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7 WATT RESISTORS @ SELECTED POPULAR VALUES

RESIST-0-CARD

NEW TYPE PW-7 WIRE WOUND POWER RESISTORS - FULL 7 WATT RATING
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¥ | IRC 442 PW7 7w . P 'RC 442 PW7 7W
S r—j 25 n 10% i ] %-«—ﬂ—:{ 1500 0 10% i
1500

/;po

2 <, 7, 142 PW7 oW - ©IRC 442 PW7 7W
- 00/%, 10: 7000 N 10%

———

(L]

~TRY

these modern power resistors
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*COMPACT, RECTANGULAR DESIGN * FAMOUS IRC ELEMENT

*AXIALLEADS
«CLEAR, PERMANENT MARKINGS * 2 SIZES

sCONSERVATIVE RATINGS * FULL COVERAGE OF RESISTANCE
VALUES

BUY
handy Resist-O-Card assortments /

RESIST-O-CARD #19-A.

RESIST-O-CARD #20-A.

= -
1000

L | IRC 442 PW7 7W IRC 442 PW7 TW

——==-11 1000 N 10% ——e T 5000 N 10% T

1000 5000

INTERNATIONAL RESISTANCE CO.

Philadelphia, Penna.

FOR 10 WATT POWER RESISTOR REQUIREMENTS SPECIFY IRC ASSORTMENT #20-A,
ASSORTMENT # 20-A INCLUDES 20 PW-10 RESISTORS IN SELECTED VALUES—$7.20 NET.




1. The Most Complete Line
The CDR Rotor line is COMPLETE to every detail,
with a model for every application! A distinct selling
advantage because YOU can give your customer
EXACTLY what is required! The RIGHT CDR Rotor

for the RIGHT job.

mumr"'.':‘r'.".'".":"mnn g ‘

Completely AUTO-
MATIC version of
the TR-2 with all
the powerful fea-
tures that made it
famous.

3

[ "ji@

Completely AUTO-
MATIC rotor, pow-
erful and depend-
able. Modern de-
sign cabinet. 4 wire
cable.

|
ae neen

CORNELL-DUBILIER

Completely AUTO-
MATIC rotor with
thrust bearing.
Handsome catinet,
4 wire cable.

SOUTH PLAINFIELD, N. J,
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Heavy-duty rotor
with plasticcabinet,
“compass control”
illuminated perfect
pattern dial, 8 wire
cable

Heavy-duty rotor,
modern cabinet
with METER con-
trol dial, 4 wire
cable

THE RADIART corp.

CLEVELAND 13, OHIO

Combination value

- complete rotor
with thrust bearing.
Modern cabinet
with meter control
dial, uses 4 wire
cable.

2. Pre-SOLD Eor You on TV
to millions of viewers through an

extensive coverage of audiences in every important
TV market. Capture this pre-sold market:byfeaturing
these nationally advertised CDR ROTORS.

Tl

Ideal budget all-
purpose rotor, new
modern cabinet
featuring meter
control dial, 4 wire
cable.
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SERVICE

Insist on Sprague
TWIST-LOK 'LYTICS

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

Insist on Sprague
Accept no substitutes. CERAMICS

There is o Sprague Tiny, tough, dependable . . .
Distributor in every in every application . . .
sallesmirealin thie whether discs, plates, buttons,
United States. Write or door knobs. And there’s a
Sprague ceramic capacitor to
meet every service need. You
give your customers depend-
able service, guard yourself
against costly call-backs,
when you use only Sprague
¢ Trademark Ceramic capacitors.

Insist on Sprague
BLACK BEAUTY® TELECAPS® §

The most imitated capacitor
Sprague ever introduced. But
you get Spraguc performance
only when you idsist on
Sprague Telecaps. Hundreds
of millions are in use today
as first choice of quality con-
scious manufacturers and
servicemen. It’s the premium
molded tubular 4 no extra
cost.

for the name of your
nearest source of sup-
ply today.,

Get your copy of Sprague’s latest radio and TV
service catalog C-610A. Write Sprague Products
Company*. 105 Marshall St., North Adams, Mass.

*Distributors’ Division of Sprague Electric Company

WORLD'S LARGEST
CAPACITOR MANUFACTURER
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..a source you can
trust for fuses
of unquestioned
high quality!

The BUSS trademark has appeared on millions upon
millions of fuses used in homes, farms, and in industries,
as well as electronic equipment over the past 41 years. It
is a trademark known and recognized by manufacturers,
service organizations and customers as standing for the
highest quality in fuses.

To make sure the BUSS reputation for dependable
electrical protection is maintained — every BUSS fuse,
normally used by the Electironic Industries, is tested in a
sensitive electronic device. Any fuse not correctly cali-
brated, properly constructed and right in all physical
dimensions is automatically rejected.

This careful testing results in fuses that will open and
prevent damage to equipment when there is trouble on
the circuit . . . . and just as important, BUSS fuses won’t
blow when trouble doesn't exist. Users are not annoyed
with useless shutdowns caused by needless blows.

So rely on BUSS for all your fuse needs. You will
be protecting your goodwill, reputation and profits
against troubles and complaints often caused by use of
poor quality fuses.

For more information on BUSS and FUSETRON small
dimension fuses and fuseholders. . .Write for bulletin SFB.

Makers of a complete line of fuses

for home, farm, commercial, BUSSMANN MFG. Co. (DiV. of McGraw Electric CO) RUSTWORTHYINAMES 'I

ELECTRICAL PROTECTION
electronic and industrial use. '
156
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University at Jefferson,  St. Lovis 7, Mo.



want the combination
to greater profits ?

CONTROLS RESISTORS
In Canada: Canadian

Clarostat Mfg. Co., Inc.,
Dover, New Hampshire. / ® Marconi, Toronto 4, Ont.

/
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For ALUMINIZED TUBE PERFORMANCE, ,é&«z EXCELLENT
TUBE LIFE... Replace with

Thanks to LUMILAC, Raytheon Alu-
minized Picture Tubes provide sharper
pictures, high light output and superior
contrast — plus excellent tube life. LUMI-
LAC, — a lacquer especially blended and
used exclusively by Raytheon — is the
secret of superiority. This amazing lac-
quer produces an extra smooth, unbroken
surface for the pure aluminum coating,
yet leaves no gas-producing residues
which could impair cathode emission and
shorten tube life.

What’s more, the quality of Raytheon
Aluminijzed Picture Tubes is safeguarded
by Raytheon’s great ultra-modern Cath-
ode Ray Tube Plant in Quincy, Mass. —
a plant designed and built solely for the
manufacture of first quality picture tubes.

Replace with Raytheon Aluminized Picture Tubes
— they are best for you and your customers, too.

RAYTHEON “Lumilac” ALUMINIZED PICTURE TUBE REPLACEMENT GUIDE

RAYTHEON RAYTHEON
REPLACES H REPLACES
“Lumilac” . “Lumilac” NECESSARY ADJUSTMENTS
ALUMINIZED s"#,?:" NECESSARY ADJUSTMENTS OR CHANGES ALUMINIZED snwg:nn OR CHANGES
PICTURE TUBE . PICTURE TUBE
12KP4 None. 21AUP4A 21AUP4 None.
12QP4 Ground conductive coating. Remove ion trap. | 21AUP4B None.
12KP4A . d .
12QP4A Ground conductive coating. Remove ion trap. 21AVP4 None
12RP4 Ground conductive coating. Remove ion trap. 21AVP4A 21AVP48 None‘
16KP4 None. ' 5 :
t ting.
16QP4 Ground conductive caating. Change ion trap. 21EP4B g::i: A S;::“d conductive coating
16KP3A 16RP4 Check conductive coating contact. £
16TP4 Space may not be sufficient in some cases. 21FPacC 21FP4 Ground conductive coating.
16XP4 Ground conductive coating. Change ion trap. . 21FP4A None.
178P4 Ground conductive coating. 21YP3A 21AFP4 Ground conductive coating.
17BP4A None. 21YP4 None.
res it L STk 2172P4 Ground conductive coating
17JiP4 Do not exceed voltage rating. 21Zp48 21ZP4A Norie ‘
17HP4 None
) . 4 None.
17HP4B. 17HP4A None. gy i
17RP4 None. 24CP4A 24TP4 None:
17LP4A :;l\./P:A :one. 24XP4 Ground conductive coating.
one. 24DPAA 24DP4 None.
20DP4AC 20DP4A None. 27GP4 None.
21ALP4 None. 27EP4 27NP4 Add filter condenser.
21ALP4B None. 3 "
27GP4 Ground conductive coating.
2VALP3A 21ANP4 Ground conductive coating. 27RP4 27NP4 Noﬁ‘;. ° 9
21ANP4A Ground conductive coating.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton, Mass., « Chicago -+ Atlanta, Ga. + Los Angeles, Calif.

Raytheon mukes% Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon-

all these ductor Biodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes

. Excellence i Electronecs

January, 1956 - PF REPORTER d



don’t rebuild the
set to fit the
transformer

use a transformer
that fits the set... a

STANCOR

: When you install a STANCOR
exact replacement TV trans-

exact repl'a cement former, all you’ll need is a

TRANSFORMER sol.dering iron and a screw-
' driver, and perhaps a wire
cutter . . . because STANCOR
transformers are VERIFIED exact
replacements . . . designed
from the original manufac-
turers specifications and tested
by actual installation and
operation in the recommended
chassis.

’Rff STANCOR TV

Transformer Catalog and
Replacement Guide listing
replacement data on virtu-
ally all TV sets in use
today, with hundreds of
VERIFIED exact replace-
ment applications.

EXPORT SALES:

e M ‘ CHICAGO STANDARD

431 Greenwich Street

New York 13, N. ¥ " TRANSFORMER CORPORATION

3594 Elston Avenue ¢ Chicago 18, lilinois
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Without doubt, the ''hottest'
item in the electronics industry today
isthe transistor, It is probably being
subjected to more investigation inthe
various research laboratories than
any other single electronic compo-
nent. The numbers of production
applications are impressive, too,
with each year showing a remarkable
percentage increase over the year
before. Since the transistor is a
component which is rightly the con-
cern of the service industry, it might
not be amiss to survey the field to
see where we stand at present along
the scale of transistor development.

Fig. 1. A Point-Contact Transistor.

At the outset, when the tran-
sistor was still largely in the hands
of its conceivers at the Bell Tele-
phone Laboratories, Inc., almost all
of the developmental work was being
done with point-contact transistors.
In this form, shown in Fig. 1, two
phosphor -bronze wires are mounted
side by side on a minute rectangular
germanium wafer. Separation be-
tweenthe wires is only about .002 in.,
and the wafer itself is only .02 in.
thick and .05 in. square. One wire
forms the emitter of the transistor,
and the other wire serves as the
collector. A third electrode, the
base, is a metal contact plate which
is deposited on the underside of the
germanium wafer.

Not long after the discovery of
the point-contact transistor, the
junction transistor was developed.
See Fig. 2. Although these two de-
vices possess a number of features
in common, they do differ enough to

January, 1956 - PF REPORTER

exhibit separate characteristics.
Perhaps the outstanding point of de-
parture is the fact that the current
gain {designated by the symbol a)
is greater than unity in point-contact
transistors and less than unity in
junction transistors. In spite of this,
junction transistors provide higher
voltage and power gains because of
their extremely high collector re-
sistances; that is, the ratio between
output and input resistance in a
junctiontransistor is so muchgreater
than the corresponding ratio in a
point-contact transistor that it more
than makes up for the gain of less
than unity.

Junction transistors also excel
in their power-handling capabilities
which are tied in with the ability of
the collector electrode (from which
the output power is taken)to dissipate
safely the heat generated by the pas-
sage of current. The contact faces
between each section of a junction
transistor are comparatively large
and offer considerable area for the
current to pass through. In a point-
contact transistor, the contact area
between the collector and its cat
whisker is only about 0.5 mil in
diameter andthe funneling of current
through a path this narrow causes
the heat to rise rapidly. When the
collector sectionbecomes too hot,its
internal resistance decreases and the
average bias current in the collector
increases. As a result, more heat is
produced. Eventually,the action may
be cumulative to the extent that it
leads to the destruction of the tran-
sistor. Another contributing factor
to the low power rating of the point -

Emitter Collector
Base

|
i\

Fig. 2. A Junction Transistor.

President, Television Communications Institute

contact transistor is the restricted
channel through which the current
flows in traveling between emitter
and collector inside the transistor.

Junction transistors also
possess a decided advantage in the
matter of noise. Typical noise fig-
ures for these units range between
10 and 30 decibels, with most values
falling near 20 decibels. The usual
noise figure of point-contact tran-
sistors is two to three times higher
than that of junction transistors. It
should be notedthat the noise figures
of both types are decreasing steadily
and that more and more junction
transistors with noise figuresnear 10
decibels are appearing commercial-
ly. By comparison, the noise figure
of a 6AG5 pentode (at a frequency of
1,000 cycles) is only 3 decibels.

Because of the advantages which
junction transistors possess over
point-contact transistors, more than
90 per cent of the present number of
commercial applications involve the
junction transistor. This, then, is
the type that the service technician
is most likely to encounter.

In the development of suitable
junction transistors, two problems
have received the greatest attention.
These are power -handling capability
and frequency response. Let us see
what progress has been made with
each. (It might be desirable, at this
point, for the reader to reread the
three transistor articles that appear-
ed in the September-October 1953
issue and in the February and March
1954 issues of the PF INDEX.)

Frequency Response

The frequency response of a
junction transistor is governed by a
number of factors. One of these
factors is the time required fora
signal to travel from emitter to col-
lector. This time depends upon the

* * Please turn to page 58 * *
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by Calvin C. Young, Jr. |

The following pictorial article is intended to illustrate a
procedure which may be employed in the replacement of

small components in a printed- or plated-wiring board. A

somewhat different procedure is recommended for some of
the larger components and will be covered in a later issue.

. 1. Tools and Equipment The construction of a printed-wiring board is such that

. . excessive heat can cause the strips to become separated from
These are the tools and equipment which should be at hand when replac- , .
the board and can make it necessary to replace the entire
board.

There is available a 60/40 solder which is composed of

ing components on printed-wiring boards. (Upper row from left to right)
37V2-watt pencil type of soldering iron, 60/40 solder, plastic spray,
solvent, and rag. (Lower row from left to right) Va-inch nut driver, solder

pick, small wire brush, knife, diagonal cutters, long-nosed pliers, and 60 per cent tin and 40 per cent lead. This solder has a melting

slip-joint pliers. point of only 370 degrees Fahrenheit and should be used for
all work with printed-wiring boards.

Dirt and moisture on a printed-wiring board may cause
leakage or shorts between the wiring strips. For this reason,
always clean the wiring side of a board when servicing it.

1

b
o

<M. 2. Removing a Resistor

The removal of components, such as resistors that have a
portion of lead wire exposed between the wiring board and

the component body, may be accomplished by clipping the
leads next fo the body. This leaves small wire terminals to f
which the new component may be soldered. . 3. Installing a New Resistor

Wrap one turn of each lead wire of the new resistor around
" 4. Removing a Disc Capacitor each terminal which is left after removal of the old resistor,

. . and the Ider as shown.
The removal of components, such as disc capacitors that Risele

may not have any lead wires exposed hetween the component

body and the wiring board, can be accomplished by breaking 5. Installing a New
the component body away from the lead wires with a pair of Disc Capacitor
pliers.

Twist together each
lead wire of the new com-
ponent with a lead wire
that is left after removal
of the old component. The
new part should be pulled
as tightly to the board as
possible without damage
to the component or
board. Solder each con-
nection, and clip away

the excess wire with

diagonal cutters.




6. Brush Solder from Bent Terminals }

In the removal of components with several terminals
or lugs which have been passed through the board and
bent, it is necessary to heat each terminal and brush
the excess solder away with a small wire brush.

- 7. Using a Knife

After the excess solder has been brushed away from

4 the bent terminal, the terminal may be disconnected

from the wiring foil by slipping a thin-bladed knife

between the terminal and the wiring foil at the same

time that the terminal is being heated with the soldering

iron. This terminal may then be straightened with the

A long-nosed pliers so that the unit can be removed.

; CAUTION: Apply heat for as short a time as.necessary
to the terminal and not to the foil.

8. Cleaning - With Soivent }

If any soldering work is required on the foil side of
the wiring board, the area that has been worked on
should be cleaned with solvent after the repair work is
completed. Denatured alcohol is ysually satisfactory
for this purpose. '

Photographs: Robert W. Reed

‘ 9. Spraying the Printed Board

After the board has been cleaned and inspected, the
area that had been worked on should be covered with
a protective coating of the type specified by the manu-
facturer. The purpose of the coating is to prevent dirt or
moisture from causing shorts or leakage between the
foil strips. Be sure that the spray does not coat fube-
socket contacts nor other surfaces that are used to make
electrical contact.

11




The power requirements of a
modern oscilloscope are usually met
with a power supply which can be
considered to be made up of two
sections — one of low voltage (about
300 volts DC) and medium current
capabilities, the other of compara-
tively high voltage (1,000 volts DC or
higher) and low current capabilities.
The low-voltage section is used to
operate the amplifiers and the de-
flection generator. The high-voltage
section furnishes the potentials for
the various elements of the cathode-
ray tube.

The power supply may also be
called upon to deliver signals for
certain types of synchronization, for
retrace blanking, and for calibration
purposes. In order to gain a better
picture of some of the demands made
upon the power supply, let us first
discuss certain aspects of the opera-
tion of the cathode-ray tube.

Electron Path Through o
Cathode-Ray Tube

Fig. 1 showsa representation
of a 5UP1 cathode-ray tube as it com-
monly appears in the schematic dia-
grams of oscilloscope instruction
books. The order indicated for the
elements, starting from the base of
the tube, is the same in the diagram
as for the actual tube, with the pos-

12

PART I
POWER SUPPLIES
e

sible exception of anode No. 2. Anode
No. 2 is shown connected internally
to grid No. 2 and is also connected to
the coated interior of the bulb of the
tube, although it is not shown in that
manner in the diagram. The coating
extends almost to the face of the
screen and serves to accelerate the
electronbeam on its way tothe screen
and also to collect the electrons of
the beam after they have struck the
screen.

The path of the electrons
through the cathode-ray tube is as
follows. The electrons are emitted
from the heated cathode and, being
negative, are attracted toward the
nearest positive element which is
grid No. 2. They pass on through
apertures in grid No. 2, anode No. 1,
and anode No. 2; and they are sub-
jected to the action of the deflection

DEFLECTION
PLATES

0

o ANODE |

GRID |
CATHODE-\

4

S J—"l

Fig. 1. Control Elements in a 5UP1 Cathode-
Ray Tuhe.

BY PAUL C. SMITH

plates. Finally, they strike the
screen of the tube where they cause
a spot or trace of light, and they are
then collected by the interior coating
which forms a part of anode No. 2.
Thus, the electron path through the
tube can be said to originate at the
cathode and terminate at anode No. 2.

Polarities of the Tube Elements

Proper operation of the cathode -
ray tube requires that anode No. 1 be
more positive than the cathode and
that anode No. 2 be more positive
than anode No. 1. Grid No. 1 is the
control gridand operates at a voltage
equal to or more negative than that
of the cathode. Its action is similar
to that of the control grid of a re-
ceivingtube — it controlsthe number
of electrons flowing between cathode
and anode. Being negative, it repels
the negative electrons; and if it be-
comes negative enough, the electron
beam will be cut off entirely.

The intensity control of the os-
cilloscope is usually connected to
grid No. 1 of the cathode-ray tube,
although it may be connected to the
cathode instead. A variable intensity
depends upon a variable potential
difference between the cathode and
grid, and this variable potential dif-
ference can be obtained if the potential
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Fig. 2. Partial Schematic Diagram of the Power Supply of the Triplett Model 3441

Oscilloscope.

of one element is varied while the
potential of the other element is held
constant. The technician is familiar
with this aspect of the operation of
the cathode-ray tube through his
association with TV. In some re-
ceivers, the picture-tube element to
which the brightness control is con-
nected is the control grid; in others,
it is the cathode.

Range of Voltage for Normal Operation

As was stated previously, the
necessary potentials for operation of
the cathode-ray tube are furnished
by the high-voltage section of the
power supply. These potentials can
vary over a wide range, and satis-
factory operationwill still be obtained.
For example, the voltage at anode
No. 2 of a 5UP1 tube can be from
1,000 to 2,500 volts with respect to
the cathode. Operation below 1,000
volts is not recommended. No matter
which voltage is chosen, there are
some advantages and disadvantages.
The lower voltages can be attained
more easily and economically, and a
higher deflection sensitivity is ob-
tainec with lower voltages. These
advantages are offset by less bril-
liance of the spot and by poorer
focusing qualities.

Rectifier and Filters

A partial schematic diagram of
the power supply for the Triplett
Model 3441 oscilloscope is shown in
Fig. 2.

The low-voltage section of the
power supnly consists of a full-wave
rectifier with capacitor and choke
{filtering. The high-voltage section
employs half-wave rectification. The
filtering is obtained by a simple
resistor -capacitor network which is
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adequate because little current is
drawn from the high-voltage section.
A 1,600-volt winding is in series with
one half the low-voltage winding, and
therefore a total of 1,300 volts AC is
applied to the high-voltage rectifier.
This voltage is high enough to make
it necessary to use a high-voltage
rectifier tube suchasthe 2X2A. After
a slight voltage drop acrossthe filter
network, there is a potential of ap-
proximately 1,600 volts left to operate
the 5UP1 cathode-ray tube.

2XZA HIGH-
VOLTAGE
RECTIFIER

Fig. 3. Photograph Showing the High-Volt-
age Fiter Network of the Triplett Model
3441 Oscilloscope.

A photograph showing the high-
voltage filter network appearsin Fig.
3. Because little current is required
from the supply, the filter network
can be of fairly high impedance. It
can be a simple RC network with a
high value of resistance and a low
value of capacitance which help to
reduce the physical size of the ca-
pacitors. Size is an important con-
sideration when dealing with capaci-
tors having a high-voltage rating.
Each one of the capacitors shownhas
a capacity of .25 microfarad and is
rated at 2,000 working volts DC.

The power transformer differs
from those used in many other types
of test equipment in that more wind-
ings are regquired and the insulation
must be better in order to provide
the required safety margin for the
higher voltages involved. The trans-
former diagrammed in Fig. 2 has four
filament windings instead of the two
commonly found in other equipment.
One of the extra windings is for the
2X2A high-voltage rectifier, and the
other supplies the 5UP1 cathode-ray
tube. The filament winding for the
cathode-ray tube is sometimes elec-
trostatically shielded from the other
windings of the transformer.

Power Supplies

There is a noticeable feature
about the power supply (in Fig. 2)
that may seem strange to the person
who is accustomed to the usual form
of power supply used in radios, amp-
lifiers, and many test instruments.
This feature is that the output of the
high-voltage section is negative with
respect to ground. The circuits
shown in Fig. 4 are diagrams of
simple half-wave rectifiers and il-
lustrate several possible arrange-
ments. In part A of the figure, there

- FILTER
+ ___::r—___ﬂ
[______<i i 5 PN
Esnu i E out
[_ o
(A) ==
FILTER
Egn
(B)
FILTER

[‘—G" —é«»

(¢

Fig. 4. Several Variations of Half-Wave
Rectifier Circuits.

is shown a rectifier system with a
DC output voltage that is positive
withrespect toground. Egrepresents
the AC voltage impressed upon the
system, and the resulting electron

* * Please turn to page 68 * *
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THE ALUMINIZED TUBE THAT IS PRE-SOLD

Sure, you are already sold on the advantages of aluminized tubes. You know that
the CBS Silver Vision aluminized screen with its silver-activated phosphors and the
CBS small-spot gun mean clearer, sharper, brighter pictures.

But your woman customer (76.9% of TV service customers are womer)

doesn’t understand electronics or CBS advanced-engineering as you do.

She does know und respect the name CBS . . . she has confidence in
Garry Moore and in the Good Housekeeping Guaranty Seal.
So all you have to do is take advantage of Garry’s

pre-selling over the CBS Television Network. Just remind
her that there are no finer tubes made than
CBS Silver Vision tubes . . .

And, like all CBS tubes,
they
have the
Good
Housekeeping
Guaranty Seal.

She’s already pre-sold
by Garry Moore and
national magazine
advertising. You build
profitable customer
confidence and sales
every time you
recommend CBS
Silver Vision tubes.

Garry
Moore
famous CBS

Televistor: Star

o8, airuny
g o
S Guumﬁeed by.n’"
(;u,ood Housekeeping
22745 aovranssy 2

CBS-HYTRON

Danvers, Massachusetts

Show the CBS carton with the AIBMEEN G

Good Housekeeping Guaranty Seal COLUMBIA BROADCASTING SYSTEM, INC.
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INTRODUCING A UNIQUE
ANTENNA SYSTEM WHICH
IS VERY EFFECTIVE IN
CANCELLING UNWELCOMED
INTERFERENCE

by George B. Mann

It can be said that the antenna
serves as the eyes of the television
receiver. The antenna is placed at
some vantage point where it can
intercept the desired signal. That
same antenna, however, may also pick
up a variety of interference signals
which may affect the operation of the
receiver. Whether an interference
signal affects the receiver only
slightly or a great amount, it is
obvious that elimination of the inter-
ference signal is desirable.

Interference signals might be
grouped into two classifications. In
one classification would be those that
occur at random frequencies or those
that cover a wide band of frequencies
at all times. In the second classifi-
cation would he those signals that
occupy a given band and have a fixed
position in the spectrum. If signals
in either classification fall within
the band of the desired signal, the
antenna normally cannot separate the
wanted from the unwanted signals.

The f{irst classification would
include such interference signals as
ignition noise, neon-sign radiation,
and random atmospheric noise. Note
that all of these signals will usually
affect reception on all channels but
not necessarily to the same degree.
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Included in the second classi-
fication are reflected, adjacent-
channel, co-channel, and FM signals
and harmonics of certaintransmitted
signals, If these unwanted signals
are picked up by the antenna and are
fed to the receiver, interference may
result.

There are several things which
can be done in the receiver-antenna
combination to cause rejection of
some of the unwanted signals. For
example, the receiver canbe designed
so that it will effectively reject any
signals of reasonable amplitude pro-
vided that they fall outside the chan-
nel to which the receiver is tuned.
The receiver, in other words, selects
from all the signals being picked up
by the antenna only those that fall in
the desired band of frequencies. Al -
though much improvement has been
made in receivers during the past
few years, they are limited in their
ability to reject unwanted signals of
high amplitude. Under some condi-

tions then, a receiver alone cannot
reject certainunwanted signals. Keep
in mind that the receiver cannot
reject signals that fall within the

desired band or channel. Once such
interfering signals are fed to the
receiver, they cannot be eliminated.

Another method of eliminating
unwanted signals that fall outside
the desired band is that of using an
antenna which is tuned to a specific
channel. The antenna then is a
frequency-discriminating device. It
will produce a greater gain in the
region to which it is tuned and will
produce little or no gain outside of
this region. Although this method
is effective in reducing certain types
of interference, it requires the use
of a different antenna for each chan-
nel or group of channels. Such a
method could not be employed when
the use of a single antenna which will
cover all channels is desired.

* * Dlease turn to page 49 * *
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Sentinel Model 211217 Remote-Control Television Receiver.

Sentinel Remote-Control Unit

In the past, there have been a
number of both electromechanical
and all-electronic types of remote-
control units developedfor television.
The new Sentinel Model 21121T
incorporates one of these devices uti-
lizing an electromechanical arrange-
ment for channel selection., The
receiver and its control box are
pictured in the heading at the top of
this page. A 21-inch picture tube is
employed in the VHF receiver which
has an additional complement of
fifteenreceiving tubes. The receiver
is of a conventional modern design
using selenium rectifiers inthe low-
voltage power supply and a 600-ma
series-filament circuit for all tubes.

A 20-foot connecting cable is
supplied with the remote-control
unit, and it may be placed along the
baseboardor under the rug, provided
that it is positioned away from areas

REMOTE
VOLUME
CONTRQL

REMOTE "BRITE
CONTROL AND
ON-OFF SWITCH

REMOTE CHANNEL-
SELECTOR SWITCH

SPEAKER
SWITCH

REMOTE
FINE-TUNPE e
CONTROL AP FEAER
MOTOR 4#i1CH

Fig. 1. Remote-Control Chassis and Connecting Cable Employed

in the Sentinel Model 21121T.

Fig. 2. Remote-Control Mechanism Mounted on the Chassis of ’

the Sentinel Model 21121T.
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having heavy room traffic. Twenty-
foot extension cables can be obtained
from the manufacturer; however,
the use of more than a total of forty
feet of cable is not recommended.

The remote-control box is
equipped with four adjustment knobs
that provide control over the channel
selection, brightness, fine tuning, and
volume. Inadditiontothese functions,
the unit will turn the receiver on and
off and will select either the speaker
located in the control box or the
speaker housed in the receiver. The
small PM speaker located in the con-
trol box may be seeninthe photograph
of Fig. 1. The Sentinel receiver may
be operated from the control box or
by the controls onthe receiver; how-
ever, to operate the channel-selector
knob on the receiver, the fine-tuning
knob. on the control box must be
placed inthe maximum counterclock-
wise position. This position opens
the motor switch mounted on the rear

CONNECTING
PLUG RELAY

LADDER
CHAIN-DRIVE
ASSEMBLY

Examining

Features

by Leslie D. Deane

of the remote fine-tuning control and
removes power from the drive
mechanism of the tuner.

The receiver can be turned off
by the switch located onthe brightness
control in the control box or by the
on-off switch at the receiver. The
receiver cannot, however, be opera-
ted unless both switches are turned
on.

The remote-control assembly
is primarily divided into two sec-
tions. One is comprised of the re-
mote unit and the connecting cable
and is shown in Fig. 1. The other
sectionis mounted on the TV chassis
and may be seenin Fig. 2. All major

components of the complete remote-

control assembly are indicated in
these two photographs. It may be
noticed in Fig. 1 that one end of the
twelve-wire connecting cable is per-
manently attached to the remote unit
and that the other end is terminated

DRIVE MOTOR
TRANSFORMER

CHANNEL.
SEEKING
SWITCH

.
REMOTE-CABLE
SOCKET
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with a connecting plug. The socket
for this plug is conveniently located
at the rear of the receiver, and it is
identified in Fig. 2. The cable from
the remote unit must be connected to
the receiver inorder for the receiver
to be operated by the remote controls
or by the controls on the receiver
itself.

Circuit Functions

A schematic diagram of the
circuitry involved in the Sentinel
remote-control system is shown in
Fig. 3. With the aid of this schematic
and a few additional explanations,
the reader should more clearly
understand the operation of this
device. The fine-tuning control R3
located inthe remote unit is connected
in series with the plate circuit of the
oscillator tube inthe tuner of the re-
ceiver. It varies the B+ voltage
applied to this circuit and thus comr
trols the frequency of the oscillator.
If the fine-tuning control on the re-
mote unit does not reach a point of
adequate picture detail, then adjust-
ment of the fine-tuning controlon the
receiver may be necessary. The
fine-tuning knob on the remote unit
also activates a motor switch. This
knob must be in the maximum
counterclockwise position when chan-
nels are being selected at the
receiver; but when channels are
being selected from the remote unit,

‘The volume control R2 is con-
nected across the secondary of the
audio output transformer. The volume
control of the remote unit will furnish
a proper listening range provided
that the volume control on the re-
ceiver is set at its mid-position.
In connection with the audio system,
an additional speaker is located in
the remote unit. Both speakers are
controlled by a slide switch that is
indicated in Fig. 1. When moved to
the right, this switch operates the
speaker inthe remote unit; and when
moved to the left, it operates the
speaker in the receiver.

The brightness control Rl
which is located in the remote unit
is connected in series with the bright-
ness control in the receiver. Both
brightness controls vary the potential
applied to the cathode of the picture
tube. Picture brightness can be ad-
justed from the remote unit by set -
ting the brightness control on the
receiver almost to maximum posi-
tion. The BRITE control knob on the
remote unit may then be adjusted
for the desired light intensity. Pro-
per brightness cannot be obtained if
the brightness control onthe receiver
is positioned at minimum or if the
BRITE control on the remote unit is
set at maximum. The BRITE control
knob on the remote unit also turns
the receiver on and off; however,
the receiver switch must be turned

The channel selector of the re—-
mote unit is a 12-position, single-
wafer switch with both front and rear
sections. The front section has five
contacts, and the rear has only four,
A simplifiedillustration of the wiring
of this selector switch and of the
channel-seeking switch in the tuner
is presented in Fig. 4.

The positions of the channel-
selector switch in the remote unit
and the channel-seeking switch inthe
tuner determine the operation of the
drive motor of the tuner. The motor
rotates the tuner turret mechanically
by means of a chain coupling between
the gear box andthe tuner. The gear
box and chain drive are designated
in the photograph of Fig. 2.

The selection of all12 channels
is accomplished even though only
four wires connect the remote unit
withthe channel-seeking switch inthe
receiver. The selector switch in the
remote unit may be manually rotated
in either direction, but the channel-
seeking switch rotates in only one
direction as the motor operates. For
any one setting of the channel-selector
switch, the motor will operate in all
positions of the channel-seeking
switch except one. The two switches
are so designed and wired that when
the remote switch is turnedto a chan-
nelthe drive motor operates until the
channel-seeking switch reaches a

the switch must not be in this on in order for the remote switch to position at which the power circuit

position. function. to the motor is open. The power is
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. Schematic Diagram of the Remote-Control System Employed in the Sentinel Model 211217 Receiver.
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removed from the motor by the open
circuit, and the tuner turret comes
torest onthe desired channelposition.

REMOTE SELECTOR

FRONT SWITCH REAR
———
oo oo
o /A .ok —ou A ©
o_(]‘[‘ ~o—€ -—»’\ka, o
AC o o o o
POWER »
TUNER |
a%!TVOER REAR FRONT
[ ]
oo
I,
7

CHANNEL- SEEKING SWITCH

Fig. 4. Simplified Schematic Diagram of the
Connections Between the Switches in the
Sentinel Remote-Control System.

Servicing

If the channel selected by the
channel knob on the remote unit does
not track or properly correspondwith
the channel position of the tuner, the
unit may be adjusted as follows:
loosen the two setscrews secur ing the
chain sprocket to the drive shaft that
exiends from the gear box, and turn
on the receiver. Then turn the fine-
tuning knob of the remote unit clock-
wise in order to actuate the motor.
Observe the channel position of the
tuner, and turn the channel-selector
knob on the remote unit to the cor-
responding channel. When the drive
motor comes to rest, tighten the two
setscrews of the sprocket and check
the operation on other channels.

If the turret does not lock into
position properly, loosen the two
Phillips-head screws that hold the
channel-seeking switchtothe bracket.
Slowly rotate the switch in either
direction until the detent locks the
turret in position, then tighten the
two screws, and check to see that the
turret locks into position on all chan-
nels. Proper tension on the drive
chain must also be maintained at all
times.

Should the drive chain become
too slack, loosen the four Phillips-
head screws which secure the motor
mechanism to its mounting, and slide
the assembly upward and away from
the tuner until only a smallamount of
slack remains in the chain. Tighten
the mounting screws, and check the
operation. When the position of the
motor assembly has been changed, it
will usually be necessary to perform
the tracking and locking adjustments.

Another service problem that
often occurs in remote-control sys-
tems concerns dirty relay contacts.
These contacts, as wellas the switch
contacts, may be cleaned with carbon
tetrachloride or cleaners designed
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for this purpose. If the relay contacts
are carbonized or burnt, a piece of
" crocus cloth'' or very fine sand-
paper may be used to resurface the
contact area.

Under normal conditions, the
mechanical parts of the remote-
control system willrequire no lubri-
cation; however, if the motor bear -
ings become noisy, the manufacturer
recommends that a few drops of fine
machine oil should be applied to each
bearing.

Some of the more common
troubles encountered in remote-
control systems often stem from
damaged connecting cables. This
unit is no exception; therefore, if a
failure occurs, one of thefirst checks
that should be made is an inspection
of the cables. The individual wires
should be checked for continuity and
for a possible short between wires.

If the inspection reveals no
apparent trouble in the connecting
cables, then a more thorough check
of the switch, relay, and motor cir-
cuits should be undertaken.

In order for the Sentinel tele-
vision receiver to be serviced with-
out the remote unit connected, certain
pins on the cable socket must be
connected together. These are pins
5to 6, 7to 8, 9to 10, and 11 to 12.

Circuit Breaker

The Airline Model WG-4011B
television receiver incorporates a
thermaltype of circuit breaker which
is used in place of the conventional
fuse or fusible resistor. The unit
lends protectionto allcircuit compo-
nents by removing the power from the
receiver in case an overloaded
condition should develop.

RESET
BUTTON
s

)1 B A ey

CIRCUIT
ON-QFF
SWITCH

BREAKER

HE

L TO TUBE
T FILAMENTS

Fig. 5. Partial Schematic Diagram of the

Power-Input Circuit Employed in the Airline

Model WG-4011B Television Receiver.

The partial schematic diagram
shown in Fig. 5 illustrates the use of
this unit in the new Airline chassis.
The normal operating current of the
recelver is approximately 1.35 amp-
eres, and the circuit breaker is de-
signed to cut out at 2.5 amperes. If
a momentary current surge should
render the receiver inoperative, it
may be necessaryto resetthe spring-
loaded breaker by pushing the red

button which is located at the rear of
the receiver. If the circuit breaker
continuesto cut out when the receiver
is turned on, a check should be made
in order to determine the cause of the
overloading and corrective steps
should be taken.

The circuit breaker should
never be bypassed in any manner be -
cause of the extreme damage that may
result and the possible fire hazards
involved. One of the advantages of-
fered by using this kind of circuit
protection is the fact that replacement
is not necessary as in the case of the
fuse or resistor.

A few of the leading television
manufacturers have made use of
similar items in previous designs,
but circuit breakers have never be-
come popular in the television field.
What the future holds along this line
only time will tell.

CBS-Columbia Tilt-Back Chassis

The new CBS-Columbia Model
3T615 television receiver has been
designed with the service technician
in mind. In order to service the
wiring side of a conventional vertical
chassis, it is usually necessary to
remove the chassis from the cabinet.
In some cases, both the chassis and
picture tube must be removed in-
dividually before the unit can be
serviced. Othervertical-chassisde-
signs have the chassis and picture
tube combined on one mounting board
or metal frame. Even with this style
of construction, it is still a difficult
problem to service the wiring side
of the chassis because of the
proximity of the picture tube.

The CBS-Columbia tilt-back
chassis has overcome many of these
obstacles which are frequently en-
countered when servicing receivers
with vertical chassis. Inthe Model
3T615, the chassis is mounted verti-
cally with the small receiving tubes
facing the front of the cabinet, thus
placing the underchassis wiring to-
ward the rear. The tubes and align-
ment points on top of the chassis are
made accessible by taking off the
cabinet back and removing the two
wing screws located on the lower
brackets which support the chassis.
If the speaker leads are clamped to
the side of the chassis, open the
clamp and free the leads. The
chassis may then be tilted backward
as shown in Fig. 6. The chassis is
fastened to a metal base pan by two
hinged brackets which will hold the
chassis at about a 45-degree angle.
With the chassis in this position, the
service technician can easily change

* * Please turn to page 70 * *
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DRILLING MASONRY for ANTENNA

A

S g

DRILLING INTO BRICK

Drilling into the center of a brick provides
a solid mounting for a standoff. Any masonry
material of block form is much harder than
mortar and can withstand much higher stress
and strain. Drilling info a mortar joint should
not be done. The mortar would split and
crack, and water entering between the
blocks would couse premature deteriora-
tion of the structure.

DRIVING THE PLUG

A wood plug is driven into the drilled hole ond is
broken off flush with the wall face. A wood-screw
type of standoff is then set solidly inta the plug.

NOTE: In solid types of masonry, the anchors for
guy wires or mounting brackets should be lead ex-
pansion types in order to withstand the increased
strain or weight,

FINISHED INSTALLATION OF
STANDOFF IN BRICK WALL

From the start of drilling to the com-
pletion of this standoff mounting, approxi-
mately one minute was required. The result
is a secure mounting made with a minimum
expenditure of time and labor.

INSTALLATIONS

by
George B. Mann

When the installation of an antenna
is considered, a problem which oftenarises
involves the choice of running the antenna
lead-in through a masonry material or of
going around it. The first thought insuch
a situation is that the older methods of
penetrating masonry require an excessive
amount of time and labor. At the present
time, however, most masonry materials
can be penetrated by other means in less
time than might be used in running the
lead-in around the material.

Rotary types of masonry bits of less
than one inch in diameter will penetrate
most masonry materials at drilling rates
which exceed one inch per minute. The
1 1/4-inch wall of a hollow building block
was penetrated by using a 1/2-inch, 550-
rpm, electric drill first with a 1/2-inch
pointed bit and then with a 1/2-inch core-
less bit. Drilling times were only 10
seconds for the pointed bit and 7 seconds
for the coreless bit. Lead-in runs can be
installed over masonry surfaces such as
brick, limestone, or concrete in just a
little more time than is required to mount
the same lead-in over other structural
surfaces.

The time and labor saved on a few
antenna installations will pay for the cost
of the masonry bits used on the jobs. A
set of three or four masonry bits of dif-
ferent diameters will fulfill most of the
drilling requirements of allantenna instal-
lations. Such a set of bits can be purchased
for less than twenty dollars.

Masonry Materials

The rate at which a carbide-tipped
bit becomes dull is principally determined
by the abrasiveness of the material being
drilled. BHard sandstone, for example, is
very abrasive; and a carbide -tipped bit is
dulled more rapidly whenpenetrating sand-
stone than when penetrating slate even
though the latter is a harder material.
This is because slate is not so abrasive
as sandstone.

Materials suchas granite, field stone,
and hard concrete with large pieces of
quartz aggregate require excessively high
drilling pressures. Because of their ex-
treme hardness, it is impractical to drill
into these materials with a rotary type
masonry bit.
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DRILLING AN ENTRANCE HOLE FOR A
LEAD-IN

An entrance hole for an antenna lead-in was
drilled through the foundation of this house with a
Y4-inch bit and a Ya-inch electric drill. Less than
45 seconds were required to complete the drilling
of this concrete block.

Masonry materials which have ab-
sorbed water should not be drilled until
they have dried out. When pulverized
masonry material is damp, it adheres to
the flutes of the bit and prevents the re-
moval of powder from the hole being drilled.

Sharpening Carbide Bits

The cutting edges of a carbide -tipped
bit will become dulled after considerable
use, and a dull masonry bit will require
increased drilling pressure to keep the bit
cutting. This added pressure accelerates
the dulling, creates overheating, and pro-
duces mechanical stresses which can
cause tip breakage. Sharpening of a dull
masonry bit before excessive wear has
taken place will greatly extend the useful
life of the bit,

Some manufacturers recommend
that their carbide-tipped bits be returned
to them for sharpening. If such a recom-
mendation is not made, the masonry bit
can be sharpened by the user or at a local
machine shop. Silicon-carbide wheels for
use on electric grinders are available for
sharpening carbide-tipped tools. The re-
commendations and instructions for this
operation are generally published by the
manufacturer of the bits.

A rotary type of masonry bit can
make short work of installing guy-wire
anchors, lead-in standoffs, mounting
brackets, and feed-through insulators in
nearly allkinds of masonry materials used
in building and home construction.
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COMPLETED LEAD-IN' ENTRANCE

The lead-in was installed with:a supporting stand-
off and c drip loop. From the start of drilling to the
completion of this installation, approximately fifteen

INSTALLING FEED-THROUGH BUSHING

A feed-through bushing was inserted through the
wall from inside the house. Note that the rotary bit
did nat produce a large and unsightly break-through.

minutes were required.

DRILLING HOLE FOR GUY-WIRE
ANCHOR

This roof parapet is constructed of hollow
building blocks and has a tar-paper cover-
ing. A hole was drilled to provide an open-
ing into which a toggle-bolt type of guy-
wire anchor could be inserted. The proper
point for drilling was determined by check-
ing the locations of the mortar joints on the
outside wall of the parapet.

SEALING THE TOGGLE BOLT

After the toggle bolt was firmly in place, sealing

compound was applied generously around the point
of penetration. This must be done to prevent water
from gefting into the building.

CCMPLETED INSTALLATION OF
ANCHOR

This toggle bolt provides a sturdy water-
tight cnchor to which the roof antenna was
securely guyed.

NOTE: As a safety measure, fasten guy-
wire anchors to roof parapets at points as
near the roof surface as possible.
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Basic explanations of trans-
former actionassume that the voltage
induced in the secondary winding is
180 degrees out of phase with the
voltage in the primary. In practice,
the phase shift across an untuned
transformer that is wired into a cir-
cuit may either be zero or 180
degrees, depeading upon the polarity
of the connections in the secondary
circuit. If the transformer has a
tuned secondary winding, the phase
angle between primary and secondary
voltages at the resonant frequency
will be 90 degrees; but the phase
angle will vary widely when the fre-
quency departs from resonance. The
operation of phase-detecting circuits
such as discriminators and ratio
detectors depends upon these facts.

Incertain situations,the techni-
cian may need to investigate the
phase relationship of voltages in
transformers. The phase difference
between two voltages can be estab-
lished by careful observation of
Lissajous figureson an oscilloscope.
It can also be established by use of
an electronic switch 1if one is
available.

An electronic switchis a labo-
ratory instrument which is used to
enable a single oscilloscope to display
two waveforms at the same time.
The signals are placed ontwo separate
traces, but they are viewed at the
same sweep rate.

The input circuit of anelectronic
switch congists of two independent
amplifiers which are alternately
turned on and off by gating tubes
which are controlled by a square wave
that is generated within the instru-
ment. During a half cycle of the
square wave, one amplifying channel
is cut off and the signal in the other
channel is allowed to reach the out-
put jack. During the other half cycle
of the square wave, the situation

VOLTAGE PHASES
in TRANSFORMERS

The Principles Upon Which

Radio Detectors, Discriminators,
and Quadrature Transformers Operate

reverses. Because of the use of DC
coupling between stages inthe switch,
the two traces on the face of the
oscilloscope can be either super-
imposed or separated.

The switching rate is governed
by the frequency of a multivibrator
which is normally free running, or it
can be controlled by an externalsync
signal. The switching rate should be
made lower than the desired sweep
frequency of the oscilloscope. If
switching is too rapid, the traces
will assume a dotted appearance
which may be confusing; then some
of the details of the waveform may
not be visible.

An external synchronization
signal for the oscilloscope should be
supplied from one of the two circuits
which are being examined. If internal
synchronizationwere used, the oscil-
loscope would try to synchronize its
sweep with both signals at once. As
a result, the phase difference between
the signals would not be apparent.

A hookup which is usable for
the examination of phase differences
is shown diagrammatically in Fig. 1.
The transformer is an IF type which
has primary and secondary windings

SIGNAL

ELECTRONIC
SWITCH

GENERATOR I

-
A INPUT

33K START  START

-|]Ha

FINISH  FINISH,

OSCILLOSCOPE

# gﬂ

—2

i}

Fig. 1. Diagram of
Connections for
Waveform Analysis
of a Tuned Trans-
former.

B INPUT

QUTPUT
.
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by Thomas A. Lesh

that are tunable. The signalfrom the
generator is fed to the primary
winding through a 33K-ohm resistor
sothat the loading effect of the trans-
former on the generator will be
reduced. A signal for external
synchronization of the oscilloscope
is taken from the generator output.

If both the primary and second-
ary windings of the transformer are
tuned to a resonant frequency of 175
kilocycles and the frequency of the
output signal of the signal generator
is continuously varied at frequencies
near resonance, the phase of the
secondary voltage will be seen to
shift with respect to that of the
primary voltage. The waveforms are
shown in Fig. 2. The upper waveform
of each set is of the voltage across
the primary, and the lower waveform
is of the voltage across the secondary.
A shift to the left in any waveform
indicates an advance in phase.

The maximum voltage across
the secondary occurs when the fre-
quency of the incoming signal is equal
to the resonant frequency of the
transformer. At this point,the phase
of the secondary voltage lags the
phase of the primary voltage by 90
degrees. See Fig. 2B. The angle of
lag increases as the incoming fre-
quency rises until, at 179 kilocycles,
the secondary voltage lags by nearly
180 degrees. See Fig. 2A. When the
generator frequency is reduced be-
low resonance, the phase angle de-
creases; and it becomes nearly zero
by the time that a frequency of 171
kilocycles is reached. See Fig. 2C.

If the signal generator is set at
175 kilocycles and the secondary of
the transformer is tuned through
resonance, phase shifts identical with
those shown in Fig. 2 will be ob-
served. On the other hand, if the
primary of the transformer is tuned
through resonance, the phase dif-
ference between the primary voltage

* * Please turn to page 44 * *
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o1 10 BREAK THE TV

\ MOST PONERFUL SUPER FRINGE
ANTENNA, IN THE WORLD

NEW WALSED WIZARI

with exclysive PHASE REVERSER

Distance i3 no barrier to the amazing new WALSCO WIZARD. Exclu-
sive “Phase Reverser” delivers the sharpest, crystal-clear picture
ever seen in the most difficult reception areas. No other antenna
like it!

New WIZARD offers highest gain and sharpest directivity possible
on all VHF zhannels. Installation in a jiffy ... without comnlicated
harnesses. phasing stubs, or extra dipoles. Guaranteed for 3 years!

-~
L = ¢ Model

ELECTRONICS CORPORATION i

a sussidiary or Tellluleqraph carporation Wizard Imperial #4230

3602 Crenshaw Blvd.,
Los Angeles 16, California

Channels

Py S
Yy Nal \Z
</ R
e 3 — | X
CHANNEL 8 (----) | \ ®az30
L . i iy A

WALSCO WIZARD Imperial
equals reception of 10
element yagis on low
channels, and equals a
three stack 10 element
(30 elements) yagi on
channels 7 to 13.

Actual comparison
of fringe antenna performance

Gain (db) Single Bay
4 6 7 9 11

13

Walsco Wizard
Imperial

6.9

82

119§116§108} 12.6

Antenna “'A"
With 3 Phase
Reversing Di-
poles

6.6

81

1,5 10.2|106} 12.4

Antenna "'B"'-
Yagi Type with
Phasing Loops

55

68

751 96 88112

Antenna “C"*
Yagi Yype with
Loading Coils

Price
$14.90 list
19.50 list
34.90 list

6.9

8.6

9.1§ 86| 961 7.8
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THE GENERAL ELECTRIC
POST-ACCELERATION TUBE

by C. P. Oliphant

A greatamount of work is being
done by the tube manufacturers
toward improvement of the color
picture tube. A progress report was
recently presented at the General
Electric Company on the color pic-
ture tube that is being developed by
its engineers. The following discus-
sion coversthe details of the General
Electric color tube which is referred
to as a ''‘post-acceleration'' tube.
Post acceleration means that the
beams are accelerated after they have
been deflected.

The color picture tube that is
being employed in color receivers at
the present time is the shadow-mask
type. This is a tube which employs
three electron guns, a shadow or
aperture mask, and a phosphor-dot
screen. The guns are positioned in
the neck of the tube in a triangular
arrangement, and the shadow mask
is positioned close to the phosphor
screen. The screen has three sets
of phosphor dots, one set for each
electron beam.

Physical Structure of
Post-Acceleration Tube

The post-acceleration tube,
which is a 22-inch rectangular glass
tube, is basically a three-gun type.
The design, however, is rather differ -
ent from that of the shadow-mask
tube. The structure of the post-
acceleration tube can be seen by
referring to Fig. 1.

The three guns, which are of the
electrostatic type, are not in a tri-
angular arrangement but are all in
one horizontal plane. Notice that
just before the beams from the guns
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.- a NEW

mumss  DEVELOPMENT

in Color Picture Tubes

strike the phosphor screen they pass
through a grille composed of vertical
wires which are parallel to each
other. The grille wires are very
small; they are 3-mil wires with a
spacing of 28 wires per inch. The
grille is the color -selecting electrode
in this -ube. It is constructed in such
a way that more than 90 per cent of
the electrons ejected from the guns
strike the phosphor screen and con-
tribute topicture brightness. This is
a great increase in brightness over
that produced by the shadow-mask
tube.

The phosphor screen is made
up of three different phosphors. One
phosphcr emits red light, another
emits green light,and the third emits
blue lizht when energized by the
electron beams. Instead of the
phosphors being arranged in a dot
formation as they are in the shadow -
mask tube, they are arranged inlines
that are vertical and parallel. There

SECTION OF
PHOSPHDR SCREEN

GRILLE e
WIRES

PHOSPHOR et

STRIPES

Fig. 1.
Company.

are three times as many phosphor
stripes as there are grille wires.
The beams passing throughthe grille
and striking the phosphor stripes are
shown in Fig. 1.

The development program
pursued at the General Electric
Company has been divided into two

stages. The first tube that was de-
veloped is referredto as the ''sand -
wich'' tube. The name is derived

from the way in which the tube is
constructed. A flat phosphor plate
and a grille mounted on a frame are
assembled in the form of a sandwich
and are inserted in the front end of
the picture-tube envelope. This
sandwich tube was the one demon-
strated when the General Electric
progress report was presented.

A newer design of the post-
acceleration tube is in the develop-

* * Please turn to page 52 * *

ELECTRON GUNS

The Post-Acceleration Color Picture Tube in Development at General Electric
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Presenting Information on Application,
Maintenance, and Adaptability of
Service Instruments

Win-Tronix Model 120 Compatible
Crystal Calibrator

Winston Electronics, Inc.,
manufactures the Win-Tronix com-
patible crystal calibrator shown in
Fig. 1. This instrument is designed
to provide an RF signal of crystal-
controlled accuracy. Such a signal

Fig. 1. Win-Tronix Model 120 Compatible
Crystal Calibrator.

is often needed by the technician. The
instruction manual lists a number of
uses for the instrument, These in-
clude use as a frequency standard, as
a marker generator for RF and IF
sweep curves, as a marker generator
for cscilloscope timing, and as a
means for comparing the relative
activity of crystals.

As the word ' compatible' in
the name suggests, the instrument
provides a signalthat is particularly
suitable for color TV servicing. A
crystal that is mounted internally
controls the 3.579545-mc frequency
of this signal to an accuracy closer
than 18 parts per million.

26

Three sockets for extra crystals
are mounted on the front panel. The
internal crystal or any one of the ex-
ternal crystals can be individually
put into operation by setting the
FUNCTION switch to one of its four
operating positions; thus, four
crystal-controlled signals including
the 3.579545-mc color subcarrier
can be selected by a turn of the
switch,

The 3.579545-mc crystal is
furnished with the instrument. Crys-
tals for other frequencies should be
obtained from the manufacturer be-
cause the crystal sockets in this in-
strument will not accept crystals
having standard-sized pins.

The oscillator circuit of the
instrument will operate from 100
kilocycles to 15 megacycles. The
circuit is a Pierce oscillator which
requires no adjustment for crystals
with fundamental frequenciesthat are
within this range.

The strength of the output sig-
nal is governed by a continuously
variable attenuator. The output volt -
age is stated to be not less than 1
volt peak to peak with crystals of 100
kilocycles to 5 megacycles and not
less than 1/2 volt peak to peak with
crystals of 5 {0 15 megacycles.

The relative activity of
individual crystals of approximately
the same frequency can be compared
by connecting a 0-t0-100 microam-
meter to the pin jacks on the front
panel. This reading represents the
oscillator grid current, and a higher
reading indicates a more active
crystal.,
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éy Paul C. Smith

REVIEW OF TEST INSTRUMENTS

There is such a wide variety
of test instruments offered by the
manufacturers that it is a problem
for the service technician to choose
a new piece of equipment for his shop.
We shall not presume to make such
a choice for the technician, but we
plan togive in this column in the next
few issues an orderly presentation
of specifications of each model plus
some discussion of a general nature
to make it easier for the technician
to arrive at a selection best suited
for his particular needs.

A number of factors which will
probably influence the technician in
his choice are of such a nature that
they will apply no matter what type
of instrument is being considered.
Among these would be such things as
appearance, size and weight, rugged-
ness, versatility, long-term useful-
ness, and ease of operation. The
size and weight of an instrument are
important if the instrument is to be
carried from house to house or if the
amount of bench space is limited.
Appearance is also important if the
instrument will be used in public a
great deal. As an example of long-
term usefulness, we might consider
a dot/bar generator. It is useful for
linearity adjustments in monochrome
receivers; and when color receivers
become more plentiful, it will also
be useful for adjustments in them.

The type of shop in which the
instrument will be used may have a
bearing on the choice of equipment.
If there are a number of technicians
in the shop, some general-purpose
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equipment may be placed at each
bench position and perhaps only
single units of certain specialized
equipment may serve the entire shop.

In addition to offering factory-
assembled instruments, some
manufacturers offer kits which the
technician can assemble for himself.
There are both advantages and dis-
advantages associated with the
assembly and use of these Kits.

Obviously, a kit can be pur-
chasedfor less moneythan a factory-
wired unit of the same make and
model. The amount saved by wiring
a kit unit seems to vary with the
complexity of the instrument. A
check of 15 different models supplied
by a certain manufacturer revealed
an average saving of 27 per cent of
the price of the factory-wired model
when compared to the kit model.
Individual savings may be as high as
48 per cent or as low as 14 per cent,
depending uponthe instrument. There
may be certain other advantages to
the technician if he assembles his
own equipment; it should make him
more familiar with construction de-
tails and theory of operation of the
instrument. This knowledge will
make him better qualified to service

the ecuipment if that becomes
necessary.
It seldom happens that any

operation or circumstance will
present all advantages and no disad-
vantages, and thatis certainly true in
the case of kits. First, there is the
aspect of the time necessary for
assembling a kit. If thetechnician is
extremely busy, his time may be
worth more to him for his regular
duties than the amount of money he
saves in assembling a kit. There is
the possibility that he may make
some error in the wiring, an error
which may not necessarily prevent
the instrument from operating but
which might reduce the efficiency
of operation. Since he would have
noway of knowing that the instrument
was not up to the manufacturer's
standards of performance, he may
continue to use it unaware of its
deficiency. Some parts may be
damaged during assembly and may
have to be replaced, adding to the
over -all cost of the instrument.

Among the instruments to be
covered in this and following issues
will be multimeters, VIVM's, RF
and sweep generators, oscilloscopes,
and others. This first coverage will
deal with multimeters.

MULTIMETERS

Some of the more important
points to consider when examining
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a multimeter are: (1) ranges
offered, (2) meter rating in ohms
per volt, (3) size and readability of
the meter scale, and (4) simplicity
of operation. Other considerations
are also important, but we would say
that these four are basic.

There should be an adequate
number of ranges for each function;
otherwise, the scales will be found
to be excessively crowded. With a
sufficient number of overlapping
ranges, most measurements can be
made so that the pointer will come
to rest in the middle portion of a
scale. It is generally agreed that
measurements are more accurate in
this region of a meter scale.

The ohm -per-volt rating should
be high enough so that loading of the
circuits to which the meter is applied
will be at a minimum. A high rating
in ohms per volt means that a sensi-
tive meter movement is used, but this
in turn will usually mean a higher-
priced meter.

Other considerations which will
interest the prospective buyer are
portability, ruggedness, resistance of
the meter window to breakage, ease
of battery replacement, inclusion of
decibel scales, frequency response to
AC signals, protection against being
overloaded, parallax correction, high-
current ranges, and availability of
probes and other accessories.

The following multimeters with
the manufacturers’ specifications are
grouped according to the respective
manufacturers.

Electronic Instrument Co.; Inc. (EICO)
EICO MODEL 536

RANGES (31)

ACandDC VOLTAGE, 0 to 5000
voltsin 7ranges each; RESISTANCE,
0 to 1 megohm in 3 ranges; AC and
DC CURRENT, 0 to 1 ampere in 4
ranges each (lowest range, 0 to1 mil-
liampere); DECIBELS, -20 to +69 db
in 6 ranges.

OTHER FEATURES

Sensitivity, 1000 ohms per volt
for AC or DC voltage; 400-micro-
ampere movement; 3-inch meter;
size of case, 6 1/2 by 3 3/4 by 2 3/4
inches.

EICO MODEL 526

Same as Model 536 but with 1%
precision resistors.

EICO MODEL 565
RANGES (31)

AC, DC, and OUTPUT VOLT-
AGE,0to 5000volts in 6 ranges each;
RESISTANCE, 0 to 20 megohms in 3
ranges; DC CURRENT, 0to 10 am-
peres in 5 ranges (lowest range, 0 to
100 microamperes); DECIBELS, -12
to +55 db in 5 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 1000 ohms per volt AC;
50-microampere movement; 4 1/2-
inch meter; size of case, 6 3/4 by
5 1/4 by 3 inches.

EICO MODEL 555

Same as Model 565 but with 1%
precision resistors.

EICO MODEL 566
RANGES (38)

AC, DC, and OUTPUT VOLT-
AGE, 0to 5000 volts in 7 ranges each;
RESISTANCE, 0 to 1 megohm in 3
ranges; AC and DC CURRENT, 0 to
1 ampere in 4 ranges each (lowest
range, 0 to 1 milliampere); DE-
CIBELS, -20 to +69 db in 6 ranges.

OTHER FEATURES

Sensitivity, 1000 ohms per volt
for AC or DC voltage; 400-micro-
ampere movement; 4 1/2-inch meter;
size of case 6 3/4 by 5 1/4 by 3
inches.

EICO MODEL 556

Same as Model 566 but with 1%
precision resistors.

The Hickok Electrical Instrument Co.

HICKOK MODEL 450
RANGES (34)

AC, DC, and OUTPUT VOLT-
AGE, 0to 5000 volts in 6 ranges each;
RESISTANCE, 0 to 100 megohms in
4 ranges; DC CURRENT, 0 to 10
amperes in 7 ranges (lowest range,
0 to 50 microamperes); DECIBELS,
-30 to +55 db in 5 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 5000 ohms per volt AC;
50-microampere movement; 5-inch

meter; size of case, 8 1/2 by 5 3/4
by 2 1/2 inches.

* * Please turn to page 34 * *
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Now more than ever the most versatile
tape recorder on the market with the

STERE-O-MATIC BINAURAL
Conversion Kit $16.95.

ONLY V-M tape-o-matic is designed for
simple binaural conversion— Any tape-o-
matic ever built can be converted.

ONLY V-M has the Stere-o-matic Binaural
Conversion Kit.

ONLY V-M gets you repeat business con-
verting previously sold tape-o-matics.

ONLY V-M gives you a tape recorder you
can convert to sell NOW as the Binaural
tape-o-matic.

ONLY V.M lets your customers of today
convert to binaural tomorrow or any-
time.

ONLY V.M tape-o-matic tape recorder of-
fers top ten features for $179.95% List!

V-M CORPORATION
BENTON HARBOR 7, MICHIGAN

the oice

The most dramatic in-store demonstration tdpes ever created,

&

use-tested and proved effective, are yours
to use in selling the V-M tape-o-matic.
Tell ’em and sell ’em on the Spot!

Call your V-M Distributor— NOW !

- v

Your Distributor may already have the factory-con-
verted V-M tape-o-matic Model 701. Ask him about it.

Ma,l Coupon Today 1 *Slightly higher in the west.

I want the full story about the profitable, new V-M Stere-o-matic
Binaural Conversion Kit.

Name

Address_

City Zone State
Mail to: V-M Corporation, Benton Harbor 7, Michigan.

|
|
|
|
|
Firm |
I
|
|
|
|

WORLD’S LARGEST MANUFACTURER OF PHONOGRAPHS AND RECORD CHANGERS
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In the Interest of.

Quicker Servicing

éy Calvin C. Young, Jr.

Small problems that occasion-
ally arise can sometimes cause the
service technician a great deal of
trouble, and this trouble is due
largely to lack of experience with
the particular problem. Several of
the less familiar small problems
are presented in the following
discussion.

Water Under TV Receiver Cabinet

Recently a very disturbed cus-
tomer calledto report that there was
a puddle of water under her TV set.
This customer thought that the water
had come from within the receiver
since there was no window near
enough to allow water to run into the
house and under the TV set. The
technician accepted the customer's
complaint with some doubt in his
mindbut nevertheless agreed to make
the call.

Upon arrivalat the customer's
home, the technician's first move
was to look under the set; and sure
enough, the pool of water was there.
In order to get room to inspect this
water -spouting monster, the techni-
cian took hold of the TV receiver and
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Fig. 1.
Wire.

Improper Installation of Lead-in
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.wire was grasped;

proceeded to move it away from the
wall. In this process, the lead-in
and the techni-
cian immediately noticed that it was
wet. Since this lead-in was of the
tubular type,the techniciansuspected
thatthe water was entering from this
source.

Examination of the antenna sys-
tem revealed that several mistakes
had been made when the antenna and
lead-in had been installed, and these
mistakes can be seen in the drawing
showr. in Fig. 1. Notice that there
is no drip loop at the point where the
lead-in enters the house and that the
top of the tubular lead-in was not
sealed. These two mistakes in the
original installation caused all of the
troub.e. Not only was water getting
into the house from this source, but
a considerable portion of the received
signa_ was being lost because of the
water that was standing inside the
lead-in. This loss could mean no
reception atall in fringe, near fringe,
or UHF areas. It is much easier to
seal the tubular lead-in and to form
the correct drip loop when the an-
tenna system is initially installed.

Arcing Within the Deflection Yoke

Failure of the deflection yoke
is not too uncommon because of the
large pulse signals that are devel-
oped across the yoke windings.
These same large pulses also have
the effect of causing failures that at
first may appear to occur in the yoke
windings when actually one of the
damping components inside the yoke
may have failed. These damping
components should always be checked
thoroughly before the yoke is re-
placed. This will help guard against
unnecessary replacement of the
yoke.

Because of the very limited
space available for the damping com-
ponents and for all of the wires to
the yoke coils, the large pulses will

'ﬂ 4

Fig. 2. Short Between Wire and Terminal
in Deflection Yoke.

sometimes cause trouble in the
wiring itself. You will notice in
Fig. 2 that the wires are sometimes
run against some of the terminals
and are therefore a frequent source
of shorts and arcing troubles. Part
of the reason for the troubles is that,
inmany cases,the wire which touches
the terminal has had its insulation
damaged by the soldering iron when
that terminal was soldered. This
could occur in a repair shop as well
as in the factory; therefore, when
any soldering or replacing of compo-
nents within the yoke housing is done,
extreme care should be exercised
not to damage any of the wiring
insulation.

Capacitor Failure in High-Voltage
Doubler Circuits

A large number of the Model
630 and other earlier TV receivers
were made with a doubler circuit
that developed the high voltage. A
sample schematic diagram of one of
these doubler circuits is shown in
Fig. 3. In some cases, the 500-mmf
capacitors (C1, C2, and C3 in Fig. 3)
are of a type with pigtails. In other

* * Please turn to page 65 * *
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The record-compensation con-
trols found on phono preamplifiers
continue to puzzle many audio en-
thusiasts. There is no wonder that
this is true in some cases because,
on one preamplifier, this control
may have a single knob which turns
to only two or three operating posi-
tions; whereas, another unit may
have two knobs, one or more levers,
or as many as ten slide switches for
the same purpose. For thosepersons
not familiar with record compensa-
tion, things are made more compli-
cated by the markings on these
controls. To name a few of the posi-
tion markings, we have LP, AES,
LON, 78, FFRR, 500, NARTB, RIAA,
NEW ORTHO, OLD AES, and COL.

Record-compensation controls
have nearly always been used in high
quality music systems to enable the
operator to obtainthe best reproduc-
tionfrom records,but many listeners
wonder why these controls are neces-
sary, Some basic reasons why
compensation is necessary were
discussed in this column in the
November -December 1952 issue of
the PF INDEX in which we wrote
about recording andplayback charac-
teristics. But that was a long time
ago when considered in the light of
the progress made in the field of
audio in the home since then. Be-
cause of this progress and the im-
provements that have been made and
the tendency of some listeners to
ignore record compensation, some
more information on the subject
should be appropriate.

Records have been improved in
most respects, and the equipment
with which to reproduce them has
alsobeenimproved. Itseems logical,
since we have better records and im -
proved wide-range playback equip-
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Lon

AES

ment, that equalization to compensate

for record characteristics has
become more important.

It is true that we now have a
standard playback curve, but we still
have to compensate for it; and we
still have the recordings that were
cut according to other curves before
the standard curve was adopted.

Let's start at the beginning of
recording. Why do we have to have
playback compensation when we play
a record? What is a playback curve,
and why do we have it? Why is the
playbzck curve different for different
records? We have playback curves
because we have recording curves.
Here we go again!

The inherent characteristics
of a cutting head cause the stylus
which cuts the groove in the master
record to respond in a different
manner to different frequencies.
Equalization must be employed inthe
circuits that feed the cutting head in
order to compensate for some of the
characteristics sothat a satisfactory
recording canbe made. When plotted
against frequency, the results of this
equalization form a recording curve.

In the earliest years of disc
recording, all recordings were made
by the acoustical method. The sound
waves moved a diaphragm which in
turn moved the cutting stylus by
means of a mechanical hookup and
caused it to cut a modulated groove
in the disc. This modulation was cut
in the form of a wiggle as the cutting
stylus was moved in a lateralto-and-
fro motion. Because of the natural
physical laws which governed the
action of the acoustical cutting head,

OLD RCA

THE PURPOSE
and OPERATION of
RECORD-COMPENSATION

CONTROLS

by Robert B. Dunham

low tones caused the stylus to cut
wider (or higher-amplitude) wiggles
than did the high tones. If the fre-
quency of the signal was doubled
(raised one octave), the amplitude of
the signalrecorded onthe record was
reduced by one half.

When a disc recorded by the
acoustical method was played back
with an acoustical reproducer, the
signal was flat or reproduced with
its original values (depending upon
the limitations of the system). The
same natural laws that governed the
cutter also governed the reproducer,
and therefore the signal was auto-
matically restored to its original
proportions.

The same conditions held true
when electrical recording was intro-
duced and when magnetic recording
heads were used to cut the records.
The amplitude of the recorded signal
increased as the frequency of the
signal decreased. When the disc re-
corded by a magnetic cutting head
was played back with a magnetic
pickup cartridge, the signal was flat
and sounded normal. These results
were due to the inherent constant-
velocity characteristic of the cutting
head and the cartridge.

Constant Velocity

Now, that last statement in
which we mentioned constant velocity
is where we lose a lot of readers, if
we have not already lost them. We,
can hear them say, ''Constant
velocity! Who cares about constant
velocity? All we were wondering
about is why we have to turn a knob
marked RECORD COMPENSATION.'

* * Please turn to page 54 * *
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ask your jobber " RERIRTT T Toe
for the whole story ’

of the... PYRA |
1st NEW DESIGN | [l P S

of selenium rectifiers

SELENIUM RECTIFIERS

in over 20 years

because the new Pyramid
Kool-sel design is so revolutionary
The first revolutionary

and because its features ¢ selenium rectifiers in

themselves sell so immediately

Pyramid has prepared this

hand-sized flip chart, which

tells at a glance all about such

features as No Center
Mounting and the Secret
Barrier Layer of Pyramidium
and explains the principles

that make Kool-sel rectifiers

superior to any on the market.

DISTRIBUTOR DIVISION

PYRAMID

ELECTRIC COMPANY
1445 Hudson Bivd. « Morth Bergen, N.J.

/ New York
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GUESSING. When a TV set
goes bad, who fixes it? No one has
to our knowledge made a nationwide
consumer survey on this question
yet, but here's our guesstimate:

Full-time service technician 85%
Part-time servicetechnician 10%
Owner himself 2%
Nobody 3%

We see no cause for worry or
excitement inthis picture. The part-
time man is an essential part of the
picture because, in many instances,
he is getting his apprenticeship of
practical servicing experience while
still making enough money at a
regular job to support his family.

Repairsare rarely made by the
owner, although this category might
seem more important than it really
is because the chap who fixes his
own set once or twice lets the whole
world know about it. Let the owners
play; they'll come back to you
""dragging their tails behind them'’
the first time they hit a tough one, if
you treat them halfway decently.

The nobody item means that the
owner has decided the set isn’'t worth
fixing again. Chances are that he's
bought a new set and was using the
old one as a second set as long as it
kept onrunning, When it quit,he may
or may not have had an estimate on
repairs. This nobody-fix figure in-
dicates that the percentage of two-
set households isn't climbing as fast
as predicted.

From the standpoint of practical
economics,o0ld TV sets should be left
dead the same as old radios. Itseems
a shame to see fine old radio consoles
gathering dust in basements and just
waiting for someone to haul them off
to the dump, but there's no real
money for service technicians inthis
sadpicture. The same holds true for
TV. Even if you could run through
these old 10- and 12-inchers a
hundred at a time on a production-
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l]ollar and Sense
Servicing

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

line basis with a good assortment of
other oldies which could be canni-
balizedto get special parts no longer
available, you'd have trouble getting
labor charges out of the deal. Fur-
thermore, for the customers who
might be attracted by low-cost old
sets, the receivers would be poor
bargains because of the imminent
failure of over-age parts.

QUESTION. Are you interested
in getting additional service business?
If so, you mightconsider the following
suggestion. After you've finished a
home call; make a habit of asking
something like this: ''Have you any
other TVsets, radios, or phonographs
that need looking at?"

Point out the advantages of getting
them all fixed at once, since the
minimum charge for a home call
applies only to the first set. Point out
that you have a large stock of spare
tubes and parts in your truck so that
you can handle the work in the home
most of the time. Sometimes, a 30-
second sales talk can bring real
results. Of course, your schedule
must be flexible enough so that these
extra jobs won't make you unduly late
for the next appointment.

OVERSEAS. Each new tele-
vision-conscious tourist in England
comes back with enthusiasm for the
superior quality of British TV
images. The British still use 405-
line standards, whereas the American
standard is 525 lines; so, theoreti-
cally our pictures should be much
better. The answer does not lie in
the sets but in the British camera-
pickup equipment and the expert way
it is operated.

SUICIDE. One of the best ways
to cut your own throat is to start
cutting prices!

COLOR COMMENTS. Instruc -
tion in tuning is an essential for
color TV if it is to succeed with the
public, even though the new RCA sets
have only two additional front-of -the ~
set controls for color. Printed
instructions furnished by manufac-
turers will need to be a lot clearer
than they are, and the service tech-
nician who makes the installation
will have to go over these instruc-
tions several times with each and
every member of the family if a
color set is to be given a fair chance
to show what it can do.

In our own case, we watched
mistuned color pictures for two weeks
before discovering the critical inter-
locking relationships between the
fine -tuning, contrast, and brightness
controls and the two color controls.
The contrast adjustment is particu-
larly important. The ritual of ad-
justment has to be repeated for each
color program if the set is used for
black and white in between.

As to programming, color gives
a new third-dimensional quality that
contributes greatly to enjoyment.
Despite poor camera performance,
color makes the ball a lot easier to
follow in football games. But before
the general public should be asked to
get enthusiastic about color even at
the hoped-for under-$500 figure,
there'1l have to be a lot of improve-
ment in studioand transmitter equip-
ment. Today almost every change in
the focus and in the switching of
cameras altersthe color balance and
therefore makes performers blush
at too-frequent intervals and makes
blues change to greens or purples
most distractingly.

JOHN MARKUS
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To speed service and cut the cost
of replacing controls . ..

it pays to think of
Centralab
Adashaft’ Radiohms"®

ADASHAFT KIT
NO. AB-100

An assortment of 39
most popular controls,
switches, shafts, shaft
extensions, and
couplers. In hinged-lid
plastic box. $15.03
suggested net price.
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Patented Adashaft design gives you

any resistance
— including dual-tapped types . . .

with any shaft

12 basic shaft types from 34" to 10” long,
including auto types, insulating nylon, many others

...and you can convert to
switch types with Centralab

““Fastatch” type KB line swifches.

Order Adashaft controls from your Centralab
distributor. Both control and shaft cost no more
than an ordinary control alone.

Send coupon for bulletin 42-199.

o ——————————1
A DIVISION OF GLOBE-UNION INC.

942A E. Keefe Avenue, Milwaukee 1, Wisconsin B-561 I
Send me Centralab bulletin 42-199.

Name. .. I

Company. I

Address.. I
City. (....) State..
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Notes on Test Equipment
(Continued from page 27)

HICKOK MODEL 455

RANGES (22)

ACandDC VOLTAGE, 0to 1200
volts in 6 ranges each; RESISTANCE,
0 to 100 megohms in 4 ranges; DC
CURRENT, 0 to 10 amperes in 6
ranges (lowest range, 0 to 50 micro-
amperes).

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt for AC or DC voltage; 50-micro-
ampere movement; 5-inch meter;
size of case, 8 1/2 inches long by 5
7/8 inches wide. Height is 3 inches
tapering to 1 3/4 inches. The meter
movement andall circuit components
are protected from being overloaded
by a cutout and fuse system. This
model is designed to lie flat on the
bench and has an inclined, curved
meter face for convenience inreading.

HICKOK MODEL 456

Similar to Model 455 but with
the following differences. The sen-
sitivity on AC ranges is 1000 ohms
per volt. Five DECIBEL ranges from
-18 to +57 db are included. The in-
strument is frequency compensated
for accuracy over the entire audio
range.

Phaostron Instrument and
Electronics Co.

PHAOSTRON MODEL 555

RANGES (43)

AC and DC VOLTAGE, 0 to
1500 volts in 7 ranges each; RESIS-~
TANCE, 0to 10 megohms in 4 ranges;
DC CURRENT, 0 to 15 amperes in 11
ranges (lowest range, 0 to 50 micro-
amperes); AC CURRENT, 0 to 15
amperes in 8 ranges (lowest range,
0 to 1.5 milliamperes); DECIBELS,
-10 to +56 db in 6 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 2000 ohms per volt AC;
50-microampere movement; 4 7/8-
inch meter scale; size of metal case,
6 1/8 by 4 5/8 by 2 1/8 inches. The
function switch has a TRANSIT posi-
tion in which a shunt is placed across
the meter movement for protection
during transportation.
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NOW! PHOTOFACT BRINGS YOU
EXTRA SCHEMATIC COVERAGE

L’ you get immediate coverage on leading

receivers just as soon as they hit the market!

)T B
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IT’S AN “"EXTRA” SERVICE-
IN ADDITION TO REGULAR COVERAGE—

AT NO EXTRA COST TO YOU

The January issues of Sams’ PHOTOFACT contain the
first of a series of schematic diagrams covering the
nation’s top manufacturers’ new model releases. Look
for PHOTOFACT Sets 302, 303, and 304 at your Parts
Distributor today! See for yourself how PHOTOFACT
keeps you current with the present output of new TV
and Radio Models. Be sure to enter your “‘standing
order” for each new monthly release of Sams’ pHOTO-
FACT Sets—they’ll put you out ahead in service work.

remember—you get the world’s finest service data —

you get it fastest in PHOTOFACT

HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana
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Precision Apparatus Company, Inc.

PRECISION SERIES 40
RANGES (31)

AC,DC, and OUTPUT VOLT-
AGE, 0to 6000 volts in 6 rangeseach;
RESISTANCE, 0 to 5 megohms in 3
ranges; DC CURRENT, 0 to 600
milliamperes in 4 ranges (lowest
range, 0 to 0.6 milliampere); DE-
CIBELS, -22 to +70 db in 6 ranges.

OTHER FEATURES

Sensitivity, 1000 ohms per
volt for AC or DC voltage; 400-
microampere movement; 3-inch
meter; sizeofcase 3 3/4by 6 1/4 by
2 1/2 inches.

PRECISION SERIES 120
RANGES (44)

AC, DC, and OUTPUT VOLT-
AGE, 0to 6000 volts in 8 ranges each ;
RESISTANCE, 0 to 20 megohms in 5
ranges; DC CURRENT, 0 to 12 am-
peres in 7 ranges (lowest range, 0 to
60 microamperes); DECIBELS,
-20 to +77 db in 8 ranges.

I OTHER FEATURES

: [ | , Sensitivity, 20,000 ohms per
FOR l R TE o volt DC and 5000 ohms per volt AC;
40-microampere movement; 5 1/4-
inch meter; size of case, 5 3/8 by 7

There’s just one way to test by 3 1/8 inches. The function switch
the new color TV sets... has a TRANSIT position in which a
WITH NTSC COLOR PATTERN shunt is placed across the meter
) . movement for protection durin

That’s what Hycon’s Model ey P €

616 Color Bar/Dot Genera- ,
tor offers...all standard PRECISION SERIES 858
colors, sequences and pat-

. RANGES (54)
terns easily selected and (

graphically shown in actual DC VOLTAGE, 0 to 6000 volts

color right on the control in 8 ranges at 20,000 ohms per volt

MODEL 617 and in 8 ranges at 1000 ohms per

3" OSCILLOSCCPE panel. For color TV’ get volt; AC and OUTPUT VOLTAGE,

‘ ready ... GET HYCON! 0 to 6000 volts in 8 ranges each at

Eg;lg"sl‘_.lf‘l’{}’?“ur e 1000 ohms per volt; RESISTANCE,

ey ed‘ge—Lto—edge ;- ) 0 to 600 megohms in 6 ranges; DC

accuracy . . . laboratory Where Accuracy Counts” CURREFTI 0 to 12 Oampeé‘es. in8

precision plus field ranges (lowest range, 0 to 60 micro-

ruggedness. And at your m ElECTRONl(S, INC. amperes); DECIBELS, -26 to +70 db
electronic jobter, it's A Subsidiary of Hycon ifg. Company in 8 ranges.

just... $269.50. 321 SOUTH ARROYO PARKWAY
PASADENA, CALIFORNIA OTHER FEATURES

Movement rated at 50 micro-
amperes; 4 5/8-inch meter. Ranges
[ are selected by push buttons rather

than by rotary switches. The meter
is available as Series 858-P and
Series 858-L. Series 858-P is ina
portable, hardwood case with a com-
partment for the test leads. The
case is 9 by 10 by 4 1/2 inches.
Series 858-L is in a Bakelite case
b J measuring 7 1/2 by 8 1/2 by 3 inches.

HYCON ELECTRONICS, INC. Dept. P
P.O. Box 749 Pasadena, California

m", Please send me the new model 616 and 617 catalogs.
please, -
for Catalogs (NN

616 and 617

—— s — S . e
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BUILD YOUR OWN JENSEN HI-Fi SPEAKER SYSTEM

IT'S EASY WITH JENSEN'S NEW COMPLETE SPEAKER KITS AND
DETAILED CABINET CONSTRUCTION AND ASSEMBLY MANUAL!

. P
) .

o X 1

KT-32 TRI-PLEX KIT

3-way system. Superiative per-
formance in moderate space;
approx. 10 en. ft. suggested. 157
“woofer”,compression type
mid-range and " supertweeter ™
units. 600- and 1000-cycle eross-
over networks intrarange equal-
izer, controls, brackets, cables.
16 ohms. 35 watts. $169.50

KT-22 CONCERTO-12 KIT

2-way system. Excellent per-
formance in scaled-down size
(recommended enclosure as
small as 6 cu. ft.). Like KT-2I
except 127 “‘woofer”. 16 ohms.
25 watts $73.00

0

‘.QQ

»!

KDU-11 TABLE DUETTE KIT

2-way system. Specially designed
for chair side or table TV use.
May alzo be used in 134 cu. [t.
Duette enctosure. Heavy duty
67 x 97 “wooler’, compression
driver “tweeter’”’, frequencey di-
vigton unit and wiring materials.
3-4 olims. 20 watts _521.15

KTX-1 RANGE EXTENDER
SUPERTWEETER KIT

A¢ds simooth, clean highs {rom
1000-cycles to llmits of audi-
bility to any single unit, coaxial
or 2-way system. Cnmnlete with
crossover network, halance con-
trol and cable. For systems rated
up to 35 watts. 5437

Cabinart (G & H Wood Products) utility enclosures are

a0

KT-31 IMPERIAL KIT

3-way system. The ultimate in
performance. Specially designed
15” "woofer”, compression type
mid-range and ''supertweeter”
units. 600- and 4000-cycle cross-
over networks, intrarange equal-
izer, speeial eontrols, brackets,
cables. Reeommended enclosure
25 cu. ft. in back-loading foldei-
horn. 16 ohms. 35 watts. $18450

LN ‘%W -‘Q/

L 5o
.,

99
c

KT-21 CONCERTO-15 KIT

2-way system. .An outstanding
system with 15” “woofer” and
compression type “"tweeter’’,
2000-cycle crossover network
and halance control, bracket and
cables. 10 cu. It. enctosure sug-
wested. 16 ohms. 30 watts $99.50

-\ v“

KDU-10 TREASURE CHEST

DUETTE KIT

2-way system. Special §
“woofer'’, compression driver
“tweeter” and frequency divi-
sion for compact reproducer
(1% ecu. ft. Duette enclosure ar
214 cu. ft. Bass-Ultraflex type.)
Includes wiring materialsa. 8
ohins. 20 watts. $24.75

3

7

T
L 4

a

)

KDU-12 BUDGET DUETTE KIT
2-way system. For maximum
results at lowest cost. Muay be
installed in table or 1% cu. ft.
regulur Duette or in 235 cu. ft.
Bass-lltraflex enclosures.
67 x 97 *tw, ooler™ direet radiator
Utweeter'' [requency dividing
unit plus wiring materials, 3-4
chms. 15 watts. $10.50

F-“l G l' E.

S
A 0

available for all except KT-31 and KTX-1 Kits.

ensen

6601 South Laramie, Chicago 38 -

emucal mawin 1908

You Can ;
“Your Qun : SVSTEMS

I8 simpLIFIED

oJensen
PLANS

BIG 36 PAGE
BOOK WITH
18 ENCLOSURE
DESIGNS

Complete instructions for
building self-contained or
built-in single speaker and
2-way and 3-way speaker
systems: ‘"Duette’’, Bass-
Ultraflex and Back-load-
ing Folded Horn cabinets.
Includes parts lists and
speaker data for all types
of enclosures,

Get Your Copy Now
For Only §()C

HIGH-FIDELITY
“DO-IT-YOURSELF" DESIGNS

@Jenoen el

Jinsin

¢ hore mas a svarne anier §0C

If you want a hi-fi system with the stand-out performance for which
Jensen speakers are famous . . . plus the fun and saving of “do it yourself”’

. and the advantage of being able to adapt each basie design to your
exact needs for a built-in or free standing speaker enclosure, then be sure
to get your copy of Jensen’s big new 36 page Manual 1060 now!

Explains fully the advantages and relative performance of 18 ditferent
speaker systems vou can build or build-in with Jensen hi-fi speaker kits.
Tells you how to start in high fidelity on a low budget with a real 2-way
speaker systen that ean cost under $20 complete! Shows how to build a
hi-fi speaker in table form to improve your TV or to use as an attractive
useful furniture piece.

Manual 1060 gives you complete drawings for eabinet work plus easy
to follow instruetions for woodwork, speaker installation and connecting
up. Tells how to make the latest in ““Bass-Ultraflex” and back-loading
folded horn enclosures. You can build any of Jensen’s fine reproducers
from the incomparable Imperial to a low cost Ductte. Manual 1060 is
priced, postpaid at only 50¢.

The JENSEN authentic high fidelity speaker system kits give you the
same high-quality matched loudspeaker components used in JENSEN'S
factory assembled complete reproducers: you “do it yoursel”” and save.

It’s easy to select and order the kit vou want. Send in the coupon
TODAY. Get vour copy of Manual 1060 NOW!

J T e e e S WS e S e S e SIS SRR M SR M ST e S e S R SGm e —— =
1
| JENSEN MANUFACTURING COMPANY %
- : 6601 SOUTH LARAMIE, CHICAGO 38, ILL., DEPT. (a1) :
i | Please send me the Jensen Auwthentic High Fidelity Manual \
1 1060 “You Can Build Your Own I1i-Fi Loudspeaker System.” 1
: I am enclosing 50c in coins. |
1 1
1 T4 1
- Name i
1 1
| Address -
1 1
| City Zone State :
L e e e e e e e o e T e e e T e e T e e S e e T e S - =!
MANUFACTURING COMPANY
Division of The Muter Co., in Canada, Copper Wire Products, Ltd., Licensed
37
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Selenium

Rectifiers

in a convenient
protective carton

Every service man who has found sele-
nium rectifiers damaged when thrown
together on a shelf or in a bench drawer
will appreciate the new Mallory pack-
age. In each compact carton you get
ten stacks . ..each one in a separate
cut-out compartment . . . including all
the mounting hardware you need.

Stacks stay in place during shipment
and in your shop. They can’t get
chipped or bent. They’re protected
right up to the instant you install them
in a set.

Just as the Mallory carton is a new
high in convenience, so is Mallory
rectifier performance a new high in
service and uniformity. Mallory-devel-
oped manufacturing techniques assure
you of extra long life and low forward
voltage drop in every stack you use.
Get your stock today, from your local
Mallory distributor.

M P.R.MALLORY & CO. Inc. Y

P. R. MALLORY & CO. Inc.,. INDIANAPOL{IS .6, INDIANA

PRECISION SERIES 866

Similar to Series 858 but with
the following differences: sensiti-
vities for DC voltage, 5000 and 1000
ohms per volt; RESISTANCE, 0 to
200 megohms; lowest DC current
range, 0 to 300 microamperes; 9-inch
meter; the instrument is supplied in
a standard panel mount 19 by 12 1/4
inches with dust cover.

Simpson Electric Company
SIMPSON MODEL 221
RANGES (25)

ACandDC VOLTAGE, Oto 5000
volts in 6 ranges each; OUTPUT
VOLTAGE, 0to 1000 volts in 5 ranges;
RESISTANCE, 0 to 20 megohms in 3
ranges; DC CURRENT, 0 to 10 am -
peres in 5 ranges (lowest range, 0 to
100 microamperes).

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 1000 ohms per volt AC;
50-microampere movement; 5 1/2-
inch meter; size of case, 12 3/4 by
10 1/8 by 5 5/8 inches. A different,
full-length scale comes into view in
the meter window when a different
range is selected by means of the
range switch. A compartment is pro-
vided in the case for the test leads.

SIMPSON MODEL 230

RANGES (12)

DC VOLTAGE, 0 to 1000 volts
in4 ranges; AC VOLTAGE, 0 to 1000
volts in3 ranges; RESISTANCE, 0 to
100,000 ohms in 2 ranges; DC CUR-
RENT, 0 to 250 milliamperes in 3
ranges (lowest range, 0 to 10
milliamperes).

OTHER FEATURES

Sensitivity, 1000 ohms per volt
DC and 400 ohms per volt AC; 3-
inch meter; size of case, 3 by 5 7/8
by 2 1/2 inches.

SIMPSON MODEL 240
RANGES (14)

DC VOLTAGE, 0 to 3000 volts
in 5 ranges; AC VOLTAGE, 0 to
3000 volts in4 ranges; RESISTANCE,
0 to 300,000 ohms in 2 ranges; DC
CURRENT, 0 to 750 milliamperes in
3 ranges (lowest range, 0 to 15
milliamperes).

OTHER FEATURES

Sensitivity, 1000 ohms per volt
for AC or DC voltage; 3-inch meter ;
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size of case, 3 by 5 7/8 by 2 1/2
inches.

SIMPSON MODEL 260
RANGES (30)

AC and DC VOLTAGE, 0 to
5000 volts in 6ranges each: OUTPUT
VOLTAGE, 0 to 1000 volts in 5
ranges; RESISTANCE, 0 to 20 meg-
ohms in 3 ranges; DC CURRENT, 0
to 10 amperes in 5 ranges (lowest
range, 0 to 100 microamperes);
DECIBELS, -12to +55 dbin 5 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 1000 ohms per volt AC;
50-microampere movement; 4 1/2-
inch meter; size of case, 51/4 by 7
by 3 1/8 inches. The rigid handle
permits the meter to be propped to
the best viewing angle.

SIMPSON MODEL 260RT

Electrically similar to the
Model 260 but mounted in a roll-top
safety case whichhas a compartment
for storing the test leads.

SIMPSON MODEL 262
RANGES (33)

DC VOLTAGE, 0 to 4000 volts
in 7 ranges; AC VOLTAGE, 0 to 800
volts in 5 ranges; OUTPUT VOLT-
AGE, 0to 160 volts in4 ranges; RE-
SISTANCE, 0 to 50 megohms in 6
ranges; DC CURRENT, 0 to 16 am-
peres in 7 ranges (lowest range, 0 to
80 microamperes); DECIBELS, -12
to +45.5 db in 4 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 5000 ohms per volt AC;
7-inch meter; size of case, 7 15/16
by 6 by 2 15/16 inches.

SIMPSON MODEL 269

RANGES (33)

DC VOLTAGE, 0 to 4000 volts
in 7 ranges; AC VOLTAGE, 0 to 800
volts in 5 ranges; OUTPUT VOLT-
AGE, 0 to 160 voltsin 4 ranges; RE-
SISTANCE, 0 to 200 megohms in 6
ranges; DC CURRENT, 0to 16 am-
peres in 7 ranges (lowest range, 0 to
16 microamperes); DECIBELS, -12
to +45.5 db in 4 ranges.

OTHER FEATURES

Sensitivity, 100,000 ohms per-

volt DC and 5000 ohms per volt AC;
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Servicemen’s
) favorites
* 1n wire-wound
controls

You're sure of giving your customers
the best when you use Mallory wire-
wound controls. The choice of service-

men and manufacturers everywhere,
they have set the standards of the
industry for value and performance.

They're conservatively rated—to assure
you of cool operation without need for
using over-sized units.

They're compact—fit readily into
crowded chassis locations.

They're long lasting—give years of
stable, dependable service.

They're uniform —made to strict specifi-
cations to meet or exceed original
equipment requirements.

Mallory 2-watt and 4-watt controls
are available in resistance values and
tapers to match every replacement
need. Your local Mallory distributor
has a complete stock—see him today!

PR MALLORVY R CO Inc

ALLOR

P. R. MALLORY & C€O. Inc., INDIANAPOLIS 6, INDIANR
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for

RELIABLE
TV
PERFORMANCE

TELE-COUPLERS

ISOLATING NETWORKS

AMERICAN PHENOLIC CORPORATION

AMPHENOL
ACCESSORIES

TELE-COUPLERS

“HIGH PASS FILTER

7-inch meter; size of case, 7 15/16
by 6 by 2 15/16 inches.

SIMPSON MODEL 355
RANGES (14)

AC and DC VOLTAGE, 0 to
1200 volts in 5 ranges each; RE-
SISTANCE, 0 to 10 megohms in 4
ranges.

OTHER FEATURES

Sensitivity, 10,000 ohms per
volt for AC or DC voltage; size of
case, 2 3/4 by 4 1/2 by 1 inches.
Ranges are selected by placing the
test leads into the proper jacks.

Triplett Electrical Instrument Co.

TRIPLETT MODEL 630
RANGES (34)

AC,DC, and OUTPUT VOLT -
AGE, 0 to 6000 volts in 6 ranges
each; RESISTANCE, 0 to 100 meg-
ohms in 4 ranges; DC CURRENT, 0
to 12 amperes in 5 ranges (lowest
range, 0to 60 microamperes); DEC-
IBELS, -30 to +70 db in 7 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 5000 ohms per volt AC;
50-microampere movement; 5 1/2-
inch meter; size of case, 3 7/32 by
51/2 by 7 1/2 inches.

TRIPLETT MODEL 630NA
RANGES (70)

DC VOLTAGE, 0 to 6000 volts
in 8 ranges at 10,000 ohms per volt
and 0 to 3000 volts in 8 ranges at
20,000 ohms per volt; AC VOLTAGE,
0 to 6000 volts in 6 ranges at 5000
ohms per volt and 0 to 3000 volts in
6 ranges at 10,000 ohms per volt;
OUTPUT VOLTAGE, same as AC
VOLTAGE ranges but with series
capacitor added; RESISTANCE, 0 to
100 megohms in 6 ranges; DC CUR-
RENT, 0 to 12 amperes in 12 ranges
(lowest range, 0to 60 microamperes);
DECIBELS, -30 to +70 db in 12
ranges.

OTHER FEATURES

Size of case, 3 5/16 by 5 1/2 by
7 1/2 inches; 5 1/2-inch meter.
Meter movement is protected against
being overloaded. The instrument is
frequency compensated from 35 cpsto
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LOOK TO THE LITTLE INDIAN O FOR

THE BIGGEQTVALUE "

MOLDED PAPER TUBULAR CAPACITORS

the Sangamo

| oy g

h The Telechief will outlive all
@ other tubulars! Major manu-
facturers’ test and stamp

of approval prove that

N

Telechiefs have longer life. They
have a final insulation resist-
ance value 10 to 15 times
greater than any other
paper tubular—because
they’re molded in
HUMIDITITE!

The Telechief out:

performs all other
molded paper tubulars
in moisture resistance...
in high temperature opera-

tion...in holding its rated
capacity under all conditions.

B EXTRA VALUE AT NO

EXTRA COST! This amaz-

ing new capacitor — that meets specifications so

tough that no previously existing paper tubular

could approach them—is a premium tubular at the

price of an ordinary one. See your Sangamo Distributor
today!

Tate Wbmi chsase ‘{)W .

SANGAMO ELECTRIC COMPANY

MARION, ILLINOIS
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only

vokar

vibrators
lve

you

SAHARA-PACK!

ALL-WEATHER, LOW-VOLTAGE
STARTS! New dry-air canning
developed by Vokar reduces
moisture inside vibrator during
manufacture. Moisture cannot
condense on tungsten points
causing corrosion during ship-
ping or storage.

VAPOR-BLOCK COATING!

NO EARLY-LIFE FAILURES!
Applied to points by hand, Vapor-
Block Coating eliminates pitting
and arcing during vital first hours
of vibrator operation. Resuit:
Sure Starts! Longer Life! Higher
Output!

SWING-SUSPENSION!

SUPER-SILENT PERFORMANCE!
Noise {evel is reduced to abso-
fute minimum — whisper quiet!
No hum to affect radio perform-
ance. Swing-Suspension design
also means less hash, less heat!

VOKAR VIBRATORS — preferred by leading manufacturers of auto radios.

LU LT

VOKAR QUALITY BRAND

Produced under the same
quality conditions that
made Imperial quality
famous!

VIBRATORS*

*Unpackaged l ' |

A D ORPORA o

20 kilocycles on allranges up to and
including the 300-volt range.

TRIPLETT MODEL 631
RANGES (31)

AC, DC,and OUTPUT VOLT -
AGE,0to 1200 volts in 5 ranges each;
RESISTANCE, 0 to 150 megohms in
4 ranges; DC CURRENT, 0 to 12
amperes in 6 range$ (lowest range,
0 to 60 microamperes); DECIBELS,
-30 to +56 db in 6 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 5000 ohms per volt AC;
50-microampere movement; 5 1/2-
inch meter; size of case, 3 7/32 by
5 1/2 by 7 1/2 inches. This instru-
ment also functions as a battery-
operated VIVM. The VTVM speci-
fications will be discussed at a later
date in a coverage of VIVM's.

TRIPLETT MODEL 666R
RANGES (16)

AC and DC VOLTAGE, 0 to
5000 volts in 5 ranges each; RE-
SISTANCE, 0 to 3 megohms in 3
ranges; DC CURRENT, 0 to 1 am-
pere in 3 ranges (lowest range, 0to
10 milliamperes).

OTHER FEATURES

Sensitivity, 1000 ohms per volt
for ACor DC voltage; 3-inch meter;
size of case, 3 1/16 by 5 7/8 by
2 9/16 inches.

TRIPLETT MODEL 310
RANGES (23)

AC and DC VOLTAGE, 0 to
1200 volts in 5 ranges each; RE-
SISTANCE, 0 to 20 megohms in 4
ranges; DC CURRENT, 0 to 500 mil-
liamperes in4 ranges (lowest range,
0to 600 microamperes); DECIBELS,
-30.8 to +56.8 in 5 ranges.

OTHER FEATURES

Sensitivity, 20,000 ohms per
volt DC and 5000 ohms per volt AC;
50-microampere movement; size of
case,2 3/4 by4 1/4 by 1 3/16 inches.
Ranges are selected by a lever
switch. The meter is internally
shielded against RF fields.
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Weston Electrical Instrument Corp.

WESTON MODEL 564, TYPE 3-C
RANGES (8)

DC VOLTAGE, 0 to 600 volts
in 4 ranges; RESISTANCE, O to 1
megohm in 4 ranges.

OTHER FEATURES

Sensitivity, 1000 ochms per volt;
size of case, 5 33/64 by 3 45/64 by
2 9/16 inches. The ranges are se-
lected by placing the test leads into
the proper jacks.

In addition tothe specifications
for each model listed, there will be
other points which the prospective
owner can check by direct examina-
tion of the instrument at the parts
distributor. He can see how the
general appearance of the instrument
will fit in with the appearance of the
equipment which he already has; he
can get a good idea of the quality of
the construction of the instrument;
and he has a chance to operate the
controls, tocheck the position of jacks,
andtosee the type of connectors used
on the test leads.

When the techniciangoes shop-
ping for a multimeter, he might
evaluate his requirements in the
following manner. For general-
purpose work in low-impedance cir-
cuits, a meter with moderate sensiti-
vity and relatively few ranges might
be satisfactory. If the meter is to be
used in certainindustrialapplications
for which it must be carried about a
great deal, a good carrying case is
important and the meter itself must
be rugged enough to stand up under
hard use. Some types of meter cases
have straps or belt loops which per-
mit the user to have both hands free
to operate the meter controlsand the
equipment that is being serviced.

If the meter is to be used in
high-impedance circuits, a high sen-
sitivity is desirable so that the cir-
cuits will not be excessively loaded.
A microampere range would be
necessary for measuring low current
values such as the value of the beam
current in a TV picture tube. A high
current range of approximately ten
amperes would be useful to the tech-
nician who works with automobile
radios; and if he intends to service
audio equipment, he will be interested
in the decibel and output ranges and
in the response of the meter to audio
frequencies.

PAUL C. SMITH
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NOW! TEST TUBES IN SECONDS!
MAKE NEW PROFITS in MINUTES!

on every
service call

LK) pyNA-QUIK " e

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

NEY

Ber Qo7

OF ALL POPULAR
TV TUBES* FOR:

Now you can easily cut servicing time

-make more on-the-spot tube sales—
prevent costly call-backs—and give a
better service guarantee! DYNA-QUIK—
the new top quality, low cost, portable
tester quickly locates all weak and in-

operative tubes—-and easily does the DYNAMIC
complete job with laboratory accuracy MUTUAL CONDUCTANCE
right in the home! You create greater SHORTS

customer confidence because your cus-
tomer sees for himself the true tube
condition. Easy to operate—in just a
few minutes you can quickly check all
the tubes in a TV set. You can depend
upon DyNA-QUIK because it tests under
the dynamic heavily loaded conditions
that are the actual operating condi-
tions of the set. At such low cost
DyNa-Quik quickly pays for itself—
and continues to make money for you
every day!

DYNA-QUIK DOES IT FASTER,
EASIER, MORE ACCURATELY

® Makes complete tube test in as little as 12
seconds per tube—faster than any other tester!

GRID EMISSION
GAS CONTENT
LEAKAGE
LIFE EXPECTANCY
*Including new 600 mil series tubes.

PORTABLE—CAN BE
USED ANYWHERE
Handsome, rugged, luggage
style carrying case, covered
in durable, black leather-
ette. Removable slip-hinged
cover. Size: 1518 x 14V2 x
5% in. For 105:125 volts, 60
cycle, A.C. Net wt. 12 [bs.

SEND FOR BULLETIN 500
® One switch tests everything! No muitiple

switching—no roll chart. Made by the makers of

® Laboratory accuracy right in the home! Large the famous CRT 350
44" plastic meter has two scales calibrated

0-6,000 and 0-18,000 micromhos.

® Shows customer true tube condition and life
expectancy on '‘Good-Bad'' scale!

® Automatic line compensation! Special bridge
continuously monitors line voltage.

® 7-pin and 9-pin straighteners mounted on panel!

¢ Always up to date! Test procedure
instructions for new tubes supplied
by factory at regular intervals.

B & K MANUFACTURING CO.
3726: N. SOUTHPORT, CHICAGO 13
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Plagued by Call Backs >

OHMITE

DEPENDABLE REPLACEMENTS

Other Ohmite Products available from
% your Electronics Parts Distributor . ..

I
|
"\ |

ol
( .

FR-7.5 FUSE RESISTOR TYPE AB POTENTIOMETERS
Solid molded. Noise-

for replacement in all
television receivers. free. Rated at 2-watts.

BROWN DEVIL ® RESISTORS
Vitreous enameled, in 5,
10, and 20-watt sizes.

4 WRITE FOR
STOCK CATALOG

OHMITE MANUFACTURING COMPANY
3644 Howard St., Skokie, #ll.
{Suburb of Chicago)
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Voltage Phases in Trans-
formers

(Continued from page 23)

and the secondary voltage will
remain unchanged:

The preceding description
applies to a transformer in whichthe
two coils are wound in the same di-
rection and placed side by side on the
coil form and in which the '' start'’
and ''finish'' leads of both coils are
connected as shown in Fig. 1. If the
leads to the B-channel of the switch
were interchanged, the secondary
voltage would appear to lead the
primary voltage by 90 degrees when
the input is at the resonant frequency.

(A) With an Input of 179 Kilocycles.

(B} With an Input of 175 Kilocycles (Resonant
Frequency).

(C) With an Input of 171 Kijlocycles.

Fig. 2. Waveforms Showing Voltage Phases
in a Tuned Transformer.

At an input frequency somewhat
higher than resonance, the two volt-
ages would be in phase; and at an
input frequency somewhat lower than
resonance, they wouldbe 180 degrees
out of phase.

A grounded center tap can be
added to the secondary winding in
order to permit two output voltages
of opposite polarity to be obtained.
At the resonant frequency, one volt-
age will lag the primary voltage
by 90 degrees and the other will lead
by 90 degrees. The internal con-
nections of the secondary winding
determine which output will lead and
which one will lag.
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The complex behavior which
produces this variable phase shift in
a tuned transformer will be more
easily explained with the aid of the
vector diagrams of Fig. 3. The con-
nections of the transformer are as
they were in Fig. 1,andtherefore the
secondary voltage will lag the primary
voltage when the transformer is
tuned to resonance.

The phase of the vector for the
primary voltage Ep will be taken as
the reference phasein each diagram,
and the vector will always be shown
pointing to the left along a horizontal
axis. Clockwise shift of the vectors
will represent a lag in time.

{A) Circuit.

Es

Eg Ei e 90°

|

(B} Input Frequency Is Equal to Resonant Frequency.

{C) Input Frequency Is Higher Than Resonant Fre-
quency.

(D) Input Frequency Is Lower Than Resonant Fre-
quency..

Fig. 3. Equivalent Circuit of a Tuned Trans-
former and Vector Diagrams for Different
Input Frequencies.

A voltage is induced in the
secondary winding of the transformer
by the magnetic field which is devel-
oped by the flow of electrons in the
primary; and when the transformer
is connected as it is in this case, the
induced voltage E;j is in phase with
the primary voltage Ep.

The secondary winding and the
capacitor across its terminals may be
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! This entirely new and advanced
equipment represents the latest
HICKOK achievement in offering com-

\\ ) plete, fast and accurate solution to
TV alignment.

MODEL 690

VHF - UHF MARKER GENERATOR:
Has crystal controlled frequency
coverage from 4.25 to 225 MC, all
on fundamentals. Provides dual mark-
ers with any TV Sweep Generator.
The 45 inches of dial can easily be
self-calibrated to within crystal accu-
racy (.05%). Features picture and
sound frequencies directly calibrated
on the dial. There is no counting of
beats—no interpolation—no remem-
bering of frequencies. Has complete
RF coverage up through channel 83.
Through use of the 690 it is now
possible to view two markers at once
on the response curve.

. " 300%

MAGNIFICATION

This unit features another HICKOK
FIRST—A Non-Parallax shadow type
dial provides a 300% magnification of
scale, permitting exact settings for most
accurate readings, and can be viewed
from any angle without error.

MOST
ADVANCED

TV Aligument Eguipment

For Black & White or Color

= r‘fﬂ"-fs ?
;09 ';’_ ) LB

MODEL 695

SWEEP GENERATOR:

A completely new All-Electronic Sweep
Generator. There are no moving parts to
produce vibration or to wear out. This unit
features a sweep signal that is absolutely
linear and without amplitude modulations.

MODEL 691
HETERODYNED MARKER ADDER:

This unit heterodynes the outputs of
the 690 and 695 so as to prevent over-
loading. The 691 provides a marker
visible at all times (Including trap
points) and will not change in ampli-
tude or distort the response curve. The 695 is triple shielded to insure minimum
leakage. Signal can be attenuated to 3
microvolts. Bias voltage is variable from 0
to 12 volts. Extra strong signal permits
accurate front-end alignment.

Ask Your Parts Jobber For A Demonstration Today!

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10566 Dupont Avenue ¢ Cleveland 8, Ohio
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Vision
5 o‘\Sﬂ\WTO" D‘Ntw 8ed
HERE IT IS! Conoy,movl

X
peROVOT 7

A complete, up-to-date

replacement guide for all
electrolytic capacitors used in TV sets. Saves time, labor, money,
on your service calls. In all cases, this Guide recommends
only ONE unit replacement for any given Manufacturer's Part No.
—not TWO units to replace ONE.

Ask your distributor for your copy. Or send 25¢ directly to...

DISTRIBUTOR SALES DIVISION
NEW BEDFORD, MASS.

In Canada: AEROVOX CANADA LTD., Hamilton, Ont.
Export: Ad Auriema, Inc., 89 Broad St., New York, N. Y. Cabie: Auriema, N. Y.
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consideredas a small, self -contained
circuit which is series resonant. The
voltage generated in the secondary
winding by the magnetic field is not
the output voltage. Instead, the
induced voltage Ej generates a cur—
rent Ig within the resonant circuit.
This current charges the capacitor,
and the voltage developed across the
capacitor is the output voltage Eg.

When the frequency of the pri-
mary voltage Ep is equal to the re-
sonant frequency of the tuned circuit
in the secondary, the inductive and
capacitive reactances are cancelled
within the tuned circuit. Then the
impedance of the secondary circuit
is purely resistive; and the current
Ig will be in phase with the induced
voltage E{, as shownin Fig. 3B. Since
the voltage across a capacitor lags
by 90 degreesthe current which pro-
duces it, the output voltage Eg will
lag Ig by that amount; therefore, Eg
willalso lag Ej andEp by 90 degrees.

When the frequency of the pri-
mary voltage Ep is higher than the
resonant frequency of the secondary
circuit, the inductive reactance within
the secondary circuit is greater than
the capacitive reactance. The cur-
rent Ig therefore lags the voltage Ej
by some angle. The voltage Eg still
lags Ig by 90 degrees, and therefore
Eg lags Ej and Ep by more than 90
degrees. These phase relationships
are shown in Fig. 3C.

The greater the difference be-
tween the frequency of voltage Ep
and the resonant frequency of the
transformer, the more nearly in-
ductive the secondary circuit be-
comes. The phase difference between
Ep and Eg rapidly reaches 180 de-
grees as the frequency of Ejp is
increased.

If the frequency of Ep is lower
than the resonant frequency of the
transformer, the results diagrammed
in Fig. 3D will be produced. The
reactance of the secondary circuit
becomes capacitive, and Ig leads Ej.
The voltage Eg lags Ig as before,
and Eg therefore lags Ej and Ep by
an angle which is less than 90 de-
grees. This angle eventually becomes
zero degrees,

Discriminator

The phase shift produced by
changes in frequency is the basis of
the Foster-Seeley type of discri-
minator used to demodulate FM
signals. A schematic diagram of a
typical Foster-Seeley circuit is
shown in Fig. 4A.

The secondary winding of the
discriminator is tunedand is center-
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k
S
-

OUTPUT
VOLTAGE

Frequency. nont Frequency.

(B) Equal to Resonant (C} Higher Than Reso- (D) Lower Than Reso-

Fig. 4. Foster-Seeley
Discriminator and
Vector Diagrams for
Different Input Fre-
quencies,

nant Frequency.

tapped in order that two induced
voltages eg] and egp, each with a
phase difference of 90 degrees with
respect to the primary voltage, may
be obtained. The center tap is also
connected to the primary circuit
through the DC blocking capacitor
C1l. This connection supplies a ref~
erence voltage that is a sample of
the primary voltage. The capaci-
tively coupled voltage is not shifted
in phase because the reactance of
the capacitor is extremely low at the
frequency of the primary voltage.

The voltage Ej or Eg9 which is
fed to each diode isthe vectorial sum
of the reference voltage plus the
induced voltage in the half of the
secondary winding connected to that
diode. The manner in which these
voltages add is illustrated by the
vectors in Figs. 4B, 4C,and 4D. The
vector of the reference voltage is
shown pointing to the right along a
horizontal axis. Counterclockwise
rotation of the vectors represents
an advance in time.

When the incoming signal is at
the resonant frequency of the secon-
dary circuit, the voltage eg] leads
the primary reference voltage ep by
90 degrees, and voltage eg2 lags ep
by 90 degrees. See Fig. 4B. The re-
sultant voltages Eq1 and E2 at the
plates of the diodes are equal in
amplitude. The diodes conduct
equally, and the positive voltage
across R2 in the cathode circuit of
one diode is equal to the negative
voltage across R3 inthe cathode cir-
cuit of the other diode. The audio-
output voltage of the discriminator
is taken across R2 and R3 in series
and is zero.

The leading phase angle of
voltage egl is decreased when the
incoming frequency increases; and
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at the same time, the lagging phase
angle of voltage egy is increased.
Voltage Ep is larger than Es (as
shown in Fig. 4C), diode 1 conducts
more than diode 2, and the drop
across R2 is greater thanthat across
R3; therefore, the output voltage is
positive.

A decrease in the input fre-
quency below the resonant frequency
causes voltage eg] to lead ep by a
larger angle and causes egy to lag
ep by less than 90 degrees. See Fig.
4D. Diode 2 will conduct more
heavily, and the output voltage will be
negative,

The frequency of the primary
voltage ep varies at an audio rate
during frequency modulation. It
swings equally above and below the
resonant frequency of the trans-
former. The degree of frequency
change determines the degree of
amplitude of the demodulated signal
because the conduction of the diodes
is most unequal when e, is farthest
off resonance. The more unequal the

conduction,the greater the difference
voltage across R2 and R3.

The ratio detector,another FM
detector circuit, differs from the
discriminator in the arrangement of
the diodes and the load resistors; but
it is very much like the discriminator
with regard to the operation of the
transformer.

Thegated-beam discriminator,
the most recently designed type of
FM detector, includes a tuned circuit
called the quadrature coil which is
physically very different from the
transformer in the conventional de-
tector circuits. Its functionis never-
theless similar to that of the trans-
former. The changes in phase of the
voltage across the tuned circuit
indirectly produce variations in the
audio output.

Quadrature Transformer

Another interesting usage of the
phase shift across a resonant trans-
former is in color television. The
output of the 3.58-mc local oscillator
in the chrominance section of the re-
ceiver has to be converted into two
voltages which are 90 degrees out of
phase. These two voltages are used
as CW reference signals for the de-
modulation of the chrominance portion
of the color signal.

A component known as a quad-
rature transformer produces the
required phase shift. This trans-
former is shown schematically in
Fig.6 as it is used inthe RCA Victor
Model CT-100 color receiver. The
primary winding of this transformer
is part of the plate circuit of the
quadrature amplifier V28A which
stage is drivenby the 3.58-mc oscil-
lator. The I winding of the trans-
former is made up of ten turns of
wire wound directly over the primary
winding and tightly coupled to it.
The Q winding is identical to the I
winding, but it is wound on the coil

Fig. 5. Circuit of @a =_Fy I
Quadrature Trans- QUAI‘J\!:AAPTURE/£

former in RCA Victor
Model CT-100 Color
Receiver.
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666 VOM

THE 666 IS THE ONLY
VOM THAT OFFERS ALL
OF THESE FEATURES

The MODEL 666 VOM is a completely self-contained, ready-to-use test instru-
ment. Its accessories, probes, AC line cord (which serves to illuminate the dial)
and instruction book all fit into the genuine California Saddle Leather carrying
case that is furnished with the instrument.

METER MOVEMENT PROTECTION AND FUSED
OVERALL INSTRUMENT PROTECTION

43 Unduplicated Ranges

AC Current Ranges

Separate Range and Function Switches

Only 2 Jacks for all Measurements

Illuminated Dial (5000 hour self-contained lamps)

Large, Easy-to-Read Scale 4%’ long

Cclor Coded Scales: green—ohms; black —AC-DC volts,
DC current; red — AC current; blue —output

Die Cast Chrome Bezel

Metal Case, unbreakable, vltra-compact

Doubly Shielded, time proven 50 microamp movement

Permanent Accuracy .. .3%DC, 4% AC

New High Style, Easy-to-Use Chrome Bar Knobs

Dual Purpose Handle also serves as AC line cord reel

Complete with Probes,
AC Line Cord and Leather Case $ 59 5 o

at your PARTS DISTRIBUTOR

PHAOSTRON

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY

151 PASADENA AVE. SOUTH PASADENA, CALIF.

form at some distance from the pri-
mary winding. As a result, the Q
winding is loosely coupled to the
primary winding. A tuning slug is
inserted into each end of the coil
form; the bottom slug tunes the I
winding, and the top slug tunes the
Q winding.

During the alignment of the
color receiver,the quadraturetrans-
former is tuned as though it were
made up of two separate transformers.
One transformer is composed of the
primary andI windings, and the other
is composed of the I and Q windings.
The I winding acts as the secondary
of the first transformer and as the
primary of the second transformer.

The bottom slug for the I wind-
ing is first adjusted for maximum
voltage across the I winding. In a
conventional type of tuned trans-
former, the phase of the signal in the
secondary winding would shift with
respect to the phase of the signal in
the primary while the winding was
being tuned; but in the quadrature
transformer, the phase of the signal
in the I winding is kept from shifting
by the action of the feedback loop
composed of the phase detector, the
reactance tube, and the 3.58-mc o0s-
cillator. While the I winding is being
tuned, it canbe observedthatthe hues
in the color picture do not change.
This is visual evidence of the fact
that the phase of the I signal does not
shift,

After the bottom slug has been
adjusted, the top slug is rotated until
a dip occurs in the voltage across the
I winding. This dip corresponds to a
maximum transfer of energyfrom the
I winding to the Q winding, and it
occurs when the Q winding is tuned
to the resonant frequency of 3.58
megacycles. At this condition of
resonance, the Q voltage lags the I
voltage by 90 degrees. If the Q wind-~
ing is not correctly tuned, the phase
differencebetween thel and Q signals
will be other than 90 degrees — any-
thing from zero to 180 degrees, de-
pending upon the setting of the upper
tuning slug.

A slight adjustment of the Q
slug causes a radical change in the
hues of the color picture. The great
variety of hues are visual evidence
of the changing phase relationship
between the I signal and Q signal as
the Q winding is tuned through reso-
nance. Unless the phase of the Q
signal is maintained at 90 degrees
behind the phase of the I signal, it is
impossible to have correct color
rendition.

by THOMAS A. LESH
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Interference Rejection
(Continued from page 15)

So far, our discussionhas dealt
with the problem of rejecting signals
that lie outside the desired band or
channel. Although in some instances
these signals can be particularly
troublesome, the interference signals
that are most difficult to eliminate
are those that occur atthe same fre-
quencies as the wanted signal. The
most common of these are reflected
signals and co-channel interference.
At first glance, it would seem that
nothing could be done to eliminate
such unwanted signals because they
occur at the same frequencies as the
wanted signal. How can the receiver
or antenna determine which signal
is preferred by the viewer?

The majority of all interference
signals are man made, Ignition,
motor, and neon-sign noises are ob-
viously in this category. Although
co-channel, adjacent-channel, and
most reflected signals are usually
not considered as man-made inter-
ference, they actually are. All of
these interference signals will arrive
at an antenna from fixed directions
(provided that the source is not
moving, of course). The same can
be said of wanted signals. This im-
portant characteristic makes possible
the constructionof an antenna system
that will discriminate against un-
wanted interference.

One such system is an antenna
which has a high front-to-back ratio
to eliminate unwanted signals coming
in on the back side of the antenna.
Another system is an antenna which
has a narrow horizontal-directivity
patternto eliminate reflected signals.
Although these systems are effective
in many instances, there are cases
in which a more flexible system is
desired. A highly desirable system
would be one which would eliminate
an interference signal regardless of
its approachangle with respect to the
wanted signal,

LR.LS.

A system which will select and
cancelaninterference signalhas been
developed and is being marketed by
the Holloway Electronics Corporation.
The system is termed L.R.I.S. (In-
finite Rejection Interference System)
and utilizes a unique phasing arrange-
ment between two identical antennas
that are vertically stacked. Rejection
of a signal by this system requires
that the signaldeliveredto the trans-
mission line by one antenna must be
equal in amplitude but 180 degrees
out of phase with the signal delivered
tothe transmission line by the second
antenna.
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(B) Connected for
Out-of-Phase Operation.

The phasing harness used in
this system is not connected in the
same manner as the conventional
stacking harness. The normal con-
necticn between stacked antennas and
the transmission line is shown in
Fig. 1A. The connection shown in
Fig. 1B is the one used inthe I.R.I.S,
Note that the leads between the two
antennas are transposed and that the
feed point for the transmission line
is at the center of the stacking
harness. Many installers have no
doubt inadvertently connected stacked
antennas in this manner only to find
thatall signals were canceled stacked
of the improper connection. How then
can this system work if all signals
are canceled?

The secret lies in the fact that
the two antennas are not pointed in
the same direction. In fact, the an-
tennas are so arranged that one can
be rotated while the other remains
stationary! Fig.2 showsthe arrange-
ment that was used by our field crew
when the system was field tested.,
Although it seems fantastic that such
a method of operation could be
normal, a discussion of a practical
application should prove helpful in
understanding the theory of operation
of the system.

=3

b\

Fig. 2. Holloway EXPO-L.R.1.5. Model XO2R
Antenna With Mounting Brackets and
Stacking Harness Installed for LLR.I.S. Oper-
ation.

Rejection of Reflected Signals

The problem of rejecting an un-
wanted reflected signal is encountered
very frequently. Let us assume that
certain conditions exist and see how
the system under discussion could be

employed to eliminate the inter-
ference.
WANTED
SIGNAL
UNWANTED

SIGNAL

FIELD PATTERN
OF ANTENNA No.|

FIELD PATTERN
OF ANTENNA No.2

(A) Individual Antenna Patterns.
WANTED

SIGNAL

INTERFERING
SIGNAL

(B) Resultant Pattern.

Fig. 3. Field Patterns of Antennas Posi-
tioned So That They Will Reject a Certain
Unwanted Signal.

Fig. 3A illustrates the path of
the wanted signal as well as the path
of the unwanted signal. The field
patterns of the two antennas are also
shown. Note that antenna No. 1 is
positioned so that maximum pickup
of the wanted signal will be obtained.
This constitutes the first step.

The next step involves the ro-
tation of antenna No. 2 so that the
unwanted signal will be rejected.
Such a condition will result with an-
tenna No. 2 positioned as shown in
Fig. 3A. Theunwanted signalis being
picked up by both antennas. The sig-
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nal voltages produced at the terminals
of both antennas are of equal ampli-
tude, and these voltages are of the
same polarity because the unwanted
signal is arriving onthe front side of
each antenna. Because of the fact
that the antennas are connected to-
gether in an out-of-phase condition,
the unwanted signal is canceled out.

Let us consider what happens
to the wanted signal. This signal is
shown coming in on the main lobe of
antenna No, 1; therefore, maximum
gain in this antenna will result. This
same signal will alsobe picked up by
antenna No. 2; but because antenna
No. 2 is not aimed directly at the

source of the wanted signal, less gain
will result. Because of the fact that
the signal voltage contributed from
antenna No. 2 is out of phase with
that from antenna No. 1, some can-
cellation will result. The difference
inamplitudes-of the signals developed,
in this particular instance,on thetwo
antennas is the resultant amplitude.
In order to understand more clearly
how the wanted signal is picked up by
the antenna and how the unwanted
signal is rejected, let us analyze the
resultant field pattern of the two
antennas.

Fig. 3B is the resultant field
pattern of the two antennas when they

COﬁ‘N ELL

DUBILIER

PLANTS IN- SOUTH PLAINFIELD :N. J.: NEW BEOFORD WORCESTER ANDYCAME
INDIANAPOLIS. IND. FUQUAY SPRINGS iND SANFORD. N. C.. AND Sufs

50

INSIST ON C-D CERAMICS — THE FINEST!

Only C-D can give you the “million
dollar body”, made by the exclusive
C-D process in the world’s most
modern ceramic body plant—C-D’s
own. This close control under one
roof, from raw powder to finished
product, results in greater stability
and uniformity, extra durability
and extended service life—even
down to the tiniest disc or tubular.
See your classified telephone
directory for nearest C-D jobber.

THERE ARE MORE C.D CAPACITORS IN USE
TODAY THAN ANY OTHER.- MAKE

Copacitons

RIDGE. MASS ; PROVIOENCE AND HOBE VALLEY.R.1
(GIARY THE_RADIART CORPORATION. CLEVELAND, OH|O

are positioned as shown in Fig. 3A.
Note that the wanted signal is picked
up on one of the major lobes and that
the unwanted signal is rejected be-
cause of the sharp null in the field
pattern. It should be kept in mind
that the null can be made to appear
at any point inthe pattern by rotation
of one antenna with respect to the
other., There are, in effect, an in-
finite number of resultant field
patterns that canbe obtained with the
system.

Rejection of Co-Channel Signals

Another trouble that is fre-
quently encountered is co-channel
interference. Fig. 4 illustrates the
field patterns of the two antennas in
this system when the antennas are
positioned to reject a particular co-
channel signal. Note that the unwanted
signal arrives on the back side of
each antenna and produces voltages
of equal amplitude and phase in both
antennas. Because of the out-of-
phase connection between the two an-
tennas, however, the unwanted signal
is rejected before it is fed to the
transmission line. Adjacent-channel
signals and other controlled RF
transmissions can also be rejected
in the same manner.

WANTED
SIGNAL

FIELD PATTERN
OF ANTENNA No.l

FIELD PATTERN
OF ANTENNA No.2

UNWANTED
SIGNAL

Fig. 4. Field Patterns of Antennas Ar-
ranged So That Interference From the Back
Will Be Rejected.

Rejection of Other
Interference Signals

Interference caused by dia-
thermy machines, induction furnaces,
neon signs, and other fixed sources
of noise can be rejected by the use
of this antenna system. This is
accomplished by positioning the an-
tennas so that the wanted signal will
be received and the noise will be
canceled in the same manner as that
described for co-channel and
reflected signals.

The fixed antenna (antenna

No. 1 in Figs. 3 and 4) can also be
usedtocancel a signal. For example,
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Fig. 5. Installing Antennas and Harness on Mast Assembly. A

Fig. 6. Attaching Mast Assembly to Tower. ’

in a certain receiving location there
may be a signal which produces in-
terference on one channel only. At
the time of installation, the antenna
which is fixed in its position can be
set to cancel the interference when
this channel is being received. The
second antenna can then be rotated for
best reception when other channels
are desired. From the standpoint of
signal reception, it makes no differ-
ence which antenna is receiving the
desired signal because the two are
identical; but the placement of the
fixed antenna is important inasmuch
as interference cancellation is pro-
duced by the combined effects of both
antennas.

There are three possible ways
of installing the ILR.IL.S. They are:
(1) fixed mounting of both antennas,
(2) fixed mounting of one antenna and
theuse of a rotator for the other one,
and (3) the use of two rotators, one
for each antenna.

The first method could be em~-
ployed when only one interfering sig-
nal is encountered and when adequate
pickup of all wanted signals is pos-
sible. The second method is de -
sirable when greater flexibility is
needed because of the presence of
more than one interfering signal or
because of the need for greater gain
for a particular wanted signal. The
third method provides for greatest
flexibility because aninfinite number
of resultant field patterns are
possible.

Actually, there is a fourth way
of mounting the antennas whereby the
two antennas are permanently posi-
tioned on a single rotating mast.
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This method, however, does not pro-
vide the flexibility of the second and
third methods which were previousl