful; the hunting
alone will have made the vacation a
thousand times more enjoyable than
one at a traditional social-events
resort.

MINES. One of the greatest
military electronic needs of this coun-
try today is equipment for detecting
the new pressure-sensitive mines
that are believed to be perfected now
by Soviet Russia. These mines can
be dropped from airplanes or sub-
marines; are immune to all mines
sweeping, detecting, and counter-
measure techniques of World War II;
and can even be selectively set to
respond only to ships bigger than a
certain size.

A ship floating right over such
a mine, no matter how huge, will not
set off the mine because the weight of

the ship is distributed uniformly over
all the bottom of that ocean. As soon
as the ship starts moving, however,
it creates a pressure wave pattern
that is related to the size and speed
of the ship; this has one peak just
ahead of the ship and another, slightly
weaker, trailing along behind the ship.
These two pressure waves are what
trigger off the pressure mine.

So far, the only way of faking
the waves is with a dummy ship of the
same speed and size; this is far too
expensive, because the dummy gets
blown up each time it finds a mine.
To become a technical hero, figure
out a countermeasure for pressure
mines. For more non-technical in-
formation, read '* The Threat of the
Pressure Mine'' on page 129 of the
'*Reader's Digest,'"" for September
1953.

B\
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HISTORY. The change from a
wood radio chassis to today's metal
inverted-cake-pan chassis took place
along about 1925. Before that small
as well as large parts were base-
mounted on a wood breadboard with
connections provided by spade lugs,
binding posts, spring clips, or end
caps. Interconnections were usually
made with heavy bare bus bar, though
some insulated wire was used. As-
sembly of such sets was expensive,
resulting inthe change to pigtail leads
for small parts and use of a metal
chassis that permitted mounting these
right on the terminals of the tube
sockets and large top-chassis parts.
If you ever see one of these pre-1925
sets that's in good condition, grab it;
they're getting scarce and will have
real collector value as antiques of
radio someday.

* * Please turn to page 93 * *
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NORTH, EAST, SOUTH, WEST...

Federal kat « bead- i

Whatever the area or atmosphere... city or fringe...rain, snow
ice, heat, dust, salt spray, polluted air or radiation.. . you'll
find the answer in these quality-controlled cables by Federal —

FOR COMMUNITY TV
ws Federals ~eie s

K-14 —71-ohm shielded primary transmission line for
community distribution systems. Famous for lowest line
loss, long cable runs and fewer amplifiers required. Ca-
pacitance: 21.5 mmf/ft. Attenuation DB 100/ft: .57—50
Mc; .90—100 Mc; 1.42—-200 Mc; 2.3—400 Mc.

RG-11/U—75-ohm shielded low-loss coaxial. One of
the best small-diameter cables. Tops as a community
TV secondary lead-in. Seven strands #26 tinned copper.
Capacitance: 20.5 mmf/ft. Attenuation DB 100/ft:
1.5—50 Mc; 2.15—100 Mc; 3.2-—-200 Mc; 4.7—400 Mc.

RG-59/U—73-ohm coaxial TV lead-in cable. Highly
efficient as a community system pole-to-house tap-off.
Meets all needs wherever a high-grade installation is a
must. Capacitance: 21 mmf/ft. Attenuation DB 100/ft:
2.7—50 Mc; 4.0—100 Mc; 5.7—200 Mc; 8.5—400 Mc.

- o i N 7y =
s G

FOR URBAN CENTERS

K-111-300-ohm shielded, balanced TV lead-in de-
veloped by FTR. Minimizes noise, snow, ghosts due to
transmission line pick-ups. Ideal for many areas where
good TV was impossible before. Capacitance: 4.2 mmf/ft.
Attenuation DB 100/ft: 3.4—100 Mc; 6.6—400 Mc.

TV-1184 —-300-ohm dumbbell-shaped TV lead-in. A
standard low-cost lead-in for areas without unusual con-
ditions. Cinnamon-brown coloris highlyresistant toultra-
violet. Two conductors: 7/#28. Capacitance: 4 mmf/ft.
Attenuation DB 100/ft: 1.28—100 Mc; 3.0—-400 Mec.

TV-1182--300-ohm deluxe type heavy-duty TV lead-in
with 90 mil. web. Insulated with “silver” polyethylene,
Federal development that provides maximum weather

protection and long life. Capacitance: 4 mmf/ft. Attenu-
ation DB 100/ft: 1.22—-100 Mc; 2.85—-400 Mc.

Non-Radiating Lead-ins for MULTIPLEX TV SYSTEMS

o K=125 -75-0hm coaxial TV
lead-in cable. Double-
shielded and jacketed.
Formerly listed as SP-75.

m— K-126-73-ohm coaxial TV
lead-in cable. Double-
shielded and jacketed.
Formerly listed as SP-76.

K-125 alternates for RG-11/U as secondary lead-in

K-126 alternates for RG-59/U as tap-off lead-in
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Wherever there are TV customers...

fou the faentt VHIFURF

..... %/ ;;,/,

fé‘det' (¥ tv-ngs « Wit
oo "PIPELINE” of the Air!

300-OHM

o & ALL-CHANNEL
- .. TWIN-LEAD

THAT LAUGHS

AT WEATHER

FOR FRINGE AREAS
TV-1182—Provides remarkably low line TV-1185's “‘Silver’ pigmentation lets you

loss in fringe areas. Outstanding for re-
i h d light. Silver-
sistance to weather and sunlignt Sivi:  INSTALL IT and FORGET IT?

scheme in home decoration.

- S _,%WQW&

FEDERAL's TV-1185 is virtually a “pipeline” for better-than-ever

1 TV reception ... VHF or UHF. Insulated with the revolutionary
Federal-developed “silver” polyethylene, TV-1185 is amazingly

K-200 (RG-86/U)—200-ohm heavy-duty
ultra low-loss lead-in. Particularly adapt-
able to remote-area installations — espe-
cially long runs and multi-stack antennas.
Also used with rombics.

See your local
Federal Distributor
or write to
Federal direct

Dept. D 918

(,C‘Ekq N

';
“.‘c

O/

4p

tough, flexible and efficient.

TV-1185 leads in Weatherometer tests. .. fights heat, resists
moisture and other destructive deposits ... minimizes deteriora-
tion due to sunlight.

TV-1185 keeps the energy field inside the weather-proof sheath

.. providing exceptionally low loss ... more constant impedance
...a better TV picture regardless of area or length of lead. It’s
easy to install and tight-seal against all atmospheric conditions.

There’s no finer tubular lead-in of its type on the market today!

Capacitance: 4 mmf/ft. Attenuation DB 100/ft:
0.5—10 Mc; 0.95—50 Mc; 1.25—-100 Mc; 1.7—200 Mc;
2.6—400 Mc; 3.0—500 Mc; 4.5—1000 Mc.

Product of America's leading producer of solid dielectric coaxial cables

2 Federal Telephone and Radio (ompany

Oll//:/o”o, SELENIUM-INTELIN DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. J.
/’ "; In Canada: Federal Electric Manufacturing Company, Lid., Montreal, P. Q.

Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.
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Easily qq4q
With Stan d

Install ‘\Stundurd
Cascode and Pentode Tuners!

More customer satisfaction—Today’s Standard tuner will give up to
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Monochrome and Color

{ Continued from page 5 )

to sound carrier at this point is ap-
proximately 15 to 1. This ratio
provides the best results in a mono-
chrome receiver. Inacolorreceiver,
itis necessary to attenuate the sound
carrier greater than 15 to 1 for the
purpose of reducing the 920-kilocycle
beat between the sound carrier and
color subcarrier. This beat note
would cause an unwanted pattern on
the picture.

The sound is taken off at the
output of the last video IF in the re-
ceiver of Fig. 1 for the purpose of
attaining the most possible sound IF
gain before the sound-carrier trap
is inserted. The additionally needed
sound-carrier rejection is provided
by a filter network after the takeoff
point. After the sound information
is taken off, it is detected at the in-
put of the sound section.

The stages comprising the RF -
1F-Video section are fundmentally
the same for both receivers; that is,
they both serve the same purpose.
The difference between the two lies

the IF strips used in monochrome
receivers are designed to provide
an over-all bandwidth of less than 4
megacycles. Usually they are about
3.2 to 3.5 megacycles. For optimum
reproduction of color, the IF strip is
designed for a bandwidth of at least
4 megacycles and upwards to 4.2
megacycles. The first criterion of
an IF strip for color is that it must
pass the color subcarrier with a fre-
quency of 3.579545 megacycles. An-
other criterion is that the IF strip
for color must be able to pass all
sidebnads of the color subcarrier;
therefore, since the width of the upper
sideband of the subcarrier is .5 mega-
cycle, the bandwidth of the color IF's
should approach 4.2 megacycles.

The sync-separator stage in
the color receiver performsthe same
function as in the monochrome re-
ceiver. The signals are taken from
the video amplifier, separated into
horizontal and vertical sync pulses in
the sync-separator section, and fed
to their respective sections. The
design of the sync-separator section
in a color receiver is essentially the
same as that in a momechrome
receiver,

The high-voltage section of a

purpose as that in a monochrome
receiver. It must be designed topro-
vide an output of about 20,000 volts,
because the color picture tube re-
quires this high value of second anode
voltage. A flyback high-voltage sys-
tem is employed; and in order to
produce this level of voltage,a speci-
ally designed horizontal-output trans-
former must be used. This trans-
former must be capable of storing the
considerable amount of energy that
is needed for this purpose. More
stages are also necessary in the
high-voltage section of the color re-
ceiver. In one model, the high-volt-
age section contains four stages.
These stages are a rectifier, a diode
coupler, a doubler, and a regulator
(see Fig. 1). The tubes being used
for these functions are of recent de-
sign. To provide constant high volt-
age, a regulator is employed at the
output of the high-voltage section,

As can be seen from the fore-
going discussion, the sections of a
color receiver, as shown in Fig. 1,
are very similar to a conventional
black-and-white receiver. Eachstage
performs the same function in both
receivers. The difference lies in the
design of some of the stages. The

in the design of the stages. Most of color receiver serves the same greatest difference is in the video IF
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Fig. 2. Complete Block Diagram of a Color Receiver.
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stages which must be designed to pro-
vide adequate bandpass.

Let us add to Fig. 1 the stages
that are needed for the reproduction
of color. This has been done in Fig. 2
which is a cemplete block diagram for
a color receiver. From this point on,
this discussion will concern only the
sections not similar to those of the
monochrome receiver.

Turnirg attention to the portion
called the color-synchronizing sec-
tion, it is seen that a signal is taken
irom the output of the first video-
amplifier stage and fed into the stage
designated as the burst amplifier.
This signal is a reference burstwhich
is transmittzd on the back porch of
the horizontal-blanking pedestal. It
consists of a minimum of eight cycles
at the same frequency (3.579545
megacycles) as the color subcarrier.
It is employed inthe color-sync sec—-
tion as a refarence for the generation
of a local sujcarrier at proper phase
and frequency. By the use of this
burst, the receiver subcarrier is
maintained in step with the trans-
mitted subcarrier.

The co.or-sync sectionconsists
of six stages. These are a burst amp-
lifier, a phase detector, a reactance
tube, a color - phase amplifier,a 3.58-
megacycle oscillator, and a quadra-
ture amplifier. These stages produce
in the output a CW signal. which is
applied to tha color demodulators to
be usedfor the detection of the trans-
mitted color information. The opera-
tion of this section is discussed in
detail inthe article, '* Color Synchro-
nization,'' appearing elsewhere in
this issue.

Another entirely new portion is
the section for color decoding and
mixing. This is shown in Fig. 2 as
that portion from the input of the
bandpass amplifier to the output of
the matrix. The six stages up to the
input of the matrix are a bandpass
amplifier, a @ demodulator, anI de-
modulator, a Q phase splitter, anl
amplifier, and an I phase inverter.
The combinction of these stages is
referred toas the chrominance chan-
nel. The purpose of this channel isto
detect the color information which
provides a separation of the I and Q
color signals. These signals are
amplifiedto a useful value and applied
to the matrix in the proper phase.
They are then mixed in the matrix
unit with the luminance signal which
is obtained from the output of the
second video amplifier.

A second video-amplifier stage
is employed in the color receiver for
the purpose of amplifying 'the lumi-
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nance portion of the color picture
signal. (See Fig. 2.) Only the lumi-
nance signal passes through this
amplifier, because the synchronizing
and color signals are taken off at the
first video amplifier. This additional
stage is required in order to provide
a luminance signal of sufficient ampli-
tude and proper phase for application
to the matrix.

Although not shown in the block
diagram of Fig. 2, the matrix unit
consists of three separate adder and
amplifier stages. One section is pro-
vided for each primary color.

A detailed discussion on the
operation of the portion of the receiver
fromthe second detector tothe output
of the matrix is given in the article
entitled, ''Color Decoding and Mix-
ing,"" appearing elsewhere in this
issue.

The color picture tube differs
greatly in physical and electrical
aspects from the monochrome picture
tube. It must be capable of accepting
three varying signals and of producing
a picture on the screen of the tube in
full color. A discussion of how this
is accomplishedis given inthe article,
"' Picture Tubes for Color TV,' ap-
earing elsewhere in this issue.

Two other new stages whichare
present in a color receiver are the
color killer and convergence ampli-
fier. The purpose of the color killer
is to provide an automatic method of
disrupting the operation of the color
channel during the reception of a
standard monochrome signal.

The convergence amplifier is
employed to provide better conver-
gence of the picture-tube beams when
they approach the outer edges of the
screen. A signal is taken from the
deflection section and amplified in the
convergence amplifier stage. The
output modulates the DC potential on

‘the convergence electrode. The

potential which controls the conver-
gence of the beams is the difference
of voltage that exists between the
coating of the picture-tube envelope
and the convergence electrode. The
potential on the tube coating is a fixed
value, while the potential on the elec-
trode is a varying one. The tube-
coating potential is higher than the
convergence-electrode potential,
Therefore, when the electrode poten-
tial is increased, the difference
voltage decreases and allows the
beams to converge properly at the
aperture mask when they are scanned
toward the outer edge of the screen.

As a result, the convergence modu-
lating voltage from the output of the
convergence amplifier increases the
potential on the electrode as the
beams are deflected towardthe outer
edge of the screen. This provides
proper convergence of the beams as
the angle of deflection increases.

This completes the comparison
of the stages in a color receiver with
those in a monochrome receiver. It
can be seen that the color receiver
contains almost twice the number of
stages of a monochrome receiver.
Current experimental color receivers
contain a total of 36 to 44 tubes.
This is a large number of stages
when compared with monochrome re-
ceivers which have a tube comple-
ment of 20 to 24 tubes.

Physically, the color receiver
is larger and heavier thanthe present
monochrome receivers. This state-
ment is made with a standard 16- or
17-inch monochrome-picture repro-
ducer used as a comparison. At the
present time, most experimental pic —
ture tubes for color TV are heavier
than a 16-inch monochrome picture
tube. This added weight of the pic-
ture tube plus the added weight of a
larger number of component parts in
the circuit willresult in a more bulky
receiver. The greater number of
stages contained in a color receiver
will probably result in a larger
chassis.

Most experimental color re-
ceivers produced to date contain a
picture tube that forms a picture
which is approximately equivalent in
area to thatof a 12-inch monochrome
picture. The tube envelope being
used has a 15-inch diameter. Al-
though there have been larger ex-
perimental tubes, the first production
run of color receivers will probably
incorporate a tube of the 15-inch
variety.

The expected selling price of
the first color receivers has been
estimated by some TV receiver manu -
facturers to be about $700 to $1000.
The major part of the cost of a color
receiver will be the picture tube;
however, after production of the color
picture tube is stepped up, its cost
will undoubtedly become less. In -
creased production of the chassis
and improved circuit design will also
effect a further decrease in produc-
tion cost.

C. P. Oliphant

43



THE “TELCO TEN”

44

e NEW!

TELCO “DOUBLE V”
e UHF-VHF ANTENNA

Highly directional...adjustable for
combined UHF-VHF 50°-70°-90°

No. 9010 List $6.95

... the “T” formation line—T for Top Quality
and T for Ten Antenna Styles. Insist on TELCO

.. . the best TV antennas for the greatest “show”
on earth.

WISHBONE

. exclusive with TELCOQ, is a free
air insulator that prevents shorting
out under any condition . . . found
only on TELCO UHF Antennas.

tasmon T

(e
FREE CATALOG—illustrates all TELCO i 5

products. Available at your jobber or :
write direct today! i P '’

oL B K

HARDWARE
TELEVISION HARDWARE MFG. CO.

DIVISION OF GENERAL CEMENT MFG. CO.
919 Taylor Street Rockford, lllinois

TELCO UHF *‘GOLDEN GRID™ SUPER
DELUXE BUTTERFLY ANTENNA

No. 8965 List $5.95

|
|
|
|
|
|
|
|
|
|

TELCD UHF ‘“‘GOLDEN GRID" DELUXE
CORNER REFLECTOR ANTENNA

TELCO UHF ""GOLDEN GRID' STANOARD
BUTTERFLY ANTENNA

No. 9001 List $3.95

s
)

3!
!

TELCO UHF “GOLDEN GRID' STANDARD
CORNER REFLECTOR ANTENNA

TELCO VHF CONICAL ANTENNA

No. 8700 List $9.25

TELCO VHF SUPER CONICAL ANTENNA

No. 8902 List $19.85

i No. 8984 List $11.25 No. 9002 List $11.25
TELCO UHF “GOLDEN GRID" 2.STACK
DOUBLE TIE ANTENNA
I No. 8004 List $7.50 less mast
)
e 1

TELCO UMHF-VHF UNIVERSAL CONICAL
ANTENNA

No. 8981

List $16.25

TELCO UHF-VHF "“GOLDEN HALO" IN-
DOOR ANTENNA

No. 9000 List $4.95

PF INDEX - January, 1954



Picture Tubes for Color TV

( Continued from page T7)

AXIS OF THE
THREE BEAMS

PHOSPHOR-DOT SCREEN

G—GREEN

B—BLUE

Fig. 5. The Relation Between Electron Beams, Shadow Mask, and Phosphor Screen in the

Color Picture Tube.

a phosphor screen. The displacement
' d'"" between the points on the phos-
phor screen is proportional to the
placement ''D'' between the sources.
The mask is placed very close to the
screen sothat the points onthe screen
are muchcloser together thanare the
sources of the beams which energize
these points. The reader mustbear in
mind that the displacement '"D'' of
the sources can be in any direction
within a plane perpendicular to the
paper at the indicated dotted line.

The foregoing principle isused
in color picture tubes where three pat-
terns of one mask are reproduced on
a screen by three electron beams.
The pattern produced by any one beam
is displaced from the patterns pro-
duced by the other two beams by an
amount proportional to the spacing
between the guns which generate the
beams. A solid illuminated area is
formed on the screen by the three
interwoven patterns. The arrange-
ment is such that one electron beam
impinges ordy on dots of one color
over the entire screen. This relation-
ship means that there must be three
phosphor dots on the screen for each
mask hole. A detailed drawing of
this method of color selection is pre-
sented in Fig. 5.

One of the requirements of the
shadow-mask tube is that the three
beams must converge or come to-
gether at the mask. The adjustment
which is used to bring this about is
called the convergence adjustment.
If the beams did not converge properly
at the mask, one or more of the beams
would strike portions of phosphor dots
of the wrong color. For example,the
beam associated with red dots might
energize blue or green dots as well
as red dots. This would produce in-
correct hues in the picture.
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Fig. 6. End View of the Three-Gun Assem-
bly in the Color Picture Tube.

Another requirement of the
shadow-mask technique is that the
phosphor screen must be at a fixed
distance from the mask at all points.
This eliminates any variation in dot
size or in spacing between dots on
different areas of the screen,

The principle behind the shadow -
mask technique demands that the
three sources of the beams be fixed
in position relative to the mask holes
and screen dots. Referring again to
Fig. 5, the beam sources are located
equidistant from a common axis and
120 rotational degrees apart. This
triangular placement of the beams
conforms to the triangular arrange-
ment of the dots on the screen.

If the axis of the beams were
not in a precise position relative to
a particular aperture hole,eachbeam
would strike the edges of phosphor
dots adjacent to and in addition to the
dot it should strike. This undesirable
condition would result in color dilution
in the reproduced picture.

Keeping in mind these require-
ments of the system, let us next con-
sider the electron-gun assembly and
the manner in which the beams are
generated and controlled.

Electron-Gun Assembly and Beam
Control Prior to Deflection

The early stages of color tele-
vision development witnessed an
attempt to use a single electron gun
for the color presentation by incor-
porating a time-sharing process with
the electron beam. That is, the
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Fig. 7. Three-Gun Assembly With an Exploded View of One of the Guns.
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operational cycle was divided into
three time intervals, one interval
being assigned to each of the three
primary colors. Through the use of
a suitable switching means, the elec-
tron beam excited only one color for
each interval. Because of the per-
sistence of vision of the human eye,
the three colors combined to give a
resultant color — that of the picture
section beinz scanned.

In cortrast to the single-gun
tube, the three-gun tube illuminates
the three primary colors simultane-
ously by utilizing three separate
electron gums. The three guns are
assembled so that they are mutually
parallel anc their axes are equid-
distant from and spaced 120 degrees
around the cantral axis of the picture
tube. An end view of the three-gun
assembly is shown in Fig. 6. A side
view of the same assembly and an
exploded drewing of one of the guns
are presented in Fig. 7.

The individual guns are all
identical to ¢ach other and somewhat
similar to the gun used in the 5TP4
projection tube. The differences lie
in the electrodes addedto accomplish
focus and convergence of the beams
and in the shorter gun lengths. Each
electron gur consists of a heater,
cathode, No. 1 grid, No. 2 grid, No. 3
grid, and No. 4 grid. The No. 3 grids
are individuel electrodes in each gun
but are electrically connected to each
cther. These grids are designated as
the focus eleztrodes. The No. 4 grid
is a single element which serves all
three guns as a convergence elec-
trode. The inside coating on the tube
envelope, ths mask, and the screen
are electrically connected; and these
three parts constitute the high-voltage
anode of the tube,

It has been stated that one of
the requirements for proper shadow-
mask operation is that the beams be
properly positioned with respect to
the common axis and to each other.
This requirement is established for
the most part by the close manufac-
turing tolerances which are observed
in the color mbe. To overcome any
gun misalignment which may exist in
the finished tube, three beam-posi-
tioned magnets are mounted on the
neck of the tuoe near the base. These
magnets, one for each gun, may be
adjusted separately sothat each beam
is in the proper relationship to the
other two. The magnets are shown in
the drawing of Fig. 8, which pictures
the external components necessary
with the color tube.

The heater, cathode, No. 1 grid,
and No. 2 grid in each gun function as
they do in the black-and-white tube.
The three heaters are connected in-
ternally in parallel. Focusing of the

January, 1954 - PF INDEX

individual beams so thatthey come to
sharp focus at the point of beam con-
vergence atthe mask isaccomplished
by the electron lenses existing be-
tween the individual No. 3 grids and
the common No. 4 grid.

Up to this point the three beams
are traveling parallel to each other;
however, it is necessary that the
beams be bent toward each other so
that they converge and meet at the
mask. The inside coating on the tube
envelope extends down into the neck.
The potential difference between this
coating and the No. 4 grid forms an
electron lens which converges the
three beams. The amount of con-
vergence is determined by the magni-
tude of the voltage difference between
the two grids. Since the high voltage
on the neck coating is a fixed value,
the No. 4 grid potential is the adjust-
able voltage for convergence. It is
also true that the No. 4 grid poten-
tialserves as part of the focusing lens ,
therefore the beam focusing changes
when the convergence is varied. This
makes it necessary that the No. 3 grid
potential be variable for focusing and
that the convergence and focus con-
trols be varied alternately whenever
adjustments are made.

It may be of interestto mention
the high voltages which are present
in the gun structure of the typical
color tube. Under average operating
conditions, the voltage on grid No. 4
is about 10,000 volts and that on grid
No. 3 is about 3,000 volts. Both of
these voltages are applied through
connections in the tube base. The
voltage on the high-voltage anode is
approximately 20,000 volts.

Mention has been made of the
fact that color dilution occurs if the
common axis of the beam system is
not properly oriented. While the

MONOCHROME PICTURE TUBE
{ELECTROMAGNETIC DEFLECTION}

FIELD

FOCUS COIL*
.~ OR MAGNET

N CENTERING*

A MAGNET

ION TRAP*®

EXTERNAL
MAGNETIC
SHIELD

beam-positioning magnets are usedto
controlthe beams with respect to each
other, a color-purifying coil is needed
to position correctly the combined
system of beams within the neck of
the tube. The color-purifying coil
fits around the neck of the tube, as
shown in Fig. 8. Adjustments of the
location of this coil and of the current
through it make possible the accurate
orientation of the system of beams so
that the red beam strikes only red
dots, the green beam strikes only
green dots, and the blue beam strikes
only blue dots.

Adjustment of the color-purity
coil is recommended as one of the
initial steps following installation of a
colur picture tube. This alignment
can be accomplished as follows: cut
off two of the three electron beams
and then rotate the purifying coil on
the neck of the tube while varying the
current through the coil. Proper
alignment will produce a uniform
field of color over the central area of
the screen. The color at the center
must be the particular color associ-
ated with the conducting gun. Estab-
lishing color purity on areas of the
screen away from the center neces-
sitates adjustments involving other
beam-controlling components.

Deflection and Its Problems

The deflection coils for the
color tube serve the same purpose as
they do for the black-and-white tube.
They deflect the system of beams
from the three electron guns so that
a raster is produced on the phosphor
screen. The line pattern in the color
pictureis exactly the same as it is in
the black-and-white picture, though to
the eye it may be concealed somewhat
by the dot structure of the screen.
The design requirements of the de-
flection yoke used with a color picture

COLOR PICTURE TUBE

NEUTRALIZING -
cone
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/ cois \
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PURITY h.%:
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Fig. 8. Typical External Components Required on the Monochrome Picture Tube and on

the Color Picture Tube.
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The WO-88A has built-in voltage cali-
brating facilities which permit simul-
taneous waveshape display and peak-to-
peak voltage measurements. Frequently,
the shape of the TV waveform under
observation will be correct but its ampli-
tude will be low and, consequently, cause
improper operation. Therefore, a TV
’scope is complete only if it can measure
the peak-to-peak voltage of the displayed
waveform. Check this feature on the ‘88!

On the WO-88A, sync polarity may
be reversed instantly by simply clicking
a front-panel switch. This feature is
important because TV pulses may be
either positive or negative, depending
upon where the ’scope is connected. To
avoid waveshape “jitter’” or distortion,
use a ’scope which will “lock in’’ readily
on all types of TV waveforms. Check
this feature on the 88!

-When you use the low-capacitance
probe supplied with the WO-88A, the
over-all input resistance is raised to 10

megohms! Because many TV circuits
are extremely sensitive to resistive load-
ing, normal circuit operation may be
seriously disrupted by loading of the
average ’scope. With the low-capacitance
probe, however, loading problems are
minimized. Check this feature on the ““88”’!

Inaddition, the low-capacitance probe
supplied with the WO-88A decreases the
over-all input capacitance to less than
10 uuf! Excessive capacitance loading
can cause the horizontal oscillator to
change frequency or stop oscillating.
When the WO-88A is connected, the low
over-all input capacitance leaves receiver
operation essentially unaffected. Check
this feature on the ““88”’!
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Fig. 9. View of Phosphor Screen As Seen
Through Shadow Mask.

tube are mcre stringent because the
presence of three beams in the tube,
instead of ¢ne, demands that a uni-
form magnetic field be established
over a broader portion of the space
inside the ycke. Therefore, the color
deflection yoke differs slightly in
structure fromthe yoke employed with
monochrome tubes,

In regard to the adjustment of
deflection yokes on color picture
tubes, one o1 two points can be men-
tioned. One item of interest is that
the deflecticn yoke can no longer be
used by itself to correct a titled pic-
ture. This istrue because the proper
rotational position of the yoke is fixed
by the requirzment that the horizontal
scanning lines must be parallel with-
in close tolerance to the rows of
holes in the aperture mask. This is
illustrated ir Fig. 9. It is possible
that a tube may be mounted so that
these rows of holes are not horizon-
tal, which might result in a moiré
effect in the raster. To correct this,
the tube must be rotated with respect
to the yoke. Proper positioning of
both tube and yoke produces a picture
devoid of moire effect or tilt. The
approximate deflection angle required
to scan color tubes now in develop-
ment is only 45 degrees, which is a
somewhat smaller angle than is used
in most present-day monochrome
tubes.

As previously stated, the point
at which the beams converge must be
in the plane c¢f the mask. Until now,
we have considered the problems of
convergence #nd focus as though they
were static or unchanging. In prac—
tice, though, tnis is not the case. The
beams are continually being deflected
over the raster, and the distance from
the plane of deflection to the mask
varies with the scanning. Thus, some
means must be provided to vary the
focal lengths of the electron lenses
which focus and converge the beams.

The prohlem can be seen by re-
ferring to Fig. 10 which illustrates
this condition as it exists in a color
tube having a flat mask and screen.
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In order to obtain dynamic converg-
ence and focus (that is, to focus and
converge the beams at the edges as
well as at the center of the raster), it
is necessary that the focusing and
converging electron lenses be changed
constantly according to a set pattern.
This can only be done by applying
certain AC voltages to the No. 3 and
No. 4 grids. Since these voltages
must be synchronized with the scan-
ning, they are usually derived from
the horizontal- and vertical-sweep
sections of the color receiver. The
voltages are of the proper amplitude,
waveform, and phase to provide dyna-
mic convergence andfocus correction
over the entire raster. Consequently,
the potentials on the focus and con-
vergence electrodes consist of two
parts: (1) DC voltages for static
convergence and focus and (2) AC
voltages to accomplish dynamic
correction,

There are six controls which
have to do with the nature of these
voltages: (1) the horizontal-dynamic-
convergence amplitude control; (2)
the horizontal-dynamic-convergence
phase control; (3) the vertical-dyna ~
mic-convergence amplitude control;
(4) the vertical-dynamic-convergence
shaping control; (5) the focus con-
trol; and (6) the DC convergence
control.

The control exerted on the
beams in the color tube must be much
more precise thanin the monochrome
tube. It wasfound during early devel-
opment that even the relatively weak
magnetic field of the earth had a dis-
tinct effect on the beams in the color
picture tube. After a color receiver
was once properly adjusted in a cer-
tain position, it could not be turned
90 degrees without needing readjust-
ment. To eliminate the effects of the
earth's magnetic fieldand other stray
magnetic fields, external magnetic
shields are placed around portions of
the color-tube envelope as shown in
Fig. 8. As a further means of coun-~
teracting such effects, one make of
color tube has a field-neutralizing
coil encircling its face. The current
through this coil is adjusted for opti-
mum color purity of all color fields.

aar | onar |
s et ones S| D
e ‘|

(NO DYNAMKC
CONVERGENCE COMECTION?

PLANE OF
DEFLECTION

seam

}

BEam 2

sEam 3 e

ERMOR SETWEEN
STANC CONVEXGENCE POINTS —fnX o
& FLAT mASK

Fig. 10. Drawing lllustrating Necessity for
Dynamic Convergence and Focus Correction.

Another adjustment required
with color picture tubes is that of
color balance. Because of the fact
that the various phosphorsused in the
make-up of the dot screen do not have
equal luminosity efficiencies, differ-
ent beam currents from the three
guns are required to achieve equal
and blue. This insures that various
shades of gray in a screenimage will
not be color tinted and that flesh tones
will be accurately reproduced. Color
balance is achieved by the proper
selection of DC voltages on the No. 1
and No. 2 grids of each gun.

Summary of Beam-Control Points

The various operations per -
formed on the electron beams from
the time they are formed until they
reach the mask and screen of the
color picture tube can best be sum-
marized by a step-by-step method.
The drawing in Fig.11 shows a mod-~
ified block diagram of one of the guns
and the operations which take place.
The dotted lines outline the electron
beam, and the arrows indicate the
direction of forces exerted on the
beam at each point in its path. The
points of control are lettered and
positioned roughly, not exactly, in
their order of occurrence,

The electrons are emitted by
the cathode which is shown on the left
side of Fig. 11. The No. 1 grid is the
controlgrid, and the force'" A'' which

BEAM-POSITIONING MAGNET

CATHODE
GRID

COLOR-PURIFYING CONL
!
e
} g e

(YR %o HEAL I

DEFLECTION YOKE

\

£

Fig. 11. Beam Path Showing Control Points.
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(A) RCA Developmental No. C73599.

(Photograph Courtesy of RCA Tube Department)

this grid exerts on the electrons is
one of repulsionin varying degrees as
indicated by the arrow symbol. Force
'*A'" determines the amount of ener -
gization which 1is imparted to the
screen phosphor and varies accord-
ing to the modulating signal applied
between the cathode and the No. 1grid.

Force '""B'' is an accelerating
force in the direction of the screen

(B) CBS-Colortron Type HD-187.
(Photograph Courtesy of CBS-Hytron)

Fig. 12. Typical Color Picture Tubes.

and has a magnitude determined by
the voltage onthe No. 2 grid (acceler-
ating anode). The beam-positioning
magnet exerts a force ""C'' on only
the one beam inany direction at right
angles to the path of the beam. The
direction of force depends upon the
position of the magnet. This force
""C'" is used to align the beam with
the beams in the other guns. It con-
tributes to satisfactory convergence
by this particular beam.

The color -purity coil applies a
force'' D' whichis similar in nature
toforce "' C.'" Force'' D,' however,
is exerted alike on all three beams.
If the direction of force ''D'' were
upward, all three beams in the gun
assembly would move upward. This
force is employed todirect the system
of beams to the proper point in the
deflection plane, so that after being
deflected the beams will strike their
respective color dots on the screen

il 1

| MILLIONS OF "SAFE CENTER" SELETRON RECTIFIERS

/N USE IN RADIO AND TV !

Neletron

MAX. INPUT | MAX. PEAK | MAX. D.C.
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center contact point. Assembly pressure, or sa1 e sqf e 50 S0 250 MA
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Consult your local jobber!
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of the tube. The direction of force
'""D'* is set by the position of the
purity coil and by the magnitude and
direction of the current through the
coil.

Force ""E'" is applied by the
electrostatic field between the No. 3
and No. 4 grids. It is a compressing
force on the beam and has a focusing
action deterrined by the nature of the
potential between the two grids.

The electrostatic field between
the neck coating and the No. 4 grid
exerts a force "' F'' on the beam which
is in a direction toward the axis of the
three beams. This is the force which
converges the beams sothat they meet
at the mask. The magnitude of the
force is proportional to the instanta-
neous potential existing between the
neck coating and the No. 4 grid.

Force ""G'' is produced by the
deflection yoke and acts upon all three
beams in directions at right angles to
the axis of the beams. This force
causes the beams to scan the screen
horizontally and vertically to form
the raster. Force ''"H'' is theaccel-
erating force contributed by the high
voltage on the picture tube.

RCA Three-Gun Tricolor Kinescope
and CBS-Colcrtron

Of the several makes of color
picture tubes which have been or are
now being developed,we have obtained
data on two — the RCA Tricolor Kin -
escope and tke CBS-Colortron, both
shown in Fig. 12. Each tube employs
the dot-phosphor screen, the shadow
mask, and the three-gun assembly.

The RCA tube uses a flat mask
and a flat phosphor screen. A flat
screen provides a good viewing sur-
face, and it wculd be anideal situation
if the flat screen could also be used
as the face plate of the tube. This
would be impractical because of the
high vacuum in the picture tube. On
the face of any sizable tube, there is
a pressure of a ton or more due to
atmospheric oressure; and a flat
faceplate would collapse unless it
were extremely thick. For this rea-
son, the flat mask and screen must be
mounted inside the tube and a curved
glass faceplate is used to complete
the envelope of the tube. A decorative
mask is included inside the envelope
just in front of the phosphor screen.
This serves the same purpose as the
mask on the cabinet of a monochrome
receiver,
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The CBS-Colortron employs a
curved mask and a curved phosphor
screen, The screen in this tube is
deposited on the inside surface of the
faceplate as in a monochrome tube.
For this reason, a decorative mask
is not needed withinthe tube envelope.
The use of the curved shadow mask
reduces the values of dynamic focus
and convergence voltages required in
this tube.

In summary may we say that
although the color picture tube ap-
pears to be rather complicated, pro-
cedures for installing and adjusting
the tube and its associated components
are being developed and simplified.
We trust that this discussion of
color-picture-tube fundamentals will
serve as a foundation block for the
service technician who is building his
background of knowledge to meet the
challenge of color TV,

William E. Burke

and
Glen E. Slutz
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“BEST FREQUENCY « STABILITY « ACCURACY”
SUMS UP ALL FIELD COMMENT ON THIS LATEST

Model 690

Marker Generator
Crystal controlled. High .25 volt R.F.

output. Provides dual markers with any
TV sweep generator. This unit features
another HICKOK First by incorporating
a Non-Parallax shadow type dial. In con-
ventional type dials, error generally is
introduced in setting frequencies since
the hairline or indicator is at a slight dis-
tance from the scale. This distance, how-
ever slight, can introduce error if the
scale is not viewed directly at right angles.

In alignment of any type of receiver,
the marker generator is the unit that is
to be relied upon and must therefore be
consistently accurate in frequency set-
tings. The HICKOK Non-Parallax dial can
be viewed from any angle without intro-
ducing error. The 45 inches of dial can
be self calibrated to within crystal accu-
racy (.057%) since the unit includes a self
contained crystal calibrator

Leading features of this unit are:

(1) The simple and time saving method
employed in calibration cf the dial—there
is no counting of beats—no interpolation
—no remembering of irequencies.

(2) Provision for calibrating any other
signal generator to crystal accuracy.

(3) Complete R.F. coverage up to and in-
cluding channel 83. All channels have pic-
ture and sound settings marked directly
on the scale—this eliminates checking on
these values when they become applicable.

(4) The marker can be moedulated by a
self contained 400 cycle signal. This is
especially valuable in stage - by - stage
alignment and eliminates the introduc-
tion of another instrument.

(5) Position for adding two other crys-
tals is provided in addition to the 2.5 MC
crystal which is included.

(6) It is possible to view two markers
at once on the response curve. This will
include the main marker and a marker
corresponding to the crystal value se-
lected. For instance, a 4.5 MC crystal may
be used to obtain two markers with a
4.5 MC separation. This will greatly speed
up alignment procedures since it is not
necessary to re-set dials to check re-
sponse curve width.

(7) Both an electronic-eye tube and a
headphone jack are available for either
visual or audible indicaticns of zero beat.

(8) Attenuation is controlled by both
a step attenuator and vernier to attain
complete regulation of output.

(9) The unit is completely double shield-
ed to assure a minimum of leakage.

(10) All frequencies are covered on
fundamentals with the exception of
U.H.F. channels. There are no spurious

HICKOK TELEVISION ALIGNMENT EQUIPMENT

This entirely new and advanced align-
ment equipment represents the latest
HICKOK achievement in offering a com-
plete, fast and accurate solution to TV
alignment.

Many leading TV engineers have tested
this new equipment and highly compli-
ment its practical design for individual
unit use or compatible set use.

The stability frequency and accuracy of
this new equipment plus its ease of use
make the 690 - 691 - 695 today's best tools
for a more profitable TV service business.

or confusing beats or frequencies gener-
ated by the unit. It is an all around
instrument in view of its very complete
R.F. coverage.

Model 691
Heterodyned Marker Adder

This unit, in conjunction with the Model
695 Sweep Generator and Model 680 Mark-
er Generator provides the utmost in tele-
vision alignment techniques. It takes the
guesswork out of receiver alignment and
eliminates any errors previously intro-
duced by overloading due to markers.

The 691 provides a marker visible at all
times (including trap points) and will not
change in amplitude or distort the re-
sponse curve what-so-ever. This feature,
in addition to the accuracy and minimum
leakage of the other units (690 - 635), will
greatly simplify any alignment.

The outputs of the sweep generator and
marker generator are heterodyned and
applied to an oscilloscope in such a man-
ner that the marker signal will never
pass through the receiver itself—there-
fore cannot cause overloading.

In short, we can say that we are cali-
brating the oscilloscope with a marker

which is visible at all times—even on
the base line.
The 691 is specifically designed as a

companion to the HICKOK 690 Marker
and 635 Sweep Generator; however, it
will work well with any of your present
equipment that has an output of 50,000
microvolts or more.

Many leading TV engineers have tested
this new HICKOK equipment and highly
compliment its frequency, stability and
ease of use in offering today's fastest,
most complete and accurate solution to
TV alignment tasks. See your jobber
today or write factory direct for com-
plete technical information.

All of these features have been developed
with the TV serviceman in mind.

Model 695
Sweep Generator

Thisisa completely new electronic sweep
generator that will exactingly fill top re-
quirements of the professional TV serv-
iceman or lab. There are no moving parts
to produce vibration or to wear out. This
unit, although moderately priced, features
a sweep signal that is absolutely linear
and without amplitude modulations. Fea-
tures a high .3 volt output.

This unit has technical advantages over
other sweep generators because:

(1) The unit is completely triple shielded
to insure that there is as little leakage
from the unit as is engineeringly possi-
ble. It is possible to attenuate the signal
down to 3 microvolts, and the unit has a
maximum output of 300,000 microvolts.

(2) A bias voltage, variable from 0 to
12 volts, and metered directly by the volt-
meter on the front panel, eliminates the
usual time-consuming method of obtain-
ing bias voltage from dry cells. Since this
bias voltage is variable with continuous
tuning, one can determine more accu-
rately the effects of bias on the overall
response curve and can align sets to ““more
sensitive” for '‘fringe area’’ reception or
align them to prevent "“overloading’ when
the station signal is very powerful.

(3) Three RF oscillators provide com-
plete VHF coverage (Channels 2-13) on
fundamentals and heterodyned output IF
frequencies 0 - 50 MC. This assures a strong
signal necessary for aligning “front ends.”

(4) Continuous tuning and an easy-to-
read scale marked off in channels liter-
ally provides the serviceman with a fool-
proof method of alignment.

(5) An internal method of ‘retrace
blanking” provides a reference base line
and eliminates confusion sometimes
brought about by retrace curves.

(6) Even though the sweep width is
varied, it will not be necessary to read-
just the phasing control.

(7) As is common to all HICKOK Signal
generators, a Standby position is incor-
porated in which the plate voltage is
removed frcm all the tubes leaving fila-
ment voltage alone to keep the unit at
a constant temperature and ready to
operate the moment the Range Selector
Switch is rotated.

(8) The instruction manual accompa-
nying the unit gives complete, detailed
and easy-to-follow instructions on cor-
rect alignment procedures, uses of the
instrument, and a thorcugh understand-
ing of alignment.

See your
parts jobber
or write direct
for technical
details.
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Color Decoding and Mixing

( Continued from page 15 )

considerable overlap results, and one
would expect the two signals to in-
terfere with each other.

That would be the case, except
for the minimizing effect of the fre-
quency-interleaving principle. This
principle is based on the fact that the
frequency spectrum of a scanned sub-
ject is concentrated about the points
that are whole multiples of the line-
scanning freguency. Halfway between
these points. that is, at odd multiples
of half the line-scanning frequency,
are frequency bands containing little
information. Therefore, if two mod-
ulated carriers both subject tothe
same line-gscanning rate are sepa-
rated infreqiency by an odd multiple
of half the seanning rate,the concen-
trated bands of one carrier willoccur
at the vacani spaces of the other and
the two will interleave.

The actual value of the hori-
zontal-scanning frequency proposed
in the NTSC standards is 15,734.264
+ 0,047 cycles per second. If this
value is divided by 2 to obtain one-
half the line frequency and then
multiplied by 455 (which is an odd
number) the result will be 3.579545
mc, the frequency of the chrominance
subcarrier.

Chrominance Circuit Details

A partial schematic up to the
point of application to the matrix
appears in Fig. 3 showing the first
video-amplifier stage with the band-
pass amplifier take-off point, the
bandpass amplifier, the Q demodu-
lator, and phase splitter.

(A) Bandpass Filter.

(B) @ Channel.

(C) | Channel.

Fig. 4. Response Characteristics.

The signal for the bandpass
amplifier is taken from one section
of the contrast control. The other
section of the contrast control is in
the luminance channel, with the two
sections ganged in such a manner that
a constant relationship is maintained
between both signals throughout the
range of the contrast control. The

sound signal is attenuated by a trap
in the cathode circuit of the first
video amplifier V9. The composite
video signal is applied to the grid of
the bandpass amplifier V17B.

Note that the screen grid of
V117B is connected through R181 and
C164 to a winding on the horizontal-
output transformer. During thehori -
zontal-retrace period, a negative
pulse is thus applied to the screen.
As aresult, VI7B is cut off and the
synchronizing pulses are blocked.
The signalgrid of this tube is return-
ed to ground through three resistors
in series: the contrast control, R57,
andR58. The last-mentioned resistor
is also used as the plate load for the
color-killer tube V27B. In the ab-
sence of a color signal (that is, dur -
ing reception of a monochrome broad-
cast), V27B conducts and a negative
voltage of sufficient value to cause
cutoff of V17B is developed across
R58. In this manner, the chromi-
nance channel is prevented from
functioning during monochrome
reception.

The output signal from V17B is
applied to a bandpass filter with the
frequency characteristic as shown in
Fig. 4A. The signal out of the band-
pass filter is applied to the chroma
control and thence to the No. 1 grids
of the Q and I demodulators, these
grids being connected directly toeach
other. The chroma control, with R185,
forms the ground return for these
grids.

The Q demodulator V29 is a
type 6AS6, dual-control, RF pentode
functioning as a synchronous detector.
The chrominance signal is applied to
the No. 1 grid; and an unmodulated

{ ﬁ*@

6CL6

IST VIDEO AMP

Q cw
SIGNAL

TO WINDING
ON T7
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TRANSFORMER
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Fig. 3. First Video-Amplifier Stage, Bandpass Amplifier, and Q Channel.
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TECHNICAL DATA
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CW signal from the quadrature amp-
lifier is applied to the suppressor
grid, pin No. 7 of V29. The frequency
of the quadrature signal is the same
as that of the chrominance subcar-
rier, 3.579545 mc; and its phase is
such that the detected signal in the
plate circuit of V29 is the Q signal.
After pass'ng through the low-pass
filter, the Q signal is applied to the
phase splitter V10B in order to ob-
tain both negative and positive sig-
nals for the proper combinations at
the matrix. The frequency charac-
teristic of the Q channel is shown in
Fig. 4B. The zero reference in this
figure and in Fig. 4C should not be
confused with that of Fig. 4A. In Fig.
4A the frequency spectrumis consid-
ered as having the video carrier for
a zero reference, and the subcarrier
frequency of approximately 3.6 mc is
seen to fall at the center of the band-
pass response. In Figs. 4B and 4C
the detected chrominance signals are
under consideration, and the response
curves show the relative response of
the Q and Ichannels to these signals.

Operation of the I channel is
quite similar in many respects to
that of the Q channel. A schematic
of the I channel appears in Fig. 5.
As mentioned earlier in the article,
the No. 1 grids of both demodulators
are directly connected to each other;
hence, the same signal is applied to
each channel. However, the 3.579545-
mc¢ CW signal supplied to the I de—
modulator ior synchronous detection
is advanced 90 degrees in phase with
respect to the Q-demodulator CW
signal, with the result that the I sig-
nal is the one detected. The plate

circuit of V32 contains a low-pass
filter and a delay circuit. The fre-
quency characteristic of the I channel
appears in Fig. 4C. The delaycir-
cuits in the I and Y channels are
necessary inorder to insure thatsig-
nals from all three channels (I, Y,
and Q) arrive at the color tube with
the same time relationship they had
when separated at the transmitter.
The functioning of each channel is
such that the Q signal suffers the
greatest delay, the I signal the next
greatest, and the Y signal is delayed
the least. Therefore an additional
small delay is added to the I channel,
and a greater delay is added to the Y
channel to bring the total in these
channels to equal that of the Q
channel.

The plate signal of the I ampli-
fier V33A is of the correct polarity
for application to the red section of
the matrix, but this polarity must be
reversed for application to the blue
and green sections. This reversal is
accomplished in the I phase-inverter
stage.

The chroma control affects the
amplitude of signal output from both
I and Q channels. The ratio of I to Q
signals is controlled by a potentio-
meter in the cathode circuit of thel
demodulator tube. Both these con-
trols affect the saturation of the
colors finally appearing on the color
tube; this is in agreement with a
previous statement, that color satu-
ration is dependent upon the ampli-
tude of the chrominance signal and
hue is dependent upon the phase of
the subcarrier.

Luminance Channel and Matrix

The luminanceor Y channel
serves essentially the same purpose
as the videostages inthe monochrome
receiver; that is, it amplifies the
luminance signal to the proper amp-
litude for application to the matrix.
Included in the luminance channel is
a delay line for the purpose of delay-
ing the luminance signal approxi-
mately 1.0 microsecond so that it
will arrive at the matrix at the same
time as the corresponding color or
chrominance signal. The circuitdia-
gram for the luminance channel is
contained in Fig. 6. It includes that
portion from the input of the first
video amplifier to the input of the
matrix.

The first video amplifier per-
forms a number of functions. These
functions are to provide the following
signals:

1. Negative signal tothe bandpass
amplifier.

2. Deflection sync signals to the
sync separators.

3. Color-burst signal to the burst
amplifier.

4. Luminance signal tothe second
video amplifier.

The negative signal tothe band-
pass amplifier is taken off the contrast
control in the cathode circuit of the
first video amplifier. The deflection
sync signals are taken directly from
the plate. The color burstis obtained
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uni-directional, one transmission line a
Ch. 2 to 13 or Ch. 2 to 83. See and ‘hear the differg

If UHF is available or expected, install Telrex “Duo-

Install genuine Telrex “Conical-V-Be?

Band Conical-V-Beam'' series. The perfect for rofation
hi-gain . . . hi-F-to-B all-band one transmissi line
array with automatic transition from low. to hi d

with no lossy "distribution” pads.

“Conical-V-Beams” are designed for easy stac
required for your particular reception area.
“C-V-B” for pri-area, 2 bay “C-V-B” for sec-area, 4
“C-V-B” for fringe areas....If a 4 bay “C-V-B” d
not provide a usable TV pictire, TV reception is either-
impossible or impractical! v

3

Broadbanded single channel higliest gain hi-Fito-E
yagis also available from Telrex Antenna Headquarters,
builders of world renowned communication yagis for
amateur or commercial use.

ULTRA-HI GAIN UHF
““CONICAL-V-BEAM" MODEL 84

® Four bay uni-directional array

® All in-phase signal addition at all
frequencies with no lobe splitting

e All-aluminum light weight and rugged

WRITE FOR
COMPLETE TELREX
BULLETINS, TODAY!

“CONICAL-V-BEAMS”

Wagat. Approx.
15 LBS.

CHAMPION-FOR-DISTANCE
MODEL 8X-TV*

The Ultimate in long distance arrays. Guaranteed
to fout-perform any antenna or combination of

cutto-frequency antennas. When used with Duo-

Bond\ splines it comprises the ultimate from Ch,

2 to Unequalled for reception up to 200 miles.
\

PRE-ASSEMBLED, PRECISION TUNED
5-ELEMENT YAGI

® High gain, =
broad-band
response
® Excellent
300 ohm 4
impedance match. ® High F-to-B
ratio
T T T Tt
ASBURY PARK 10
NEW JERSEY

Insist on a genuine ““Conical-V-Beam.” Look for the Telrex Trade-Mark!
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Color Decoding and Mixing
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Fig. 6. Luminance Channel, Matrix, and DC Restorers.
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