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UHF CONVERTER
$1995 Lijst
The only 19.95 converter

GET ON REGENCY'S LEAGUE LEADING TEAM

RUN HOME WITH T HE MONEY fully transformer powered.
AC only. Underwriters
Make increased profit with Regency’s TV accessories Approved
i

eﬁ%%vision of IDEA, INC.

DB550 .

CASCADE TWO-STAGE VHF BOOSTER RT-700

$3750 List CHAIRSIDE TV CONTROL
You cannot miss with Regency DB550! TV picture improvement $699%5 List

For those who can afford the best of everything—improved

F= reception plus chairside TV control.

\ UTE} Cascode tuner changes channels, sharpens contrast, and controls
volume as far as 100 feet away from set.

Less than 30 minutes to install.

absolutely guaranteed where improvement is needed.

MAKERS OF VHF BOOSTERS, UHF CONVERTERS, PROFESSIONAL HIGH FIDELITY EQUIPMENT AND TELEVISION REMOTE CONTROL.
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Accept no substitutes.
There is a Sprague
Distributor in every
sales area in the
United States. Write
for the name of your
nearest source of sup-
ply today.

v1 Trademark

HPB 564-8B

2
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Insist on Sprague
KWIK-TEST

Save hours of time and trouble
checking capacitors right in
the circuit for opens, shorts,
intermittents, without unsol-
dering leads. No wonder it
pays for itself in no time!
An ideal supplement to the
Sprague Tel-Ohmike® capaci-
tor-resistor analyzer, the
Model KT-1 Kwik-Test is

priced at only $34.50

NET

... ANDO INSTEAD OF THE REGULAR
COMMERCIALS, ALL IT SAYS 1S,
"THANKS FOR USING SPRAGUE CAPACITORS."

Don't Be Vague...Insist on SPRAGUE

Insist on Sprague
BULPLATE® PRINTED
CIRCUITS

When you ask for Bulplate
printed circuits, you know
you're getting the most com-
pact units available. These
ruggedly built, amazingly tiny
units fit the tightest spaces
with case, and save repair
time to boot.
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Get your copy of Sprague's latest radio and TV
service catalog C-610. Write Sprague Products
Company*, 105 Marshall St., North Adams, Mass.

*Distributors’ Division of Sprague Electric Company

WORLD’S LARGEST
CAPACITOR MANUFACTURER

Insist on Sprague
TWIST-LOK 'LYTICS

Sprague TVL's fill the top
performance bill in the tough-
est TV circuits. High tem-
peratures, surge voltages, rip-
ple currents won’t faze them.
Like all Sprague capacitors,
Twist-Lok ’Lytics are your
first line of defense against
expensive call-backs.
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Inlast month's column,we dis-
cussed the electrical and mechanical

troubles that a service technician
encounters in his work on television
tuners. Generally, the visual effect
of one of these gross impairments is
readily apparent to a trained obser-
ver, such as a service technician, so
that he is guite aware that something
is amiss.

There is, however, a more
subtle difficulty that one encounters
with tuners, and thatis the problem of
improving the sensitivity of a tuner
which is already operating normally,
This is fregquently undertaken in weak-
signal areas.

The sensitivity of a tuner, or its
ability to amplify signals, is based
upon three factors over which the
service technician canexercise some
form of control. These are: the
AGC voltage, the RF amplifier tube,
and the B+ voltage. Let us consider
each in turn.,

The AGC Voltage

The AGC voltage is designed
toregulate thegain of a stage through
the variation of grid bias. The more
negative the bias, the lower the stage
gain. Thus, to increase the gain, the
AGC voltage should be made as low
as possible; and this line of attack
can be followed to increase the sen-
sitivity of a tuner. Each step must be
taken carefully, otherwise set recep-
tion may be harmed rather than
helped.

The following is one of the ways
that has been found useful. Set up the
receiver at the customer’s location
so that the signal strength there can
be used during the adjustment. Con-
nect anoscilloscope through a 10,000~
ohm isolating resistor across the
load resistor of the video detector.
At the same time, connect the antenna

to the receiver and tune in a local
station. The video signal should
appear onthe scope screen as well as
on the picture tube screen. Slowly
lower the AGC bias which is fed to
the RF stage, and keep an eye on the
video-signal pattern appearing on the
scope screen. Be particularly watch-
ful of the sync pulses to make certain
that they are neither compressed nor
eliminated altogether, See Fig. 1.
If compression should occur, stop
reducing the AGC voltage. On the
other hand, if there is no signal com-
pression or distortion even when the
AGC voltage is reduced to zero, then
itis safe to remove this voltage com-
pletely and operate the RF amplifier
without it.

The foregoing procedure should
be carried out with the set tuned to

(A} Sync Pulses Compressed.

Wy

““?“““.“."J‘..

(B} Sync Pulses Completely Removed.

Fig. 1. Video Signal Indicating Overloaded
RF Amplifier.
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President, Television Communications Institute

the strongest signal it will receive,
Suppose that you encounter a situation
where there is one station which is
noticeably stronger than the other or
others; suppose you find that there
are several stations, each with a con-
siderably different level of input sig-
nal. What then?

The best solutionis totailor the
operating bias separately toeach sig-
nal, and this can be done by installing
a small selector switch on the rear
apron of the set. Then, for each
selector position, a network can be
installed which will bring the AGC
bias for the RF stage to the desired
level. The job is not particularly
difficult to carry out, and it works
rather well.

One word of caution: due to the
vagaries of television reception, it is
best not to lower the AGC bias to
the exact pointwhere sync pulse com-
pression commences. Leave some
leeway by maintaining the bias about
10 per cent above the critical value,

The next question is: '' How do
you go about reducing the AGC volt-
age applied to the RF amplifier?"
This will vary to some extent with
each different set, but a general
method that has proved successful is
to start with a 1-megohm resistor
connected between the AGC line lead-
ing to the RF amplifier stage and
ground. See Fig. 2. Then gradually
lower the value of this resistor while
watching the effect on the video signal
appearing on the scope screen. Set
the resistor value at the point where
the signal amplitude is greatest with-
out distortion.

In some circuits, there is no
isolating resistor in the AGC line
between the point where it leaves the
IF system and where it enters the

* * Please turn to page 81 * *
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OF PICTURE

HOW *205" ACHIEVES BIGGEST PICTURE

As its name implies. picture area of 205" is a
big 205 square inches. The “205”" achieves this
maximum utilization of screen area: 1. By
photographic printing of tricolor screen di-
rectly on inside of curved face. 2. By using a
simple, light-weight shadow mask. 3. By po-
sitioning the three mask supports above and
below the desired screen arta . . . where the
screen is masked off anyway by the set maker
to obtain the desired 4 x 3 aspect ratio. This
permits full lateral use of screen.

LEADING TV
SET MAKERS PICK
A\ n

CBS-COLORTRON

LEADING BIG-SCREEN COLOR TUBE

. . . for Biggest Picture
. . . for Superior Performance
. .. for Delivery NOW!

The CBS-Colortron ““205” is loday traveling in freight cars and trucks to the
nation’s leading TV set manufacturers. It was chosen by them, because of: The
“905’s” larger 205-square-inch screen. The “205’s” over-all superior performance.
The “205’s’”’ easier circuit adjustments. The “205’s” absence of “pincushioning”
and other distortion, And the ““205’s” availability in production quantities now !

BIG-SCREEN COLOR TV IS HERE . . . today . . . at CBS-Hytron. Original . . . simple
functional . . . advanced design of the “205" made this possible: 1. With its
curved screen-mask construction. 2. With its maximum use of the screen area.
3. With its electromagnetically converged three-beam electron-gun assembly.
And CBS-Hytron’s huge, new Kalamazoo plant stands ready to step up the

i
1T's CBS-HYTRON FOR NEW
COLOR RECEIVING TUBES TOO
TYPE DESCRIPTION

CBS-Hytron 3A3 Half-wave, high-voltage rectifier
CBS-Hytron 6AM8  Diode, sharp-cutoff pentode
CBS-Hytron 6AN8  Medium-my friode, sharp-cutoff
pentode
Sharp-cutoff beam triode, high-
voltage regulator
Sharp-cutoff r-f pentode color
demodulator
Triple-diode d-c restorer

CBS-Hytron 6BD4A
CBS-Hytron 6BD6
CBS-Hytron 6BJ7

RECEIVING TRANSMITTING

SPECIAL-PURPOSE

+205’s” availability when
needed. Yes, you can look

to CBS-Hytron as the NEW . . . FREE 205" DATA |"835" o #
der . '_ and b Keep abreast of big-screen color TV.
leader nd - major Four-page sheet on CBS-Colortron ‘"

producer of big-screen

g "205," RETMA type 19VP22, tai
color picture tubes. YP contains

complete data on: Construction . . . op-
eration . . . application . . . installation
... adjustment . . . electrical and mech-
anical characteristics. Write for Bulletin
E-227 today!

CBS-HYTRON Main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.
A member of the CBS family: CBS Radio + CBS
Television »+ Columbia Records, inc. «+ CBS Laboratories
CBS-Columbia + CBS International + CBS-Hytron

YTRO

TV PICTURE TUBES CRYSTAL DIODES AND TRANSISTORS
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TRAINING SERIES

Introduction

The preceding sections of this Color TV Training
Series were devoted to studies of colorimetry, the devel-
opment of the color television system, and the make-up
of the color television signal. These subjects, together
with a working knowledge of black-and-white receivers,
are essential before attempting to understand the opera-
tion of color receiver circuits. The following material
is intended to provide the reader with a fundamental
knowledge of the way in which a color receiver operates,

The study of color receiver circuits has been di-
vided into two categories. The first deals with the color
receiver sections which are similar to those used in
monochrorme receivers. In this respect, the material
presented deals mainly with the changes which have been
made in these sections in order to achieve color recep-
tion, If aparticular color receiver circuit is quite simi-
lar to its counterpart in the black-and-white receiver,
very little discussion is given to it since the reader al-
ready has an understanding of itsoperation from his past
experience with black-and-white television.

The second category has to do with color receiver
sections that are specifically designed for the chromi-
nance portions of the composite color signal. These
circuits are not used in monochrome receivers; there-
fore, a detailed discussion of them will be presented.
The discussions which follow resulted from examinations
of color receivers made by several manufacturers, The
circuits discussedare selected from individual receivers,
and they are intended to serve as representative circuits
which perform a given function. In some cases, two or
more circuits which accomplish the same function are
shown; but this is done only when different methods of
operation or design are used.

Rapid developments in color television are being
made; however, these developments will not change the
basic function of a color receiver. Therefore, any know-
ledge obtzined from this study will be a definite aid in
understanding color television and can be applied to the
new circuits which may be developed in the months to
come,

SPEAKER
ANT
%4 oD SOUND IF
IF )
DETECTOR AT
RF M2 VIDEO COMPOSITE
F R ERR
TUNER AMPS DETECTOR | SIGNAL.

Fig. 4-1. Block Diagram of Color Receiver Sections Discussed in
This Issue.

September, 1954 - PF INDEX REPORTER

PART IV
COLOR RECEIVER CIRCUITS

by C.P.Oliphant and Verne M. Ray

The sections to bediscussed inthisissue are shown
by the block diagram of Fig. 4-1. It can be seen that this
portionof a color receiver is not toomuch different from
that of a monochrome receiver, With the exception of a
block representing the sound detector, this drawing could
represent the RF, IF, and sound circuits of any television
receiver, Nevertheless, the following circuit discussions
show some important differences.

RF Tuner

The function of the RF tuner in a color receiver is
the same as in monochrome receivers, and the physical
appearance of the unit is not changed; however, there is
one requirement of the RF circuits in a color receiver

PICTURE CHROMINANCE

CARRIER SUBCARRIER
-075MC \ EElle

X, (A 2MC

|

T

|

: SOUND

Q SIG |NAL «+-CARRIER

——\[Tasmc
!

SIGNA L

SUPPRESSED
- —
SIDEBANDS

—-1.25MC

3 : 4
L T 1

FREQUENCY IN MEGACYCLES

Fig. 4-2. Frequency Relationships of Color Television Signal
Components.

that does not necessarily apply to monochrome operation.
This concerns the allowable tolerance in the frequency
response of the tuner.

It has been previously pointed out that a color tele-
vision signal contains both luminance and chrominance
information. As seen in Fig, 4-2, this information ex-
tends from 0,75 mc below to 4,2 mc above the picture
carrier and falls to zero at 1.25 mc below and slightly
less than 4.5 mc above. If a tuner designed for a black-
and-white receiver were to be used in a color receiver,
nonuniform amplification of all frequencies might result
and cause poor color reception, Although a tilt or sag
in the response of the RF tuner might be compensated for

v o

PICTURE SOUND
CARRIER CARRIER

Fig. 4-3. Ideal Frequency Response of Tuner Used in Color
Receiver.
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For “T'rouble-Free”

Electrical Protection

LK B X BN BN BN BN BN N J

You can rely

on BUSS FUSES!

Accuracy and dependability are built in every BUSS fuse at the
factory and will be there no matter when the fuse is called upon
10 operate.

For every BUSS fuse normally used by the Electronic Industries
is tested in a sensitive electronic device that rejects any fuse
that is not properly constructed, correctly calibrated and right
in all physical dimensions.

Proper construction prevents poor contact heating, correct
calibration makes certain that the fuse will carry its rated current.

This insistence on perfection results in quality, ‘trouble-free’
fuses. That’s why manufacturers and service organizations rely
on BUSS fuses for dependable electrical protection
under all service conditions.

And to your customer too, the BUSS trademark 7
stands for fuses of unquestioned dependability and NEW Gomple?
high quality. For the BUSS reputation has been built
on millions and millions of installations for home, TELEVISION
farm and industry over the past 39 years. So be doubly FUSE LIST

safe, protect the product and your reputation . . .

furnish only genuine BUSS fuses. ] Bhosis BPar Ausiib uxe

® How fuze is mounted
® What fuse protects
m"l'ﬂﬁ_’l'l’ FOR YOUR FREE COPY!
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in the IF amplifier section, it is necessary to provide
uniform bardpass characteristics in the tuner inorder to
tune all channels properly. Fig. 4-3 shows the frequency-
response curve of an RF circuit which would produce
excellent results in a color receiver,

To illustrate the similarity of the circuitry in a
tuner designed for a color receiver and that of a tuner
designed for a monochrome receiver, a schematic of a
Standard Coil tuner designed for color is shown in Fig,
4-4. Note that the circuit is very similar to Standard
Coil tuners currently being used in black-and-white re-
ceivers. There is one feature, however, which warrants
special note. It can be seen in the circuit drawing that
the secondaries of the antenna coils for the lower chan-
nels 2 throagh 6 are tuned with iron-core slugs. This is
done to make possible the adjustment of these coils at the
lower frequencies. At the lower channels, the Q of the
circuit is higher; therefore, the bandpass is narrower
and the coils require adjustment toachieve flatnessin the
response curve over a 6-mc range,

Past experience has shown that RF tuners in mono-
chrome receivers are quite stable and present only a
moderate number of servicing problems. Tuners in color
receivers will undoubtedly present additional servicing
problems because they must operate more precisely than
those in 4 monochromereceiver. A defectively operating
tuner in a monochrome receiver might not be suspected,
but one thzt is operating in a similar manner in a color
receiver might result in faulty operation of the color cir-
cuits. Such a condition would obviously result in a com-
plaint. When the tuner in a color receiver is being
serviced, particularly during alignment, the requirement
of the tuner must be kept in mind. Many of the com-
promises which are in common practice in servicing
monochrorme receivers cannot be made in color work,

Video IF Amplifiers and Video Detector

Although the requirements of the video IF section
are more specific in a color receiver, the function is
essentially the same as in monochrome receivers. Be-
fore exam.ning the circuit design, let us consider what
is requirel of the video IF section.

I -

ANTENNA
MATCHING
NETWORK

First of all, the purpose of the section is to pro-
vide amplification and selectivity to a band of frequen-
cies. This band should extend from .75 mc below to
around 4.2 mc above the picture-carrier IF in order to
include all of the luminance and chrominance informa-
tion. Four or five stages are needed for this function
ordinarily, The video IF strip should also severely at-
tenuate the sound IF carrier, more so than in mono-
chrome receivers. The reasons for this will be given
later in this discussion,

A curve illustrative of good over-all frequency
response through the RF and IF sections of a color re-
ceiver can be seen in Fig, 4-5A, Compare this curve to
the one in Fig. 4-5B which is representative of the over-
all frequency response of later model monochrome re-
ceivers. It can be particularly noted that the response
of the color receiver is very critical in the region of the
sound carrier where the slope of the curve is very steep.
Frequencies only .35 mc away from the maximum at-
tenuation point at the sound-carrier frequency are pro-
vided with at least 90-per-cent amplification. Thereason
for this is that the upper sidebands of the chrominance
subcarrier extend to this portion of the frequency curve.
To illustrate this, the frequency limits of the color pic-
ture signal have been superimposed on the response
curve of Fig. 4-5A. Although the response curve in
Fig. 4-5B would produce good results on a monochrome
transmission, it would severely attenuate the chromi-
nance information contained in a color transmission,
This loss of chrominance would result in poor color re-
production or complete loss of color reception.

The video detector is required toremove the lumi-
nance, chrominance, and sync signals which constitute
the composite color signal. A crystal diode with an IF
filter is commonly used. The video detector in a color
receiver differs from that in a monochrome set by having
usually a 41.25-mc sound-carrier trap inits input. This
trap insures against the development of 920 kc, which is
an undesirable beat between the sound carrier and the
frequency representative of the color subcarrier. The
sound take-off point is located ahead of this trap.

* * Please turn to page 55 * *

SIGNAL.
O——————19

HI®

800
MMF
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Fig. 4-4. Standard Coil Tuner Used in Westinghouse Model H840CK 15 Color Receiver.
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100% of all FP

Capacitors
are

MALLORY

There is only one I'P Capacitor...and that

is the Mallory IFP.

Designed by Mallory...introduced by Mallory
. available only from Mallory ... P Capa-

citors have a combination of features that are
exclusively Mallory —

@& 85°C construction

Ability to handle high ripple currents
Well suited for voltage doubler circuits
Ideal for use with selenium rectifiers
Genuine fabricated plate anode

Corrosive impurities held to less than
7 parts in 10 million

Long shelf life

Long service life

FFast, twist prong mounting

Standardized can size
When you want FP Capacitors . . .
specify Mallory. Why accept imitations
when the genuine FP's cost no more?

MAiLoRY

CAPACITORS ¢ CONTROLS « VIBRATORS ¢ SWITCHES « RESISTORS
RECTIFIERS « POWER SUPPLIES « CONVERTERS « MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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Simple and Elab-
orate Circuits for
Connecting Headsets

Thereare two primary reasons
why set owners might want headsets
connectedto their TV receivers. The
reason most often given is privacy
of hearing. One person may want to
watch a program while another is
reading or sleeping in the same room
and does not want to be disturbed by
the sound from the receiver. Parents
quite often desire headsets on their
television receivers so that they can
entertain Zuests at a game of bridge
or the likz while their children are
watching and enjoying a program.

The other reason for using
headsets is based upon the fact that
sound is much more enjoyable to those
with impaired hearing if the sound is
heard directly from the receiver
through the use of headsets than if the
output of the speaker is reamplified
by a hearing aid. The matter of
acoustics and other factors that make
this true willnot be considered at this
time.

Of these two chief reasons for
desiring headsets, the use by persons
with impaired hearing is the one which
will require the most consideration
and care in setting up satisfactory
equipment. The reason for this should
be quite clear. In the first place, it
is almost imperative that the headset
have some means whereby the volume
can be adjusted to suit the hearing
ability of the wearer. In addition to
the volume control, it may also be
advantageous to provide a means for
the wearer to control the tone range
of the headset.

HEADSETS

for

Hookup—Should It Be Simple Or
Elaborate?

There are many ways in which
a pair of earphones or a headset can,
be connected to a TV receiver. The
circuitry may be simple or quite
complex, depending upon the quality
of performance that the set owner
desires. Many things must be con-
sidered. For instance, is the headset
to be used for privacy of hearing, or
is it for a partially deaf person? Is
it for use in a hospital room, so that
the sound will not disturb other
patients, or in a noisy room, so that
the headphones will shut out dis-
tracting noises? The type of hookup
also depends upon the circuit of the
receiver. Is the receiver an AC~-DC
type,or isitone of those types of sets
having one side of the AC line and one
side of the speaker connected to the
chassis? In either of these types,

Fig. 1. A Method of
Connecting Several
Headsets to One TV
Receiver Without Af-
fecting Speaker Op-
eration.
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there is great danger of a shock to
the person who wears a headset that
is improperly installed. Any chance
contact with a defective electrical
appliance is likely to result in a shock
to the user of such equipment. This
fact should be kept in mind when
choosing the particular circuitry for
the headset.

We must also consider the need
for controlling the volume of the
headset separately from that of the
receiver when speaker and headset
are to be used simultaneously. After
all, a headset is not matched to a
speaker to produce equivalent volume
with the same signal applied. There-
fore, a separate volume control is
almost a necessity in these cases.

Generally speaking, the greater
the performance requirements speci-
fied by the set owner, the more
elaborate the headset installation
must be. Naturally the cost of such
an installation becomes greater also.
Safety should be a primary consider -
ationregardless of the type of hookup
employed.

Types of Hookups

Of all the possible hookups, the
method which has the most advantages
is one which employs a separate audio-
output tube for driving only the head-
sets. Fig. 1 shows a typical circuit
of this type. This circuit has at least
four distinct advantages over the more
simple hookups.

First and foremost of'these
advantages is the fact that this circuit

* * Please turn to page 51 * *
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In the Interest of . ..

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

IN THE HOME

Effective correction of the many
kinds of television interference is
one of the more difficult problems en-
countered by the television technician
during a home service call. These
interference signals, although ap-
pearing in many different forms,
aetually may be placed in two major
categories:

1. Signals generated within the
television receiver in question.

2. Signals generated externally.

The interference signals gene-
rated within the receiver are usually
caused by improper tuning, poor align-
ment, unsatisfactory shielding, or the
failure or change in value of some
componert. Some of the internally
generatec interference signals en-
countered more often are as follows:

1. A 4.5-mc beat in the picture.

2. Bars due to horizontal-sweep
radiations feeding into the video.

3. Tunable ghosts due to video IF
regeneration.

Fig. 1. A 4.5-Mc Beat Pattern.

4. Barkhausen oscillations.

The interference signals which
are externally generatedtake on many
different forms and have a variety of
origins. A list of those more often
encountered is as follows:

1. Interference from another TV
station.

2. Ignition interference.

3. Interference from amateur
radio equipment.

4. Interference from electric
motors, lights, and other electrical
appliances.

5. Ghosts due to signal reflections.

6. Local-oscillator interference
from another TV receiver.

7. Interference from diathermy
or industrial heating apparatus.

Figs. 1 through 4 are illustra-
tions of the effects of interference
from external sources on a transmit -
ted test pattern or picture. The dis-
cussion which follows gives the

characteristics of these interferences
and the possible means of eliminating
or minimizing them.

Fig. 1 is an illustration of the
interference pattern produced by 4.5
mc. This patternis usually caused by a
slight detuning of the receiver or a
misalignment of the 4.5-mc trap. A
characteristic of a 4.5-mc beat due
to receiver trouble is that the beat
can be minimized by adjusting the
fine-tuning control. In most cases,
readjustment of the 4.5-mc trap and
the receiver fine tuning will correct
this trouble.

Fig. 2 is an illustration of the
pattern produced by a 15,750-cps
radiation being picked up from the
horizontal-sweep sectionby the video
amplifier. This trouble is usually
due to improper lead dress in the
video amplifier stage, to improper
lead dress in the input circuit of the
picture tube, or to improper shielding
of the horizontal-output and high-
voltage sections. Correct installa-
tions of the high-voltage cage assem-
bly and proper lead dress of the lead
to the driven element of the picture
tube will in most cases eliminate
this trouble.
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Fig. 2. A 15,750-CPS Beat Pattern.
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Fig. 3. Tunable Ghosts Due to Video IF Regeneration.

Fig. 3 is an illustration of tun-
able ghosts due to regeneration in the
video IF strip. The major charac-
teristics of this type of interference
are: (1) spacing between ghosts will
vary with setting of the fine-tuning
control, (2) shading will vary with
setting of the fine-tuning control, (3)
reversing of the contrast may occur
with setting of the fine-tuning control.
This type of interference is usually
caused by a faulty tube in the video
IF stages, a faulty bypass capacitor
in the video IF strip, or poor align-
ment of the RF or IF section of the
receiver.

Fig.4is an illustration of Bark-
hausen oscillation. This type of in-
terferenc= is a spurious oscillation
generatec in the horizontal-output
stage and is characterized by one or
more black vertical lines in the left
portion of the picture. The interfer-
ence is most noticeable on weak sig-
nals where receiver gain is at or
nzar maximum. Readjusting the hori-
zontal-drive control or replacement

Fig. 5. Cochannel Interference.

of the horizontal-output tube will in
most cases correct this trouble. In
some extreme cases, it has been
necesssry to replace the horizontal-
output or flyback transformer. Poor
connections on the plate cap leads of
the horizontal-output tube and high-
voltage rectifier tubes may also cause
this trouble.

Some of the externally gene-
rated interference signals which are
frequently encountered are illustrated
in Figs. 5 through 13. A discussion of
the characteristics of the possible
cures for each type of interference is
presented inthe following paragraphs.

Fig. 5 is an illustration of
interference from another television
station transmitting on the same
channel. This type of trouble is usu-
ally found in areas between two tele-
vision stations operating on the same
frequency where the signal strength
from either is sufficient to obtain a
picture. The installation of a highly
directional antenna with a high front-
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Fig. 6.

Fig. 4. Barkhausen Oscillations.

to-back ratio should correct this
trouble.

Fig. 6 is an illustration of igni-
tion interference. This type of inter-
ference is most noticeable in weak-
signal areas. The effect of this type
of interference may be minimized by
relocating the antenna away from the
street or highway and rerouting the
antenna lead-in wire to the side of
the house away from the traffic. In
some cases, using shielded lead-in
wire will also help. There are avail-
able filters which are said to elimi-
nate ignition interference. The black
specks in the picture, incidentally,
are the ignition pulses; and the white
specks are interruptions of the hori-
zontal-scanning line.

Fig. 7 is an illustration of in-
terference from amateur radio equip -
ment. The frequency of the interfering
signal is approximately 28 mc. This
type of interference can inmost cases

* * Please turn to page 63 * *
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/72 SVIVAMAC

The Picture Tube with three amazing design features!

SILVER-ACTIVATED SCREEN...SUPER ALUMINIZED REFLECTOR
PRECISION-FOCUS ELECTRON GUN

YOU CAN BE PART OF THE
BIGGEST PICTURE TUBE
1
CAMPAIGN IN THE INDUSTRY! |

i [
All this promotion material
is yours FREE

i $hus
® attractive window streamer

plays . -

e radio and v commerciul.s for you
o wse on your local stations

® newspaper mats ..«

o publicity releases . . -

°® pesteards . - -
envelope stuffers ...

brand new booklet to describe
¥ ngilver Screen

the revolutionary

—All ycu have to do is ask for it! \

. ik
@ colorful counter and window di ||

: customers . . - *C-
g5' to your g T

.: o

Here is a truly great achievement in tele-
vision picture tubes! Sylvania’s “SILVER
SCREEN 85” is the last word in design
and engineering perfection. It’s the picture
tube with the SILVER-ACTIVATED
SCREEN, to produce television’s sharp-
est, clearest pictures; the SUPER ALU-
MINIZED REFLECTOR to catch and
use all available light, giving pictures
more depth, more dimension than ever
before; the PRECISION-FOCUS ELEC-
TRON GUN that scans every inch of the
screen, making images stand out in pin-
point detail.

From foreground to background, pic-
tures are razor-sharp, crystal clear! Blacks
are really black—whites are true white.
Only professional movies can duplicate

YOUR SYLVANIA

DISTRIBUTOR HAS THE

¥ “SILVER SCREEN 85" NOW!

| MAKE SURE YOU ARE PART
OF THIS PROFIT-PACKED
PROMOTION—CALL HIM,

WRITE HIM, SEE HIM TODAY!

¥ ',‘-.-.

the “Silver Screen 85 picture. It's a
SUPER ALUMINIZED PICTURE
TUBE, designed to give top performance,
made to the highest quality standards, and
backed by the world’s most experienced
manufacturer of picture tubes!

24 MILLION PEOPLE—INCLUDING YOUR CUSTOM-
ERS—WILL HEAR ABOUT THE "'SILVER SCREEN 85
EVERY WEEK ON "BEAT THE CLOCK"'! 80 STATIONS

NOW REACH 939 OF THE TV HOMES IN THE
COUNTRY,

Right in your own town! That's where Syl-
vania will help you sell the “Silver Screen
85! Hard-selling commercials will tell mil-
lions of people every week that you're the

man to see for a new “SILVER SCREEN
85.”

SYLVANIA~

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine Street, Montreal, P. Q.

LIGHTING: RADIO:- ELECTRONICS: TELEVISION
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Ready
NOW

completely NEW

STANCOR [\V/

TRANSFORMER
REPLACEMENT

@Yl

The new 1954 Stancor TV Replace-
ment Guide and Catalog is a fully
revised, up-to-the-minute listing of
accurate transformer replacement
data. Every recommendation has
been rechecked against the latest
information obtainable.

This Stancor reference lists over
6800 TV models and chassis of 115
manufacturers, including hard-to-
locate information on ‘“‘private
label” sets.

To make your servicing easier, vir-
tually all flybacks, yokes and power
transformers listed are exact replace-
ments. Where an exact replacement
unit is not available, reference is
made to the circuit or terminal
changes required.

If you haven't received
your copy, see your
Stancor distributor,
or write us directly.

STANCOR-WILLIAMSON

ULTRA-LINEAR
HI-Fl amplifier bulletin 479

Build your own ultra-linear
hi-fi amplifier using Stancor
high fidelity output trans-
former A-8072 ($15.00 net).
You can also use A-8072 to
convert your present William-
son amplifier to ultra-linear
operation. Bulletin 479, avail-
able FREE, contains perform-
ance curves, schematics, parts
lists, chassis layouts and other
helpful construction and con-
version information.

TRANSFORMER CORPORATION
Photofact Folders . L.
and Counterfacts. 3584 Elston Avenue Chicago 18, lllinois
EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y.
PF INDEX REPORTER - September, 1954
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Presenting Information on Application,
Maintenance, and Adaptability of

Service Instruments ;" '

Test-instrument manufacturers
are very prompt in meeting the needs
of the service technician as new de-
velopments arise in the fields of
monochrome and color television.
The result is that almost before a
new device is in the hands of the
public, instruments for its proper ad-
justment and servicing are available
for the service technician. So he is
not subjectaed to the frustration of an
unsuccessfal search for proper test
instruments — rather, he is faced
with the alternate problem of making
the best choice of instruments to suit
his needs fromthe array which is set
before him.

This choice will be influenced
by a number of factors, not the least
of whichis cost. The latter item may
be anything fromunder $50for a good
multimeter to over $300 or $400 for
a sweep generator,a color-bar gene-
rator, or an oscilloscope. At first
glance this looks like a considerable
outlay of money for instruments,
especially when a technician is just
starting up in business and must ob-
tain a complete line of equipment.
When the cost of an instrument’ is
rated over a period of time corres-
ponding to its useful life, the picture
does not appear so discouraging. For
example, i’ we figure that a $300 in-
strument will be used for a period of
about six years (and many are still
operating satisfactorily for a longer
period than that), then the service
technician is paying approximately
one dollar a week:for the use of the
instrument during that time.

It should also be considered that
the purchase of equipment can be
viewed as a form of operating expense
as much as rent and utilities; in fact,

it is good business to prorate such
expense over a period and include it
when calculating rates for servicing
charges. In locations where regula-
tions permit, a certain percentage of
equipment cost may also be taken as
depreciation for tax-calculation pur-
poses; and naturally, the equipment
owner will wish to avail himself of
this privilege where it is extended.
This privilege makes the picture even
less discour'{ging in regard to the
original heavy investment.

Several questions which natu-
rally occur both to the beginning
technicianand tothe seasonedveteran
are these: How much test equipment
is needed? What is the minimum
equipment necessary to do the job
efficiently and profitably? Generally,
how long should test equipment be
expected to last?

The answer to some of these
questions will depend to a great ex-
tent upon the natural ability or the
acquired skill of the service techni-
cian himself. Some who are able to
utilize instruments to their fullest
possibilities because of a complete
understanding of the theory of their
operation can perform a satisfactory
service job with the minimum of test
instruments. Atthe same time, these
same technicians are the ones who
benefit most from the addition of new
equipment. We believe that it is not
possible for technicians tpo know too
much about the theory of operation of
their instruments. The time spent in
learning the use of a new piece of
equipment is not lost; the principles
involved are electronic, just as with
the electronic devices that are
brought in for servicing; and any
knowledge picked up by a study of
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test-instrument operation may prove
useful in solving servicing problems.

A technician shouldbe so fami-
liar with his test equipment that its
use becomes second nature to him
much as an expert driver pilots his
automobile through thickest traffic
without conscious effort. Such ex-
pertness is not acquired overnight in
either case.

The minimum test equipment
required will depend not only upon the
ability of the user but uponthe service
to be performed. If a technician ser-
vices only radios (and some still do),
he can get by with very little equip-
ment. For servicing TV receivers he
must add a few more instruments, and
for color receivers he needs still
more. The following would probably
be the minimum for servicing a color
receiver: a VITVM, a sweep gene-
rator, a crystal-controlled marker
generator, a wide-band oscilloscope,
and a color-bar generator. A white-
dot generator would prove extremely
useful, also. We are not recommend-
ing that the technician limit himself
to these; but they are probably the
absolute minimum necessary to per-
form satisfactory color TV servicing.

Over a period of use,there will
be a certain percentage of failures
among test instruments. Most of
these will probably be normal tube
failures: capacitor leakage or opens,
resistance changes, and the like. Test
leads will become frayed or broken
with usage. Many repairs can be ef-

* * Please turn to page 76 * *
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BRIGHTER, CLEARER, SHARPER

Provide your customer with greater enjoyment with his
present TV receiver—put new life into the pictures on the sc-een—
supply him with the equipment necessary to bring in all the availasle
channels better, clearer...with the installation of a new Taco amtenna.

B

We all know that there is a tremendous amount of replacement
antenna and installation business to be had. The next few
months will have a great effect on your overall business for the year.

SEE YOUR TACO DISTRIBUTOR—HE WILL
TELL YOU WHATTACO IS DOING FORYOU.

erviceman.

directed

ith your messase ur
Postcal(‘)?lsr zustomers and ’bearlnivsafgL T
.to ynd telephone number.aieibutor_
;%geathrough your ?%%Oéizik?you for
Your customers W;im this reminder

impr

siﬁgtn%e needs televi’-.sizn al Appliance Corporation, Sherburne, N. Y.
antenna service. #hada: Hackbusch Electronics, Ltd., Toronto 4, Ontario
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NEW TUBES fo~

Serces Strnings

The vacuum tube is the unit
around which practically all of our
electronic circuits are built. By
exercising control of electron flow,
tubes can ke made to produce oscil-
lations and to rectify and amplify
voltages; ir fact, the tasks they per-
form are so many and so varied as
to be almost innumerable.

The design and manufacture
of these tubes is an exact science,
with the manufacturer constantly
striving to meet current require-
ments. Any attempt to cover all the
phases of this complex business in
one short article would be next to
impossible. Therefore, we will confine
ourselves to only one of the problems
with which the tube industry has been
confronted. This problem has to do
with the voltage surges and tube burn-
outs in series-connected filament
strings. Tube manufacturers have
been working on this problem, and
new tubes have been recently devel-
oped in an effort toward a solution.

For reasons of cost, ease of
construction, weight, and other such
practical factors, set manufacturers
would prefer to use series-filament
circuits instead of parallel-connected
filaments which require transformer
windings as voltage sources. The
disadvantaze of series-string oper-
ation has been that surges of current
and voltage occur in the filaments of
some of the tubes in the circuit. These
surges momentarily increase the
filament temperature and materially
reduce the tube life.

Series Operation

To raise the temperature of a
directly or indirectly heated cathode,
power must be dissipated. This power
should be enough to produce the

by JAMES M. FOY

Minimizing Voltage
Surges and Tube Burn-
Outs in Series-Connected
Filaments

desiredrate of emission in the cathode,
and tube heaters are designed to meet
this requirement. When excessive
power is dissipated, the usable life
of the heater and cathode in the tube
is shorted.

If a transformer winding fur-
nishes voltage to heat the filaments
and the tubes are connected in par-
allel, no particular difficulty is
presented since the transformer
voltage is the same as the rated heater
voltage. The correct voltage and
therefore the correct power is avail-

able to the tubes at all times. This
Vi V2
Ry =9~ R2=7A
E, =709V Eo=55IV
1=768MA Pl =559W P2 =4.34W
°I26V @

{A} At Instant of Voltage Application.

1 Ve
Ry =2l Rp=10.~
£) =854V E5=406V
T=406MA P =3.48W P =1.65W
126V @

(B) After V1 Completes Warm-Up Time.

i V2
R| =21~ Ry=2l~
E£) =6.3V £2=6.3V
I=300MA P| =1.89W P2=1.89W
2.6V &

(C) After Both Tubes Complete Warm-Up Time.

Fig. 1. Voltage, Current, and Power in a
Two-Tube Series String During Warm-Up
Period.
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does not hold true when the filaments
of a number of tubes are connected
in series.

In a series string, there may
be surges of voltage across some of
the tubes inthe circuit. These surges
are directly related to the fact that a
difference exists in the initial or cold
resistance and the final or hot resist-
ance of a tube filament. The results
of a variation of hot and cold resist-~
ances can be seen if we apply Ohm's
law. For the purpose of illustration,
let us consider two tubes with their
filaments connected in series. The
filament in each tube is rated at 6.3
volts and 300 milliamperes. If 12.6
volts are applied to these tubes and
if a 300-milliampere current flows
after they warm up, the hot resistance
(R1 + Rg) of the two tubes in series
can be computed as:

12.6
Ry + Rg = 300 42 ohms.

Moreover, if the voltage drop across
eachtube is the same, the hot resist-
ance of each filament is equal to 21
ohms.

Let us now consider what
happens when these same tubes are
cold. We know that the cold resist-
ance of a filament is less than its hot
resistance; however, the value of the
cold resistance may vary from tube
to tube. The warm-up time will also
vary indifferent tubes. Fig. 1A shows
the voltage, current and power values
which exist at the instant of voltage
application to the series string. The
cold resistance of tube V1 is 9 ohms,
and that of tube V2 is 7 ohms. By
Ohm's law the values of voltage,
current, and power can be computed,;
and they are listed in the illustration.

* * Please turn to page 93 * *
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selenium rectifier
can be replaced with a

Federal

- UNIVERSAL LINE

ONE SOURCE OF SUPPLY

... Federal's Universal and Regular Lines
provide complete coverage of today’'s
selenium rectifier requirements!

SERVICEMEN! Now you can buy all the selenium rectifier
types you’ll ever need ... from Federal!

Whatever the make or rating of the rectifier being re-
placed, Federal’snew,smaller-size Universal Line—or Federal’s
Regular Line—will meet all requirements!

The Universal Line’s smaller “H” dimension does the
job where space is a factor. The five types are listed below.
All are eyelet construction, with 6/32” mounting screw
enclosed. They are designed to handle approximately 709
of all replacements.

Make your servicing job easier ... more profitable... by
simplifying rectifier procurement. Get uzniform quality, de-
pendability and performance—plus long, long life—by re-
placing with Federal’s Universal and Regular Lines...in
the easy-to-identify “Rectifier Red.” Ask your distributor,
or write to Dept. F-3118.

UNIVERSAL LINE RATINGS AND DIMENSIONS:

Type Max. DC Ma. “’H’* Dim. Max. Plate Size
1263A 65 21/32"+1/32" 11/16" Sq.
1236A 300 1-3/8+1/32" 1-5/8" Sq.
1238A 350 1-3/8'"+1/32" 1-3/4" Sq.
1241A 400 1-1/47+1/32" 2" Sq.
1237A 500 1-3/8''+1/32" 2" Sq.

Federal has available a new type bolt and nut for mounting rectifiers
in tandem. Order bolts by Part Na. IDR-6131; nuts by Part Na. IDR-6015.

Federal Selenium Rectifiers are listed in
Howard W, Sam’s Counter-Facts and Photo Facts

. . . Federal
America’s first and largest manufacturer of selenium rectifiers "g. C-§'*

¢ (Q GERMANIUM
Federal Telephone and Radio Compariy @ vioves:

—in the industry’s

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION most useful

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J. PACKAGE LINE!

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. Ask your
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. Distributor!
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A Method of Eliminating
Interference of Specific

Channels

Continual improvement in the
tubes and circuit designs employed in
RF amplifiers has resulted in in-
creased sensitivity for television
receivers. This increased sensitivity
together with the growing number of
stations coming on the air has given
rise to new problems in television
interferencz. In order to alleviate
these problems, manufacturers have
incorporated in their receivers
features that are consistent with good
design practices. Among these fea-
tures are high-pass filters and various
forms of rraps. In spite of these
devices, interference problems con-
tinue toarise. A greatnumber of these
problems zre the result of RF inter-
ference at a frequency of one of the
channels. The interfering signal may
be a harmonic from a transmitter, a
beat between two transmitted signals,
a signalonan adjacent channel, or the
like. Inthis article, we are concerned
with this type of signal that lies
within the television band.

Upon consideration of the charac -
teristics of this kind of interference,
a tfrap would seem to be a logical
solution to the problem. The reason
for this ccnclusion can be shown by
reviewing the action of a trap.

Traps are usually composed of
inductance-capacitance (LC) circuits
which are resonant at the frequency
of the interfering signal. These LC
circuits may be either series or
parallel resonant, depending upon the
manner in which they are used. The
operation of a trap is based upon a
fundamentzl principle of resonant
circuits. A parallel-resonant circuit
will offer a high impedance to a signal
attheresonant frequency. The selec-
tivity, or sharpness of response, of
the rescnant circuit is a function of
the Q of the circuit. A very sharp
response curve is characterized by
a circuit possessing a high Q.

A series-resonant circuit offers
a low-impedance path at the resonant
frequency. The Q of this circuit will
also affect the response. A series
trap inserted across the antenna
terminals of a receiver, as shown in
Fig. 1A, caases avertical short circuit
at the frequency to which the trap is
tuned. Signals at other frequencies
are passed with very little loss. This

Traps for Standard Coil Tuners

series trapbecomes a simple but very
effective way to eliminate undesired
signals.

A series trap may alsobe placed
between each antenna terminal and
ground. Refer to Fig. 1B. When
properly tuned, these traps will shunt
the interfering signal to ground. At
the same time, the traps provide a
high impedance to ground for signals
at frequencies other than at the
resonant point.

An alternative to this method is
to insert a parallel trap in each leg
of the transmissionline. This system
offers a high impedance at the resonant
point and results in a rejection of the
interfering signal. This arrangement
is shown in Fig. 1C.

In cases where the interfering
signal is strong when compared to the
desiredsignal, a combination of series
and parallel traps may be necessary.
An arrangement similar to the one
shown in Fig. 1D can be used.

When traps areusedtoeliminate
interference on one specific channel,
itis quite possible that they will result
in degraded performance on some of
the other channels. It then becomes

Fig. 1. Various Types [
of Traps.

by DONALD R. HOWE

necessary to employ a method of
removing the trap from the circuit
when the trap is not required. This
is ordinarily accomplished by in-
stalling an auxiliary switch on the
receiver, The trap may then be
switched in or out. of the circuit as
required. This may become annoying
to the viewer, particularly if the
channels are changed frequently;
therefore, it would be extremely
beneficial if a system could be devised
to eliminate the auxiliary switch.

Another point to be considered
is the proximity of the trap to the
tuner input. The length of the trans-
missionline from the trap to the tuner
should be as short as possible. This
is done to minimize the interference
picked up in the line between the trap
and the tuner. Whenthe trap is placed
close tothe tuner, the trap will produce
its maximum effect.

In many instances, a single
series-resonant trap willbe sufficient
to remove the interference. If this
is true, a very novel method may be
employed to eliminate the extra switch,
provided that a Standard Coil tuner
is used in the receiver.

* * Please turn to page 74 * *

| &m
(A) SINGLE SERIES (C)DOUBLE PARALLEL
l %
|
= = Lm
" (B)DOUBLE SERIES (D) COMBINATION SERIES
AND PARALLEL
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Now, TV set owners can understanc
henefits uf Aluminized Tubes!

enes WnY
vou o7 A MuUcH I
CLEARER. smonTER |

v proTURE WITH A [

THESE ADVERTISEMENTS IN

POST EXPLAIN THAT:
1. IN MAGAZINES, the pictures you see (when

B

wIRROR-BACK

PiGTURE TUBE i

| magnified) are made by a series of tiny dots
.,1 3 [ applied to the paper mechanically.
&ix > e ON YOUR TV SCREEN, the pictures are also

|
'l| — Inade by a series of dots (which appear as lines)
apbired.gleclromcally These dots, in both cases,
create a vahety of tones including black, a
range of grays, aerwuhlte BUT, it is the
LENGTH of this “Black- -to-White Range”’
(the gray scale) that makes the picture .excel-
lent, good, fair, or poor.

M-’
| —cv’
| ee
| _|
I Thgse three
! adverhsem\nfs will

appear in POST ths fall.

2. ORDINARY PICTURE TUBES used in most TV sets
made before 1953 produce a short ‘‘Black-to-White
Range.” While the picture is good, the picture tube
cannot develop enough light oulpul for a long ““Black-
to-White Range.”

TALK LONG "BLACK-TO-WHITE RANGE" PICTURES

...SELL BIGGER-PROFIT

PICTURE TUBES

Talk . . . demonstrate . . . and sell “Long-Black-to-White-Range”
clearer, sharper, brighter pictures. It’s easier to sell premium-grade,
brand-new CBS-Hytron Mirror-Backs. ..
quality and dependable full-year
guarantee. Profit more. Tie in
with POST. Get this Mirror-Back
Promotion Kit . . . from your CBS-
Hytron distributor, or mail direct.

A

YTRO

3. CBS-HYTRON MIRROR-BACK TUBES produce up to twice the

with their controlled [mm.

CBS-HYTRON Main Office: Danvers, Massachusetts

light outpul of ordinary picture tubes. Like the silver backing on
a mirror, the shiny aluminum backing on a Mirror-Back tube
reflects to the viewer all the light on the screen. The resulting in-
creased brightness and reduced halation (unwanted spreading of
light from one dot to another) is essential to give you a long
“Black-to-White Range.” The full range you must have for the
clearest, sharpest, brightest pictures that are a joy to watch.

= e e e e e - -—

| How To Get Your CBS-Hytron
Mirror-Back Promotion Kit

See your CBS-Hytron distributor today. He
has a special offer for you on your CBS-
Hytron Mirror-Back Promotion Kit:

1. 22 x 28-inch Advertised-in-POST window
poster.

. 25 consumer self-mailers, “How You Can
Have Clearer, Sharper, Brighter TV
Pictures.”

. Certified Quality Service decalcomania.

See your CBS-Hytron distributor for special
offer. Or send direct for complete kit to

CBS Television »

CBS Laboratories » CBS-Columbia »

A Division of Columbia Broadcasting System, Inc.

A member of the CBS family: CBS Radio
Columbia Records, Inc.
CBS International + and CBS-Hytron

CBS-Hytron, Danvers, Massachusetts. If
you order direct, be sure to include 25¢ to
cover postage and handling. Additional con-
| sumer self-mailers are available for 1¢ each.

b o s oo s e e o e o — —— —— 0
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COLORMAT

PART V

TYPICAL CIRCUITS AND
COLOR FAULTS

Letus examine in detail typical
color receiver circuits that differ
from those used in the conventional
monochrome receiver. It will be
pertinent during the discussions to
point out on a theoretical level the
effects that circujt faults have on the
results obtained in reproducing color
images.

Delay Lines

A defective delay line is ordi-
narily replaced as an entire unit. It
is importart, however, to point out the
importance of terminal impedances.

99 L L

| 1 |
! | 1
| |
! i
| |
| I

!
I
t
|
(
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Fig. 14A. Typical Delay Line As Used in the
Luminance Channel. Waveforms lllustrate
the Effect of Proper and Improper Terminc.-
tion.

by HAROLD E. ENNES

The Mathematical Foundations Upon
Which the Color TV System Operates

Fig. 14A, section 1, shows the
schematic and characteristics of one
type of delay line that is used in the
luminance channel. The value shown
for the amount of delay per section
was calculated without taking into
account any effects of mutual coupling.
Since some mutual coupling exists in
practice, the delay is usually some-
what greater than calculated from the
square root of LC. Attenuation is
negligible when the line is properly
terminated in its characteristic im-
pedance Zg.

With proper termination of the
delay line as shown in Fig. 14A,sec-
tion 2, an input pulse will appear in
the output as a delayed pulse of prac-
tically the same amplitude. This
action 1s illustrated in section 3 of
Fig. 14A. In this case, all the energy
is properly absorbed in the charac-
teristic impedance constituting the
delay-line load. When not properly
terminated, energy is reflected back
and forth between terminal points.

When the terminating imped-
ance is higher than the characteristic
impedance, spurious-pulse trains
occur at an amplitude that depends
upon the degree of mismafch. For
an open circuit, amplitudes are re-
duced only in time by line attenuation
and input resistance. For resistive
termination of a finite value higher
than ZQ, spurious pulses are attenu-
ated on each reflection. Fig. 14A,
section 4, illustrates this action.

When the terminal impedance
is less than Zgp, reflections are in-
verted in polarity and attenuated by
anamount determined by the low-load
resistance. Section 5 of Fig. 14A
illustrates this polarity reversal.
Obvicusly, a short circuit would kill
reflections and the entire signal.

September, 1954 - PF INDEX REPORTER
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When the termination of the
line is correctly loaded, the input
resistance is unimportant except for
gainconsiderations for the amplifiers
concerned, since no reflections can
occur. When the line is not properly
loaded, the input resistance influences
the amount and polarity of the signal
reflections.

Fig. 14B is a partial schematic
of a typical receiver and illustrates
terminations and associated circuits
of the delay line.

Bandpass Amplifier and Color Killer

Fig. 14C shows the first stage
of the chroma section. R2 of the
chroma. input is ganged as a second
section of R1 of the luminance input.
R1 and R2 make up the over-all pic-
ture-contrast control. Since the pro-
per ratios of Y-channel gain to
chroma-channel gain must be main-
tained throughout the system, these
controls operate together. Proper
balance of respective channel gains
may then be adjusted by individual
gain controls later in the chroma
channels.

6CL6
IST VIDEQ AMP

TO BANDPASS AMP
(CHROMA SECTION)

Fig. 14B. Location and Terminal Points of
Y-Delay Line.
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AT LAST...

A Reliable, General-Purpose

5" 0SCILLOSCOPE
atomy $12750

The new ES-520 is PRECISION-engineered in response to long and growing
demand for a reliable, factory-made, general purpose 'scope at a price within
reach of all to whom initial investment is of extreme importance.

The ES-520 conforms to every PRECISION standard of quality, workman-
ship and performance. It is a completely factory-engineered, factory-wired and
factory-calibrated instrument . . . ready to go to work for you the moment you
take it out of its carton!

o (7, - ! SPECIFICATIONS

— PRECISION —
Series ES-320
CATHODE RAY OSCILLOGRAPH

% Push-Pull vertical drive. 20 millivolts per inch sensitivity.

* 3-Step, frequency-compensated, vertical input attenuator.

% Vertical frequency response 20 cycles to 500 KC within 2 DB

% 1 volt, peak-to-peak, built-in vertical voltage calibrator.

Excellent vertical square wave response from 20 cycles to 50 KC.

Push-pull horizontal drive. 50 millivolts per inch sensitivity.

‘H’ frequency response 20 cps to 200 KC within 3 DB (at full gain).

...and STILL THE LEADER IN ITS FIELD Internal linear sweep 10 cycles to 30 KC. Neg. and pos. sweep synch.
o Tube Complement: 12AU7 V' cathode follower and amplifier, 6C4

for performance, versatility and value — phase-splitfer, 12AZ7 push-pull 'V’ drive. 6AB4 ‘H’ amplifier. 12A77

the popular push-pull ‘H’ drive. 12AU7 sweep oscillator. 6X4 rectifier, 1V2
hop PMCIHON high potential rectifier, NE-51 calibration regulator, 5UP1 CR tube.

* % % %%

ES.500A * Built-in 60 cycle sine-sweep phasing control.
HIGH SENSITIVITY : Beam modu{atlon input .termmal at frpnt of panel.
WIDE-RANGE A ;\Illt4 deflection pla;:as dir:a;tlytaé:cesyzle at rear.
1 ilter-type, removable, calibrated graph-screen.
5 OSCILLOSCOPE * Ftched, anodized, heavy gauge aluminum panel.
The famous £S-500A incorpo-
el e et SERIES ES-520: In black ripple finished, rugged steel cabinet, 8% x 14% x
| necessary to meat the more 16%2”. Complete with all tubes, including SUP1 CR tube. Comprehensive instruc-
\| critical needs of modern tion manual.  Code: Quest.  Shipping weight: 30 Ibs.  Net Price: $127.50.
*! electronic circuit analysis,

“ AM, FM and TV,
SERIES ES-500A: in jouvered, black ripple-finished,  PRECISION MaﬂaNAppnra!us Company, Inc.
1eavy gauge steel case, 8% x 141 x 18”. Com- .i"'a‘i""""'""

slete with removable light shield, calibrating mask { B2-47 SORRLE HARPING SLVEE, [ELMHURSY 6,5, Y.

4nd detailed instruction manual.Net Price: $173.70 Sartendof Ahcunacy Export Division: 458 Broadway, New York 13, U.S.A. Cables: Morhanex
U Canada: Atlas Radio Corp., Ltd., 560 King Street W., Toronto 2B
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FROM
PG S
FIG 1aBY

BANDPASS FILTER
CAPPROX 2.3-4.2 MC)

Fig. 14C. Bandpass
Amplifier and Asso-
ciated Circuits.

The amplified composite signal
appears in the plate circuit of the
bandpass mplifier where itis loaded
by a filter which restricts the band-
pass to approximately 2.3 to 4.2 mc.
The color-carrier sidebands along
with the higher Y-signal frequencies
are passed, but the lower frequencies
whichinclude H and V syn¢ pulses are
eliminated.

The grid returnof this amplifier
is through R5 and C5. This network
constitutes a bias time constant and
is shunted by the color-killer triode

IST VIDEC
AMAx 18K
TO Y CHANNEL
1 3 58MC
BURST
] TARE-OFF
TRANSFORMER

TO ¥
i &
¢ BURST
- AMP
L

2 l E T P2 54 SEC

Lp << 254 SEC

PULSE.

PU_SE PASSED
WITHOUT DISTORTION DIFFERENTIATED

Fig. 14D. A Gated Burst Amplifier.

through a separate winding on the
horizontal-output transformer. The
grid of the 6BL7 is returned to a plus
300 volts and to a point on the color-
sync phase discriminator. During
monochrome transmission, no color
burst is transmitted. The phase -
discriminator circuit is inoperative,
and no negative voltage is supplied to
the grid of the color killer. The color
killer will conduct because of the
positive pulses which are applied to
the plate of the tube. This conduction
results in the charge of C5. The
time constant of C5 and R5 is such
that a negative voltage which is suf-
ficient to cut off the bandpass ampli-
fier will be maintained between con-
duction periods. By cutting off the
bandpass amplifier, the possibility
of spurious chroma response during
monochrome transmission is eli-
minated.

For color signals in which the
color sync burst is transmitted, the
grid of the color killer is held nega-
tive by a potential developed in the
phase discriminator from APC (auto-
matic phase control) action. Since the
tube then cannot conduct even with a
positive plate,C5 is not charged, and
the bandpass amplifier functions
normally.

It is recalled from earlier dis-
cussion that it is advantageous to
eliminate the color sync burst from
the and Q demodulation circuits and
subsequent chroma amplifiers. This
is shown, in the case of Fig. 14C, to
be accomplished by feeding a negative
pulse at H-flyback time to the screen
of the 6U8. Since the flyback pulse
is only approximately the duration of
H-sync (5 sec), it is necessary to de-
lay or widen the keying pulse so that
the negative screen holds past the
occurrence of the color sync burst.
In this circuit,R4 and C4 constitute a
time constant sufficiently long so that

September, 1954 - PF INDEX REPORTER
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the charge of C4 through R4 holds
the screen negative until slightly
after the end of the color burst when
active line scanning starts.

Burst Separator and Amplifier

It is necessary to separate the
color sync burst from the composite
video signal in order to drive the
synchronizing section of the chro-
minance circuits. One method for
doing this is illustrated by Fig. 14D.

The control grid of the burst
amplifier receives the color burst
through the tuned take -off transformer
in series with the plate of the first
video amplifier. Amplification of
only the burst is assured by gating
the cathode of the 6U8 at the proper
time during the blanking interval.
During the positive interval of the
flyback pulse, the cathode remains
too far positive to allow conduction
of the tube. During flyback time, the
pulse is negative and intercepts the
conduction potential just before burst
time. The cathode is held negative
by the gate pulse (hence the tube is
conducting) until just after the end of
the burst interval. The gated color
burst is amplified and fedto the phase
discriminator through the tuned plate
transformer,

* * Please turn to page 41 * *

POSITIVE
SIGNAL

FROM,
VIDEg AMP B+
BANDPASS AMP

NEG. GATE PULSE v

Fig. 14E. Gating Circuits for a Burst Ampli-
fier and a Bandpass Amplifier.
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2l
’Iﬁ}‘

No more chasing ’3}‘!3__
alt over town to find . "~

an exact replacement!

Heard about Centralab’s new Fastatch®™ Custom-Control System?

T XAE-Releledcombinations of resistance and taper

L

No more waiting
for delivery

of out-of-stock items!

are ALWAYS IN STOCK, wherever you see this sign

With this new plan, your Centralab distributor always
has the dual-concentric replacement you need. ..
one that's 100% tested and guaranteed by Centralab

Again, pioneering by Centralab pays
off for you. Again, Centralab saves you
time, steps, and money. Here’s how:

Centralab introduces a unique sys-
tem of Fastatch dual-control units
that snap together to give you more
than 4,000 different combinations of
resistance and taper.

So now your Centralab distributor
can give you the right replacement for

wwWwW americanradiohistory com

practically any dual-control custom,
current or future(including color T'V)!

Moreover, you don’t have to do the
manufacturer’s job-—there are no loose

parts no lugs to bend ... no
tricky assembling. Fastatch units are
completely assembled, tested, and

guaranteed by Centralab.

Have your Centralab distributor
demonstrate these new Fastatch units.
And write for bulletin 42-218.




SAFEST FOR SERVIMCING

:w e

s e
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it's a snap
to get the
right

custom dual

Snap front unit.

(with outer shaft
cut to length)

10 rear unit

(with blue shaft
cut to length)

Snap on switch...

(from Fastatch
KB series)

Add the knobs
—and there’s your
custom dual

Send for
free bulletin 42-218
or write CENTRALAB

a Division of Giobe-Union Inc.
948-] E. Keefe Ave., Miilwaukee 1, Wis.

*Trodemork



e Huge 9’ Meter

HICKOK practical engineering provides e New Feature Permits

the low-cost answer to your needs for a . .
multi-range Volt-Ohmmeter in a profes- Fast Conhnu:fy Tests
sional engineer's top quality instrument. .,

Designed around the HICKOK-built9” @ Plus and Minus
internal pivot merter, the 225 offers many D.C. Voltages
new features to improve the speed and
accuracy of your radio-TV servicing.

D.C. Zero-Center Scale

Extra long scales minimize reading
errors and permit permanent placement
of the equipment at £ more practical
working distance.

Additional features: ¢ Built-in buzzer
for continuity tests ¢ Accurate Peak-to-
Peak scales for measurement of complex
waveforms * D.C. Zerc-Center scale for

galvanometer applications * New,
HICKOK single unit AC-DC probe.

Panctions :
D.C. VOLTMETER: Pius D.C. Vats: Oto 1.5, 3, 12, 30,
120, 300, 1200.

Minus D.C. Volts: 0 to 1.5, 3, 12, 30, 120, 300, 1200.

Input Resistance: 10 megohns with new HICKOK
Dual-Probe.

Zero-Center Scale: For discriminator alignment and
other galvanometer applications.

OHMMETER: Design Center: 10 ohms.
Ranges: x1, x10, x100, x10C0, x10,000, x100,000,

x| megohm.
Readability: 0.2 ohms to 1,00 megohms.

A.C. VOLTMETER: 7 Ranges A.C. RMS: O to 1.5, 3, 12, Single Unit AC-DC Probe
30, 120, 300, 1200.

7 Ranges A.C. Peak-to-Peak: J to 4, 8, 32, 80, 320,
800, 3200.

Frequency Characteristics: Flat from 40 c¢ps. to 3.5 mc. M 0 D El

Ask for a demonstration of the

Model 225 Today!
THE HICKOK ELECTRICAL INSTRUMENT COMPANY

CHOICE OF ...
10566 DUPONT AVENUE
CLEVELAND 8, OHIO .THE EXPERTS

PR3OKV High Voltage Probe...

Is available to extend range of the
Model 225 to 30,000 volts D. C.
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HORIZONTAL

Part IV

The Gruen Circuit

This article which is the fourth
of the series covers the operation of
a phase dstector, a capacitive re-
actance tuke, a sine-wave oscillator,
and a discharge tube when the com-
bination of these stages is used to
generate aad control the horizontal
sweep in a television receiver. The
circuit wh.ch will be described is
illustrated in the schematic of Fig.
8-25. Waveform numbers on the
schematic identify points at which
significant waveforms can be ob-
served. The operation of the system
may be explained through an analysis
of these waveforms and the phase re-
lationships between them.

The connection of the equipment
for this analysis has been given in
previous articles inthis series,but it
will be repeated here for the con-
venience of the reader who desires to
follow the analysis by direct obser-
vation of the waveforms. In order to
provide a suitable means of compari-

son between the various waveforms,
the oscilloscope was synchronized
externally with the saw-tooth voltage
which is present at the grid of the
horizontal-output tube. A 500,000-
ohm resistor was included in series
with this external sync connection so
that the receiver operation would not
be disrupted by loading of the circuit.
By synchronizing the scope in this
manner and by maintaining the fre-
quency and amplitude of the horizontal
sweep of the scope at constant values,
we obtained all the waveforms with
reference to approximately the same
time base. Then, by the placement of
associated waveforms one above the
other, any change in either the fre-
quency or the phase of these wave-
forms is made apparent. In addition,
an isolation probe was used in the
vertical-input leadto prevent the input
capacity of the scope from affecting
the receiver performance.

This system, like allother AFC
systems, performs a comparison

by William E. Burke

between the received sync pulses and
the horizontal-oscillator signal; and
it controls the frequency and phase of
the oscillator signal so that the sig-
nal will always be in the correct re-
lationship with the sync pulses. The
phase detector performsthe compar-
ison actionand produces a DC voltage
which is appliedtothe reactance tube.
This tube then controls the frequency
and phase of the oscillator. The os-
cillator output is applied to the dis-
charge tube which generates the
correct waveform for application to
the horizontal-output tube.

Phase Detector

The phase-detector tube, V1 on
the schematic of Fig. 8-25, requires
two applied signals for its operation.
These are a sync-pulse signal from
the sync separator and amplifier and
a feedback signal from the horizontal-
output stage. The two signals are

* * Please turn to page 88 * *

1 6AQ7

1 6SN7
W2

®

1 6SN7

SEC.ON
HORIZ. OUTPUT
TRANS.

@ OUTPUT GRID

I
|11

220 MMF
HORIZ.

DRIVE

Fig. 8-25. Schematic of Gruen AFC Circuit.
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RTV-ize!

FOR FAST, SURE, ECONOMICAL
.f\,x CONTROL REPLACEMENTS

\ As easy as using the 'phone book. As sure
: i as if you looked up the original specs of that chassis.
/ ! All because Clarostat engineers, responsible for
\ the majority of TV controls in use, have compiled
the replacement data available to you in the

’[. | Clarostat TV Control Replacement Manual

and the Supplementary Sheets.
Listings are by set-manufacturer’'s model
and chassis, part number, Clarostat catalog number,

function and description. Cross references, too.

New 265-page
Second Edition.

.

Supplementary
sheets available
from your distributor.

RTV replacements available
when Standard types won’t do.

Standard types, espe-
cially field-assembled
**Pick-A-Shaft"'* and
"*Ad-A-Switch” * controls.

The 265-page Clarostat TV Control Replacement Manuval (2nd
Edition) and Supplementary Sheets to this Manual provide
you with our latest TV control-replacement data. Ask your
distributor for the Manual and Supplementary Sheets.

T W s

- CONTROLS AND RESISTORS

-'(thosm MFG. €O, INC., DOVER, NEW HAMPSHIRE
n Conada: Cano dian Marconi Co., Ltd., Toronto, Ontario
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The Capehart "Concert Hall"
Model RP-154 (Fig. 1) is a complete
high-fidelity unit designed for use as
a high quality music system for the
home. The front view reveals that
an AM-FM tuner is inciuded as well
as a high quality record changer
equipped with a triple-play magnetic
pickup. The left half of the cabinet is
utilized as the enclosure for a woofer -
and-tweeter loudspeaker system.

A more detailed description of
the equipment used in the Model RP~-
154 will show how carefully it has been
designedto make ita complete system
housed in one cabinet.

Thelarge chassis (Fig. 2) com-
bines the AM-FM radio tuner, the
amplifier, and the power supply into
one unit. The tuning dial, volume
control, channel -selector switch, con-
centric tone controls, and tuning
control are mounted on the front of
the chassis.

The compensated volume con-
trol consists of dual potentiometers
whichaid in maintaining tonal balance
atall levels of loudness. The ON-OFF
switch is actuated by the volume-
control shait,

The independent bass and treble
tone controls which are mounted con-
centrically provide a wide range of
boost or droop for both the iow and
high frequencies. The amount of
equalization made possible by the use
of these controls is very useful
because of the great variations in
frequency palance encountered in
records and other program material.

The four-position channel-
selector switch permits easy selection
of FM or AM radio reception, phono-~
graph operation, or reception on an
auxilliary channel marked SS (Special
Service). This auxilliary channel
provides for signal inputs from such
sources as TV receivers and tape
recorders.

The tuning control is used to
tune the FM or AMreceiver, depending
upon the channel which is being used.

A ratio detector is used in the
FM section of the conventional AM-
FMreceiver. Radiation from the FM
oscillator is kept down to a very low
ievel. Terminalsare provided for an
FM antenna, whereas a ferrite-rod
type of antenna is featured in the AM
section.

A 10-kc filter is included in the
AM detector circuit to eliminate the
10-kc whistle (the beat between
adjacent AM stations) which can be
so annoying when one is listening with
a high -fidelity AM receiver such
as this.

Audio Fazts

The Capehart High-Fidelity

Radio Phonograph
Model RP-154

Negative feedback is employed
in the amplifier whichuses two 6V6GT
tubes in the output stage. The output
isratedat12.5 watts maximum power
output. Distortion is held down to a
very low percentage, and the extended
frequency response is very smooth.

The three -speedrecord changer
is a high quality unit featuring a
weighted turntable, heavy four-pole
motor, and adie-cast metal arm fitted
with a plug-in magnetic cartridge.
To avoid damage to the idler wheel
while the changer is standing idle, the
speed selector can be turned to its
neutral position. This action dis-~
engages the idler wheel and removes
the heavy pressure from its rim,

BASS AND TREBLE
TONE CONTROLS

VOLUME CONTROL
ON-OFF SWITCH

Fig. 1. Front View of
Capehart Model RP-
154.

LOUDSPEAKER
ENCLOSURE

THREE-SPEED

by ROBERT B. DUNHAM

Incidentally, the control circuit
in the amplifier is wired in such a
manner that when the channel -selector
switchis turned to the phono position,
the supply of power to the complete
system is controlled by the ON-OFF
switch on the record changer. When
the record changer automatically
turns off at the finish of the last
record (or is manually turned off)
while the selector is set on phono, the
complete system is turned off.

The phono preamplifier (Figs.
2 and 3) supplies the gain and equali-
zation for correct operation of the
magnetic pickup, which in this case

* * Please turn to page 86 * *

CHANNEL-SELECTOR
SWITCH

TUNING

AM-FM N
TONER CONTROL

TRIPLE-PLAY
MAGNETIC PICKUP

RECORD
COMPENSATOR

RECORD CHANGER
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L)/ thosper Tanitig

than any other

AUTOMATIC ROTOR

They said it couldn’t be done — never thought it possible
— but HERE IT IS! The AR-1 and AR-2...the sharpest

tuning AUTOMATIC ROTORS in the world. Superior
construction and quality manufacture are featured in
these as in the other CDR ROTORS, plus a handsome
NEW MODERN DESIGN CABINET styled along lines
for gracious, contemporary living. An added feature is a

MECHANICAL BRAKE THAT IS RELEASED MAG-

NETICALLY! Here, truly, is the ultimate in rotors —
handsome design, accurate, pinpoint, automatic perform-
ance easier to set and adjust — and CDR dependability!

Model TR-2

Theheavy-dutyrotorwith
plastic cabinet featuring
“Compass Control”’, il-
luminated “‘perfect pat-
tern” dial, uses 8 wire
cable

Model TR-4
The heavy-duty rotor
complete with hand-
some, modern design
cabinet with meter con-
trol dial, uses 4 wire
cable

Model TR-11

The same as the TR-12
without thrust bearing,
complete with meter con-
trol dial cabinet, uses 1
wire cable

wire cable

bearing

Model AR-=-2

. ..complete, AUTOMATIC rotor with
THRUST BEARING...and handsome

modern design plastic cabinet, uses 4

Model AR-1

....8ame as AR-2, without thrust

Model TR-12
A special combination
value consisting of com-
plete rotor including
thrustbearing. Handsome
modern cabinet with me-
ter control dial, uses 4
wire cable

pa—

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.
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A new

dimension
In price and
performance

SCOtty

0

GUARANTEED FOR 1 YEAR

Greatest Antenna
Value in America COMPARE

The new “Scotty” has every WALSCO “Scotty”| 3.77
quality feature necessary for .
crystal-clear reception in 0 L
metropolitan and surburban areas. AntennaC | 4.86
Good gain and directivity on all | AntennaD | 5.40
VHF channels. Used effectively / antenraE | 460

for UHF, or as a combination
antenna. Tested and approved

; Place your order today
for color reception.

Easily

H\ . stacked for
A Il/b.e()—— semi-fringe 3
reception
Foy EE6TRONIGS coapoRaTion .

3602 Crenshaw Boulevard, Los Angeles 36, California
.

Sasnani;

o

Export Distributor:
AD AURIEMA, Inc,, 89 Broad St., New York 4, N.Y.
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Receat trends in the General
Electric line of receivers are exempli-
fied by the Model 21C240. By investi-
gating this model in detail, the service
technician may become more familiar
with current General Electric tele-
vision reczivers and consequently
better prepared to service them.

The first feature that becomes
readily apparent upon viewing the
chassis is the familiar dip-solder
method of assembly used in General
Electric receivers. This may be seen
in Fig. 1 which shows the chassis of
Model 21C240. This receiver has a
complement of nineteen tubes,
exclusive cf the 21AP4B picture tube.
The video carrier IF is 45.75 mega-
cycles, and the sound carrier IF is
41.25 megzcycles.

The picture tube is mounted
separately from the chassis by support
brackets attached to the receiver
cabinet. This permits the two units
to be removed from the cabinet
individually.

VHF Tuner

The RJIX-062 is supplied for
reception of the VHF channels 2
through 13. This is a switch type of
tuner and has an input designed for
300-ohm lead-in, An IF trap is in-

cluded at the input of the tuner to
eliminate interference from signals
in the IF range. The adjustment for
this trap is located on the top of the
tuner. Proper adjustment is accom-
plished by tuning the trap for minimum
interference. Care should be taken
to see that the trap is not tuned into
the range of channel 2.

The RF amplifier consists of a
6BQ7A dual triode connected in a
cascode circuit. The grid bias of the
first triode section is controlled by
the AGC voltage.

The triode section of a 6X8
functions as the oscillator for the
tuner. Individual frequency adjust-
ments are provided for each channel.
These adjustments are accessible
without removing the chassis from the
cabinet. The fine-tuning control is
on a separate shaft connected to the
tuner by a dial-cord arrangement.

The converter stage utilizes the
pentode section of the 6X8. The out-
put of the converter is fed to the first
IF amplifier.

Fig. 1. The General
Electric Model 21C-
240.
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Video IF

Two traps are contained in the
grid circuit of the first IF amplifier
which is a 6CB6. One of the traps is
tuned to 47.25 megacycles to provide
attenuation of the sound signal in the
adjacent channel. The sound signal
in the tuned channel is attenuated by
the other trap which is resonant at
41.?5 megacycles.

The second and third IF ampli-
fiers are also 6CB6 tubes. Interstage
coupling is accomplished by single-~
tunedtransformers. Inaddition, these
transformers are stagger tuned to
achieve the desired bandwidth. The
output signal from the third IF stage
is transformer coupled to the video
detector. The circuitry employed in
the IF stages is conventional. The
main difference between this IF strip
and those used in some of the previous
General Electric receivers is the
tube complement. Some of these
earlier receivers used lower-gain
tubes with four IF stages in place of
the present three stages which employ
6CB6 tubes.

Video

Videodetection is accomplished
bya Y151 crystal diode which is con-
nected as a series detector. The
output of the detector is fed to the
6CL6 video amplifier. Several video
peaking coils are contained in the
circuit linking the detector and the
video amplifier. The cathode of the
6CL6 is returned to ground through
a potentiometer which serves as the
contrast control.

The plate circuit of this stage
contains a 4.5-megacycle trap and
two video peaking coils. The video
signal is then fed to the cathode of the
21ZP4B picture tube. The cathode

* * Please turn to page 71 * *

37



Poof! G ES
Viad Sl e
: Vs \ TN
THERE | // | s \
GOES  {ff ;e Ji- o \
NOISE! i L1 o
il [
(R S
\
\\\\ A /
S N | ~/
Y A
- N P o
* ELRCTs CAb

COMtaCT ¢ Eant!

| SRRt J

G-C PORTABLE WIRE REEL New, con-
venient way to handle wire coiled
on spools. Just slip spool onto reel

G-C SPEEDEX WIRE STRIPPERS New
automatic 766 series has delayed
return action to prevent crushing of

G-C TUNER-KLEEN'R  For every Stand-
ard Coil tuner. Cleans both sta-
tionary and rotary contacts at every

G-C SPRA-KLEEN The original powet
spray electrical contact cleaner and
lubricant. Eliminates noises in TV

twist of the channel selector. Easy tuners, contacts, controls, relays and and pull out what you need. No fine stranded wires. Easy to use,
to install, means extra profit, better switches. No waste, no need to more twisted or tangled wire when with easy-grip  handles for easy
reception, remove parts. you go out on a job! operation. Interchangeable blades.
No. 9132 ... Net $1.00 No. 8666 6 oz. can........ Net $1.00 o No 911 Net $3.60 Specify wire size,

Series 766 (12 models)... Net $4.95

Save time... Save money... Speed up your service work!

with

SERVICE AIDS

AT LEADING PARTS DISTRIBUTORS EVERYWHERE

g

¥

-

G-C GENERAL SKRATCH STIK Easy to
use, in handy carry-with-you case.
Removes scratches on walnut, ma-

d

G-C [LLUMINATED INSPECTION MIRROR
Penlight batteries make this tool
independent of cords or connections.

G-C “TUX" TOOL KIT Made of re-
markable new ‘““Alathon’ polyethy-
lene. Flexible, tough, will not lose

G-C DELUXE ALIGNMENT TOOL KIT
Handy roll type case with 16 most-
used tools. Tool tips are extra thin,

| }
{ !
|
I |
I |
| |
I I
| |
| I
I |
I |
I I
| |
| |
I
!

of best grade hardened spring steel hogany, oak—all shades and colors. shape. Keep your tools with you, | Adjustable 1” hinged mirror mounted
for long useful service. Value of Avoid embarrassment on the job your tape on a chain. Lightweight. to 6" ftransparent lucite rod. No
tools sold separately $15.00. wipe Skratch Stik on that No. 8943 ... Net $2.37 | shock. On-off switch. length 12%”.
No. 8280 Net $7.74 accidental scratch! Bulb, less batteries,

No. 909 ... ... Net $0.30 I No. 8725, ... Net $1.95

G-C COMBINATION LEAD-IN TUBE AND LIGHTNING ARRESTOR

. ) . a0
Simplest feed-thru idea you ever saw. Drill % FHEE Youn! copy of dha B, iillisiiaid

I ' and i t. Arrest
hole, any wall up to 16" and inser rrestor on B ctolos Bat) pestetodg

:
) .

outside, wall plug inside. A new G-C exclusive!

No. 8641 ... .. Net $2.37

GENERAL CEMENT MFG. CO. '

903 TAYLOR AVENUE ° ROCKFORD, ILLINOIS
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Down in Antarctic
waters whare whaling is a science,
the catcher ship of a whaling fleet
will shoot an explosive harpoon into

WHALES.

a whale. Then they play the mamal
with the three-inch nylon rope till it
gives up and can be reeled in. If the
caich is a plue whale that sinks after
death, the next step is poking an air
pipe into the whale and inflating it
with thousands of cubic feet of com~
pressed air. A tiny battery-operated
radio transmitter is then shot into
the whale's carcass, and the catcher
goes off in search of another whale.
The follow -up buoy boats are equiped
with radio direction finders so they
can go straight to the whale, even in
darkness cor fog. Then they tow it to
the factory ship. For more of the
story of how modern machinery
operates today at the loneliest end of
the earth, read the new book by
R. B. Robertson, "Of Whales and Men."

ENIGMA. Round and round the
wheel goes. and where it stops nobody
knows. Such is roulette, and such is
color television today. RCA announced
it's stopping production of its 19-inch
color tude, with intimations that
something still better is in the offing.

& 92
\ g} TR

SALZS. Thedropin radio sales
for the first half of 1954 was baffling
to manufacturers who'd learned to
live right up to the 1952 and 1953
booms-year sales, but actually the
change is far from world-shaking.
Available figures for retail radiosales
show 1,330,000 sets sold in the first
four montas of 1954, as compared to
1,350,000 for the same months of
1953 and 2,150,000 for those months
in 1952,

OY\ Jotin Mearhees

Dollar and Sense
Servicing

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

Radio set inventories totaled
about 3.5 million at the end of April
this year, with 1.4 million of these
on dealers shelves, 1.1 million in
distributor storerooms, and about one
million still stuck at the factories.
This probably means you'll be seeing
liquidation sales and price-cutting
deals this fall, particularly among
slower-moving models in the higher -
priced brackets.

CHOPPER. One of the cutest
new components we've seen lately is
a photoelectric chopper which breaks
up a weak and slowly varying DC
signal into an AC signal that can be
amplified more easily. All there is
in the housing is a U-shaped neon
flash tube and a tiny selenium photo-
electric cell. The flash tube is con-
nected to any 60-cycle power source
of appropriate voltage, and the photo-
cell is connected in series with the
DC signal circuit. The repeated
flashing changes the resistance of the
cell 120 times a second to give the
desired chopping action, and the AC
signal is picked off across the cell.
It's designed chiefly for use in guided
missiles, in place of the vibrator type
of choppers that don't always withstand
the high-G shock of launching and the
vibrations of flight. Avion Instrument
Corporationin Paramus, N. J., is the
manufacturer.

Incidentally, this firm has an
ingenious array of desks for its
engineers. They're made from flush
panel doors, with one end resting on
atwo-section metal filing cabinet and
the other end having feet made from
1 1/2-inch wood dowel rods fitting
into drilled holes at a slight angle.
Total cost is only a fraction of that
of anewdesk. Try one for your shop;
oftentimes an odd-sized door can be
pickedupatabargain. At a Chambers
Street surplus store in New York City
last year, you could take your pick
from hundreds of them for $10.95 each.

September, 1954 - PF INDEX REPORTER
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SCRAMBLER. For those who
want to scramble up & telephone or
radio conversation, the MX 595-6SQ-1A
Speech Scrambler can be bought on
the surplus market for $45. It uses
numbered code cards to insure com=-
plete privacy. It'll take another $45
for a companion unit to unscramble
the jibberish at the other end. These
scramblers were advertised in June
Electronics by V & H Radio & Elec-
tronics, 2033 W. Venice Blvd., Los
Angeles 5, Calif.

Kinda reminds us of the IFF
unit we spent twenty bucks for right
after the war. It looked so pretty with
its acorn tubes and other cute UHF
components that we did not have the
heart to break it up to salvage the

parts.
B i l"\
Tanar P {ﬁ:."'-; “52:

PRIVATE EYES. Latest trick
for getting the evidence needed for
extracting a divorce from an errant
spouse is industrial television. The
private eye gets into the room some-
how when no one is around and installs
the TV camera of cigar-box size
behind some concealing plant or behind
a one-way mirror on a closet door,
runs the wires to an adjoining room
having the monitor receiver, then sets
up a camera to snap shots off the
screen. The detective can then relax
in leisure in a comfortable chair,
glancing occasionally at the screen
to see how the action is coming, and
reaching up at appropriate moments
tosnapthe camera andrewind the film.
Being in a separate room the click,
of the camera can't be heard by the
performers. The TV camera is of
course completely silent. Already
two contested divorce actions have
been settled out of court as a result
of TV photos. Thus does television
invade still another phase of our way
of life.

* * Please turn to page 60 * *
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Ever since Daddy got his

Jensen 1-A-DAY SALES PLAN
(and the cute little Needle Caddy Kit)

he’s been selliug needles like hot-cakes! .

P.S. This could be a sweet deal for you, too—
sellin’ needles on every service call!

e
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TV Colormath

(Continued from page 27)

Fig. 14D, section 2, shows some
waveforms which illustrate the effect
that proper burst-transformer time
constant L/X has on the pulse-passing
characteristic. So long as L/R is
muchgreater than the pulse duration,
whichis 2.5 microseconds, the color-
burst envelope will be passed without
distortion. Should L/R becomes less
than this curation, with a radically
increased R or decreased L, the
envelope will be differentiated; and
the color burst is lost.

Another method for extracting
the color burst is shown in Fig. 14E.
In this example, a negative gating
pulse is fed to the grid of a keyer, is
amplified,and is inverted in polarity.
The resultant signal is fed to the grid
of a burst-amplifier stage. The
cathodes of the burst amplifier and
the keyer are connected together.
The heavy conduction of the keyer
tube during scan time produces at the
cathode a positive voltage which is
sufficient to cut off the burst amp-
lifier. The positive pulse which is fed
to the grid of the burst amplifier is
sufficient to overcome the bias volt-
age applied to the cathode, and the
tube conducts. Thus, the color burst
is extracted from the composite video
signal and is passed to the phase-
detector circuit.

Fig. 14E also illustrates a cir-
cuit which can be used to kill the
color sync burst in the bandpass amp-
lifier. The triode section of the 6U8
is employed as a cathode follower to
feed the grid of the pentode section
through a 1N34 diode. For the dura-
tion of the negative gating pulse, the
positive terminal of this diode is held
too far negative to allow conduction;
and gridNo. 1 of the pentode receives
no signal, During intervals between
gating pulses, the video which is of
positive polarity at this point is
passedand amplified. Sincethe gating
pulse is ustally taken from the hori-
zontal-deflection system, it should be
realized thet the stability of the hori-
zontal AFC is of great importance for
color receivers. The phase of the
gating pulse must not radically change
over the normal range of the hori-
zontal-hold control.

Color Sync and Phase

The output of the burst ampli-
fier feeds a phase-detector circuit
which also receives a signalfrom the
local 3.58-mc oscillator. The phase
detector has an output voltage which
indicates by changes in polarity and
magnitude any difference in phase of
the two signals. Thiscorrection volt-
ageisfed tca conventionalreactance-

E
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Fig. 14F. Phasing Requirements for the CW
Signals to Enable Demodulation on the | cind
Q Axes.

tube circuit which locks the local
oscillator on frequency and at a
specific phase relationship with the
transmitted color burst.

Before looking at typical circuits
in this section of the color receiver,

BURST AMP
{FIG 14D}

let us review system requirements
for the Iand Q circuits. Fig. 14F aids
in this review. Remember that a de-
finite phase relationship is necessary
so that I (wideband color) lies along
the orange-cyan axis of the color
triangle.

The voltage induced in the
secondary of the transformer shown
in section 1 of Fig. 14F will lag the
primary reference-burst current by
90 degrees. This 1is conventional
transformer action. Since this sec-
ondary is center tapped, voltages at
opposite ends are 180 degrees apart.
Thus, E1 and E2 are 180 degrees
apart and in quadrature to the refer-
ence burst as shown in the phase
diagram.

We may now see that (in Fig.
14F, section 2) if the voltages El
and E2 are exactly in quadrature to
the color-burst phase, adjustment of
the phasor control (R-C combination
which produces a leading phase angle)
to 33 degrees will cause the output
voltage to lie along the I axis. I E1
and E2 are not exactly in quadrature
to the reference burst (as is usually
the case due to leakage reactance),
the phasor control covers an adequate
range to provide proper phasing.
This voltage is fed to the phase dis-
criminator which compares it with
the reference burst. A correction
voltage will thenhold the local oscil-

KILLER
l tFIG 14C)

|

100K

;

- 5v

Fig. 14G. A Color-Synchronizing Circuit.
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\ PROVED BEST

on all weather tests

PCOMENNATUE

STEEL PIPE FOR MASTING

Here’s why:
ONLY TENNATUBE HAS
ALL THESE FEATURES

e SPECIAL Aluminized Metalescent Finish (inside and out)
e SPECIAL Foshond* Preparatory Coating (inside and out)

. ® FULL High-Strength 16 Gauge Steel Pipe (.065" wall)
e FULL 1Y 0.D. Steel Pipe
e FULL 6" Expanded End for Superior Strength—

Self-Locking Joints

CHECK THE TEST RESULTS

BEST COMPETITIVE MASTING
EXPOSURE TEST NEPCO TENNATUBE OF THE MANY TESTED

HUMIDITY TEST 500 Hours 500 HOURS

1009 Humidit
%" | NO BREAKDOWN | rrcananc
APPEARANCE

THE FOSBOND
PROCESS”

The Fosbond process
duces @ corrosion-
istant phosphuie

pto

res .

NE's | 9 4 AY TEST 215 Hours 215 HOURS
coating that 105 T VERY PRONOUNCED
metalescent finish to n% at 95° F. NO CHANGE At
the steel pipe.

w5 WEATHER- r 300 HOURS
\\f,’/ OMETER "300%HHA°;GSE BEGINNING TO
DETERIORATE

NEPCO LINE INSTALLATION ACCESSORIES

VHF Antennas ¢ UHF Antennas » Wall Brackets * Chimney Mounts
Banding ¢ Clamps ¢ Guy Rings ¢ Telescoping Masts

National Electric Products J@...

RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA.
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lator at this phase angle (I axis), as
described in the following.

Observe in Fig. 14F, section 3,
that a 90-cegree lag phasor from the
I axis will supply a carrier along the
Q axis. The importance of this lies
not so much in practical adjustment
of receiver circuits but in the fact that
it enables a more accurate visualiza-
tionof the system function. A phasing
control, ordinarily on the front panel,
properly phases the local oscillator
so that the locally injected carriers
fallonthe Iand Q chrominance-signal
axes. Improper adjustment causes
inaccurate color reproduction such
as reds going blue,blues going green,
and the like.

Fig. 14G shows onetype of APC
loop for color synchronizing.. Diodes
D1 and D2 constitute the phase-dis-
criminator circuit for comparison of
the local-oscillator signal through T1
with the transmitted burst signal
through T2. Note that the diodes are
connectedtd conduct on the same half-
cycle of the signal. No conduction
will occur without voltage from the
burst amplifier.

Under conduction, the plate of
D2 will go negative with respect to
ground. This point connects to the
color-killer grid (Fig. 14C) toprevent
that tube from conducting during color
telecasts.

Transformer T1 containing the
phase control serves the function de-
scribed in the foregoing. The dis-
criminator will then act to supply a
correction voltage for the reactance
tube so that any deviation from the I
axis is corrected as in conventional
AFC circuits.

The :nphase I carrier is taken
off from the secondary of the trans-
former in the cathode circuit of the
crystal oscillator. The Q amplifier
feeds from the cathode of the
oscillator.

Actuzlly, APC circuits will vary
widely. Some receivers use lumped
resistance-inductance circuits for
the quadrature phasing. Principles,
however, remain the same.

The receiver which demodulates
on the R - Y and B - Y axes differs
fromthe one just described in that no
33-degree phase relationship with the
reference burst is necessary. The
B - Y signal lies along the sine axis.
It is then only necessary to feed the
R - Y demodulator through a 90-
degree phasor to demodulate the red
color -difference signal. This parti-
cular feature does not aid in simpli-
fication, since 33-degree networks
are very simple (Fig. 14G); and

6AS6
Q DEMOD h
+Q TO MATRIX
%—GC‘\‘N 0"7 1
s 146}
e WD 16U8
Q PHASE
> SPLITTER
CHRON 8K >
e MI\AAF [l
(F1G.14C) r_“’ -Q TO MATRIX I
2
24
2o MFD
33K N
- 1O MATRIX
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I-cw
{FIG1A@
-5 > |

— 4

Fig. 14H. Demodulators and Phase Inverters for the | and Q Signals.

whether this 33-degree phasor is used
or not,a phasing control mustbe used
for accurate placement of the local-
carrier phase.

Synchronous Demodulators

Fig. 14H illustrates one method
of feeding the synchronous demodu-
lators and the matrixer. The chro-
minance signal is fed to the control
grids of the demodulators. The sup-
pressor grid of the I demodulator is
driven hy the inphase CW, and the
suppressor grid of the Q demodulator
is driven by the quadrature CW. The
chrominance signal, of course, con-
tains both I and Q color information.

In the I demodulator, the output
contains a vector sum of the I-signal
sidebands from the chrominance
channel and the inphase CW. The Q-
signal sidebands in the chrominance
signal, since-they are in quadrature
to the I sidebands, produce zero out-

S

1 _iY [ _ — CW SIGNAL ON GRID 3
i
l
|

|
2 .'J-L PLATE CURRENT PULSE
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|

3 o-dg
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1
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QUADRATURE  SIGNAL
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Fig. 14l. Synchronous Demodulator Action.
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put in the I demodulator. This is the
action of a synchronous demodulator;
the output is zero for components 90
degrees apart from the CW drive.

The output of the Q demodulator
contains the vector sum of the quad-
rature CW and the Q-chrominance
sidebands. The single sidebands of
the I signal above 500 kc produce a
quadrature component which will
therefore crosstalk into the Q-de-
modulator output. This is the reason
for the 500-kc filter in the plate load
of the Q demodulator shown in
Fig. 14H.

Note that the I demodulator has
a gain control and an extra amplify-
ing stage. Since the Q sidebands are
equal (double sidebands), Q gain will
be twice that of the 'l channel above
500 kc. The extra I amplifier com-
pensates for this difference, and the
gain control allows exact adjustment
for proper gain ratio.

Fig. 141 illustrates the basic
operation of a synchronous demodu-
lator. Note from Fig. 14G that the
suppressor grids (grid No. 3), which
receive the CW signals, are biased at
a negative 5 volts. The peak voltage
of the CW signals may be approxi-
mately 30 volts. Parameters of the
circuits are such that the tube con-
ducts heavily on peak regions of the
CW signal even though there is no
chrominance modulation ongrid No. 1.

The CW signalis shown in sec-
tion 2 of Fig. 14I. Corresponding tube

* * Please turn to page 47 * *

43



WESTON 980 LINE

TV TEST EQUIPMENT

In the new 980 Line, WESTON offers TV technicians not only a group
of superior, up-to-the-minute instruments, but a new, greatly simplified i
and time-saving method ot TV receiver alignment as well.

The instruments in this line represent a completely new approach in
test equipment design and operation . . . instruments that set entirely
new standards in performance . . . in operating simplicity . . . in value!

In the new simplified method of alignment which they provide, it is
no longer necessary to connect the calibrator to the receiver. This sim-
plified hook-up eliminates the spurious markers and receiver oscilla-
tions encountered with conventional hook-ups. Further, there is no
disappearance of markers at trap resonant frequencies. And there are
many other advantages, too; all enabling you to do a better alignment
job, in one-half the usual time, and at far higher profit. . § '

980 Line instruments are available to TV technicians through lead- E
ing distributors. Literature giving complete information gladly sent on
| request. Return the coupon today.




mopeL 985
CALIBRATOR

—a time-saving instrument for TV shop, engineering labo-
ratory, and industrial alignment applications. Negative and
positive Z-axis mrarkers are provided for wave-form pattern
analysis. Extremely useful for making linearity adjustments,
calibrating signal generators, and determining signals of un-
known frequencies. Generated markers are visible even at
sound trap frequzncies. Generated frequencies are fundamen-
tals . . . not harmcnics. Simultaneous multiple marker insertion

... no distortion of response curve...fewer connections to TV
receiver.

mopeL 984
SWEEP
GENERATOR

“‘ﬂ‘f-.»_"-"ﬁ Wit L wait —for efficient trouble shoot-
; . o % ing and lab practice in prob-
n =l lems of sound and video IF
; : circuits, associated trap cir-
cuits, TV tuners, video
amplifiers and all-purpose
visual alignment RF OUTPUT: Frequency modulated signal,
TV chznnels 2 to 13 inclusive, complete FM coverage available
by means of two preset selector positions. FREQUENCIES
ARE FUNDAMENTALS OF THE OSCILLATOR FRE-
QUENCY. IF/VIDEO OUTPUT: Frequency modulated sig-
nals ranging to 30 megacycles, continuous tuning, signals free
from harmonics SWEEP WIDTH: Full 10 megacycles on all
channels. OUTPUT VOLTAGE (RMS): 0.1 Volt, sweep is
linear. Output is essentially flat.

-

mopeL 982
VACUUM TUBE
VOLTMETER

—a self-contained, battery
operated Vacuum TabeVolt-
meter, particularly adapta-
ble to the Radio-TV servic-
ing industry where the requirements of peak to peak measure-
ments of a-c voltages exclude the use of conventional meters.
Makes possible quantitative measurement of all complex wave
form voltages ualized in video, sync and deflection circuits with
no a-c line interference in critical measurements. Battery opera-
tion affords con.plete isolation from spurious response due to
stray a-c fields and circulating ground currents. Circuit loading
on peak to peak measurements eliminated.

.‘@. I-..'

for TV it's the 980 Line

WESTON

test equipment

mopeL 983
0SCILLOSCOPE

—a high gain, wide band os-
cilloscope. Band width of 4.5
megacycles allows accurate
display of video frequencies,
including pulse wave forms
and color synchronizing
bursts. High sensitivity of 17
millivolts per inch makes it
ideal for setting resonant
traps, as a general null indicator, signal tracing in low level
stages, phase measurements as well as for sweep frequency
visual alignment of TV receivers. Has provisions for in-
ternal calibration, internal phased sine wave, and Z-axis
intensity modulation. Reversal of polarity of both horizon-
tal and vertical signals accomplished by means of toggle
switching. Identical vertical and horizontal amplifiers . . .
direct coupling used throughout.

mopet 981

PROPORTIONAL
MUTUAL CONDUCTANCE

TUBECHECKER

—provides meter measure-
ment of leakage resistance
as high as 5 megohms be-
tween tube elements . . .
nine single circuit, twelve
position selector switches
protect against obsolescence
. . . three toggle switches
make it possible to check and compare sections of twin-
section tubes at only one setting of selector switch. Trans-
conductance measurements high as 30,000 micromhos with
filtered d-c¢ plate, screen grid, and control grid potentials.
Precision voltage divider network and switch provides sig-
nal voltages of 0.65, 1.3, 2.6, and 5.2 volts peak to peak at
a frequency of 5000 cycles. Tubes checked more closely to
circuit operating conditions. Better Gm accuracy obtained.

mobeL 980
ANALYZER

—highly versatile, accurate and rug-
ged volt-ohm-milliammeter with a
combination of functional ranges
which provide a wide range of test
measurement applications in the electronic field. D-c sensi-
tivity of 20,000 ohms/volt, a-c sensitivity 1000 ohms/volt.
Accuracy 2% d-c, 3% a-c. Range and functional switching
greatly simplified by use of a single dial for all ranges and
functions.

Bulletin PF give: complete information,
incleding price, on the 980 line. Be sure
: to write for your copy today.

WESTON Electrical Instrument Corporation
614 Frelinghuysen Awve., Newark 5, M. J.
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SUPER-PERFORMANGE

Measure the space between
reflector elements of any other
big screen antenna.

. Note that the TRI-KING has
closer spacing between reflector
elements for improved per-
formance. The TRI-KING's
element spacing is the proven
maximum for a full 1/10 wave
length.

Model TK1500

{Also available in single bay)

CLEAR BEAM’S TR"KI NG

Patent Applied For

SUPER

TRMKING  POSITIVE GHOST REJECTION! Clear Beam proudly an-

TK1800 nounces the new TRI-KING, combining for the first time
a Radar-type reflector screen with the improved TRI-KING

WIND TUNNEL TESTED (o exact-

ing aircraft standards. Test results dipole assembly. A real champion with many Clear Beam
prove that a full size TRI-KING an- ) . . . .

tenna can withstand 309 higher wind features including rugged, quality construction and Quik-
velocitjes than any °‘he’ large screen Rig assembly that outsells all other big screen antennas.

antenna.
Sold on a money back guarantee.

WRITE FOR COMPLETE INFORMATION TODAY

TE DELIVERY!
- IMMEDIA Clear Beam Antenna Corp.

CLEAR BEAM P

1-KING List Price C o
Modet TR $44.50 .3

TK1500 $52.95

Super TK1800 100 PROSPECT AVENUE o BURBANK, CALIFORNIA

THornwall 2-4886 e Victoria 9-2141

* Dallas °* Baltimore

WAREHOUSES IN: San Froncisco ° Portland * Scattle = Chicago °* Kansos City ° Dctroit
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TV Colormath
(Continued from page 43)

conduction with nochrominance signal
is shown in section 2 of Fig. 141. Any
instantaneous signal voltage on grid
No. 1 will determine the amount of
that currert that reaches the plate.
Thus, the instantaneous voltage on
grid No. 1 is multiplied by the in-
stantaneous voltage on grid No.. 3.
This action is sometimes referred to
as product demodulation.

On grid No. 1, signals that are
inphase will go positive when grid
No. 3 goes positive. This results in
heavy plate current on the positive
peaks. The pulses will follow modu-
lation on grid No. 1.

A quadrature signal on grid
No. 1 (section 3 of Fig. 14I) will be
zero at the time of plate current
pulse, therefore nosignal is produced
in the output. Aninphase signal (sec -
tion 4 of Fig. 14I) will add vectorially
to the CW signal.

If the CW signalis not the same
frequency and phase as the chro-
minance signal, the usual super-
heterodyned beat frequency results.
This undesired beat component will
be modulated by the amplitude varia-
tions on grid No. 1, and as a result
there willbe spurious products in the
output circuit. The fact that these
signals pass through the low-pass
filters intc the chrominance ampli-
fiers empbasizes the importance of
proper APC loop-phasing adjustments.

Note that the plate of the Q
phase splitter (Fig. 14H) is DC coupled

z ge é u.t\%
Z1RE| o lzd|y (28 3k
R EHAREE R R
° 178 ¢ H i
1.0

1.0-- 0.89 e

v 0.59 0.41
0.30
0.1

{+0.95
1 %026

033

0.13 0.19
(+0.63) 0
Q0--  -049 -0.3
-0.33
1.0 1.0
10-- - -—-ON
TOTAL
TO RED
AND
RED=GUN
GRID O 0
---OFF

Rt~ R2 " R3

E4= (-E—‘+Q+Q> X R

{WHERE R = NET RESISTANCE TO GROUND AT E4)

)
1 12BH7
o2z 1
112BH7 GREEN 0. 180 4 A
QUTRUT o
AaMP
GRID
100K
" TO GREEN
. DC RESTORER
047
+300
———T0 PLUE
BLUE ADDER AND AMP. D
SAME CIRCUITS AS ABOVE
TO BLUE
DC REST
&P
RED ADDER AND AMP.
SAME CIRCUITS AS ABOVE
———TO RED

DC REST.

Fig. 14J). Color Matrix, Adder, and Output Circuits.

to the matrixer while the cathode is
AC coupled. This is necessary to
isolate plate and cathode DC voltages
in the matrix. Similarly, the +I sig-
nal is AC coupled and the -I signal
DC coupled to isolate these sepdrate
voltages. The I phase inverter con-
tains negative feedback which holds
the output amplitude equal to the +I
amplitude. Thus, the tube acts only
as a polarity inverter.

Matrix and Adder Circuits

Fig. 147 illustrates typical
matrixer and color-adder circuits.
Identical circuits are employed in

g g8 8
z I = w
AP
o« [3+ -3 g & a G w :;E
° ¥y ¥ 2
1.0-- 0.89 o
0.70
o o.59| 0.1
0.30 g
0.11
0--
0.16
(-0.28) 0.08 0.09
- = 0
I,= 009 _o 6 2008
0.33 0.20
-064) . R
Q0" -0.14 ~0.20
-0.33
1.0 1.0
1.0~ —————— [——————--ON
TOTAL
sEReN
o
AND o-- --OFF
GREEN-GUN GRID

this example for the red, green, and
blue adders and amplifiers. The
three output circuits are employed to
obtain unequal signal drives which
are necessary to compensate for
phosphor efficiencies. Red phosphors
require maximum signal drive,green
less, and blue the least. The green
and blue gains can be adjusted so that
the proper signal drive is obtained.

GREEN
YELLOW

(RED+GREEN)
RED
MAGENTA

(RED+BLUE}
BLUE
CYAN

(BLUE +GREEN)

WHITE

0.30

1.0--

H1 70
Qo--

1.0

10-- oN
TOTAL

TO BLUE

e 0

AND o --OFF

BLUE-GUN GRID

Fig. 14K. Voltages at Red Matrix for Indi-
cated Bar Pattern.

Fig. 14L. Voltages at Green Matrix for In-

dicated Bar Pattern.
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Fig. 14M. Voltages at Blue Matrix for Indi-
cated Bar Pattern.
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THERE ARE MORE

e

'Add-A-Unit

MASTER TV SYSTEMS*

1

e

IN OPERATION THAN
ALL OTHERS COMBINED

Sold by Leading Distributors
from Coast to Coast

For FREE Installation Manual, Handy TV Calculator,
Specification Data and complete literature and Prices.

BLONDER-TONGUE LABORATORIES, INC.

WESTFIELD, NEW JERSEY
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TABLE I

EFFECTS OF LOSS OF THE | SIGNAL

Values Existing in the Color Channels
Green Bar Yellow Bar Red Bar Magenta Bar Blue Bar Cyan Bar
Normal | Without I Normal | Without I |Normal | Without I Normal | Without I {Normal | Without I Normal | Without I
Red Channel 0 0.26 1 0.70 1 0.43 1 0.74 0 0.30 0 0.57
Green Channz1 1 0.92 . 1 1.09 0 0.16 0 0.08 0 -0.09 1 0.84
Blue Channel 0 -0.30 0 0.36 0 0.66 1 1.30 1 0.64 1 0.34
Effects Caused by the Foregoing Conditions
Red Channel 0.26 0.70 0.43 0.74 0.30 0.57
Green Channel 0.92 1.09 0.16 0.08 0 0.84
Blue Channel 0 0.36 0.66 1.30 0.64 0.34
Colors Contaminated Yellow- Desaturated Purple Purple at Yellow-
Reproduced yellow- green magenta low bright- green
green ness level
Note, however, that the red channel z P S The combined action is shown
has no gain control. Adjustment of z §§ g lz3|wizE|e by Fig. 14N,
the red channelis not required, since ‘g’ Jit € §§ EO e .
the proper ratio can be obtained > 8 2g g From observation of thesé
through adjustment of the green and graphs, we have prepared Tables II
blue gains. 10-- & ON_on and IIT to note the results of loss of
I or Q signals. Other tables could be
. o — constructed to show the effect of loss
To enable a clear visualization -
. . OEE of any single color channel, change
of matrixer action, the graphs of 02 | OFF —OFF - - ;
R . in values of matrix resistors, or the
Figs. 14K, 14L, 14M, and 14N are -
ON ON like.
presented. 1.0 e ———————ON
GREEN As an example of use of the
Observe Fig. 14K, which is a oFF tables, note Table II for loss of I sig-
graph showing voltages at the red o-- -~ OFF nal. The reader should check back
matrix (and red-gun grid) for the in- on through the graphs to see how these
dicated bar pattern. For example, we hsy ON values are derived. Note that green
know that tke red phosphor will be BLUE without the Isignal gives a final value
biased off for a green signal. Note of 0.26R, 0.92G, with blue biased off.
that on the green bar (indicated at o OFF . The normal value is 1G, with red and
top of graph), Y is 0.59; I is -0.26; blue biased off. Since some red is
and Q is -0.23. The total is zero, as Fig. 14N. Combined Action of the Three mixed withgreen in this example, the

indicated on the bottom curve. Also
note that for the red bar and for bars
which combine red with another color,
the totals add to give unity. The
values for the green and blue mat-

Primary Channels for Reproduction of Indi-
cated Bar Pattern.

rixers are shown similarly by Figs.
14L and 14M.

green bar will be reproduced as a
contaminated yellow-green.

It is important that all ampli-
fiers be as nearly linear as possible.

TABLE Ih
EFFECTS OF LOSS OF THE Q SIGNAL
Values Existing in the Color Channels
Green Bar Yellow Bar Red Bar Magenta Bur Blue Bar Cyan Bar
Normal Without I | Normal |Without I | Normal | Without I | Normal | Without I | Normal | Without I | Normal | Without I
Red Channel 0 0.33 1 1.19 1 0.87 1 0.67 .0 -0.19 0 0.13
Green Channel 1 0.67 1 0.80 0 0.14 0 0.33 0 0.20 1 0.86
Blue Channel 0 0.89 0 0.53 0 -0.33 1 0.11 1 0.47 1 1.36
Effects Caused by the Foregoing Conditions
Red Channel 0.33 1.19 0.87 0.67 0 0.13
Green Channel 0.67 0.80 0.14°® 0.33 0.20 0.86
Blue Channel 0.89 0.53 0 0.11 0.47 1.36
Colors Purplish Reddish Orange Orange~ Cyan Blue-
Reproduced blue yellow red purple
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Model T=10 — Ali-_

. ance Tenna-Rotor
FirfgeraTip-electric
control. Has ditec-"

( tion indicator dial

—compact—neat.
Very accurate.

Price $29.95.

Expanding all TV
markets...UHF, VHF e oty fully aemtic ity A0
oo e I rotator on the market. Just "'set it and -

forget it.”” Price $34.95. /§~ ¢

Alliance

More New Products—TV Advertised!

Today’s smartly styled
ALLIANCE TENNA-ROTORS

BY-90 Alliance UHF Conve-ter .
The recognized quality con- Se” on Slghf.'
verter built for top perform- BT Teres e

ance. Aids all new UHF 2222 Alliance TV spots—eye-compelling demonstrations
Channels. Price: $29.6 5. 1 are seen by millions of viewers from coast to coast!

UC-2 UHF Converter — Fro
vides complete continuous
tuning—one simple contro
—uniform reception on al
channels — unusual va ve.

Price $24.95.

““THIS IS OUR 6TH YEAR OF CONTINUOUS
TV ADVERTISING!"’
Alliance Tenna-Rotors reduce interference—improve

reception from all UHF and VHF stations within range
.. add directivity —selectivity.

All products in the ALLIANCE line of TV aids are
styled right—built to last! They include three UHF Con-
verters —TV Boosters—Three Alliance Tenna-Rotors.

Over 2,000,000 Alliance Tenna-Rotors now in use!

—
i e
) N . -
W -

g

NEW! Alliance eledronic7 & Model
garage door operator . . . LIFT-A-DOR! | Genied

e e HI.DE-A'WAY 4 The first low-priced, quality, automatic garage door
mounts out of sight on back " operator. To be advertised on TV ! Push-button control on dash-opens ]
of set. Only the slide rule ——closes—Ilocks garage door—radio controlled. Price $179.95. ?j
tuning dial shows slightly [}

over cabinet top. Quickly ¥

installed. Price $18.95.
ALLIANCE MANUFACTURING COMPANY, Alliance, Ohio _7
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(£1G.140)
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GREEN DC REST.

same CIRCUITS. >—
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REST >——‘
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1 b ardkeRouD
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—
I 1 sk
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it

PUT
TRANSFORMER
(V RETRACE BLANKING)

DC FOCUS VOLTS.

DC_FOCUS YOLTS
£ DYNAMIC FOCUS

CONV
MODULATION

Fig. 14-0. Dynamic-Convergence Circuits, Screen and Background Controls.

Remember that the actual signals re-
ceived are gamma-controlled to
compensate for phosphor power-law
characteristics. Should the amplifiers
depart from linear amplification, the
gamma-corrected signals will be

distorted either to nullify or to over-

emphasize the correction.
Color Picture Tube Circuits

Fig.14-O designates the circuits
associated with a three-gun color
picture tube.

Each grid receives excitation
from its specific video channel (Fig.
147),is DC controlled, and is returned
through individual background con-
trols.

The cathodes are driven posi-
tive during vertical-blanking intervals
by pulses from the vertical-output
transformer. This assures complete
retrace blanking.

Each screen can he adjusted in
DC voltage dy individual controls to
aidinbalancing phosphor efficiencies,

The convergence -amplifier grid
receives horizontal and vertical wave -
forms from the cathodes of horizontal
and verticzl-deflection amplifiers.
Shapes of the waveforms at these
points closely approach a parabola.
The controls that are shown shape
the applied voltages properly to any
correction necessary. The amplified

output modulates the DC applied to
the convergence electrode. Since the
distances from the guns to the top,
bottom, left, and right regions of the
screen are greater than the distance
tothe center of the raster; the beams
from the three guns would not pro-
perly register without correction.
Dynamic convergence corrects the
applied voltage in step with the scan-
ning position of the beams.

DC applied tothe focusing elec -
trode is adjustable for optimum con-
trol of the scanning-spot size from
each gun. The focusing electrode also
receives a portion of the parabolic
waves to maintain focus during
scanning.

The picture-tube highvoltage is
regulated by a shunt-regulator tube
across a flyback voltage-doubler
power supply. During a black picture
and blanking intervals when no beam
current is drawn, the regulator be-
comes the power-supply load. For a
maximum white picture, the kinescope
becomes the load and the regulator
tube absorbs very little power. This
method maintains constant load on the
high-voltage power supply and allows
good regulation for the picture-tube
anode.

Harold E. Ennis
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Headsets for TV

(Continued from page 11)

has no effect upon the sound being
produced by the speaker. Second, the
circuit uses a separate volume
control, the setting of which has no
effect on the speaker circuit. Third,
it contains a tone control which also
does not affect the speaker circuit,
Fourth, the circuit will provide enough
drive to operate several pair.s of
headsets. This makes it ideal for
use in a hospital room where, more
than one person may want to watcha
show without disturbing othérs and
for home use where more than one
child will want to enjoy the afternoon
cartoon without disturbing mother's
afternoon bridge party. Safety for
users of the headsets is assured
because the headsets are isolated
from the subchassis and from ground
by the output transformer T1.

A 6AB4 high-mu triode is used
as the audio amplifier. The input to
this tube is obtained through a socket
connector from the high side of the
volume control in the receiver.
Filament and B+ voltages are also
provided through the socket connector.
The input impedance of the 6AB4 is
sufficiently high that it places a
negligible load on the volume-control
circuitinthe reciever. Atone-control
circuit consisting of capacitor C2 and
potentiometer R3 shunts the plate load
of the tube. The transformer T1 should
have a primary impedance of 10,000
ohms and a secondary impedance
equal to 500 ohms. The latter speci-
fication is based on the assumption
that four jacks are incorporated and
that the impedance of each headset is
approximately 2,000 ohms. The jacks
are the closed-circuit type.

The circuit in Fig. 1 may be
modified to provide a constant output
impedance by using a 2,000 -ohm T ~pad
in place of the volume control on the
headset. If closed-circuit jacks are
not available, open-circuit jacks may
be used. In this case, a 500-ohm
resistor is connected across the

OUTPUT AMP

®

HEADSET

e

T2 TURNS RATIO IS APPROX. S0!1

Fig 2. Connecting a Headset to a Speaker
by Means of a Second Transformer.
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Here’s the ideal “all-channel” antenna
for fringe and far fringe reception

THE NE%ADELCO

* Completely rejects interference
from both back and sides.
* Eliminates co-channel interference.

% Front to back ratio far surpasses
any other antenna on the market.

* Superior all-channel gain.
* Completely pre-assembled.

s “Trade Mark
34 Registered
LIST Pat. Pending

The Dragnet
Has Been
Thoroughly
Field Tested

After several years of development
and field testing in all sections of
the country, Radelco now gives you
an antenna that definitely solves
the reception problem in areas
where reception has been found
most difficult.

'RADELCO MANUFACTURING CO.

CLEVELAND 25, OHIO

Dragnets are now being
shipped to distributors
throughout the nation.
Place your order now with
your favorite parts jobber.




The primary impedance of the
headset transformer should be the
same as that of the speaker trans-
former. The secondary will depend
upon the number and impedances of
the headsets. For instance, if four
pairs of headphones are to be used
and each pair has an impedance of
2,000 ohms, the secondary of the
transformers should be 500 ohms.

secondary of T1 to replace resistors
R4, R5, R6, and RT.

Fig. 2 illustrates a circuit hook-
up whichhas proved very satisfactory
as asimplified circuit; however, there
is still the expense of an output trans-
former. Ttis circuit, too, contains a
volume conirol which has very little
effect upon the volume of the speaker
output because of the relatively high
impedance in the secondary circuit
of transformer T2. This hookup is a
fairly good one for a family which has
one member who has difficulty in
hearing over most of the audio range.

Fig. 4 illustrates one of the less
expensive hookups for operating a
headset. The chief advantage to this
circuit is its low cost. The dis-
advantages are more numerous. For
example, changing the volume of the
headset causes a change in the tone
of the speaker, and the tone in the
headset also changes with different
volume settings. Furthermore, this
circuit cannot be safely used with
sets which have one side of the AC
line connected to the chassis ground,;
there is a shock hazard because one
side of the headset is also grounded.
Finally, only one headset can be used

The circuit of Fig. 2 merely
consists of a second transformer
connected in such a manner as to step
up the amplitude of the audio so that
enough audin is available to be con-
trolled. Tre transformer used for
this purpose should have one winding
of approximately 50 ohms in imped-
ance. The second winding should have
an impedanc= of approximately 10,000
ohms. There are certain inexpensive with this circuit since the addition of
transformers having their principal
applications in transceivers and inter - -
communication devices that will I_
function satisfactorily as transformer ‘ _I_@
T2. Since the headset circuit in Fig, 505
2 is isolated from the receiver by \
transformer T2, shock hazards to
the user are eliminated.

% %SPKR
A method of installing headsets

in a case waere they are to be used ‘
solely for the purpose of hearing in = Che

privacy is shown in Fig. 3. This
circuit contains a closed-circuit phone
jack in the plate circuit of the audio-
output tube. When the headset i3
plugged in, the lead to the speaker
transformer is broken and the head-
set transformer becomes the sole
plate load cn the output tube. If a
family has more than one person who
will be using headsets at the same
time, these headsets could be con-
nected in much the same manner as
the secondary portion of the circuit
in Fig. 1.

Fig. 4. A Transformerless Headset Connec-
tion,

others in parallel would require a
higher setting of volume control R1
with a consequent reduction in the
plate load on the output tube and a
very pronounced effect on the volume
and tone of the audio output. By the
same reasoning, it would not be
advisible to use a pair of very low-
impedance earphones in a circuit of
this type, because the tone of the
speaker would be too greatly affected.

Of all the different ways in which
a pair of headphones may be connected
to a set, probably the least desirable
is that shown in Fig. 5. This is
especially true if the headphones have
a fairly large impedance. For
instance, if the equipment were to be
used by a person who is partially
deaf, a headset with an impedance
of 2,000 ohms would produce such
low volume that in order to hear
satisfactorily, the wearer would have
to turn up the receiver volume to
such a point that it would be annoying
to others who might be trying to listen
tothe speaker. Such a hookup is also
a shock hazard if the secondary of

|

IMPEDANCE J L
T2 SECONDARY MPEDANCE= HEADSET
[

| MPE DAN CE
| {\

- 0 |

1 T2 PRIMARY IMFEDANCE = Ti PRIMARY '

Fig. 3. A Method of Substituting a Headset
for the Speaker.
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Fig. 5. The Simplest Method of Connecting
a Headset.

the audio-output transformer is
grounded and one side of the line is
connected to the chassis ground.

What Type Headsets?

There are many types of head-
sets from which the set owner can
choose. The choice will depend upon
anumber of things: the cost, how the
set is to be used, the quality desired,
and the wearing comfort and freedom
of movement desired by the customer.
Because there are so many from which
to choose, it would be a good idea for
the service technician either to carry
several types instock or to have some
literature that the set owner might
study to make his selection.

There are several types of
light-weight headsets available; two
of these are the Monoset and the
Twinset manufactured by Telex, Inc.
The Monoset is an inexpensive under -
the-chin type with very small and
light earphones which place very little
pressure on the ears. The Twinset
is also a very light unit and has the
added feature of not placing any
pressure on the ears. Instead, the
receivers rest lightly on the temples,
and two small tubular arms pipe the
sound directly into the ears.

High-fidelity headsets are avail -
able and provide a very good quality
of reproduction. However, they are
quite expensive and are impractical
for TV use by the average set owner.

Length of Lead

From an electrical standpoint,
the length of lead is not critical. It
should be made long enough that it
will reach the point normally used
for viewing without being stretched.
It should not be so long, however, that
it becomes cumbersome and a
nuisance to put away when not in use.

HENRY A. CARTER
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NOWPRBETZETVIEASY TO INSTALL

With SOUTH RIVER’S three
NEW Antenna Mountings

designed for faster, easier

television antenna

installations!

Oh for the life of a serviceman with SOUTH
RIVER’s brilliant new antenna mountings.
YOU just name the kind of installation
you're working with . . . SOUTH RIVER has
the mounting to solve your problem!

Heavy-gauge embossed steel lower bracket with generous 48"

EAVE spread permits secure, rugged installation of mast on homes

with varied pitched roofs. Embossed 3” steel upper bracket

MOUNT permits ample clearance of roof edging. Hot-dip galvanized

to prevent corrosion and for lasting rust-proof finish. Accom-

Model modates masts up to 12" O.D. Complete with lag screws and
EM-48 mounting hardware. *

Also available with 60" lower bracket—EeM-60.

ALL STEEL COMBINATION
ADJUSTABLE STEEL
WALL BRACKET ADJUSTABLE

Model ST-18A WALL BRACKET

Model ST3-18A

2 heavy - gauge embossed
steel, fully adjustable, rug-
ged braced brackets permit
an 18" clearance under Model ST-18A. Utilizes a
eave. Bottom bracket in- rugged 3” embossed steel
cludes steel bracing leg. upper bracket. Useful in
Features unique “U” bolt and plate sliding- many applications where mounting is re-
type mast clamp. Hot-dip galvanized to quired under peak of a house. Complete

prevent corrosion and rust-streaking. with necessary hardware and lag screws.
Hardware includes lag screws for mount-

ing.

Same lower bracket as

B Write for your copy of
South River’s complete
1954 catalog.

METAL PRODUCTS CO., INC.
South River, New Jersey

In Canada—A.T.R. Armstrong Ltd., Toronto

PIONEER AND OUTSTANDING PRODUCER OF THE FINEST LINE OF ANTENNA MOUNTINGS
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Color TV Training Series

(Continued irom page 9)

CHROMINANCE
SUBCARRIER
42.17MC

,-’ j4 45.0MC

CHROMINANCE SIGNAL

UFPER PICTURE
SIDE-  LOWER

A BANDS SIDEBANDS
e
SOUND
CARRIER
41.25MC [ FREQUENCY LIMITS OF THE

COLOR PICTURE SIGNAL

(A} Color Receiver.

43.0 MC 45.0MC
Yl &~

PICTURE
CARRIER
42.25MC 45.75MC
SOUND T
CARRIER 507
41.25MC

\¥

(B) Lote-Model Monochrome Receiver.

Fig. 4-5. RF and IF Frequency Response Curves.

With these requirements in mind, let us examine
the video IF section and the video detector used in one
make of color receiver. Fig. 4-6 shows a schematic
diagram of this part of the RCA Victor Model CT-100,
It can be immediately noticed that a greater number of
tubes and tured circuitsare employed than are commonly
foundin black-and-white receivers, This seems reason-
able, considering the stringent bandpass requirements of
the circuit.

Five stages provide IF amplification, Following
the first video IF amplifier, L18 and L20 form a bridged-
T bandpass circuit that is M-derived. Frequency rejec-
tionis accomplished through the use of two series traps.
These are tuned to 40.7 mc and 47.25 mc, the latter
being the frejuency of the sound IF carrier in the adjacent
channel. Ths second, third, and fourth picture IF trans-
formers are stagger tuned to produce a flat response over
the desired range. L21 is tuned to the high side of the
frequency band; whereas, L25 is tuned to the low side.
L24 is tuned about midrange to produce an over-all flat
response, Further frequency rejection is provided by
the 47.25-me absorption trap coupled to the plate circuit
of the fifth picture IF stage.

The video IF signal contains a frequency repre-
sentative of the chrominance subcarrier. This frequency
appears approximately 920 k¢ away from the sound IF
signal, If koth frequencies were allowed to reach the
video detector stage at sufficient levels, a 920-kc beat
frequency would be developed. As a result, an annoying
interference at this frequency of 920 kc would appear in
the picture. In orderto prevent this, one of these signals
must be severely attenuated before reaching the video
detector. In the receiver circuit shown in Fig. 4-6, the
sound IF carrier is the signal which is gttenuated.
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Fig. 4-6. Video IF and Detector Circuits in RCA Victor Model

CT-100 Color Receiver.
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ALL DIRECTIONS -

ALL CHANNELS -

.

283

COLOR AND BLACK-WHITE without ANY ROTORMOTOR
These are the reasons why the "Riviera”
e by far the mool powerful VAT antenna
on the wmanker today!

1.
2.

. The above features combine to give the

Utilizes 16 elements 60" long, 12"’ diameter.

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

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

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

. The antenna works on the revolutionary principle that the approaching

wave front is elliptically rather than horizontally polarized.

. The new specially designed 9 position electrenic orientation switch,

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

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

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

56

ALL CHANNEL ANTENNA CORP.

47-39 49th STREET, WOODSIDE 77, N. Y. EXETER 2-1336

POLAR PATTERNS

only

$49 50

LIST PRICE

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

2 Stand-offs, 742" *
Complete instructions

The polur dlrechvny response patterns show the major lobes
of the ’'Riviera” antenna on VHF. It shows the fullness of
coverage in all directions of this remarkable, patented an-
tenna as it is'turned’through each of the nine swnch poslhons
Each degree of shading constitutes a different switch position.
This excellent directivity response, which can be switched at
will, plus the extremely high gains, clearly indicate why the
anero is such a superior performer,

IN UHF-VHF DISTRICTS . . . USE

7 NEW S«zer 60

100 MILES VHF * 60 MILES UHF
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41.65MC

45.75MC
PICTURE
CARRIER

7
41.25MmC
SOUMND
CARRIER

Fig. 4-7. Over-All Response of RF and IF Sections in RCA Victor
Model CT-100.

This attenuation is provided through the use of
traps. A kridged-T trap in the grid circuit of the first
video IF amplifier provides the initial sound attenuation,
which yields about the same 15 to 1 ratio of picture-to-
sound carrier level that is employed inmost intercarrier
receivers. The use of the sound-level control in the re-
sistive portion of the trap provides thenecessary adjust-
ment to obtain the desired ratio. Although bridged-T
traps are not uncommon, the use of a variable resistance
in connection with the trap in this part of the circuit is
unusual. Before the sound IF carrier is further attenu-
ated, it is taken off and fed to the sound IF detector.
The take-otf point is shown at the plate of the fifth video
IF amplifier.

Preceding the video detector, a second bridged-T
trap further attenuates the sound IF carrier. The ad-
justment procedure for this receiver specifies that the
sound-rejection control should be adjusted for maximum
attenuation of the sound IF signal. At this setting, an
attenuation of 60 db below peak response is provided.
Thus, the sound carrier is practically eliminated before
the signal reaches the video detector.

The cver-all IF response of the receiver from the
mixer to the video detector conforms with the drawing
in Fig. 4-7. Note that this response fulfills the bandpass
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Fig. 4-8. Color-Bar Pattern and Associated Composite Color
Signal at Ourput of Video Detector.
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H840CK15.
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@ LOWEST NOISE:
only 6db. Better than
most cascode TV tuners.

©® HIGH GAIN:
25db. on all channels.

@ ANTENNA MOUNTED:
for best signal-to-noise
ratio even with long
lead-ins.

@ SINGLE COAX CABLE:
feeds 24 volt power up
to *‘De-Snower," and
strong clear signals
down to receiver.

® TWO MODELS:
Channels 2-6, or 2-13.
Flat response for color.

heart of Jerrold’s famous
community TV system

The only way to improve the performance of modern cascode tuner TV sets is to mount a
lower noise cascode amplifier right at the antenna. This is the principle employed by Jerrold
in designing head-end equipment for its famous community systems where as many as
5,000 sets are connected to a single antenna.

The Jerrold *De-Snower” is a broadband antenna-mounted preamplifier using low-noise
6BQ7-A’s ahead of 6AK5 and 6CBG tubes to provide a whopping 25 db gain on all VHF
Channels. With this high output, shielded coax can advantageously be used to further reduce
noise pick-up on the antenna lead. A Jerrold signal step-up transformer matches the 72 ohm
coax to 300 ohm receiver inputs. This combination provides the cleanest “de-snowed”
pictures attainable in any fringe area.

See the “De-Snower” at your parts distributor or write to Jerrold for illustrated litera-
ture on the complete “De-Snower” line—antenna-mounted Preamplifiers, 8-outlet Distribution
Amplifiers, Impedance Matchers, and Coax Connectors.

SEE ALSO...
Model 704A Field Strength Meter
A professional, low cost instrument for cali-
brated, direct-reading measurements of signal
intensity, % modulation, and % distortion from
54 to 220 mc. A must for color . .. A must for
distribution system servicing.

‘‘De-Snower” Distribution Amplifier
8 outputs . . . 15db gain . . . 72 or 300 ohm
inputs from one all-band or separate high-
low arrays, or from “De-Snower” Preamplifier.
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Fig. 4-10. Sound Circuits in Arvin Model 15-550 Color Receiver.

requiremerts for good color reproduction. These re-
quirements are illustrated by the response curve shown
in Fig. 4-54A,

An inieresting design feature of the five-stage IF
strip in Fig, 4-6 is the use of a 6CL6 as a fifth video IF
amplifier. This tube is a power pentode which would not
be used normally in this application, The signal level at
the input of this stage is quite high, however; and this
tube is used to provide the necessary signal-handling
capabilities,

The video signals appearing at the output of the
video detector consist of luminance, chrominance, hori-
zontal and vertical sync pulses, and . the color burst. The
photograph reproduced in Fig. 4-8 shows the waveform
of this output signal for the period of one horizontal line.
The drawing above the waveform depicts the color-bar
picture on the screenat the time the waveform was taken,

The RCA Victor Model CT-100 uses five stages of
IF amplification as do models by several other manu-
facturers. 3till other manufacturers have designed their
color receivers with four IF stages. A partial schematic
of the Westinghouse Model H840CK15 is presented in
Fig. 4-9. Four 6CB6 pentodes are used; and except for
the location of the sound take-off point and the numerous
41.25-mc traps, the circuitry is much like that used in
many monochrome receivers,

Sound IF and Audio Sections

With the exception of the separate sound IF detector,
the sound IF and audio sections of color receivers follow
conventiona! monochrome design. If the reader knows
the theory of intercarrier operation, he should have little
difficulty in understanding and working with these sections
in color receivers.

It has been mentioned that the sound IF carrier is
severely attenuated in the video IF strip; consequently,
the output of the video detector contains virtually no 4.5-
mc beat sigmal, Sound information must be obtained from
a point ahead of the video detector. This take-off point

September, 1954 - PF INDEX REPORTER

is usually the output of the final video IF amplifier. The
signals available at this pointare in the IF range; and in
order to obtain the 4,5-mc sound signal, a detector is
necessary,

The sound IF and audio circuits used in the Arvin
Model 15-550 can be seen in Fig, 4-10. A 1N64 crystal
diode at the input of the first sound IF amplifier is used
as the sound IF detector. The load impedance provided
by L48 is tuned to 4.5 mc. Since the picture and sound
IF carriers are the input signals, the action of the diode
and its load results in the production of the 4.5-mc sound
signal, From that point on, the sound information is
handled as in monochrome receivers.

In the next issue, we will continue the discussion of
the color receiver circuits which follow the video detector.

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

1. What is the basic requirement of a tuner which
is used in a color receiver? Why?

2, What are the upper and lower bandpass limits
of the video IF section in a color receiver? How does
this compare with the IF response of an average black-
and-white receiver ?

3. Whyis the sound IF carrier severelyattenuated
in the video IF section?

4. Why is a sound IF detector employed in a color
receiver ?

C.P. Oliphant
and

Verne M. Ray
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Here is the fastest-to-install antenna |
that you will ever handle! The new |
LIGHTWEIGHT UHF Corner Reflector is |
ingeniously designed so that when the |
two reflector screens are opened like a |
book the element snaps out automati- |
cally. The antenna is then easily attached |
to the mast (with two sturdy mast |
clamps) and installed in a matter of |
seconds! |
The electrical characteristics of the |
new LIGHTWEIGHT Corner Reflector are |
excellent. The gain rises from 8 db to |
12Y2 db across the UHF channels, more |
than enough gain to provide sharp, clear |
pictures in weak signal areas. Directiv- |
ity, as on all AMPHENOL antennas, is ex- |
ceptionally fine. There is one strong for- |
ward lobe that makes antenna/station |
alignment easy for the installer. |
With the addition of the LiGHTWEIGHT |
Corner Reflector to the amMPHENOL line |
of quality antennas, AMPHENOL now of- |
fers every installer a quality choice of |
UHF Corner Reflectors —the new 114- |
093 LiGHTWEIGHT and the “king-size” |
model 114-058 Corner Reflector, previ- |
ously in production. |
|

|

t

AMERICAN PHENOLIC CORPORATION

chicago 50, illinois

in canada:

AMPHENOL CANADA LTD.

QUALITY

Dollar and Sense Servicing
(Continued from page 39)

SIDELINES. One neighbor of ours uses television
to get her mending and ironing done. Seems as how darn-
ing of socks goes faster when she listens to some program
and looks occasionally at the picture to give her eyes a
rest from the cross-stitches.

Our own daughter writes letters to Australian
Brownie Scouts or sews doll clothes while watching the
daily dose of westerns and glances up at the screen only
when the action becomes irresistible.

A Connecticut housewife paints inoils right in front
of her TV set. According to columnist Jack Gould in the
New York Times, she says, '' You can get lots of painting
done during the commercials. There are many programs
where you don't miss anything by not watching them . . .
Best for painting,'’ she goeson to say,'' are programs of
the What's-My-Line type, where you can take a quick
look at the guest contestant and go on about your work."

If painting in front of TV sets catches on, program
producers willhave a new challengeto meet. Whenyou're
trying to concentrate on something else, these working
televiewers say, you're more conscious than ever of a
bad program.

Thus is TV unwittingly meeting the criticism of die-
hard radio fans that you can't work while you watch. And
thus has this country taken one more revolutionary in-
vention in its stride, for better rather than for worse.

SOUND. Professional quality of sound accompani-
ment for home movies, the goal of practically all 8-mm
and 16-mm amateur enthusiasts, has until recently been
too costly for allbut a few. Magnetic striping on the back
of developed film attracted interest but cost as much as
3 1/2 cents per foot, which is real money for a 400-foot
reel that lasts about 20 minutes. Striping doesn't work
out too well, either, because temperature and humidity
often combine to crack off the coating and thus make the
sound track noisy. Laminated striping curesthis trouble;
but its cost is still high, as also are projectors equipped
for magnetic sound. Best hopes lie with a radically new
approach to the sound problem. .

An electronic control system now being patented by
Eugene Anthony (formerly television and radio service
manager for General Electric Supply Corp., in New York
City) permits use of any standard two-track magnetic tape
recorder and standard magnetic tape with any movie pro-
jector toachieve synchronized sound. Noextra processing
whatsoever is involved. Synchronization is always accu-
rate to within the spacing between adjacent sprocket holes.
The simple attachments required on the recorder and
projector can be put on by a service technician in a few
minutes and connected to the electronic control chassis.
Installed cost of the control unit and accessories is ex-
pected to be about $100.

The user feeds commentary and background recorded
music conventionally tothe microphone or other inputs of
the recorder while watching the projected film. Control
signals for controlling projector speed during playback
are recorded automatically onthe other track-of the film.
For lip synchronization of sounds recorded during filming,
such as baby's first words or the scream of Aunt Nellie
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as aspider is dropped down her neck,
asimple sprocket-tooth switch device
is added to the camera.

?{ﬁg ;‘&—-.,c:

CLASSICAL. Don't comment
disparagingly about high-brow musiec
lovers, because they account for about
30 per cent of all records sold today.
This means they buy at least that
proportion of the phonographs soid,
generally in the most expensive high-
fidelity models, and they contribute
more than that proportion to servicing
income from audio amplifiers, radio-
phono combinations, and phonographs.

The golden rule for success in
servicing is — if youcan't say some-~
thing nice about a topic, don't say
anything. ¥ou can never tell when a
casual comment may offend and
thereby cause loss of a customer.

(‘:

HAUNTING. Sounds of footsteps
goingup and down stairs when nobody
is there offer potential business to
service technicians, according to Leo
Connor in a recent issue of NRI's
National Rzdio-TV News. To haunt
stairways of recreation rooms, Leo
says, you merely have to mount a
solenoid-operated striker under each
stair tread and connect them all up
to contacts mounted on a motor-
driven drum. By arranging contacts
properly or providing an extra set of
contacts, you can even make the ghost
go halfway up the stairs and then come
back down againat your call. The firm
of Herbach and Rademan in Phila-
delphia is suggested as a source for
the motor, sclenoid coils, and plungers.
For construction details, write editor
Lou Menne at National Radio Institute
in Washington and ask for a copy of
his June-July 1954 issue.

Y
R

INTERFERENCE., I you get
auto-radio service job where con-
ventional techniques fail to cut down
ignition interference, try measuring
continuity between the brass cap at
the end of = spark-plug lead and the
cable itself. In some new models of
cars of a wzll-known make, as many
as half of the spark-plug cables are
open, The spark jumps across all
right, so the performance of the car
isn't noticeably poor; but what that
spark does to operation of the auto
radio equipment is really terrific.
These caps are just crimped on, and

lately the crimp hasn't been deep
enough to pierce the insulation and
make contact with the inner conductor.

BANKS. Selling techniques of
TV-radio dealers affect profits of
banks, according to a speech by
Pennsylvania banker W. F. Kelly before
the National Association of Electrical
Distributors. Dealers using high -
pressure or unethical sales techniques
were warned toimprove their business
practices if they expect banks to con-
tinue accepting their credit paper.

When people are rushed into
buying something they can't afford or
don't really want, they often neglect
tomake payments. The bank then has
to send out men to collect or hire
lawyers to force payment in court —
both costly practices. Passing the
buck to the banker is thus no way to
stay in business. Much better is a
good honest selling job using every
persuasive technique given in books
on salesmanship. Unfortunately, we
know of no really good books written
directly for TV and radio selling, so
you'll have to translate the general
recommendations yourself. Here's
a wide-open field for a TV salesman
to become an author.

REPORTING. Two TV sets in
the news room of the New York Times
were hooked up to automatic sound
recorders while the sets were watched
by reporters during the Army-
McCarthy hearings this spring.
Accurate quotes of the proceedings
were thus obtained by playing back
the soundrecordings for incorporation
in news stories that were set in type
long before the actual text came over
the news teletype wires conventionally.
Other important news events are being
covered more and more in this manner,
so that TV sets are becoming an
essential part of the modern news-
paper office.

e,

STRETCHER. We highly admire
the shiny new Sylvania dolly for trans-
porting TV chassis, but the question
that keeps rumbling around in our
head is: Should the "Corpse' go out
head first or feet first?

JOHN MARKUS
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Kit $44.95
Wired $79.95

£70K 7“ Push-Pull Scope
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but they

last a lifetime...
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38 Kits and 42 instruments —

the Industry’s most complete

line of MATCHED

TEST INSTRUMENTS

Vs = milliom EICO In-
struments are now in use
the world over! That's the
proof of EICO’s leader-
ship in Value,
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VIKING p—

PERPORMANCE

Introducing the longest line of replacement loud speakers with the
lowest inventory requirement.

The highest performance in replacement loud speakers at the
lowest cost.

THE NEW Viking Replacement Speakers by JENSEN.

Completely redesigned for all today's requirements, the new Viking
speakers are completely streamlined both for stocking, selling and
performance. Viking is the most complete line for radio, TV, replace-
ment and general purpose applications—there are 13 models includ-
ing 3 ovals

BUT

because of the ingenuity of the Jensen design, you need only one
universally applicable model in each speaker size. Your inventory
requirements are lower than for any other speaker line—your stock
investment is cut to the bone.

And the Viking speakers are universal. The new Viking design is
the most compact, has the least depth of all the replacement speak-
ers. They'll fit into even the most crowded sets. And with the most
compact design Viking has introduced greatly improved efficiency,
heavier magnets, truly permanent alignment, at no increase in price
in all models 6” and smaller.

Free with all sizes from 3” to 6” Viking speakers new free, easy-
mount combination transformer and chassis mount bracket.

ensen

MANUFACTURING COMPANY

Division of The Muter Company
6601 South Laramie Avenue - Chicago 38, lllinois
In Canada: COPPER WIRE PRODUCTS, LTD., Licensee

o
£
w
-
T
&
>
©°
L]
[
c
3
o
-~
S
13
S
o
4
3
@

www americanradiohistorv com



In the Interest of Quicker Servicing

(Continued from page 15)

Fig. 7. £ 28-Mc Beat Produced by Amateur Transmitter.

be eliminat2d by the installation of a
high-pass filter in the antenna-input
circuit of the television receiver.
This filter should be installed as close
to thetuner as possible. Fig. 8 is the
diagram of a typical high-pass filter.
Any of the commercially available
high-pass filters which are made for
this purposce should be satisfactory.

The -nstallation of a high-pass
filter will €eliminate any interference
from the ‘undamental frequency on
which an amateur may be operating.
If the amataur's transmitting equip-
ment shouldbe generating harmonics,
the installztion of a high-pass filter
will not correct the interference. In
this case, the offending amateur
should be notified that his equipment
is radiating harmonics. Usually the
amateur ofperator will cooperate and
either not fransmit when such trans-
missions rmight interfer with tele-
vision, or he may take steps to

eliminate the harmonic radiation
from his transmitter.

Fig. 9 is an illustration of in-
terference from a small electric hand
drill. This type of interference may
also be caused by electric motors,

300 300
INPUT FROM OUTPUT TO
ANTENNA RECEIVER

Fig. 8. A Typical High-Pass Filter.

fans, air-conditioning units, refriger-

ators, and other electrical appliances.

The installation of commercially
available line filters between the in-
terfering device and the AC line or
between the television set and the AC

Fig. 10. Ghost Due to Reflected Signal.

line will do much toward eliminating
this type of interference.

Fig. 10 is an illustration of
ghosts due to signal reflections. A
major characteristic of this type of
interference isthat the ghost does not
change with a change of receiver
tuning. In many cases, reorientation
of the antenna will correct this trou-
ble. If the ghost should still exist
after reorientation of the antenna, it
may be necessaryto change the loca -
tion of the antenna or the lead-in wire.
Ghosts may also be caused, as in the
case of a long lead-in wire, by im-
improper matchiné at one or bothends
of the antenna lead-in.

Fig. 11 is an illustration of
interference caused by radiationfrom
the local oscillator of another tele-
vision receiver. This is a mild case
of radiation. In some instances, radi-
ation from the local oscillator of a

Fig. 9. Interference Caused by Small Electric Drill.
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Fig. 11. Local-Oscillator Interference From Another TV Receiver.
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FULL VIEW 0/} }}Flll.l. VALUE

WITH A
HYCON

0SCILLOSCOPE

MODEL 617

You get more for your scope dollar in a Model 617
Oscilloscope, because Hycon’s special flat face 3-inch
tube eliminates fringe distortion. You pay for
a 3-inch scope—you ger 3 inches of sharp, usable trace
And this precision scope meets all requirements
for color TV servicing. So before you buy any scope,
compare it to the Model 617 feature by feature
For full view — full value you'll buy Hycon ... setting the
standards “where accuracy counts.”

® 4.5 MC BANDPASS WITHIN * 1 DB (VERTICAL AMPLIFIER)
® HIGH DEFLECTION SENSITIVITY (.01 V/RMS PER INCH)
® INTERNAL CALIBRATING VOLTAGES
® EDGE LIGHTED BEZEL
® STURDY, LIGHTWEIGHT CONSTRUCTION

See Hycon’s line of matched, bench-stacking test
instruments at your Electronic Parts Jobber's.

Service facilities~in your area.

CO7C Mg Company

“Where Accuracy Coints”
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$269.50

2961 EAST COLGRADO STREET PASADENA 8, CALIFORNIA

TUNER SHIELD
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RECE!VER BOOMME OOMMF

POWER -— \{

I TUNER TUBES
RFC =

SUPPLY
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. 3VAC
FROM —* TUNER TUBES
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Fig. 12, Bypaoss System for the Power Leads
to Tuner.

TV receiver is of sufficient amplitude
to overload another nearby receiver.
The safest cure for this type of in-
terference is to find the offending
receiver and by the use of approved
methods to install a bandpass filter
in its antenna-input circuit. This
will prevent its antenna from radiating
the interfering signal. It may be
necessary to install a line filter be-
tween the receiver and the AC line.
In some extreme cases, RF filter
units should be installed in all power
leads to the tuner. Fig. 12 is an ex-
ample of the latter type of installation.
If used along with the aforementioned
antenna and line filters, the filter
system in Fig. 12 will keep the oscil-
lator radiations from charging the
chassis and thus will keep the chassis
from radiating.

Fig. 13 is an illustration of one
type of diathermy interference.
This is rather a mild case, and in
most cases may be effectively eli-
minated by the installation of a high-
pass filter atthe antenna input and by
the use of a line filter between the
AC line and the TV receiver.

Some of the older types of
diathermy and industrial heating
equipment were built using little or
no filtering in the power supply, and
interference from these machines
will show up with one or two black
bars. Most of these old machines
have beeun located, and steps have
been taken to make them TVI proof.

Although this discussion may
not have covered every type of inter -
ference, most of the principal kinds
have been illustrated. The reader
may recognize some of them from
his past experience and may encounter
new ones in his future servicing work.
If the foregoing material can be used
by him as an aid in diagnosing and
curing interference problems, it will
have served its purpose and well.

IN THE SHOP
Bench Picture Tube

After receiving many requests
for information on setting up a picture
tube for use on the bench, we decided
to try one ourselves to see just what
the problems were and what would be
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needed. We came up with the following
ideas and suggestions which we
thought might be of interest. Although
this setup may seem. to be quite
expensive, it will probably pay for
itself in time saved. For instance,
consider how long it takes to remove
the picture tube from a cabinet when
it is mounted separately. Another
thought to consider is the ever -
increasing size of picture tubes.
They are becoming more and more
difficult to handle safely — hence
this is another point in favor of a test
picture tube on the bench.

First of all, it must be under-
stood that ne one particular yoke can
take the place of all types which are
in use. In ether words, there is no
such thing as a completely universal
yoke which will suffice for all ap-
plications. Therefore, the Dbiggest
problem is to determine what yokes
should be usad for this project.

The yokes selected must have
inductances in the horizontal and
vertical coils relatively close to the
inductances required by the sets
under test. Since most of the yokes
in use have very nearly the same
inductance (50 mh) in their vertical-
deflection coils, principle concern
should be given to the horizontal-
deflection coils. Inductances in
horizontal -deflection coils vary any-
where from about 8.5 mh to 30 mh.
Therefore, if three 70-degree yokes

OKE

DEFLECTION FOCUS
Y

Fig. 13. One Type of
Diathermy Interfer-
ence.

are selected with approximately 10-,
20-, and 30-mh inductances respec-
tively, in the horizontal-deflection
coils, they can be used with all the
70-degree sets except those sets
using a low-inductance, vertical-
deflection coil. The latter sets would
necessitate the use of a yoke with a
30-mh horizontal coil and a 3.5-mh
vertical coil.

Chassis which are used in sets
employing - 90-degree deflection sys-
tems will require a separate unit in
order to obtain a proper raster for
trouble shooting sweep circuits. At
the present time, one 90-degree yoke
will suffice for all the sets being
manufactured for wide-angle deflec~
tion. This yoke should have approxi-
mately 12 mh in the horizontal coil
and 45 mh in the vertical coil.

To service practically all the
sets now in use, it is necessary to
set up two picture tubes for bench
use — one for 70~-degree sets and one
for the larger 90-degree sets. As
stated before, this increases the
cost of such a setup; but the arrange-
ment will probably pay for itself in
a short time if the shop has enough
work to warrant its use.

Another item that this setup
requires is about four focus coils for
the sets that use them. Most of the
sets whichuse focus coils incorporate
them as a part of filter networks.

FOCUs ION
MAGNET  COIL

TRAP

Fig. 14. Suggested
Layout for a Bench
Picture Tube.

S
N
I s B
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That is an additional reason for
including them as part of this bench
setup. The most commonly encoun-
tered focus coils have the following
ratings:

240 ohms (for use in circuits having
approximately 200-ma drain),

360 ohms (for use in circuits having
approximately 140-ma drain),

470 ohms (for use in circuits having
approximately 100-ma drain),

1,000 ohms (for use in circuits
having approximately 75-ma drain).

These coils will cover the large
majority of applications; however,
you may find it necessary to keep on
1and one other type of focus coil, the
combination electromagnet and
permanent-magnet focus coil which
seems to be gaining in popularity.

Fig. 14 illustrates a simple but
functional method for mounting the
test picture tube. The rear -upright
board is permanently mounted. The
front tube rest is also attached to the
base. After the picture tube is in
position, the front piece with the
safetyglass in it is put into place and
attached with screws to the picture-
tube rest. The diagonal brace is then
put in place and held with screws to
keep the front piece vertical.

On the rear of the base board
can be seen a small chassis which
contains afemale octal socket. From
four of the pins of this socket, wires
run to four female pin sockets. Each
yoke selected for this test setup is
wired to a male socket which can be
plugged into the socket on the small
chassis. The pin jacks are coded so
that they can be identified. Two sets
of test leads are prepared for use
with this arrangement. One set of
leads has alligator clips; the other
set contains pins for connecting to
chassis “which have plugs on their
yokes.

Itis not necessary to mount the
deflection yokes on a bracket, for
they will hold their position fairly
well. However, the focus magnet
must be mounted on a bracket, because
it will move much too easily. The
focus coils must likewise be mounted
onbrackets. The bracket which holds
the focus magnet or focus coil can be
mounted on a small board wide enough
to prevent it from tipping over. This
eliminates any need for fastening it
tothe base of the picture-tube mount.

Sync Separator and Amplifier

Because the sync section of a
TV receiver can give rise to puzzling
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Yet many have attempted to try it.

The round hole needs a round peg—
custom-fit to meet the need. In the
choice of a speaker, just as in the
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Fig. 15. Partial Schematic Diagram of Receiver Discussed in Text.

symptoms if troubles occur in it, we
are presenting in narrative form a
few typical problems and their solu-
tions. A partial schematic of the
receiver which we are using as a
reference is shown in Fig. 15.

Problem No. 1.

The picture in the set had a
twitch and waviness which appeared
to be caused by incomplete action of
the sync separator. The technician
suspected that there was video in the
sync signal arriving at the AFC cir-
cuit and thet the presence of this
video was causing improper action of
the circuit.

In ordar to prove or disprove
this theory, the scope lead was placed
on the plate [ug of the sync separator
and the waveform was observed.
There were two things wrong with the
signal. A great deal of video signal
was present, and the amplitude of the
waveform was much lower than it
should have been. Instead of the
eight-volt psak-to-peak signal re-
quired, there were only two and a
half volts.

Next, the signals were checked
at thetwo inputgrids (pins Nos.1 and
7) of the sync separator. The wave-
forms of these signals proved to be
proper in fcrm as well as in ampli-
tude. As a rasult of these indications
(weak signals on the plate and correct
signals on the grids), voltage checks
were undertaken on the basis that the
loss of gain was probably caused by
incorrect operating voltages. A
vacuum-tube voltmeter was used for
the checks. All measurements were
satisfactory except the plate voltage
which measured 13 volts instead of

the 9 volts called for in the service
literature.

An open screen-bypass ca-
pacitor could cause a loss of gain;
therefore, the next step was to check
C3. The quickest and easiest method
to do this is by checking the screen
with a scope. If there is a strong
signal present, the capacitor is pro-
bably open. Bridging the capacitor
with a new one would be the final
check. When the technician investi-
gated capacitor C3, he found that it
was open; and after replacement of
this capacitor, the set functioned
normally.

Notice that the technician de-
serted his scope in favor of his volt-
meter at one point in this trouble-
shooting procedure. Actually, he
could have found the source of trouble
more quickly if he had continued using
his scope to check screen waveform
while he was conducting his pre-
liminary tests.

Problem No. 2.

This problem proved to be not
only very interesting but quite puz-
zling as well. The set would not lock
in horizontally and was very difficult
to stabilize vertically. With every-
thing considered, this indicated a loss
of sync. However, when the scope
lead was placed on the plate of the
sync amplifier, a signal was found.
This signal was not too good — be-
sides being somewhat distorted, it
was reduced considerably in ampli-
tude. The signal on the grid was then
checked on the scope and found to be
good in both shape and amplitude.
This indicated that the tube might be
operating on improper voltages.
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Therefore, the VIVM was used to
measure the grid, plate, and cathode
voltages. These voltages all seemed
to be satisfactory. By this time, the
technician was completely nonplused
and decided that perhaps there was
something wrong in the plate circuit
of the sync amplifier and that what-
ever it was was having a very strong
effect on the signal but not on the DC
voltage. Hence, every component in
the plate circuit was then checked
with an ohmmeter and a capacitor
checker. Still, nothing could be found
defective.

The technician decided to back-
track, so he applied the scope lead
once again to the plate of the sync
amplifier. Then came the realization
that a gross error had been made.

" Subconsciously, the technician had

accepted what he had seen on the
scope as being the horizontal sync
pulses; but on this second check, he
noted the frequency of the scope and
saw that it was set for 30 cps instead
of for 7,875 cps'!

A quick look at the schematic
thenbrought about the conclusion that
the signal being seen on the scope
was undoubtedly being fed back from
the vertical oscillator; therefore,
the next step wasto disable the verti-
cal oscillator by grounding the grid
and to turn down the brightness so
that the picture tube would not be
damaged.

With the vertical oscillator
disabled, the sync -amplifier plate was
again checked on the oscilloscope.
Not a sign of a signal of any kind was
present.

Putting all the facts together
brought about the only possible answer
to the question. Either the cathode
was open between the socket and the
actual element or the plate circuit was
open in a like manner, since both the
cathode and plate voltages at the
socket were measured and found
satisfactory. Therefore, two more
tubes were tried. When these failed
to help, the socket was examined and
found to have a great deal of corro-
sion inthe cathode pin socket. It was
cleaned out by inserting a sharp-
ended wire to scrape the corrosion
loose, and it was then washed with
carbon tetrachloride to remove any
loose particles. After the vertical
oscillator was restored to operation,
the set operated normally.

The stumbling block in this
trouble-shooting experience arose
from a misinterpretation of a scope
waveform. The moral is: check test
equipment before and during its use
to guard against such mistakes.
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And, it plays a mighty profitable tune. For, it’s the Sequence
Switching Keyboard on a Jackson Dynamic Tube Tester—
“service engineered” to give you accurate, lightning fast tube checks.

You'll save up to 50% in tube checking time
—your first and most important task on any
set, TV or radio.

SPEED

Even inexperienced help can learn to use this
tube tester quickly. And, it tests every receiv-
ing type, even subminiatures.

SIMPLICITY

The original Dynamic Tube Tester. Checks
tubes under actual load conditions. Elimi-
nates guesswork.

ACCURACY

Good-Bad, plus % Transconductance Read-
ings — Shorts and Noise Tests— Life Line
Indicator detects tired tubes—Accurate Fila-
ment Voltages—Simplified Load Setting—
Sequence Switching, Keyboard Style—Line
Voltage Adjustment calibrated to show actual
line voltage—Edasily read, smooth running
Roll Chart—Bench, Portable and Counter
Models.

FEATURES

Before you buy any tube checker, see the
JACKSON DYNAMIC®TUBE TESTER

sold by all leading jobbers.

INSTRUMENT CO.

ELECTRICAL

16-18 S. Patterson Blvd. * Dayton 2, Ohio * In Canada: The Canadian Marconi Company
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Fig. 16. Normal Signal on Plate of Sync
Separator.

Problem No. 3.

A loss of sync was the first
symptom noticed in the receiver.
When the horizontal- and vertical-
hold controls were manipulated, the
picture stood still long enough that
one could see what it looked like; but
the picture was not completely locked
in. In addition, the picture had too
much contrast and appeared to be
slightly negative.

From these symptoms, the con-
clusion was drawn that there were at
least two and maybe eventhree stages
being affected by the trouble. These
stages were the video amplifier (be-
cause of the strong contrast), the
sync separator and amplifier (because
of no sync), and the AGC (because it
could cause either excessive contrast
and sync loss or both).

Since the lack of sync was the
first thing noticed, the sync section
was considered a good place to start
checking. So, the scope probe was
first placed on the plate of the sync
| separator. Instead of finding a nor -
mal waveform resembling that of
Fig. 16, one that was more like that
of Fig. 17 was found.

This excessively distorted out-
put indicated that the signal was
probably being distorted at the sepa-
| rator; hence, voltage readings were

taken. The voltage onpin No. 7 of the
15) was

sync separator (see Fig.

Fig. 17. Signal on Plate of Sync Separator
With Leaky Input Coupling Capacitor.
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greatly out cf proportion. Instead of
measuring -0.5 volts, it measured +2
volts. This positive grid voltage in-
dicated that the coupling capacitor C1
probably was leaky. A continuity
check with an ohmmeter soon sub-
stantiated this theory with a reading
of 220,000 ohms.

Since the leakage resistance in
the coupling capacitor together with
resistors R16, R1, and R2 forms a
voltage -divider network and since the
bias on the AGC tube is tapped from
this network, the bias was affected
by the leaky capacitor. This caused
a change in the output of the AGC
tube and a resulting overload condi-
tioninthe RF circuits of the receiver.
Hence, a negative picture was pro-
duced as one of the symptoms.

Problem No. 4.

Once in a while a techniciancan
be lucky and 1ave aneasy job of locat-
ing a trouble. This was one of those
times. The symptom was a complete
lgss of horizontal sync. Vertical sync
was apparently good. A new AFC
tube and an coscillator tube were tried,
but to no avail.

The trouble was somewhere
after the take-off point for the verti-
cal sync, since the vertical sync was
all right. Accordingly, the first
checks were made in the horizontal
oscillator arnd AFC circuits with an
oscilloscope. The waveforms on the
oscillator were satisfactory; how-
ever, when the scope lead was moved
to the grid ot the AFC tube, no signal
was found.

One of three items could be at
fault and cause this. C5 or C6 could
be open andthereby interrupt the sig -
nal,or C7could be shorted and there-
by ground the signal. The scope lead
was moved to the junction of C5, C6,
and CT7; still there was no signal. A
check with tne ohmmeter soon dis-
closed that the signal was not being
grounded by a short in C7. A scope
check at the junction of R11 and R12
showed the presence of a signal; so
capacitor C5 was replaced, and the
set resumed normal operation.

The tests in this problem were
so simple and straightforward that
much less time was needed to make
them than tc tell about them. If all
TV troubles were found this easily,
there would be fewer discouraged
service techricians.

Problem No. 5.

Here was one of those jobs that
make technicians '' tear their hair."
The symptoms were confusing. The
set had horizental tearing the pulling;
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The MODEL W68 :
replaces 41 Crystal Cartridges made
by the five leading manufacturers.

The W68 is a “Muted Stylus” type, Dual-Weight Cartridge. The dual weight makes it
possible to replace either aluminum or steel case cartridges—without adjusting tone-arm
balance. With weight slug net weight is 25 grams; without weight slug net weight is 12
grams. The W68 is equipped with the famous AG2A silent-tracking, “"Muted Stylus” needle.

STANDARD CARTRIDGE FOR 78 RPM RECORDS
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The MODEL W78
replaces 149 Cartridges made by the
five leading manufacturers.

Model W78 is a Dual-Volt, Dual-Weight Cartridge—so versatile it replaces 149 other
cartridges! This cartridge alone will become a sensation overnight—because it replaces steel
or aluminum case cartridges, of either high or low output! The W78 provides the broadest
coverage at the lowest investment—only $5.55 list.

General Information: With weight slug, net weight is 25 grams; without weight slug,
net weight is 12 grams. In addition, Model W78 has a capacitor, furnished as an accessory.
Without capacitor, output is 4.0 volts; with capacitor, output is 2.0 volts.

The MODEL W70
replaces 20 “Special” Cartridges.

Model W70 is a completely new cartridge in the Shure line. It replaces all the Webster
“CX' and "C” Series Cartridges, comes equipped with all the necessary accessories. The
W70 is more than an adequate replacement: it is an improvement, because it uses pin
jacks—doing away with laborious “threading™ of leads through the tone-arm.

ALL PURPOSE SINGLE NEEDLE CARTRIDGE FOR 33\, 45, 18 RPM RECORDS
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COMPOSITION RESISTORS

Tiny, yes . . . but what depend-
ability, ruggedness, and stability!
Rate(i, at 70C rather than 40C.
Completely sealed and insulated
b moldec{ plastic, they meet all

1L-R-11A requirements. Avail-
able in 14, 1 and 2-watt sizes in all
RETMA values.

TYPE AB NOISE-FREE
POTENTIOMETERS

Because the resistance material in
these units is solid-molded—not
sprayed or painted on—continued
use has practically no effect on the
resistance. Often, the noise-level
decreases with use . . . and they
give exceptionally long service.
Rated at 2-watts.

BROWN DEVIL® AND
DIVIDOHM® RESISTORS

BROWN DEVIL fixed resistors
and DIVIDOHM adjustable re-
sistors are favorite vitreous-enam-
eled units! Resistance wire is
welded to terminals. DIVIDOHM
resistors are available in 10 to 200-
watt sizes; BROWN DEVILS in
5, 10, and 20-watt sizes.

PROVIDE AN "EXTRA MARGIN OF SAFETY”

Using Ohmite replacements in your repair work is like having

insurance against call-backs. The reason i3, of course, the “extra
margin of safety” engineered into Ohmite products. The preven-
tion of just one call-back can save your profit on the entire job.
So order a supply today, and use them on your next job.

" Write for
Stock
Catalog

~ ST
4
OHMITE MANUFACTURING CO.

3644 Howard St., Skokie, lll.
(Suburb of Chicago)

DEPENDABLE RESISTANCE UNITS
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and when new tubes were tried in the
sync, AGC, and horizontal-oscillator
sections, they were of no help. When
the contrast control was turned up, a
Christmas-tree effect would occur in
the picture.

Withthese facts to go on, it was
apparent that the amplitude of the
video inthe output circuit was affect-
ing the operation of the oscillator or
the AGC in some manner. In order
for this to occur, it was probable that
the video was getting into the AFC
circuit or into the oscillator in some
way. First,the scopelead was placed
on the horizontal-oscillator coil. The
waveform appearedtobe normal. The
input of the AFC circuit was checked
with the scope and showed consider-
able distortion. The plate of the sync
amplifier was then checked, and some
video signalwas noted. Next,the grid
waveform of the sync amplifier was
checked and found to be clean. As a
matter of course, the scope lead was
then placed on the cathode of the sync
amplifier where a very strong video
signal was seen.

An examination of the circuit
schematic showed that the cathode of
the sync amplifier was connected to
the 145-volt line. Since the filter
capacitor C8 was the only filter in
this line and since the video output
tube was supplied from this line, the
technician reasoned that a logical
suspect was the filter capacitor C8.
If this capacitor opened, there would
be nofiltering of the video signal which
was developed in the plate circuit of
the video output tube. A check of
capacitor C8 confirmed the fact that
it was open; and upon replacement of
this component, the set functioned
properly.

The oscilloscope proved to be
an invaluable aid to the technician in
each of these problems. Remember
its usefulness the next time you en-
counter troubles inthe sync amplifier
and separator.

Figs. 4, 5, 6, and 10 were taken
from telecastsby WFBM-TV, Indiana-
polis, Indiana. The pictures donot in
any way reflect upon the quality of
the transmitted signal, since all pic-
ture defects were introduced at the
receiving site. We wish to express
our thanks to WFBM-TV for permit-
ting us to use these photographs.

Henry A. Carter and

Calvin C. Young, Jr.
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Examining Design Features

(Continued from page 37)
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Fig. 2. The Circuit Which Provides the Tuner AGC Voltage
in the General Electric Model 21€240.

circuit also contains the brightness control.
Sound

The scund take-off point is located at the output of
the video detector. The signal from this point is coupied
to the grid circuit of the sound IF amplifier which consists
of the pentode section of a 6U8. The amplified signal is
then fed to the 6AU6 limited by a 4.5-megacycle IF
transformer.

Detection is accomplished by a conventional ratic
detector employing two diode sections of a 6T8. The
resultant audio signal is RC coupled to the grid of the
audio amplifier which is the triode section of the 6T8.
The setting of the volume control determines the level
of signal appiied to the latter stage.

A 6V6GT and its associated components constitute
a conventionzal audio output stage.

AGC

The output of the video detector serves as the
source of AGC voltage in this receiver. The detector
output is filtered and isolated before being applied to the
grids of the IF amplifiers. The AGC voltage that is
applied to the RF amplifier is controlled by the circuit
shown in Fig 2.

A positive bucking voltage is applied to the tuner
AGC line by the voltage-divider network consisting of
resistor R8 and potentiometer R7. The potentiometer is
termed the 'area control" and serves to set the level

SYNC AMP NOISE CANC. @
N2AT7 j6UB 1
g v To
i SYNC
0033  CLIPPER
1
%”K i 300%
@ 180K !
120K oo

+280V

Fig. 3. A Schematic of the Noise-Cancellation Circuit in the
General Electric Model 21€240.
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this portable package
puts you in BUSINESS!

nich FieLiTy PA pays:

Ideal System for schools, record shops,
clubs, restaurants, and rumpus rooms.

Big features, small price of the V-M portable high
fidelity package tell you the whole story. Read ’em
and leap for this golden opportunity to profit from
sales to both old and new customers. Wherever easy
portability and powerful hi-fi reproduction are de-
sired — yox profit with the V-M portable P-A sys-
tem! This 8 watt package requires only one power
outlet!

V-M Model 960 tri-o-matic® automatic 3-speed rec-
ord changer has all the famous V-M features. Com-
plete in matched leatherette case. Model 960 only
$64.50%.

V-M Model 160 “slide-out” 8 watt amplifier and ex-
tended range 10 Jensen speaker for full range
high fidelity reproduction. Amplifier, complete with
all controls and jacks, stays near microphone or
record changer . .. 10" speaker in ported case has 25’
cord and plug. Model 160 only $67.50%.

Write for full profit details and specifications!

*Slightly bigher in the wes:.
UL Approved

V-M 936HF high fidelity
record changer attachment.
Has balanced turntable, die
cast tone arm, 4-pole, 4-
COIL motor, $69.95%, Model
935HF, same as 936HF less
metal pan, $59.95%,

tha _v&m @_D.J_M..LAJ_L

v CORPORATION
~ BWE BENTON HARBOR 7, MICHIGAN

WORLD'S LARGEST MANUFACTURER OF PHONOGRAPHS AND RECORD CHANGERS
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WO M Serdoemen!

DON'T JUST REPLACE-

MOLERIE

with wide-range, high-compliance

TITONE

CERAMIC CARTRIDGES

Always install a Sonotone, the

original ceramic cartridge—

your customers will love you for

it. It will start them on the road

to high-fidelity—and additional
new business for you!

Write for free Sonotone manual today!

New Sonotone Phonograph Modernization Manual

includes an up-to-date cross reference and phono- Pﬂonomm
graph model index, fully explains how to use "ooﬂiml‘m"
Sonotone Ceramic Cartridges. Manyy,

ELECTRONIC APPLICATIONS DIVISION

SONOTONE CORPORATION

Elmsford, New York

Here'’s all you do—

Address a postcard to

SONOTONE CORPORATION, DEPT. P

ELMSFORD, N. Y.

Say "Please send my free copy of the
Sonotone Phonograph Modernization Manual.”

P. S. Be sure to print your name and address clearly.
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of the bucking voltage. A clamper on
the AGC line prevents the potential
from becoming positive.

A switch ganged to the area-
control potentiometer is normally
closed. In the case of a very strong
signal, the area control may be rotated
toward the strong position until the
switch is actuated. The switch opens
and removes the B+ voltage from the
RF amplifier. The strong signal is
then coupled through the RF stage by
the interlectrode capacitance of the
tube, and the inoperative tube functions
very much like an attenuator.

Sync

As shownin Fig. 3, a composite
video signal of negative polarity is fed
from the video detector to the grid of
the sync amplifier. A negative signal
is alsofedto the cathode of the noise-
cancellation tube through capacitor
C10. A positive bias is applied to the
cathode by the action of resistors
R12, R16, and R15. A positive poten-
tial is also applied to the grid of this
stage by the divider formed by re-
sistors R13 and R14. The combined
effect of these two voltages is to keep
the noise-cancellation tube normally
cut off. This stage does not affect
the operation of the sync amplifier
under these conditions.

When a strong noise pulse ap-
pears in the video signal, it is suf-
ficient to overcome the bias on the
noise-cancellation tube and the tube
conducts. The result is a negative-
going signal at the plate. This signal
cancels the positive signal appearing
at the plate of the sync amplifier. A
"hole' thenappears in the signal from
the sync amplifier for the duration of
the noise pulse. By this means, the
strong noise pulses are prevented
from being fed to the sync clipper
and false triggering of the sweep
circuits is avoided.

The composite signal from the
output of the sync amplifier is coupled
to the grid of a sync clipper. This
stage employs one triode section of a
12AT7. A small negative bias is
supplied to the grid from the AGC line,

The sync signals occurring in
the plate circuit of the sync clipper
arefedto the grid of a phase splitter.
This stage uses a triode section of a
12AU7. The sync signals from the
plate of the phase splitter are fed to
an integrator network and then to the
vertical-sweep section. The signals
from the cathode of the phase splitter
are coupled to the horizontal phase
detector.

Vertical Sweep

The sync signal occurring at
the plate of the phase splitter is fed
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Fig. 4. A Schematic of the AGC System in the Arvin Chassis TE-340-1, -2.

through an integrating network and
then to the grid of the vertical multi-
vibrator, which is composed of the
two triode sections in a 6BX7GT.
The vertical -linearity control and the
vertical-hold control are located in
the cathode circuits of the 6BX7GT.
The vertical-size control is contained
in the plate circuit of one of the triode
sections. Theuseof a 6BX7GT as the
vertical multivibrator permits the
elimination of a separate vertical-
output tube because sufficient sweep
output is available directly from the
multivibrator.

Horizontal Sweep

The triode section of a 12AU7
functions as the horizontal phase
detector in this receiver. A sync
pulse from the phase splitter and a
sample waveform from the horizontal -
sweep output are fed to this stage.
The phases of these two signals are

compared, and any difference results.

inanerror voltage. Theerror voltage
is then coupled to the horizontal
multivibrator tocorrect its frequency.

A positive potential is applied
to the grid of the horizontal multi-
vibrator by a voltage-divider network.
The level cof this voltage establishes
the frequency of the multivibrator
and is determined by the setting of the
horizontal-hold control.

Two triode sections of a 12AT7
are connected as a cathode-coupied
multivibrator to produce the
horizonteal-sweep signal. The
horizontzl -stabilization control
serves as &n adjustable ringing coil
in the multivibrator circuitry.

The cutput of the horizontal
multivibrator is coupled to the grid
of the 6BQ6GT horizontal-output tube.
There are two additional adjustments
provided in the horizontal-sweep
section. Tkese adjustments are for
width and for horizontal linearity.

There are two additional tubes
associated with the horizontal section.
For high-voltage rectification, a
1B3GT is used. The remaining tube
is the 6AX4GT damper.

Low-Voltage Power Supply

The low-voltage power supply
includes two 5U4G tubes to provide
the necessary current by full-wave
rectification. The inclusion of several
dropping resistors in the output of
the power supply provides the wide
variety of voltages required for proper
operation of the receiver, There are
six voltage sources obtained in this
way.

The primary winding of the
power transformer has two possible
connections. Oneis for a line voltage
of 110 volts, and the other is for 117
volts. The selection of the desired
connection is accomplished by placing
the line fuse in either of the two fuse
clips on the receiver.

UHF

There are three types of UHF
tuners supplied with this line of re-
ceivers. Two of the tuners, RUX-001
and RUX-006/007, are single-
conversion units. They both utilize a
6AF4 as the oscillator and a 1N82A
crystal diode as the mixer.

The third type of tuner employs
the double-conversion principle. In
additiontothe 6AF4 oscillator and the
1N82A mixer, a 6BK7A is included to
act as a two-stage IF amplifier,

AGC SYSTEM IN ARVIN CHASSIS
TE-340-1, -2

Strong noise pulses that are
present in the video signal of a
television receiver result in the
appearance of black dots in the picture.
These black dots are usually accom-
panied by white streaks immediately
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after them. The reason for this
phenomenon is that the coupling
capacitors in the IF stages become
heavily charged by a strong noise
pulse. Since the gridcircuits normally
have a high impedance to ground, the
charges do not leak off immediately
and may cause the white streaks to
appear,

Some of the recent Arvin re-
ceivers have incorporated a circuit
designed to minimize these annoying
white streaks. A schematic of this
circuit, as contained in Arvin chassis
TE-340-1, -2, appears in Fig. 4.

A 6AU6 is utilized in a con-
ventional keyed AGC system to develop
the necessary AGC voltage. This
voltage is fed to the tuner in a
straightforward circuit containing a
Local-Distant switch and an AGC
clamper. Theclamper uses the diode
sections of a 6AT6.

The departure from the normal
circuitry is found in the method of
feeding the AGC voltage to the IF
stages. This is done by using a
cathode follower. The triode section
of a 12AX7 isused for this application.

By reference to the schematic
diagram, it may be seen that the full
AGC voltage is developed across re-
sistors R73, R71, and R70. The grid
of the cathode follower is connected
to the junction of resistors R71 and
R70. The voltage on this grid is
dependent upon the AGC voltage. Bias
on the stage is determined by the
setting of the bias control R9. The
arm of this control is returned to a
negative potential,

The AGC voltage for the IF
stages is taken directly from the
cathode of the cathode follower V11A.
As the AGC voltage becomes more
negative, the cathode also becomes
more negative. Since the potential of
the cathode follows in step with the
AGC voltage, the IF stages are
effectively controlled by this voltage.

When strong noise pulses charge
the coupling capacitors of the IF
stages, the capacitors may become
quickly discharged through the low-
impedance offered by the cathode
circuitof V11A. The quick discharge
of the coupling capacitor minimizes
the formation of the white streaks
that follow the black dots caused by
noise pulses.

Don R. Howe
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The ELMENCO STEATITE-CASED PAPER TUBULAR
CAPACITOR has provided the electronics industry with

a new standard of performance. The combination of

superb quality and.deper_idability coupled with low cost

has enabled manufacturers to upgrade their specifi-
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® Mineral oil vacuum
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® Tight moisture-proof
seal
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The steatite tube and baked synthetic
resin end-fill provide a seal which
rivals that of hermetically sealed con-
struction, resulting in a dependability
and longevity previously unequalled.
Whether in operation or on the shelf,
this paper tubular capacitor will
maintain its excellent characteristics

® Safe operation at 85° C

® Long life on the shelf
or under extreme oper-
ating conditions

® Low cost

for years.
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And Free
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ARCO ELECTRONICS INC.

ARCO CAPACITORS INC. 5281 West Pico Blvd., Los Angeles 19, Calif
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The steatite-tubed capacitor is the
only ELMENCO PAPER TUBULAR
made because it is of a design superior
to others. Whether mica, paper, or
ceramic dielectric, a capacitor bearing
the ELMENCO name represents the
finest product in its field. For those
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remember that “ELMENCO replaces
but is never replaced.”

103 LAFAYETTE ST.
NEW YORK 13, N. Y.
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West Coast Branch

Traps for Standard Coil Tuners

(Continued from page 23)

! In the Standard Coil tuner, the
| antenna-input circuit for each channel
is contained on a separate strip. A
schematic of this setup appears in
Fig. 2. These strips provide alogical
location for a trap. Since any one
| strip is connected to the circuit only
when the set is tuned to a particular
{  channel, the trap would also be in the
circuit on only one channel. This
would entirely eliminate the need for
an additional switch. Another distinct
advantage is offered by the use of this
method. The series trap is connected
directly across the antenna coil,
terminals Nos. 8 and 10; consequently,
there is no lead-in after the trap. A
potential source of interference pickup
isthereby eliminated. This complies
with one of the previously mentioned
criteria for trap installations.

Fig. 2. Schematic Diagram of an Antenna
Strip From a Standard Coil Tuner.

Several problems, both mechan-
ical and electrical, arise because of
the small space that is available inside
the tuner. These problems are
minimized, however, by a careful
selection of component parts for the
trap. Mounting of the trap is facilitated
by the use of the strip terminals as
tie points. The coil and capacitor
which make up the trap may be
soldered directly to these points. The
trap then becomes self-supporting,
and the physical mounting is easily
accomplished and does not constitute
a serious problem. Since the indi-

=“"g\,_-‘ o i N
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Fig. 3. A Series Trap Before Installation on
a Strip.
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Fig. 4. A Series Trap Installed on an An-
tenna Strip.

vidual strips are easily removed, the
mounting iray be done without working
in the confined space of the tuner.

The capacitor selected for use
in the trap is of the trimmer type.
The maximum capacitance of the
trimmer should not exceed 30 mmf.
A maximum value of 10 mmf may prove
more practical in many cases. The
larger capacitors cover a wider band
of frequencies but are more critical
in their adjustment. Although a
capacitor of lower value covers a
smaller range of frequencies, ‘it is
more easily adjusted to remove the
interference. Itistherefore advisable
toselect as small a value of capacitor
as possible when constructing a trap.
If a capacitor of more than 30 mmf
is selected, there is a danger of
some shunting effect at the higher
frequencies.

The inductance may be wound
so that it will be resonant at the desired
frequency whenused with the selected
capacitor. Because of the available
space in the tuner, the length of this
coil shouldnot exceed 1/2 inch. When
the trap is to be used at frequencies
below 95 megacycles, a diameter of
3/8 inch is suggested. If the trap is
tobe tuned to a frequency higher than
95 megacycles, a diameter of 1/4
inch is a good choice. Fig. 3 shows
a typical trap before it is attached to
a strip.

Any combination of inductance
andcapacitance may be used, provided

&

Fig. 5. Making a Tuning Adjustment on a
Trap.

TABLE |

RECOMMENDED SPECIFICATIONS FOR TRAPS

Frequency Range Capacitor Coil
{mc) (mmf) No. of Turns Diameter Length
) - ) B _(inﬂes) (inches)
120 to 243 1.5 to 10 5 1/4 3/8
106 to 216 1.5 to 10 5 1/4 1/4
94 to 185 1.5 to 10 7 1/4 1/2
88 to 170 1.5 to 10 7 1/4 5/16 |
66 to 123 1.5 to 10 7 3/8 1/2
71 to 178 2 to20 7 3/8 7/16
60 to 176 2 to20 7 3/8 3/8
50 to 178 2 to30 7 | 3/8 7/16

that the components resonate at the
frequency of the interfering signal
and that they are of the proper physical
size. Some practical combinations
are shown in Table L

Before installing the trap on the
strip, itis advisable to check the fre-
quency range. This is done by
temporarily connecting the coil and
capacitor in a parallel-resonant
circuit and by employing a grid-dip
meter to determine its resonant fre-~
quency. Although this step is not
essential, it may eliminate a time-
consuming trial-and-error procedure.

When the coil is permanently
affixed to the strip, it should be in-
stalled so that its axis is perpendicular
to the axis of the antenna coils on the
strip. This method of mounting
minimizes the mutual coupling that
may exist between the coils and results
in a more satisfactory performance
of the trap.

One end of the coil is soldered
directly to terminal No. 8 of the
antenna strip. The other -end of the
coil is soldered to one lead of the
trimmer capacitor. The other lead
of the trimmer is soldered to terminal
No. 10. A trap is shown installed on
an antenna strip in Fig. 4.

The capacitor should be tilted
slightly when it is mounted. This
permits tuning adjustments to be
made without the shaft, which extends
through the tuner being in the way
of the alignment tool.

After installing the strip and
the trap in the tuner, it is necessary
totune the trap. This is accomplished
by utilizing the following procedure.
One or two strips opposite the trap
are removed, thus providing access
to the trimmer capacitor. The re-
ceiver should be turned on and tuned
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to the channel where the trap is in-
stalled. An alignment tool is then
inserted through the opening provided
by removing the strips. The trimmer
is adjusted for an indication of mini-
mum interference. Fig. 5 shows how
this adjustment is made.

Before making this adjustment,
it is often convenient to set the trim-
mer at maximum capacity. This
permits the lowest frequency of the
trapto be used as a starting point. A
reference is established in this
manner, and the operator can identify
the point or points at which the trap
is effective in eliminating the inter-
ference. If more than one point is
found, the trap should be set at the
point where maximum results are
obtained. If necessary,asmalldegree
of tuning is possible by adjusting the
over -all length of the trap coil. If the
coil is compressed to lower the fre-
quency, care shouldbe taken that none
of the turns are shorted.

After the tuning adjustments
have been made, the response curve
of the channel should be observed.
This may be done by using a sweep
generator and an oscilloscope con-
nected in the same manner as for
visual alignment of the tuner. This
check assures that the trap will not
result in inferior performance on the
channel containing the trap. At this
time, the adjacent channels should
also be checked to make certain that
the trap has not affected them.

Installation of a trap in a tuner
is not a panacea for all problems of
televisioninterference. It does, how-
ever, satisfy a definite need in several
types of interference. A trap of this
kind is not difficult to construct or
install, and the results are very
satisfactory.

Don R. Howe
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Type - Single-needle, dual-voltage
crystol cartridge for 3-speed or
78 rpm use

Output « See main text {right)

Tracking Pressure « 14 gr. at
33%, 45 0or 78 rpm

Cutoff Frequency - 5,000 C.P.S.
Net Weight « 7.25 gr.

Write for full
information on the profit-

building mobEL WX today.

WEBSTER

RACINE

.. the dual-voltage, single-needle

MODEL WX

for either 78 rpm or 3-speed replacement

This new, lightweight, competitively-priced

Featheride MopEL WX Crystal Cartridge is
certain to be a big, fast-selling item for
countless 78 rpm and 3-speed replacements.

-Tt develops 5 v. @ 78 rpmor 2 v. @ 33'4-45

rpm (without capacitor); with shunting
capacitor {furnished with each cartridge), it
develops 1.5v. @ 78 rpmor.75v. @ 33%3-45
rpm. Fits any standard }4-inch mounting.
To assure reaching the job in perfect
condition, the MODEL WX comes packed in
special Featheride ““Jewel Case” container—
complete with capacitor, all necessary instal-
lation fittings, instructions and data on
characteristics and performance.

ELECTRIC

WISCONSIN

“Where Quality is a Responsibility and Fair Dealing an Obligation"
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN « EST. 1909

www americanradiohistorv com

Notes on Test Equipment
(Continued from page 19)

fected by the technician himself, but
replacement of some components in
complex circuits may make it neces-
sary to return the instrument to the
manufacturer for realignment or
adjustment.

The actual time spent in making
such repairs and in routine mainte-
nance wouldbe only a small percent-
age of theuseful life of the equipment,
and so we believe that the technician
isin no danger of eventually devoting
all his attention to his test equipment
to the exclusion of his service work.

It would be difficult to set an
actual figure for the expected life of
anytest instrument. Short of actually
being demolished through accident,
test instruments can be kept operating
with minor repairs until the service
technician feels that they should be
replaced with equipment of more
recent design. Consider a multi-
meter, for example. The ohmmeter
battery needs replacement only after
a long period of time; switch contacts
might possibly wear and need re-
placement; perhaps the greatest
repair required would be the replace-
ment of a burnt-out meter movement.
After these repairs, the meter should
function as wellas a new one; there-
fore, the expected life of this type of
ingtrument is very long indeed. Actual
mechanical wear in any test ingtru-
ment would be restricted to moving
parts such as switches, dial drive
mechanisms, sweep-generator drives,
and attenuators. These can be re-
placed at much less cost than that of
a new instrument. The result is that
the instrument itself can hardly be
considered towear out; but it may be
retired in favor of a newer design, as
was previously stated.

One factor in determining the
number of test instruments that a’
technician may acquire is a more or
less natural aversion to tackling
something strange, as he might bere-
quired to do when learning to operate
a new instrument. The array of knobs,
meters, and switches which appear on
some instruments may actually be
dismaying to some. However, the
reverse canalso be true inasmuch as
many persons welcome the opportu-
nity to work with a new instrument;
and the more adjustments it has, the
more intrigued they become.

Simplicity of operation is a
virtue, but the usefulness of the in-
strument should not be sacrificed in
the interest of simplified operation.

Our association with test in-
struments has given us a healthy
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respect for the performance of
modern high quality equipment. All
things considered, we would be in-
clined to make the following recom-
mendations: select your equipment
with care and get as much as your
space and budget will stand. In the
last analysis, the test instrument is
a tool; anc the better a workman's
tools, the better he can render his
services.

Tke Hickok 655XC
Color-Bar Generator

The new Hickok 655XC color-
bar generator provides a wide variety
of color signals suitable for checking,
adjusting, and servicing color re-
ceivers. The horizontal-line fre -
quency, the sound intermediate fre-
quency, and the color-subcarrier
frequency are all crystal controlled
thus insuring utmost accuracy of
these important functions. A photo-
graph of this instrument appears in
Fig. 1. The RF carrier may be con-
veniently set to either of channels 4,
5, or 6 with the aid of a crystal-con-
trolled calibrator such as the Hickok
Model 690.

The following output signals are
available at connectors on top of the
chassis: video (with either positive
or negative polarity), RF, and 3.58-
mc signals.

A function selector switch per-
mits selection of three types of color-
bar patterns, all with colors that are
100-per-cent saturated. These are:
(1) a 5-bar pattern containing green,
yellow, red, magenta, and blue bars;
(2) twobars producedby positive sig-
nals on the I and Q axes; and (3) two
bars produced by positive signals on
theR - Y and B - Yaxes. This choice

Fig. 1. The Hickok 655XC Color-Bar Gen-
erator.

of signals makes the instrument
extremely suitable for checking re-
ceivers of either the I and Q type or
the R - Y and B - Y type.

A number of other control
switches are provided and have the
following functions:

POWER Turns the power on or
off.

MOD Applies modulation to
RF carrier, depending
upon the setting of other
switches.

SOUND Applies unmodulated
sound carrier to signal.

Y Applies the Y or lumi-
nance component to the
signal.

CHROMA Applies color modula-
tion to the signal.

I and

R-Y AppliesI or R - Y com-
ponent tothe signal, de-
pending upon the setting
of the function-selector
switch.

Q and

B-Y AppliesQorB - Y com-
ponent tothe signal, de-
pending upon the setting
of the function-selector
switch.

VIDEO

POLARITY Allows choice of either

positive or negative
polarity of the video sig-
nal available at video-
output connector or as
modulation to the RF
signal.

Inaddition,a variable attenuator
controls the amplitude of the video
signal at the video-output connector
but does not control the video modu-
lation of the RF signal. An RF attenu-
ator controls the amplitude of the RF
signal.

Eighteen tubes are used and
include the following types:

1 — 5U4G
1 — 6BJ7
4 — 6U8

5 — 12AT7
4 — 12AU7
3 — 12AV7

September, 1954 - PF INDEX REPORTER

www americanradiohistory com

r

Fig. 2. Video Output Signal of the Hickok
655XC With Control Switches Set for Five-
Color-Bar Pattern. The Signal Has Positive
Polarity.

The instrument is housed in an
attractive carrying case with a re-
movable lid.

Several photographs of wave-
forms were taken to show the variety
of signals available and the manner
in which some were used in our lab-
oratories for checking and adjusting
a color receiver. Figs. 2 through 7
are the results of applying the video
output directly to a wide-band oscil-"
loscope. Fig. 2 is the video-output
signal of positive polarity with the
function-selector switch set for the
five-bar pattern. At the left, the
narrow peak appearing above the axis
is the horizontal sync pulse followed
immediately on the right by the color
burst. The next pulse to the right is
the signal which represents the green
bar; and the succeeding pulses are
for the yellow,red, magenta,and blue
bars. The Y or luminance informa-
tion is represented in this signal by
the displacement of each pulse below
the blanking level. The yellow bar
has a comparative luminance value
of .89 which is the greatest of the
five color bars and is the result of
adding the luminance of the red bar
(.30) and that of the green bar (.59).
The blue bar has the least value of
luminance (.11) and the magenta
luminance value of .41 results when
the blue and red luminance values
are combined.

With the generator set up as
just indicated, the chroma switch was
thenthrown tothe OFF position. This
action removed the chrominance

Fig. 3. Same Signal As in Fig. 2 Except That
the Chroma Switch Is at the OFF Position.
The Y Signal Remains.
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information from the output signal.
The waveform of Fig. 3 resulted and
is an indication of the relative lumi-
nance levels just mentioned for the
five color bars.

Fig. 4 is identical with Fig. 2
except that the video-polarity switch
was thrown to the negative position
for Fig. 4. This feature is useful in
obtaining the correct polarity of sig-
nal when the video signal is introduced
todifferent stages of a color receiver.

The waveform of Fig. 4 was
further changed by throwing the Y

switch to the OFF position. This
action removedthe Y component from
the signal and left the chrominance
information only. The resultantwave-
form appears in Fig. 5.

When the function-selector
switch is set at the Q and I position,
the waveform of Fig. 6 is obtained;
and when it is set at the R - Y and
B - Y position, Fig. 7 is obtained.
These figures appear to be exactly
alike; however, there is a relative
phase difference of 33 degrees be-
tween the 3.58-mc portions of the two
signals, and this is sufficient to pro-
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