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

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

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

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

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

WIRE WOUND POWER RESISTORS

in handy Resist-O-Card Assortments

IRC Resist-O-Cards are easier
to buy, stock and use. Values
a e are printed on each card—
;’_f:—- @ RESJSTOCARD @ you ulwuys know what you have,
I - i and you always have what
e
you need. Assortments are

based on popular usage.

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

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

ORDER NOW —From your
_ _'_II“"T'%— X 2 IRC Distributor

INTERNATIONAL RESISTANCE COMPANY

401 N. BROAD STREET, PHILADELPHIA 8, PA.
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C:-D'R ROTORS are BEST

+  Model TR-4

' / ;
from the bottom up. .. N — z | -

inside out. ..

* The highest grade premium die cast

aluminum . .. so rugged and durable that

it is used for aircraft landing gear

PRE-SOLD to MILLIONS

through spot announcements on
television.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N.J

@ i RADIART corr.

an CLEVELAND 13, OHIO
®
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WHY, WE DIDNV'T EVEN KNOW THE &UY
HAD FRECKLES UNTIL WE FUT
SPRAGUE CARPACITORS INTO OUR TV SET:

Accept no substitutess
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.

¥ Trademark

Don't Be Vague...Insist on SPRAGUE

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.

Insist on Sprague

BLACK BEAUTY® TELECAPS®

The most imitated capacitor
Sprague ever introduced. But
you get Sprague performance
only when you insist on
Sprague Telecaps. Hundreds
of millions are in use today
as first choice of quality con-
scious manufacturers and
servicemen. It's the premium
molded tubular at no extra
cost,

Insist on Sprague
ATOMS®

The smallest TV ’'lytics made
—and the only small ones for
85°C (185°F) up to 450 volts
d-c. Guaranteed for low leak-
age and long shelf life, they
withstand high temperatures,
high ripple currents, high
surge voltages, From crowded
TV chassis to jam-packed
portables, Sprague Atoms fit
’em all.

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

wwWwW.americanradiohistorv.com
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STYLED FOR

The striking control console is designed for beauty of
design as well as ease of operation. Actuates the rotator
with the slightest touch, Available in mahogany or ivory
cabinet.

Pinpoint control system is unsurpassed in consistent accu-
racy of indication. Stops antenna instantly within V2 degree
of desired position. No drift or ambiguity.

Supports direct deadweight load of largest stacked array.
Resists downthrust and bending moment. Built-in thrust
bearings. No extra parts to buy. No breakable offset
bearings.

Sealed power drive unit eliminates the former need of
dismantling the antenna when servicing. Simply loosen
3 screws to remove the sealed unit.

Close tolerance 3200:1 reverted gear drive {within .002
in. tolerance) efficiently transmits 100% of developed
power. No inherently weak worm gears.

Look to JFD for Engineering Leadership!

SALES

N E S W N

N

oto King

s ey

comromarion

390 degrees—the broadest traverse range now in use —
speeds and simplifies station selection beyond standard
360 degree revolution.

Safely protects Roto-King en-route . . . eases on-the-job
carrying of units...comes in handy in the shop or around
the home. A JFD merchandising extra at no extra cost.

\ [
Qi— Advanced circuitry achieves automatic voltage compensa- -
tion for stability and exactness of indication despite line
"\, voltage fluctuations.

ROTO-KING IS LIKE A DIRECT LINE
TO EVERY TV STATION IN YOUR AREA.

Write for 8-page

T roumure N 265 Ruhaé;m $4 4'.595
RT100-IV $44.95

6101 16th AVENUE, BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S. A.




in MAGNETIC RECORDERS

THE THIRD IN A SERIES OF
ARTICLES DEVOTED TO THE PRINCIPLES
OF MAGNETIC RECORDERS

RECORD HEAD

Fig. 1. High-Frequency Erase Head Used in
Berlant Model BR-1 Broadcast Recorder.

In previous articles of this
series on magnetic recording, we
have discussed some basic principles
and described certain important pro-
cesses suchas bias. Whendescribing
some of these, we have mentioned
that tape must be unmagnetized or in
a neutral magnetic stage when itcon-
tacts the recording head if satis-
factory recordings are to be made.
Recording on a magnetized tape will
result in a distorted and noisy re-
corded signal. I a recording has
been made previously on the tape,we
want to get rid of that signal before
recording another one on the same
tape in order to prevent what might
be called a double exposure.

To make sure that the tape is
unmagnetized and that no previously
recorded signal is present on it, the
tape is erased by passing it over an

i T,
FRECORD AND
PLAYBACK o1
HEAD ERASE HEAD §
&

& TWO ‘GAPS

Fig. 2. High-Frequency Erase Head Used in
Magnecord Model M30 Tape Recorder.
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erase head before it moves to the
recording head.

Erase inmagnetic -tape record-
ing refers to the process of demag-
netizing the tape to remove any re-
corded signal present in the form of
magnetic patterns in the magnetic
coating. This process does not change
the tape in any way other than to re-
turn it to its original unrecorded
state ready tobe recorded uponagain.
If properly done, this erase and re-
record cycle can be carried on
indefinitely.

Erase canbe accomplished with
erase heads operating on AC or DC.
The erase heads shown in Figs. 1 and
2 use high-frequency (supersonic) AC.
Fig. 3 shows a head which operates

i/ RECORD AND g3
J  PLAYBACK «_
HEAD 1
‘ Su)

| TAPE GUIDE

| -

- 1 AE
60-CYCLE AC "\\/\ et
1| ERASE HEAD ~ ColL ,
o 3

-
Fig. 3. Erase Head Using 60-Cycle AC in
Ampro Model 755 Tape Recorder.

on 60-cycle AC. Another type of
head which employs a permanent
magnet tosupply its magnetic field is
illustrated in Fig. 4.

Before going into a discussion
of erase heads, something should be
said about how a magnetized article
is demagnetized. Any magnetized
object whether it is a screwdriver,
watch, or a recorded magnetic tape
can be demagnetized by subjecting it
to an alternating magnetic field. The
magnetic field must be powerful
enough initially to magnetize the arti-
cle to saturation and then it must
decrease in force down to zero.

The same demagnetizing effect
can be obtained by moving the article

by Robert B. Dunham

to be demagnetized through the al-
ternating field. As the article is
moved out of the most powerful part
of the magnetic field, it is subjected
to a decreasing number of lines of
force until the effective force acting
upon the article is reduced to zero.
AC erase heads usually operate on
this principle.

An important point must be
stressed. A more powerful demag-
netizing force must be applied than
was originally used to magnetize the
article if it is to be completely de-
magnetized.

The construction of a high-
frequency erase head is very similar
to that of a record or playback head.
Erase heads ure designed to with-
stand the heat developed by the heavy
erase current required to erase some
tapes properly.

Erase heads use wider gaps
than those used in record and play-
back heads. A gap width of approxi-
mately .02 inch is commonly em-
ployed, but the size is not critical.

* * Please turn to page 83 * *
RECORD AND
PLAYBACK
HEAD

TAPE GUIDE

|

! PERMANENT-MAGNET
{HALF-TRACK)

| ERASE HEAD

= AIR GAFI
Eig. 4. Permanent-Magnet Erase Head in
Wilcox-Gay Recordio Model 4F10.
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FOR 25 YEARS

proVE

Ever since Mallory introduced the first
commercial vibrators 25 years ago,
they have consistently led the field.
They have led . . ; and are still leading
. . . not only in quality but also in
acceptance by service men and manu-
facturers alike.

Service men prefer them. Surveys show
that 5 out of 6 service men use Mallory
vibrators for replacement work.

Set manufacturers prefer them, More
Mallory vibrators are used as original
equipment than all other makes combined.

Now better than ever. New standards of
quiet operation are set by the latest Mallory
vibrator. A floating mounting for the inter-
nal mechanism cushions out hum . . . makes
these the quietest vibrators ever.

See your distributor today. Ask him about
the special Mallory Vibrator Deal—6
vibrators that cover 75% of vour replace-
ment jobs. And get a copy of the latest
Mallory Vibrator Guide.

ON AUTO RADIO JOBS BE SURE TO USE. ..

MALLORY MIDGETROLS®—Simplified de-
sign cuts replacement time to minutes.
Accurate tapers, noise-free operation,
and excellent stability. Versatile line of
single and dual types.

Sy

P. R. MALLORY & CO:

You’ve made them the leader

MALLORY CAPACITORS — FP electro-
lytics. .. the only fabricated plate capac-
itors for replacement work . . . have long
life even at 85° C. Plascaps®, tubular
plastic type, have permanent, moisture-
proof terminal seals.

www americanradiohistorv.com

Inc., INDIANAPOLIS 6, INDIANA
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TRAINING SERIES

In Part VIII of this Color TV Training Series, we
discussed the process of mixing the color-difference

signals with the luminance signal.
mixing process was performed in the matrix section of
the color receiver. The operational theory of this section
was presented,and various matrix circuits were covered.

At the output of the matrix section,

As was shown, this

PART IX

THE COLOR PICTURE TUBE
AND ASSOCIATED CIRCUITS

@ by C.P.Oliphant and Verne M. Ray

there appear

three separate signals which are representative of the

three primary colors red, green, and blue.
the signals that are utilized by the color picture tube.
Before the three color signals are applied to the picture
tube, they are acted upon by DC restorers.
tional theory of the DC restorers was also discussed in

Part VIII.

These are

of tubes.
The opera-

much the same.
a glass or a metal cone.

from which the electrons originate.

In this part of the Color TV Training Series, we

will discuss the color picture tube and its associated
We will first present a discus-
sion on the basic principles of the color picture tube and
then cover the different types of tubes that are produced
The associated components and circuits

components and circuits.

commercially.
will also be covered.

A complete block diagram of a color receiver is
Those blocks which are shaded re-
present the stages which have already been discussed.

shown in Fig. 9-1.

The color picture tube that has been developed for
use in a color receiver is greatly different from the pic-

tube.

ture tube are:

ture tube that is used in a black-and-white receiver.
color picture tube must be capable of reproducing the in-
tensity and color of the televised scene. The monochrome
picture tube has only one duty to perform, and this is to
reproduce the scene in accordance with the variations in
brightness of the scene. Thus,the color picturetube must
be a more complicated reproducer than the monochrome
picture tube.

The monochrome and the color picture tubes have
some basic characteristicsthat are common to both types
From the outside appearance, they are very
Both types are vacuum tubes with either
In each type, there is included
a screenon whichthe picture is formed and a gun assembly

Assuming that the reader is well versed on the
structure and the operation of the monochrome picture
tube, let us proceed with the discussion of the color picture

CHARACTERISTICS OF THE THREE-BEAM PICTURE TUBE

Some of the characteristics of the three-beam pic-
that it has a phosphor-dot screen made
up of three different phosphors, that it has three beams
originating from three electron guns to energize each of
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Fig. 9-1, Complete Block Diagram of a Color Receiver Showing Sections Previously Discussed.
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RCA Speakers Provide Performance
You Can Be Proud Off

v MOUNTING BRACKETS PACKAGED WITH POPULAR SIZES gl Pkt T

Distributor for catalog 3F687)

RADIO CORPORATION of AMERICA
@ FLECTRONIC COMPONENTS HARRISON. N. J.
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the different phosphors, and that it has a mask to direct
each beam tothe correct set of phosphor dots. There are
therefore three major parts in a color picture tube.
These are a phosphor viewing screen, a shadow or aper -
ture mask, and an electron-gun assembly. A drawing
showing the location of these parts appears in Fig. 9-2.

o

»

%;:
/

e SHADOW —__,

~ MASK

%
/

GUN STRUCTURE

/

N PHOSPHOR-DOT
SCREEN

~ ,L /
T~/

—=

Fig. 9-2. Drawing Showing the Locations of the Three Major
Parts in the Color Picture Tube.

Let us investigate the characteristics of the three-
beam color picture tube by first discussing its three
major parts which have been pointed out.

The Phosphor Screen

The screen of the monochrome picture tube is made
up of a mixture of phosphorescent material which when
energized by an electron beam will emit white light. This
materialis placed on theface plate of the tube in the form
of a solid screen. The viewing screen of this type of
color picture tube is also made up of phosphorescent
material; but, since three different phosphors are used,
the screen of the color picture tube is quite different from
that of the monochrome tube. The phosphor material is
of the type that will emit colored light when energized by
electrons because color has to be reproduced on the
screen of the color picture tube. Since thres additive
primaries are employed in color television, three different
phosphors are used. The phosphors are deposited onthe
viewing surface in the form of dots in a set pattern.

These dots are placed very close together, but they
do not overlap or touch each other. A third of all the

Fig. 9-3. Arrangement of Phosphor Dots on the Screen of the
Color Picture Tube (As Seen Under Magnifying Glass).
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phosphor dots emit red light, another third of them emit
green light, and the other third of them emit blue light.
The drawing shown in Fig. 9-3 represents a magnified
portion of the viewing screen of the color picture tube.
This showsthe arrangement of the dots as they are viewed
from the front of the tube.

DOT TRIO

GREEN

BLUE

RED

Fig. 9-4. A Portion of the Phosphor-Dot Scréen Showing the
Arrangement of the Dot Trios.

Note that the dots are not placed in a haphazard
manner but are arranged into a definite pattern. They
are arranged in the form of trios or triads with a red-
phosphor dot, a green-phosphor dot, and a blue -phosphor
dot forming one trio. Shown in Fig. 9-4 is a drawing of
a portion of the screen, as viewed from the front of the
tube, illustrating the arrangement of the trios. This pat-
tern appears over the entire screen.

When an electron beam strikes a red-phosphor dot
in a trio, that dot will glow with a red light. When the
beam strikes a green-phosphor dot, it will glow with a
green light. The blue-phosphor dot will glow with a blue
light when it is energized with a beam. The character-
istics of the human eye are such that the light emissions
from the three phosphors cannot be distinguished sepa-
rately at normal viewing distance. Instead,the eye blends
the light from the three sources to give the appearance
of a single color. For example, when all three phosphors
are properly energized, each dot will glow with its re-
spective color but the eye blends the three lights together
producing a white screen. By controlling the excitation
of the phosphors, it is possible to produce a variety of
colors which correspond to the hues in the visible light
spectrum. For instance, when only the red and the green
dots are excited, the two light sources are blended to-
gether by the eye and the color yellow is seen. If the
green and the blue dots are energized, the eye sees the
color cyan. The manner in which the energization of the
dots is controlled will be shown later.

In some color tubes, the screen is printed on the
face plate of the tube; and in others, it is formed on a
separate glass plate. This will be shown in a future
issue covering various types of commercial picture tubes.

Shadow or Aperture Mask

It has been stated before that the color picture tube
has three electron beams. One beam isused for energiz-
ing the red-phosphor dots, one for the green-phosphor
dots, and the other for the blue-phosphor dots. Each of
the three beams must be made to strike its respective set
of dots at all times. To make this possible, a shadow

* * Please turn to page 37 * *



Exclusive Aluminizing Lacquer

Now you can get all the benefits of aluminized
picture tubes — sharper picture, superior con-

trast, high light output — and excellent picture
tube life!
Raytheon aluminized picture tubes are proc-

essed with the purest aluminum plus LUMILAC
‘\‘EY’RE &,

— a lacquer especially
blended and used exclu-
sively by Raytheon.

This lacquer produces an
AY extra smooth unbroken

"”“.\-o-ﬁ’ﬂ surface for the aluminized
on * !

coating, yet leaves no gas-

producing residues which could impair cathode
emission and hence shorten tube life.

Next time you replace a picture tube try a
Raytheon LUMILAC Aluminized Picture Tube.
You’ll be delighted with its performance in any
set — amazed at how it will improve the picture
of a low cost, low voltage range TV receiver.
And so will your customer. Ask your Raytheon
Tube Distributor for Raytheon Aluminized
Picture Tubes with LUMILAC. Like all Ray-
theon Picture Tubes they are Right for Sight,
Right for You
and Always New.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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Yotes On

Presenting Information on Application,
Maintenance, and Adaptability of
Service Instruments

LIMITATIONS OF TEST
INSTRUMENTS

The above title is not meant to
be derogatory in any manner. Manu-
facturers are probably more aware
of the limitations of their products
than anyone else and are constantly
striving for improvement. Because
of this effort,the modern test instru-
ment is the best and most versatile
of any the service technicianhas ever
used.

In order to use his equipment
most intelligently, the technician
must also be aware of its limitations
along with its capabilities. This will
prevent him from trying to use an
instrument where itis not suited. To
do so might result in wasted time or
even damage to the instrument itself.

It willnot be the purpose of this
article to offer any suggestions for
improvement of existing equipment
butto call attention tocharacteristics
which the technician should under-
stand inorder to get maximum benefit
from his instruments. We should
point out, too, in all fairness to
instrument manufacturers, that many
limitations are caused by factors be-
yond their controland not by a lack of
know-how. We refer specifically to
the factors of economy and size. If
the technician is willing to pay for
the features he desires, many of them
can be included. In fact, quite often
he has the choice of purchasing either
the economy model or the more elab-
orate one which of necessity is also
the more expensive model.

A very general statement of
qualities desired in test equipment
would include the following: minimum
loading effect on circuits to which it
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may be connected, high and flat out-
put for signal generators over the
entire range, high sensitivity, ease
in adjustment, simplicity of controls,
small size, and wide range of appli-
cation. Some of the requirements
work against each other; for example,
it may be difficult to include all de-
sirable features while still maintain-
ing small size.

Let us consider several com-
monly used test instruments in detail
in the light of what they will do and
what they should not be expected todo.

Voltmeters

The sensitivity of the average
multimeter is 20,000 ohms per volt,
although some have a higher rating.
This means that on a range setting
which affords a full-scale reading of
100 volts, the input resistance of the
meter will be 100 x 20,000 or a value
of 2 megohms. This value will be
placed across any two points to which
the meter may be connected. The
circuit resistance between these two
points willthen determine the loading
effect of the meter. If this circuit
resistance is one tenth of the meter
resistance or less, the loading effect
isnormally not consideredtoosevere.
This rule would limit the use of the
100-volt range to circuit impedances
of 200,000 ohms or less. Higher
ranges would raise the upper limit a
proportionate amount, and a lower
range would cause a corresponding
limitation to circuits of lower im-
vedances. Therefore, when measuring
low voltages in high-impedance cir-
cuits, a meter such as the VITVM or
a multimeter with more thantheusual
rating of 20,000 ohms per volt is
recommended.

éy Peul C. Smith

The same limitations appear
when making AC voltage measure-
ments with the multimeter. A dry-
disc rectifier is commonly used for
the AC function of the multimeter,
and the resulting AC input impedance
is about 5,000 ohms per volt. In addi-
tion, the frequency response of this
rectifier falls off at the higher audio
frequencies.

Another aspect to consider in
the use of multimeters is their sus-
ceptibility to damage when excessive
voltages are applied. Care must be
used not to connect the leads to a
point that will damage the instrument.
A high range should be tried first,
and then a lower range can be used if
the voltage reading warrants it.

The VTVM presents a constant,
high input impedance at all ranges;
therefore, it can be useful in reading
low voltages in high-impedance cir-
cuits. The meter movement is pro-
tectedto a certain extent by interven -
ing tube circuits. Because of the
amplification obtained by thetubes, a
less sensitive and more rugged meter
movement can be used.

The VTVM is usually considered
less accurate than the multimeter
chiefly because it uses electron tubes
and an associated power supply and
because these components may vary
in operation over a period of time.
The usefulness of meters as well as
other instruments can be extended by
accessory attachments such as high-
impedance, low-capacitance, RF-
detector, and high-voltage probes.

When making AC voltage mea-
surements with either the multimeter
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or the VTVM, the type of rectifier
circuit used must be correct for the
AC waveform being measured or an
inaccurate reading will result. Most
multimeters use some form of dry-
disc rectifier for obtaining AC read-
ings. This type of rectifier, used in
conjunctionwith the meter movement,
gives a voltage indication very close
to the average value of the AC wave-
form being measured. The average
value and the rms value of a half
cycle of a sine wave bear a veryclose
relationshipto each other; therefore,
although the meter responds to aver-
age values, it can be calibrated in rms
values. The peak value of any wave-
form whichdeparts considerably from
a sine wave bears nodirect relation-
ship to its average or rms value.
Many waveforms in TV receivers are
of this nature; consequently,a meter
responding to average values cannot
be used to measure TV waveforms
accurately. However, the use of a
peak-to-peak voltage probe will per -
mit such measurements with this type
meter.

Since the advantages of peak-to-
peak measurements for servicing TV
receivers are becoming more and
more apparent, many meters are now
being designedto provide that facility.
With average, rms, and peak-to-peak
voltages of a sine wave all bearing a
directratioto eachother, the situation
described in the preceding paragraph
can be reversed andthe meter can be
designed to respond to peak-to-peak
values. Then the proper calibration
will also result in a scale for correct
measurement of the rms values of
sine waveforms. Since most rms
measurements in a receiver are of
waveforms of this type, this design
works out very well. Some instru-
ments provide for choice of either
rms or peak-to-peak operation.

Generators

Signal generators may present
the problems of low output, uneven
response over the entire range, im-
pedance matching (especially at VHF
and UHF), calibration, and others.
Leakage problems may become
critical when working with sensitive
receivers, but complete shielding is
difficult to attain without increasing
the cost of the instrument. Proper
impedance matching may not be im-
portant in some applications but if
disregarded in others may lead to
erroneous indications. The test-
instrument manuals of most manu-
facturers include instructions for
properly terminating the outputs of
their equipment. Some equipment is
furnished with an output cable which
is already terminated withthe proper
resistive element or terminating
network.
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Flat output and proper termina-
tion are even more important with
sweep generators in which a whole
band of frequencies is covered with
one sweep. As the sweep width is in-
creased, there are more possibilities
of output variations. If the sweep out-
put of a generator is known to be un-
even, there is not much that the
technician can do except to allow for
it when viewing his response curves;
however, even a perfectly flatsweep
can be misinterpreted if improper
termination causes reflections to
distort the response. This would not
be a fault of the instrument but a
limitation imposedby thetechnician's
lack of experience.

In applying markers to the re-
sponse curve, there are several
undesirable effects that may be ob-
tained. Weak indications, distorted
response curves, to0 many markers
-- these are some of the effects that
may be encountered. Here, tco, the
usefulness of the instrument depends
to some extent upon the ability of the
technician. If the sweep signal is kept
at too high an amplitude, even a strong
marker signal will give a weak indi-
cation; conversely, a sweep signal
that istooweakwill be easily distorted
by the marker signal. Too many
markers may be seen if the marker
signal is so strong that harmonics
of the desired marker are visible.
This condition is found more often
when marker generators which de-
pend upon harmonics to extend the
ranges are used. Sweep generators
operating on the beat-frequency
principle may also give spurious in-
dications to plague the unsuspecting
operator.

Oscilloscopes

The oscilloscope is one of the
most versatile of test instruments;
yet it provides more opportunities for
misinterpretation than most others.
Some indication is almost certain to
be obtained no matter what adjustment
the operator may make; therefore,
he may accept an indication that is
misleading unless he knows exactly
what to expect. Some types of over-
loading may escape notice at first;
however, they are not so apt to result
in damage as they would with some
other instruments. The input imped-
ance is normally high and can be made
higher by the use of suitable probes.
Wide -frequency response and high
sensitivity are two of the most desir -
able characteristics in oscilloscopes.
One of these is usually attained at
the expense of the other; therefore,
marny of the better scopes have pro-
visions for choosing one or the other
by simply throwing a switch. The
operator should always keep the re-
sponse characteristics of his scope

in mind when interpreting the pattern
obtained.

A wide choice of sweep fre-
quencies is also desirable, but the
operator must be prepared to accept
certain limitations whenthe scope has
extended sweep range. For example,
as the sweep rates become higher
and higher, synchronization becomes
more difficult. The return trace oc-
cupies a greater portion of the entire
sweep period, and an appreciable
amount of signal may be lost in the
retrace time.

Some scopes have provisions for
expanding the trace so that small por -
tions of a waveform can be seen in
greater detail. This is a definite ad-
vantage; but since an inch of deflec-
tion when the trace is expanded
represents a much shorter duration
of time, the intensity of the resulting
trace is necessarily less than before.
Laboratory type oscilloscopes have
provisions for compensating for this
loss in intensity; the relative inten-
sity of the general-purpose scope can
be improved by shading the screen
and cutting down on the room
illumination.

We have discussed limitations
in the use of the VITVM, the signal
generator, and the oscilloscope.
Other equipment may present its own
peculiar problems, but the few ex-
amples quoted will serve to show the
variety that may be expected. The
technician can look forward to better
and better equipment because of im-
proved components and methods. He
can also make his own contribution
to its usefulness by learning as much
as possible about its limitations as
well as its capabilities.

RAYTRONIC CATHODE BEAMER

The Cathode Beamer for analyz -
ing kinescopes is a product of Ray-
tronic Laboratories Inc., Cincinnati,
Ohio; and it is designed to check the
condition of cathode-ray tubes and to
repair many of the faults commonly
found in picture tubes and other
cathode-ray tubes. The general ap-
pearance of the instrument is shown
in Fig.1. Connecting cables are per-
manently attached to the instrument
at the rear of the chassis. Accesso-
ries include a Cenco high-voltage
coil, a Wahl vibrator, and a socket
adapter for connecting to tubes with
unconventional basing.

The instruction manual lists the
following kinescope faultsas common
and as repairable, in most cases, by
the Cathode Beamer: shorts between
elements, open connections to ele-

* * Please turn to page 66 * *

13



THE SYLVANIA
'(©0

A complete package of pro-

motion aids for your use,

including window display

and streamers, postal cards,
in

14

i by.service industry — Dealers
and “servicemen everywhere acclaim the
“Silver-Screen 85.” Sylvania’s revolutionary
“Silver-Screen 85" is the one modern picture
tube that overshadows all others.

Super-performance plus—Onlv Sylvania's
“Silver-Screen 85’ combines these three
outstanding design advances: (1) Silver-
activated screen (2) Super-aluminized re-
flector, and (3) Precision-focus electron gun.
Together, they achieve a picture, so clear, so
sharp, that only professional motion pic-
tures can duplicate it.

Overwhelming consumer reaction —Al-
ready, TV set owners across the nation are
asking for the Sylvania *‘Silver-Screen 85
by name. And the demand is pyramiding.

o N 5
The “'Silver-Screen 85" story is reaching
millions of TV homes each week through
Sylvania’s top-rated TV show, “Beat the
Clock.”

Silent salesmen work for TV service
—Thousands of the “Silver-Screen 85 con-
sumer booklets are being recad by TV sct
owners who have written to request them.
An even greater number are requesting them

from progressive dealers and servicemen
who display the Sylvania service sign. This
is Sylvania’s way of in-

cluding you in its national ¥

advertising program. E___,_..,.....
Leave a copy of the book- 'ﬂmmﬁ'
let on each new service

call and experience the
magic of national adver-
tising right in your own
business!

Good way to build *“‘good will"—You
can build customer confidence and repeat
business by stocking and selling Sylvania’s
great *"Silver-Screen 85’ picture tube.You're
assured of customer satisfaction because
your customers are pre-sold on the **Silver-
Sereen 85.” And Sylvania puts the name on
the face for your double protection. *‘Silver-
Screen 85 customers stay happy too, be-
cause they get better-than-ever performance
from their old TV sets.

A built-in profit bonus—Every *“Silver-
Screen 85” you install means extra profit
because you offer the finest performance
money can buy. And there’s a full line of
“Silver-Screen 85” types in the most pop-
ular sizes. Start cashing in on America’s
demand for television’s most modern pic-
ture tube. You just can’t miss!

SyLvanta ELECTRIC PRODUCTS INC.

1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Lid.
University Tower Bldg., St. Catherine Street

Montreal, P. Q.

RADIO ELECTRONICS
ATOMIC ENERGY

awvan YOU &

SETTR Y PATIRE

% ¥

LIGHTING
TELEVISION

PF REPORTER - February, 1955



“The name’s on
the face for
your protection'’

3 great engineering advances
achieve new heights in
picture-tube design—

N
\]K Silver activated Z\2< The super-aluminized & Precision-focus
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There are some facets of
television-receiver servicing about
which too much cannot be written.
One of these is intermittent opera-
tion, a condition that can be parti-
cularly aggravating unless stalked in
the right manner and with the right
frame of mind.

First, there is nothing illogical
about an intermittent condition. It is
simply a defect that refuses to stay
defective. This is just another way
of saying that it comes and goes with
sufficient rapidity to prevent the ser-
vice technician from tracking it down
by his usual methods. This being so,
a change in tactics is called for.

One desirable practice,for ex-
ample, is to question the set owner
more intensively about the behavior
of the set. Such questions might be:

1. When did the set start acting
up? Did the trouble appear suddenly
or gradually?

2. Does itappear atany particular
time of day, or can it occur at any
time?

3. Does it affect both sound and
picture, or just one of these? What
about the raster?

4. Are all stations affected, or
does the intermittent condition appear
on one station only?

5. What action brings the set back
to normal again? In this category
youwillfind a variety of experiences.
Some owners bring a set back to
normal by tapping it; others do so
by flipping the ON-OFF switch or by
rotating the tuner selector switch
back and forth. Whatever method is
used, learn what it is; and when the
occasion arises, try it out yourself.
It might assist you in tracking down
the trouble.

The foregoing are some of the
more important questions to ask; but
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as you go along, others will un-
doubtedly present themselves. The
answers to some of these questions
will provide immediate clues; others
will have to waituntil additional facts
are known. For example, intermit-
tent operation which appears only at
certain times of the day will almost
invariably befound tobe linked tothe
power -line fluctuations common to
many communities. It is not unusual
to find that during the day the line
voltage rises as high as 125 to 130
volts and that at night it drops as
low as 90 or 95 volts.

Anything that affects both sound
and video must occur in a circuit
common to both or inthe low-voltage
power supply, another common factor.
If this is so, why spend time looking
in the sound system (unless the audio
amplifier tube provides a stepped-
down voltage for the video system)?

Another question seeks to
determine whether all channels are
affected, or just one alone. Thetuner
is the most likely prospect although
as an outside possibility there is the
AGC system, as this writer once
learned after a '"tough" struggle.
It seems that the affected station
caused overloading, and a defective
capacitor caused an extended charge-
and-discharge cycle in the AGC
system. This action caused inter-
mittent operation.

Once the technicianhas gather -
ed allthe information he canfrom the
set owner, the next job is to take the
set into the shop; to set it upon the
bench; and to place it in operation.
The chassis is usually out of the cabi-
net, the latter having been left in the
customer's home.

In a short time, the intermittent
condition should appear. (It is as-
sumed that by the time the service
technician has been called, the condi-
tion is too annoying to be tolerated.
It is seldomthat a repair callis placed
for a receiver that has infrequent

President, Television Communications Institute

inter mittent trouble.) If the trouble
does not appear, then it maybe that a
cardboard box with a few vent holes
for air circulation is required over
the chassis. When the trouble does
occur, note how the set acts. This
observation, coupled with the informa-
tion whichthe set owner told you, will
often help you narrow down the pos-
sible site of the trouble.

Up to now, your role has been
moreor less passive. Youhave asked
questions and made observations, but
you have takenno direct action. This
is the next step, and thereare a num-
ber of ways of getting started. From
the information which you possess,
you should be able to determine
whether the defect is in some section
of the receiver common to both sound
and video signals or whether it is
situated in a section where only one
signal is present. The evidence may
direct you tothe sweep systems. The
point is, the approach need not be
haphazard at all.

If the trouble appears and re-
mains, even for only a short time,
thereis a possibility that enough mea-
surements can be made to track it
down. For example, suppose both
sound and video signals are affected
and the set is of the intercarrier
variety. With an oscilloscope, the
signal can be checked at the video-
detector load resistor; and with an
RF demodulator probe, it can be
traced through part or all of the IF
system. Measurements can be made
of the B+ and AGC voltages. In other
words, as long as the intermittent
condition sees fit to remain, you can
process the set in the same manner
as you would for any normal defective
receiver. Caution shouldbe observed
not to ''trigger'' the set back into
operation; this means that all checks
should be made as carefully as
possible.

Having thus disposed of ideal
servicing of intermittent receivers,
* % Please turn to page 57 * *
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General Installation Problems
and Case Histories of
Trouble-Shooting Experiences

Introduction

For more than a year, this
publication has been presenting
material onthe subject of color tele-
vision. The information contained in
the various articles on this subject is
particularly vital to the television
technician. Color receivers are al -
ready on the market in small quanti-
ties, and it is predicted that a boom
in this field ison its way. The signi-
ficant job of installing and servicing
color receivers will be placed in the
hands of the people who are now do-
ing this work with monochrome
receivers.

If this job is tobe handled pro-
perly, the technicians in television
servicing must learn many new things.
For one, they should know the make-
up of the color signal. In addition,
a working knowledge of colorimetry
isnecessary. The purpose and theory
of operation of some new circuits
must also be learnedif the technician
is to be adept athis work. It is hoped
that the data presented in the Color
TV Training Series has been helpful
along these lines.

Installing a Color Receiver

The installation of a new color
television receiver involves a series
of intricate adjustments. The pro-
cedure for making these adjustments
varies in different receivers. In
many cases, some types of test equip-
ment will be required. For instance,
a white-dot generator is very useful
in setting the convergence adjust-
ments. A color-bar generator may
be used to observe the over -all per-
formance of the receiver andto make
the final adjustments.

Some manufacturers have ad-
visedthat the final adjustments should
be made at the exact location where
the receiver is to be permanently
installed. The reasoning behind this
is that the earth's magnetic field can
affect the critical operation of the
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color picture tube. To minimize this
problem, a special metal shield is
installed around the bell of the tube.
In addition, some receivers incor-
porate an adjustable neutralizing
field around the tube.

After the receiver is installed
and known to be in normal operating
condition, the technician is confronted
with the problem of checking the re-
ception of color from the local sta-
tions. Experiments have proved that
under certain conditions a satisfactory
monochrome signal can be received;
whereas, poor results are obtained
during a color transmission fromthe
same station. Any one of several
factors must be considered indeter -
mining the cause of such a condition.
Specific instances of multipath re-
ception can cause almost complete
cancellation of the chrominance sub-
carrier without seriously affecting
the rest of the signal. If this signal
were viewed on a color receiver, it
is probable that no color would be
reproduced. Only a monochrome
image would be observed, and a
minor ghost would be the only evi-
dence of imperfect reception. Poor
high-frequency response of the an-
tenna system on the desired channel
might attenuate that portion of the
RF signal containing the chrominance
modulation. A mismatch at the ter-
minal ends of the transmission line
could cause standing waves which
might have a cancellation effect atthe
chrominance-subcarrier frequency.
In order to be sure that no adverse

AN

+3.579- MC
INFORMATION

BLANKING
PEDESTAL BACK

Fig. 1. Position of Color Information Added
to Standard Monochrome Signal.

&

INTO

SERVICING

BY VERNE M. RAY

conditions exist, the receiver must
be air-checked during the trans-
mission of color information.

At the present time, only a few
color programs are being transmitted
each week. The majority of these
programs are in the evening or dur-
ing week-end hours when the techni-
cian does not ordinarily work. If the
reception by a particular receiver
proves to be unsatisfactory during a
color telecast, special efforts will
have tobe made to correct the situa-
tion. Call backs mean a loss of time
and money; furthermore, the cor-
rective measures may have to be
performed inthe evening. How would
you like to walk around on a strange
housetop at night tocheck the antenna
system? If problems like this are to
be avoided, some form of cooperation
between the local stations and the
service companies in the area is
necessary.

One solution to the problem is
already in use by several stations.
They are transmitting color informa-
tion in the form of narrow stripes
which are added tothe regular mono-
chrome signal. If a stationis already
equipped to carry the network color
programs, it is relatively simple and
inexpensive to install the equipment
for this purpose.

The addition of the color infor-
mation is in the form of two bursts
having a frequency of 3.579545 mega-

* * Please turn to page 79 * *

19



SUPER- N
PERFORMANCE

CTHEFINEST FRINGE AREA

~ " ANTENNA EVER PRODUCED

UNEQUALLED FOR DISTANCES
S UP TO 200 MILES

INE-BUILT"

—~WEIGHT APP. 16 LBS.

j us Telrex Model 8X-TV, undis-
st ice cHampion for over 6 years.
‘d ‘standard in fringe area in-

.. .if the Model 8X-TV does not
a usable signal, reception is

\ “withstauid severest weather conditions.

.

(PATENTED)

MODEL 8X-TV

Telrex guaranteed to outper-
form any antenna or combina-
tion of cut-to-frequency
antenna. Also available in 2-BAY
stacked array, Model 4X-TV.

~ NEW VHF “KING PIN* BEST FOR B& W OR COLOR TV!

e Maximum Gain

e Maximum F /B Ratio

® Minimum Spurious Lobes
o No Phase Shift

e Pre-assembled

e |nstalls Quickly

\E The new Telrex “KING PIN" — utilizing the

e Patented “Conical-V-Beam’’ theory to per-

\: —— fection — provides excellent performance

?\% E on both VHF and UHF. “Zonical-V-Beam”

=g dipoles afford best and most uniform

- match to 300 or 200 ohm line across entire

—— §iz band. Write for catalogs and prices today!
TELEREX HAS THE ANSWER TO ANTENNA PROBLEMS

OVER 100 MODELS
\

-~

!

L '
’ N
X INC.
Patent No. 500,436 and British Patent

“'CONICAL-V-BEAMS”' are produced un
der U. §. Patent No. 23,346, Canadian
No. 691,485. Other patents pending. ”CON’CAL-V-BEAMS” )

20

wwWWwW. americanradiohistorv.com

FOR EVERY TYPE INSTALLATION

ASBURY PARK 10
NEW JERSEY

PF REPORTER - February, 1955



| Remoté—Cotrl Tning nits' for TV

Installation and Service
Data on Two
Representative Types

In recent months, several dif-
ferent remote-control systems for
television receivers have been placed
on the market. These units may be
attached to most of the existing tele—
vision receivers. In addition to this,
several different receivers which
feature a remote-control device have
been offered.

Currently, there are two basic
types of remote-control units either
of which may be added to existing re-
ceivers. One type, an all-electronic
unit, contains a Standard Coil cascode
tuner and provides a methodof chang-
ing the contrast and volume as well
as the channel and fine tuning. This
unit may be connected to any existing
receiver; and when desired, the re-
ceiver may be operated with the
original controls. The other type is
an electro-mechanical device which
uses an electric motor and a gear
assembly to turnthe existing tuner to
the desired channel. Inaddition,some
of these units have provisions for
turning the receiver on and off and
for varying the volume, brightness,
and contrast.

THE ALL-ELECTRONIC
REMOTE-CONTROL UNIT

The all-electronic type of
remote-control unit features a self-
contained power supply and must be
situated in the room so that there is
access to both AC power and an an-
tenna system.

The Regency Model RT-700
shown in Fig. 1 is one of these all-
electronic remote-controlunits. The
RT-700 is available for both 21-mc
and 42-mc IF systems. All neces-
sary components for the conversionto
remote operation are furnished with
the Model RT-700 tuner.
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Installation and Service

The installation of the Model
RT-700 is actually a two-phase
operation. The electrical hookup of
the RT-700 remote tuner is best done
in the shop; but the antenna must be
connected to the remote tuner, and
AC power must be supplied also.
This factor makes it necessary to
determine the location of both the
remote tuner and the television set
before conversion is started. The
operation of the television receiver
should be thoroughly checked before
the remote-control unit is installed.
In a great many cases, this check will
save time since the customer's re-
ceiver may not be operating properly;
and thus he might have a tendency to
blame poor operation on the remote-
control unit,

The installation of the Regency
RT-700 in most cases can be com-
pleted in approximately one hour and
will require a maximum of two holes
tobe drilled inthe television chassis.
One hole is used to secure the potted
unit, and the other is used to provide
entry for the cable from the remote-
control tuner. To insure proper
operation of the remote-control unit,
the manufacturer's instructions
should be closely followed.

CHANNEL FINE

CONTRAST
CONTROL

ON-OFF

VOLUME CONTROL SELECTOR TUNING

Fig. 1. Regency Model RT-700 Electronic
Remote-Control Unit.

by Calvin C. Young, Jr.

The complete schematic ofthe
model RT-700 remote-control tuner
is shownin Fig. 2. This unit consists
of a Standard Coil cascode tuner and
two half-wave power supplies. The
half -wave supply which uses the 6X4
tube supplies B+ for the RF and con-
verter stages. Bias is suppliedto the
RF stage from the negative DC volt -
age developed across R4 and R5. A
LOCAL-DISTANT switch is provided
sothat increased gain may be obtained
for the more distant stations. The
other half-wave power supply is used
to provide bias voltage for changing
the contrast when using the remote-
control unit. The remote volume
control is wired in a shunt or bypass
type of circuit. With this particular
system of control, the contrast and
volume of the television receiver
should be set at or near maximum for
remote operation, since the volume
and contrast controls in the remote-
control unit are so connected that
their ranges are limited by the set-
tings of the receiver controls.

Experience has shown that most
of the trouble encountered with these
remote-control units takes place in
the potted unit and is a direct result
of damage by improper handling or
excessive heat during installation.
For this reason, care should be ex-
ercised to guard against this source
of trouble.

One trouble-shooting method
which might be used in case the re-
mote-control unit is suspected is to
connect the antenna to the antenna
terminals of the receiver and operate
the receiver without the remote-con-
trolunit. If thereceiver operates nor -
mally, it will be the remote tuner
which requires service; however, if
thereceiver still fails to function pro-
perly, it can be assumed that the
remote -control unit is operating sat-
isfactorily and that the trouble is
therefore in the television receiver.

* * Please turn to page 72 * *
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efforts. Your name and address can be listed.

Big kit of unique promotion items for your own
TV Service Month.

DON'T DELAY! SEE YOUR G-E TUBE DISTRIBUTOR TODAY!
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Mé momu 590

Acfua//y Produces
Raster on the tube

MODEL 590... MOST RECENT
HICKOK ENGINEERING ACHIEVEMENT

Checs TV Dretune Tute for...

V Brilliance V Grid control

I/ Emission l/ Condition of phosphor
V Shorts / Probable future TV

y Gas picture tube life

V Leakage !/ Possible ion burns

=L gon a demonsination s i samous Hickok O0A
THE HICKOK ELECTRICAL INSTRUMENT C0.  More in use roday

10566 Dupont Avenue . Cleveland 8, Ohio than any other Tube Tester built
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In the Interest of . ..

Quicker Servicing

1

&

\J,
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L

éy Henry A. Carter and

IN THE SHOP
TESTING HI-FI EQUIPMENT

In last month's issue, this
column contained a discussion of
some of the service problems en-
countered in high-fidelity audio sys-
tems. Mention was made of the
pieces of test equipment needed for
this type of work. We would now
like to show the manner in which
such test equipment is used.

Square-Wave Generator

First, let us start by illustrat-
ing the use of the square-wave gene-
rator in servicing this type of audio
equipment. The hookup usedis shown
in Fig. 1. Note that the speaker was
replaced by a 16 -ohm resistor. This
was done to eliminate the slight wave-
form distortion caused by the induct-
ance of the voice coil in the speaker.
The signal was applied to the input
terminals of the amplifier under test,
and the oscilloscope was connected
across the secondary of the output
transformer.

The frequency chosen for the
test was 800 cycles for the reason
that a square wave of this approxi-
mate frequency serves as an adequate
test frequency when investigating the
response characteristics of an amp-
lifier. The bass and treble controls
were set for a flat frequency re-
sponse, and the waveform which was
observed at the output of the ampli-
fier is shown in Fig. 2A.

DECADE
iOX SET

e (J:n)

SQUARE WAVE
GENERATOR

AMPLIFIER
UNDER TEST

February, 1955 - PF REPORTER

Calvin C. Young, Jr.

On the particular amplifier
tested, flat response is achieved
with the bass and treble controls set
to the centers of their ranges. Be-
low the center of the bass control, a
15-db maximum attenuation of the
low frequencies is possible. Above
the center of the bass control, a 17-
db maximum boost of the bass is
obtainable. The treble control has a
range of -18 to +15 db. The tone
controls on many amplifiers are
calibrated in other than decibel units;
however, most manufacturers do try
to design the tone circuits (both bass
and treble) so that flat response is
obtained with these controls set near
the centers of their ranges. The
technician should not jump to the
conclusion that something is wrong
with the tone circuits just because
he may not get a good square wave
out of an amplifier with these con-
trols set at their exact centers. It
may be that by slightly turning one
or both of the controls one way or
the other, a satisfactory squarewave
will be produced.

If the waveform must be cor-
rected by using most of the range on
one of the controls, set both controls
back to their center positions and
compare the waveform with those
shown in parts B, C, D, and E of
Fig. 2. Each of the latter waveforms
was actually obtained on a normally
operating amplifier with different
extreme settings of the tone controls.
The waveform shown in Fig. 2B was
produced with the treble control set
at center position and the bass control
set for maximum attenuation. For

Fig. 1. Diagram of
Test Setup Using
Square-Wave Gen-
erator.

Fig. 2C, the treble control was set
at center position and the bass con-
trol for maximum boost. For Fig.
2D, the bass control was set at cen-
ter position and the treble control
for maximum attenuation. Finally,
for Fig. 2E, the bass control was set
at center position and the treble
control for maximum boost.

If both tone-control settings on
the test amplifier are at center posi-
tion and if the output waveform
appears similar to one of the four
waveforms just described, a positive
clue concerning the trouble in the
amplifier is indicated. If the wave-
form resembles the one in Fig. 2B, a
loss of low-frequency response is
occurring. If the waveform looks
like the one in Fig. 2C, the amplifier
is boosting the low frequencies too
much. If the waveform is like that
in Fig. 2D, the high frequencies are
being unduly attenuated. If it is like
the waveform in Fig. 2E, the high
frequencies are being boosted ex-
cessively. Clues such as these can
be of great help in locating sources
of trouble. The photograph in Fig. 3
shows the equipment setupfor testing
an amplifier by using a square-wave
generator.

Audio Signal Generator

If a square-wave generator is
not available, an audio signal gene-
rator may be used instead to test the
frequency response of an amplifier.
To do this, the audio generator must
either have a very constant output
over the entire audible range or be
monitored so that the output control
of the generator can be varied to
maintain the same amplitude of input
signal to the amplifier throughout the
tests.

This monitoring may be done

in one of two ways. Probably the
most accurate way is to use a scope.

* * Please turn to page 75 * *
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LUTES YOUR NEIGHBORHOOD

RCA $4 HBox
TELEVISION TECHNICIAN

DURING NATIONAL TELEVISION
'EE 7-12
SER) ICEMEN’S WEEK MARCH

mmln oo
ve you over dheraghs how much your TV
3 . hous ¢nltl|.ll||lu‘nl? He pun n l-,n'.
trbutes 10 yous i . .

In the March 7th issue of LIFE magazine, readers all over

America will see a special advertisement, sponsored by the RCA Tube
Division, paying tribute to local television servicemen and dealers
everywhere. This will mark the opening of the consumer phase of
National Television Servicemen's Week—a perfect opportunity for you

to tell your story to your community. ®

SEE your RCA Tube Distributor NOW RADIO CORPORATION
.. . for details about NATIONAL TELEVISION SERVICEMEN'S of AMERICA

WEEK (March 7-12). Be ready to take full advantage of this big event

planned by RCA_exclusively for ml ELECTRON TUBES HARRISON, N. J.
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ADMIRAL CHASSIS 18XP4BZ

The Admiral Chassis No.
18XP4BZ which appears in Fig. 1 is
an example of Admiral's new vertical -
chassis construction for television
receivers. This model is equipped
for VHF reception, and provisions
are made onthe chassis for mounting
a UHF tuner. The receiver circuit
consists of 17 tubes plus the 21-inch
picture tube. An intercarrier sound
system is used along with a 25.75-
mc video IF.

A large number of the circuits
used in this set are of a conventional
design, but there are exceptions that
areworth our consideration. For one
thing, we should note that a major
portion of the receiver wiring is in-
.corporated in a printed-wiring
assembly. Top and bottom views of
this part of the chassis are shown in
Figs. 2A and 2B, respectively. The
circuits using this printed wiring will
be pointed out as they are dealt with
later in this article.

VHF Tuner

The VHF tuner usedin this tele-
vision set is of the switch type and
covers channels 2 through 13. RF
amplification is accomplished through

Fig. 1. Admiral Chassis 18XP4BZ.

the use of a 6BC5 pentode. The oscil-
lator and mixer operations are per -
formed by a 6J6 twin triode. AGC is
coupled tothe grid of the RF amplifier
to control its gain.

Video IF
The video IF circuit uses two

6CB6 pentodes for the first and
second IF amplifiers. Itis important

BY JAMES M. FOY

tonote that the B+ voltage tothese two
tubes is effectively in series so that
if one tube becomes defective, the
operation of the other willbe affected.
Fig. 3 shows a partial schematic of
this part of the video IF section. If
we refer to this schematic, we see
that the DC path would be through R2,
V1, T1, R3, R6, V2, T2, and R7. R4
and R5 form a voltage-divider net-
work which places approximately 130
volts DC on the control grid of the
second IF amplifier V2. The voltage
on the cathode of the second IF amp-
lifier is a result of the voltage division
which takes place acrossthe two tubes
in series. Capacitor C3 which is in
both the cathode circuit and the sup-
pressor -grid circuit of the second IF
amplifier is a bypass capacitor which
effectively places these points at RF
ground potential. It should be noted
that although the two stages are in
series with respect to the B+ supply,
they are not in series with respect
to signal currents, as would be the
caseif thiswere a cascode amplifier.
Inthe circuit shownin Fig. 3,the sig-
nal from the first IF amplifier is

* * Dlease turn to page 63 * *

6ALS 6AS5 12AU7 654
RATIO SOUND  VERTICAL OSCILLATOR  VERTICAL L
DETECTOR OUTPUT  AND-SYNC INVERTER.  OUTPUT

°

SOUND IF AMPLIFIER
AND AUDIO AMPLIFIER AND SYNC SEPARATOR SYNC DISC  OSCILLATOR

VIDEO AMPLIFIER
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(above)

Fg. 2B. Bottom View of the Printed-Wiring Board in Admiral
Chassis 18XP4BZ.

(left)

Fig. 2A. Top View of the Printed-Wiring Board in Admiral
Chassis 18XP4BZ.
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SIXTY-TWO INDIVIDUAL

ELECTRONIC RANGE MEASUREMENTS

RCP
Electronc “"DO-ALL’ mooer 657

—}— CAPACITY METER

/\N\/\/ HIGH RANGE OHMMETER

ke LA R.M.S. V.T. VOLTMETER

“\ "\ PEAK-TO-PEAK V.T. VOLTMETER

P-p
—+

MQM INDUCTANCE METER

(By Reference To Charts)

Never before has there been engineered one instrument to
sell for under $100 that can possibly match the versatility,
efficiency and speed of measurement built into this latest
RCP design. Here are combined in one instrument five D.C. Voltage: 16 Ranges 01543 4+6+30+£150+£600+1500 6000
independent instruments essential in service—production— D.C. Voltage: Zero center 14 ranges=£.75+1.5+3+£154+75+300%750

development. Outstanding in performance, measuring low A.C. Voltage: Peak-to-Peak 7 ranges 0—4.2—8.5—17—85—420—
frequency sinusoidal and both low and high repetition 1700—4200
rate non-sinusoidal waveform, A.C. Voltage: RMS—7 ranges 0—1.5—3—6—30—150—600—1500

A.C. High Voltoge: RMS—Range 0-6000 Volts.

Years Ahead In Design— Ohmmeter: 8 ronges—0 to 1000 megohms, 0—1,000—10,000—

® 8%’ Easy-To-View Meter provides instant measure- 100,000—1 mg.—10 meg.—100 meg.—1,000 meg.—
ment recagnition of the several scales, 10 600 ey Cer.\ter Scale ]b ’ !

e Sim.pliﬁed Contr?ls save time. llluminated individval Capacity meter: 6 ranges 1 micro-microfarad to 1,000 microfarads; 1-10
settings of function and range. uuf; .0000T-.001 mfd.; .0001-.01 mfd.; .001-0.1 mfd.;.1-10

mfd.; 10-1000 mfd.

able rest—tilts the instrument for
maximum readability.

® Carrying Handle serves as inclin- 39 85
NET

* * * * * x * x * x * * x x * x * x * * x * x x

RCP VIVM Model 655 Reads

Peak-To-Peak Voltages RCP Midgetscope
Directly Model 533M

Quickly, accurotely, the DO-ALL Model 655
gives a true reading measurement of complex
and sinusoidal voltages with necessary peak-
to-peak or RMS valve read directly, for the
analysis of waveforms in video, sync and
deflection circuits.

A 3" scope with high sensitivity
and wide band response — weighs
only 9 pounds. Meets the highest
standords of

quality, depend- $ 9 95 0
ability and NET

Versotility of measurement, built into each

Model 655, serves a variety of industrial accuracy.

applications in the service of vibrotor power

supplies, AC generators and $ so See your local parts distributor, or write to
all equipment utilizing any 5 9 Dept. PF-2 for latest R C P Catalog
type of waveform or DC. NET

RADIO CITY PRODUCTS €O, Inc.

EASTON, PENNSYLVANIA
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FUNCTION
SELECTOR

TUNING
CONTROL

Fig. 1. Blonder-Tongue Model BTU-2B UHF
Converter.

BLONDER-TONGUE MODEL BTU-2B

The Model BTU-2B UHF con-
verter shown in Fig. 1 is manufactured
by the Blonder -Tongue Laboratories
Inc., Westfield, New Jersey. This
converter employs a two-stage pre—
selector and offers continuously
variable tuning of channels 14 through
83. The preselector and oscillator
stages employ modified tuned lines
for tuning.

Circuits and Equipment

Ultra High Frequencies

67 Csalvin C. yoani, 71.

Used to Receive

The signal passed by the pre-
selector stage is coupled into the
crystal-mixer stage, which employs
a DG-2 low-noise diode similar to
the 1IN82. In the mixer, this signal
is heterodyned with the oscillator
signal which is coupled from the
local-oscillator stage by means of a
gimmick. See the schematic shown
in Fig. 2.

The beat-frequency signal which
is a product of the heterodyning action
in the mixer stage is coupled into the
neutralized triode IF amplifier. The
characteristics of this amplifier are
such that it will pass a band of fre-

* * Please turn to page 50 * *
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Fig. 2. Schematic of Blonder-Tongue Model BTU-28 UHF Converter.
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Fabulous..Revolutionary

MiGIY

*Pat. No. 2680196, others pending.

30

.Completely New..

the most powerful antenna
ever huilt, featuring TESCON’S
NEW exclusive DDP oo vianens sy

Tescon’s miraculous Mighty Mo will make prime signal areas out
of even the deepest fringe sections of the country.

Mighty Mo .. .complete with DDP, an entirely new and revolu-
tionary concept of phasing, will trap even the weakest signal and
perk it up to a clear, brilliantly sharp, deep-toned picture. Tescon
absolutely guarantees that each and every Mighty Mo will perform
where other antennas have actually failed!

Unshakeable proof, substantiated by exhaustive field tests,
definitely shows that Mighty Mo does more than any other antenna
manufacturer loudly claims his product will do. Theoretical ratings
will never pay off. Rely on tested results .. . that's your rea! proof,
that's your money in the bank.

MIGHTY MO’S FEATURES

@ DDP (Double Diamond Phasing)
precision-timed phasing regulator
enables the weakest of signals
to be trapped and then boosted

Here's Mighty Mo’s proof
...the results of ACTUAL

FIELD TESTS.

& On channels 2 to 13, Mighty Mo
outperforms every other antenna
manufactured today.

& Higher uniform gain over all
channels. Does not vary more
than 112 D.B. on any channel
across band. Perfect on color TV.

@& Clearer, sharper, deeper pictures
on all channels.

& Higher average gain than 6 of the
most advertised antennas.

grock

this red-hot, fast moving,

money-making antenna...right now!

TV PRODUCTS COMPANY

SPRINGFIELD GARDENS 13. NEW YORK

TESCO

to a clear, magnificently sharp,
photo-like picture.

Flat response .. .a must for color
reception.

Largest screen area...over 70
sq. ft. Screen elements spaced
less than 1/10 wave length apart
for maximum reflector efficiency.
Highest front to back ratio ever
achieved.

Absolutely no rear pick up or
co-channel interference . . . no

‘'venetian blinds.”

12 wave element spacing on all
channels for super-gain.
Completely preassembled . . . not
an erector set type antenna.
Uniform gain response ... no er-
ratic audio and video patterns.
Thoroughly tested for mechanical
stress and strain ... exceptionally
rugged.

Guaranteed to perform where
other antennas fail.
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Trends develop in the design
and construction of loudspeaker en-
closures the same asthey do in other
audio equipment such as amplifiers
and preamplifiers. When any piece
of equipment becomes very popular
and is featured by the majority of
manufacturers, there must be a rea-
son. Since loudspeakers and their
enclosures possess some character-
istics altogether different than those
of other pieces of audio equipment
such as preamplifiers and amplifiers,
we willreview some general features
of the various types of enclosuresbe-
fore discussing any certain type.

A loudspeaker is difficult to
evaluate and check. It is a combina-
tion electrical, mechanical, and
acoustical unit producing sound
(which is judged emotionally and
psychologically). A loudspeaker sys-
tem does not lend itself to exact
scientific measurements. Theopera-
tion of an amplifier can be explained
with scientific exactness, and the
signal which it amplifies can be
measured and analyzed with test
instruments. This cannot be done
easily or with any great degree of
accuracy with a loudspeaker. A
loudspeaker converts the electrical
signal into an acoustical signal or
sound. How this sound will be re-
produced depends so much on outside
influences including the room in
which the listening is done and the
way the ear of the listener interprets
the sound it hears.

A listening test is probably the
most satisfactory method for judging
a loudspeaker. Even then, the listen-
ing must be done under correct con-
ditions for valid results. The tests
should be made in the room in which
the loudspeaker will be used and at
the level of loudness normal for the
location.

Most audio systems are used
for reproducing music. So we need
an undistorted, balanced, wide-range
response because we wantto listen to
the music and forget about the loud-
speaker.

Of course, we have some lis-
teners who only listen for effects.
They are mostly interested in the
crash of a cymbal or the thud of a
drum instead of listening tothe music
as a whole.

Listening tests must be con-
ducted properly. Whencomparing two
speakers side by side, more must be
done than just to throw a switch and
listen to one and then the other. All
loudspeakers and enclosures vary in
characteristics andresponse. There-
fore, if a true test is to be made,
equalization and level should be ad-
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Requirements in the Design
of Loud Speaker Enclosures

BY ROBERT B. DUNHAM

justed for the loudspeaker being
tested.

When comparing loudspeakers
side by side, we usually find that they
do not sound alike. But whichis best?
We may decide that one does sound
better than the other but find that we
cannot explain what the actual differ-
ence is or why.

The quality of reproductionto be
obtained from a high quality audio
system depends very much on how
well the loudspeaker performs its
important function of changing the
electrical signal into sound. Con-
sequently, a great amount of effort
has been expended in developing the
best possible loudspeaker units and
the necessary enclosures in which
they must be operated.

In most cases when we speak
of a loudspeaker,we are actually re -
ferring to the loudspeaker and en-
closure in combination as a unit.
This is true because the usual cone
type loudspeaker must be housed in
a suitable enclosure before it can
produce wide-range sound, particu-
larly low-frequency sound.

All kinds of ideas have been
tried by engineers and home con-
structors while striving to develop
the ideal enclosure. A lot of acousti -
cal, mechanical, and electrical en-
gineering work has been put into the
design of enclosures intended to
provide adequate low-frequency
response.

Apparently, in some cases, an
enclosure has been developed nearly
exclusively by cut-and-try methods
until satisfactory results were ob-
tained; andthen a theory of operation
has been worked out to fit.

Many types of enclosures have
been constructed and used. There
are numerous variations, but the en-

[

closures in general use for high
quality work can be grouped as:

1. Totally enclosed.
2. Horn.

3. Bass reflex.

We cannot discuss the many
details at this time, but we can men-
tion some of the characteristic
features of each type. One thing to
remember about loudspeakers is that
some of them work better in certain
types of enclosures. This is important
because loudspeakers and enclosures
should be matched and selected to
work together.

Totally Enclosed or Infinite Baffle

Most totally enclosedunits can-
not be classed as genuine infinite
baffles because their small dimen-
sions do not provide the necessary
cubic content. Consequently, the full
benefits of the true infinite baffle are
not realized when these smaller
enclosures are used.

Very good results can be ob-
tained with this type of enclosure if

* * Please turn to page 53 * *
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Worried about eallh

...relieve your mind
install Astron BLUE-POINTS®
for unsurpassed dependability

Service technicians, set owners—in fact everyone worries about
set failures that require a callback. Set owners rely on you as
an authority, to install only the finest quality replacement parts.
Your reputation rides on the performance of every part you
install. Both your reputation and profits suffer should a costly
callback be necessary. That’s why more and more smart service
technicians are installing fabulous Astron BLUE-POINT molded
plastic tubulars. .. their unsurpassed dependability guarantees
NO CALLBACK! Developed after exhaustive testing, Astron
BLUE-POINT gives you ® new bonded seal and shell impervious
to heat and moisture ¢ continuous 85°C operation WITHQUT
DERATING e solid thermo-setting impregnant for high capac-
itance stability ® positive protection against vibration ¢ low
power factor ® high insulation resistance ¢ individually tested
and guaranteed ° clearly marked shell for easy identification.

Astron also manufactures a complete line of advance-design,
exact replacement capacitors (including Safety Margin* electro-
lyties in twist prong and other popular case styles) for superior
performance in every radio and television servicing requirement.

New Astron Bulletin AB-20B showing complete physical and
electrical characteristics of Astron BLUE-POINT capacitors
now available . .. for your free copy write today!

*TRADEMAFRK

available nationally
through
authorized distributors

ASTROR

C O R P OMRMATI

255 GRANT AVENUE. E. NEWARK. N. J. @

Export Division: Rocke lnternationo!l Corp. 13 E. 40 St., New York, N. Y.» In Canada: Chorles W. Painton & Alcina Ave., Toronto 10, Ontario
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COLORED ANTENNAS. CBS-
Columbia has been shipping a VHF -~
UHF antenna with each of their color
sets. The antenna is meant to be in-
stalled on the rooftop, and the manu-
facturer feels that the use of this
outside antenna in conjunction with
the color receiver will assure the
setowner the best possible reception.
As a hot promotional idea, CBS-
Columbia has been coloring these
antennas a bright yellow to tell all
the world that there's a CBS color
set in each home on which one of
them appears. Think of the possible
boost in color-set sales in neighbor -
hoods which try to ''live up to the
Jones'' when people see these
colored antennas !

w e,

CABINETS. Onenatural result
of the trend to big-screen sets that
are under $200 is cheaper cabinets
made from Masonite and chipboard.
Sale of plastic cabinets to the TV
industry dropped 15 per cent because
of this, according to one estimate.
Cabinets are still too high a per-
centage of set costs, however. Who
can invent a still cheaper cabinet
that's acceptably strong and
handsome?

AL,

LIE DETECTORS. ''Watch his
ears'' isthe latest in advice for those
who operate lie detectors. The watch-
ing is done electronically, with a tiny
photoelectric unit that clips over the
ear and measures the amount of light
passing through the ear. This light
varies with oxygen content of the
blood, which in turn is related to the
uncontrollable emotional responses of
the person being questioned.

February, 1955 - PF REPORTER

go/m Aarkees

The Hindus long ago had their
own way of detecting lies. Suspects
were told that a sacred ass in the
detection chamber would bray if a
guilty subject grasped its tail but that
it would remain silent for an innocent
person. Before a test, however, the
animal's tail was thoroughly dusted
with lampblack. A guilty person,
believing in the animal's super-
natural powers, would pass by with-
out grasping the tail when sent alone
into the room; whereas, the innocent
person would follow instructions and
come out with a black hand. Clean
hands here pointed to guilt.

Getting back to modern elec-
tronic techniques that get results
without leaving a mark onthe person,
we find the newest use of lie detectors
is inindustry for cutting down losses
from petty theft. Many firms are
giving the test to applicants for jobs
and are using for one of the key ques-
tions the outright query, ''Did you
ever take anything from an employ-
er?'" The tests have more than paid
for themselves.

Some 600 lie detectorsare now
in use all over the world, about 500
in police use and the restin industrial
use. Fractically all are the three-
channel Keeler Polygraphs made by
Associated Research, Inc., 3758 W.
Belmont, Chicago. They measure
respiration, blood pressure, and skin
resistances.

Alsoonthe marketfor measur-
ing skin resistance are one-channel
instruments which are essentially
high-range multimeters. The elec-
trodes are metal discs held against
the palm and back of the hand by a
spring clip. A special conductive
jelly con the electrodes insures uni-
formly low contact resistance.
Sponges saturated with salt water can
be used aroundthe electrodes for the
same purpose. Be warned, however,
that a great deal of training in fram-
ing and asking questions is needed to
get reliable results from any lie
detector; furthermore, there are

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

some persons who can control their
emotions enough to fool a single-
channel machine.

The three-channel jobs are
almost infallible, but the people who
operate them are not; hence the
courts are quite correct in refusing
to accept lie-detector evidence. The
chief value of the instriments is in
extracting a confession andin getting
leads to evidence that will hold up in

court.
N
aen
= W 722 X

INCENTIVES. A GE engineer
who lived in Moscow and Leningrad
up to eight years ago tells how they
get results out of engineers. If the
goal for a project is not met by the
deadline, they put the engineer's
family in jail on the assumption that
the family was interfering with his
work and give him a new deadline for
meeting the goal. Didn't hear what
happens if the second deadline isn't
met, but can imagine it's not any-
where near as nice as getting fired.

\

We all know afew habitual dead-
line ignorers that rate some Kussian
type of incentive treatment, but let's
just be thankful this is America where
human rights are respected.

¢; G“

IN-BED TV. Special glasses
with prismatic lenses are used by
patients of Albany Hospitalin Albany,
New York, for watching TV programs
while lying down. The hospital has a
total of 225 RCA Victor sets, all 17-
inch screens or larger, eachequipped
with a small flat speaker that can be
placed under the pillow and a remote
on-off switch so a patient can turn
the set on or off from the bed.

* * Please turn to page 56 * *
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Centralab Type MD Molded Disc

New,
completely insulated
ceramic L

disc capacitor

Highest
Dependability

Highest
lLeakage Resistance

Nine ways better

Wholly produced in Centralab’s
own plants, under strict

Initial, 10,000 megohms. After
100-hour, 95%-humidity

t ha nan test, 1000 megohms. Returns
to initial rating upon drying.
Insulation resistance of

ord ina ry d ISC molding, 300,000 megohms.

This guarantees longer life,

control of ceramic, as well as
capacitor, engineers. Centralab
makes only ceramic capacitors—
thus is interested first, last,

and always in ceramic

s'afer operation. capacitors.

BUILDING —-THROUGH BUSINESS - FOR A BETTER AMERICA!

supporf]um'orAchievemenf
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Highest
Moisture Resistance

The capacitor body itself has
moisture absorption of only
.007% or less. The molded
casing has moisture
absorption of . O05% or less.
This is less than the china
dishes you use for food.

The only ceramic disc of its

kind —there’s nothing else like it!
It took four years to build—and
an investment of over $100,000.00
in production equipment.

No matter how you look at it,
the Centralab Type MD Disc
gives you more for your money —
gives your customer more for his.

No, sir, when it comes to high
quality and high standards of
performance, you just simply
cannot beat Centralab MD’s. See
for yourself—try them as replace -
ments on your next few jobs.

Molded
Insulation

Completely insulated with Centrathene.
2500 V.D.C. breakdown to ground. You
can place an MD next to a chassis or
high-voltage leads without flashover or
breakdown through the case. Fungus proof.
Unaffected by ozone, salt water, or any
known acid or solvent at room temperature.
Will not become brittle at —55°C.

Send coupon for Centralab
Catalog No. 29, for further facts
on MD’s and other products.

Clearly labeled to avoid
confusion and mistakes.
Coded in accordance with
JAN specifications. Each
unit labeted with capacity
and volitage rating.

Highest
Mechanical Strength

Will not chip, crack, or
break under rough handling
or dropping. One-piece
construction is unaffected
by extremes of vibration.

You'll need a pair of pliers
and a vise to strip these
leads. MD's have the highest
lead strength of any

ceramic disc on ?h—;market-—
greater than the

breaking strength of the
wire itself.

Conservatively
Rated

100% flagsh-tested at doubie-
rated voltage. Periodically
spot-checked at 1T0O00O-hour
load life at test voltage.

Write for free copy

of Centralab Catalog No. 29
Address Centralab,

A Division of Globe-Union, Inc.

242B E. Keefe Avenue
Miiwaukee 1, Wisconsin

Complete Range
of Values

52 values from 5 mmf. to .01 mfd.
Voltage rating, 1,000 V.D.C.W.

to 4000 mmf,; 600 V.D.C.W. over
4,000 mmf. Tolerance, +10%,

5 mmf. through 680 mmf.; +20%,
750 mmf. through .O05 mfd. GMV
(guaranteed minimum value),
0056 mfd. through .01 mfd.

Package of S
only $1.50

Suggested
list price
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Attractive, compact in design...the new Walsco Stur doesn’t stick
out like a sore thumb. Smart styling and distinctive colors (char-
treuse, sand, green) are being recommended by interior decorators.
No ugly rods to manipulate. Proven comparable in performance to
a good owtdoor antenna in most metropolitan and suburban areas.

Electronic tuner selects right combination of elements automati-
cally for crystal-clear picture reception. Receives VHF and UHF
stations in opposite directions or on widely separated channels.
The Walsco Star is the most advanced indoor antenna ever built.

LY/

&

Br——

Introducz'ng the WALSCO Star!..

FIRST INDOOR ANTENNA
T0 BE COMPARED WITH
OUTDOOR INSTALLATIONS

(L

Los Angeles...A new standard in the design and per-
formance of indoor antennas can be found in two new
models recently introduced by Walsco. This is the first
indoor antenna with a built-in, electronic rotating and
tuning control that changes its directivity. Without
moving, twisting or pulling, the new Walsco Star can
be positioned perfectly by a simple turn of the control.
Ghosts and interference are reduced or eliminated
completely...and the correct combination of elements
provides perfect reception on each channel.

The sharp, clear performance of the Walsco Star has
made it the only indoor antenna that can, in most cases,
be compared with a good oxzdoor installation. It was
designed specifically for outstanding VHF and UHF re-
ception in metropolitan and suburban areas. List price
is $12.95. The Walsco Starlet (without tuning control),
for use in strong signal areas, lists for $10.95. Available

-

at jobbers everywhere in 3 smart, decorator colors.

Walsco Electronics Corporation, 3602 Crenshaw Blvd.,
Los Angeles 16, California.

*Patent Applied For



Color TV Training Series

(Continued from page 9)

mask is placed in the path of the electron beams directly
behind the phosphor screen.

A drawing illustrating the structure of the shadow
mask appears in Fig. 9-5. It consists of a thin sheet of
metal that has been etched with a series of very small
holes by a photoengraving process. This mask is made
large enough to cover the entire phosphor screen. The
number of holes in the mask is governed by the number
of trios that are present in the phosphor screen. There
is one hole for each dot trio. If there were 300,000 dot
trios in the screen, there would be the same number of
holes in the shadow mask. The placement of the mask
in respect to the phosphor dots is shown in Fig. 9-6. A
red, green, and blue dot can be seen through each hole
in the mask. Fig. 9-7 shows how electron beams from
separate sources can be directed through a single hole in
such a way that each beam will energize a separate dot
on the screen. The displacement marked D’which is be-
tween any two points on the phosphor screen is directly
proportional to the displacement marked D which is the
distance between the two electron-beam sources. If dis-
placement D increases, displacement D’ increases a pro-
portional amount. Since the mask is placed very close to
the screen, displacement D’is very much smaller than
displacement D. Displacement D can be in any direction
within a plane which is perpendicular to the paper at the
line which is indicated as the plane of electron sources.
Since the positions of the electron guns in the tube are
fixed, the exact placement of the phosphor dots can be
determined.

A drawing showing the relationship of the electron
beams, the aperture mask, and the phosphor-dot screen
is shown in Fig. 9-8. The blue beam is shown as origi-
nating from the source on the top, the red beam from the
source on the lower right, and the green beam from the
source on the lower left. The three beams are controlled
in such a way that all of them cross over at the same hole
in the aperture mask, thereby striking their respective
color dots. The blue beam hits the blue-phosphor dot of
the particular trio indicated in Fig. 9-8, and the red and
green beams hit their respective dots. This trio of dots
canbe likened to the spot produced on a monochrome tube
as the electron beam strikes the phosphor screen. Just
4s the brightness of this spot can be controlled in the
monochrome tube by varying the intensity of the beam,
the brightness of the trio inthe color tube can be changed
by controlling the total intensity of the three beams. In
addition, however, the beams canbe controlled individually,

Fig. 9-5. Pattern of Holes in Aperture Mask (As Szen Under
Magnifying Glass).
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and this makes possible the reproduction of any desired
hue.

Electron-Gun Assembly

As was stated previously, the color picture tube
employs three electron guns. Each gun is a complete
unit in itself, and all three guns are identical in physical
appearance and operation. Each gun is similar to the
one inthe 5TP4 picture tube used in projection receivers.
The differences lie in the extra elements that have been
added to achieve proper focus and control of the beams.

Each gun contains a heater, cathode, No. 1 grid,
No. 2 grid, No. 3 grid, and No. 4 grid. Grids No. 1 and
No. 2 function in the same manner as they do in a mono-
chrome picture tube, No. 1 being the control grid and No.
2 the accelerating anode. Grid No. 3 in the color tube is
the focus electrode. The focus electrodes of the three
guns are electrically connected and function as one unit.
Grid No. 4 is a single unit which serves as the conver-

Fig. 9-6. View of Phosphor Screen As Seen Through Aperture
Mask.

PHOSPHOR
SCREEN

PLANE OF ELECTRON SHADOW
SQURCE MASK

I
= I
S |
' |
Fig. 9-7. Geometry of Shadow-Mask Principle.
PHOSPHOR-DOT
SCREEN
APERTURE MASK
AXIS OF THE

THREE BEAMS

CONVERGENCE
POINT

Fig. 9-8. The Relation Between Electron Beams, Aperture Mask,
and Phosphor Screen in the Color Picture Tube.
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Burton browne advertising

Better for you

Pyramad will now
be listed in Ll S

Photofact folders.

Pyramud has joined the select group of manufacturers who
particpate in this most valuable of all service aids to make
available to you an immediate cross reference between the set
manufacturer’s part and the part number of the exact
Pyramid equivalent.
You will find Pyramid capacitors as original components
i sets bearing such famous brand names as

RCA ¢ GE ¢ CBS e Arvin ¢ DuMont ¢ Zenith ¢ Raytheon ¢ Emerson
Motorola e Sylvania e Packard-Bell e Hallicrafters ¢ Westinghouse ¢ Hoffman
and at leading parts distributors everywhere.

@PY RAMID ELECTRIC CO., 1445 Hudson Boulevard, North Bergen, N. J.




gence electrode for each gun. The purpose of the con-
vergence electrode will be discussed later. Some of the
later color picture tubes do not contain the convergence
electrode within the tube but provide another means of
converging the beams. The high-voltage anode of the
color picture tube consists of the inside coating to which
the aperture mask andthe phosphor screenare connected.

GLASS
SUPPORTING
BEAD

STUD

GUN
CYLINDER

TUBE

NECK

Fig. 9-9. End View of the Gun Assembly in the Color Picture
Tube.

An end-view drawing of the three guns showing the
placement of each gun with respect to the axis of the gun
assembly appears in Fig. 9-9. Note that the three guns
are spaced symmetrically around the central axis of the
gun assembly. The guns are held in place by glass
supporting beads.

Requirements for Control of the Beams

Since there are three beams in the color picture
tube, the requirements for beam control in this tube are
more stringent than they are in the monochrome picture
tube. In the latter, we are concerned with only one con-
trolling operation (other than deflection). This operation
is the proper focusing of the beam throughout the scan-
ning of the raster. In the color picture tube, we are con-
fronted with two additional requirements for controlling
the beams. First, the beams must be so aligned that they
will strike their respective color-phosphor dots only;
and second, the beams must be made to pass simultane-
ously through the same hole in the aperture mask. To
accomplish these requirements, precise control of the
beams must be maintained.

After the electrons are emitted from the cathode of
each gun, the intensity of the beam in that gun is governed
by the action of the control grid of that gun. Then each
beam is accelerated by the action of grid No. 2 (the accel-
eration anode). The function of the control grid and the
accelerating grid in a gun of the color picture tube is the
same as that in a monochrome picture tube. After the
beams pass the point of acceleration, they are acted upon
in such a way that they will converge at the correct point
on the aperture mask.

é
N
(A) (B)

(&t}

The three beams must be in perfect alignment with
each other and with the central axis of the tube before
they are brought together by the convergence force. Be-
cause of production tolerances, the electronguns may not
be in perfect alignment with each other; the gun assembly
may be turned slightly around the central axis of the tube
with respect to the viewing screen; and the central axis
of the gun assembly may not be parallel with or may not
exactly coincide with the central axis of the picture tube.
Fig. 9-10 illustrates these misalignments. Corrective
measures must be taken to compensate for picture-tube
variations introduced in the manufacturing process. If
corrective measures were not taken, the three beams
would not travel down the neck of the tube in the correct
positions.

First of all,the threebeams arealigned so that they
are equidistant from each other and are equidistant from
the central axis of the gun structure. In order to obtain
this result,eachbeam is actedupon separatelyby a beam-
positioning magnet which is mounted on the neck of the tube.
By proper adjustment of each of these magnets, each beam
is made to line up with respect to the other two beams.

With the three beams lined up with respect to each
other, the entire system of beams has to be oriented with
respect to the central axis of the tube. This is accom-
plished by a purity coil or magnet which is placed around
the neck of the tube and which controls the three beams
simultaneously. By adjusting the position of and the
current throughthe purity coil or by adjusting the position
of the purity magnet, the beams can be so aligned that
each will strike its respective set of phosphor dots.

The three beams are brought into focus by the action
of grid No. 3. All the No. 3 grids are electrically con-
nected, which means that all three beams are acted
upon simultaneously.

After being focused, the beams enter a field of force
which converges them so that they cross over at the aper-
ture mask and strike the correct color dots at the center
of the screen. In some tubes, this converging force is
obtained through the use of another anode (grid No. 4) in
the tube. A potential difference existing between grid No.
4 and the coating on the inside of the tube provides the
necessary convergence field. In other types of tubes,
this convergence field is obtained through the use of
electromagnets whichare mounted onthe neck of the tube.
Both of these methods of convergence will be covered in
the discussion on the individual types of tubes.

Up to this point, we have considered the problems
of beam control as though the beams were undeflected or
in a static state. The beams are not in a static state,
since they are constantly being deflected across the face
of the tube. When they are deflected toward the edges of
the raster,they must converge atthe plane of the aperture

D)

Fig. 9-10. Drawings lllustrating Misalignment of the Electron Guns. The Dashed Circles Indicate the Correct Position of the Guns.
(A) Correct Alignment. (B) One Gun Displaced with Respect to the Other Two. (C) One Gun Tilted. (D) All Three Guns Slightly Rotated.
(E) All Three Guns Tilted. (F) Central Axis of the Gun Assembly Displaced from the Central Axis of the Tube.
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WHY WESTINGHOUSE “PRE-SHIP™ TEST
ELIMINATES THESE CALL-BACK CAUSES

Where should final testing of receiving tubes take
place? Not in the plant where they’re made —not if
they’re going to be shipped any distance to a ware-
house. Tubes can and do become defective in transit
because of excessive and improper handling.

How about testing at the warehouse? Right! By testing
at the warehouse, you eliminate from shipment those
tubes that have become defective in transit, tubes that
cause you call-back trouble. Westinghouse, therefore,
gives tubes a final “pre-ship” test at its field warehouses.

And this testing isn’t done months before your order
is shipped. Just before Westinghouse ships tubes to
your Westinghouse distributor, they are “pre-ship”

you CAN BE SURE...IF ITS

VVestinghOUSe

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

tested to make sure that every one will function prop-
erly, operate cfficiently.

In effect, your tubes are tested by Westinghouse, one-
by-one, just days before they reach your stock. This
extra Westinghouse precaution against call-backs will
save you money and time every month.

Why put up with call-back complaints and extra han-
diing of rejected defectives? You don’t have to! Pro-
vided you stock and use Westinghouse receiving tubes.
Because the Westinghouse “pre-ship” test policy virtu-
ally eliminates those irritating field failures. Call-
backs cost you hard cash. Don’t let them rob you of
any more profit. See your Westinghouse distributor
and stock up on Westinghouse receiving tubes— the
tubes “pre-ship” tested to guarantee dependability and
top performance.

ET-95064

RELIATRON TUBES
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mask the same as they do at the center of the raster. It
can be seen from the drawing in Fig. 9-11 that this would
not happen if special control were not employed. The con-
trol of the beams while they are in a changing state is
referred to as dynamic convergence.

ARC INDICATES LOCATION OF el I

BEAM-CONVERGENCE POINTS )
DURING SCANNING WITHOUT AN |
DYNAMIC CONVERGENCE CORRECTION __ -

PLANE OF 4

DEFLECTION

BEAM.

BEAM 2 , =
BEAM 3 | 7
1

tre by

ERRORS BETWEEN =
CONVERGENCE POINTS /5
AND MASK\//'

Fig. 9-11. Drawing from Which the Necessity for Dynamic Con-
vergence |s Apparent.

In Fig. 9-11 it can be seen that the beams would
converge at the edges of the raster before they reached
the aperture mask if dynamic convergence were not used.
The distance from the center of deflection to the conver -
gence point on the mask is increased as the angle of de-
flection is increased. This distance changes constantly in
aset pattern. Since the horizontal- and vertical-scanning
rates determine the rate of change in the deflection angles
of the beams, energy from the horizontal- and vertical-
deflection circuits can be used to produce dynamic con-
vergence. As the deflection angle is increased, the con-
vergence force is decreased and therefore allows the
beams to converge at a point farther from the deflection
plane. Dynamic convergence is accomplished by applying
to the convergence device of the picture tube an AC volt-
age which is changing at the horizontal- and vertical-
scanning rates.

It is necessary to have dynamic focus of the beams
as well as dynamic convergence. By applying an AC volt-
age to the focus electrode of the picture tube in the same
manner as is done for dynamic convergence, dynamic
focus is achieved. Through the use of dynamic focus and
dynamic convergence, the three beams are maintained in
proper focus and converge at all times on the aperture
mask as they are deflected.

The control of the beams in the color picture tube
must be much more precise than the control of the beam
in the monochrome picture tube. Stray magnetic fields
within close proximity of the picture tube affect the
beams. It was found that even the relatively weak mag-
netic field of the earth has an effect on the beams of a
color picture tube. In order to counteract the effect of
these magnetic fields, the color picture tube must be
shielded. A magnetic shield is placed around the bell of
the tube; and for some color picture tubes, a shield is
placed around the neck of the tube. To counteract the
magnetic field of the earth, a field-neutralizing device is
placed around the face of the tube. For some tubes, this
consists of an electrically energized coil; and for others,
it consists of a series of permanent magnets spaced
around the face of the tube. By controlling the current
through the coil or by adjusting the position of the mag-
nets, the earth's magnetic field can be counteracted.

THREE-BEAM TUBE EMPLOYING ELECTROSTATIC
CONVERGENCE

One method of providing beam convergence is to
employ an additional element in the electron-gun assem-
bly. A side view of such an assembly and an exploded
drawing of one of the guns can be seen in Fig. 9-12. With
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the exception of the additional grid, the individual guns
are somewhat similar to the guns used in other electro-
statically focused tubes. The No. 3 grids are connected
electrically by a metal spacer and used as the focus
elements.

———,
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TUBE BASE \
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#1 GRID  #2 GRD  #3 GRID
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Fig. 9-12. Three-Gun Assembly with an Exploded View of One
of the Guns.

The No. 4 grid provides the means for obtaining
beam convergence. Three tubular aperturées at one end
of this element open into a large cylinder which is com-
mon to all three guns. The operating voltages for a tube
of this type are such thatthe voltage applied to grid No. 4
is greater than that applied to the No. 3 grids but is less
than the voltage applied to the ultor anode. The electro-
static fields which are produced at each end of the con-
vergence element by these differences in potential are
shown in Fig. 9-13. As indicated in the drawing, the
electrostatic fields between the focus elements and the
protruding apertures of the convergence element are
such that they exert compressing forces on the beams.
By adjusting the potential difference between these two
elements, the forces can be increased or decreased as
needed to focus the beams, properly.

The electrostatic fielddeveloped between grid No.4
and the coating on the neck of the tube affects all three
beams equally. The force exerted by this field is shown
tobe directedfromthe outer perimeter of the convergence
element toward the central axis of the tube. As a result,
the three beams are deflected toward a common axis.
Since the three beams are actedupon equally, it is feasible
that they will meet at a common point some distance be-
yond the end of the gun assembly. As the potential be-
tween grid No. 4 and the neck coating is decreased, the
force applied on the beams is decreased and the distance
from the end of the gun assembly to the point of conver-
gence is increased. A little later in this discussion, it

e

COMPRESSING

FORCE CONVERGING

FORCE

_
\

L=
FocUs ELEMENT/ = - 2
(GRID No. 3) s -4
CONVERGENCE ELEMENT | A
{GRID No. 4)

Fig. 9-13. Drawing Which Shows the Location of the Electro-
static Fields at Each End of the Convergence Element.
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THESE ARE YOUR JENSEN
HI-FI WHOLESALERS™:

ALLENTOWN, Pa.—Radio Electric Service C
AMARILLO, Texas—R & R Electronic Supply
ANDERSON, Ind.—Anderson Efectronic Supply
APPLETON, Wis.—Valley Radio Distributois
BALTIMORE, Md.—Radio Electric Service €
BIRMINGHAM, Ala.—James W. Clary Co
BLOOMINGTON, Ind.—Stansiler Radio Co
BOSTON, Mass.—DeMambro Radio Supply

BRID ORT, Conn
Wesichester Electronic Supply Co

BUFFALO, N.Y.—Radio Equipment Corp
BURBANK, Calif.—Dean’s Electionics
CHEBOYGAN, Mich.—Stcaits Distribulors

CHICAGO, 11l
Chauncey's Inc
Lukho Sales Co

NOW YOU CAN MAKE MONEY IN HIGH FIDELITY CLEVELAND, oo Prneer Elcianc Supals

COLORADO SPRINGS, Colo.
ensen
WITH DAYTON, Ohio—Srepco, Inc

DENVER, Colo.--L. B. Walker Radio Co

You can sell high fidelity equipment to your customers e Vb L Pyl UL G
[ 2 g EASTON, Pa.—-Rado Electric Service Co
at prevailing catalog prices and make your normal profit. . ERIE, Pa.—wWarren Radio, |

Jensen's 2-step Distribution Plan allows you to take
full advantage of the terrific market potential of widely
publicized component high fidelity ... the only way to
get all the music from today’s superb recordings.

Jensen hi-fi wholesalers are establishing stocks of
Jensen high fidelity loudspeakers for your convenience—
and are selling only to dealers at dealer discount. They
can supply you with changers and amplifiers too. Many
have sound room facilities for your exclusive use—you e =
may take or send your customers to hear equipment T (o T T )

you do not stock. LOUISVILLE, Ky.—Peeriess Electronic Eqpt. Co.
Get in touch with your nearest wholesaler now—he MANCHESTER, N.H.—DeMambro Radio Supply

can start you on the road to making money in high fidelity. | pyac.C; Wi —iiaiiIRadlo Core;

MAYWOOD, Calif.—Kierullf & Co

MEMPHIS, Tenn.-W and W Distributing Co.

MINNEAPOLIS, Minn.—Lew Bonn Ce

NEWARK, N.J.—Ali-State Distnibutors, In

NEW BRITAIN, Conn.—United Radio Supply

NEW YORK, N.Y.—Sanford Electronics Corp

One...Two...Three
NORFOLK, Va.—-Radio Supply Co

il’S TRUE HIGH FIDELITY' OAKLAND, Calil.—Eimar Electconics, Inc

OKLAHOMA CITY, Okla.
Johnson Wholesale Electronics

Voss true high fidelit ORLANDO, Fla.-Goddard-Oflando
€Sy tnue high fidelity is an easy, (one; OWENSBORO, Ky.—Peesless Electronic £qat. Co

two-three. All' it takes 1s a hi-fi changer, PASADENA, Calif.-Electionic Supply Corp
amplifier and Jensen loudspeaker. for the PEORIA, IIt.—Klaus Radio & Electric Co
basic hi-fi phono system you'i sell most. PHILADELPHIA. Pa.—Radio Electric Service Co
There's no mystery. no complications for you PHOENIX, Ariz.—~Radio Parts of Anzona
or the customer. He sees and hears just LA, (o T RIeG (e
. POTTSTOWN, Pa.—George D Barbey Co.
what he'll buy. Step up in performance and PROVIDENCE, R.I.—DeMambro Radio Supply
price tag with a better speaker—from com- PUEBLO, Colo.—L. B, Walker Radio Co
pact Duette Treasure Chest ($76.50) to the READING, Pa.—George D. Barbey Co
incomparable Imperiat ($525). RICHMOND, Va.—Radio Supply Co
. . ROANOKE, Va.—Radio Supply Co
The RDU-1 Display illustrated- sets up SALEM, Ore.—Lou Johnson Co
your compact hi-fi system with Duette SALT LAKE CITY. Utah—Standard Supply Co
Treasure Chest, a true two-way speaker SAN DIEGO, Calif.—Weslern Radio & TV Supply
with spectal 8-inch woofer and compression SANIERANCISCOMCaLT:
Pacific Wholesale Co
driver horn-loaded tweeter. Takes less than Zack Radio Supply Co
4 square feet of floor space. You'll make SAN JOSE, Calif.—Frank Quement, Inc
o sales easily as you demonstrate. Your SANTA ANA, Calif.—Radio & Television Eqpt. Co
Jensen hi-fi wholesaler has these displays B RANTOLIRA=GenardllRadiolalE eetroneico
. SEATTLE, Wash.
now—ask him for information. Western Electronic Supply
Seattle Radio Supply
SPOKANE, Wash.~Columbia Electric & Mig. Co
SPRINGFIELD, Mass.—Soundco Electronic Supply
ST.LOUIS, Mo.—interstate Supply Co
ST. PAUL, Minn.-Lew Bonn Co

EUREKA, 1ll.—Klaus Radio & Electric Co
EVANSVILLE, Ind.—-Ohio Valiey Sound
FARGO,N.D.—Lew Bonn Co

FOND DU LAC, Wisc.—Harris Radio Corp
GRAND JUNCTION, Colo.—L. B. Walker Co
GRAND RAPIDS, Mich.—Warren Radio Co
JAMESTOWN, N.Y.~Warren Radio, Inc
KANSAS CITY, Mo.—Radiolah

LA CROSSE, Wisc.—Lew Bonn Co
LANCASTER, Pa.—George D Barbey Co
LEBANON, Pa.—George D. Barbey Co.
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Model CT-100 Model DU-300 TACOMA, Wash.—C & G Radio Supply Co
4 TOLEDO. Ohio--Warren Radio Co.
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True, two-way ‘'tweeter’” and o =7 Finest hi-fi loudspeaker WASHINGTON, D. C.
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will be shown how this fact is important in obtaining
beam convergence over the entire raster.

Beam-Control Devices

The drawing in Fig. 9-14 shows an outline of the
beam-control devices used with a color picture tube
which employs electrostatic convergence. The beam-
positioning magnets and the color -purity coilare the cor-
rective devices used to position the electron beams so
that they register properly on the phosphor dots of the
viewing screen. The positioning magnets and the purity
coil are mounted in a cylindrical metal unit which en-
circles the neck of the picture tube. This metal cylinder
serves as a shield against stray magnetic fields that
would affect the positions of the beams in the neck of the
tube. Another metal shield completely surrounds the
bell of the tube to guard against the effects of magnetic
fields in this area. The current through the coil mounted
around the perimeter of the face plate can be adjusted so
that a neutralizing magnetic field will offset the effect of
stray fields on the beams as they pass betweenthe shadow
mask and the viewing screen.

The photograph in Fig. 9-15 illustratesthe physical
appearance of the color-purity coil and the beam-
positioning magnets used with this type of picture tube.
The position of the shield assembly on the neck of the
tube is such that the purity coilis placed in a plane which
intersects the convergence element at an angle perpendi -
cular to the central axis of the picture tube. As a result,
the positioning magnets are placed in a plane which
intersects the focus elements at an angle perpendicular
to the central axis of the picture tube. These magnets
are threaded for adjustment purposes and are spaced 120
degrees apart to correspond with the positions of the
electron guns.

Asshown by the drawing in Fig. 9-16, the field pro-
duced by any one of the positioning magnets exerts on its
associated beam a force which is at right angles to the
magnetic field.

The amount of this force is a functionof the strength
of the magnetic field in the beam area. The strength of
the field is greatest at the end of the magnet and diminishes
as the distance from the magnet increases. The magnets
can be individually adjusted so that eachbeamis positioned
properly. This willcorrect the purity errors produced by
a slight misalignment of the guns with respect to each
other and those caused by the gun assembly being turned
slightly around the central axis of the tube.

FIELD-NEUTRALIZING HIGH-VOLTAGE
col / INSULATOR

CONE SHELD

DEFLECTION:
YOKE

NECK-SHIELD
ASSEMBLY

BEAM-POSITIONING
MAGNETS

Fig. 9-14. Auxiliary Components Used with a Three-Beam Color
Picture Tube that Employs the Electrostatic Convergence Prin-
ciple.
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A schematic diagram of the color-purity coil and
its associated control circuit can be seen in Fig. 9-17.
Note that the control shunts the coiland provides a means
of varying thecurrent throughthe windings. The magnetic

BEAM.POSITIONING
MAGNETS

ADJUSTABLE
NECK CLAMP

PURITY COW

Fig. 9-15. Physical Appearance of Color-Purity Coil and One of
the Beam-Positioning Magnets When Removed from the Neck-
Shield Assembly.

BEAM-POSITIONING

T MAGNET

\ PICTURE-TUBE

NECK
A

NECK SHIELD

Fig. 9-16. Arrows Showing Direction of Beam Movement as a
Result of the Magnetic Fields Around the Beam-Positioning
Magnets.

380V . :
SOURCE /_E\ (18)
/O e COLOR
} PURITY
/ colL
o . WINDINGS

35n 35~

COLOR
PURITY
CONTROL £ 20~

sd0ReEo——
Fig. 9-17. Schematic Drawing of the Color-Purity Coil and Con-
trol Circuit Used in the RCA Victor Mode! CT-100 Color Receiver.

DIRECTION OF
MAGNETIC FIELD

REAR VIEW
OF CONS

DIRECTION OF
BEAM MOVEMENT

Fig. 9-18. The Direction of Beam Movement Is Shown to be at
Right Angles to the Magnetic Field of the Purity Coil.
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field produced by this current is fairly uniform within
the core of the coil and exerts an equal force on all three
beams. As shown in Fig. 9-18, this force is at right
angles to the direction of the magnetic field. The purity
coil is mounted in such a way that it may be revolved
around the neck of the tube without disturbing the position
of the shield or the positioning magnets; consequently,
the deflecting force produced by the magnetic field may
be directed to correct the purity error caused when the
central axis of the gun assembly does not coincide with
the central axis of the picture tube.

At this point, a few facts about the deflection yoke
used withthe three -beam picture tube should be mentioned.
The photograph in Fig. 9-19 indicates that this component
is very similar to those used in monochrome receivers;
however, there are two major differences. First of all,
the core area is made much larger to allow sufficient
space for the neck of the picture tube. (The neck of a
three-beam tube is approximately two inches indiameter.)
In addition, the protruding ends of the coils are sharply
flared away from the core. This is done to prevent the
magnetic fields around these sections of the coils from
interfering with beam focus or convergence action.

Fig. 9-19. Deflection Yoke Used with a Three-Beam Color Pic-
ture Tube.

Although the deflection yoke in a color receiver is /
not actually one of the color -purity devices, maximum

color purity cannot be obtained unless the yoke is pro-

perly positioned around the neck of the tube. The reason TS
for this can be understood more clearly when it is con- —_— = =% X
sidered that the angles at which the beams pass through V

the holes at the edges of the shadow mask will vary as seam oiRECTON
the points of beam deflection are changed. This condition

is illustrated graphically in Fig. 9-20. It canbe seenthat

any one beam will excite a different portion of the phos- —
phor dot viewing screen around the edges of the scanning aecgUicfasy
field as the points of beam deflection are changed. Since
this condition would cause the beams to excite the wrong
color phosphors around the edges of the scanning field,
the position of the deflection yoke is somewhat critical.
A further discussion of the yoke position will be given in
a future issue covering receiver setup procedures.

-
/

Fig. 9-20. Each Beam Path Through the Holes at the Edges of
the Shadow Mask Is Shown to be at a Different Angle for Each
Position of the Yoke.

It has been mentioned that the field-reutralizing
coil is used to protect the beams in the area of the view-
ing screen fromthe effects of stray magnetic fields. The
physical characteristics of the neutralizing coil are shown
in Fig. 9-21. It can be seen that a large ring-shaped unit
is formed by several successive loops of wire. This unit
is mounted so that it encircles the face plate of the
picture tube.

A circuit drawing of the field-neutralizing coil and
its associated control circuit is shown in Fig. 9-22.
Note that the control circuit can be adjusted so that the
current flow through the coil can be reversed. As are-
sult, the direction as well as the magnitude of the magnetic
field around the coil can be adjusted as required. Proper
adjustment of the field-neutralizing control will be dis-

cussed in the setup procedure; however,the reader should Fig. 9-21. Field-Neutralizing Coil Used with a Three-Beam Color
remember that the lines of force in the magnetic field Picture Tube.
around the coil are parallel to the central axis of the TEh,

tube. If the magnitude of this field is overly increased in
either direction, the field itself may cause some misreg-
istration of the beams around the perimeter of the raster.

Convergence and Focus Voltage Supplies e

The general discussion of the three-beam color
picture tube pointed out the need for dynamic as well as

static control of the focus and convergence forces. The 285V

need for dynamic control stems from the fact that as the SOURCE

beams are deflected across the scanning field, the dis- Fig. 9-22. Schematic of the Field-Neutralizing Coil and lts Asso-
tance from the end of the gun assembly to the shadow ciated Control Circuit as Used in the RCA Victor Model CT-100
mask changes rapidly. It follows that this distance is Color Receiver.
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shortest when the beams are scanning the center portion
of the field and greatest when the beams are scanning the
edges of the field. If the three beams are to converge and
focus at the shadow mask during the entire scanning pro-
cess, the focus and convergence forces must vary at the
scanning rates.

The circuit used in the RCA Victor Model CT-100
color receiver to provide the DC focus voltage is shown
in Fig. 9-23. A 1X2B tube is used to rectify the pulse
voltage present at a tap on the horizontal-output trans-
former. The rectified voltage is filtered and applied to
the focus elements of the picture tube through a 5-megohm
control. The DC convergence voltage is obtained from
the divider network in the regulator circuit as shown in
Fig. 9-24. The amount of voltage applied to the conver-
gence element is determined by the setting of the 15-
megohm control R24.

The circuit used in this receiver to provide the
dynamic control voltages is shown in Fig. 9-25. The
parabolic voltage shown by waveform W1 is developed in
the vertical-output stage across CTA and applied to the
grid circuit of the vertical-convergence amplifier through
the 5-megohm amplitude control R2A. A saw-tooth volt-
age of one polarity is obtained from the plate of the
vertical-output stage, whereas a saw-tooth voltage of the
opposite polarity is obtained from the cathode. These
voltages are shown by waveforms W2 and W3 and are
applied to the grid circuit of the vertical-convergence
amplifier from opposite ends of the shape control. These
two voltages are fed through R155 and combine with the
voltage shownby waveform W1 at the input of the conver -
gence amplifier. The combined voltages form the voltage
waveform W4 when R2A and R2B are set for normal
operation.

The amplitude of the signal at the grid of the con-
vergence amplifier can be varied by adjusting R2A. The
phase of this signal can be advanced or retarded by
moving R2B up or down. This action increases the amp-
litude of one of the saw-tooth voltages while decreasing
the amplitude of the other; therefore, the maximum peak
voltage of the parabolic waveform can be caused to occur
within a range of severaldegrees. Two stages are used to
provide the necessary amplification of the dynamic volt-
age. This voltage is further increased by a step-up
transformer and coupled to the convergence electrode

, “‘%l@%ﬂ e
‘°°3 = @912aU7
e

VERT OUTPUT -001 ;J:

8128H7 veRt i
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B g @
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through the high-voltage capacitor C120. A dynamic
voltage at the vertical rate is also applied to the focus
element through the use of a tap on the step-up
transformer.

The dynamic voltage at the horizontal frequency is
developed by pulsing the tuned circuit formed by T10,T11,
and C117. As shownby waveform W5, this actiondevelops
a sine wave at the horizontal frequency. The amplitude
of this signal can be adjusted through the use of R7, and
the phase is determined by the positions of the slugs in
the two coils. The dynamic voltage is coupled to the con-
vergence element through C120 and to the focus element
through C118.

HORIZ OQUTPUT
TRANS.

FOCUS RECT

Fig. 9-23. DC Focus Voltage
Supply Used in the RCA Victor
Model CT-100 Receiver.

Fig. 9-24. DC Convergence
Voltage Supply in the RCA
Victor Model CT-100 Color Re-
ceiver.

Since the dynamic voltages are combined with the
DC focus and convergence voltages, it may be considered
that the dynamic voltages modulate the DC voltages. If
viewed on an oscilloscope, the resultant voltage applied
to the focus and convergence elements would have a
similarity to the drawing in Fig. 9-26. Let us consider
the effect of the dynamic voltages on the three electron
beams in the picture tube.

The two-dimensional drawing in Fig. 9-27 shows
the focus and convergence points before and after dynamic
voltages are applied. As previously mentioned, the

DC CONVERGENCE VOLTAGE 10-12. 8 KV

VERT DYNAMIC TO_GRID
CONVERGENCE a
GUTPUT TRAN. T
T i
AN
180
820K '_%Mm— )
TO‘GND
-L ’
500
“F MMF

age

WINDING ON

HIGH VOLTAGE ’Z%FS%,'
TRAN. PHASE

DC FOCUS VOLTAGE

Fig. 9-25. Dynamic Voltage Supply in the RCA Victor Model CT-100 Color Receiver.
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electrostatic field between grid No. 4 and the coating on
the neck of the tube exerts a converging force on the three
beams. In performing this function, this field also tends
to focus the electrons within each of the three beams;
however, the main focusing action takes place as a result
of the electrostatic field between the No. 3 grids and grid
No. 4. Inthe absence of dynamic voltages, the focus and
convergence points will describe an arc as shown in

Fig. 9-26. Drawing of Dynamic Control Voltage Waveform.

Fig. 9-27. Under dynamic conditions, the voltage applied
to the convergence element is at maximum both at the
beginning and end of the scanning of each horizontal line
and is at minimum during the scanning of the middle of
each line. In addition, this voltage is at maximum at the
beginning and end of the scanning time for each vertical
field and at minimum during the scanning of the center
portion of each field. As a result, the strength of the
electrostatic convergence field is at maximum while the
beams are scanning the center of the raster and at mini-
mum whenthe beams are scanning the edges of the raster.

Since the shape of the dynamic convergence voltage
is parabolic, the amplitude of this voltage can be adjusted
so thatbeam convergence willoccur along the plane of the
aperture mask. The dynamic convergence force also
flattens the arc described by the points of focus of the
beams during the scanning process. By applying to the
focusing elements a dynamic voltage which is similar to
that applied to the convergence element but reduced in
amplitude, the focus points can also be placed along the
plane of the aperture mask.

Because there are slight variations in picture tubes
of the same type, it is necessary to adjust the phase and
amplitude of the dynamic voltages applied to the tube
elements. For optimum performance, these adjustments
must be made as needed for each individual picture tube.
The procedure for making these adjustments will be dis-
cussedin a section covering the setup of a color receiver.

Thus far, we have presented a general discussion
on the operation of the three-beam color picture tube and
a detailed discussion of a three-beam tube which employs

APERTURE
MASK

CONVERGENCE DEFLECTION
FIELD PLANE

|
i \ ¢ ‘
|

3
'y 10 KV
I [ 20 KV

ULTOR VOLTAGE

DC FOCUS & \
DYNAMIC CONVERGENCE ARC

FOCUS VOLTAGE  pynamic DYNAMIC FOCUS &
CONVERGENCE VOLTAGE CONVERGENCE PLANE

Fig. 9-27. Plane of Convergence and Focus After Application of
Dynamic Voltages.
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the electrostatic convergence principle. In the next issue,
the discussion of color picture tubes will be concluded;
and the material will cover a three-beam tube which
employs the magnetic convergence principle.

The following questions are intended to provide the
reader with an opportunity totest himself on the material
in this issue.

QUESTIONS

1. What are the three major components of a three-
beam color picture tube?

2. What are the colors of the phosphors used on the
viewing screen of a color picture tube?

3.  What is the arrangement of these phosphors on the
screen?

4. What is the purpose of the shadow mask?

5. What constitutes the convergence force in a color
picture tube which employs a convergence element?

6. Whyare beam-positioning magnets used with a tube
of this type?

7. What effect does the magnetic field produced by the
current through the purity coilhave on the electron
beams?

8. Why is the position of the yoke used with a three -
beam color picture tube critical?

9. What is the purpose of the field-neutralizing coil ?

10. Why is it necessary to shield the three-beam color
picture tube?

11. Why are dynamic control voltages needed with a
tube of this type?

12.  Where do the dynamic control voltages originate?

C. P. OLIPHANT
dlld
VERNE M. RAY
CORRECTION NOTE
COLOR TV TRAINING SERIES PART VIII
Waveforms W4 and W5 in Fig. 8-7 on page
43 of the January issue were shown incorrectly.

The waveforms are showncorrectly in the figure
below.

Plate of | Phase Splitter

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

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

Horizontal Deflection Sensitivity—Puysh-

Test Equipment-
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pull horizontal amplifiers have a sensitivity
for all applications of 0.40 RMS volts per inch.

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

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

Deflection Plate Connections—Direct
connections thru capacitors for AC only to
deflection plates of CR tube by means of
terminal block at back of instrument.
Intensity Modulation—Either 60 cycle in-
ternal intensity modulation or external in-
tensity modulation through binding posts.
Accessories—Demodulation Probe, Model
CR-P available for using scope as signai
tracing instrument. low Capacity Cathode
Follower Probe, Model 10LCP with 2 to 1
attenuation ratio and not more than 8 mmf
effective input capacitance. High Voltage
Low Capacity Probe Model 3LCP with 10 to
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UHF
(Continued from page 29)

quencies from 76 to 88 mc. This
permits output on either channel 5 or
6 depending on which is unused in the
particular reception area.

In areas where a strong signal
is received from channels 5 or 6, it
may be necessary to use shielded
300-ohm wire between the output of
the converter and the television set
in order to avoid interference with
UHF reception.

An unusual method of supplying
B+ voltage to the various stages is
employed in this converter. A float-
ing ground return connects to B- in
the power supply, and the chassis
carries B+ to the various stages. At
first glance, the hookup may appear
strange; but with longer appraisal,
it will be seen that the amplifier and
oscillator stages operatein a conven-
tional manner.

The 33K-ohm resistor RO is
shorted in the UHF position. This
permits the full DC voltage to be ap-
plied to the circuit. In the VHF posi-
tion, this resistor is not shorted;
thus, it reduces the DC voltage to a
level which does not allow the oscil-
lator or amplifier stages to operate.
This arrangement eliminates any
possibility of interference when
operating on VHF.

The relay M3 that is shown on
the schematic inFig. 2 is a thermally
actuated switch. To operate this
converter, it is necessary to plug the
TV receiver into the receptacle pro-
vided on the rear of the converter
chassis. The current drawn through
M3 causes it to heat up, and then its
switch contacts close. This action
applies power to the primary of T1
and thus places the converter in
operation.

GRANCO MODEL SLU

The UHF converter Model SLU
shown in Fig. 3 is manufactured by

TUNING
CONTROL

Fig. 3. Granco Model SLU UHF Converter.
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Fig. 4. Schematic of Granco Model SLU UHF Converter.

Granco Products Inc., of Long Island
City, New York.

This unit has two operating con-
trols both of which are located on the
front panel. These two controls are
the ON-OFF switch and the tuning
control. Inthe OFF position,the VHF
antenna is connected to the televison
receiver,

A single stage of preselection
is used, and it is coaxially tuned. See
the schematic diagram shown in Fig.
4. The signal selected by the pre-
selector is coupled into the crystal-
mixer stage which is of the low-noise

TUNING

AT T

Fig. 5. . T. ]. Model IT-150R Ultra-tuner.
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Fig. 6. Schematic of 1. T, |. Model IT-150R Ultra-tuner.
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type and employs a G7A diode similar
to a 1N82.

The incoming signal is hetero-
dyned inthe crystal-mixer stage with
energy fromthe coaxially tuned oscil-
lator. The local oscillator functions
at a frequency approximately 82 mc
away from the incoming signal. For
this reason, the beat-frequency signal
produced in the crystal will be in the
82-mc range. This beat frequency or
IF signal is coupled into the IF amp-
lifier stage. The amplifier stage uses
a 6CB6 tube and has approximately
a 12-mc bandpass with a center fre-
quency of 82 mc.

Because of the bandpass charac -
teristics of the IF amplifier and be-
cause of the tuning characteristics of
the local oscillator, output from this
converter may be obtained on either
channel 5 or 6 whichever one is not
being used in a particular reception
area.

A fully isolated AC power sup-
ply is used. A selenium rectifier is
employed to supply DC voltage to the
oscillator and IF amplifier.

This converter should be
located as near the receiver antenna
terminals as possible. Inareas where
a strong signal isreceived on channel
5 or 6, it may be necessary to use
shielded 300-ohm lead to connect the
converter to the television receiver
in order to eliminate interference
during UHF reception.

I. T.1. MODEL IT-150R

The Model IT-150R Ultra-tuner
shown in Fig. 5 is manufactured by
Industrial Television Inc., (I.T.I.) of
Clifton, N. Y. This UHF converter
employs two operating controls. The
tuning control is located on the right
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Defies Weather!..

MODEL GX ceramic

WEBSTER EI.ECTRIC

Feathe

DATA ON THE MODEL GX

TYPE « Ceramic cartridge
with single 1-mil osmium
needle for 33%5 and
45 rpm use. Also avail-
able with 2-mil needle
for 3-speed players
OQUTPUT « Develops

0.6 volt at 33% rpm
...0.8 voit at 45 rpm
TRACKING PRESSURE
7.0 gr.

CUTOFF FREQUENCY
10,000 C.P.S.

NET WEIGHT + 5.0 gr.
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REPLACEMENT CARTRIDGE
for 331/3 and 45 rpm use

e Here is WEBSTER ELECTRIC’S answer
to the wide demand for a high quality,
small-sized, durable ceramic replace-
ment cartridge. The new Model GX
defies any weather and climate—its
ceramic construction enables it to
withstand extremes of temperature
and humidity.

It is designed especially for fast
on-the-spot replacement in any
standard RMA 14” mounting, such as
the Columbia 3314 —also in all RCA 45
record players (14" to %" mounting).

Stock and sell this new ceramic
member of the famous Featheride
family for added sales and profits.
Write today for full information.

WEBSTER ELECTRIC
RACINE - WISCONSIN

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

end of the converter. The function
switch is located on the back of the
converter and has two positions, UHF
and VHF. In the VHF position, the
VHF antenna is connected to the TV
receiver and no power is applied to
the UHF converter. A schematic dia-
gram of the converter is shown in
Fig. 6.

A verycompact tuning assembly,
which is shown in Fig. 7, is used in
this converter. The oscillator-tube
socket and the crystal mixer are
mounted directly onthe tuning assem-
bly. This feature permits very short
leads to be used and at the same time
provides maximum mechanical
stability.

The output signal from the co-
axially tuned preselector is coupled
into the low-noise, crystal-mixer
stage. The AJB2C crystal is similar
to the IN82 which may be usedfor re-
placement purposes.

FUNCTION

CYRSTAL 2 SWITCH
nl =
\ ~ e

OSCILLATOR COAXIAL
TUBE SOCKET TUNING ASSEMBLY

Fig. 7. Tuning Assembly in I. T. I. Model IT-
150R Ultra-tuner.

The incoming signal is hetero-
dyned in the mixer stage with energy
which is inductively coupled from the
coaxially tuned local-oscillator stage.

The output signal which is the
result of the heterodying action inthe
mixer stage is developed across L4.
The design of this circuit is such
that output from this converter may
be on channel 5 or 6. The channel
which is unoccupied in the particular
receptionarea should be used to avoid
interference during UHF reception.
In areas where there is a strong sig-
nal on channel 5 or 6, it may be
necessary to use shielded 300-ohm
lead to connect the converter to the
receiver in order to eliminate inter -
ference from this source.

A fully isolated AC power
supply is used to eliminate the shock
hazard.

CALVIN C. YOUNG, IJR.
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Audio Facts
(Continued from page 31)

it is large enough, is constructed
solidly, is airtight, and is well padded
on the interior surfaces. Also, a
speaker, suited for this type of en-
closure will give the best results.

The natural resonant frequency
of a loudspeaker is raised quite a bit
when the speaker is installed in a
totally enclosed cabinet unless the
cabinet is very large. Low-frequency
response usually suffers because of
the reduced loading and insufficient
damping supplied by the enclosure
at frequencies below the resonant
frequency of the loudspeaker. Loud-
speakers possessing really low
resonant frequencies are not recom—
mended for use in this type of en-
closure because the very compliant
cone suspension featured by such
speakers produces added distortion.
Efficiency is reduced in a total en-
closure because the sound coming
off the back of the cone cannot be
heard, but this is no great disadvan-
tage when a good audio system is
used. The natural roll off at very
low frequencies of the cone type of
loudspeaker is not aided or boosted
by a totally enclosed cabinet.

Horns

Many horns and curiously
shaped things called horns are used
in loudspeaker systems. Smallhorns,
in conjunction with diaphragm type
speaker units, are used as midrange
loudspeakers and tweeters. But here
we are more concerned with thenec-
essarily larger horns used with cone
type speakers for the purpose of re-
producing the low-frequency tones.

A properly designed and con-
structed horn is one of the most
satisfactory types of enclosures. It
is very efficient and is not critical
in regard to the resonant frequency
of the loudspeaker coupled to it.
Very low frequencies can be repro-
duced smoothly and with very low
distortion with a good horn, but the
horn must be long and have a large
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mouth; therefore, even though it is
ingeniously folded and constructed, its
physical dimensions will be large.

This necessarily large size
seems to be the chief drawback in
using horn type enclosures. Also,
being large, they seem to work best
in a large room.

Bass Reflex

The bass reflex is a totally
enclosed unit that is equipped with an
opening or vent by which the cabinet
is tuned. Very good low-frequency
response can be obtained when the
enclosure is large, is constructed
solidly, and is used with a suitable
loudspeaker whichhas a low resonant
frequency.

When a reflex cabinet is pro-
perly tuned and matched to the speaker
installed in it, none of the boom or
thump which it is accused of having
at times will be produced. The en-
closure is tuned to the resonant fre-
quency of the loudspeaker by the cubic
content of the enclosure and the size
of the vent or port. Proper tuning
eliminates the peak in the response
at the resonant frequency and pro-
duces a smaller peak on either side
of that frequency. The response is
smoothed out and actually increased
at the lower frequencies. Distortion
is reduced because of the increased
loading on the cone at the resonant
frequency.

Loudspeakers with low resonant
frequencies and compliant cone sus-
pensions are recommendedfor use in
a reflex enclosure. Some authorities
make the flat statement that for really
good reproduction, a loudspeaker
should not be made to reproduce a
frequency lower than its natural
resonant frequency.

When a speaker which does not
have a very low resonant frequency
isused in a reflexenclosure,the low-
frequency response can be extended
by tuning the cabinet slightly below
the resonant frequency of the speaker.

The efficiency of the reflex
enclosure along with its ability tore-
produce low frequencies with a com-
paratively small cabinet have helped
to maintain its popularity. Simplicity
of construction has also been a factor
in its popularity, particularly with
the man who builds his own.

In 1948, the writer constructed
an enclosure to be used with a high
quality 12-inch coaxial speaker. The
remarkable thing about the enclosure
was that its size, appearance, and
compatability with the rest of the
furnishings met with the approval of
the lady withthe keeneyes andcritical
tastes who passes on such things.
Consequently, this enclosure has been
used ever since withno changes made
in its appearance other than a new
grille cloth.

The cabinet, which has a cubic
content of just a little over 7 cubic
feet, was built originally as a total
enclosure to house the 12-inch
speaker whichwas designedto operate
in a cabinet of that type and size.
This combination of speaker and en-
closure was very satisfactory and
was used for about two years, but
since then speakers and ideas have
changed quite often.

The baffle board and internal
construction of the cabinet have
undergone a lot of remodeling and
experimenting. On some occasions,
these changes were made when the
" coast was clear'' so no criticism
would be made concerning the lumber,
tools, and test equipment (to say
nothing of the twenty-two 1 1/2-inch
screws with washers that secure the
back in place) scattered around on
the carpet. It is surprising to find
how many changes can be hidden by
an 18- by 22-inch grille cloth. Many
ideas were tried out and many hours
were spent in making measurements
(and in removing and replacing the
twenty-two 1 1/2-inch screws).

The cabinet was converted to
a reflex enclosure; and all kinds of
parts, ducts, dividers, padding,
bracing, front loading, and speakers
were tried. A lot of this was figured
out according to theory; whereas,
much of it was entirely by cut-and -
try methods to find what would
happen.

Usually very definite changes
in response were obtained. At times,
they were unexpected and surprising
and maybe the reverse of those de-
sired. Once in a while, a major
change would make no appreciable
difference in operation. To date, all
of it has provedto be very convincing
and seems to show that a reflex en-
closure of moderate size can produce
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very good results when an effort is
made to adjust and equip it properly.

The arrangement shown in Fig.
1 has been used for some time and
has proved to be the best yet. A
high-frequency tweeter, a horn type
midrange unit, and a high quality
12-inch woofer are mounted on the
removable baffle board as shown.
Divider networks and variable attenu-
ator pads (not shown) provide a con -
vient and flexible means by which
the response of the three units can be
adjusted and balanced for best results
under most any conditions.

TWEETER MID RANGE

REMOVABLE
BAFFLE BOARD

SHELF
(oiviDER)

RONT EDGE AND

ENDS OF SHELF
M= SCREWED TQ

- erT CABINET FOR AR

TIGHT FIT

Fig. 1. Baffle-Board Assembly of Home-
Constructed Enclosures.

Much experimenting with tuning,
damping, and padding has been
carried on since these units were
installed in the enclosure. The pre-
sent arrangement (Fig. 1) seems to
give just about all any one could
expect from this enclosure.

The shelf or divider has grown
inch by inch from a one-inch brace
fastened across the baffle board to
its present and most satisfactory
width. The front edge and ends of the
shelf are fastened to the cabinet with
screws to maintain an airtight fit.
In addition to tuning, it definitely
seems to aid in damping; and there-
fore acleaner low-frequency
response is obtained.

The vent was tuned by fastening
a piece of plywood across the lower
part of the vent to reduce it to the
correct size. The correct size was
found with an audio generator, VTVM,
and oscilloscope while covering more
or less of the vent with the piece of
plywood. This process was explained
in an article entitled, '"A Reflex
Enclosure for an 8 in. Speaker,'" in
the May-June 1953 issue of the PF
INDEX. All interior surfaces of the
cabinet, except the baffle board and
shelf, are covered with Ozite and
fiber glass. No damping material is
used over the vent.

We have not neglected the other
types of enclosures. In fact, we have
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Fig. 2. Jensen Model BL-220 Bass-Ultra-
flex Enclosure for 12-Inch Speakers. (Photo-
graph Courtesy of Jensen Manufacturing
Company.)

spent more time working andexperi-
menting with them than we have with
the vented or reflex type. We have
never been in want of a variety of
either commercially or home con-
structed enclosures for testing or
comparison.

To those who have had exper-
ience in working with and listening
to various audio installations for any
length of time, it is hardly necessary
to say that we have never been able
to makeup our minds that any type of
enclosure is best. This is true be-
cause a certain speaker seems to
operate best in a certain enclosure
when used in the right location or
room and operated at the correct
sound level. So it seems that the
correct speaker and enclosure can
be selected for the condition under
which it will be used. And this is
where we come back to the reflex
cabinet.

Fig. 3. Jensen Model BL-250 Bass-Ultra-
flex Enclosure for 15-Inch Speakers. (Photo-
graph Courtesy of Jensen Manufacturing
Company.)

February, 1955 - PF REPORTER

When testing speaker systems
and enclosures at home, if a visitor
or one of the family is requested to
make a choice, the reflex speaker
has always been selected. Why?
Invariably, the answer is, ''Oh, it
sounds better."'

The only logical conclusion
seems to be that when a cabinet of
moderate size is used in a room of
normal size and the speaker is oper -
ated at what might be termed home-
listening levels, the reflex enclosure
produces a quality of sound that is
satisfying and pleasing tothe average
persor.

Jensen Models BL-220 and
BL-250 Enclosures

Along with the foregoing com-
ments on reflex enclosures, it is
interesting to note that one of the
well-known speaker manufacturers
has brought out an improved version
of the bass-reflex enclosure and has
discontinued the medium-sized folded
horns formerly included in his line.

WALLS OF
ROOM

3 REMOVABLE
. BACK.

Fig. 4. ‘Floor Plan” of Bass-Ultraflex Cabi-
net,

The Jensen Manufacturing Com-
pany has introduced two Bass-Ultra-
flex enclosures: the Model BL-220
cabinet for 12-inch speakers (Fig. 2)
and the Model BL-250 for 15-inch
speakers (Fig. 3). They replace the
BL-121 and the BL-151 back-loading
folded-horn cabinets, respectively,in
the Jensen line. Their engineers
came to the conclusion that small or
medium-sized horn types and totally
enclosed types could not produce
adequate, undistorted, and clean low
frequencies. So they turned to the
reflex designand developedthe Bass-
Ultraflex for their medium-sized
high quality enclosure.

We might point out here that a
horn is still used in their large
speaker systems. This seems tobear
out our conclusions given in previous
paragraphs, especially since they
say their latest models were devel-
oped from a long series of listening
tests.

The '' floor plan'' of the Bass-
Ultraflex is shown in Fig. 4, and a
cutaway view is given in Fig. 5. Al-
though the cabinetis basically simple,
it has some features that have a great

| REMOVABLE BACK

CUTOUTS MADE IN

DUCT WALLS FOR

74 EASY INSTALLATION |
AND REMOVAL OF

SPEARER

SPEAKER
GRILLE CLOTH

Fig. 5. Cutaway View of Model BL-220
Bass-Ultraflex Cabinet.

influence on operation. The cabinet
is not large but provides ample cubic
content. No padding is required when
an efficient speaker with a low reso -
nant frequency is used. When some
speakers are used, it may be neces-
sary to install some padding.

Setting the front-vent walls at
an angle eliminates some sound re-
flections because there are fewer
parallel wall surfaces. But most of
the credit for the good bass response
obtained from the enclosure can be
given to the action of the long narrow
vents. The vents are 7/8 inch wide
by 8 inches deep by 26 7/8 inches
high in the 12-inch model, 1 15/16
inches by 8 3/4 inches by 34 1/2
inches in the 15-inch model.

The long narrow ducts act as
resistance, and they load the en-
closure in a manner somewhat simi-
lar to that of the shelf in Fig. 1 to
produce increased and cleaner low-
frequency response. The broadening
effect of this radiation resistance
makes speaker matching much less
critical than it is in most reflex
enclosures.

The cabinets are designed for
use against a wall or in a corner as
shown in Fig. 4. Increased efficiency
and low-frequency response are ob-
tained. Provisions are made for
mounting any combination of tweeter,
midrange, and woofer units.

Jensen houses the TRI-PLEX
Model TP-200 three-way system in
the BL-250 and the Concerto CT-100
two-way system in the BL-220.

Some design features of three
basic types of loudspeaker enclosures
have been discussed with respect to
the reasons why certain types have
become very popular. But we must
remember that the best loudspeaker
system is the one that pleases the
listener when it is operating at the
desired level of loudness under the
conditions encountered in the room
where the listening is done.

ROBERT B. DUNHAM
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The rectifier center is a real trouble zone. That’s why all Radio
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and silicon and germanium diodes
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Dollar & Sense Servicing
(Continued from page 33)

AD. For engineers seeking
jobs, the Sunday New York Times is
the place to look. In it recently, a
Maryland firm headlined its ad for
electronic engineers thus:

" NOPE!
No Royal Road to Riches
Lots of Hard Work and
Unpaid Overtime for the
Fun of Working.''

Sad but true! Toomany young-
sters don't know it,though. And it's
not so sad, after all. If you're in the
right job for you, you don't mind the
hard work and the overtime because
it's giving you a feeling of accom-
plishment — a feeling that you're
doing something useful inthis world,
pulling your share during the all-too-
short years you'll be on this earth.

How many times have you hired
young men as service technicians or
apprentices only to find after putting
many hours and dollars into training
them, that they just weren't inter-
estedin working? Thatis apparently
what this Maryland firm found, too;
they'1l save a lot of money if that ad
discourages those who expect a royal
road to riches.

There's no better way to cut
operating expenses than being choosy
about persons you hire. Being human,
you keep the loafer way longer than
you should, particularly since he's
usually a glib talker and has a sob
story ready when the pressure is put
on him. When in doubt the least bit
about an applicant, don't hire; get
along short-handed, put in overtime
or lose business if you must, until
exactly the right man comes along.

)
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ELEVATING MUSIC. The twelve
elevators in the new 26-story office
building at 112 W. 34th St., in New
York City each have loudspeakers fed
with music by Muzak to entertain
passengers as they ascend or descend.

Our own doctor does it more
cheaply by feeding an FM program to
his waiting-room speaker. This FM
background-music installation can be
sold to many small restaurants, beauty
parlors, and other waiting-room
businesses as well as to the medical
and dental profession. Each suchsale
then becomes a hot future prospect
for a magnetic tape player and a library
of prerecorded background-music
tapes, of which many are now on the
markeg.
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AIRBORNE RELAY. Cubans saw
the World Series with us for the first
time this year, thanks to a DC-3 cir-
cling over the water at 8,000 feet half-
way between Florida andCuba. Equip-
ment in the plane picked up the TV
signals of Miami's WTVJ andrelayed
them to Cuba's CMQ network. Only
anxious game was the first, which ran
into extra innings as gasran low inthe
plane; the game-winning homer inthe
10th cleared the potential crisis.

Success of this airborne relay
may well mean more international
broadcasts, perhaps evenfrom Europe
for outstanding events. Now that planes
are capable of staying inthe air a half
day or more, relay planes could easily
hold positions in mid-Atlantic for the
few hours required for a broadcast.
Alternatively, the equipment could be
placed in scheduled planes flying at
intervals corresponding to relay hops
for only a fractionof the costof a land
relay link across the Arctic. Here's
hoping we can all see Paris in April
some year soon.

WHISKERS. Some metals grow
whiskers and some don't. Myste-
riously, these microscopic hair-like
filaments grow oncertain metals and
cause serious short-circuit problems
in miniaturized electronic equipment.
They are now preparing at the Bell
Laboratories a preferred list of
metals which do not grow whiskers,

B oo
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PENNY. For expressing one
of the problems of the servicing in-
dustry so dramatically in just four
cartoon-strip sentences effectively
illustrated sothey'1l be long remem-
bered by your customers, we take off
our hat this month to cartoonist
Haenigsen, creator of Penny. Here's
the wording of his November 19 strip:

Penny: ' That's Doodie's bill
for fixing your power mower, father.

Father: ''The young crook, I
could have hired the most expensive
mechanic in town for this price!"’

Penny: ''Of course, you could;
Doodie had tocharge a lot of overtime
because a jobtakes a lot longer . . . "'

Penny: ''when you don't know

what you're doing!'' (Father puffs
vigorously on pipe.)

JOHN MARKUS
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Shop Talk
(Continued from page 17)

let us tackle the more obstinate (and
frequently the more common) inter -
mittent trouble which disappears as
soon as you start to probe around for
it. For this variety,a well-organized
plan of attack must be followed. Take
as many scopes, VITVM's, and VOM's
as you have; and connect them at
various strategic points inthe section
where you believe the trouble exists.
The scope might be placedacross the
load resistor of the video second de-
tector (assuming the same symptoms
mentioned in the foregoing). The
meters might be connected to measure
B+ and AGC voltages. Another scope,
if available, could be connected by
means of an RF demodulator probe at
some intermediate point in the IF
system. The heat box is then placed
over the chassis and the set is turned
ontoawait the recurrence of the trou-
ble. When it does appear, each of the
instruments canbe quickly checkedto
see how its reading compares with its
former indication when the set was
operating normally.

It may be necessarytogothrough
this procedure two, three, or a half-
dozen times, each time narrowing
down your field of speculation. It may
even take several days; but in terms
of time spent, the period is not long
because, when the set is operating
normally, youcan be doing other ser-
vice work. Only whenthe intermittent
trouble appears do you need to deal
directly with the set.

All this can be treated as a
game entitled perhaps, ''Where Is
It?'" It can be lots of fun, certainly
far more than if you sit andstare at
the set for hour after unsuccessful
hour.

There are other species of in-
termittent troubles which are not so
elusive asthe previous kind and which
are more susceptible to a direct
frontal attack. With a Variac inserted
between the receiver and the power
line, slowly raise and lower the ap-
plied line voltage. Start at 117 volts,
and gradually widen your range until
it extends from about 125 volts at the
upper end to about 95 at the lower
end. This cycling back and forth may
cause the intermittent trouble to be-
come a full-fledged honest-to-good-
ness defect, after which a straight-
forward approach may be followed.
(It is not advisable to go beyond 125
volts, or you may cause troubles other
than the one with which you started.)

Another frontal approach isthat
of gently tapping various tubes and
components. If the picture or volume
should change abruptly when some

part is hit, substitute a new one.
Sometimes, just moving the component
back and forth will prove fruitful.
Of course, the pitfall of the tapping
technique is that the vibrations may
reach the affected part while you are
tapping- other components, but the
approach is useful and can be helpful.

Tubes are notorious offenders.
Intermittent operation in a tube can
stem from such causes as loose sock-
et terminals, loose grid or plate
caps, or poor contact between tube
prongs and the corresponding socket
grippers. Gently moving a tube from
side to side may reveal the trouble.
It is also instructive to examine the
tube prongs to see whether they con-
tain any discoloration which might be
indicative of a carbon deposit due to
arcing. This will occur whencontact
between the prong surfaces and the
tube socket is not firm. Clean the
tube prongs, and try pinching the
socket contacts together with long-
nosed pliers.

Another approach that this
writer has used successfully when
one of the signal circuits was affected
intermittently was to inject a signal
over and above the received signal.
Let us say that the sound and picture
are both affected by the intermittent
condition. Takean AM generator, and
connect it between grid and ground
of one of the video IF stages. Con-
nection could be made through a 50-
mmfd capacitor. Set the generator
to about the mid-point ofthe video IF
range, and modulate its amplitude.
Turn up the generator output until
black and white horizontal bars are
justbarely visible on the picture-tube
screen. Tune in a station, and adjust
the setuntil a picture is seen against
the bar background. Let the set
operate until the intermittent condi-
tion appears.

If the trouble lies between the
picture tube and the point where the
AM generator is connected,then both
picture and horizontal bars will dis-
appear when the trouble occurs. On
the other hand, if the source of the
trouble is hidden between the antenna
terminals and the signal generator;
only the picture will disappear when
the trouble occurs, and the horizontal -
bar pattern will remain.

Here is a simple way of using
two signal sources to isolate a de-
fective stage. The AM-generator
position can be moved back and forth
anywhere along the signal path and in
short order will reveal the seat of
the trouble.

The best and most complete
system would probably be a combina-
tion of signal injection and signal
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observation with a scope, VIVM, or
VOM. Undoubtedly, a most important
ingredient of any method is the mental
attitude of the service technician.
You are only as good as you think you
are.

Intermittent Recorder

Before we end this discussion
on servicing intermittent receivers,
the reader's attention is directed to
an instrument known as an ''Inter-
mittent Recorder,'" manufactured by
Authorized Manufacturers Service
Co., of Brooklyn, N. Y. The device
is shown in Fig. 1, and its express
purpose isto assist the service tech-
nicianinlocating intermittent defects.

Basically, the instrument con-
sists of three VIVM circuits of dif-
ferent sensitivities and ranges and of
a regulated, self-contained power
supply. To use the instrument, each
of the VTVM circuits is connectedto a
different point in the affectedreceiver.
The set is then turned on and left to
operate. When the trouble appears,
the technician is notified by the lighting
of a lamp on the recorder and the
sounding of an internal buzzer. (Of
course, these warnings occur only if
one of the VTVM sections has been
connected to a section of the receiver
affected.)

With 3 VTVM circuits available,
the service technician can monitor
3 different points in the receiver at
the same time and in this way pin-
point the trouble first to a specific
section of the receiver and then to a
specific stage.

This instrument is a highly use-
ful one for this type of work; but in
the final analysis, it is still an inani-
mate object. It is up to the operator
to choose first the places where the
VTVM leads are to be connected; and
then it is his responsibility todeduce,
from the indications of the recorder
and the circuits to which it is con-
nected, where the trouble may lie. If
the device is properly and thoughtfully
employed, it can render considerable
assistance.

Additional details about the uses
and operation of the intermittent re-
corder will be found on page 17 of the
February 1954 issue of the PF
INDEX.

REVIEW

During the last few years, we
have witnessed a widespread resur-
gence of interest in quality or high-
fidelity audio equipment. Feople who
have never before been concerned
withthe characteristics of audio amp-
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lifiers other than perhaps to judge
them solely by the nature of the sounds
they reproduce now talk interms of
frequency response, undistorted out-
put, hum level, and the percentage of
harmonic or intermodulation distor -
tion. In short,the increase in demand
for more and be_:tter equipment has
also been accompanied by a greater
interest inthe technical specifications
whichthe manufacturer provides with
an amplifier.

To the service technician, the
more audio equipment thereis in use,
the greater his potential source of
income. Like every other piece of
electronic gear, tubes fail, resistors
change values, and capacitors short
or open up, all necessitating subse-
quent repair. The onebig difference,
however, between repairing high-
fidelity equipment and television re-
ceivers is that very few customers
are interested in the technical speci-
fications of TV sets; but many owners
of hi-fi units frequently expect the
service technician to check over-all
operating characteristics in addition
to the simple task of finding the
defective component.

Anexcellent article that outlines
the special techniques required to
service high-fidelity equipment ade-
quately is one written by David
Fidelman and entitled '’ Servicing Hi -
Fi Amplifiers.!''" The articleappeared
in the November 1954 issue of Radio
& Television News Magazine. This
magazine is published monthly by the
Ziff-Davis Publishing Company, 366
Madison Avenue, New York 71, N. Y.
Subscription rates are $4.00 per year
in the United States and its posses-
sions and in Canada.

Four of the most important
characteristics of an amplifier are:

1. Frequency response.

2. Distortion, either harmonic or
intermodulation.

3. Rated power output.

4, Noise level, including humlevel.

Specific values for each of these
characteristics are generally avail-
able from the manufacturer; and if
the test measurements on the ampli-
fier approximate the manufacturer's
specifications, then the amplifier is
operating normally. If the maker's
specifications are not available, then
the values given in Table I may
be taken as a guide in determining
amplifier performance.

To do an adequate job of check-
ing, several specialized test instru-
ments are needed. The basic units
include a sine-wave oscillator with a
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Fig. 1. Magne-Pulse
Type 202 Intermit-
tent Recorder.
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20- to 20,000-cps or greater range
and low distortion, a vacuum-tube
voltmeter (desirable minimum sensi-
tivity of 30 millivolts {full-scale
deflection on the most sensitive
range), and an oscilloscope (minimum
sensitivity of 0.04-volt rms-per -inch
vertical deflection, minimum fre -
quency range of 15 to 100,000 cps in
the vertical amplifier), and some type
of distortion meter. The latter is
generally an intermodulation meter.

The first task when a piece of
audio equipment is brought into the
shop is to locate the defect. As an
example, the author used the ampli-
fier shown schematically in Fig. 2.
The complaint was excessive sound
distortion at medium-high levels for
any setting of the input-selector

switch. The defect could not be in
any of the input devices, since the
trouble would then have been confined
to this position of the input switch.
The trouble lay beyond this point, or
in other words, in the amplifier pro-
per and or in the loudspeaker.

Totest the loudspeaker,discon-
nect this unit from the amplifier and
connect it through a matching network
or transformer to the output of an
audio oscillator which has been set to
a frequency of 400 or 1,000 cps. If
the sound obtained from the speaker
is acceptable, the trouble is in the
amplifier. This was the case in the
instance cited.

With the amplifier removed
from its system, check the various

TABLE |

TYPICAL AMPLIFIER SPECIFICATIONS

AND THE MAXIMUM ALLOWABLE DISTORTIONS

CHARACTERISTIC INPUT OUTPUT LIMITS
SIGNAL | SIGNAL
Good Acceptable
Reproduction | Reproduction
Frequency Steady Steady 20-14,000cps | 40-10,000cps
response sine sine
wave wave
Rated power Steady Steady Depends upon individual unit.
output sine sine (Typical requirement is 5-15
wave wave watts at certain distortion
levels.)
Noise and No Random -60 db below | -50 db below
hum levels signal noise full output full output
or hum (or 1 volt) (or 1 volt)
Harmonic Steady Funda - 1% total 2% - 4% total
distortion sine mental harmonics harmonics
wave plus
harmonics
Intermodulation Two Difference | 2% or less at| 3% - 8% at
distortion sine- products rated output | rated output
wave
signals
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B+ voltages and the tubes to see if all
of these are normal. Low emission
or gas in a tube as well as low B+
voltage cancause signal distortion at
what is ordinarily normal-level
operation. In this instance, the B+
value was correct and the tubes
checked all right.

The next step isto trace a sig-
nal through the circuitfrom the input
to the point where the distortion
appears. A signal frequency of 1,000
cps is used at a suggested amplitude
of about 2 volts rms. The signal is
injected at the high-level input of the

amplifier. A loudspeaker or an 8-
ohm, 10-watt resistor is connected
across the output terminals in order
that the termination may be correct.

The signal can thenbe observed
at the grid and plate of each stage, if
one works fromthe input to the output.
The two things to look for are wave
shape and wave amplitude. Every
signal, after passing through an amp-
lifier, should appear larger in the
plate circuit than in the grid circuit.
Careful scrutiny of the wave shape
will quickly bring to light any distor -
tion that a tube may have introduced.

DON'T JUST MAKE A REPLACEMENT
...MAKE AN IMPROVEMENT

with a

QUAM

%Wfkﬁmf@

Ask for QUAM
the quality line,
for all your
speaker needs.

SPEAKER

The performance of a set can be no
better than the performance of its
loudspeaker—and QUAM speakers
will make any set sound better—
because of their patented design,
heavier magnetic structures, and
because @ QUAM replacement
speaker is an exact replacement—

FREE ..

QUAM catalog
listing over 100
exact replacement
speakers.

designed to do a specific job.
That's why servicemen all over the
country have named QUAM their
preferred brand of replacement
speaker, by a wide margin (Brand
Name Surveys, April, 1954).

QUAM-NICHOLS COMPANY

60

(In a subsequent check, the over-all
distortion of the amplifier will be
determined by using a distortion
meter; however, for the initial task
of finding the defective component,
simple visual inspection is adequate.)

In observing the output of the
driver stage V3A, it is necessary to
take into account the presence of the
feed-bacly loop. The rest of the cir-
cuit aftér V2B is within this loop;
consequently, any distortion from the
output will be introduced into the
driver - and power -amplifier sections
by the feed-back connection. It is
desirable therefore to disconnect the
feedback and at the same time reduce
the signal-generator level to prevent
the increased gain (due to the lack of
feedback) from overdriving the power
amplifiers.

By proceeding in the foregoing
manner, it was discovered that the
wave became distorted in the power
amplifiers V4 and V5; and subsequent
voltage checking revealed that the
grid of V5 was about 10 volts positive.
This stemmed from a leaky coupling
capacitor; and when the latter was
replaced, the distortion disappeared.

Thus ended the first phase of the
technician's job. His second phase
was verification of the amplifier's
response characteristics such as:
(1) frequency response, (2) rated
power output, (3) intermodulation
distortion, and (4) noise and hum
levels. Let us consider each briefly:

1. Frequency response of high-
fidelity amplifiers is generally given
as flat within +1 dbwith certainlimits
of about 15t050,000 cycles, to mention
an average case. Interms of voltage,
1db is equivalent to a change of about
10 per cent. Hence,from 15to 50,000
cycles, a steady input signal should
produce across an output-load re-
sistor a voltage which does not vary
more than +10 per cent. A number of
test frequencies are applied to the
input of the amplifier, and the output
is measured with a suitable VTVM or
an oscilloscope. Since the signal-
generator output cannot be presumed
to be: constant over this range, it is
necessary to measurethe input-signal
amplitude for eachfrequency and then
measure the corresponding output
voltage. The simplest approach is to
adjust the generator outpat continually
sothat the input-signal amplitude will
remain the same.

2. Rated power output is that which
can be obtained from the amplifier
at certain levels of distortion. For
example, if the amplifier is rated at
15 watts, then the manufacturer might
indicate that the distortion was less
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Fig. 2. Schematic Diagram of a Typical High-Fidelity Audio Amplifier and Preamplifier.
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than 1 per cent at 15 watts and per-
haps less than .1 per cent at 1 watt
{to cite a specific example). This is
actually the only way in which the
true worth of an amplifier canbe as-
certained, for it is possible to obtain
muchgreater outputs if the distortion
is not taken into account.

To determine the amount of
power output from an amplifier, take
a resistor equal in impedance to the
speaker voice coil and connect it (in-
stead of the speaker) across the output
terminals of the amplifier. Then
connect a VTVM across the resistor.
At the input of the amplifier, apply
anaudio signal. Assumethat a 1-volt
input produces 13 volts across the
load resistor at the output. If the
resistor is 8 ohms, then the power
output is:

E2 13 x 13
P = — =
R 8
= 21 watts.

3. Intermodulation distortion (IM),
which is the distortion most frequently
referred to, must for convenience be
measured with an intermodulation
meter. Most high-fidelity amplifiers
specify 2 per cent IM or less at rated
output, with the figure dropping quite
rapidly as the output is reduced. A
number of manufacturers give definite
values of IM at output levels less than
rated output. An example of this was
noted in the preceding paragraph on
power -output measurements.

4. Noise and hum levels are
groupedtogether and generally quoted
as so many decibels below 1 volt or
rated output. (Both notations are in
use, although the latter is favored.)
A common decibel figure is -60 db.
This means that the combined hum
and noise levels (with input terminals
shorted and controls set at maximum)
should provide less than one thou-
sandth of the voltage that is obtained
at maximum rated output. A sensitive
scope is required to make this
measurement, since normal hum and
noise will not provide an effective
VTVM indication.

To lend anair of professional-
ismto your tests, it is suggested that
a special form can be printed to use
for recording your results. This
form should be presented to the
customer at the same time that the
amplifier is returned. It will impress
both the man who knows what the fig-
ures mean and the man who does not.
In either case, you will benefit.

MILTON S. KIVER
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Examining Design Features
(Continued from page 27)

Fig. 3. Series Type of B+ Supply for Two
Video IF Amplifiers in Admiral Chassis
18XP4BZ.

transformer coupledto the grid of the
second IF amplifier in a typical cas-
cade amplifier arrangement.

The third IF amplifier is com-
posed of the pentode section of a
6AMS8. Transformer coupling is used
between thefirst IF and second IF and
to couple the second IF to the third
IF stage. These transformers are
stagger -tuned; and in order to pro-
vide proper bandwidth, the primaries

17 T~ T
D IF I
SOUN : @) 3

of both are shunted with a resistance.
AGC voltage is fed to the grid of the
first IF amplifier for the purpose of
gain cantrol. A 27.25-mc trap isused
in the grid of the first IF to eliminate
adjacent channel interference.

The third IF amplifier is trans-
former coupled to the video detector,
which in this case is the diode section
of the 6AMS8; the IF signal is fed to
the cathode. The output of the detector
is capacitively coupled to the video
amplifier, which is the pentode section
of a 6AN8. A series-resonant trap
tuned to 4.5 mc is incorporated in
the gridcircuit of the video amplifier
to bypass any intercarrier frequency
which might be fed through. The
groundreturn for the suppressor grid
and cathode is through the contrast
control and a 470-ohm resistor in
parallel. The output of the video amp-
lifier is fed to the cathode of the pic-
ture tube which is a 21ALP4A with
requirements for 90-degree deflec-
tion. The DC-voltage level applied to
the cathode of the picture tube is
dependent upon the setting of the
brightness control. Printed-circuit
wiring is used for all of the video
amplifier circuit with the exception
of the connections to the volume con-
trol, the brightness control, and the
cathode of the picture tube.

The sound section of this re-
ceiver is unusual inasmuch as one
tube inthe sectionacts as an amplifier
for both the sound IF and the audio
frequency. To accomplish this, a
reflex-amplifier circuit which hasthe
ability to amplify two {requencies’
simultaneously is used. Actually, we
can think of this circuit, a schematic
diagram of which is shown in Fig. 4,
as being twodistinct stages using one
tube. Amplification of both frequencies

RATID DET

TO SOUND
QUTPUT

- o
MMF

FROM VIDEOQ
DET

o0l!

| Q 1
é‘ » 047 @

i)

Fig. 4. Reflex Amplifier Used in Sound Section of Admiral Chassis 18 XP4BZ.
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occurs in much the same manner as
if separate tubes were used for each
stage. Such amplification is possible
because of the wide difference in the
two frequencies being amplified.

If we refer to the schematic in
Fig. 4 and consider the signal pathfor
each of the two frequencies, starting
with the sound IF, we see that the

SOUND IF
() 6AU6

FROM
VIDEQ DET

®

TO RATIO
DETECTOR

Fig. 5. Simplified Schematic of Reflex Am-
plifier Showing Impedances Presented to
4.5-Mc Signal.

sound IF is taken from the output of
the video detector and is fed through
a 4.5-mc tunedcoil tothe controlgrid
of the 6AU6 tube which serves as both
a sound IF and an audio frequency
amplifier. The sound take-off coil L1
and capacitor C1 comprise the grid
load for this signal. The 4.5-mc IF
is amplified and coupled to a 6AL5
ratio detector through transformer T1
the primary of which serves as a
plate load for the 4.5-mc signal. The
signal path presented to the 4.5-mc
sound IF is shown in a simplified
schematic in Fig. 5.

Againreferring tothe schematic
in Fig. 4, we see that the path for
audio frequency starts with the audio
output from the ratio detector. This
audio output is coupled through a
typical de-emphasis network back to
the controlgrid of the same 6AU6 that
is used to amplify the 4.5-mc sound
IF. The grid load for the audio signal
is formed by resistors R4 and R6.
Since the 4.5-mc coil in the grid cir-
cuit and transformer T1 in the plate
circuit offer no impedance to the
audio frequency, the circuit appears
to the audio frequency as a conven-
tional amplifier. The audio frequency
is taken fromthe 27K-ohm plate-load
resistor R3. Capacitor C4 inthe plate
circuit prevents the 4.5-mc IF from
appearing across the audio plate load,
but its reactance is not low enough to
bypass the audio signals. After the
audio output is taken from the plate-
load resistor R3, it is fed through the
volume controlR11 and is capacitively
coupled to the grid of a 6AS5 sound
amplifier. A simplified schematic
for the circuit presented to the audio
frequency by the reflex amplifier is
shown in Fig. 6.

Mention should be made that
the sound-output tube functions as a
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Shelf Assembly

® The Bud Shelf Assembly is
easily and quickly installed on
a standard rack. Can’t fall off,
can't tilt . . . perfectly safe for
any object placed on it. Has
many practical uses. Finished
in your choice ol black or grey
wrinkle or grey hammertone
finish at no extra cost.

Besides being low in cost, an
outstanding feature is that no
panel is needed for support.
however assembly may be in-
stalled over panel. Supporting
brackets are punched to fit
standard panel mounting strips.
Shelf is formed from 16 gauge
steel and supporting brackets
are made of %" steel. Over-all
height of assembly 7”. Catalog
No. SA-1720.

Catalog No. SA-1720
Dealer Net $10.05

r— Sliding Drawer Assembly —

The Bud Golden Glow Sliding
Drawer Assembly may be used
in any standard relay rack or
cabinet. It may be used as a
base for a portable typewriter
or a writing table; as a mount-
ing for any standard size rec-
ord player: for mounting ap-
paratus or instruments. It also
serves as handy drawer space.
In addition there are many
other uses for this practical
drawer.
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Chassis is of 14 gauge alu-
minum with gold finish.
Support brackets are %"
aluminum punched to con-
form with standard panel
mounting holes. Slide rail
fastens easily to chassis,
slides easily on ball bear-
ings in channel. Will sup-
port up to 50 pounds. Cat-
alog No. SD-1717.

Also available, aluminum plate which may be fastened
to top of chassis as a shelf, desk top or support; or at-
tached to bottom of chassis to form a drawer. Catalog
No. TP-1718.

Catalog No. SD-1717 . . .
Catalog No. TP-1718 . . .

Dealer Net $10.65
Dealer Net $ 2,19

See these Bud accessories at your nearest jobber or
write for literature.

BUD RADIO, INC.

2118 East 55th St. « Dept. X * Cleveland 3, Ohio
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AUDIO AMP
() 6AU6 @

Fig. 6. Simplified Schematic of Reflex Amplifier Showing Im-
pedances Presented to Audio Frequencies.

voltage-dropping tube in addition to providing sound output.
The cathode of the 6AS5 operates at approximately 140
volts; and if the sound-output stage should become
defective, the B+ voltage supply to the VHF tuner, third
IF amplifier, and sound IF amplifier will be seriously
affected.

Printed-circuit wiring is used for the sound IF
stage, the ratio-detector stage, and the 6AS5 sound-output
stage.

Sync

The circuit composed of the sync separator, the
sync inverter, the horizontal-sync discriminator, and the
horizontal oscillator is also a printed-wiring assembly.
For the sync circuit, a composite video signal is taken
from the output of the video amplifier and fed to the grid
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For SATISFIED CUSTOMERS

and PROFITS too!
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ACCESSORIES
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Cat. No. 625
List Price $1.95

Wall-Thru

® New, improved tube is semi-flexible — bends with-
out breaking for easy insertion into wall openings
drilled out of line!

® Neat, Convenient, Efficient! Appeals to ALL TV
Owners because it's Practicall

® A Sure—Fire Profit Maker For TV Installers!

Ask your Parts Jobber or write direct for your
Free copy of the new MOSLEY Catalog 54-55.

MOSLEY ELECTRONICS, inc.

8622 St. Charles Rock Rd., St. Lovis 14, Missouri
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of the triode section of the 6AN8 which
isusedas a sync separator. No sepa-
rate stage isused for sync amplifica -
tion. After being clipped in the sync
separator, the pulses are coupled to
the grid of the sync inverter. One
half of a 12AU7 is used for this pur-
pose. After phase inversion in this
stage, the sync signals are fed to the
vertical-sweep section and to the
horizontal -sweep section.

Vertical Sweep

The vertical-sync signal from
the sync inverter is integrated and
applied to the vertical oscillator,
which is one half of a 12AU7 function-
ing as a blocking oscillator. A
vertical-hold control is incorporated
in the grid circuit of the 12AU7. The
vertical-height control is in the plate
circuit of the 12AU7, and the vertical-
linearity control is inthe cathode cir-
cuit of the 6S4 vertical-output stage.
The output of the 684 is applied tothe
vertical-deflection coils. A portion
of the vertical-deflection signal is
applied to the grid of the picture tube
for the purpose of retrace blanking.

Printed-circuit wiring is used
in the integrating network and in the
vertical-oscillator and the vertical-
output circuits.

Horizontal Sweep

Twosignals of opposite polarity,
one from the plate and one from the
cathode of the sync inverter, are ap-
plied to the horizontal discriminator.
The two diode sections of a 6AL5 are
utilized for this stage. A portion of

the horizontal -output voltage from the

deflection yoke is also fed to the dis-
criminator. The resultant correction
voltage isfed to the horizontal multi-
vibrator which is composed of two
sections of a 12AU7. The saw-tooth
output from the multivibrator is
coupled to the grid of the 6CU6 hori-
zontal-output tube through a variable
capacitor which serves as a hori-
zontal drive control. A 1X2B serves
as a high-voltage rectifier, and the
damper tube is a 6AX4GT..

This set uses a power trans-
former which incorporates filament
windings for all tubes. Full-wave
rectification is accomplished through
the use of a 5U4G rectifier tube.

ADMIRAL CHASSIS 17XP3

The Admiral 17XP3 chassis
uses circuits which are identical to
the ones just described with one or
two exceptions.

This chassis uses a trans-
formerless power supply and a
17AVP4 tube with 90-degree electro-
magnetic deflection. The heaters of
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CHART |

Tube Complements of the 17XP3 and
the 18XP4BZ Chassis

Chassis Function Chassis
17XP3 18XP4BZ
3BC5 RF amplifier 6BC5S
5J6 RF oscillator and mixer 6J6
3AU6 Sound IF amplifier and

1st audio amplifier 6AU6
3ALS Ratio detector BALS
12CAS Sound out put 6AS5
3CB6 1st IF amplifier 6C B6
3CB6 2nd IF amplifier 6C B6
5AMS 3rd IF amplifier and

video detector 6AMS
SANS8 Video amplifier and

sync separator 6ANS8
17TAV4P4  Picture tube 21ALP4A
TAUT Vertical oscillator and

sync inverter 12AU7
6S4A Vertical output 6354
3ALS Horizontal phase

detector 6ALS5
TAU? Horizontal oscillator 12AU7
12CU6 Horizontal output 6CU6
1X2B High-voltage rectifier 1X2B
12AX4GTA Damper 6AX4GT

all tubes with the exception of the
high-voltage rectifier are connected
in series. B+ voltages are supplied
by selenium rectifiers operating in a
voltage-doubler circuit.

ratings and have beenadjusted to have
uniform warm-up time, thereby mini-
mizing heater burnouts due to voltage
surges. The tube characteristics are
identical to 6.3-volt tubes with the
exception of heater voltage, current,
and warm-up characteristics. A dis-
cussion about these 600-ma tubes
wasgiven inthe September 1954 issue
of the PF REPORTER.

The 17XP3 chassis — because
of its vertical-chassis construction,
its 90-degree deflection tube with
correspondingly short electron gun,
and its series-connected heater string
which eliminates the power trans-
former — is a small and compact
receiver.

THE 6CA5 AND 12CA5 TUBES

The 12CA5 tube, which is used
as a sound-output tube inthe Admiral
17XP3 chassis in place of the 6AS5
which is usedin the 18XP4BZ chassis,
is a new beam pentode designed
especially for AF power stages of
television and radio receivers. This
tubeis a 7-pin miniature; andaccord—
ing to the manufacturer, it features
high power sensitivity at relatively
low plate and screen voltages. The
12CA5 has a 12.6-volt heater with a
600-ma current rating and a con—
trolledwarm-up characteristic which
make it especially suited for use with
other tubes of this type in television
receivers that employ series connect-

CHART Il
6CA5 AND 12CA5 BEAM PENTODES

GENERAL
ELECTRICAL
Cathode -- Coated Unipotential
Heater Current . . ... ....... 1.2
Direct Interelectrode

Capacitances, approximate#

Output’ dm'dlaw ho's aid'd seda sk s
twithout external shield.

CLASS A; AMPLIFIER

Grid No. 1 Voltage

Plate Resistance, approximate

12CA5
Heater Voltage, ACor DC. .. .. 6.3 12.6
0.6 Amperes

Grid No. 1toPlate . .. ............ 0.5
INPUL . o S e gy A - K0 H - - (G - e - 15

CHARACTERISTICS AND TYPICAL OPERATION

Plate] VOItagells 3 xue a¢ Z€nD aelE o Eepes oo é |54 BUT 3
Screen Voltage qpapews numagnoanprove ns
Peak AF Grid No. 1 Voltage . ... ..........
Transconductance . ... .................
Zero-Signal Plate Current . . ... ..........

...... 10« 350 Tamn ar 125 & cenn as mne VOIS
...... 110 ... .......126 ... ......Volts
..... 40 ......... 45 .........Volts
..... 40 ......... 45 .........Volts
cae s 16000 < ¢ wcan o 15000 . .. ... ... Ohms
e 181000 Ju s awa 9200 Micromhos
32msr MY ST Am A 37 . .Milliamperes

BASING DIAGRAM

Voits

put RETMA 7CV

Maximum-Signal Plate Current, approximate . . . . .. .. 3 apraEna ary@ vE 36 ... .Milliamperes
Zero-Signal Screen Current . ... ............... 3B im0 - 4.¢ . .Milliamperes
Maximum-Signal Screen Current, approximate . . . . . . . 75 .. 11 ... .Milliamperes
Load Resistance . . .. .... ... ... .. ......... 3500 .. ... 4500 ... ... Ohms
Total Harmonic Distortion, approximate .. ......... 5 it 6 ... .. Percent
Maximum -Signal Fower OQutput . ... ... .......... Il ol 0 e . . 105 e s Watts
The tube complement for both  ed heaters. Except for the heater

the 17XP3 and the 18XP4BZ chassis
are shown in Chart I. All of the tubes
used in the 17XP3 chassis have been
especially designed for series-string
operation. The heaters have 600-ma

ratings, the 12CA5 and the 6CA5 are
identical. Typical operating condi-
tions and a basing diagram are shown
in Chart II.

JAMES M. FOY
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Notes on Test Equipment
(Continued from page 13)

ments, weak emission, stale cathodes
caused by prolonged inactivity, and
broken cathode-tab connections.
Gassy tubes and open, weak, or shorted
filaments are listed as nonrepairable;
and tube replacement is recommend-
ed. One of the first checks which the
technician may wish to make will be
the filament-continuity test. Whenthe
push button labeled PUSH TO
TEST FILAMENT is pressed, the
glow of a neon indicator shows fila-
ment continuity. If the neon glow is
excessively brilliant, this indicates
a weak or shorted filament. A little
judgement acquired with experience
will help the operator to decide if the
brilliance is excessive.
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Fig. 1. Raytronic Cathode Beamer.

The MASTER SELECTOF switch
has six positions which are labeled:
OPENS,SHORTS, EMISSION,SWEEP -
ER, CATHODE, and GRID. A mutual
transconductance test is used to
determine if the cathode, grid, or
first anode is open. A neon indicator
glows if the element has continuity.
A five -position switch provides for a
shorts test. These five positions are
labeled H, K, G, Ay, and Ag. The
symbols stand for heater, cathode,
grid, anode 1, and anode 2, respec-
tively. A neon lamp is used to indi-
cate a short between any two of these
elements. Since a short involves at
least two elements, the neon indicator
will usually glow onat least two posi-
tions when there is a short. If the
resistance of the short is high, then
the neon indicator may glow only at
one of these positions. This resis-
tance can be determined by means of
a balance test using a Wheatstone
bridge provided in the instrument.

With the MASTER SELECTOR
switch in the EMISSION position, an
indication of the emission properties
of the tube can be read on the front-
panel meter. The meter is calibrated
from 0 to 1,000 microamperes, with
red, yellow, and green sectors to

another ﬂ%%%ov first
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at top lood
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Write for details!
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4501 No. Ravenswood Ave., Chicago 40, IIi.
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indicate dim, medium, and bright
tubes, respectively.

If the MASTER SELECTOR
switchis set at the GRID position, the
grid-control properties of the tube
can be determined by turning the
grid-control knob and noting the point
at whichthe meter indication dropsto
zero. Normal and maximum cutoff
points are indicated on the grid-
control scale.

The cathode of the kinescope can
be checked for an openor intermittent
condition by turning the MASTER
SELECTOR switch to the CATHODE
position and observing the neon indi-
cator. A steady glow indicates con-
tinuity; whereas, a flickering of the
neon lamp indicates an intermittent
condition.

The gas test is accomplished
through the use of the high-voltage
coilfurnished with the Cathode Beam-
er. The picture tube is disconnected
from the receiver if that has not al-
ready been done, and the Cenco coil
is placed in operation while the probe
is applied to any pin of the tube. A
gassy condition will be indicated by a
reddish-purple cloud surrounding the
electron gun.

Having determined the condition
of the kinescope by means of the pre-
ceding checks,the operator may pro-
ceed with any repairs which seem
necessary to him. If any shorts are
indicated, these should be removed
before proceeding with other repairs.
The manual stresses that the ion trap
should be in place anywhere on the
tube neck throughout all testing and
repair procedures. For removing
high-resistance shorts, the Cenco
high-voltage coil is used. The man-
ner inwhich the high voltage is applied
is shownin Fig. 2. The pin leading to
one of the shorted elements is con-
nected by means of a short length of
test leadto a convenient ground. This
connectionforms a returnforthe high
voltage of the coil. The prod of the
high-voltage coil is then appliedto the

e
" === METAL BENCH
o OR OTHER GROUND

Fig. 2. Using the High-VoIfuge Coil to Burn
Out Shorts.
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other tube pin involved in the short
circuit. A small knob at the base of
the high-voltage coil provides for ad-
justment of the high-voltage vibrator;
the highest pitch of the buzzing sound
indicates maximum output. With the
connections made as indicated, the
high-voltage charge flows through one
shorted element, through the short
circuit, to the other element, and out
through the test lead to ground. This
should burn out the short. Cathode-
to-grid shorts are usually of lower
resistance and require a higher cur-
rent for removal. A separatefunction
is preovided for this and is controlled

by the K-G SHORT BURNER button.
In addition, a toggle switch permits
selection of a LOW or HIGH short-
burner current.

One of the most commonly used
functions of the Cathode Beamer will
probably be that of reactivating the
cathode or restoring tube emission.
According tothe manual, weak emis-
sion may be caused by contamination
of the cathode with an excess of ions,
by a stale cathode which has been in-
active too long, or by prolonged use
which seriously reduces the flow of
electrons from the cathode. In order

for your service truck . . .
service kit . .

extra bench tool

This newest Weller Soldering Gun fills your need for an exrra soldering
tool. Its new, compact design includes a// regular Weller Gun features,
at a rating of over 100 watts. Its new, low price makes it as convenient

to buy as it is to own!

Ll
SEE THE WELLER Jluud(, AT YOUR DISTRIBUTOR NOW

? MJW& SOLDERING GUN

827 Packer Street, Easton, Pa.
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Fig. 3. Method of
Applying the Vibra-
tor When Making a
Cathode Weld.
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to correct this condition, the instru-
ment provides what is called a
cathode-sweeping action. When the
CATHODE SWEEPER button is
pressed, asurge of current passes be -
tween cathode andgrid of the kinescope
and reactivates the cathode surface .
The MASTER SELECTOR switch is
then returned from SWEEPER to
EMISSION, and the tube emission is
rechecked to note any increase in
emission. During the so-called
""sweeping'' action, a blue flash will
be noted inthe electrongun of the tube
If none is seen,the SUPER SWEEPER
button should be pressed. This gives
a surge of about five times the value
of the CATHODE SWEEPER surge.
If the tube is still not improved, the
K-ACTIVATOR button may be used.
This increases the heater voltage,
and the resulting increase in heat
loosens the cathode -emitting material
and causes the cathode to become
more active. If the sweeping pro-
cedure is then repeated, results may
be obtained. Excessive use of the
sweeper action may result in the re-
moval of the emitting material from
the cathode. Experience will help the
operator in deciding when the sweep
ing has gone far enough.

Gridexpansion will increase the
emission properties of some tubes
which do not respond to the sweeper
technique. This procedure consists of
holding down both the CATHODE
BOOSTER and CATHODE SWEEPER
buttons while watching the opening in
the grid. The area around the open-
ing will be seen to become red hot;
and at the first indicationthat the grid
aperture is melting, the buttons should
be released. By increasing the size
of the grid opening in this manner,
more electrons are allowed to {low,
thus increasing the beam current. If
the grid aperture is made too large,
the grid will lose its control action;
consequently, this operation requires
great care. Experience will be of
great aid to the operator in deter-
mining just how far to continue the
operation.

Another f{eature of the Cathode
Beamer provides for repairingbroken
cathode tabs. An opencathode circuit
is indicated if the neon lamp labeled
CATHODE CONTACT fails to light
whenthe MASTER SELECTOR switch
is in the CATHODE position. Vibra-
tion of the neck of the kinescope may
cause the neon lamp toflicker, indica-
ting that the brokenends of the cathode
lead are touching momentarily. While
the lampis flickering inthis manner,
the WELD CURRENT button should be
pressedfor a short lengthof time and
thenreleased. Ifthe CATHODE CON-
TACT lamp glows brightly, the weld
has been made and can be tested by
additional vibration of the tube neck.
The Wahl vibrator is used during the
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welding procedure and should be ap-
plied gently to the neck of the tube.
The tube neck should be horizontal;
and if contact cannot be made in one
position, the tube may be rotated and
another attempt at contact can be
made inthe new position. Fig.3 shows
the method of using the vibrator for
making cathode welds.

A number of tube checks and
repairs were made with the Cathode
Beamer in our laboratories. . These
repairs included: (1) restoration of
emission, (2) removal of high re-
sistance shorts, (3) grid expansion,
and (4) welding of cathode tabs. No
low -resistance cathode -to-grid shorts
were encountered, and consequently
no repairs of this type were made.

A large percentage of the re-
pairs were successful; in several
cases, a tube which gave no emission
reading at all was brought up to a
usable value. Tubes reading well up
into the red portion of the scale nor -
mally were improved more than those
with little or no reading at the start.

The treatment for high resis-
tance shorts was successful in most
cases; only a small percentage of
shorts resisted all efforts to dislodge
them. After the removal of any
individual short, that shortshould not
appear again. There is always the
possibility that a new short may form
at a later date because of the proxi-
mity of the elements and the presence
of foreign material within the tube.

Grid expansion was tried in
only a few cases. This repair is
more in the nature of a last resort to
betried after theuse of the CATHODE
SWEEPER and the SUPER SWEEPER
havefailed to restore emission to the
tube. Of those cases tried, the first
resulted in the loss of grid control.
The other cases were more successful
because the operator had acquired
some experience. The instruction
manual recommends that the operator
practiceon a few '' duds,'' and appar -
ently this recommendation is well
founded.

Cathode welds should prove to
be very successful, inasmuch as an
open cathode may occur at any time
during the life of the tube; and there-
fore if an open cathode occurs early,
the emission properties of the tube
are still not impaired and reasonable
tube life may be expected once the
cathode weld has been successfully
made.

This brings up the question of
expected life after any of the repairs
mentioned. At thetime of this writing,
not enough time had elapsed to give a
basis for any reasonable estimates.
Expected life of a tube must always
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remain more or less an unknown
quantity; otherwise, why guarantee a
new tube? If the life period were
certain for a given length of time, no
guarantee would be necessary. If the
repaired tube had already been used
for a long period, it would be reason-
able to assume that its life could not
be extended as much as that of a
newer tube.

A carefully chosen shop policy
towards the use of this instrument

foundation for future new tube sales.
It might seem that the use of the
instrument would result in fewer tube
sales; however, this is not the case,
since it can only postpone and not
eliminate picture-tube replacement.
Before making any repairs, the tech-
nician should point out that the amount
of improvement and the expected life
of the tube after repair are both un-
certain. If no improvement is made,
the customer is no worse off than be -

should do much in establishing custo-
mer confidence and in laying the

fore, since he was faced with the
necessity of buying a new tube anyway.
If improvement is effected, a reason-
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able charge can be made. There are
many ways in which the customer can
be assuredthat he will get his money's
worth. One of these might be to
guarantee the operation of the tube for
a given period established by company
policy. If the tube fails before this
time has elapsed, then a certain part
or all of the repair charge could be
applied toward the purchase price of
a new picture tube. If the tube outlasts
the specified time, the repair has
enabled the set owner to get maximum
tube life from his old tube. The good
will which is built up in this manner
may contribute toward a future sale of

a new tube, because the shop is
almost certainto keepthis customer's
business.

Many sets willbe in the shop for
repairs which do not involve the pic-
ture tube. The enterprising technician
canmake a quickcheck; andif hefinds
a tube which needsrepair, he can con-
tact the set owner. Often the owner
is aware that the tube has gradually
become weaker but he has postponed
doing anything about it because he is
not ready to undertake the expense
of the new tube. He may be quite will
ing to pay the charge necessary to

for Master
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restore the brightness of his old tube;
and in that case,the shop has added to
both its income and to customer good
will.

The foregoing are only sugges -
tions as to possible use of the Cathode
Beamer. Doubtless each shop owner
will want to work out his own policy.
If properly handled, the instrument
should find a use in the program of
many service shops and would enable
them to extend the range of services
offered to their public.

AUTHORIZED CATHODE-RAY TUBE
TESTER

This cathode -ray tube tester is
a product of Authorized Manufacturers
ServiceCo.,Inc.,619 Wyckoff Avenue,
Brooklyn 27, New York. The instru-
ment is extremely compact and port-
able, measuring only 8 by 8by 3
inches. A photograph of the tester
appears in Fig. 4. The cablefor con-
necting to the picture tube under test
is permanently attached to the rear
of the case.

There is a minimum number of
operating controls: a three-position
switch marked OFF, CONTINUITY,
and EMISSION; a SET control to ad-
just the meter pointer to a calibration
point before checking emission; and
a push button marked READ for use
when making the emission reading.
The meter scale is divided into three
sectors: red, yellow, and green to
indicate the replace, weak, and good
conditions. A red pilot light on the
front panel indicates when the power
is turned on.

An open or shorted condition
of the tube element is shown by means
of three NE 45 neon lamps mounted
on the front panel. These lamps are
spaced a short distance apart and on
a straight line across the panel. The
elements of an NE 45 lamp form a
circular pattern, and the type of volt—
age applied governs the lamp indica-
tion. If DC voltage is applied, only
one half of the circular pattern glows;
if AC voltage is applied, both halves
glow. By glancing at the panel, the
operator can see in a moment which
lamps glow and in what pattern. This

Fig. 4. Authorized Cathode-Ray Tube
Tester.
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pattern is then found in the chart
which is printed directly below the
lamps. Each individual pattern is
labeled with the element condition
which it indicates. For example, a
pattern in which the left-hand and
middle lamps donot glow and one half
of the right-hand lamp glows would
indicate an open grid No. 1. The imr
dications listed and illustrated in the
chart are: GOOD, OPEN G;, OPEN
GE’ OPEN K, and various shorts.
These shorts are H to K, Hto G1, H
to G2, G1 to K, G2 to K, and Gjto
Go.

The testing procedure with this
instrument is extremely simple. Only
one connection (that of placing the
socket onthe tube base) must be made

to the picture tube; then the instru-
ment is turned on, and after a short
warm-up period, the glow of the neon
lamp will indicate the condition of the
tube elements. If the indication is
GOOD (which is shown by no glow on
the left lamp and a glow on one half of
each of the other lamps), the meter
can be set and the button can be pushed
to obtain an emission reading. The
neon indication for GOOD can be
quickly memorized by use, so that a
good condition will be recognized at a
glance.

The simplicity of operation of
this instrument should appeal both to
the technician and to any layman who
maywatch over his shoulder while the
testing is in process. Intricate

switches are not used, and the test
indications are completely explained
in chart form on the front panel of the
instrument.

RECENT RELEASE

Pomona Electronics Co., Inc.,
524 West Fifth, Pomona, California
has recently developed a socket saver
for use in tube testers or other elec-
tronic equipment in which wear and
tear might result from insertion or
removal of tubes from their sockets.
The socket saver is available in 7-pin
miniature, 9-pin minature, and 8§-pin
octal sizes. Silver-plated pins and
contacts are incorporated to provide
maximum service.

PAUL C. SMITH

A STOCK GUIDE FOR TV TUBES

The following chart has been compiled tc serve as
a guide in establishing proper tube stocks for servicing
TVreceivers. Thefigures have beenderived by combining
(1) a production factor (the number of models and an
estimate of the total number of receivers produced by all
mandfacturers) and (2) a depreciation factor (based on an
average life of six years for each receiver, and the
figures are reduced accordingly each two months).

1. Thefigures shownarebasedona total of 1,000 units.
This was done in order to eliminate percentage figures
and decimals. The figure shown for any tube type then
represents a percentage of all tubes now in use. For
example, a figure of 100 would imply that that partirular
tube type constitutes 10 per cent of all tube applications.

2. Some consideration shouldbe given to thz irequency
of failure of a particular type of tube. A tube used in the
horizontal-output stage will fail much more f{requently
than a tube used as a video detector. Thus, even though

the same figure may be given for both tubes, more of the
horizontal-output type should be stocked.

3. The column headed '46 to '55 is intended for use in
those areas where television broadcasting was initiated
prior to the freeze. Entries in this column include all
tubes used since 1946 except those having a value of less
than one, which is the value of the minimum entry in this
chart. The '52 to '55 column applies to the TV areas
which have been opened since the freeze. Since the
majority of receivers in these areas will be of the later
models, only the tubes used in these newer sets are
considered in this column. The minimum value of one
also applies to this column.

4. The listing of a large figure for a particular tube
type is not necessarily a recommendation for stocking
that number of tubes. The large figure does indicate that
this tube is used in many circuits and emphasizes the
necessity for maintaining a stock sufficient to fill
requirements between regular tube orders.

46-55 52-55 46-55 52-55
Models Models Models Models
1B3GT 40 44 6AQ5 13 14
1X2 5 2 6AQTGT 2 2
1X2A 4 5 6ASS5 2 2
clX2B - N 6AT6 4 3
c*3A3 + H cB6AU4GT = -
5U4G 46 48 6AUSGT 4 4
5V4G 7 = c6AU6 129 120
5Y3GT 4 2 6AB5SGT 2 3
6AB4 3 2 c6AVE 16 17
6ACT 8 8 6AX4GT 8 7
c46AF4 3 3 6AX5GT 1 2
6AGS 31 9 6BAG6 14 10
6AGT 2 3 6BC5 10 17
6AHAGT 3 4 c*6BC17 i -
6AH6 7 9 c*6BD4 H u
6AKS 4 3 6BE6 6 7
c6ALS 15 76 6BG6G 13 6
6ALTGT 5 - 6BH6 7 -
c*6AMS - = 6BJ6 1 N
#6AN4 . n 6BK5 2 3
c*6ANS - - 6BK7 3 6
#A stock of these tubes should be maintained in UHF areas.
*New tubes recently introduced.
c Tubes used in color television receivers.

46-55 52-55 46-55 52-55
Models Models Models Models

6BKT7A 1 2 c6U8 6 9
6BL7GT 5 8 - 6V3 2 4
6BN6 4 4 6V6GT 21 19
6BQ6GT 18 26 6W4GT 29 31
6BQ7 6 13 6W6GT 6 11
c6BQTA 4 4 6X5GT 1 1
c6BY6 - - 6X8 4 6
6BZ17 6 7 6Y6G 3 1
6C4 10 9 7C5 1 =
c6CB6 104 138 N7 2 =
c6CD6G 8 10 cl12AT7 14 14
c6C L6 - 2 cl2AU7 45 31
c*6DC6 - - 12AV7 3 4
6J5 3 3 12AX4GT 2 3
6J5GT 1 1 12AX7 4 5
616 33 30 12AZ7 - 2
6K6GT 16 10 c12BH7 9 12
654 9 10 12BY7 4 5
6SL7GT 3 2 12BZ7 2 -
c6SN7GT 73 80 12SN7GT 7 4
6SN7GTA 3 3 19BG6G 3 =
65Q7 3 2 25BQ6GT 3] 4
6SQTGT 2 2 25L6GT 5 5
#6T4 e - 25W4GT 1 1
6T8 14 14 5642 1 2
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Remote-Control Units for TV (Continued from page 21)
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Fig. 2. Schematic of Regency RT-700 Remote-Control Unit.

If it is determined that trouble
exists inthe tuner, the tubes should be
substituted before any further proce-
dure is started. If the tubes of the
remote-control unit prove to be good,
check the output cable for shorts or an
open wire. The two half-wave power
supplies should be checked for pro -
per operation. If these checks fail
to reveal the trouble, remove the
turret assembly of the tuner and
visually inspect the tuner for burnt
resistors. It is also a good idea to
check the tuner with a good quality
ohmmeter to make sure no shorts
exist and also to be sure none of the
resistors have changed value to any
degree. If these checks fail to reveal
the trouble, substitute the potted unit
M6. Should alignment of the Model
RT-700 be required, follow the pro-
cedure outlined on page 10 of the
Regency installation manual which is
supplied with the unit.

POCKET AC-DC

VOM MULTITESTER
2000 Ohms Per Volt on Both AC & DC

Here is a Highly Sensitive Multitester
packed with every desirable feature
found only in very expensive instru-
ments. One of the most sensitive Mul-
titesters ever offered for this modest
price. 2000 OHMS PER YOLT ON
BOTH AC-DC. A hlghly sensitive
jeweled 140 microamp 3" meter. 1%
precision resistors throughout. Hand-
some front Bakelite Panel with metal
bottom for sturdiness and shielding.
Pocket size: 314" x 64" x 154", Sup-
plied complete with test leads. A must
for every serviceman.

DC VOLTS: 0-6; 0-12; 0-60; 0-300; 0-1200. AC YOLTS: 0-6; 0-12; 0-60; 0-300; 0-1200.

E ELECTRO-MECHANICAL REMOTE
DC CURRENT RANGES: 0-300 Microamps; 0-3 MA; 0-300 MA. RESISTANCE !

l

1

t

CONTROL
RANGES: 0-20K ohms; 0-2 megohm. DECIBEL RANGES: 5 ranges from —20 to

The electro-mechanical remote -
control units fall into three classes as
follows: (1) those that change chan -
nels only; (2) those that change chan -
nels, vary the volume, and turn the
receiver on and off; and (3) those

AT YOUR RADIO JOBBER
—_——

if you cannot get it at your local jobber,
Write Direct

ELECTRONICS MFG. CORP.

27 THOMPSON ST
TELEPHONE RE 2-8617
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NEW YORK (3, N. Y.

that change channels, volume, con-
trast, and brightness and turn the

receiver on and off.
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CONTROL  CONTROL

CHANNEL-CHANGE
VOLUME BUTTON

Fig. 3. Control Head for the Remot-O-
Matic Remote-Tuning Unit.

The electro-mechanical remote-
control units may be installed in the
home provided the necessary tools
are assembled. It is necessary to
drill several holes in the tuner and
chassis; and for that reason, a 1/4-
inch electric drill and an assortment
of drill bits arerequired. In addition,
a small hammer, center punch, solder
gun or iron, and the usual screw
drivers and pliers are also required.
A drop cloth of large size is a must
for home installation, since drilling
produces metal particles which can
permanently ruin acarpet or seriously
damage a wood floor.

Before beginning any installa-
tion of a remote-control device, first
check the operation of the receiver
and point out to the customer any
defect in the operation of the set. It
is advisable to correct any fault that
might be noticed before installing the
remote-control unit.

Installation

When installing a remote -
control unit, the manufacturer's in-
stallation instructions should be
closely followed in order to complete
the installation in as short a time as
possible with a minimum chance for
error.

— —_—
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SWITCI
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CONTROL |
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Fig. 5. Schematic of the Remot-O-Matic
Control Head and Connecting Cable.
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Fig. 4. Receiver-
Mounted Compo-
nents in the Remot-
O-Matic Installation.

DUAL-CONTACT
RELAY

After the unit has beenproperly
installed and its operation checked,
the customer should be shown how the
unit works. Any question the customer
asks at this time should be carefully
answered to avoid any risk of customer
dissatisfaction due to lack of know-
ledge on just what and how his parti-
cular unit operates.

An example of one of the more
elaborate electro-mechanical remote -
control heads is shownin Fig.3. This
unit is merchandised by Remot-O-
Matic Sales Inc., 8743 Sunset Blvd.,
Hollywood, Calif. The components
which are installed on or in the
chassis of the televisionreceiver are
shown in Fig. 4. The Remot-O-Matic
unit is designed for installation in
receivers using any Standard Coil
tuner. To use this unit with sets

£

FIBER GEAR

TO AUDIO

SOLENOID \\ o
& p D

RELAY

/)
s OUTPUT SOCKET
y
l L

TRANSFORMER

having other types of tuners, it is
first necessary toreplace the original
tuner with a Standard Coil tuner. A
schematic of the control head and cable
is shown in Fig. 5. The schematic of
the necessary circuit additions to the
televisionreceiver is shownin Fig. 6.
The components which are used to
change channels are shown in the in-
set on the schematic of Fig. 6. The
solenoid is shown in its normal non -
activated position. When the channel
button on the head of the remote-
control unit is pressed, the solenoid
relay closes the contacts and applies
power to the solenoid; and this in
turn causesthe drive rod to be pulled
back and engage the next tooth of the
fiber gear. Releasing the channel
button on the control head allows the
large spring to pull the drive rod,
and thus the turret is rotated: to the
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Fig. 6. Receiver Wiring in the Remot-O-Matic Installation.
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next adjacent channel. To change
from one stationto another, it will be
necessary to push the channel button
on the remote-control head once for
each intervening channel.

When the receiver is turned on
from the remote-control head, a dual
action takes place as a result of the
dual-contact relay being energized.
One set of relay points will make con-
tact and apply power to the receiver;
the other set of points will connect
the volume control on the remote-
control unit into the audio circuit of
the receiver so that volume may be
controlled from the remote-control
unit. Ifthe receiver isturned on with
the original on-off switch, it will be
necessary toturn it off withthe same
switch. Since the remote and original
on-off switches are effectively con-
nected in parallel,the same condition
exists when the set is turned on with
the remote on-off switch. If the re-
ceiver is first turned on with the
original on-off switch, contrast and
brightness may still be controlled
from the remote-control head. By
turning on the remote on-off switch,
control of the volume is then trans-
ferred to the remote volume control.
The contrast and brightness controls
of the remote unit are connected in
series with the original controls.

Servicing

When called upon to service an
electro-mechanical remote-control
unit, the following procedure may be
helpful in isolating the trouble.

Since the control cable which
connects the control head of the re-
mote unit to the receiver is exposed
and is the most likely place for trou-
ble to develop, it would be wise to
check this part of the system first.
Each wire of the control cable should
be checked for continuity and for

shorts to the other wires. The con- |

trols and any switches in the control
head should also be checked for
proper operation. If all of these com-
ponents are satisfactory, it may then
be necessary to remove the receiver
chassis and check the components
connected with the remote-control
unit. After the chassis has beenre-
moved, checkthe transformer, relays,
solenoid or motor, and other major
units for continuity with an ohmmeter.
The relays should be visually in-
spected for burned contact points.
If these checks do not reveal the
trouble, apply power and check the
circuit for proper voltages and proper
action of the relay or relays when the
various controls on the remote-
control head are operated. This
check shouldreveal any trouble which
might be encountered.

CALVIN C. YOUNG, JR.
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In the Interest of
Quicker Servicing

(Continued from page 25)

(A) Normal.

(B) Loss of Low Frequencies.

(C) Excessive Boost of Low Frequencies.

(D) Loss of High Frequencies.

(E) Excessive Boost of
High Frequencies.

Fig. 2. Output Waveforms With Square-
Wave Input.
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Fig. 3. Testing an
Amplifier for Square-
Wave Response.

Unfortunately, this requires an extra
scope since one is needed to observe
the output of the amplifier. If only
one scope is on hand, the only alter-
native is to employ a meter which
operates as a VITVM for measuring
AC volts. Ordinarily, those meters
which use dry rectifiers are not suf-
ficiently accurate at the higher audio
frequencies; therefore,a multimeter
will not work satisfactorily for moni-
toring the signal from the audio
generator.

The hookup is similar to that
shown in Fig. 1 except that an audio
generator is used in place of the
square-wave generator. Adjust the
audio signal generator for approxi-
mately 800 cycles per second. Set
the bass and treble controls at their
center positions. Keep the output
level of the audio generator as low
as possible without picking up noise.
The volume or loudness control on
the amplifier may be turned up to get
sufficient output on the scope. Make
a note of the output amplitude on the
scope. If the signal produced by the
audio generator is clean and undis-
torted, the output signal should also
be clean andundistorted. If not,there
is undoubtedly something wrong inthe
amplifier. The next step is to reset
the generator to a lower frequency
of approximately 100 cycles and at
the same time to keep the output of
the signal generator at a constant
level. Then compare the output of the
amplifier at 100 cycles withits output
at 800 cycles.

If the for mer is not toodifferent,
readjust the bass control. If the con-
trolrequires very muchreadjustment
in the boost direction, it may be well
tocheck intothe circuitand see where
the low f{requencies are being lost.
If on the other hand the 100-cycle
output is too high and the bass con-
trol has to be changed a great deal
inthe attenuation direction, the middle
and high frequencies are probably
being lost somewhere in the circuit
and the cause should be investigated.

Once the bass control is set
for the proper level,change thegene-

rator to a frequency above ten thou-
sand cycles but below the upper
audible limit. Again make sure that
the input signal to the amplifier is at
the same level as before. The treble
control is then adjusted to obtain the
same level of output as that obtained
at 800 cycles. The same consider-
ations holdtrue for this portionof the
tests as with the bass check; that is,
if the control has to be changed any
great amount, there is obviously
something wrong with the circuit.

Aside from amplitude differ-
ences at each of these test fre-
quencies, the output signals should
also be checked very carefully for
distortion. Naturally, any distortion
that is found should be traced to its
source and corrected.

Intermodulation Meter

An excellent piece of test
equipment used for testing high-
fidelity amplifiers is an intermodula-
tion meter. An example of this type
of instrument may be seen in Fig. 4.
Inthe past,the intermodulation meter
has been primarily a laboratory
instrument used by engineers to test
new circuit designs; however, with
high-fidelity systems becoming more
and more popular, this instrument
will find more and more uses.

Although the intermodulation
meter is quite simple to use, it tells
a great dealabout the amplifier under
test. The basic principles of its

operationareasfollows: twosignals,
one usually between40 and 100 cycles
per second and the other between
2,000 and 12,000 cycles per second,
are mixed in the meter in such pro-

Fig. 4. Intermodulation Meter—Measure -
ments Model 31.
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portions that the low frequency has
four times the amplitude of the high
frequency. These frequencies are
fed into the amplifier under test. The
output of the amplifier is connected
intothe analyzer section of the meter.
In this section, the signal undergoes
selective filtering and rectification,
and the meter movement then records
the amount of intermodulation.

Anoscilloscopewill give a pic-
ture of intermodulation. The wave-
formshown in Fig.5 shows the output
of a circuit into which 60 cps and
3,000 cps are being fed. The output
contains 12 per cent intermodulation
indicated by the difference in the
upper and lower portions of the wave -
form. Naturally, the percentage ot
distortion is difficult to determine
simply by looking at the waveform;
however, the intermodulation meter
gives this figure directly onthe meter
scale.

Intermodulation is an indication
of existing nonlinearity. This condi-
tion canbe caused by a tube which is
operating on the nonlinear portion of
its characteristic curve, by a trans-
former that is being saturated, by a
resistor that has become current-
sensitive and changes in resistance
when the current through it changes,
and by various other circuit defects.

Fig. 5. Waveform Showing Intermodula-
tion Distortion.

A little experience with the instru-
ment will help the user in the
practical application of the intermod-
ulation meter.

If the reader is interested in
studying the Measurements Model 31
shown in Fig. 4, a discussion of this
intermodulation meter appeared in
' Audio Facts'' by Robert B. Dunham
in the July-August 1953 issue of the
PF INDEX.

IN THE HOME

HOME INSTALLATION OF
CABINET-MOUNTED PICTURE TUBES

The replacement of a picture
tube is a jobthat is usually performed

in the shop, but there are occasions
when it may be necessary or desir-
able to install a picture tube while
in the home. Such would be the case
if the picture tube is secured to the
cabinet of a console or combination
model that is large and difficult to
transport to the shop. Another case
would be one in which the customer
refuses to allow the cabinet with the
attached picture tube to be taken out
of his home.

When making a home replace-
ment, a technician must consider
several things that are not involved
in a shop replacement. In the first
place,the technicianshouldbe covered
by liability insurance. This insurance
should cover damage causedby acci-
dental tube implosion and any injury
which might be caused to the techni-
cian, the customer, the customer's
family, or his home.

If the customer has small child-
ren, the technician should insist that
the children leave the room. This
will prevent any accident caused by
them. The customer should also be
requested to stay at a safe distance
from the exposed picture tube. In
addition to this, care must be exer-
cised to minimize the danger of such
an accident and also to guard against
soiling or damaging the furniture,

Mr. Electronic
Service
Technician

=
-,
Lo
]
=
S, S—
-
s,
S,

Trained Equipto engineers
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You have seen and will continue to see, in the
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sets because components engineers have proven
for themselves that PLANET
“ENGINEERED FOR QUALITY".

condensers are

You can tcke advantage of their findings by
purchasing from your distributor Planet universal
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facilities . . . suggest the
number and types of units
you will need . .. assure
maximum use of every inch
of floor space . . . increase
working efficiency by
expert arrangement of
units. Take advantage of
this free service. Ask our
engineer to call, or

write for catalog on
complete line.
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storage needs
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Fig. 6. Preporing to Reploce a Cabinet-Mounted Picture Tube,

rugs, or walls in the customer's
home during the replacement opera-
tion. The rugs may be protected by
using a large drop cloth as a work
surface. To guard against soiling or
damaging the customer's walls or
furniture, turn the cabinet sothatit is
not necessary to work near the walls
or furniture. Fig. 6 shows a techni-
cian preparing to replace a picture
tube inthe home. You will notice that
the drop cloth has been spread and
the television receiver has been
turned sothat the chassis may be re-
moved and the picture tube replaced
with a minimum risk of damaging the
furniture or the walls.

To remove the old picture tube
and to install the new one, first re-
move the chassis and then turn the
cabinet face down as shown in Fig. 7.
When placing the cabinet face down,
be careful that no undue strain is
placed on the safety glass or upon
any fancy work on the cabinet. With
the cabinet face down, the picture tube
may be replaced with less danger of
it falling and possibly breaking. Be-
sides, this is really the easiest way
from a physical standpoint to replace
the tube. While the cabinet is still
face down onthe drop cloth, the yoke,
focus assembly,centering device,and
ion trap may be installed. Note that
in Fig. 7 the technician is wearing
gloves, safety goggles, and a long-
sleeved jacket. This safety equipment
will not only afford protection for the
technician during the replacement but
will also convince the customer that
real danger from the picture tube
exists. Perhaps it will also reduce
any tendency of the customer to tam-
per with the receiver thereafter.

The safety glass, mask, and
face of the picture tube should be
thoroughly cleaned and care taken
so that finger marks and spots do not
show. A finger mark on the safety
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glass or the picture -tube face may not
show at once, but it will collect dust
and show up later. Theuse of chamois
or canvas gloves with rubberized
palms and finger grips will prevent
finger marks on the safety glass or
picture -tube face and will also pro-
vide a securegrip when installing the
picture tube.

After the cabinet has been re-
turned to an upright position and the
chassis properly installed, the set
may be turned on and the ion trap
immediately adjusted for maximum
brightness. The yoke should then be
adjusted so that no tilt of the raster
is seen. By using a crosshatch gene-
rator (if notest pattern is available),
the height, vertical linearity, width,
horizontal drive, and horizontal
linearity should be adjusted so that
the receiver will reproduce the pic-
ture in the correct proportions. The
focus and centering should also be
adjusted for normal operation.

If any deficiencies such as in-
sufficient height or width, smeared
picture, or poor focus are noticed
while adjusting the receiver for pro-
per operation, these should be brought
to the customer's attention and cor-
rected if possible.

Be sure to remove the old tube
from the customer's home. Fut the
old tube into the carton which had
contained the new tube. This carton
will provide a safe means by which
to transport the old tube away from
the customer's home.

If the customer wants the old
tube, the technician should point out
the danger involvedin storing the bad
tube. If the customer insists on keep-
ing the tube, have him sign a written
release for the tube. A sample re-
lease is given as follows:

I, , do hereby assume
full responsibility for the safe storage

www americanradiohistorv com

LNy

Fig. 7. Replacing o Picture Tube in the Customer’s Home.

of my picture tube type |,
Serial No. I understand the
possible danger involved in the effects
of explosion or implosion of the pic-
ture tube through accidental breakage
and do hereby release

(your name or company) from any
responsibility in any occurrence that
might result from my retention of
this picture tube.

Date

(Signature of set owner)

SOME TROUBLES SELDOM
ENCOUNTERED

During the course of servicing
television receivers for the last few
months, several troubles which are
somewhat on the unusual side have
been encountered.

High-Voltage Arcing

One of these cases involved
high-voltage arcing in a Sylvania
receiver. The customer had com-
plained of no picture and a very loud
popping noise. Close inspection re -
vealed that the entire high-voltage
transformer seemed to be breaking
down. Long arcs were jumping from
every part of the transformer toevery
nearby wire. Before condemning the
output transformer, the filament leads
to the high-voltage doubler tube and
rectifier tube were removed and
closely examined. This examination
revealed several pinholes in the in-
sulation of these wires. These small
holes were permitting the high voltage
to jump to the core material of the
output transformer and from the core
to all leads that ran nearby. The
faulty wiring was replaced with new
wire which had a 20-kv rating. Over
this wire, a short piece of vinyl-
plastic tubing was slipped. This was
done to protect the wire where it
came into contact withthe core of the

M
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output transformer. After this re-
placement, the receiver once again
operated normally.

Indoor-Antenna Trouble

On another recent service call,
the customer complained that the
picture flashed. He further stated
that the flashing was more noticeable
whenever anyone walked across the
room.

The technician checked the set
for a possible microphonic tube or
other intermittent component, but the
trouble did not appear to be caused
by a tube. The technicianhappenedto
disturb the wire that connected the
indoor antenna to the receiver. This
disturbance produced an extreme
case of flashing. The connection at
the receiver was checked and found
satisfactory. The indoor antenna was
then disassembled; and true to ex-
pectations, there was a broken lead.
This condition is shown in Fig. 8.
Repair of this lead returned the set
to the original operating condition.

/
s

i/

Fig. 8. Broken Wire in Base of Indoor An-
tenna.

Many indoor antennas are inuse
in metropolitan areas where several
stations may bereceived. Inchanging
from stationto stationinthese areas,
the customer often finds it necessary
to reorient the indoor antenna. It is
also often necessary to adjust the
length of the arms of the antenna as
well as the angle at which the arms
are spread. This frequent adjustment
may cause failure of the indoor
antenna after a period of time. For
this reason, the technician should be
on guard for failures of this nature
and either be prepared to repair the
faulty antennas or to sellthe customer
a replacement. There are available
indoor antennas whichhave provisions
for tuning and matching the antenna
to the receiver. These antennas sell
for a little more than the standard
models but may provide better
recention.

HENRY A. CARTER
CALVIN C. YOUNG, JR.
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A Glimpse Into Color
Servicing
(Continued from page 19)

cycles and having the same phase.
As seen in Fig. 1, one of the bursts
is so positioned that it follows the
back porch of the horizontal blanking
pedestal. The second burst just pre-
cedes the leading edge of the blank-
ing pulse. During a monochrome
transmission, this information will
not be objectionable in the picture
because of the chrominance cancella-
tion effect (see Color TV Training
Series, Fart II, July 1954, page 72).
If a technician desires to check the
reception of the chrominance informa-
tion on a color set, a slight adjust-
ment to the horizontal-oscillator cir-
cuit will cause a greenish-yellow
stripe to become visible along the
right side of the screen.

The purpose of this adjustment
is to retard the phase of the hori-
zontal scanning frequency. If the
phase is retarded, the pulse from
the high-voltage transformer that is
used to key the burst-amplifier stage
will coincide with the first 3.58-mc
burst. As a result, this signal will
be passed by the burst amplifier and
act as the color-synchronizing burst
signal.

The second color burst will be
passed through the chrominance
channel where it receives the same
attention as any chrominance signal.
The duration of this burst represents
oniy a small portion of the scanning
time; therefore, only a narrow color
stripe is produced on the screen. If
the receiver is properly adjusted, the
color of this stripe will be a green-
ish yellow. (Any chrominance signal
having the same phase as the color
burst should produce a greenish-
yellow hue on the color picture tube.)

With this system in operation,
it is a simple matter to determine
whether or not the reception of a
color transmission will be satisfac-
tory. Installations can be quickly
checked, and necessary alterations
to the antenna system can be made
while observing the results. Positive
results are assured, and expensive
call backs are held to a minimum.

Servicing the Color Receiver

The following information is
being presented to provide the tech-
nicianwith a preview of the problems
which maybe encountered in the ser —
vicing of color receivers. The case
histories which are to be described
tell of the troubles experienced with
some of the color receivers in our
laboratories. They also will point
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Fig. 2. Symptoms in Case No. 1 During the
Reproduction of a Monochrome Image.

out how a great deal of time and
effort can be saved if the theory of
color television is properly applied.
The correct use of test equipment and
the ability to analyze the symptoms
of trouble are required of the techni-
cian in the same way that they are
needed during the servicing of mono -
chrome receivers.

Case History No. 1

One of the first troubles ex-
perienced with a color receiver
occurred during some tests on the
RCA Victor Model CT-100. The
drawing in Fig. 2 shows the symptoms
as they appeared during a black-and-
white transmission. It can be seen
that the image has shifted down and
to the right andthat a definite shadow
appears in the lower right-hand cor-
ner. The hues of the image in the
upper left-hand corner were normal
(black and white), but the center por-
tion was a shade of magenta and the
portion of the picture tothe right was
red. It was not too difficult to dis-
cernthat the trouble was very similar
to that occurring in a monochrome
receiver when the electromagnetic
focus coil has beenbadly misadjusted.

This line of thinking led to the
idea that something had occurred to
deflect the three beams from their
normal paths. Some common ob-

o 380V
SQURCE

COLOR PURITY COIL

174 AMP

') 375V
5 SQURCE

Fig. 3. Partial Schematic of a Color Receiver
Showing Defective Circuit in Case No. 1.

struction was also preventing each
beam from completing its scanacross
the screen. Close inspection of the
image showed that the beams were
not defocused. The portion of the
image where all three beams energi-
zed the phosphor -dot screen revealed
that the beams were properly con-
verged. These two facts supported
the reasoning that the voltages ap-
plied to the color picture tube were
normal, so it was decided that some
magnetic force around the neck of
the tube was causing the trouble.

The components mounted
around the neck of the tube inthis re -
ceiver consist of the deflection yoke
and the color-purity-coil assembly.
Since the yoke position had not been
disturbed, the operation of the purity
coil was checked. The purity control
was varied over its range while ob-
serving the image. A small change
in the setting of this control immedi-
ately caused the image to appear
nearly normal, but returning the con-
trol to the original setting caused the
trouble to return. An ohmmeter
check of the circuit shown in Fig. 3
proved that the purity control had
opened at a point betweenthe 380-volt
source and the normal position of the
center arm.

With the control open, the cur-
rent flow through the purity coil had
increased. This increased the mag-
netic force in such a way that all

Fig. 4. Common Ob-
struction Limits the
Trace Time of the
Three Beams on the == ~
Picture-Tube Screen.
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Fig. 5. Partial Schematic of a Color Receiver
Showing Defective Circuit in Case No. 2.

three beams were deflected down and
to the left. The extent of this deflec -
tion caused the beams to strike the
neck of the tube during part of the
scanning time. As illustrated in Fig.
4,the period of obstruction was long-
est for the beam from the green gun
and shortest for the beam from the
red gun. As a result, the neck
shadows were different for eachcolor.

This trouble actually developed
during a color-bar transmission, and
the conglomeration of colors which
were produced was somewhat baffling.
Switchingto a black-and-white trans-
mission proved to be very helpful in
properly analyzing the symptoms.

Case History No. 2

The symptoms in this case were
experienced with the RCA CT-100.
The image was defocused, and the
convergence was very poor. In addi-
tion, there was a noticeable tendency
for the picture to bloom; and a slight
intermittent change in the horizontal
size resulted in an overlapping of the
raster at the center. Naturally, it
was suspected that the trouble was
somewhere in the horizontal sweep
or high-voltage section.

A measurement of the ultor volt-
age indicated 22 kilovolts. The read-
ing ranged from 20 to 24 Kilovolts
when the brightness control was
varied through its range. Since this
voltage should be regulated at about
19.5 kilovolts for proper operation, it
was evident that the trouble involved

»
Fig. 6. Photograph Showing Construction of
R186.

NEW! snow-tow ook
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age battery portables are covered in
separate chapters.

Servicing Through Symptoms:
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OR WRITE TO

HOWARD W. SAMS CO., INC.
2201 E. 46th STREET
INDIANAPOLIS 5, INDIANA
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Signal at Green Grid

Signal at Blue Grid

Fig. 7. Waveforms Observed at the Picture-
Tube Grids in Case No. 3 During a Color-Bar
Transmission.

the circuit of the high-voltage regu-
lator. This stage and its associated
components are shown in Fig. 5.

The voltages at the grid and
cathode of theregulator tube appeared
to be normal, as did the DC conver -
gence voltage; however, a small
corona arc couldbe discerned across
a portion of R186. An ohmmeter
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@32
Fig. 8. Partial Sche-
matic of a Color Re-
ceiver Showing De- oy Sh
fective Circuitin Case g):"“ =
No. 3. _
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check of this component showed an
infinite resistance. The photograph
in Fig. 6 shows this resistor to be of
the microfilm type used whenaccuracy
is desired in an extremely high re-
sistance. Close visual examination
revealed a small break in the spiral-
wound microfilm strip.

Because of the high potential
involved, current flow was possible
across the small gap. This is why
nearly normal readings were obtained
at the grid of the regulator tube and
at the center arm of the DC conver-
gence control. The reason for the
increase in the ultor voltage can be
attributed tothe additional resistance
offered by R186. (At this potential,
the resistance was not infinite but

was increased by the small break in
the microfilm strip.)

Case History No. 3

In this instance, the receiver
was a Westinghouse Model H840CK15.
It was known to have been in normal
operating condition during some ini-
tial tests; but when a color-bar pat-
tern was observed on this receiver
some time later, it was evident that
something had changed. The yellow
bar appeared as a deep orange, the
greenbar was very dull,the cyan bar
was too blue, and the white bar was
almost a magenta; yet, all of the
other colors seemed to be normal.
A knowledge of colorimetry was help-
ful in this case. The color bars in

Burton browne advertising

February, 1955 - PF REPORTER

The booster with twice as much
gain as ever before.

Regency model DB-550 cascade two-
stage booster designed specially for
use with cascode front ends.

Regency, world’s leading manufactur-
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boosters, FM boosters, voltage boost-
ers, UHF converters, chairside TV
control, high pass filters and a com-
plete line of high fidelity equipment.
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SIX

REASONS WHY
YOU SHOULD BUY

VOKAR ¥ Tryeetial

REPLACEMENT VIBRATORS

Cooler Operation—special plat-
ing dissipates heat.

Frequency Accuracy—reed and
weight assemblies electronically

balanced.

Sure Starts — points held to
0001 clearance — hand-pol-
ished and coated with anti-
oxidant.

Longer Life—woven leads spot-
welded and mechanically se-
cured,

Dependable Service—moisture-
resistant jack-spacers for ali-
weather dependability.

Low Noise Level—stack con-
struction and rubber parts engi-

neered for lowest noise-level.

YOKAR VIBRATORS — pre-
ferred by ieading manufac:
turers of original-equipment
auto-radios.

The golden vibrotor with the
black label—unconditionolly
guaranteed for a full yearl

VOKAR CORPORATION

DEXTER 3, MICHIGAN

question definitely had something in
common. As pointed out in the Color
TV Training Series, Part VIII, in the
January 1955 issue, each of these
bars would normally require the
maximum amount of the green pri-
mary; however, each one in this re-
ceiver was noticeably deficient in
green.

During the reproduction of the
color -bar pattern shown at the top of
Fig. 7, the signal observed on the
oscilloscope when connected at the
grid of the green gun is shown by
waveform W1. The theory of color
reproduction states that the green
gignal shall be at maximum during
the transmission of yellow, green,
cyan, and white. Furthermore, this
signal should be at zero during the
transmission of red, blue, and mag-
enta. It can be seen that the signal
shown by waveform W1 does not
conform to these specifications. In
addition, the peak-to-peak amplitude
of this signal does not compare favor -
ably withthe amplitudes of the signals
at the grids of the red and blue guns.
(See waveforms W2 and W3 in Fig. 7.)
As a result, the light emission from
the green phosphor will be much less
than the emission from the other
two phosphors. Since the green-
signal voltage in this receiver is a
combination of the luminance and
G - Y signals, the next step was to
check the matrix circuit.

A schematic drawing of this
circuit is shown in Fig. 8. A com-
parison of the signals at the inputs
of the amplifier stages resulted in
the same indications that were ob-
served at the picture-tube grids. An
oscilloscope check of the G - Y and
luminance signals applied to the
green matrix section was made.
These appeared to be normal, so the
trouble was obviously somewhere in
the green-matrix network. A re-
sistance check showed quite a dis-
crepancy in the value of R211. With
one end of this component discon-
nected, the ohmmeter indicated a
value of 20K ohms. After replacing
this resistor with one of the proper
value, the color -bar patternwas again
normal.

A post analysis points out that
the increase inthe resistance of R211
was sufficient to cause a severe re-
duction in the amplitude of the lumi-
nance signal applied to the green
amplifier. Naturally, this deficiency
upset the amplitude ratio between the
luminance and G - Y signals and
caused a reduction of the total signal
amplitude at the input of this stage.
This case is a good example of the
fact that a knowledge of colorimetry
and the theory of the matrix opera-
tion are invaluable in determining a
source oftroublein a color receiver.

VERNE M. RAY

REPLACE

A WIDER RANGE

OF PHONO PICKUPS

AT LOWER COST

WITH TURNER

Quality Cartridges

One Turner dual purpose car-
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95% of all 78 rpm pickups. The
cartridge is also available with-
out condenser as the Model A.

Turner oartridges are the most
economical quality replace-
ments, and Model A is particu-
larly economical when replacing
cartridges with more than 2.0
volts output.

Model AU. List Price . . . . $4.95
Model A. List Price . . . . . $4.45
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Erase Methods in Magnetic
Recorders

(Continued from page 5)

The wide gap creates a large mag-
netic field with stray flux fringes.

As the tape moves across the
face of the erase head, it moves into
an alternating magnetic field which
is maximum atthe gap. After it passes
the gap, the tape moves through
a constantly decreasing field until it
moves out of the field completely.

If the erase-current frequency
is high (supersonic), the tape will be
subjected to many cycles of the al-
ternating field. If the erase current
is sufficiently high in amplitude, the
field at the gap will be strong enough
to saturate the tape and erase any
signal that might have been recorded
upon it. Passing on through the de-
creasing field to its very edge where
it fades to zero will bring the tape to
a neutral or unmagnetized state. In
this way the tape is erased, demag-
netized, and made ready for recording
again,

The frequency of the erase cur~
rent is not critical, but it does seem
that some tapes remain noisy after
being erased if the frequency of the
erase currentused is below a certain
frequency which is critical for the
particular tape being erased.

In most recorders, the source
of the high-frequency erase current
is also the source of the recording
bias. An illustration of a common
source used in the Ampex Model 600
tape recorder wasgiveninthe article
on '' Bias for Magnetic Recording,"’
which appeared in the December issue
of the PF REPORTER. There is an
advantage inhaving a common source
of erase and bias currents; for,
sincethey are identical,the possibil-
ity of beat notes being produced be-
tween them is eliminated.

If most any circuit which makes
use of a common source of bias and
erase is examined, it will be noted
that some method of attenuation is
employed to control and reduce the
amount of bias curremt applied to the
record head to a level far below that
of the erase current. This regulation
is necessary because a much higher
current is required for effective
erasing than is needed for recording
bias.

Some tapes possess character-
istics that make them more difficult
to erase than others. It is also true
that any tape which has been over-
loadedto saturation by an excessively
high-level signal will be difficult to

February, 1955 - PF REPORTER

erase. These are examples of situa-
tions that make high erase current
a necessity.

The erase-current waveform
must be symmetrical and pure to
prevent a DC component from being
developed in the erase head, which
condition would cause the tape to
remain partially magnetized. This
condition is to be avoided because
recording on a tape which is mag-
netized produces a distorted and
noisy signal.

Supersonic erase is the most
commonly used method; but 60-
cycle AC is sometimes used, as is
done inthe Ampro recorder partially
shown in Fig. 3. In this recorder,
the erase head obtains erase current
from the 6.3-volt AC filament wind-
ing on the power transformer. Al-
though the tape will not be subjected
toas manycycles of alternating mag-
netic iield as it moves across the
erase head, 60-cycle AC erase
operates in the same manner as
supersonic erase. It would seem that
the 60-cycle type would operate best
at the slower tape speeds.

DC Erase

DC can also be used to erase
tape because if the DC magnetic field
is powerful enough to saturate the
tape, a signal on it will be erased.
Of course, the tape will remain mag-
netized; and we know that if a re-
cording is made on it while it is in
that condition, the recorded signal
will be noisy and distorted. So, the
tape must be demagnetized before
it contacts the recording head. Vari-
ous arrangements, such as those
using eritical amounts of DC record-
ing bias, have been tried in the past
with some success, but the difficulties
encountered whenusing these methods
have resulted in DC erase being dis -
continued in favor of the now almost
universally used AC erase. Per-
manent magnets can also be used to
supply the magnetic fieldfor anerase
head. The Wilcox-Gay Recordio
erase head shown in Figs. 4 and 5 is
an example of this type. One advan-
tage of this method is that no erase
current need be supplied tothe erase
head.

To repeat the statement
mentioned when discussing DC erase
— if a tape is magnetized to satura-
tion by a single magnetic field po-
larized in only one direction, the
original and unwanted signal will be
erased; but any new signal recorded
onthetape willbe distorted and noisy.
So, the tape cannot be passed over a
single permanent magnet and left in
a condition suitable for satisfactory
recording unless provisions are
made to meet certain conditions.

ERASE HEAD _ .
o\ MACHINE SCREW |
Co> + PERMANENT

R MOUNTING
PLAYBACK S PLATE
F!EAD_ . v (_,~

Fig. 5. Another View of Permanent-Magnet
Erase Head and Its Mounting Arrangement,

Critical DC or AC bias will have to
be employed or the tape will have to
be brought to a neutral magnetic
condition before a signal is recorded
on it. If the tape is passed over a
series of permanent magnets ar-
rangedto presentalternate polarities
and successively weaker fields, it
willbecome demagnetized very much
in the same way that AC erase de-
magnetizes.

It is interesting to see how
erase is accomplished with the Re-
cordio erase head which employs a
single permanent magnet. The sin-
gle magnet can be seen in Fig. 5.

The construction of the head is
very simple. The permanent magnet
(Fig. 5) and the two pole pieces that
form the body and face of the head
are held together and in place on a
mounting plate by a single machine
screw. The oddly shaped air gap
(Figs. 4 and 6) formed between the
two pieces has a short and nearly
vertical section and a longer one
which runs at an angle lengthwise
through the face of the head.

When the recorder is operating
in the record mode, the tape and
erase head are in direct contact as
shown in Fig. 6. As the tape moves
across theface of the head, it is sub-
jected to the magnetic field concen-
trated along the gap between the pole
pieces. When the tape first contacts
the gap, it is magnetized to saturation,
As it moves across the head, the po-

TAPE

MAGNETIC COATING

CONTACTS FACE OF MAGNETIC
ERASE HEAD POLES

ONLY UPPER HALF OF
TAPE IS ERASED

DIRECTION OF ‘\

TAPE TRAVEL \

|~

T
AIRGAP
FACE OF ] BETWEEN POLES LOWER HALF 1S
i NOT AFFECTED
ERASE HEAD
(HALF TRACK)

Fig. 6. Drawing Which Shows How Tape
Moves in Contact With Face of Permanent-
Magnet Erase Head When Recorder Is Op-
erating in the Record Mode.
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larity of the effective magnetic field
tends to reverse because of the angle
of the gap; and a demagnetizing
action takes place. In this way, the
signal on the tape is erased by mag-
netic saturation and the tape passes
through a demagnetizing or neutraliz-
ing field before it contacts the
recording head.

This is a half-track erasehead;
i.e., the erase action is restricted to
the upper half of the tape by the di-
mensions and location of the gap.

The head is shifted back out of
operating position at all times other
than when the recorder is operating
inthe record mode. This precaution-
ary measure keeps the erase head
away from the tape to prevent acci-
dental erase of any signal that might
be present on the tape.

Bulk Eraser

A very convenient and on ocas-
sion a practically indispensable
method of erase is the one making use
of a bulk eraser. A reel of tape can
be erased completely in a matter of
seconds on one of these units.

Bulk erasers are produced in
various forms by different manufac-
turers, but all are basically powerful
electromagnets operating on 60-cycle
AC. The usual procedure is to place
the reel of tape to be erased on the
eraser, switch on the current, turn
the reel slowly, and then remove it
from the unit before switching off the
current.

When a tape has been recorded
at an excessively high level, it is
usually very difficult to erase the sig-
nal completely. It may be necessary
to run the tape through the recorder
one or more times in order to erase
the undesired signal before making the
new recording. In other words,
the tape can be erased several times
on the recorder; but the recorder
must be operating in the recording
mode with no input signal. The fore-
going procedure is time consuming;
therefore, when a tape has beenre-
corded at an excessively high level,
the bulk eraser can be used to
advantage.

Although erasing a recorded
signalfrom magnetic tape is basically
a simple process, this discussion
covers many of the important funda-
mentals of magnetic recording. Be-
sides correct erase being so important
in obtaining high quality recordings
that are low in noise and distortion,
one of the features of tape recording
is that the tape can be used over and
over for new recordings because a
signal canbe erased without changing
the tape in any other way.

ROBERT B. DUNHAM
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STATUS OF TV BROADCAST
OPERATIONS

It has been our policy during the past year to pro- The numbers of stations can be summarized as
vide our readers with up-to-date information about the follows:
TV broadcasting industry. In the issue of February 1954,
a map and a station log were published; and the informa-

tion contained therein furnished the reader with a com- OPERATING CONSTRUCTION
plete picture of the call letters, channels, and locations STATIONS PERMITS
inthe UnitedStates of operating stations and those stations
whichhave beengranted construction permits. Fromtime Commercial VHF 296 53
to time throughout the year, supplements to this map and
log were released. These supplements announced changes Commercial UHF 117 101
and developments inthe status of TV broadcast operations.
Educational VHF 8 9

This month, we are presenting two complete lists:
(1) the operating stations in the United States and (2) the Educational UHF 3 _15
stations which have been granted construction permits.
The lists are correct as of December 31, 1954. Totals 424 178

OPERATING STATIONS AS OF DECEMBER 31, 1954

ALABAMA San Francisco Miami Harrisburg Hutchinson
o KGO-TY  Ch. 7 WTVJ Ch. 4 WSIL-TY  Ch. 22 KTVH Ch.12
Birmingham KPIX Ch. 5 Orlando Peoria Pittsburg
WABT Ch. 13 *KQED Ch. 9 WDBO-TV Ch. 6 WEEK-TY  Ch. 43 KOAM-TV Ch. 7
WBRC-1V - Ch. & KRON-TV  Ch. 4 Palm Beach WTVH-TV  Ch. 19 Topeka
Decatur KSAN-TY  Ch. 32 WINO-TV Ch. 5 Quincy WIBW-TY Ch. 13
WMSL-TY - Ch. 23 San Luis Ooispo Panama City WGEM-TV Ch. 10 Wichita
Mobile KVEC-TV  Ch. 6 WIDM Ch. 7 Rock Island KAKE-TY  Ch. 10
WALA-TV - Ch. 11 Santa Barbara Pensacola WHBF-TY  Ch. 4 KEDD Ch. 16
Movrvgg"\}e% & B KEYT Ch. 3 WEAR-TY Ch. 3 Rockford
g . Stockton WPFA.TY  Ch. 15 WREX-TV  Ch. 13
ML SEFL 7 KOVR Ch. 13 St. Petersburg WIVO  Ch.39 KENTUEHKY
Munford KTVU Ch. 36 WSUN-TV  Ch. 38 Springfield Henderson
*WEDM Ch. 7 Tulare West Palm Beach WICS Ch. 20 WEHT Ch. 50
KVVG Ch. 27 WEAT-TV  Ch. 12 Lavisville
ARIZONA WIRK-TY  Ch. 21 INDIANA WAVE-TV  Ch. 3
Mesa COLORADO WHAS-TV  Ch. 11
KVAR Ch.12 Colorade Spri GEORG Bloomington
P R olorado Springs EORGIA WTTVY Ch. 4
h‘|j<eongL-Tv Ch. 10 KKy, Ch. 11 Elkhart LOUISIANA
KPHOTY  Ch. 5 KRDO-TV  Ch. 13 A'*@'ZLB T e 5 WSV Ch. 52 Alexandria
KTVK Ch. 3 De:‘[’;'v 2§ o g Evansville KALB-TV  Ch. 5
Tucson E WFIE Ch. 62 Baton Rouge
KOPOTY  Ch. 13 KFEL.TY  Ch. 2 :,"’VIL’*V?/A-TV Ch. ]f Ft. Wayne WAFB-TY  Ch. 28
ot en % KLZ-TV Ch. 7 WQXIATV g: 5 WKJG-TV  Ch. 33 Lake Charles
Yuma KOA-TV.  Ch. 4 W ST Indianapolis KPLC-TY  Ch. 7
KIVA Ch. 11 Gf;::JJTU\f/‘C'-orICh s o] : WEBM-TY Ch. 6 KTAG-TY  Ch. 25
- . WISH-TY  Ch. 8 Monroe
ARKANSAS Pueblo NIBE Ch. 6 Lafayette KNOETV  Ch. 8
i KCS)TV  Ch. 5 MRl ek 12 WEAM-TV  Ch. 59 New Orleans
H'KSF"QTW Ch. 22 Eoiumbud Muncie WDSU-TY Ch. 6
Little Rock : CONNECTICUT &/";;"LKT'\T/V g: 23 WLBC-TV  Ch. 49 WIMR-TV  Ch. 61
KARK-TY ~ Ch. 4 Bridgeport Macon . South Bend Shreveport
Pine Bluff WICC-TY  Ch. 43 T [ T WSBT-TY  Ch. 34 KSLA Ch. 12
KATY Ch. 7 Hartford WNEX.TY  Ch. 47 Terre Haute
WGTH-TV  Ch. 18 Rom ’ WTHILTY ~ Ch. 10 MAINE
CALIFORNIA New Britain WeROM v Ch. © Waterloo-Ft. Wayne B
- ) angor
Bakersfield WKNB-TV  Ch. 30 Savannah WINT ch. 13 V\?ABI-TV Ch. 5
KBAK-TV  Ch. 29 Ne\y‘/hi‘:&'eT"v c WTOC- TV Ch. 11 WIWO  Ch. 2
Ch!(ERO_TV eti. 1o Wo'erbur; LR IowWA rexiston
o -
KHSLTV  Ch. 12 WATR-TV  Ch. 53 IDAHO A'“\:/‘OI R—— Pomv::»;p;:g ch-17
Eureka . Pl 3 WMTW Ch. 8
DELAWARE Boise Cedar Rapids :
KIEM-TY Ch. 3 o KIDO-TV  Ch. 7 KCRG-TV Ch. 9 Portland
Fresno Wilmington Idaho Falls WCSH-TV  Ch. 6
aho Fa WMT-TVY  Ch. 2
KJEOQ Ch. 47 WDEL-TY  Ch. 12 KID-TV Ch. 3 WGAN-TV Ch. 13
KMJ-TV Ch. 24 ) L . E Davenport
Los A | Meridian-Boise WOC-TV Ch. 6
SR @ DIST. OF KBol Ch. 2 Des Moines MARYLAND
N ' COLUMBIA KGTV Ch.17 ]
KBIC-TY  Ch. 22 v Baltimore
KCOP Ch. 13 Washington ILLINOIS Y : WAAM  Ch.13
KHJ-TV Ch. 9 WMALTY Ch. 7 ) KQTVg ) WBAL-TY  Ch. 11
KRCA Ch. 4 WRC-TY  Ch. Bloomington . el e WMAR-TY Ch. 2
4 waL Ch. 15 Mason Cit
KNXT Ch. 2 WTOP-TV  Ch. 9 B : il = 3 Salisbury
KTLA Ch. 5 WTTG Ch. Champaign . o : WBOC-TY Ch. 16
h. 5
KTTV Ch. 11 WCIA Ch. 3 Sioux City
’ p i KTIV Ch. 4
Sacramento : FLORIDA Chicago ' MASS.
KCCC-TY  Ch. 40 WBBM.TV Ch. 2 w KVTV Ch. ¢
Salinas Ft. Louderdale WBKB Ch. 7 aterloo Adams
KSBW-TY Ch. 8 WITY Ch. 17 WGN-TY  Ch. 9 KWWLTV Ch. 7 WMGT Ch. 19
San Diego Ft. Myers WNBQ Ch. 5 Boston
KEMB-TV Ch. 8 WINK-ATV Ch. 11 Danville KANSAS WBZ-TV Ch. 4
KFSD-TV  Ch. 10 Jacksonville WDAN-TVY Ch. 24 WNAC-TY Ch. 7
_ WIHP-TV  Ch. 36 Decatur Great Bend Cambridge
* Educational WMBR-TV  Ch. 4 WTVP Ch.17 KCKT Ch. 2 WTAO-TV  Ch. 56
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Holyoke MISSISSIPPI
WHYN-TV Ch. 55 Jack

Springfield SSaeell
WWLP  Ch. 61 ATy chy

Worcester WLBL Shs
WWOR.TY Ch. 14 R hs

Meridian

MICHIGAN WTOK-TV  Ch.

Ann Arbor MISSOURI
WPAG-TV  Ch. 20 Cape Girardeau

Bay City KFVS-TV Ch.
WNEM-TV Ch. 5 Columbia

Cadillac KOMU-TV  Ch.
WWTV Ch. 13 Hannibal

Detroit KHQA-TV  Ch.
WJBK-TV .Ch. 2 Joplin
WWIJ.TV  Ch. 4 KSWM-TV  Ch.
WXYZ-TV  Ch. 7 Kansas City

East Lansing KCMO-TV  Ch.
*WKAR-TV  Ch, 60 WDAF-TV  Ch.

Grand Rapids WHB-TV Ch.
WOOD-TV Ch. 8 Sedalia

Kalamazoo KDRO-TV  Ch.
WKZO-TV Ch. 3 Springfield

Lansing KTTS-TV Ch.
WIIM-TV  Ch. 6 KYTV Ch.
WTOM-TV  Ch. 54 St. Louis

Saginaw *KETC Ch.
WKNX-TV  Ch. 57 KSD-TV Ch.

Traverse City KWK-TV Ch.

WPBN-TV  Ch. 7

WTVI Ch.

MINNESOTA St. Joseph
Austin KFEQ-TV Ch.

Pl T MONTANA
Duluth-Superior, Wisc.

KDAL-TV  Ch. 3 Billings

WDSM-TV Ch. 6 KOOK-TV  Ch.
Minneapolis-St. Paul Butte

WCCO-TV Ch. 4 KXLF-TV Ch.

WMIN-TV  Ch. 11 Great Falls

WTCN-TY  Ch. 11 'KFBB-TV Ch.
Rochester Missoula

KROC-TV Ch. 10 KGVO-TV  Ch.
St. Paul-Minneapolis

KSTP-TV Ch. 5 NEBRASKA

T Kearney-Holdrege
* Educational KHOL-TV  Ch.

25

12

A WL O

St. Louis-Belleville, Il

54

2

13

Lincoln

KOLN-TV  Ch. 10

*KUON-TV  Ch.12
Omaha

KMTVY Ch. 3

WOW-TV  Ch. 6

NEVADA

Las Vegas

KLAS-TV Ch. 8
Reno

KZTV Ch. 8

NEW
HAMPSHIRE

Manchester
WMUR-TV Ch. 9

NEW JERSEY
Asbury Park

WRTV Ch. 58
Newark

WATVY Ch. 13
NEW MEXICO

Albuguerque
KGGM-TV Ch. 13
KOAT-TV  Ch. 7
KOB-TV Ch. 4

Roswell
KSWS-TV  Ch. 8

NEW YORK
Albany
WROW-TV Ch. 41
Binghamton
WNBF-TV  Ch. 12
Buffalo

WBEN-TV  Ch. 4

WBUF-TV  Ch. 17

WGR-TY  Ch. 2
Carthage

WCNY-TV  Ch. 7
Kingston

WKNY-TV  Ch. 66

New York City

WABC-TV Ch. 7
WABD Ch. 5
WCBS-TV  Ch. 2
WRCA-TY Ch. 4
WOR-TY  Ch. 9
WPIX Ch. 11
Plattsburg
WIRI Ch. 5
Rochester

WHAM-TV Ch. 5
WHEC-TV  Ch. 10
WVET-TV  Ch. 10

Schenectady

WRGB Ch. 6

WTRI Ch. 35
Syracuse

WHEN-TV Ch. 8

WSYR-TV  Ch. 3
Utica

WKTV Ch. 13
N.CAROLINA
Asheville

WISE-TV  Ch. 62

WLOS-TV  Ch. 13
Chapel Hill

*WUNC-TV Ch. 4
Charlotte

WAYS-TV  Ch. 36

WBTV Ch. 3
Durham

WTVD Ch. 11
Greensboro

WFMY-TV  Ch. 2
Greenville

WNCT Ch. 9
Releigh

WNAO-TV Ch. 28
Wilmington

WMFD-TV  Ch. 6
Winston-Salem

WSJS- TV Ch. 12

WTOB-TV  Ch. 26

N. DAKOTA

Bismarck
KFYR-TV Ch. 5

Fargo

WDAY-TV Ch. 6
Minot

KCJB-TV Ch. 13
Valley City

KXJB-TV Ch. 4
OHIO
Akron

WAKR-TV  Ch. 49
Ashtabula

WICA-TV  Ch. 15
Cincinnati

*WCET Ch. 48
WCPO-TV  Ch. ¢
WKRC-TV  Ch. 12
WLWT Ch. 5
Cleveland

WEWS Ch. 5
WNBK Ch. 3
WXEL Ch. 8
Columbus

WBNS-TV  Ch. 10
WwLwC Ch. 4
WTVYN.TV  Ch. 6
Dayton

WHIO-TV  Ch. 7
WLWD Ch. 2
Lima

WLOK-TV  Ch.73
Steubenviile
WSTV-TV  Ch. 9
Toledo

WSPD-TV  Ch. 13
Youngstown
WFMJ-TY  Ch. 21
WKBN-TV  Ch. 27
Zanesville

WHIZ-TV ~ Ch. 18
OKLAHOMA
Ada

KTEN Ch. 10
Enid

KGEO-TV Ch. 5
Lawton

KSWO-TV Ch. 7
Muskogee

KTVX Ch. 8

FOR OVER

MODEL 54-01

TU-SET

ANTENNA

COUPLER

See
the Zew

LA-75
Arrester

SOCKETS

{JAN APP)
SHIELDS

(JAN APP)
BINDING POSTS
BATTERY PLUGS
PLUGS AND
CONNECTORS
RACK & PANEL
CONNECTORS
FUSE HOLDERS
FUSE BLOCTKS
SUBMINIATURE

NEGLIGIBLE LOSS

A truly engineered two set an-
tenna coupler designed to give
the most effective isolation be-

HIGH GAIN

Make installations the easiest,

SOCKETS «
® TRANSISTOR tween two sets, maximum of
SOCKETS signal transfer and a minimum

UHF SOCKETS of losses. The 54-01 is of the
e PRINTED CIRCUST inductive type employing bi-

SOCKETS filar type of coils. Housed in o
e TURRET SOCKETS tough durable plastic case and
e CRT SOCKETS can be used outdoors as well
® HIGHR VOLTAGE as indoors,

SOCKETS
e TELO CONTACT All EBY Products are fully
CLEANER stocked in New York for imme-

e TV HARNESSES diate delivery.

e TV ANTENNA

ACCESSORIES WRITE FOR CATALOG HES5

SALES CO.

OF NEW YORK
130 LAFAYETTE STREET
NEW YORK 13, N. Y.

86

fastest ever,

Slip any standard lead-in
under its new twin-lead grip,
tighten wing nut—the job is
done. Another Radion first.
Ask your distributor now.

The Radion Corp., Dept.R.
1130 W. Wisconsin Ave., Chicago 14, Ill.

“Since I got this Hi-Fi rig
with a JENSEN NEEDLE,
business is jumping.”

PF REPORTER - February, 1955



Oklahoma City

KWTV Ch.
KMPT Ch.
KTvQ Ch.
WKY-TV Ch.
Tulsa
KCEB Ch.
KOTVY Ch.
KYOO-TV  Ch.
OREGON
Eugene
KVAL- TV Ch.
Medford
KBES-TV Ch.
Portland
KOIN-TY  Ch.
KPTY Ch.
PENN.
Allentown
WFMZ-TV  Ch.
Altoona
WFBG-TV  Ch.
Bethlehem
WLEV-TV  Ch.
Easton
WGLY Ch.
Erie
WwICU Ch.
WSEE Ch.
Harrisburg
WCMB-TV  Ch.
WHP-TV Ch.
WTPA Ch.
Johnstown
WARD-TV  Ch.
WIAC-TV  Ch.
Lancaster
WGAL-TV  Ch.
New Castle
WKST-TY  Ch.
Philadelphia
WCAU-TV  Ch.
WFIL-TV Ch.
WPTZ Ch.
Pittsburgh
WDTV Ch.
WENS Ch.
*WQED Ch.
Reading
WEEU-TY  Ch.
WHUM-TV  Ch.
ALABAMA
Birmingham
*WEDB Ch.
WILN-TVY  Ch.
Dothan
WTVY Ch.
Mobile
WKAB-TV  Ch.
Selma
WSLA Ch.
ARKANSAS
El Dorado
KRBB Ch.
Fort Smith
KNAC-TV  Ch.
Little Rock
KETV Ch.
KTHY Ch.
CALIFORNIA
Corona
KCOA Ch.
Fresno
KBID-TV Ch.
Los Angeles
*KTHE Ch.
Modesto
KTRB-TV Ch.
Sacramento
KBET-TV Ch.
KBIE-TV Ch.
San Diego
KUSH Ch.

San Francisco

KBAY-TV  Ch.

* Educational

57

12
35

27

55
71

45

woo

16
13

33
61

10
48

48

10
S}

23
1

52
53

28

10
46

21

20

Scranton
WARM-TV Ch. 16
WGBI-TY  Ch. 22
WTvVU Ch.73
Wilkes-Barre
WBRE-TV  Ch. 28
WILK-TV Ch. 34
York
WNOW.-TV Ch. 49
WSBA-TV  Ch. 43

Providence
WIJAR-TV  Ch. 10
WNET Ch. 16

S. CAROLINA

Anderson

WAIM-TV  Ch. 40
Charleston

WCSC-TV Ch. 5

WUSN-TV  Ch. 2
Columbia

WCOS-TY Ch. 25

WIS-TV Ch. 10

WNOK-TV Ch. 67
Florence

WBTW Ch. 8
Greenville

WFBC-TV Ch. 4

WGVL Ch. 23

S. DAKOTA

Sioux Falls
KELO-TY  Ch. 11

TENNESSEE

Chattanooga
WDEF-TY  Ch. 12

Johnson City
WIHL-TV  Ch. 11

Knoxville
WATE Ch. 6
WTSK-TV  Ch. 26
Memphis

WHBQ-TV Ch. 13
WMCT Ch. 5

Nashville
WLAC-TV Ch. 5
WSIX-TV  Ch. 8
WSM-TV Ch. 4

San Jose

KQXI Ch. N
Visalia

KAKI Ch. 43
COLORADO
Denver

*KRMA-TV  Ch. 6

CONNECTICUT
Bridgeport

*WCTB Ch. 71
Hartford

*WEDH Ch. 24
New Haven
WELI-TV Ch. 59
New London
WNLC-TY  Ch. 26
Norwich
*WCTN Ch. 63
Stamford
WSTF Ch. 27

DIST. OF
COLUMBIA

Washington
WGMS Ch. 20
WOOK-TV Ch. 50

FLORIDA

Clearwater
WPGT Ch. 32
Daytona Beach
WMFJ-TY  Ch. 2
Jacksonville
WOBS-TV  Ch. 30

February, 1955 - PF REPORTER

TEXAS
Abilene
KRBC-TV ~ Ch.
Amarillo
KFDA-TY  Ch.
KGNC-TV  Ch.
Austin
KTBC-TV  Ch. '
Beaumont
KBMT Ch.
Corpus Christi
KVDO-TV  Ch.
Dallas
KRLD-TV Ch.
WFAA-TV  Ch.
El Paso
KROD-TV  Ch.
KTSM-TV  Ch.
Fort Worth
WBAP-TY  Ch.
Galveston
KGUL- TV  Ch.
Harlingen
KGBT-TY  Ch.
Houston
KPRC-TV  Ch.
KTRK-TV Ch.
*KUHT Ch.
Longview
KTVE Ch.
Lubbock
KCBD-TY  Ch.
KDUB-TV  Ch.
Midland
KMID-TV  Ch.
San Angelo
KTXL-TV Ch.
San Antonio
KENS-TY  Ch.
WOAI-TY  Ch.
Temple
KCEN-TY  Ch.
Texarkana
KCMC-TV  Ch.
Tyler
KLTV Ch.
Waco
KANG-TV  Ch.
Weslaco
KRGV-TY  Ch.
Wichita Falls
KFDX-TY  Ch.
KWFT-TV  Ch.

CONSTRUCTION PERMITS AS

10
4

31
22

32

n
13

OF DECEMBER 31, 1954

33
23
2

8
13

n

12
26
20
44
n

32

46

52

Miami
WMFL Ch.
WGBS-TV  Ch.
*WTHS-TV  Ch.
Tampa
WFLA-TV  Ch.
WTVT Ch.
GEORGIA
Thomasville
WCTV Ch.
IDAHO
Twin Falls
KLIX-TV Ch.
ILLINOIS
Champaign-Urbana
*WTLC Ch.
Chicago
WHFC-TV  Ch.
WIND-TV  Ch.
WOPT Ch.
*WTTW Ch.
Evanston
WTLE Ch.
INDIANA
Ft. Wayne
WANE-TV  Ch.
Notre Dame
WNDU-TV  Ch.
Princeton
WRAY-TV  Ch.
IOWA
Sioux City
KCTV Ch.

UTAH
Salt Lake City
KSL-TV Ch. 5
KTVT Ch. 4
KUTY Ch. 2
VERMONT
Montpelier
WMVT Ch. 3
VIRGINIA
Danville

WBTM-TV  Ch. 24
Hampton-Norfolk

WVEC-TV  Ch. 15
Harrisonburg

WSVA.TV Ch. 3
Lynchburg

WLVA-TV Ch. 13
Newport News

WACH-TY Ch. 33

Norfolk

WTAR-TV  Ch. 3
Richmond

WTVR Ch. 6
Roanoke

WSLS- TV Ch. 10
WASH.
Bellingham
KVOS-TV  Ch. 12
Pasco

KEPR-TV Ch. 19
Seaitle

*KCTS Ch. 9
KING-TY Ch. 5
KOMO-TV Ch. 4
Spokane

KHQ-TV Ch. 6
KREM-TY  Ch. 2
KXLY-TV Ch. 4
Tacoma

KTVYW Ch.13
KTINT-TV ~ Ch. 11
Yakima

KIMATY  Ch. 29
W. VIRGINIA

Charleston
WCHS-TV Ch. 8
WKNA-TV  Ch. 49

KANSAS

Manhattan
*KSAC-TY Ch. 8

KENTUCKY

Ashland

WPTV Ch. 59
Lexingtan

WLAP-TY  Ch. 27

WLEX-TVY  Ch. 18
Louisville

WKLO-TV  Ch. 21

WQXL-TV  Ch. 41
Newport

WNOP-TV Ch.74

LOUISIANA

Baton Rouge

WBRZ Ch. 2
Lafayette

KLFY-TV Ch. 10

KVOL-TY  Ch. 10
Monroe

KFAZ Ch. 43
New Orleans

WCKG Ch. 26

WCNO-TV Ch. 32

MAINE
Portland
WPMT Ch. 53
MARYLAND
Baltimore
WITH-TV  Ch. 60
WTLF Ch. 18

Cumberland
WTBO-TV  Ch. 17

Fairmont

WIPB-TV  Ch. 35
Huntington

WSAZTV Ch. 3
Oak Hill

WOAY-TY Ch. 4

Parkersburg

WTAP Ch.15
Wheeling

WITRF-TV  Ch. 7
WISCONSIN
Eau Claire

WEAU-TV  Ch. 13
Green Bay

WBAY-TV  Ch. 2
LaCrosse

WKBT Ch. 8
Madison

*WHA-TV  Ch. 21
WKOW-TV Ch. 27
WMTV Ch. 33

Marinette
WMBVY-TV Ch. 11
Milwaukee

WCAN-TV Ch. 25
WOKY-TV Ch. 19
WTMJ-TY  Ch. 4
WTVW Ch. 12

Wausau

WSAU-TV Ch. 7
WYOMING
Cheyenne

KFBC-TV Ch. 5
ALASKA
Anchorage

KFIA Ch. 2

KTVA Ch. 11
HAWAII
Honolulu

KGMB-TV Ch. 9

KONA Ch. 11

KULA-TV  Ch. 4
PUERTORICO
San Juan

WAPA-TV Ch. 4
WKAQ-TY Ch. 2

MASS.

Boston
*WGBH-TV Ch. 2
WIDW Ch. 44

Brocktan

WHEF-TY  Ch. 62
Worcester

WAAB-TV Ch. 20
MICHIGAN
Ann Arbor

*WUOM-TY Ch. 26
Battle Creek
WBCK-TV  Ch. 58

Detroit
WBID-TV  Ch. 62
*WTVS Ch. 56
Flint
WIRT Ch. 12

Grand Rapids
WMCN Ch. 23

Marquette

WAGE-TY Ch. 6
Muskegon

WTVYM Ch. 35
MINNESOTA
Duluth

WFTV Ch. 38
Hibbing

KHTY Ch. 10

Minneapolis
KEYD-TV  Ch. 9

MISSISSIPPI
Columbus

WCBI-TY  Ch. 4
Meridian

WCOC-TV Ch. 30
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Tupelo Binghamton Mansfield R. 1 Sweetwater
{unassg'd) Ch. 9 WINR-TY  Ch. 40 WTVG Ch. 36 y KPAR-TV  Ch. 12
CWQTY Ch. 46 Massillon Providence Tyler
MISSOURI Buffalo WMAC.TV Ch. 23 WPRO-TV  Ch. 12 KETX Ch. 19
Clayton *WTVF Ch. 23 Toledo Waco
KFUO-TV  Ch. 30 Eimira WTOH-TV  Ch. 79 KWTX-TV  Ch. 10
Jefferson City WTVE Ch. 24 S. CAROLINA
KRCG Ch.13 Ithaca OKLAHOMA Camden UTAH
Kirksville _m*g‘”v g: 123 P WACA-TV  Ch. 14 Provo
KTVO Ch. 3 New Tork : KVSO.TV  Ch. 12 Sppignbuig KOVO-TV  Ch. 11
St. Louis ‘e\‘;{VGK/' Ch. 25 Mian WSPA.TV Ch. 7
WIL-TV  Ch. 42 : KMIV Ch. 58 VIRGINIA
St. Louis-Festus WNYC-TV . Ch. 31 Oklaho Cit i S. DAKOTA
KACY Ch. 14 Rochester 3 ma Lity ] Norfolk
i WCBF-TV  Ch. 15 . IKETA Ch.13 Rapid City WTOV-TV  Ch. 27
MONTANA WRNY-TV  Ch. 27 U_ sa KOTA-TV  Ch. 3 Petersburg
*WROH  Ch. 21 E?pEg'W g: }; WPRG Ch. 8
Butte Syracuse . Richmond
KOPR-TV  Ch. 4 Y‘WHTV Ch. 43 TENNESSEE WOTV Ch. 29
OREGON Jackson
NEBRASKA N. CAROLINA Portiand WDXITV  Ch. 7 WASH,.
Scottsbluff ! KLOR Ch. 12 Seattl
Fayetieville eattle
BSIE ch-10 WFLB-TV  Ch. 18 Selen TEXAS KCTL Ch. 20
Gastoni KSLM-TV Ch. 3 Vancouver
NEVADA °jV‘T"\‘/';(’ Zn. 4B Klamath Falls Amarillo KVAN-TV  Ch. 21
Henderson Wilmington ’ KFJI-TV Ch. 2 KLYN-TV ~ Ch. 7
r ilming B t
KIRJTV  Ch. 2 WTHT  Ch. 3 S = B W. VIRGINIA
Washington PENN. . A . field
NEW ? Big Spring Bluefiel
(unassg’dl Ch. 7 AleRiown KBST-TV Ch. 4 WHIS-TV  Ch. 6
HAMPSHIRE WQCY Ch. 39 Corpus Christi Clarksburg
Keene N. DAKOTA Erie KTLG Ch. 43 WBLK-TV  Ch. 12
WKNE-TV  Ch. 45 WLEU-TV  Ch. 66 Dallas Huntington
R Hazelton KDTX  Ch. 23 WHIN-TV  Ch. 13
NEW JERSEY i WAZL-TV  Ch. 63 KLIF-TV  Ch. 29 Wheeling
Atlantic City OHIO Lancaster El Paso WLTV Ch. 51
X WWLA Ch. 21 KOKE Ch. 13
WEFPG-TV  Ch. 46 R
WOCN Ch. 52 Cincinnati Lebanon Ft. Worth WISCONSIN
Camden : WQXN-TV  Ch. 54 WLBR-TV  Ch. 15 KFJZ-TV  Ch. 11 Green Bay
Cleveland Philadelphia Houston
WKDN- 7 g
M WERE-TV  Ch. 65 WIBG-TV  Ch. 23 KNUZ-TV  Ch. 39 o
ST - WHK-TV  Ch. 19 Pittsburgh KTVP Ch. 23 WILB Ch. 38
) Columbus WKJFTV  Ch. 53 KXYZ-TV  Ch. 29 ’
*WOSU-TV Ch. 34 wWTvVQ Ch. 47 Lufkin
NEW YORK Dayton Sharon KTRE-TV Ch. 9 ALASKA
Albany WIFE Ch. 22 WSHA Ch. 39 San Antonio Fairbanks
WPTR-TV  Ch. 23 Elyria Williamsport KALA Ch. 35 KFIF Ch.
*WTVZ Ch.17 WEOLTV  Ch. 31 WRAK-TV  Ch. 36 KCOR-TV  Ch. 41 {unassig'd} Ch. 11

* Educational

Servicemen ¢ Technicians ¢ TV Dealers

‘h '“'be 15 Bﬂd

ere’s How to Quickly Find Bad
Tube in New Series Filament TV Sets

NEW! ATLAS €J-30
COBRA-JECTOR

INDESTRUCTIBLE FIBER-GLASS
ALL WEATHER
WIDE ANGLE DISPERSION

**NEWS**

POCKET
P SIZE.
“ “le.irw
/ l only b oz.
. -]
List $40.00 1 ¢ Al 4
souse
NET $24.00 : [
. to check
Complete ¥
with Driver. | - I ety Pix Tube.
\C{eatt'\!nertprhqof ; l QELE
ine Matching g
e i ALL STEEL ADJUSTABLE
Net $5.10.
New versatile all-purpose projector—excellent I WALL BRACKET - Model 5T-184
for paging & talk-back, intercom, marine, and 2 heavy-gauge, adjustable, embossed
industrial voice & music systems. Penetrat- I s EASY-" steel, rugged braced brackets permit
ing articulation assures wide angle intelligi- I nd sURE 18" cearance under eave. Hot-Dip
ble coverage even under adverse sound con- I Qul(\( a i) ol et

Bracket has embossed steel bracing

ditions. “ALNICO-V-PLUS" magnetic assembly.
Double-sealed against all weather. Omni-direc- I
“reversed’” U

tional mounting b'racket.
installation. An amazing “‘power package”—
Specify the CJ-30 for the “tough” jobs!

input Power (continuous)..

leg. Features unique
bolt and plate type mast clamp for
simplified installation.

Write for 1955 Catalog
IN CAN.: A.T.R. Armstrong Lid., Toronto

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

Pioneer and Outstonding Producer of
the Finest Line of Antenna Mounts

Quick, easy
I Series Filament TUBE CHECKER

Quick continuity check, no shock
hazard. Also voltage indicator when
line cord is sh<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>