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Not Claims! Not Predictions! ™~
But Plain Facts! More Service %
Technicians prefer IRC TV Controls

than the next 2 brands combined.
Proved by unbiased, authoritative,

independent surveys. ASK F OR ,Rc TV CON TROLS .
MOST SERVICE TECHNICIANS DO!

INTERNATIONAL RESISTANCE COMPANY

o 423 N. Broad Street, Philadelphia 8, Pa.
uﬂ{mm CMM Sa‘# AAA- In Canada: International Resistance Co., Ltd., Toronto, Licensee




FROM COAST TO COAST —

the nation has seen the Regency Remote TV
Control on television. Garroway sold it for you
to a fresh market. Now, 20,000,000 TV set
owners can adjust the TV picture from where
it is seen with the Regency Remote TV Control.

TODAY'S GREAT OPPORTUNITY IN TELEVISION ACCESSORIES —

close the sale Garroway started
A NEW PRINCIPLE in Remote Universal Contrcl Devices!

* It works on as much as 100 fzet of cable * Sharpens contrast!
(permite running cable arouad room periphery!) o Brightens the picture!

¢ Changes channels! s Controls volume!

MODEL RT-700 $69.95 LIST

Reqency.

pivision oF LD E. A, inc.

and T Ri Controlk

Makers of VF Boosters, FM Boosterr, UHF Converters, Professional High Fidelity E
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BLACK
BEAUTY

first and still

finest...

accept no substitutes

There is a Sprague
Distributor in
every sales area
in the United
States. Write for
the name of your
nearest source of
supply today.

Don’t Be Vague...Insist on

Imitation, they say, is the sincerest form of flattery.
If so, you who have installed some of the 250,000,000
Black Beauty Telecaps in the past 7 years can be
mighty proud. Few Spraguz developments have been
so closely copied as this capacitor in which you have
placed your confidence.

Black Beauty imitations are available in almost
every color imaginable . . . including black! But no
other molded tubular can equal the unprecedented
record set by Sprague TV Tubulars since 1947 when
they were first introduced.

Don’t be vague — insist on Sprague Black Beauty
Telecaps for your TV and radio service needs! There
is only one Sprague Black Beauty, and it has no equal.
Accept no imitations.

Write today for the complete Sprague television
and radio service catalog C-609 to Sprague Products
Company,* 105 Marshall Street, North Adams, Mass.

*Sprague Products Company is the Distributors’ Division of the Sprague Electric Company
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WORLD'’S LARGEST
CAPACITOR MANUFACTURER
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Mm Attachable Terminal HI-VO-KAPS

Again, Centralab research pays off for you. For, now, vou
get CRL high-voltage capacitors with precision attachable
terminals that give you positive connections every time.

These CRL Precision Attachable Terminal Hi-Vo-Kaps
withstand continuous overload up to 40,000 v.d.c. They are
1009, factory-tested at twice rated working voltage — for
maximum safety factor.

The diagrams at the left show other reasons why both
you and your customers are money ahead, when you use
CRL Precision Attachable Terminal Hi-Vo-Kaps:

1. Terminals and taps have heavy 8-32 thread and cannot strip or break
off, when terminals are tightened. They lock in place — thus can't
loosen and cause voltage breakdown. 7

2. Terminals seat flat at bottom of tap. There are no gaps between ter-
minals and capacitor body to cause internal corona and ‘‘blow-up’’
of capacitor.

3. Positive mechanical bond between stub terminals and internal elec-
trodes prevents loosening when terminals are attached.

4. Terminals and capacitor body are packaged separately. You don’t
have to buy five different terminals to get the one you need. You pay
only for what you use—save money for yourself and your customers.

Write for Keep a stock of CRL Precision Attachable Terminal Hi-
Centralab Catalog 28 Vo-Kaps on hand. See your Centralab distributor. Send

coupon for his name and further information on this new
A complete, 32-page index to America’s CRL development.

most complete line of ceramic capaci-

tors, controls, switches, and printed
electronic circuits. ’
. - | L] -
Write for your copy to CENTRALAB, RERD ®

A Division of Globe-Union Inc.,
942B E. Keefe Ave., Milwaukee 1, Wis. A DIVISION OF GLOBE-UNION INC,

Milwaukee 1, Wisconsin
804 Mt. Pleasant Rd., Toronto 12, Ontario
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EDWARD A. GURTOWSK
1452 KENHORST BLv,

KENHORST, READING, PA,
Phone 4-3508

Transistor Story

WILLIAM E. BURKE

Part 1l
How the Transistor Can Be

Made to Detect, Amplify,

or Oscillate

The first article of this series,
which appeared in the September-
October issue of the PF INDEX and
Technical Digest, stated that the in-
ternal elements of the transistor can
be compared directly with those of a
vacuum tube. A transistor base can
be compared to the tube grid, a tran-
sistor emitter can be compared to the
tube cathode, and a transistor collector
can be compared to the tube plate.
This comparison does not apply tothe
circuits which are utilized with the
tube and the transistor, because they
are so basically dissimilar that no
direct comparison can be made be-
tween them. The tube is a voltage-
operated device, and the transistor is
a current-operated device. A mathe-
matical comparison can be made by
means of Kirchhoff's equations, but
that is beyondthe scope of this article.

When relating transistor circuits
to tube circuits, the principle of du-
ality is useful. Any two components
or circuits are called '" duals'' if the
current in one behaves like the voltage
in the other. Maximum current in one
circuit and maximum voltage in an-
other under like conditions establish
two circuits as duals. A parallel-
resonant circuit and a series -resonant
circuit are duals, because the first
produces maximum voltage at reso-

2N34
JUNCTION
TRANSISTOR
IL5VP-P 5:|
RF SIGNAL %
1000KC - 30 7,
MOD. AT 400+
.5VP-P
AUDIO
OUTPUT ~
33K 5000
MMF

(R) Detector Circult Using Emitter-Base Connection.
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VALTAGE CURRENT
PARALLEL SERIES
SIRIES SHUNT
—AAMN—
SHUNT SERIES
_O0P NODE

Fig. 1. Chart of Typical Duals.

nance and the second produces maxi-
mum current at resonance. To use
this principle of duality ina practical
manner, each component in a vacuum-
tube circuit is exchanged for its
counterpart by the duality principle
when changing over to a transistor
circuit. For example, in an amplifier
using tubes, the circuit components
are selected to provide the maximum
signal voltage if maximum gain is to
be achieved. If the tube is to be re-
placed by a transistor, the circuit
components will have to be replaced
with those which will develop maximum

2N34
JUNCTION
TRANSISTOR
1.5V P-P  5:|
RF 5|GNAL§
I000KC ~30 %
MOD. AT 400~s
AVP-P
AUDIO ==
OUTPUT
DISTORTED
33k 5000
MMF
(B) T With Coll B <

Fig. 2. Typical Transistor Circuits.

current. The chart in Fig. 1 gives
some of the basic components and cir -
cuits which can be exchanged by the
principle of duality. Some thought on
the behavior of current and voltage in
other circuits will establish many of
them as duals.

There are three electronic func -
tions which are fundamental to all
radio and television circuits. These
are detection, amplification, and oscil-
lation. Vacuum tubes have been used
to provide each of these functions, and
it is possible to utilize a transistor to
do the same. There is a fourth func-
tion, namely that of switching, which
can employ either the tube or tran-
sistor. This function has been confined
almost exclusively to electronic com-
puters and calculators, and it has not
been used a great deal in radio or
television circuitry. For this reason,
it has been omitted in the explanations
that follow.

Detection

Inany system of communications
using radio transmission, the intelli-
gence that is transmitted is contained
as modulation of an RF carrier fre-
quency. To obtain this intelligence at

* * DPlease turn to page 81 * *

2N34
JUNCTION
TRANSISTOR
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33K 5000
MMF

{C) Detactor Circult With Emitter-Collector Connection.



TE

Presenting Information on Application,
Maintenance and Adaptability of

Service Instruments

Over a period of years we have
received many letters from service
technicians requesting assistance in
matters involving test equipment.
The questions which have been posed
are certainly too great in number to
enumerate here. By thinking back,
however, we find that almost all of
these inquiries can be generalized
into three basic questions:

1. How can presently owned test
equipment beused to best advantage?

2. What repair work, if any,
should be done on presently owned
equipment in case of failure?

3. What new test equipment will
be available, and what is it intended
to do?

The first of these questions in-
volves the application and operation
of test instruments without which
some of the more obscure servicing
troubles are very difficult to trace.
Although the service technician can
accomplish wonders by reasoning and
deduction, eventually he reaches for
the test leads to check that component
or circuit which his reasoning has
told him must be defective. How to
use his equipment efficiently toward
this end is something which he needs
to know and which we will try to
cover thoroughly in this column.

Since the service technician is
so dependent on test instruments, he
is handicapping himself if he allows
themto fall into a state of disrepair.
This brings usto the second question
concerning the kinds of test-equip-
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ment repair which can be undertaken
by the service technician. Some re-
pairs may be readily made by the
technician using his instruments;
others may require the use of spe-
cialized equipment not found in the
average service shop. The opera-
tional manuals on some test equip-
ment outline that amount of servicing
which is practical for the technician
himself to perform. From time to
time, we willdiscuss various recom-
mended procedures which may be
followed in the checking and main-
taining of test equipment.

The third basic question has to
do with new pieces of test equipment.
Recent years have seen great ad-
vances in the electronics field, spe-
cifically in UHF and color TV; but
as fast astheneed arises for new test
equipment to meet the requirements
of UHF and color TV,test-equipment
manufacturers are responding with
new models or revisions of previous
ones. As an illustration, several
manufacturers are at present design-
ing UHF signalgenerators which when
used in conjunction with VHF sweep
generators produce a UHF sweep
signal.

Sincecolor TV is now a reality,
the service technician is naturally
very concerned with its possible ef-
fect on his test-equipment require-
ments. Some of his specific questions
on this subject pertain to the adapta-
bility of his present equipment, the
nature and amount of new equipment
required, and the techniques to be
learned.

3T EQUIPMENT

by PAUL C. SMITH

These are your questions,and it
is with this in mind that we begin this
column inthe PF INDEX. To discuss
all phases of test equipment in a
single issue would be an impossibility.
We will, however, present as much
timely material in each issue as
space will allow. Some of this
material will be of sufficient length
to warrant separate articles.

Two such articles appear in
thisissue: ' Color TV and Your Test
Equipment' and ""Intermittent
Recorder.'"” The first covers the
adaptability of presently owned equip-
ment to color receiver servicing
and alsopresents some requirements
for future equipment. The article
'"Intermittent Recorder'' describes
an instrument which has been designed
specifically to perform one of the
most difficult of all servicing opera-
tions, that of servicing an intermittent
receiver.

Checking the 1B3GT

Occasionally when checking
tubes to locate a receiver fault, one
finds a tube which checks weak ac-
cording to the tube tester, yet sub-
stitution of a new tube does not appear
toimprove thereceiver performance.
Some service technicians may have
had such an ex?erience with the
1B3GT.

This tube is subject to com-
paratively high voltages in use. The
cathode is of the directly heated type
and operates at a large potential dif-
ference with respect to the anode, or
plate. Being negative with respect to
the plate it is attracted to it, the at-
traction varying inversely as the

PF INDEX - February, 1954



square of the distance between the
two elements. As the tube ages the
filament may sag and this allows the
filament to approach the plate more
closely where the attraction is even
greater than before. Eventually por-
tions of the filament may be torn off
or the filament may break and short
to the plate. To forestall this possi-
bility a type of construction similar
to Fig. 1 has been developed. Here
a metalring '* A'' hasbeen added and
is connected electrically to one ter-
minal of the filament. When con-
nected in this manner it serves as
an electrostatic screen between the
filament and plate, reducing the
attraction between these two ele-
ments. Also since its potential is
slightly different fromthat portion of
the filament nearest it, it may func-
tionas a grid. This latter actiondoes
not hinder its operation in a receiver

t

ANODE

FILAMENT \

SN i

Fig. 1. Internal Construction of Some 1B3GT
Tubes.

but may make an appreciable differ -
ence at the comparatively low poten-
tials at which a tube tester operates,
causing the tester to readin the weak
or reject portion of the scale.

A suggested remedy for this
condition is to obtain several good
tubes of this type of constructionand
check themin the tube checker. Vary
the bias setting, English setting, or
plate setting (depending upon the tube
tester in question) until a reading of
'"good'' is obtained for the weakest
of the group. Note the setting and use
it thereafter when checking tubes of
this type of construction. Tubes of
such construction canbe identified by
inverting the tube and peering into
the plate interior,where the filament
and ring shouldbe visible. Currently
available General Electric tubes of
the 1B3GT type incorporate this
construction.

February, 1954 - PF INDEX

Synchronizing the Scope

Sometimes, when attempting
to view a waveform on the oscillo-
scope, the operator has difficulty in
obtaining or maintaining a satisfac-
tory stable synchronization. Or
improper synchronizationmay result
in a misleading appearance of the
waveform. A few hints may make the
operation of synchronization easier.

Normally the functioning of a
scope's sync circuits is as follows.
An oscillator stage provides a saw-
tooth voltage which is controlledby a
step- or coarse-frequency switch
and by a variable- or fine-frequency
control. Without synchronization,
this oscillator is free running at a
certain frequency determined by the
setting of the controls just mentioned.
It is possible to obtain a degree of
synchronization by merely adjusting
these controls alone, but the pattern
on the scope will drift across the
screen of the cathode -ray tube unless
a certain amount of synchronizing
signal is applied to the sweep oscil-
lator. Therefore a portion of the
voltage signal to be viewed is taken
from some point of the vertical amp—
lifier stages and fed to a sensitive
part of the sweep-oscillator circuit.
When recurring pulses in this applied
signal are of a frequency near that of
the free-running sweep oscillator,
they trigger the sweep oscillator and
it fires in step with the applied sig-
nal. Thussynchronizationis obtained,
and the waveform appears stationary
on the oscilloscope screen.

The most stable synchronization
is obtained when the free-running
frequency of the sweep oscillator is
just slightly lower than the repetition
rate of the applied signal. This con-
dition is similar to that encountered
in the sweep oscillators of a TV re-
ceiver. In this case, the sweep
oscillator is free running in the ab-
sence of a TV signal (or, if the sync
signalis lost, in a faulty sync circuit).
The synchronization signal is obtained
fromthe sync pulses ofthe TV signal.
The receiver operator varies the
frequency of the sweep oscillator
by turning the hold control; and when
this frequency approaches very nearly
that of the sync pulses, the picture
locks into synchronization. The hold
controls of the TV receiver can be
compared to the vernier control on
the scope in that all are adjusted to
provide operation of an oscillator at
afrequency which canbe synchronized
at the desired repetition rate.

The amplitude of the applied
sync signalin the scope is important.
This can be adjusted by the sync
amplitude or locking control. Gen-
erally speaking, only enough sync
amplitude should be usedto justeffect

synchronization. More than this may
distort the observed waveform.

When the sync-amplitude con-
trol is advanced too far in order to
force synchronization in spite of a
frequency vernier setting thatis con-
siderably misadjusted, the result
quite often is multiple synchroniza-
tion (alternate long and short sweep
traces). This can give rise to some
waveforms of very peculiar appear-
ance. The situation is easy to avoid,
by making the vernier adjustment
first and then by following with the
sync -amplitude adjustment.

In scopes which have the sync
take-off at some point following the
vertical gain control, operation of
this control willresult in a change of
sync signal amplitude. This explains
why some scopes will fall into or out
of synchronization when the setting
of the vertical gain controlis varied.

Sometimes a circuit under ob-
servation may furnish a signal so
weak that synchronization is not
obtained even withthe maximum set-
tings of both vertical gain and sync
amplitude. In that case, it may be
possible to take the synchronizing
signal from a later point in the cir-
cuit under test,thus taking advantage
of increased amplification of the sig-
nal. The sync signal from this new
point is applied to the external sync
connection and the sync selector
switch is turned to the external
position, thus applying the amplified
sync signal to the sweep section.

Another factor in obtaining
stable synchronization is the polarity
of the applied sync signal. This
would be especially true in a case
where the waveform under observa-
tion was unsymmetrical with sharp
positive peaks in contrast to smooth
negative peaks.” In this case, the
sharp peaks would be much more
effective in maintaining synchroniza-
tion. Some oscilloscopes have a
provision which permits the selection
of a sync signal of either polarity.
Lacking this, the scope may be con-
nected to another signal point where
180-degree phase reversal is obtain-
ed. If a change in the signal take-off
point is not desirable, the source of
the sync signal may be changed as
described in the preceding paragraph.
In this manner, a sync signal of the
desired polarity may be obtained.

The following procedure is re-
commended as a simple step-by-step
method for obtaining proper synchro-
nization.

1. Reducethe sync-amplitude set-
ting to zero or a very low value.

* * Please turn to page 66 * *



l BUSS is the one source for any fuse you need: —

F standard type, dual-element (slow blowing), re-
o r newable and one-time types . . . in sizes from 1/500
ampere up.

YoU r Exu c' : BUSS Fuses can be relied upon for dependable
electrical protection, elimination of needless blows,

and top quality in every detail because — EVERY

BUSS and FUSETRON FUSE USED IN THE ELEC.-

F Uuse " (L0 d S TRONIC TRADE IS ELECTRONICALLY TESTED.
The sensitive testing device rejects any fuse that is not

correctly calibrated, properly constructed and right in

' h e r e ,s all physical dimensions.

That's why manufacturers and service organi-
zations for over 38 years have turned to BUSS for their

A B u s s fuse needs — no matter how exacting.

And a customer instantly recognizes quality when

he sees BUSS Fuses. Millions of fuses for home, farm,
F u s E commercial and industrial use have established BUSS
as the known brand — sales are easier and never a

“come back’ on your service.

m Bulletin SFB gives
the facts on

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

W Buss Small Bimension
FUSES and HOLDERS
Send today for your

copy — it's FREE!
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SHARP CUTOFF THE EFFECTS OF THE
ON OVER-ALL TRAPS ON THE
FESPONSE DUE \: (NDI VIDUAL RESPONSE

CURVES Al NOT
SOUND TRAF’S l SHOWN

Fig. 1. Individual Response Curves of IF Sys-
tem in Fig. 2.

Touch-Up Alignment

Alignment of the video IF sys -
tem, which is one of the more im -
portant alignments of a television
receiver, should be followed in the
recommended order. For most sets ,
this involves individual peaking of
the various coils followed by a look
at the over-all response curve to
see what final adjustments may be
required to bring it exactly to the
desired form.

When making these finaltouch-
up adjustments, it will help the serv-
ice technician to keep in mind how
the over-all response curve is
formed. That is, each tuned circuit
in the video IF system contributes
some share to the over-all shape.
The contribution, however, is greatest

in the vicinity of the peaking fre-
quency of that tuned circuit. Con-
sequently, changing the tuning of any
coil will alter the shape of the over-
all response in some respect.

An excellent illustration of the
individual curves that go to make up
a composite video IF response is
shown in Fig. 1 for the IF system of
Fig. 2. There are five individual
tuning circuits in all; and while each
individual response curve is rather
broad, each does possess a peak.
Peak frequencies range from 21.8
mc at the low end to 25.3 mc at the
high end; in this particular arrange-
ment no two peak frequencies coin-
cide, although there is considerable
overlapping for the rest of the curves.

The over -all response is shown
in Fig. 3 with certain frequencies
indicated at various points along the
curve. Suppose that after following
the alignment instructions as to the
preliminary steps, we connect a
sweep generator and an oscilloscope
and find that the over-all pattern is
not precisely what is specified. What
is the best way to bring the pattern
into line?

President, Television Communications Institute

25.75 MC

19.75 21.25MC 27.25 MC

MC

Fig. 3. Over-All Response Curve for IF Sys-
tem in Fig. 2.

The first step is to check the
response curve at various points with
a ‘marker generator and note which
sections of the curve need correct-
ing. Then, we would not haphazardly
rotate the various coilslugs; rather,
we would choose the slugs in that coil
or coils with the peak which was
closest in frequency to that portion of
the response curve that needed cor-
rection.

To illustrate, suppose we find
in the response curve of Fig. 3 that

* * Please turn to page 43 * *

R© @
u{ 212300 ot i
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Fig. 2. A Stagger-Tuned IF System.
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Arthur
Gadfrey,
famous

CBS-TV star

wiTH CBS-HYTRON
MIRROR-BACK SCREEN

GLASS FACE PLATE

-

SCREEN-—| > 2
MIRROR-BACK-——— |
Normal light
output from scresn
MAGNIFIED
CROSS-SECTION
e |
’ Reinforcing light |
. " output reflected |
~3 by Mirror-Back

Mirror-Back (aluminized) screen mirrors
all the light output to the viewer. Offers:
Brighter pictures. Greater contrast. Better
resolution. Reduced strain on other com-
ponents. Full effective anode potential.
Prevention of cross-burns. And longer life.
For greater customer satisfaction . . . more
profit, replace with original CBS-Hytron
Mirror-Back tubes. Many types now

wiTH CBS-HYTRON
BLUE-WHITE SCREEN

Ever notice how a shirt laundered with
bluing appears whiter? With the CBS-
Hytron Blue-White screen, whites are
whiter; blacks, blacker. Expanded
gray scale gives noticeably sharper pic-
tures in fringe areas. No wonder CBS-
Hytron’s original Blue-White screen
has become the universally preferred
standard. Your customers, too, will

wiTH CBS-HYTRON
SMALL-SPOT GUN

Smaller the spot produced by electron
beam, sharper the picture. New lens
focusing system of CBS-Hytron Small-
Spot Gun reduces spot size 30 per cent.
Prove it. Replace with a new CBS-
Hytron Small-Spot tube. See, yourself,
the superior resolution. Profit more.
Combine all three: CBS-Hytron Mirror-
Back . . . Blue-White Screeri . . . Small-

Spot Gun. Get and give that better-

available. than-new-set. thrill !

prefer Blue-White screens.

]
I
|
|
|
|
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
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New CBS-Colortron stresses simplicity. Offers many advantages: Simpler construction.
Fool-proof assembly. Lower cost. Lighter weight. Adaptability to mass production in
large sizes. Improved contrast. Simplified focusing . . . circuitry . . . adjustment. Re-
sistance to overload. Greater stability. All stemming from unique spherical mask
and face plate. You'll appreciate
these advantages when you start
servicing color TV,

NEW...FREE CBS-COLORTRON DATA " iy

For a look into the future, get complete advance data on
the new, revolutionary CBS-Colortron: Construction . . .
operation . . . application . . . installation and adjustment < =
...electrical and mechanical data. FREE...from your
CBS-Hytron distributor . . . or direct.

FREE caTaLoG
...CBS-HYTRON
BUSINESS BUILDERS

Describes all CBS-Hytron Business Builders to date:
Certified Quality Service tags, streamers, decals, illumi-
nated and flange signs, clocks, postal cards, and ad mats.
The famous CBS-Hytron service tools. Technical litera-
ture. Price lists. Special offers. Get your Business Builders
Catalog, PA-37, today . . . from your distributor, or direct.

CBS'HYTRON Main Office: Danvers, Mass.

YTRO
>

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

Manufacturers of

A Divisi . . .
Receiving Tobot Smce- 1921 Division of Columbia Broadcasting System, Inc

RECEIVING . TRANSMITTING . SPECIAL-PURPOSE . TV PICTURE TUBES . GERMANIUM DIODES AND TRANSISTORS
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Adaptability of Present Equipment
and Predictions for Future Needs

A big question which must be in
the minds of many service technicians
is "What test equipment will be re-
quired for servicing color TV receiv-
ers?" It is difficult to foresee all of
the requirements at this time, but we
would like to discuss those whichare
now apparent and also point out the
adaptability of existing equipment to
color-receiver servicing.

A color television receiver in-
corporates many of the same circuits
that are employed in a monochrome
receiver plus those circuits which are
required for the production of color.
The servicing of the color receiver
naturally presents more problems be-
cause of these additional circuits, the
adjustment of which is quite critical.
The synchronization of the color set
is the most critical of all functions.
Loss of synchronizationof the vertical-
or horizontal-deflection systems in
the color receiver produces the same
effect that is encountered in a mono-
chrome receiver. These deflection
circuits in the color receiver are
similar in many respectsto those {found
inthe black-and-white receiver. Thus,
the servicing of these circuits should
present no problem to the service
technician who has had experience in
monochrome work. He can use the
same servicing technique and, most
important of all, the same test equip-
ment which he now has.

T he deflection-angle require-
ments of color picture tubes which are
currently available are far below those
of the 21-, 24-, and 27-inch black-
and-white tubes that are enjoying
widespread usage by the manufacturers
of black-and-white receivers. This
lower deflection-angle requirement
results in a circuit which should be
easier .to service than that of the 27-
inch deflection system.
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The experimental color receivers
which have been designed to date em-
ploy a flyback high-voltage system. In
order to obtain high voltage of suffi-
cient level to supply the color tube, a
doubler system is used. At the output
of the high-voltage system, one design
incorporates a shunt regulator tube for
the purpose of stabilizing the high volt-
age. The servicing of this high-voltage
system will require a high-voltage
probe of at least a 30-kv range. Many
of the test probes now being used are
of the 30-kv variety and will serve to
analyze the high-voltage system of
a color receiver.

The vertical-deflection system
is so nearly identical to those encoun-
tered in monochrome receivers that no
special procedure is requiredfor serv-
icing it. For example, one experimen-
tal receiver incorporates a single
6BL7GT tube which performs the
functions of the vertical-oscillator and
vertical -output stages. The oscillator
section is of the blocking-oscillator
type, the output of which is fed to tne
vertical-output stage. Three controls
areincorporated: the vertical -linearity,
height, and vertical-hold controls. As
can be seen, these are identical to
those which are found in the black-and-
white receiver. This section, then,
will not require any special equipment
over that normally usedin the servicing
of the black-and-white receiver.

Before discussing the color-
synchronizing section of the colorre-
ceiver, let us consider the servicing
requirements of the tuner, video IF,
and sound IF sections. These circuits
perform an identical function to those
in the monochrome receiver. There
are some special requirements which
must be met, however, in the video IF
section. A wider bandpass than is
normally found in the monochrome

set will be required in the color re-
ceiver. The average bandpass of the
black-and-white receiver is around 3
mc. Some IF systems in black-and -
white receivers may be designed so
that they provide a 3.5-mc bandwidth,
but very few surpass this figure. The
color -burst frequency that is employed
in color transmission is 3.579 mec.
Obviously, the bandpass of a color re-
ceiver must be adequate to pass this
frequency; otherwise the color signal
would be lost.

The tuner does not present much
of a problem inthis respect since
most of them are designed to provide
at least a 6-mc bandwidth. On the
high channels 7 to 13, the bandpass
may be from 10 to 12 mc on some
tuners. The alignment of the color re-
ceiver tuner can be considered on a
par with that required in the black-
and-white receiver. The only extra
precaution which will be required is
that of making sure that adequate band-
pass is obtained on all channels. In
aligning the tuner of a monochrome
receiver, a compromise is often made
on some channels in that a narrower
bandpass than normal might be allowed.
In the color receiver such a compro-
mise might result in improper opera-
tion of the receiver, while in the
monochrome set such a compromise
would result only in a degree of picture
degradation. One thought which should
be kept in mind during the alignment
of the color receiver is that insufficient
bandwidth will result in more than just
picture degradation, because complete
loss of color synchronization might
result. Concerning the problem of
tuner alignment, the service technician
should hold no fear of his ability or of
the capabilities of the equipment which
he has been using on monochrome re-
ceivers while aligning the color
receiver tuner.

As previously mentioned, a great
many monochrome sets have a 3-mc
bandwidth in the IF section. It would
be rather difficult for the service
technician to align these circuits for a
bandpass of 3.8 to4 mc. In some cases,
it might be possible to do this, but the
gain of the receiver would suffer. The
design of the IF system of the color
receiver is suchthat it will provide for
a wider bandpass characteristic which
is consistent with a good gain figure.
Since this circuit ina color receiver has
been designedto provide adequate band -
pass, no particular trouble should be
encountered while aligning it. Again
inthis case, the same equipment which
has been used for the alignment of the
black-and-white receiver can be used
with the same degree of accuracy to
align the video IF section of a color
receiver.

* * Please turn to page 77 * *
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Faced withthe everyday neces-
sity of having to use schematics and
service literature and to know circuit
operation, the service technician must
be somewhat familiar with mathe-
matics. Besidesbeing areview of one
of the three R's, this article should
serve to point out the extensive yet
sometimes hidden role which mathe-
matics plays in the service industry.

What does the future hold as far
as the use of mathematics inservicing
is concerned? We foresee that an
increase in circuit complexities, par-
ticularly with the advent of color
television, is gradually going to bring
the service technician closer to the
engineer who has long considered
mathematics a veryreal and meaning -
ful tool in his trade.

Of course, we cannot treat the
subject of mathematics to the extent
that a textbook would cover it. Never -
theless, we intend to analyze a few of
the typical mathematical problems
which confront service technicians,
and we hope the methods presented
will be found applicable to many other
kinds of service problems as well.

One definition of mathematics
states that it is the science dealing
with the properties and relationships
of quantities. Let usthenconsider the
extent to which the service industry
is involved.

Properties and Relationships
of Quantities

The ''quantities’’ encountered
in service work are resistance, volt-
age, power, current, inductance, and
capacitance, to name just a few.
Important ''relationships'' exist be-
tween these quantities such as, for
example, the current-resistance-

12

A Review of Elementary Mathematics
Needed in Servicing, With Emphasis
Placed on Practical Applications

o B 3 2
e s, 3 38
e a5 1 P S
= '5 }5 55 P
4. Vl ; C;. 3. 3

b

voltage relationship expressed by
Ohm's law. The ''properties' of
electrical quantities must also be
known by the service technician and
are frequently expressed mathemati-
cally. Voltage, for instance, has the
property of polarity indicated by plus
or minus signs. It has the property
of magnitude which is specified by
choosing a suitable unit called the
volt as a reference and by comparing
all other voltage magnitudes to this
unit. Voltage may have the property
of change, such as in the case of an
alternating voltage; this change can
be, and often is, expressed mathe-
matically.

Choosing Correct Wrench Size

The application of mathematics
in the service industry extends be-
yond the bounds of purely electrical
matters. The service technician
automatically employs mathematics
in the routine selection of drill and
wrench sizes. Perhaps he chooses a
5/16-inch socket wrench and finds it
too large for his particular needs.
Mentally he performs the following
subtraction:

jor

1 _ 4
16 16 16 (1)

o

He does not have a wrench with the
fractional figure'' 4/16'" stamped on
it, so he mentally arrives at its
equivalent by dividing the numerator
and denominator by 4, an operation
which he knows will not alter the
value of the fraction.

4 _ 4+-4_1
16 16=-4 4 )

He tries a 1/4-inch wrench; but sup-
pose, now, that this size proves to be
toosmall. The size he needs probably

EMATICS
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lies midway in value between 1/4 inch
and 5/16 inch. He can arrive at the
correct size by finding the arithmet-
ical mean of the sizes he has tried.
This is done by adding the figures and
dividing their sum by 2.

(

EN P
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(

An alternative method of arriv-
ing at this intermediate size can be
utilized by the service technician.
Instead of subtracting 1/16 from 5/16
as he did in his. first computation (1),
he subtracts 1/32, or one-half of 1/16,
from 5/16.

(=]

1 -9
323 )

&yl ==
16 32

w
N

Many technicians will perform
the foregoing steps scarcely noticing
the fact that mathematics is involved.
Some individuals use wrenches and
drills so often that the order of sizes
becomes memorized and computations
are unnecessary.

Powers of 10

An exponent is a number placed
atthe right of and above another num-
ber to indicate how many times the
latter is to be used as a multiplying
factor. Examples are:

PF INDEX - February, 1954
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10 =10 X 10 X 10 X 10 X 10 x 10 (H)
= 1,000,000
and
10° = 10 6)

An exponent may be a negative
number, in which case the value of the
term is the reciprocal of what its
value would be if the exponent were
positive. Examples are:

10-¢ — 1 (7)
10 X 10 X 10 X 10 X 10 x 10

1
~ 1,000,000
and

10':% 8)

Terms having exponents and
having the same base number (10 in
these examples) can be multiplied and
divided very quickly. Remember that
in multiplying, exponents are added
to each other; in dividing, exponents
are subtracted from each other. Ex-
amples are:

10° x 107 = 10¢*? = 10° (9)
and

10% — 100 = 10 = 1007 = 10 (10)
10? '

A number with an exponent of
zero has a value of one.

106 _ b6 — —
]_06_10 =10°=1 (11)

This discussion has been pre-
sented, because exponential numbers
are encountered frequently by the
service technician. The base number
10 with an exponent is very commonly
used as a multiplying factor in order
to abbreviate extremely large or ex-
tremely small figures. It is helpful
therefore to be able to work with
these powers of 10.

Converting from One Unit Size
to Another

Converting units in formulas
and equations from one size to another
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has proved tobe somewhat of a prob-
lem to service technicians who may
have tried this operation in order to
make a formula or equation more
applicable to a particular need. To
illustrate the problem, let us consider
the formula for the resonant frequency
of a tuned circuit. This formula is
stated conventionally as follows:

1
fr = %\—Lt (12)
where

f = resonant frequency, in cycles per
second,

L = inductance, in henrys,

C

1

capacitance, in farads.

The units employed in this
formula are seldom, if ever, en-
countered in common practice. Con-
sequently, it would be very helpful if
the formula were restated so that the
number of practical units could be
substituted directly. Let us assume
that the practical units for a certain
application are megacycles per sec-
ond, microhenrys, and micromicro-—
farads. The problem is to modify the
formula (12) so that it uses the factors:

f1 = resonant frequency, in mega -
cycles per second,

Ly = inductance, in microhenrys,
in micromicro-

C1 = capacitance,
farads.

At this point, emphasis should
be made of the fact that the letter
symbols in any formula or equation
stand for the numbers of certainunits
and not for the units themselves.
Failure to realize this has caused
most of the difficulty which techni-
cians have had with unit conversions.

To convert units in the resonant
frequency formula, the first step is to
establish some equalities:

TOOL ‘

& 5
8 6
f=10*x (13)
where

f = number of cycles per second,

f1 = number of megacycles per sec-
ond.

L=10°xL (14)
where
L = number of henrys,
L; = number of microhenrys.
C=10"xC (15)
where

C = number of farads,

C1 = number of micromicrofarads.

The second step is tosubstitute
these equalities in formula (12) ac-
cording tothe axiom which states that
equals may be substituted for equals
in any equation without destroying the
equation's validity.

Multiply both sides of (16) by 106,
Hence,

fi= 10
27108 X [, X 107 X G,

(1

Multiply within the square root sign,
and (17) becomes
f = 10-¢

e

S 1
2 107 X L,C, (18)

Since V10-18 = 1079, (18) can be
stated

fa= 10°

I | E— 19
27 X 16°\'1,G, (19)

Multiply numerator and denominator

on _the right side of the equation by
109. Then,

* * Please turn to page 62 * *
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NOTE FOR VALUE...

To the thousands of you who already have a
Model 650, you will appreciate knowing that its
design is so complete that only a simple conver-
sion is necessary for color use. This conversion
assembly, completely wired, is available from
the factory for $5. You can add this assembly to
your present 650 in a matter of minutes and thus
convert to provide all features of the latest
Model 650C White Dot Generator for Color TV,
as well as retain the black dots for black and
white receivers.
® o o o @

You can always count on HICKOK engineers to
make special efforts to keep your present equip-
ment up to date and operating to full specifica-
tions. It is interesting to note that due to HICKOK
engineering cooperation many HICKOK testers,
well over 25 years old, are still delivering top
performance in everyday use. It is policy such as
this that has contributed ' a great deal to the
present HICKOK position of "'First in Preference’’.
See the complete HICKOK line at your nearest
Radio Parts Jobber . .. and write today for the
new HICKOK Equipment Catalog No. 29.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10566 Dupont Avenue « Cleveland
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Another HICKOK First . . .

The Model 650C is another example of
HICKOK pioneer engineering and original-
ity in test equipment design to meet the
practical necessities of TV maintenance.

MODEL
650C

For Color TV . ..
The new 650C is an absolute
must for accurate registration adjust-
ment of the three color guns in the tube
of the new color TV receivers.

Simple to Use . ..

Just connect to the antenna of the color TV receiver
and adjust the 650C to produce WHITE DOTS on the
screen. Adjust color guns until colored fringes dis-
appear from around the white dots. With the 650C,
color register adjustments are a fast and easy job.
Without the 650C...a near impossible task.

The 650C provides the means for accurate adjustment
of Focus ¢ Convergence ¢ Centering of Individual
Beams ¢ Puyrity Yoke « Dynamic Convergence ¢ Lin-
earify and Aspect Ratio.

In Addition . ..
The 650C is an excellent instrument for fast
trouble-shooting in black and white re-
ceivers...and includes all features
of the present 650 model.

MODEL

650C
8, Ohio
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AMPLIFIER
a modified

design

by

In discussing the Williamson
amplifier in the '* Audio Facts"'
column in PF INDEX and Technical
Digest No. 30, for January-February
1952, we mentioned that since its
introduction by D. T. N. Williamson
in 1947 it had become one of the most
popular and well-known amplifier
circuits. Its popularity certainly has
not waned, on the contrary it has
increased.

Many manufacturers now pro-
duce their own versions of the Wil-
liamson amplifier. For instance, one
English-made amplifier, built to Mr.
Williamson's specifications and
carrying his signature, has been
placed on the marxzet in this country.
American and foreign-made output
transformers designed especially

WILLIAMSON

ON-OFF

ROBERT
B.

5V46

. ;_vBSN7GT

i

GAf -. ou:[m

CONTROL

BSN7GT

DUNHAM

Cable.

for this circuit are available, as well
as various kits composed of the most
important large components or com-
plete to the lust small itein in some
cases.

The amplifier using Stancor
components, constructed by us, and
described in the aforementioned
'* Audic Facts'' article has had a
great deal of rough service; but its
performance has been ubove re-
proach, giving us no reason for
complaint. No doubt this is repre-
sentative of the results obtained by
Williamson users in general.

Fig. 1. Modified Williamson Amplifier With Power Supply and

In fact, about the only thing to
be considered as a deficiency inthese
amplifiers was the maximum power -
output rating, which was not so high
as some desired it to be or thought it
should be to handle adequately the
high-amplitude peaks encountered
when reproducing some musical se-
lections. Various methods were
tried in an effort to increase the
power output. The most successful
one was the use of push-pull parallel
output stages whichrequired a larger
and heavier power supply.

* * Please turn to page 56 * *

Fig. 2. (A) Bottom View of Amp

February, 1954 - PF INDEX

lifier.

Fig. 2.

(B) Bottom View of Power Supply.
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INTRODUCING the greatest
advance in Conical antennas
. ..it's the all-new WALSCO Imperial.
Featuring a new “‘barrier disc’’
insulator with 2 inches of air
space between the terminals
to prevent shorts. Soot deposits,
dirt, moisture, salt, etc.,
cannot affect this insulator.
The WALSCO Imperial will therefore
maintain lasting high gain performance
anywhere, regardless of
weather conditions. Contact
surfaces and terminals will
never rust or oxidize. Front end -
hardware is stainless steel to
prevent corrosion losses permanently.
Front end elements

‘\‘:\ " htding pates
AT VEVOLTIONARY EONEAL TN 8 YRR
Y

e

3602 Crenshaw Blvd.,Los Angeles 16, Calif.




INTERMITTENT
RECORDER

A television receiver which
operates intermittently oftenrequires
many hours of labor before the cause
of the intermittent operation can be
found. The Magne-Pulse Type 202
intermittent recorder pictured in
Fig. 1 has been designed for the ex-
press purpose of shortening the length
of time required to identify a trouble
of this nature. The recorder is so
constructed that the service technician
can connect it to a receiver and ser-
vice other receivers while waiting for
the intermittent trouble to occur. The
technician is notified that the trouble
has appeared when a panel lamp on
the recorder lights and an internal
buzzer sounds. A bench scene show-
ing the use of the recorder is pre-
sented in Fig. 2.

Intermittent troubles can be
divided into two classes: (1) those
that exist for extremely short time
intervals and (2) those that exist for
a longer period. The first type is
difficult to identify, because the con-
ventional meter type of instruments
will not follow the variations in volt-
age which occur at the instant of

RED CIRCUIT

CONTROLS

Fig. 1. Magne-Pulse Type 202 Intermittent Recorder.
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trouble. The second type is almost
equally difficult to service, since it
includes those troubles that disappear
as a result of anunbalance introduced
by the connection of a conventional
test instrument. The recorder is ef-
fective intracing bothtypes of trouble
because of its fast response time and
the fact that it is connected to the
receiver before the trouble appears.

The Type 202 intermittent re-
corder consists of three VTVM cir-
cuits of different sensitivities and
ranges and of a regulated, self-con-
tained power supply. The schematic
diagram is shown in Fig. 3. Each
VTVM circuit is identified by a par-
ticular color for the panel lamp and
the input lead associated with that
circuit. The input of each VTVM can
be switched to accept positive or
negative DC voltages or AC voltages.

PAMEL
LAMPS
ADAST
CONTROLS
METER
SWATCHES

POILARITY
SW TCHES

7y

x
i;a; William &E. Burke

The following paragraphis a descrip-
tion which applies to any one of the
three VITVM circuits.

The input voltage from the re-
ceiver being tested is connected toa
switch which inserts a diode in the
circuit for AC voltages or removes it
for DC voltages. This switch also
reverses the polarity of a 1.5-volt
bias cell to compensate for positive
or negative DC voltages. The bias
cellis included as a reference voltage
to which the input voltage is com-
pared. A portion of the input voltage
is selected by the setting of the
METER ZERO potentiometer to be
exactly equal tothe voltage of the bias
cell, but of opposite polarity. Thus,
for normal operation, zero voltage is

* % Please turn to page 35 * *

Fig. 2. Bench Scene Showing a Technician Engaged in Servicing
a Receiver While the Intermittent Recorder Monitors Another
Receiver.
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M PR MALLORY & CO.inc
CAPACITORS ¢ CONTROLS « VIBRATORS ¢ SWITCHES » RESISTORS
RECTIFIERS ¢« POWER SUPPLIES « FILTERS « MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

First On The Market . . . more than 20 years ago
Mallory produced the first commercial Vibrators.

First As Original Equipment . . . today Mallory
produces more Vibrators for set manufacturers
than all other makes combined.

First With Servicemen ...surveys show that
Mallory Vibrators are preferred and used by 5
out of 6 servicemen.

Your Work Is Right The First Time when you
use Mallory Vibrators. The patented, tuned
mechanism assures completely dependable per-
formance . . . always. Ask for Mallory Vibrators

Cover 75% of Your Replacement Needs
with just 6 Mallory Vibrators!

Ask your Distributor about Mallory Deal 2448
which includes these 6 fast moving Vibrators.

And be sure you have a copy- of the current
Mallory Vibrator Guide. It is a complete cross
reference listing and service guide—the most
recent edition of a publication serving service-
men for nearly 25 years.

e,

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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In the Interest of . ..

Quicker

Servicing

by DON R. HOWE

CBS-Hytron Tube Socket
Locators

How many times have you been
faced with the problem of inserting a
miniature tube in a socket which is
not visible because of its location on
the chassis? Possibly you may have
been forced to remove the chassis
from the cabinet so that the socket is
visible in order to align the tube prop-
erlyfor insertion. Such steps not only
are trying on one's patience, they are
a waste of considerable valuable time
in performing what would otherwise
be a simple operation.

A socket locator has been devel-
oped to be used advantageously in a
situation like that mentioned. This
locator makes the insertion of a mini-
ature tube practically as simple as
that of the octal type of tube with its
built-in locating key. The locator
consists of a thin circular wafer about
the size of a dime. It has two circles
of holes with one circle matching the
pin arrangement on a 7-pin miniature
tube and the other corresponding to
that on a 9-pin tube. In the center of
the wafer there is a post which is
designed to fit the hole in the center
of the miniature socket.

The procedure for using the
socket locator is as follows: (1) if
necessary, straighten the tube pins
with a pin straightener; (2) slip the
locator over the ends of the tube pins
no more than half way, as shown in
Fig. 1, (3) move the tube about in the
region of the socket until the center

Fig. 1. Tube Socket Locator. (Courtesy CBS-
Hytron.)
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post on the locator falls into the center
hole of the socket (take care not to
slip the locator up on the tube pins
during this process); (4) rotate the
tube until the pins properly engage;
and (5) press the tube downward, which
process will slip the socket locator up
on the tube pins and allow the pins to
make connection. The foregoing pro-
cedure makes it necessary to leave
the socket locator on the tube, but the
construction of the wafer is such that
it will not affect the operation of the
circuit.

Currently, CBS-Hytronis making
these socket locators available in
connection with a quantity tube pur-
chase, with the offer extending through
February 1954.

Picture-Tube Breakage

In a recent survey conducted
among members of the RETMA
Service Committee by the Radio-
Electronics-Television Manufacturers
Association, some interesting results
were obtained. The purpose of the
survey was to determine the number
of picture-tube implosions as well as
the types of picture tubes involved.
The survey revealed that most im-
plosions occurred to 21-inch tubes
having cylindrical faces. One of the
questions asked on the survey was,
"What type of tube failed in this man-
ner?" From the answers to this
question, the tubes that failed were the
"21-inch rectangular cylindrical in
most cases,afew27-inchcylindricals,
and a few 17-inch rectangular
sphericals."” It is believed that the
use of the 21-inch cylindrically faced
tube will decline because of its extra
weight and susceptibility to breakage.

Another question asked on the
survey was, "'In what percentage of the
cases of tube implosions did the pro-
tective glass shatter?' The answer
providedan average figure of 69.7 per
cent. At first thought, this would lead
one to believe that the safety glass
does not perform the job for which it
is intended; however, this is not the
case. The energy required to break

the safety glass reduces the effect of
an implosion tremendously. For the
service technician, the best answer to
the implosion problem is to handle all
picture tubes with extreme care and
to pay particular attention to those
with cylindrical faces.

These notes were compiled from
a report by the Radio-Electronics-
Television Manufacturers Association .

New Horizontal-Deflection
Amplifier

The failures of 6BQ6GT tubes
have caused considerable trouble for
no apparent reason in some TV re-
ceivers. One trouble is in the form
of periodic breakdowns of this tube
even though the operation of the circuit
isnormal. The questionthenbecomes,
"What can be done to effect a more
permanent repair of the receiver?"

One tube manufacturer has de-
veloped a new type of tube intended to
overcome this situation. He states
that this tube will provide longer

* X

Please turn to page 83 * *

Fig. 2. The 6CU6 Horizontal-Output Ampli-
fier.
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CBS-COLUMBIA

- GENERAL ELECTRIC
- PHILHARMONIC

- WESTINGHOUSE

~ MOTOROLA

: . Designed for quick, simple instal-
~ “SYLVANIA- ' lation, these Stancor flybacks save
e s AT e your time. There are no holes to
- HOFFMAN = | drill, no leads to splice. Terminal
i T T o board layouts duplicate the original

' units—even include choke coils, re-
sistors, tube sockets and any other
components that are on the original.

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

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

°
EXPORT SALES: Roburn Agencies, Inc.

39 Warren Street « New York 7, New York
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Fig. 1. Granco UHF Coax-Tuner Model UH-1.

Granco UHF Coax-Tuner
Models UH-1 and UJ5

The Granco Model UH-1 and
Model UJ5 are UHF tuners designed
to be added to existing VHF tele-
vision receivers to provide all-
channel UHF reception. The Model
UH-1 differs fromthe Model UJ5 only
in that the latter has provisions for
an attached, slow-speed tuning drive.
The description of one will thus
suffice for both.

The Granco Model UH-1,shown
in Fig. 1, is a small unit intended to
be mounted inside the cabinet of any
television receiver having sufficient
spaceto accommodate it, In addition,
the receiver must be capable of
supplying the tuner with the necessary
power for operation: 240 volts DC at
25 ma and 6.3 volts AC at 1.1 amps.
The arrangement of the mechanical
tuning drive is left to the installer's
discretion.

The tuner, in combination with
the VHF tuner in the receiver, pro-
vides a double conversion of the UHF
signal to the receiver's IF. The
schematic diagram of the Granco
Model UH-1 is shown in Fig. 2. Note
that the antenna input circuit consists
of two coaxial cavities which form a
broadly tuned bandpass preselector.
The UHF signal leaving the preselec -
tors is coupled to a 1IN82 crystal
mixer. The oscillator signal is also
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A description of circuits and equipment

for Ultra High Frequency reception.

by GLEN E. SLUTZ

CRYSTAL
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Fig. 2. Schematic of Granco UHF Coax-Tuner Model UH-1.

coupled to this mixer, and the re-
sultant difference signalis applied to
a self-biased 6BQ7A cascode IF amp-
lifier. This stage is connected in
cascode to provide low-noise ampli-
fication of the signal. The IF output
transformer may be adjusted to set
the tuner output on either channel 5
or channel 6 for acceptance by the
VHF tuner in the receiver.

The output circuit of this
Granco UHF tuner has a balanced
300-ohm impedance. To connect the
tuner to the VHF tuner in the re-
ceiver, disconnect the VHF antenna
from its original terminals. The
output of the Grancounit is on a short
length of 300-ohm line which is long
enough so that it may be attached to
the antenna terminals of the receiver
if the tuner is mounted close tothese

RANGE
SELECTOR

>

OFF-VHF-UHF
SWITCH

DIAL WiINDOW
FINE
TUNING

Fig. 3. Walsco UHF Converter Model 2000.

terminals. In some cases, this line
may have to be extended in order to
make connection. When both UHF
reception and VHF reception are de-
sired, an antenna change-over switch
should be inserted in this lead. A
low-capacitance, double-pole dou -
ble -throw wafer is recommended for
switching the receiver input from the
VHF antenna to the UHF tuner output
and vice versa. It may be desirable
in some instances to break the B+
lead to the UHF tuner when receiving
VHF; the switch contacts for this
function may be incorporated in the
antenna switch. Opening the filament
lead to the tuner is not advisable.

The UHF antenna input circuit
of the Granco Model UH-1 tuner has
a balanced 300-ohm impedance. If a
75-ohm input impedance is called
for, the antenna transmission line
can be connected between one of the
antenna terminals and ground.

Walsco UHF Converter Model 2000

Designed for use with any VHF
television receiver capable of tuning
channels 5 or 6,the Walsco UHF Con-
verter Model 2000 will provide re-
ception of channels 14 through 83.
Fig. 3 is a photograph of the Walsco
unit and shows the f{ront-panel lay-
out. The knob on the lower left is the

* * Please turn to page 51 * *
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These RCA types today give you. ..

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

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

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

The RCA-6AL5 now utilizes double hel-
ical heaters to insure low hum and pinched
cathodes to minimize cathode shift within
the mount. These features make possible
greatly reduced microphonics.

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

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

7T 7 7

So, you just can’t afford to buy anything
less than the best in receiving tubes. . . and
that’s RCA.

Longer Life

L
~

Superior Performance

At No Extra Cost

RADIO CORPORATION of AMERICA

MNARRISON. N.J.
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by ROBERT B. DUNHAM

There may be some doubt as to
whether or not a sound system is
operating as it should. Maybe it has
just been installed or maybe it has
been in use for quite some time, but
it does not sound just right. And,too,
maybe the reproduced sound is so
bad that we know definitely that some-
thing is wrong. In any case one thing
is certain, we need some method or
means of testing or checking to
enable us to locate the trouble so
that it can be corrected.

Experience and familiarity
with audio equipment are great assets
to possess when adjusting or check-
ing a sound system. The ear alone
cannot be relied upon for critical
work. Actually something more is
needed if we are to measure the per-
formance of any or all sections of
the sound system. A few simple tests
with the right equipment can oft-
times locate the difficulty or defect
quickly and without guesswork.

Many of the instruments com-
monly used when testing electronic
equipment, including radio and tele-
vision receivers, can also be used in
audio work; but some methods and
certain pieces of equipment have
been developed particularly for
checking high-fidelity systems.

One such method of testing is
the one making use of test records.
This is logical since a record makes
use of every section of the sound
system from the turntable and pickup
to the loudspeaker and the room in
which the listening is done.

Some of the many test records
now available can be used by the in-
dividual to provide for a listening
test only. Others require the use of
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additional test equipment, such as
meters and oscilloscopes, and may
also require some technical know-
ledge on the subject. The tests made
with these records can give very de-
finite clues as to what the trouble is
and where it is located.

Asfar astest records are con-
cerned, probably the demonstration
record must be considered the basic
one. TheHi Fi enthusiast has always
had his pet records which he used to
judge the merits of a sound system.
Maybe just a few extremely low tones ,
a cymbal crash, or a flurry of drums
were the only portions used; but he
was able to form an opinion on the
fréquency response of the system
and on its ability tohandle transients.

Although the art of recording
has advanced to the point where the
majority of the present-day records
canqualify for use as demonstrators,
the various demonstration records
issued by the different manufacturers
do serve a very useful testing
purpose. A recordsuch as Capitol's
'* A Study in High Fidelity'" certainly
does provide program material suit-
able for displaying the ability or lack
of ability of a sound system to re-
produce a wide range of musical
effects. The text (most of it written
by Charles Fowler, editor of High
Fidelity Magazine) accompanying this
record adds to its value.

The test records, such as the
Clarkstan Sweep Records (discussed
and demonstrated in '' Audio Facts''
in PF INDEX and Technical Digest

| ‘ \

HitiH Gt

#35, November -December 1953) and
those furnished by Cook, Dubbings,
RCA Victor, Columbia, and others do
provide more specific and technical
information. We will discuss the
features of some representative re-
cords and consider some of thethings
to be accomplished with them.

The Dubbings' D-100 test re-
cord carries these descriptive words
'* The Measure of Your Phonograph's
Performance'' on the front of its
protective sleeve. Most of this
measuring is done by just listening to
the recording as it is being played
according to the instructions printed
on the back of the sleeve.

It is a 12-inch 33 1/3-rpm LP
microgroove record which is to be
played with a 1-mil stylus. The two
sides (each cut in twenty bands) are
identical. One side is to be used for
making tests while the otheris kept
in reserve and only used as a refer-
ence for the test side. Fig. 1 shows
a section of this record.

The first and logical test is for
adjustment of the weight of the pickup
ontherecord. This is done by counter -
balancing the arm. With some arms
one can attach paper clips, a small
coin, or suchto the tailend ofthe arm
to attain balance; and with other arms
the counterbalancing spring will have
to be adjusted tothe weight which will

* * DPlease turn to page 75 * *
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69 mc—channel 4

195 mc—channel 10

Directivity patterns of the
CONICAL are exceptionally
clean. The strong major lobe
indicates fine directivity.

Now ready to join the fastest-growing and fastest-selling anten-
na line in the United States is a new ampHENoL VHF antenna.
Designed to supplement the fabulous INLINE* for VHF recep-
tion, the new CONICAL antenna will give true-picture recep-
tion in every VHF signal area: major, fringe and long-distance.
Gain and directivity have been engineered to the high aMPHENOL
standards that have set the quality goal for the entire industry;
craftsmanship attention to the small but important details make
the CONICAL another example of amPHENOL's fine antenna
work.

AwmpHENOL CONICALSs are available in single, two and four
bay models. The stacked models use unique phasing harnesses
for extra gain. The CONICAL may be obtained in packaging
that contains all the necessary stacking equipment or else the
individual antenna may be purchased one or two to a carton.
In addition, the single bay CONICAL is available in a complete
antenna installation kit.

All elements of the CONICAL are constructed of sturdy,
long-lasting seamless aluminum tubing — assuring rust-free

years of top performance.
*Reissue U. S, Patent 23,273

AMERICAN PHENOLIC CORPORATION

model 114-068 CONICAL

a VHF CONICAL

=y antenna built to the
Quality Standards of
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High gain of the CONICAL is illustrated in the pain
charts for single, two bay and four bay models. Mecsured
in accordance with proposed RETMA standards, the
charts also show the desirable flatness of the gaim.
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DESIGN FEATURES

by HENRY A. CARTER

Printed Circuit IF Strip

Anew product has recently been
made available to the television in-
dustry by the Radio Corporation of
America. This product is a complete,
printed-circuit, IF assembly employing
three 6CB6 tubes as IF amplifiers and
a IN64 crystal diode as the second
detector. The assembly is designed
for use in television receivers of the
intercarrier type employing a video
IF of 45.75 mc and a sound IF of 41.25
mc. A top view of this unit appears in
Fig. 1.

All components of this assembly
are mountedon a panel 8 25/32 inches

i i.&)"‘-e\[ ‘,@\; p

Fig. 1. Top View of the RCA Printed-Circuit IF Strip Installed in a

Television Receiver.

long and 1 15/16 inches wide. Fig. 1
shows how these components are
arranged on the mounting panel. The
leads of the individual components are
fed through the panel to the printed
wiring underneath, and they are then
secured physically and electrically by
a dip-solder process. This soldering
process eliminates the individual
soldering of each connection and pro-
vides more uniform connections
throughout the strip. Mass production
of the units is simplified by this pro-
cedure. The printed wiring and dip-
soldered connections are shown in
Fig. 2.

The coils and transformers used
in this unit are also of the printed-
circuit type. One of the coils and its
associated shield can are shown in
Fig. 3. The coils are fabricated on
plastic strips by the RCA photo-etched ,
copper -foil process resulting in {lat
coils with rectangular windings. A
higher degree of tolerance can be
maintained by this method. These
coils are tuned by a metal disk which
is screwed closer to or farther irom
the coil. The tuning adjustments are
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accessible throughholes in one side
of the shield can. All the holes are
located on the same side of the IF
assembly. The alignment of the IF
strip may therefore be made from the
topof the chassis, thus facilitating the
alignment procedure,

A schematic diagram of the IF
strip appears in Fig. 4. Reference to
this diagram will show that the output
of the tuner is fed through a shielded
cable to the input circuit of the first
IF amplifier. The inputcircuitfeatures
two of the printed-circuit coils con-
tained in a single shield can. The coil
12 in series with the grid of V1 is
tuned to 43.5 mc. This coil and the
tuned coil in the plate circuit of the

Circuit Wiring.

Fig. 3. A Printed-Circuit Coil Partially Re-
moved From Its Shield Can.

mixer provide a double-tuned circuit.
Coil L3 istuned sothat it will be series
resonant with capacitor C5 at a fre-
quency of 39.75 mc. These latter two
components forma trap for attenuating
the adjacent picture carrier signal.

The plate circuit of the first IF
amplifier and the grid circuit of the
second IF amplifier contain a rather
unique circuit. Four of the printed-
circuit coilsareusedtoform a double-
tuned, double-cutoff bandpass filter.
Coil L6 and capacitor Cl1 are series
resonant at 41.25° mc which is the
frequency of the accompanying sound
signal. This sound signal will there-
fore be attenuated by the series trap.
The trap formed by coil L7 and

| ,- o+ -]
| iﬁ i-ﬁ{‘;—‘r“‘:} ?3!

Fig. 2. Bottom View of the RCA IF Strip Showing the Printed-

capacitor C12 is resonant at 47.25 mc.
This is the frequency of the adjacent-
channel sound signal. Coils L4 and
L5 form a double-tuned circuit which
gives the desired bandpass. The
combined action of coils L6 and L7
offers ahigh impedance to frequencies
within the desired bandpass. This
results in a higher degree of coupling
between the plate and grid circuits.

The second and third IF stages
are transformer coupled to each other.
The transformers used in this ap-
plication have tuned primary and
tuned secondary coils. Transformer
coupling is also used between the
third IF stage and the crystal detector.

Motorola Model 53F2

The Motorola 53F2 radio-
phonogragh combination contains a
rather unusual system of record re-
production. The entire radio, with
the exception of the antenna circuit,
isusedin this system of reproduction.

* * FElease turn to page 73 * *
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SERVICEMEN:

PROFIT MORE IN 54

- Federal 5 3

Now in their new color, “Rectifier Red,”’
Federal selenium rectifiers are available in
a wide range of package types: 8-unit re-
placement kits; Universal replacement line
(boxes of 12); Standard replacement lines
(boxes of 12 and 24); single rectifiers in

) Federal seLenium RECTIFIERS

The complete line—packaged for unit and bulk sales

packages for sale through Federal’s self-
service counter dispenser. Also available:
All-purpose assembly kits and ‘“packaged
power” stacks. Servicemen know Federal...
through millions of profitable replacement
jobs . ..in TV, radio and many other fields!

@) Federal coaxiaL caBLEs

For Trustworthy Transmission—HF, VHF, UHF

Whatever your transmission line require-
ments—look to Federal—America’s top
source of regular RG types—including the
Federal-developed low-temperature, non-
contaminating thermoplastic jacket. Federal

out the manufacturing process. Every possi-
ble test is made to insure constant efficiency
of physical and electrical properties under
the most rugged conditions. Check with your
Federal Distributor . . . specify Federal RG

coaxial cables are quality controlled through- type cables and you’ll always be sure!

9 Federal TV LEAD-IN CABLES

For North, East, South, West—wherever you find TV

With Federal in stock you have the answer
—and a profitable answer —to your custom-
ers’ lead-in problems . . . for initial installa-
tion or replacement. Federal’s quality-con-
trolled cables meet the needs of Community
TV, urban centers and fringe areas . . . re-

One of the newest members of the Federal
Product Line . . . “S-C-S” Germanium Di-
odes . . . engineered, designed and preci-
sion-made to provide thousands of hours of
dependable performance. Federal’s “S-C-S”
diodes are a notable contribution to diode

SELENIUM-INTELIN DEPARTMENT
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gardless of local conditions. Moreover,
Federal has a cable for every electronic ap-
plication. Federal is a leader in cable pro-
duction . . . Federal has pioneered in the
field for years. Millions of feet sold is proof
that you can profit with Federal...!

O) Federa/ ~s-c-s"* GERMANIUM DIODES

Another outstanding Design Achievement by Federal

progress . . . offering the same high-quality
single-crystal germanium and the same pre-
cision techniques used in transistor produc-
tion. Get the facts about “S-C-S” diodes. ..
with features that are sure to lift them to a
top spot in the diode sales picture!

Federal Telephone and Radio Company

100 KINGSLAND ROAD, CLIFTON, N. J.

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

*

SINGLE
CRYSTAL
STABILIZED

See your
Federal Distributor
or write to Dept. F-9118
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Test Instrument |

Coupling Methods

Service technicians are by
nature an inquisitive lot, forever
asking themselves "Why?'" This
natural curiosity is their stock in
trade, so to speak, and the pleasure
that comes from solving a particu-
larly "knotty' problem gives them a
gratifying sense of achievement
apart from the monetary reward
they hope to obtain.

During the course of a receiver
alignment the technician may read,
"Dummy antenna .1 mfd" or
"50 mmf," as the case may be. Not
having that particular value at hand
at the moment, he may substitute the
nearest value he does have and pos-
sibly with satisfactory results. This
naturally leads to the questions,
"What determines the proper method
for connecting a test instrument to
the receiver?' or "What determines
the value of the capacitor or resistor
to be used?"

Perhaps the simplest appli-
cation would be the use of a block-
ing capacitor. As the name implies,
it is used to block any DC voltage
present at the point of connection.
This serves two useful purposes:
(1) it keeps harmful voltages from
being applied to the test instrument,
and (2) the circuit in question is not
disturbed by additional current
drain. Of course, the testinstrument
may already be protected by its own
blocking capacitor, but many do not
have this feature. This is especially
true of modern sweep generators
and RF signal generators, which
usually have their output terminated
in an attenuator designed to present
a nearly constant impedance output

40
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Fig. 1. Dummy Antenna for Use with Auto-
mobile Receivers.
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at all settings. If this output attenu-
ator is accidentally connected across
a voltage source without the pro-
tection of a blocking capacitor,
damage is very likely to result.

When used in this manner, the
value of the capacitor is not critical.
Values used commonly range from
.00l mfd to .5 mfd. The main re-
quirement is that the reactance of
the capacitor be low enough at the
frequencies involved so that most of
the output signal is applied to the
circuit under test. The voltage
rating of the capacitor should be
high enoughto withstand any voltages
encountered.

Some alignment instructions
for AC-DC receivers may recommend
the use of a .1-mfd blocking capacitor
with the further instruction that this
value be changed to .00l mfd or to
200 mmf, if AC power is used with-
out an isolation transformer. The
reason for the change to the smaller
values is to reduce hum modulation
of the signal, a condition which would
make alignment of the receiver more
difficult. With the capacitor of the
larger value, a portion of the 60-
cycle line voltage may be applied to
some portion of the signal circuit of
the receiver. The reactance of a
.001-mfd capacitor is 100 times that
of a .1-mfd capacitor, so the use of
the capacitor of the smaller value
will reduce the hum-signal input
considerably. The RF gignal is at-
tenuated also, but the attenuationis
negligible compared to that of the 60-
cycle signal.

In cases where the test instru-
ment is to be connected to a tuned
circuit, the choice of capacitor for
coupling appears to be more critical.
In checking several radio receivers,
the use of a capacitor of value smaller
than that recommended had no ad-
verse effect other than to decrease
the signal strength applied to the
receiver. When a value larger than
the recommended value was used,
the tuning of the circuit was changed
slightly. The higher the frequencies
involved, the more effect a larger

capacitor will have. Any form of
isolation serves to reduce the effect.
An example would be the use of a
transformer in an antenna circuit,
with the transformer having a tuned
secondary winding and an untuned
primary winding. A connection to
the primary would have less effect
on the tuning of the secondary than a
direct connection to the secondary.

The dummy antenna for use in
aligning automobile receivers will
usually be chosento simulate as near-
ly as possible the normal conditions
one meets during actual operation of
the receiver in an automobile. In
addition, alignment instructions
usually specify that the antenna
trimmer should be repeaked with the
receiver installed in the car and with
the antenna extended as for normal
use. Incidentally, although the term
"dummy antenna" is loosely applied
to any device for connecting the test
instrument to its associated circuit,
inthis case it is more nearly correct
because the dummy antenna is de-
signed to duplicate the electrical
characteristics of the real antenna.

A typical dummy antenna for
use with automobile receivers is
shown in Fig. 1. In use, the two ca-
pacitors are effectively in parallel
across the receiver input.

The standard dummy antenna
recommended by the IRE for use in
receiver alignment and testing is
shown in Fig. 2. This antenna is
designed to give optimum results
over as wide a frequency range as

possible.

Where sweep generators are to
be used in aligning and in checking
the over-all response of a circuit, it
is important that the impedance of
the generator be properly matched to
the input of the circuit under con-
sideration. Otherwise, standing
waves will occur on the generator
output cable, and the response curve
will be distorted.

The standard 300-ohm FM
dummy antenna is shown in Fig. 3.
R1 and R2 are of equal value, and R3
is the output impedance of the FM
generator. The total value of Rl + R2
+ R3 equals 300 ohms.

* * Please turn to page 55 * *
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Fig. 2. The IRE Standard Dummy Antenna.
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. yours is
' serious husiness ..

If TV service is your chcsen profession, yos have
o serious stake in it. Ifs your way of life and it
serves a vital role in man’s new=s51 and most
powerful means of communmication. Th2 me1 who
takes his service sericusly w Il eajoy the kzanefits
of ¢ successful business career. Cus-crmers durn to
the serviceman who believe; #hat anty quali-y cem-
ponents a-e worthy of quality worl ranshig.

y

You can cepend on Du Monmt qudlity picture tibes
to do more for your service.

Replacement Sales, Cathode Ray Tube Div sion
Allen B. Du Moat Laboratories, In:., Cliftoy, N. J.

PIONEER PN BIG PACTURE TUBES * ORIGINAIOR OF 1HE FAMQMS BFNT-GUN AND SELFOCUS *
LEADER IN HIGH-RESOLUTION * MAJOR SJPOLIER TQ MCST FINT TELEVIS.ON RECEIVER MANUFACTURERS 3 \ > *Trade-Mark

28 PF INDEX - February, 1954



™

Theory of Operation and a "
Guide for Construction

Long-distance television re -
ception is of interest to many TV
viewers, particularly those who are
many miles away from the nearest
station. An installation for long-
distance receptionrequires that many
points be taken into consideration.
The importance of several of these
points will be dependent upon the in-
dividual installation, while many
points will be common to all. Such
installations are not unlike the pro-
verbial chain which is only as strong
as its weakest link. Every ''link"
from antenna to receiver must work
properly because of the low intensity
of the available signal.

One of the prime considerations
isthe selection of a suitable antenna.
The desirable characteristics of such
an antenna are: high gain, sharp
directivity, and broad frequency re-
sponse. High gain is desirable be-
cause of the low strength of the signal
that will be received. Sharp direct-
ivity is important to eliminate un-
wanted signals which may cause
interference and ghosts. The di-
rectional pattern also reduces the
noise pickup which would be detri-
mentalto a good picture presentation.
If signals are available from several

Fig. 1. Lobe Patterns of a Rhombic Antenna.
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stations, an antenna with broad fre-
quency response will permit a reten-
tion of high-gain characteristics
over several channels. One of the
antennas which exhibits these char-
acteristics is the rhombic. The dis-
advantage of a rhombic antenna for
reception of VHF television channels
lies in its large size. This factor
requires that a large spacebe avail-
able for its erection and also makes
the antenna impractical for rotation.
Where space isnot a major problem,
this rhombic antenna will usually
prove to be a good choice.

Before considering the design
of a suitable rhombic antenna for
VHF television reception, abrief
discussion of the theory of such an
antenna will be beneficial. The theo-
retical consideration for VHF departs
somewhat from the considerations
as applied to the lower frequencies.
At frequencies between 5 mc and
35 mc, a transmitted signal is re-
flected from the ionosphere and
returns to the earth at some angle.
This angle is called the wave angle.
At long distances from the trans-
mitter, this wave angle mustbe con—-
sidered as a basis for the design of

=
I

< — DESIGN

by DON R. HOWE

mary signal path for VHF is line of
sight rather than reflected path. In
this case the wave angle becomes
zero degrees and necessitates a
different approach to a practical an-
tenna design.

A rhombic antenna, as viewed
from above, is shown in Fig. 1. The
major lobes of each leg are also
indicated in this figure. The proper
combination of these lobes gives the
antenna its directivity and high gain.
Signals in lobe 2 and lobe 4 combine
in such a manner as to reinforce
each other. Since the signal in lobe
2 is 180 degrees out-of-phase with
the signal in lobe 4, some method
must be employed to permit the lobe-
2 signal to arrive at point '""C'' in
proper phase relationship toadd with
the signal in lobe 4. This is accom-
plishéd by making distance '' AC'' in
Fig. 1 one-half wavelength shorter
than the '""ABC'' distance, where
points ' A'" and ""C'' are midpoints
in their respective legs. This one-
half wavelength difference will exist
when the tilt angle "' 8" has the cor-
rect value for the desired leg length.
The angle '"'8'" thus becomes a -

low-frequency rhombics. The pri- * * Please turn to page 79 * *
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Fig. 2. Graph Showing How Gain Varies With Leg Length.
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CONICAL

Sell the antennas that are “selling” for you.
Ward is promoting their new line of Tele-vane

The American Home

Architectural Forum

Better Homes and Gardens

Business Week

House Beautiful
Write today for the giant Tele-vane Sales Kit that
gives you the complete schedule plus many, many
more selling aids. Tie-in with this gigantic selling

THE wnnn PRODUCTS CORP.

DIVISION OF THE GABRIEL COMPANY
1148 Euclid Avenue, Cleveland 15, Ohio

NEW BEAUTY on the housetops
INCREASED SALES of TV antennas

Antennas right to the consumer with national
advertisements in:
Popular Mechanics Magazine
Popular Science Monthly
Time
House and Garden Book of Building
Newsweek

campaign for the newest, most revolutionary idea
in TV antennas yet.

In Canada: Atlas Radio Co., Ltd., Toronto, Ont,
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The rapid advancements made
in the fields of radio and television
have required the service technician
to become progressively more tech-
nically minded. During the course of
advancement, terms formerly used
only by engineers have become in-
creasingly important to the service
technician. ''Microvolts per meter"'
is an example of such terminology.
Unfortunately, considerable con-
fusion has surrounded its meaning,
and this article is presented in the
hope that a ciearer understanding
may be obtained.

Electromagnetic waves radiated
by a transmitter are accompanied by
electrostatic waves which produce a
stress inspace. The stress increases
as the strength of the field increases.
Since this stress may be measuredin
volts, field intensity may also be re-
presented interms of volts. However,
if the stress developed across five
meters in space were measured, the
resultant voltage would be greater
thanthat measuredacross twometers
in space. This makes the measure-
ments meaningless unless the length
used is specified. In order to elimi-
nate this confusing aspect,a standard
of one meter was adopted. From this
one-meter standard, the term
' microvolts per meter'' was derived.
As aresult, all field intensities ex-
pressed in this term may be compared
directly. It should be understood that
the word ''meter'' refers to a linear
measurement and is not representa-
tive of the wavelength which is also
commonly expressed in meters.

Absolute field-intensity values,
expressed in microvolts per meter,
are commonly arrived at by two
methods. The first method is by cal-
culations employing various known
factors. This method is used to
predict the field intensity at some
point without taking actual measure-
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ments at this point. The number of
factors employed and the complexity
of the calculations are dependent
upon the accuracy desired. The re-
lationship of these factors is revealed
inthe following formulaused for pre-
dicting absolute field intensity. This
particular formula does not account
for the earth's curvature. For
directive transmitting antennas, the
formula indicates field intensities in
the direction of maximum radiation.

3.2ahYywy
E = ———
A

where

E = field intensity, in microvolts per
meter.

a = height of receiving antenna above
ground, in feet,

h = height of transmitting antenna
above ground, in feet,

W = effective radiated power (ERP)
of the transmitter, in watts,

A= wavelength, in meters,

d = distance from the transmitting
antenna, in miles.

Examination of this formula
reveals that the field intensity is
directly proportional to the heights
of the antennas and to the square root
of the radiated power. It is also
shown that increasing the wavelength
(decreasing the frequency) will cor-
respondingly decrease the field
strength. Doubling the distance from
the transmitter will decrease the
field int%nsity by one fourth, as shown
by the d° term. This formula is used
for line-of -sight propagation at fre-
quencies upto 250 megacycles. Actual
field intensity will vary somewhat

from the value found in this formula
because of the effects of terrain and
atmospheric conditions.

The second method of deter-
mining absolute field intensity at a
particular location employs actual
measurements which are transformed
by calculations into microvolts per
meter. This system requires rather
elaborate equipment and usually de-
mands a known standard as a basis of
calculation. Field-intensity measure-
ments taken by the service technician
with the equipment available to him
are generally expressed in relative
values and not in terms of microvolts
per meter.

Additional problems arise when
absolute field-intensity values are
used to estimate receiving conditions
at some point. For example, consider
a dipole which is resonant at 144.0
megacycles and which has an effective
length of 1.0 meter. A similar an-
tenna for 288.0 megacycles will have
an effective length of 0.5 meter. The
voltage induced across the 144.0-
megacycle antenna by a 144.0-mega-
cycle signal of a given absolute field
intensity would be approximately
twice the voltage induced across the
288.0-megacycle antenna by a 288.0 -
megacycle signal of the same inten-
sity. The longer antenna has more
voltage induced in it because its
capture area is twice as great. This
is illustrated in Fig. 1. The readings
on the meters are only indications of
the voltages induced in the two an-
tennas and not true measurements of
absolute field intensity.

It may be seen from Fig. 1 that
a greater field intensity would be re-
quired at the higher {requency in
order to produce the same voltage

* * Please turn to page 50 * *
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—_‘—200 nY

{B) Antenna Rescnant ot 288.0 mc.

Fig. 1. The Effect of Antenna Length on
Induced Voltage.
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SUWED ! YourT tuner

small parts problem!

THE STANDARD TUNER
(not included in kit)

Get the handy' all-ﬁewh Now ... 104 small TV tuner parts are at your fingertips

in one convenient, low-cost kit that’s sturdy, compact,

T“ne! fully labeled for quick reference. You get the most-
. | e called-for parts servicing Standard tuners series TV-200,
TV-1500, TV-2000 and TV-2200. Each item is individ-

Replu‘emen' ually boxed, except the very small.

More Profit—3$25.03 worth of tuner parts for only $22.50.

Parts Ki
urts I' Save Time—Hard-to-find tuner parts right at hand for

" Io|| quick, sure selection.
0. .
Build Customer Goodwill— Replace tuner parts direct

IN TV IT’S STANDARD from your Standard kit, so your customer will know

each part is completely new.
S Plan now to speed up your service work, bring new

order and efficiency to every job. Get your Standard

COIL PRODUCTS CO..INC. tuner replacement parts kits today! Call, write or wire
CHICAGO LOS ANGELES BANGOR, MICH. your parts jobber, or address Standard Coil Products
NO. DIGHTON, MASS, Co., Inc., 2085 N. Hawthorne Ave., Melrose Park, lIl.

Export Agent:
Rocke International Corporation, 13 E. 40th St.,, New York City
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NAMES. New inventions, new
techniques, and new industries are
just like new babies —they need names.
Right now, one new enterprise is try-
ing to choose from a variety of pos-
sibilities, while another doesn't even
have a single good name yet.

What's your choice among these:
(1) subscription TV, (2) tollivision,
(3) C. 0. D. TV, (4) pay-as-you-peek
TV?

What can you offer for the
magnetic-tape recording industry?
It needs three related names corre-
sponding to photographing, photograph,
and photographer. Despite the tempt-
ing $100 reward offered by the new
magazine, Tape and Film Recording,
we can't dream up even a single pos-
sibility. Each time we give the brain
a whirl we end up with Magnecording,
Magnecord, and Magnecorder, which
of course are out because one far
seeing tape equipment manufacturer
put them to commerical use long ago.
We'll just have to wait and see what
wins this jackpot. The contest ended
Dec. 30, 1953.

You can still become a charter
subscriber to this interesting new
bimonthly, getting Vol. 1, No. 1 (a
collector's item) and the next five
issues for two dollars. The address
is Severna Park, Md.

WHISTLE STOP. High-fidelity
equipment is stopping traffic on the
highways as well as in the shops these
days. One chap who lives up the turn-
pike a bit from us decided to try out
his brand-new LP recording of rail-
road sound effects at full volume.
When it came to the part where the
train whistles for a crossing, there
was a wild screech of brakes outside;
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a passing motorist had reacted in-
stinctively. Wonder if he ever found
the train.

g/feﬁ”\
oA

KEEPING UP. Back in 1945,
the Electronics Dictionary which we
put out in collaboration with Nelson
Cooke had some 6,500 terms. A
search of the literature published
since then reveals just about 6,500
new terms that aren't even in; thus,
in just eight years the terminology of
the industry has doubled. This dra-
matically points up the importance of
reading and studying your technical
periodicals, where all new terms first
occur.

Take this very issue of the PF
INDEX; the odds are that a thorough
reading will add at least a dozen new
terms to your vocabulary. Learning
them month by month comes easy;
but when you let yourself get behind for
years, that's when it gets tough.

Anybody want to be an electron-
ics lexicographer? Here are a few
samples of what need defining: scat-
tersounding, moire effect, debunching
factor, dispenser-type emitter, mirror
polaristor,diamagneticdielectric,
blanking clamper, stereovectorcardio-

graph.
R )

LINE VOLTAGE. Where line-
voltage regulationis so poor that good
radio or television reception is impos-
sible yet the power company ignores
complaints, T. L. Bartholomew offers a
solution in the December issue of
Radio-Electronics. It involves some
trouble and expense, but there are
often cases where this would be
justified.

Dollar and Sense
Servicing

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

His procedure, based on years
of work for power companies as well
as consumers, is to make just one
complaint to the power company. If
this doesn't work, get a strip-chart
type of recorder and make a record-
ing of line voltage for seven days.
Put time of day and date indications
in the margin, have the chart signed
by one or two witnesses, then present
it to the Public Service Commission
having jurisdiction over the company
in question. Be sure, of course, that
you are using a reliable instrument;
if possible, have it checked by the
local power company beforehand. He
says this technique has never failed
to bring about voltage stability, even
though correction of the trouble is a
real expense to the power company.

w2,

HONEYCOMB. For something
new in speaker grille cloth, watch for
the honeycomb Saran weave made by
the Lumite Division of Chicopee Mills.
It's all plastic, comes in a variety of
decorative patterns and colors, and
has essentially no effect on passage
of sound waves.

A research report containing
response curves shows that it ap-
parently even amplifies sound. With
a General Radio sound-level meter
positioned to pick up the constaat
output of a speaker, placing the new
grille cloth over the speaker made
the meter go up. It was not much, to
be true; and at certain other fre-
quencies the meter went down instead,
so it's apparently just a frequency-
selective acoustic-lens effect.

The plastic cloth will take even
more punishment from "kids'" than
Lumite's highly popular Saran window
screening,

* * Please turn to page 85 * *
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Announcing the Greatest

Antenna on Earth.

G
) ¢ TRUE BROAD BAND TUNIN

* RUGGEDIZED DEPENDABII.ITY

% TACO CLICK-RIG CONSTRUCTION

The first high-gain, broad-band colinear-yagi for coverage

of all VHF channels. Not a composite of a high-band and low-
band antenna but a basically new development —

DESIGNED SPECIFICALLY TO RECEIVE ALL 12 VHF CHANNELS.

The Taco Trapper ends all questions of antenna selection.

One model fills- all VHF reception needs. Used singly, the Trapper
out-performs all broad-band antennas. Stacked, the

Trapper answers all fringe and ultra-fringe requirements.

Packaged — two Trappers per
carton to reduce your inventory probiem.

Cat. No. 1880 Taco Trapper
for Channels 2 thru 13. List 5]9 75 each

Cat. No. 1882 Twin Trapper
Stacking Line. List 5] 75 each

% YAGI DESIGN FOR SUPER"‘

s
FSWre s :.:,;,x:é?ﬁ"ﬁgﬁ
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Intermittent Recorder

(Continued from page 17)

fedto the next stage whichis a 12AX7
connected as a cathode-coupled phase
inverter. With zero voltage at the
grid, the voltages at the two plates
will be equal; thus, no output voltage
will be produced. The phase-inverter
stage will operate when the voltage
input to the instrument varies either
higher or lower. The voltage applied
to the grid of the phase inverter will
go positive or negative according to
the input voltage, and the two plate
voltages will vary in opposite direc-
tions. The resulting potential differ-
ence is directly coupled to the plates
of a 6AL5 which is connected as a
full-wave rectifier. This circuit
produces an output voltage which is
proportional in value to the potential
difference between the phase-inverter
plates but which is always positive.
The gridof a 2D21 thyratron receives
this voltage. During normaloperation,
the 2D21 grid is biased just below the
conduction level. When the input volt-
age to the recorder varies as a result
of intermittent trouble, a positive
voltage is applied to this grid andthe
tube will conduct. A relay in the
plate circuit is actuated and lights
the panel lamp associated with this
circuit. The buzzer will also sound
if the tone switch is in the TONE
position. The controls and indicator
associated with any one VTVM circuit
occupy positions in averticalrowdi -
rectly above the input connector for
that circuit. This arrangement can
be seen in the front view of the re-
corder shown in Fig. 1.

One of the characterisitcs of a
thyratronis thatthe grid loses control
of the plate current once the tube is
conducting. Thus, the lamp and buz-
zer remain activated even though the
input voltage returns to normal. The
RESET button must be depressed to
cut off the lamp andbuzzer. An addi-
tional feature of this recorder is that
the VTVM circuit which is first acti-
vated disables the other two circuits.
Such an action results from the fact
that the cathodes of the three thyrat-
rons are connected together; and
when one tube fires or conducts, the
common cathode voltage rises from
105 volts to 140 volts positive. Ef-
fectively, this imposes a negative 35-
volt bias on the control grid of all
three tubes, and the other two tubes
are thus prevented from firing. This
disabling feature insures that only the
first effect of a trouble in a receiver
will produce an indication on the re-
corder. Almost any troublein a tele-
vision receiver will produce an effect
not only in the circuit in which the
trouble occurs but also at various
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other points in the receiver. These
extraneous effects will appear at
various short-time intervals after the
original effect of the trouble and are
misleading to the service technician.
With this instrument, the service
technician is informed as to which
effect occurred first; so he is led
toward the actual trouble location.

Eachof thethree VT VM circuits
has a different range and sensitivity
asfollows: theredcircuit reads from
0.5 volt to over 500 volts and actuates
with a change of approximately +40
per ceat in input voltage; the green
circuit reads from 3 volts to over 500
volts and actuates with about +15 per
cent of change; and the white circuit
reads from 15 volts to over 500 volts
and actuates with about +15 per cent
of change.

Since the red circuit has the
lowest range, it should usually be re-
served for the points in the receiver
which have the lowest voltages. Such
points include the video-detector
output, the IF grids, and the AGC line.
The green and white circuits may then
be used in all other circuits in the
receiver except where DC or AC
voltages in excess of 500 volts are
presernt.

The operation of the intermittent
recorder is based on the condition
thatthe receiver beingtested operates
normally most of the time. Thus, the
recorder must be connected and ad-
justed during a period of normal oper-
ation in order to insure correct
indications. The connection and ad-
justment of the recorder is accom-
plished as follows:

1. Connect AC power to the re-
corder, place the POWER switch inthe
ON position, and connect the recorder
chassis to the ground circuit of the
receiver by means of the ground lead
supplied with the recorder.

2. Connectthe redlead to a selec-
ted point in the receiver while bearing
in mind the value of the voltage to be
monitored. If there are 3 volts or
more, it would be best touse thegreen
circuit for this point. This is not re-
quired but is merely suggested.

3. The voltage-selector switch
labeled for AC and for negative or
positive DC and associated with the
red circuit should be positioned for
the type of voltage to be monitored.
If the type of voltage is unknown, an
attempt should be made to perform
step 4 for each position of the switch.
When a balance cannot be attained, the
voltage at the selected point is less
than .5 volt. In this case, it becomes
necessary to select an alternate point
-—one which will give a similar indi-

cation as to the source of the trouble
but which has a higher voltage.

4. Depressthe METER switchand
vary the METER ZERO knob to pro-
duce a zero-center reading on the
meter.

5. Repeat steps 2, 3,and 4 for the
greenand white circuits, making sure
that the voltages at the selected points
are sufficiently high. The green lead
requires 3 volts or more, and the
white lead requires a minimum of 15
volts.

6. The use of all three leads at
once is not a necessity; for in many
cases the possible sources of trouble
can be narrowed down to one circuil
or stage, and only one point needs to
be monitored. The unused circuits
canbe disabled by turning the METER
ZERO controls for these circuits to
the OFF position.

7. Depress the RESET button to
extinguish all the lamps. If one lamp
remains lighted, step 4 should be re-
peated for the circuit of that color.

8. If an audible signal is desired
when the trouble appears, the tone
switch should be placed in the TONE
position.

The instrument is now ready to
detect an intermittent fault in the
receiver.

The proper use of this recorder
can best be illustrated by describing
some actual field experiences. Atele-
vision receiver was brought in for
servicing with the complaint that it
lost horizontal synchronization for
short periods of time. It was noted
that the horizontal hold control was
effective in regaining a normal picture
during these periods but that the sync
was very erratic. These symptoms
indicated thatthe horizontal AFC cir -
cuit was not operating properly. Ex-
amination of the schematic of the
receiver disclosed that the set used
the AFC circuit shown in Fig. 4. Im-
proper operation of this circuit could
have been due to a faulty component
in the stage, a loss of horizontal-
synchronization pulses, or loss of the
feedback signal. Conventional testing
methods were attempted, but the trou-
ble did not persist long enough at any
one time. The intermittent recorder
was then connected to the receiver as
follows: the red lead was attached
to point ' A'" with the meter balanced
for AC voltage, the green lead was
attached to point '*B'' with the meter
balanced for positive DC voltage, and
the white lead was attached to point
" C'"" with the meter balanced for AC
voltage. Inthis way the recorder was
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make more MONEY on your

standardize o

these 5 models are all you need!

Model WS « A versatile unit capa-
ble of replacing the majority of
78 rRPM Cartridges in the field.

Model AX + A complete unit for
three-speed application, furnished
with a removable twist mechanism.

Model BX + Designed primarily
for RCA Automatic record chang-
ers and Columbia players. Unusu-
ally high fidelity.

Model €X » May be used with o
three-mil needle for 78 RPM or
two-mil needle for three-speed
application.

Model FX * A two-needle twist
cartridge, delivering high or low
output.

REPLACEMENT
CARTRIDGE Business

WEBSTER ELECTRIC | ®

&

CRYSTAi, CARTRIDGES

When you stock these five models of Featheride
Replacement Cartridges, you can handle
virtually all replacement needs—regardless
of make of record player or changer—quickly,
easily, profitably, and with a minimum
inventory investment.

All five models are crystal cartridges—for

finest reproduction!

‘THIS NEW DISPENSER WILL INCREASE

YOUR REPLACEMENT SALES
OF FEATHERIDE CRYSTAL CARTRIDGES

@ This attractive Featheride Replacement Car-

tridge Dispenser on your counter or wall will boost

your sales and profits. It comes with a basic stock of 10 each of the
5 models shown above—each cartridge packaged with all needed

fittings, instructions and data, all in individual transparent

plastic box. Replacement chart included in back of dispenser.

WEBSTER ELECTRIC

RACINE

“Where Quality is a Responsibility and Fair Dealing an Obligation’
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN e EST. 1909
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Fig. 3. Schematic Diagram of Intermittent Recorder.
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CALL BACKS -

?

SERVICE SAVER PLAN

available through your RAYTHEON TUBE DISTRIBUTOR

The Raytheon Service Saver Plan, which
permits customers to identify about 85 % of
all the troubles that may occur on the
screen of a defective TV receiver — and
accurately transmit this information to the
Service Dealer via telephone — is helping
to minimize costly call-backs two ways.

First, when a Service Dealer goes on a
call knowing in advance what ails a TV re-
ceiver (thanks to Raytheon’s Service Saver
Plan), he goes completely equipped to do

the job — no more running back to the
shop for tubes or parts.

Second, customers frequently call about
TV receiver trouble when a minor ccntrol
adjustment is all that is needed to correct
the fault. The Raytheon Service Saver Plan
helps Service Dealers avoid these need-
less, unprofitable calls.

Ask your Raytheon Tube Distributor to
tell you how to put the Raytheon Service
Saver Plan to work for you.

RAYTHEON RADIO AND TELEVISION TUBES cut call.backs’ too! Their outstanding
quality reduces early tube failures to a minimum. Use them. You’ll find them Right

. .. for Sound and Sight . . . and yox!

RAYTHEON MAKES ALL THESE:
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Fig. 4. Horizontal AFC Circuit Showing Connection Points for the

Use of the Intermittent Recorder.

set up so that the red and white cir-
cuits monitored for a loss of the sync
and feedback signals, respectively,
and the green circuit monitored for a
change in DC voltages in the AFC
stage. Thus,the three possible causes
of trouble were covered.

When the intermittent trouble
first appeared after the setup of the
recorder was completed, the white
panel lamp on the recorder lighted.
This indicated that the first effect of
the trouble was a momentary fluctua-
tion of the AC voltage at point ""C'".
Therefore, the fault must have been
at point "' C'' or in some circuit as-
sociated with point '"C'" . Logically
the feedback signal must have varied.
To check for this, the red lead was
attached to point ''C'', and the green
lead was attached to point '""D'.
Balance for AC voltage was obtained
for both circuits. This decision
evolved from reasoning that the AC
voltage at point ''C'' had to be less
than that at point "' D'' because of the
voltage division of R3 and C2. Thus,
the more sensitive red circuit was
used to monitor point "' C''. There-
occurrence of the trouble lighted the
red lamp on the recorder, indicating
that the trouble appeared at point''C"'
before it did at point "' D''. The pos-
sibilities of trouble werethus reduced
to an intermittent short in capacitor
C2, an intermittent open in resistor
R2, or a faulty soldered connection.
It was decided that C2 was most likely
defective. Replacement verified this
and removed the trouble.

In another instance, the use of
the intermittent recorder was demon-
strated on a receiver in which the
sound and video were both intermit-
tent. Examination of the receiver
schematic narrowed the trouble tothe
RF, IF, and video-amplifier stages.
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The white lead of the recorder was
connected to the plate of the video-
output stage, and an unsuccessful
attempt was made to obtain a balance
for AC voltage. The white lead was
then replaced by the green lead, and
an AC balance was obtained. Thered
lead was attached to the output of the
video detector and balanced for AC
voltage.

The red lamp came on when the
intermittent trouble occurred, thus
eliminating the video -amplifier stages
from suspicion. Since the signal in
the IF circuits is at a high frequency
and a low level, all monitoring oper -
ations by the recorder inthe IF stages
must be made for DC voltages. Con-
sequently, the red lead was attached
to the plate of the second IF stage, the
green lead was attached to the third
IF plate terminal, the white lead was
connected to the fourth IF plate, and
all VTVM circuits were balanced for
positive DC voltages. This time the
white lamp lighted because of the
trouble. The source of the trouble
therefore had to be in the fourth IF
stage. A visualinspection of the com-
ponents in this stage was made,and a
poorly soldered connectionto the plate
terminal on the socket was found.
Resoldering of this connection re -
moved the intermittent condition.

We might consider next a hypo-
thetical service problem which illus-
trates the importance of forethought
prior to the actual connection of the
recorder. An intermittent trouble
might manifest itself by intermittent
audio and a momentary increase in
picture contrast. Since both the sound
and video would be affected, one might
immediately assume before checking
the receiver schematic that the trou-
ble existed in RF, IF, or video output
stages; and he would concentrate his

Fig. 5. Voltage Distribution in Receiver Described in Text.

search in these sections of the re-
ceiver. A correct analysis of symp-
toms should have started with the
schematic diagram, and the method of
DC voltage distribution as shown in
Fig. 5 should have been noticed. It
can be noted on this partial schematic
that the audio-output tube isused as a
voltage divider to provide the B+ to
the video IF stages. Thus, a trouble
in the audio stage would produce indi-
cations of trouble in these IF stages.

A certain amount of mental de-
duction on the part of the operator is
required in the use of the intermittent
recorder. A voltage variation, which
the recorder is designed to detect,
could be due to any number of com-
ponent defects; the recorder indicates
that a variation has occurred and
determines the point in the receiver
atwhich the variation originated. The
recorder cannot determine the exact
defective component; the operator
must do that by reasoning based upon
his knowledge of television circuits.

The requirement of thoughtful
reasoning cannot be stressed too
strongly, especially in those cases
wherein the trouble appears only
momentarily at intervals of an hour or
more. Muchtimecan be wasted if the
recorder has not beenconnected so as
to present conclusive evidence con-
cerning the source of the trouble.
Skill in the proper use of the inter-
mittent recorder canbe gained through
practice by injecting simulated trou-
bles into a properly operating receiver
and then by using the recorder to
identify these troubles.

William E. Burke
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to the family of C-D*R Rotors

the ultimate in heavy duty Rotors

incorporating all the fine features
that have made the TR-2 outstanding

plus these fine features:

* Handsome Meter Dial Cabinet * Uses 4 Wire Cable

TR=12 .. aspecial combina- TR=2 . the Heavy-Duty TR=11_. the all-purpose rotor
no':vglu(; (;x)_nglts}:mgtol:" col:nplete rotor, comglete with “Compass with handsome modern design
L0 & 0 R g S L o 2 o Control” cabinet having illumi- cabinet with meter control dial,

handsome modern design cabinet .
with meter control dial, 4 wire cable nated ‘‘perfect pattern® dial ...

47.95 49.95

uses 4 wire cable . .. ..........

@ tne RADIART corrporaTiON

<) CLEVELAND 13, OHIO
40»“"
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SPECIFICATIONS

BANDS: 9-11 MC, 21-47 MC, 54-220 MC,
465-690 MC, 650-900 MC.

TUNING: Special anti-backlash drive combined
with the inductuner guarantees the extreme
accuracy. Dial is continvously calibrated
through 340°.

MODULATION: 360 cycles and 141.75 Kilo-
cycles internal modulation has been pro-
vided—unmodulated carrier signal is also
available.

SIZE: 10%" x 6" x 5%’

WEIGHT: 9 Ibs.
PrICE: $79.50

RF. ?urrut oG (."/

AUDIO OUTPUT
EXT. MOD.

Completely covered in one instrument—
a Signal Generator, Marker Generator
and Pattern Generator covering all the
UHF and VHF channels for every TV
and FM receiver.

There's no need to put more money in
more instruments os long as Radio City
Products puts more in one instrument.
This latest "DO-ALL"engineered by RCP
reflects the very finest in RCP design
efficiency.

Versatile in concept the RCP Model 750
can check, test and align front ends,
IF’s, sound and pix traps, linearity,
syncs, sweeps, positioning, focus and

deflection. Designed for portable or
bench use, the 750 reflects the finest in
construction and appearance. It is hand-
somely finished in an attractive brushed
aluminum panel with a steel carrying case.
® Inductuner insures accuracy of
within % of 1% over the entire
range of 9 Mc to 900 Mec.
® All VHF frequencies are on fun-
damentals.
RF's and IF’'s are clearly calibrated
on a large etched aluminum dial.
Steady horizontal bars, vertical
bars and crosshatch pattern indi-
vidually produced on all channels.

Remember...You Can Do More With A “DO-ALL”’

RADIO CITY PRODUCTS €O., Inc.

152 WEST 25th STREET ¢ NEW YORK 1, N. Y.
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Shop Talk

(Continued from page 9)

the right-hand side did not possess
the proper slope. Let us say that the
over -all curve appeared as shown in
Fig. 4. As a first step toward cor -
recting this condition, we would ad-
justthe slug inthe 21.8-mc coil. This
should be done carefully while keep-
ing an eye od the scope screen. If
you find that no position of this slug
will bring the curve to its desired
form, adjust the slug until the re-
sponse comes closest to where you
want it. Then turn to the 22.3-mc
adjustment and rotate it.

By following this procedure, you
avoid making unnecessary and fre-
quently disruptive adjustments in the
response-curve parts which have no
direct bearing on the section of the
curve that requires correction.

In the videoIF response of Fig.
3, the 21.8-mc and 22.3-mc adjust-
ments deal principally with the left-
hand side (or low-frequency portion)
of the over-all curve. The 25.2-mc
and 25.3-mc slug adjustments are
concerned with the opposite or high-
frequency side of the curve. The
central portion is governed chiefly
by the 23.4-mc slug.

Since all of the individual re-
sponse curves have a fairly broad
base, rotating their respective slugs
will cause some change in shape all
along the over-all response. That is
to be expected, but the principal ef-
fect will be centered in that section
which encompasses the same fre-
quencies as those to which the coil
peaks.

A number of service techni-

cians who are somewhat experienced
frequently skipthe preliminary steps

7
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Fig. 5. A Typical Test Pattern.

Courtesy of NBC
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Fig. 4. Response Curve Showing Low Gain
at Low-Frequency End.

in a video IF alignment and proceed
directly to the over-all check. For
them, it is of the greatest importance
to recognize therelationship between
the peaking frequency of a coil and
the portion of the response curve
which it most markedly affects. For
without this knowledge, they can
''fiddle'" around for anhour or more
before they stumble onto the right
combination, if indeed they ever do.

Alignment and the
Test Pattern

Service technicians repairing
sets in the home will sometimes
attempt corrective adjustments in
the video IF system and use a test
pattern as their guide. As a matter
of fact, service technicians have done
this in the shop as their final air
check of a video IF alignment. What-
ever the reason, this procedure is
not the most accurate solution tothis
problem although, as stated, it is be-
ing practiced. Since this is so, it
may help matters ifthe servicetech-
nician realizes the correspondence
betweenthe video-coil IF frequencies
and the portion of the test pattern
they are most likely to affect.

Consider the fairly common
test pattern shown in Fig. 5. It con-

tains two sets of wedges: one hori-
zontal set and one vertical set. Of
particular interest in this discussion
are the vertical wedges, since these
reveal the horizontal resolution which
in turn is dependent upon the band-
pass of the receiver circuits. This
is so because the vertical wedges
indicate how closely lines or details
canbe placed next to each other hori-
zontally. When the system is no
longer able to resolve these thin
white lines and black lines, they be-
come indistinguishable and the limit-
ing resolution has been reached.

In Fig. 6, the same test pattern
is shown with specific resolution
values included. Along the top verti-
cal wedge, the horizontal resolution
in lines is shown; along the lower
vertical wedge, the corresponding
bandpass is given in megacycles. If
the lines remain clear and distinct
down to the center circles, the video
IF bandpass is 4.0 mc. If this con-
dition is true for less than the full
length of the wedge, the video band-
pass is reduced correspondingly.
(The resolution is also shown for
one horizontal wedge. This is done
simply for comparison and has no
bearing on the bandpass of the re-
ceiver.)

We can interpret the clarity of
the vertical lines as representing the
video response curve on its side.
A wide response would be indicated
by lines distinguishable well up to
the narrow end of the vertical wedge;
a narrower response would be in-
dicated by a blending of lines at the
narrow end, leaving only the outer
and wider portion of the wedge clearly
distinguishable.

Now suppose you are out in the
field and you decide to use the test
pattern to sharpen the alignment of
a receiver. You do this by rotating
the various slug adjustments in the
video IF system while keeping an

|
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Fig. 6. Same Test Pattern as Fig. 5, With Resolution Shown at

Various Points Along Wedges. Courtesy of NBC
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ULTRA-HI
GAIN UHF
"“CONICAL-V-BEAM*

* Four bay uni-direc-
tional array

¢ All in-phase signal
addition at all fre-
quencies with no
lobe splitting

¢ All aluminum, light
weight and rugged

&

"“CONICAL-VY-BEAMS”

ARE PRODUCED UNDER
RE-ISSUE PATENT NUM-
BER 23,346 and SOLD

ONLY THRU AUTHOR-
IZED DISTRIBUTORS

¥

THE

NOW! EVERY
CHANNEL-

2 to 83, with one antenna
=one transmission line

DUO-BAND
“"CONICAL-V-BEAM"™

“REGISTERED

241N 08 SHINE!

® DUO-BAND "CONICAL-V-BEAM" — The TELREX “DUO-
BAND?” extends the “Conical-V-Beam' principle with the
addition of two supplementary V splines which compact and
add in-phase the higher frequency signals.

® TRANSITION FROM VHF to UHF is AUTOMATIC and PERFECT!
(No “lossy” filter or isolation networks.) VHF and UHF
signals are picked up at same cone apex.

® NOW! WITH A SINGLE TRANSMISSION LINE! Uniformly high
gain with one major lobe. Channels 2 to 83. Actually im-
proves reception on Channels 7 to 13 over standard “Conical-
V-Beam.”

@ EXCELLENT DIRECTIVITY ON VHF-UHF — A clean, uni-direc-
tional pattern, assures high signal-to-noise ratio and freedom
from “ghosts.” The perfect array for reception near or far.
Rugged design—light weight—low wind resistance—stacked
models for increased sensitivity.

@ MODIFYING EXISTING “CONICAL-V-BEAMS” WITH TELREX
KITS — Existing “Conical-V-Beams” can be modified to op-
erate efficiently on Channels 2 to 83 by means of the new
TELREX Modification Kit.

Famous

_ for

-~ Distance

—_ MODEL

The ultimote in long dis-
tance arrays. Guaranteed to
out-perform any ontenna
or combination of cut-to-
frequency antennos. When
used with Duo-Band splines
it camprises the ultimate in
reception on Channels 2 to
83. If the Telrex 8X-TV does
not produce o usable signol
TV reception is either im-
possible or improcticalil

ASBURY PARK 10,

NEW JERSEY

E@ﬁ%)"1 )
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RINGING

Fig. 7. Multiple Lines
Following Detail in
Test Pattern Are
Due to Ringing.

eye on the test pattern with the aid of
a mirror. To do as effective a job
as you can, here are certain pointers.

1. The highest video frequency
which governs the resolution of the
narrowest segment of the wedge is
represented by the lowest video IF
frequency. This is true of all split-
sound sets and of practically allinter-
carrier receivers. (At one time,
several manufacturers designedtheir
receivers so that on the low VHF
channels the local oscillator fre-
quency was above the incoming sig-
nal, while on the high VHF channels
it was below. This shifted the video
and sound IF carriers from one side
of the response curve to the other be-
tween high and low VHF channels.
The practice, however, never gained
appreciable popularity.)

2. Whenthe viceo IF carrier is at
the 50-per -cent point on the response
curve, the vertical and horizontal
wedges will be equally dark (assum-
ing that there is sufficient bandpass
in the video IF). Dropping the video
carrier appreciably below the 50-
per -cent level will cause the vertical
wedges to become darker than the
horizontal wedges. The over -all
background brightness of the picture
will also decrease. Conversely,when
the carrier moves above the 50-per -
cent level the reverse occurs; i.e.,
the horizontal wedge becomes darker
thanthe vertical wedge, and the back-
ground brightness will rise.

3. Any slug adjustment which de-
presses the video carrier below the

!

Fig. 8. Chimney Vulnerable to Damage With
Extra Wind Load Imposed by Antenna.
(Courtesy NFPA.)
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50-per-cent level on the response
curve can lead to poor sync control
and smearing. On the other hand,the
temptation to raise the carrier up to
the top of the response curve should
be vigorously resisted. With weak
signals, the results may appear to be
beneficial. However, just let the sig-
nal level in an intercarrier receiver
rise even a moderate amount and you
will be faced with anirate owner com-
plaining of a buzzing sound. This
has happened too many times to be
ignored.

4. If you overpeak at the high-
frequency end, ringing or multiple
lines will appear on the test pattern.
See Fig. 7. The multiple lines due
to ringing are frequently mistaken
for ghosts. The two can be distin-
guished from each other by the fact
that all sections of the image arere-
peated with a ghost; whereas inring-
ing, only fine lines and detail are
repeated. Furthermore, rotation of
the fine-tuning control will affect the
lines due toringing; it willhave much
less effect on ghosts.

As a practical note, a slight
amount of overpeaking is often desir-
able because it tends to sharpen your
picture. Just how much can be toler-
ated is best judged by observing a
regular broadcast rather than a test
pattern. Ringing, nonlinearity, and
other effects of overpeaking may
stand out prominently on a test pat-
tern but will often affect a broadcast
to only a negligible extent.

5. If the response curve has a
sharp peak at any particular fre-
quency, it will show up as a dark
stripe across the vertical wedge. Its
position along the wedge will depend
upon which portion of the response
curve is affected.

6. As a practical consideration,
no slug should betoo far in or too far
out. It may occasionally happen that
such a situation is normal for a par-
ticular receiver, but usually itis not.

7. Be careful when attempting to
raise the high-frequency resolution
of a circuit that you do not at the
same time increasethe amplification

accorded the sound carrier. This
will lead to aural buzz and sound in
the picture. The latter is evidenced
by a fine-grained 4.5-mc stripping
(sometimes referred to as '"wormi-
ness'') or by sound bars. These will
come and go, both in frequency and
intensity, in accordance with the
program's speech or music.

There is one final note of
caution on any phase of visual align-
ment. Leave trap adjustments alone.
Once you disturb these, the chances
arethat only an instrument alignment
will set you straight.

REVIEW. An interesting arti-
cle on the safe installation of tele-
vision and FM antennas appeared in
the July 1951 NFPA Quarterly. The
letters NFPA standfor National Fire
Protection Association. The article
was entitled, ''Television and FM
Antennas'* andwas writtenby Charles
L. Smith, an NFPA electrical field
engineer.

The rapid expansion of VHF and
UHF television throughout the United
States has been accompanied by an
equally sharp rise in outside antenna
installations. Eventoday whentrans-
mitting powers far in excess of
50,000 watts are not uncommon, the
best pictures are still those produced
by outside antennas.

There aretwo principal aspects
to every successfully installed an-
tenna. First, there is the proper
choice of array and locationto insure
that the set receives as powerful and
as ghost-free a signal as possible.
Second, there is the actual erection
of the antenna and its supporting
structure so that neither presents
any electrical or physical hazard
either to the set owner or to anyone
else who may be in the immediate
vicinity. Certainly, one aspect is as
important as the other; and yet in
service literature, antenna installa-
tion procedures have not been given

Fig. 9. Recommended Methods of Mounting
Antennas.
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MODEL T-10, finger-tip electrically controlled
Alliance Tenna-Rotor with direction indicator
dial. Extremely accurate. Modern styling by
Reinecke & Associates . . . . .. .. $44.95

Here’s how Alliance
pre-sells for you!—

New styling sells on sight! Style’s the thing, and
Alliance has it! More eye-appeal, more buy-
appeal in these smart, new Alliance Tenna-Rotors and
the Alliance TV Converter! Boost your sales, boost
your profits with Alliance — the line that backs you!

ALLIANCE
TV CONVERTER
adds all new UHF channels.
Advertised on TV! The

quality converter built to
last! . ... .. .. $42.50

ALLIANCE MANUFACTURING CO.,

REDESIGNED ROTATOR
UNIT—Speed increased to
2 rpm. New double-action
magnetic anti-drift brake.
Smoother synchronization
with control units.

MODEL U-83, the only fully
automatic antenna rotator on the market.
Just "'set it — forget it"— this new model automatic
Alliance Tenna-Rotor. Reinecke-designed . . $44.95

$500,000 ad campaign sends sales your
way! Alliance keeps spring promises!

TV Spots—eye-compelling "home” demonstrations—
more than 16 million viewers on more than 100 sta-
tions—this is our fifth straight year of TV advertising!

— full-page ad in this top consumer
magazine! Newspapers— dominant,
sales-making ads in key markets!
Point-Of-Sale Displays — full-color,
on-the-spot reminders!

Magazine

OVER ONE AND ONE-QUARTER MILLION ALLIANCE TENNA-ROTORS NOW IN USE!

ALLIANCE, OHIO
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Fig. 10. Antenna Should Not Be Grounded
to Sanitary Vent Pipe. (Courtesy NFPA.)

sufficient explanation. You will find
no end of advice on how to select an
antenna; you will find very little
guidance on how to install that very
same array safely.

In essence, this is a review of
certain sections of Article 810 of the
National Electrical Code (NEC).
These pertain specifically to outdoor
antenna installations peculiar to TV
and FM receivers. In this review,
common practices which can lead to
fire hazards are pointed out so that
installation crews will avoid using
them in the interest of safety.

Walk down the street of any
television-blessed city, and chances
.are that you will find more antennas
mounted on chimneys and parapet
walls than onany other section of the
buildings. Why? Because these are
the easiest and most convenient sup-
ports to use. Unfortunately, however,
chimneys and parapet walls are also
the most vulnerable to damage be-
cause they are less solidly buttressed
than any other portion of the building.
The dead weight of a television an-
tenna is frequently negligible;, what
causes the damage is the live stress
developed by the force of high winds
and the weight of accumulated ice.
Because of the leverage brought about
by the length of the mast, these forces
can apply considerable stress to the
chimney structure. There are in-

\4}’/

Fig. 12, Approved Installation of Lightning Arrester Inside Ex-

terior Wall of House. (Courtesy NFPA.)
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stances known where antennas,
mounted as shown in Fig. 8,have re-
sulted in damage to the chimney
below the roof line.

Figs. 9A and 9B are examples
of recommended methods of mounting
television antennas, With this method
of support, possible roof damage is
slight.

Another item which is given
careful attention inthe National Elec -
trical Code is lightning arrestors.
Here is, in summary,what is recom-
mended.

Each conductor of a lead-in
from an outdoor antenna should be
provided with a lightning arrestor
approved for the purpose, except that
if the 'ead-in conductors are enclosed
in a continuous metallic shield (as is
true in the case of coaxial cable) the
lightning arrestor may be installed
to protect the shield or may be omit-
ted if the shield is permanently and
effectively grounded. Lightning ar-
restors should be located either out-
side the building or inside between
the point of entrance of the lead-in
and the receiver. In both cases, they
should be as near as practicable to
the entrance of the conductors to the
building. Lightning arrestors should
not be located near combustible
material nor in a hazardous location.

A common practice among in-
stallation men is to ground the an-
tenna mast to a nearby vent pipe on
the roof (Fig. 10) and to consider
this as ample grounding for the entire
system. The method is simple and,
of course, it dispenses with lightning
arrestors. Unfortunately, this method
is undesirable for several reasons.
First, the vent pipe may not lead to
ground. Second, even if it does, the
grounding resistance maybe too high.
Finally, even with the vent present-
ing a low-resistance path to ground,
it still leaves the receiver open to
damage.

-

Fig. 11.Wrong and Right Ways of Installing
a Lightning Arrester. (Courtesy NFPA.)

Antennas are seldom struck
directly by a bolt of lightning. Much
more frequent is the accumulation by
induction of electrical charges due
to lightning. If the antenna has its
own direct connection to ground
(which, by the way, is required by
NEC regulations), then a major por-
tion of the discharge will be carried
to ground via that path. Some energy,
however, will be passed down the
transmission line; andif thereceiver
is not protected by a lightning arres-
tor, then this energy will find a path
through the receiver to ground (gen-
erally via the 117-volt power line,
one side of which is grounded). The
least that can happen in the set is a
burned-out RF tuner; the worst is
complete destruction of the set, plus
serious fire and life hazard.

A lightning arrestor also offers
added protection, should anything
cause the antenna grounding path to
open,

Sometimes service technicians
will install the lightning arrestor for
the receiver on the antenna mast it-

Fig. 13. Improper Method of Running and Connecting a

Grounded Conductor. (Courtesy NFPA.)



WHY IT'S BETTER BUSINESS

Aostatic Cryostal Pickup

NEW STEEL STORAGE CABINET AND DISPENSER
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TO REPLACE WITH

IN APPROXIMATELY 75 percent of all cases, the original
crystal pickup cartridge for which you are supplying the
replacement will be an ASTATIC! The record player
manufacturer’s highly skilled engineers have carefully
selected each Astatic Cariridge because . . . down to the
last detail . . . its performance characteristics match the
requirements of the particular player or changer. Thus,
for finest results, the serviceman replacing the cartridge
must again match these requirements. AND ONLY THE
PRECISION-BUILT, RECOMMENDED ASTATIC REPLACE-
MENT CARTRIDGE WILL DO IT. And, despite quality re-
sults, cost is almost invariably lower.

One way or another, a substitute cartridge is bound to
fall down. It is not sound business to stake your reputa-
tion on such substitutions. Beware particularly of claims
that ALL cartridge replacement needs can be filled by
six or eight magic models. Actually, it takes an absolute
minimum of 24 different cartridge models to meet all of
today’s requirements. The far-sighted jobber or dealer,
knowing that what is good for the record-playing public
is good for him, sees to it that the kind of cartridge origin-
ally intended is used on all replacements. Usually, too,
he MAKES DOUBLY SURE OF BEST RESULTS BY RELY-
ING ON ASTATIC CRYSTAL CARTRIDGES.

FOR ASTATIC CRYSTAL CARTRIDGES

THERE ARE ADVANTAGES for
everyone because jobbers dispense
Astatic Crystal Cartridges from this
handsome, rugged steel cabinet. No
one — dealer, serviceman or record
player owner — ever gets an Astatic
Cartridge which has grown old from
being accidently shunted back and
forth on the shelf. This can’t happen
to Astatic Cartridges because new
stock is put in the cabinet by feed-
ing into the top of each bin . . .
and the cabinet dispenses the oldest
cartridge first, from the bottom of
the bin. To make sure that every-
one enjoys these advantages, the
cabinets are given to Astatic Job-
bers entirely free of charge, and
without a single string attached or special purchase to be made. Attractively
finished in light grey Hammerlin, this truly fine cabinet keeps all Astatic Cart-
ridges together and permits taking accurate inventory in one glance. It is
designed to stand solidly on the counter, on the shelf, hang on the wall, or
even stack securely when two or more are used. Included is a handy Rolla-
fax cartridge replacement chait, which attaches to the top of the cabinet and
works like a miniature window blind. Note that the bottom cartridge in each
bin always protrudes, for quick, easy grasping.

EXPORT REPRESENTATIVE THE m
40! Broadway, New York, N. Y.
Cable Address: ASTATIC, New York w
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self. See Fig. 11A. This, too, is
improper since it again leaves the
receiver virtually unprotected. Any
way you look at it, the best practice
is to ground the antenna mast ade-
quately and then install a lightning
arrestor as close as possible to the
point where the transmission line
enters the building. The NFPA also
approves the installation of a light-
ning arrestor just insidethe exterior
wall of a house. See Fig. 12. In this,
an approved lightning arrestor is con-
nected to and supported by agrounded
water pipe by means of a metallic
band.

Here are some of the more im-
portant provisions from the NEC
code covering the grounding of an-
tenna masts.

1. '*The grounding conductor
shall, unless otherwise specified, be
of copper, aluminum, copper-clad
steel, bronze, or other corrosion-
resistant material."’

2. '""The grounding conductors
may be uninsulated.’'

3. '""The grounding conductor
shall be run in as straight a line
as possible from the antenna mast
and/or lightning arrestor to the
grounding electrode.'’

4. '""The protective grounding
conductor shall be not smaller than
No. 14 copper or No. 12 aluminum
or No. 17T copper-clad steel or
bronze. . . ."

(Editor's Note: In regard to
item 4, it should be pointed out that
the wire sizes are the very minimum
requiredto dissipate anaccumulating
static charge. Such wires are not
selected to withstand the enormous

Fig. 15. Antenna That Fell on Utility Wires. Note Fire-Blackened

Spot on House. (Courtesy NFPA.)
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Fig. 14. A High Tower Close to Power Lines
Can Cause Trouble. (Courtesy NFPA.)

current in a lightning bolt; even the
heaviest of copper cables have been
known to melt inthe event of a direct
strike by lightning.)

Fig. 13 illustrates an improper
method of running and connecting a
grounding conductor. It should not
follow the contours of the building
and should not be connected to a
downspout. NEC recommends a re-
sistance to ground of not more than
25ohms. High-resistance paths lead
to stray currents that can cause un-
predictable damage.

Indoor antennas do not require
any grounding or lightning-arrestor
protection. Outdoor antennas and

lead-in lines should be kept at least
two inches away from other wiring
except where this other wiringis in
metal armor or pipe.

Where this

cannot be done, then it is recom-
mended that porcelain tubes or other
suitable protection be used where
spacings are not feasible.

Another hazard covered in Mr.
Smith's article isthe erection of tall
towers for supporting antennas inthe
vicinity of power lines. See Fig. 14.
This is a particularly dangerous
practice, and the PF INDEX has car-
ried accounts of men being electro-
cuted when the towers being installed
fell across the power lines.

Where it is absolutely neces-
sary to erect such towers in the
vicinity of power lines, make certain
that the structure receives substantial
support. Figs. 15 and 16 illustrate
more vividly than any written des-
criptionwhat can happenwhena poorly
erected tower falls across a power
line. In the final illustration, Fig. 16,
the lady of the house was seriously
burned on the face and arms as she
was standing in front of the sink. In-
adequate grounding of the mast led to
the development of stray currents
that finally reached ground through a
path from the sanitary vent pipes to
the water pipes.

By now the reader can well
appreciate why there is far more to
antenna installatign than the suitable
choice of a well-designed array. If
a full report of this article is desired,
it may be obtained by sending 25 cents
to the National Fire Protection Asso-
ciation, 60 Batterymarch Street,
Boston, Massachusetts. The fulltitle
was given at the beginning of this
review. Be sure to mention this and
the author's name, Mr. Charles L.
Smith.

Milton S. Kiver

Fig. 16. Sink Where Stray Currents Entered Via Sewer Pipes to

Water Pipes. (Courtesy NFPA.)
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