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1 Vadiart vibrators are the
Standard of Comparison for
quality, performance and
dependability in the industry! &
Men who know .. .manage-
ment, jobbers. ... and
servicemen . . . ALL agree
that experience over the
years has dictated that
RADIART vibrators are the
ones to buy and use.

AND ... the complete line
of COMMUNICATION
vibrators offers the correct
replacement for 6 volt
and 12 volt applications.

Be sure you have the new
vibrator replacement guide...
write for your FREE copy...

-

depend on

RADIART
VIBRATORS

__.the COMPLETE replacement line

e RADIART core.

CLEVELAND 13, OHIO

A Subsidiary of Cornell-Dubilier
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R CUTTING PLASTER
AND WOOD, INSTALLING

SPEAKERS, ETC.

CUTTING PIPES
FOR ANTENNA,
ELECTRICAL

CONDUITS, ETC.

SERVICE

tike other WEN tools, this new Power Saw is compact,
handy, efficient, ideal for the Service Man. Has pow-
erful AC/DC Universal motor. Delivers 2650 - %"
strokes per minute. Cuts wood, plastics, metals, com-
position, hard rubber, etc. Acts as jig, rip, crosscut,
band, hack, coping, scroll or keyhole saw. Inter-
changeable blades. Air stream blows dust off work.

Seen the Saw?

INDISPENSABLE FOR RADIO-TV c’;,'s,mv

4

IN SECONDS.

A‘z cuTS >
) 1/2" STEEL.

L ’
R4 VAVNRN

fOR PREPARING .
aecmcm. OUTLETS, ag,

fo { SELLING

This is the hottest selling item in ‘electrical power tools
today. It's being snapped up by professionals and
amateurs alike wherever shown. And no wonder—
for this saw does the work of 8 saws — more swiftly,
smoothly and safely than tools costing twice as much.
EVEN CUTS HEAVY LUMBER — STEEL PLATE. Price
complete with 3 blades. ....... Only $29.95 LIST

THERE'S PERFORMANCE AND PROFIT IN EVERY WEN PRODUCT

"“Quick-#st" ELECTRONIC SOLDER!NG GUNS

#202

ELECTRIC SANDERS—POLISHERS POWER SAW

KIT ¥16.95 xn“i9.95

— ALL OPERATE ON 110-120 VOLT A.C. — 60 CYCLE —

WEN PRODUCTS, INC.

5808 NORTHWEST HIGHWAY, CHICAGO 31, ILtL.

(Export sales, Scheek International; Inc.,-Chicqgo)
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Two Great Names
get together...

Plasti-Kote
and Ar g oS

To Serve
The Electronic
Technician

Developed by
| electronic engineers
for electronic experts
—with the highes
electric strength—800
volts/mil.

The best ever
offered for coating
terminals, rust proof-
ing antennas and

| other electronic uses.

$1 27 Dealer Net
16.4 oz

Ask your Argos parts distributor now!

nooucvs’com PANY

310 MAIN STREET + GENOA, ILLINOIS

o tube caddy

for every purpose

the JUNIOR

$9.50 Dir. Net. Ideal for quick
trips. 15% x 12V x 8 in. Model
TC-2A

the CARRY-ALL $14.50 DIr. Net.
Takes tubes, tools, meter. 21x 15
x 8 in. Model TC-4

thé ORIGINAL $14.50 Dlr. Net.
Favorite of thousands. Upright de-
sign. 21 x 15 x. 8 in. Mrodel TC-1C

*Reg. TM of Argos Products Co.,
originators and leading manufacturers of
tube cases for the ‘electronic technician.

COMPANY

310 MAIN STREET « GENOA, ILLINOIS

* SERVICE, MARCH, 1957

.26 No. 3

The Technical Journal of the Television-Radio Trade

Including Rapio MERcHANDISING and TELEVISION MERCHANDISING

Registered U. S.

ﬁ. m— ..i'l i

Patent Office

Transistor Radio Diode Detector, Audio Driver, Push-Pull Output

(Sylvania Thunderbird)

Ed|+or|a|

The Installation of CoIOr TV Recewers
Seven-Transistor Printed-Wiring Portable

(Cover; With Complete Circuit

An Industry Progress Report on Test Equlpmen+
The Modern Trend in TV Allgnmenf {Use of Sweep Generators, Bias Supplies,

Marker Adders)

Color-TY Convergence- A||gnmen+ Adjustments W|+h a Flying Spot

Scanner Test-Pattern Generator
Troubleshooting Arcing and Corona (Chart Analysis)
Localizing Capacitor Troubles with [n-Circuit Checks

TV Service Shop with Overhead Test- Equlpmen+ Rack and Mobile

Benches

This Month in SERVICE

Service Engineering The Microwave Network

Small Store-Office Announce-Music Sound System Installation Repair

(Audio Installation-Service] . .
Design-Application Report on
Indoor Dipole

UHF Oscillator Tubes

Servicing Transistor Portables, AGC and Audlo Circuits (Servicing Helps)

'CIRCUIT DIAGRAMS

Sylvania Thunderbird (Complete Circuit)
Marker Adder-'Scope for Alignment. .
Sweep-Generator/Marker-Adder Alignment
B&K Flying-Spot Scanner Video Generator
Transformer Circuit Capacitor Check. .
Cathode-Bypass Capacitor Test Circuit.
Power-Supply Filter-Test Circuit.

Color-TV Shading Control L
Coupling-Capacitor Insulation Test ...
Basic Microwave System .........
Expanded Microwave Network

Service Engineering. .

Catalogs and Books. ..

Audio Installation and Service.
TV Antenna ngest

Tiibe News ..

Transistor Service Tlps
Association News

Index to Advertisers. .

Entire Contents Copyright 1957, Bryan Davis Publishing Co., Inc

Second-Class mail privileges authorized at New York, N. Y.;
Subsecription price: $2.00 per year
cents per

the Post Office, Norwalk, Conn.
vears) in the U.S.A. and Canada
countries; 35 cents per copy

copy. $3.00 per year

MARCH, 1957

12

Lewis Winner 9

Robert G. Middleton 10

Thomas Vanacore 12

14

Norman Crowhurst 16

Ralph G. Peters 18

Jesse Dines 22

R. D. Wengenroth 24

Al Reyenga 25

‘ 26

George Vass 28

. . Jack Darr 39
Variable-Control PW-Tuning-Element

4]

J. W Rush 42

44

13 Speaker Network in Small Building. .. 39
16 Printed - Wiring Indoor - Antenna Tuning

17 Element .. . 41

18 GAF4 Test Oscillator. 43

%3 Zenith 7XT40 Transistor Radlo AGC 5 44
24 Indoor-Antenna PW-Assembly Equivalent

24 Circuit 46

24 Internal-Outdoor Speaker Output ercult . 54

28 Radio-Phono Amplifier . 55

28 Transistor Radio Socketry. 60

28 Ten Years Ago in SERVICE. 52

37 Audio Developments 54.57

39 Bench-Field Tools 58

41 Industry News . 59

42 Components 62

44 Test Instruments 63

52 Personnel 64

63

additional entry at

($5.00 for 3
in foreign




New items
- . to save time,

make money

- .
|
EDITOR and PUBLICATION DIRECTOR | 3
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Associate Editor: David E. Pearsall Il
Assistant Editor: Robert D. Wengenroth
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Art Director: Anthony R. Alifh
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How the 5U4-GA/B’s improved base desig= and double-mica construction lengthen tube
lifs, is explained in detail by J. F. Steptens, Generzl Flectric tube design engineer. i = o

Five design improvements give G-E low-voltage
rectifier tubes increased performance life!

General Electric’s SU4-GA /B low-voltage rectifier tube
features five long-life design improvements that enable
you lo install full-value performance in customers’ sets.

1. Butlon-stem base! Improved heat conduction re-
duces electrolysis and consequent air leakage.
Widely spaced, rigid leads cut shorts and support
base firmly. Notched leakage barriers guard against
tube base shorts.

2. Micas top and boitom strengthen tube structure.
Filament is centered within plate, lessening the
possibility of filament-to-plate arcs.

3. High adherence from improved cataphoretic fila-
menli-coating lechnique helps prevent flaking and
filament-to-plate shorts.

4. Getter is at side of tube envelope. As a result, getter
flash film won’t form on micas to create harmful
arc paths between filament and plate.

4 ¢ SERVICE, MARCH, 1957

5. Increased plate area gives greater heat dissipation
... cuts gas and reduces back emission . . . extends
tube life for increased customer satisfaction.

When testing 5U4-GA /B’s, General Electric goes be-
yond standard life testing. In addition, tubes are checked
at absolute maximum ratings in a lypical rectifier circuit
—further assurance of premium performance under the
peak current and voltage conditions of big-screen TV.

There are General Electric tubes of the same high
quality for every socket in sets you service. Phone your
G-E tube distributor! Electronic Components Division,
General Electric Compary, Schenectady 5, New York.

R’vgress /s Ovr Most Important Product

GENERAL ELECTRIC

161-1A3

WWAWW-americanradiohistornv-com



the world’s finest mast
at 'toduy’s lowest prices!

/

-,,....hecause only Channel Master™
- manufactures telescoping masts

~ in its own steel tubing mill.

| CHANNEL

Packed with new features that reduce installation
time...cut costs...deliver sturdier antenna support—

with the greatest convenience and safety.

NEW! EXCLUSIVE! DUAL T-NUT CLAMP
—saves time, cuts costs

Dual Clamp has 2 T-Nuts to accommodate standout insulator end locking
bolt. Eliminates nuisance and cost of additional nut buckle straps.

NEW! EXCLUSIVE! FREE TURNING GUY RING
AND BEARING FOR EACH SECTION
—can never bind or jam

Extra large square guy ring for greater stability.

COMPLETELY INTERLOCKED
Can’t pull out! Edch mast section has swaged neck, expanded bottom.
Can’t slip down! Each mast section rests on a heavy-duty cotter “plat-
form’” pin. Bottoms are notched to automatically align locking-bolt holes.

Can’t twist or turn! Sections are securely locked in place by a sturdy
L-Bolt with man sized lever that makes it easier to tighten without tools.

EASY TO TAKE DOWN!

8oth the Dual T-Nut Clamp and Guy Rings are positioned below each joint.
This allows the mast to be completely collapsed without removing the
clamp or the standout insulator, and without jamming.

HOT-DIPPED GALVANIZED

see your ﬂﬂ‘””f[ M‘srfﬂ distributor # AR @5?9—"-'

L3

-—“ll--l-l--n--.l

Now Channel Master offers CHANNE’. MASTER EXTENDS MASSIVE
you the widest selection in TV wire. +* " NATIONAL ADVERTISING CAMPAIGN

o

: HILLIONS OF AMERIZANS WILL CONTINUE TO
[ ] READ AND REMEMBER CHANNEL MASTER LARGE
L
.
.

New UHF Tubular Transmission Wire
New 4-Conductor Rotor Wire

New Low Priced Addition to VHF Flat SIZE ADS IN AMERICA'S LEADING PUBLICATIONS.
Ribbon Transmission Line Yl j““i’l‘é‘# Ssﬁi(&SSfll[ - "; : __‘_}l

New Hank Packaging— 50", 75°, 100’ = BRI =T Ferming! 4 R

] .
| rogressive barmer

€: CHANNEL MASTER CORP. oo v

(- T:oda dark Rog. V.2 Por. O,
the world’s lorgest manufacturer of television antennas and accessories

— - . ——— VATATATATATAR (ot A VAR i
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LOCKED TV
“TORTURE TEST”

first to demonstrate
tube brand
superiority!

Locked TV comes to your
town . .. with the most im-
pressive, most compelling
sales story in the tube in-
dustry today. Be sure to

make the most of it... your : - G e em—— (e -';
Westinghouse Tube Dis- tm ‘ el J— — PR
tributor will tell you how. r— N 1; . :

WESTINGHOUSE PROVES tube quality

vmf (=
”" ’ - - E ]

> 4 ™’

to make extra sales for you!

IT’S A STANDARD MODEL TV — like your customers
and prospects own. But, there’s an important dif-
ference. It’s 100% equipped with Westinghouse
RELIATRON® Tubes. And, it's locked tight—
can’t be serviced, adjusted or repaired. Once it’s on,
you’reoff on a performance ‘“Marathon’’—a grueling
“Torture Test’’ to prove that Westinghouse Tubes
work better; last longer—in any make and model
TV. Build your profits by reducing call-backs!

See the famous Locked TV at your Westinghouse

® SERVICE, MARCH, 1957

Tube Distributor now . . . wateh it pile up the
hours—perform for years of average family view-
ing time.* Yet, the picture will stay bright, clear
and steady.

Learn exactly how this means more profit for you.
Ask about all the FREE tie-ins you can have:
FREE MAILING PIECES—FREE WINDOW BANNERS
AND POSTERS—ASK YOUR WESTINGHOUSE DISTRIB-
UTOR TODAY.

*One Westinghouse “‘Locked TV'’ has been running 15,500 hours_
... more than 10 years' average viewing time.

you cAN BE SURE...IF |r'sWeStingh0use



You can rely on BUSS FUSES
to operate as intended.

Here’'s why— With BUSS fuses,
dependable electrical protection isn’t
left to chance. BUSS fuses are tested in
a sensitive electronic device. Any fuse
not. correctly calibrated, properiy con-
structed and right in all physical di-
mensions is automatically rejected.

The result,—BUSS fuses provide
maximum protection against damage
due to electrical faults. And just as
important, they eliminate useless shut-
downs caused by faulty fuses blowing
needlessly.

BUSS fuses are made to protect=not to blow, needlessly m far

With a complete line of fuses avail-
able, it is just good business to stand-
ardize on BUSS. Their ‘“trouble-free”
performance helps to safeguard your
reputation for quality and service and
. .. BUSS fuses help servicemen avoid
costly, unnecessary call-backs.

BUSS fuses have ready custo-
mer acceptance . . .

Over the past 42 years, millions upon
millions of BUSS fuses have been used

in homes, industries and on farms. As a
result, BUSS is the known brand of

WwWwW-americanradiohistorv-com

fuses—accepted by the trade and con-
sumer as the finest available. This
means sales are easier to make because
BUSS quality is never questioned.

For more information on BUSS and
Fusetron small dimension fuses and
fuseholders. . . Write for Bulletin SFB,
Bussmann Mfg. Co. (Div. of McGraw-
Edison Co.), University at Jefferson,
St. Louis 7, Mo.

Makers of o complete
line of fuses for home,
commercial,
electronic, automotive
ond industrial  use.

TRUSTWORTHY NAMES IN
FLECTRICAL PROTECTION

h 0S5 4
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Independent Service Dealers:

\»\\*‘f“ '—‘ .
_/- b=

Thar's why we say, use Raytheon
TV and Radio Tubes for your
replacement work. We have no
“‘captive service’’organizations
to compete with you for TV and
Radio service business — we
leavethe service business to you.
Serving you is our only interest.

First, we serve you with the
finest TV and Radio Tubes —
Raytheon Tubes — designed to
meet the varying needs of the
many set manufacturers and

perform perfectly in all makes
and models of sets.

Second, we serve you Raytheon
Tubes promptly and efficiently
through a network of 7nde-
pendent Raytheon Tube Dis-
tributors withtrained personnel
eager to help independent
dealers in every way.

Third, we serve you with the ex-
clusive Raytheon Bonded Elec-
tronic Technician Program. If
you can qualify, you become

part of a nationally recognized
and advertised organization,
yet you retain your own inde-
pendence.As aRaytheon Bonded
Electronic Technician, you’re
identified as a dependable busi-
nessman capable of fast, effi-
cient TV and Radio service on
all makes and models of sets.
You will have the exclusive
Western Union “‘Operator 25"’
tie-in bringing business to you,
along with many other impor-
tant advantages.

Ask your Raytheon Sponsoring Bonded Tube Distributor to give you the Raytheon Bonded story.

YRE
qnt LD y

Newton, Mass.

all these

AND $1©

* SERVICE, MARCH, 1957

Receiving and Cathode Ray Tube Operations
* Chicago, lll.. = Atlanta, Ga. *

Semiconductor Diodes and Transistors, Nucleonic Tubes, Miciowave Tubes.

wwWwW americantadiohistorv- com

RAYTHEON MANUFACTURING COMPANY

Los Angeles, Culif.

Raytheon mcke’s) Receiving and Picture Tubes, Relioble Subminiature and Miniature Tubes,

Excellerce in Electronics




The Technical Journal of the Television-Radio Trade

Mounting Opportunities in Service Engineering

THE OUTSTANDING GROWTH RECORD established by
closed-circuit and community-TV, sound systems
and two-way communications in industry, educa-
tion and commerce, has developed a boom market
for the talents of service engineers.

The closed-circuit field, which a year ago had
slightly over 1000 installations to its credit, now
boasts over 5000. And before the year is out, at
least 20,000 c-c systems will be in operation in
churches, lecture halls, schools, hanks, department
stores, factories, highways and tunnels (for traffic
control ), hospitals, parking lots and even apart-
ment houses and private homes.

A few years ago, because of high costs and
equipment complexities, closed-circuit interest was
low. Today, thanks to the development of simpli-
fied pickup and receiving-chassis tubes, and
highlv-efficient circuits, we have a sight and sound
tool that can perform tasks previously thought
impossible.

At the rate that c-c system popularity is spread-
ing, the closed-circuit business eventually will in-
volve the total use of more equipment than in
entertainment TV, not only in TV receivers, but
in cameras, remote controls and coax cables.

Actively tied in to the c-c networks, and equally
important to the service engineer, are the com-
munity-TV systems operating either as an antenna
pickup-coax line service, or as a closed-circuit sub-
scription service in small communitics. Both sys-
tems have demonstrated their effectiveness in
thousands of areas blacked out by valleys and
monntains.

MOBILE, FIXED AND MICROWAVE® two-way has also
become a pace-setting activity for service engi-
neers. due to the evolution of streamlined com-
ponents, accessories and svstems.

No longer is there a knob-twiddlers’ nightmare
to worry about; equipment has been simplified,
not only for operation, but installation and service.
Also, standardization is now widely practiced in
chassis and part design to minimize replacement
inventory requirements.

Those who have had experience in TV repair
have found that their background is ideal for com-
mercial two-wav. There are no new basic tech-
nical laws to. know; only a supplementary
knowledge of the electronic refinements that have
been developed for the higher-hand equipment is
required.

*See page 28, this issue, for an exclusive report on the service
engineering of microwave two-way systems.

TESTING TwO-wAY is no more involved than
checking a TV set. But, as in TV, it is not only
mandatory to have a complete assortment of test
instruments and tools, but to be thoroughly fa-
miliar with their application in narrow and wide-
band troubleshooting.

Two-way is no longer just a key cornmunications
tool for planes, hoats, police and fire cars and
taxis; it has also become a vital meuns of contact
for manv others in a constantly-expanding market.
To illustrate: Recently, a plant covering several
acres installed 3-watt 154-.57-mc two-way radios
on foot-powered tricycles for department foremen
to alert them and hurry them to trouble areus.
Others now using two-way on a wide scale are
hotels, hospitals, delivery services, conventions
and trallic centers.

During 1956, over 170,000 applications were
filed with the FCC for two-way authorization. The
present rate of filing indicates that at Jeast 200,000
more plan to use two-way during 1957.

COMMERCIAL SOUND is also expanding sharply and
creating a very active field for service engineers.
Not only are calls for installation, maintenance and
servicing climbing to a new high, but the need for
initial and replacement components, equipment
and accessories is heavier than ever.

Contributing to the marked success of commer-
cial sound are the giant strides in product and
system development and design. Fixed and port-
able speakers now available can produce more
power over wider or controlled angles with less
distortion than ever; microphones are lighter,
smaller and more immune to surrounding noise,
and phonos and tape recorders are more compact
and capable of excellent speech and music repro-
duction. Modern commercial-sound coax cables,
carefully engineered, fit every need in fixed and
mobile ‘indoor-outdoor systems. Also playing a
major role in the progress march are transistorized
amplifiers and preamps.

TIIE REMARKABLE GrowTH of sound, TV and com-
munications in the industrial, commercial and in-
stitutional fields will receive headline attention at
the huge March IRE convention in the New York
Coliseum.

As in the past, we'll be at this national show—
this year in booth 4512, fourth floor—eager to talk
to you about the mounting opportunities in service
engineering. We look forward to your visit.—L.W.

SERVICE, MARCH, 1957 ¢ 9



«-Poly Receptacle
e <~ High Voltage Conducfor

Grounding Spring

Fy

FIG. 1: CROSS-SECTION of one type of
high-voltage interfock.

Cheater

DC Probe

o

VN

FIG. 2: HIGH-VOLTAGE dc probe in-
serted into tubular cheater to measure
picture-tube voltage.

FIG. 3: WHITE-DOT pattern on screen of
picture tube.

Beom Magnet
Control

A

Neck of
Picture Tube

Blue -~
Loteral
Corrector

Corrector
Control Magnet

VN

FiIG. 4: BEAM MAGNETS that are pro-

vided with small control knobs. Blue

fateral corrector magnet slides in mount-
ing strap.
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The Installation of

How To Choose A Location For The Set

HV and Purity Adjustment Procedures . . .

WIHEN A COLOR-TELEVISION receiver is
to be installed, the first consideration
is its location. One must explain to
the set owner that a color-TV set is
not only much more critical than b-w
models, but that color receivers can-
not be moved arbitrarily from one
place to another. Stray magnet fields
vary in a room due to wall and floor
piping, steam radiators, etc. Even the
earth’s magnetic field can have some
effect upon the purity adjustments of
a color picture tube.

Accordingly, the importance of a
permanent receiver location should be
stressed to avoid the possibility of
callbacks to readjust the purity con-
trols. It is also necessary to point out
that color-picture tubes may not have
as much brightness as black-and-
white tubes. Therefore, bright light-
ing can desaturate the vividness of
reproduced colors, and the area in
which the set is located should be one
where the light falling upon the
screen of the picture tube is at a
reasonably low level. Also, since room
lighting can affect color results, set
owners must be queried on the type
of lighting that will be generally used
{or program viewing. The three-color
guns in the picture tube can be
balanced up satisfactorily for subdued
daylight, but when the screen is
viewed under artificial illumination,
the screen will then appear to have
a color tint. This tinting may appear
reddish, greenish, or bluish, depend-
ing upon whether tungsten light
ing, fluorescent lighting, or perhaps
shaded floor lamps are used.

Thus, if the customer decides that
most of the program viewing will be
during evening hours, and the instal-
lation is being made in the daytime,
the proper procedure is to darken the
windows, and adjust the picture-tube
balance for the condition of evening
illumination that will normally be
used.

Mechanical Considerations

Practically all color-TV receivers
require some disassembly of the

www americanradiohistorv com

cabinet during installation, to gain
access to vagious service controls. The
backboard can be removed in the
same manner as in b-W reCeiVerS. In
addition, the top of the cabinet may
be removable. Some receivers have
one side of the cabinet hinged, so
that it can be swung open like a door.
Other receivers have the top and both
sides of the cabinet removable. In any
case, the receiver should be inspected
to determine what extent of dis-
assembly is possible, to facilitate ac-
cess to the service controls.

A number of color receivers have
a high-voltage interlock, as well as a
power-line interlock built into the
backboard. When a high-voltage in-
terlock is provided, it is essential to
insert a high-voltage cheater before
operation of the receiver is attempted
with the backboard removed. The
high-voltage interlock shorts out the
second-anode voltage to the pic-
ture tube, and no raster can be ob-
tained with the interlock shorted. If
operation is attempted without a
cheater, the flyback fuse, at least, will
be blown.

A common type of high-voltage in-
terlock is diagrammed in Fig. 1.
When the backboard is removed from
the receiver, it will be observed that

Motion Produced by
A Adustment of Beam Magnet

d
7/

/. Red Dot
7

' 4
-

\\. Green Dol

\\ Motion Produced by
Adjustment of Beom Magnet

% Motion Produced by Adjustment of
i Beam Magnet

| grve Dot

= —— @ — ——* Motion Produced by
| Adjustment of Blue Lateral
] Correctar

FIG. 5: DIRECTIONS OF COLOR dot mo-
tion produced by adjustment of the static

convergence controls.



COLOR-TV

Receivers

(Ebectrical, Mechanical and Electronic Considerations) . . .

Preliminary Convergence Steps . .. Degaussing

a polystyrene tube (mounted on the
backboard) is pulled out of the inter-
lock. Removal of the poly tube per-
mits the flat grounding springs in the
receptacle to contact the high-voltage
center pin, and thus short out the
high-voltage power supply.

A suitable type of cheater for such
an interlock is illustrated in Fig. 2.
The tubular counstruction of the
cheater facilitates measurement of the
high voltage, inasmuch as a high-
voltage dc probe can be inserted
through the cheater to contact the
high-voltage center pin, as shown.
One must insert the high-voltage
cheater before turning the receiver on,
or the flyback fuse will be blown. In
case the flyback fuse is too heavy,
the output transformer will burn out.

Another type of high-voltage inter-
lock used involves a lever on the back
of the high-voltage cage; this lever
is normally pressed down when the
backboard is in place. When the back-
board is removed, the lever springs
out and shorts the high-voltage power
supply. This type of interlock is
cheated by means of a wire-trigger
arrangement provided on the cage;
after the backboard is removed, the

by ROBERT G.

MIDDLETON

Chief Field Engineer, Simpson Electric Company

operator presses the lever down in
place, and hooks the trigger wire over
the lever. The receiver can then be
operated with the backboard off.

When the backbourd is replaced,
the trigger is automatically released,
so that the interlock will become
effective in case a do-it-yourself cus-
tomer should attempt to tamper with
the receiver. One must always be
certuin that the interlock has been
cheated before turning the set on with
the backboard removed.

High Voltage Adjustments

The high-voltage power supply in
a color-TV receiver operates at 20,000
to 25,000 volts, the correct value
being specified in the service notes.
It is necessary to adjust the value of
the high voltage to the correct value,
or it will be found impossible to ob-
tain proper convergence of the color
picture tube. Most receivers provide

a high-voltage-adjust potentiometer,
which should be set to supply the
specified value of high voltage. A
high-voltage dc probe can be used to
indicate this value, if a tubular
cheater is utilized, as shown in Fig. 2.

When a receiver does not utilize a
tubular cheater, indirect methods of
high-voltage measurement must be
employed. For example, a test resistor
may be made accessible through a
cutout window in the high-voltage
cage. A dc voltmeter may be con-
nected across this resistor, and the
high-voltage-adjust  pot adjusted to
obtain the specified voltage drop
across the test resistor. In a typical
case, the correct voltage drop across
the resistor is 9 wvolt; the receiver
service notes will usually provide
necessary instructions.

The high-voltage supply in a color-
TV receiver must be treated with
considerable respect. Not only is the

(Continued on page 50)
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FIG. 6: COLOR-FIELD purity can be obtained by sliding yoke on neck of picture tube,
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Seven-Transistor Printed-Wiring Portable

THE TrANsISTOR, unknown outside
the lahoratory a few short years ago,
is rapidly becoming a vital factor in
not only industrial and defense ac-
tivities, but in consumer products.

Because of their small size, transis-
tors started a miniaturization trend in
the design of radio sets. Almost over-
night the race was on to introduce the
smallest radio receiver, and the so-
called pocket radio was born.

Irom a design standpoint, transis-
tors made possible a prestige portable
radio, but the resultant small cabinet
provided less than adequate space
for a prestige speaker. In short, to
achieve the ideal miniaturization
effect, designers had to sacrifice big
speaker performance. If a big speaker

by THOMAS VANACORE

Engineering Manager, Home Radio
Design, Sylvania Electric Products, Inc.

was used, miniaturization was for-
feited.

A study of this problem was made
in our labs and engineers found that
they could obtain the required port-
ability and still include a larger
speaker (a 4-inch model) by using
new cabinet styling.

The speaker was installed in a
hinged cover of the cabinet and the
chassis was placed in a base protected
by a clear-plastic cover that is re-

'"Types 915, 1015 carbon-zinc cells, or
E502, ZM9 mercury cells may be used.

Complete Analysis of Circuitry For
Transistorized Superhet With AF Driver

And Class-B Push-Pull Audio

[See Front Cover]]

TESTING THUNDERBIRD CHASSIS in the lab, left to
right: E. W. Merriam, Sylvania service manager; Stewart
Korkow, engineer, and Thomas Vanacore.

movable (via two set screws) to
facilitate servicing.

The set uses seven npn transistors.
The circuit, a superhet with a local
oscillator, uses a two-stage if ampli-
fier operating at 455 ke.

The transistor complement consists
of a 2N193 local oscillator, 2N212
mixer, two 2N94’s as if amplifiers,
2N35 af driver, and two 2N214’s in
class B push-pull output. Both audio
stages are transformer coupled. The
second detector is a IN295 diode,
and, with the diode filter capacitor,
is built into the third if transformer.

The power supply consists of six
pen-lite batteries in series The no-
signal battery druin is approximately
9 ma, rising to approximately 42 ma

ABOVE: TRANSISTOR RADIO in its plastic cabinet with speaker in hinged cover. Top view of complete chassis is at right.
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on a sustained tone at 200-mw output
and 10% distortion. Maximum power
output is about 325 mw with high
distortion.

A jack connected in the output cir-
cuit of the driver stage provides for
private listening. A hearing-aid type
of ear plug can be inserted in this
jack. Simultaneously, the baitery sup-
ply to the output stage is discon-
nected, thus reducing battery drain
appreciably and extending battery
life.

All components are mounted on a
printed-wiring circuit panel, 4 3/16”x
4 1/16” x 1/16”, with circuitry plated
on both sides and through the holes.
The components are assembled on the
panel, and the panel is solder dipped.

Circuit Description

To achieve as much gain as pos-
sible in the conversion process a
separate mixer-oscillator front end
was chosen; single transistor con-
verters are still wanting in conversion
gain,

Oscillator: The oscillator las its
tuned circuit in the collector. Feed-
back is obtained by a closely-coupled
tickler connected back to the base in
a grounded-emilter transistor con-
figuration Because of its miniatiire
size, the free Q) of the tank eireuit is
ot the order of 25-30. Consequently.

COMPLETE CIRCUIT DIAGRAM of
Sylvania transistorized portable.

the collector is tapped well down on
the tauk circuit to maintain the requi-
site operating Q. Injection voltage is
taken from a tap on the tickler and
ted into the mixer base, in series with
the secondary of a ferrite loop an-
tenna. The optimum value for this in-
jection voltage is approximately .05.

Initial forward bias is set by voltage
dividers consisting of 6800, 10,000
and 4700-ohm resistors (R.,, R, and
R;;) and is, of course, set so that the
oscillator is self starting. The degree
of feedbuack and the operating circuit
Q are set so that oscillations will he

4

MINIATURE com-

ponents used in tran-

sistorized portabjle
radio.

maintained down to .9 v per cell, at
which point, or sooner, other receiver
characteristics will dictate battery re-
placement.

Mixer: The mixer is biased to ap-
proximately a class-B operating con-
dition to achieve adequate signal
conversion. This biasing is obtained
by meuans of a series resistance in the
emitter and an «ege-voltage-divider
network. Under no-signal conditions
the mixer base is approximately 50-
niv negative with respect to the emit-
ter, thus placing the operating point
at cutoff for all practical purposes. It
will be noted that the oscillator

{Continued on page 60)
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DEVELOPMENTS

An Industry Progress Report on

THE WIDESPREAD ACCEPTANCE and
use of black and white television and
the steadily increasing use of color
television, coupled with greater use
of electronic circuits and devices
throughout industry, has developed
the need for better and more accurate
test equipment. . . . Quick and accu-
rate testing of electron tubes have
now become an important require-
ment for those servicing electronic
equipment. . . . The increasing use of
electron tubes for specialized pur-
poses, the more exacting requirements
placed on tubes, coupled with the
fact that qualified technical personnel
have verv great demands upon their
time, make it mandatory that the in-
struments used for testing tubes be
not only more accurate, but casier and
quicker to use than ever before.

In the same manner, such instru-
ments as ‘scopes and even multimeters
must be made better, more accurate
and more foolproof. It is no longer
practical to have Service Men wait
while an instrument is being repaired,
thereby wasting valuable manhours.
Instruments must be equipped with
protection devices so that simple mis-
takes will not burn them out or disable
them. — Herbert D. Johnson, The
IHickok Electrical Instrument
Company.

THE INCREASING COMPLEXITY of mod-
ern  electronic gear demands test
equipment of maximum versatility; a
need prompting the appearance of
more and more multipurpose instru-
ments. In addition, there is a

est Equipment

growing need for test equipment that
simplifies test procedures; such equip-
ment not onlv leads to faster, more
accurate work, but also effectively up-
grades the Service Man by enabling
him to work intelligently on more
complicated chassis.—Walter E.
Gilbert, Philco Corporation.

WiTH THE ADVENT of color-TV receiv-
ers utilizing vestigial color-sideband
reception, the need for — 6 db chroma
settings for color-bar generators has
become evident. Also being provided
is a —15 db chroma output to check
color lock on weak burst signals. . . .
Likewise, with the advent of (G-Y)
color detectors, service work requires
a (G-Y)/90° test signal. . . . The
need for quick tests of burst gating
has guided design thinking into pro-
vision of the red bar immediately fol-
lowing the horizontal blanking pedes-
tal, since the red bar extends into the
blacker-than-black region, and pro-
vides a definite test of abnormal gate
delay. Robert G. Middleton,
Simpson Electric Company.

Tue rTrexDp is unmistakably toward
automation in instrument operation,
as evidenced by the introduction of
automatic voltineters, automatic trou-
bleshooters and automatic tube test-
ers. . . . Automation of instruments
must result in a tremendous time sav-
ing in the performance of rouline
operations and also in the reduction of
the possibility of error.—Murray Rifkin,
TeleTest Instrument Corporation.

INSTRUMENT DESIGN TODAY and for
the future is slanted towards simpli-
fication of circuitry, components and
controls. This means that instruments
are being reduced in size through
functional cabinet design and through
the use of more efficient and reliable
components.

The engineer and Service Man are
continually seeking instruments which
will permit them to make their meas-
urements as rapidly and as accurately
as is possible. Instruments of the fu-
ture will seem small in comparison to
the instruments of yesterday and to-
day.—Richard C. Crossley, Electro
Products Laboratories.

IN THE PAST SEVERAL vears, we have
witnessed the advent of a vast micro-
wave network for communications
and TV. . The TV industry has
grown to great proportions and has
been launched into color. . . . The
bandwidth requirements of communi-
cations systems for commercial appli-
cations have enlarged considerably.
The wider bandwidth requirements of
all devices applicable to these svs-
tems have brought about the use of
sweep generators designed to permit
the presentation of an amplitude ver-
sus frequency plot in graph form on
the face of a “scope.

There are two definite trends:

The design of sweep generators
having all of the characteristics of the
old accepted reliable signal generator,
with the additional feature of having

(Continued on puge 34)

[See Pages 16, 18, 22, 24, 25, 28, 42 and 44 For Technical Analyses of Component, B-W/Color-TV,
Transistor-Radio and Service-Engineering Test Instruments]
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Dealers Prove
Winegard CD&)’L'('@-EL

SELLS BEST!

Thousands of dealers have proved conclusively
that the Winegard Color ‘Ceptor outsells any
comparable TV antennal This is the simple test
that has convinced them: They've shown their

customers the glistening gold-anodized Color 1 v, all 12 VHE Channel

‘Ceptor right alongside competitive types . . .
and, when given the chance to choose for \ \ Reﬁp"‘on For Beth
Black-and-White

themselves . . . the vast majority of their cus-
tomers invariably selected the Color ‘Ceptor! ] \ ‘

The explanation’s simplel Eye appeal is what . ond Colcy
clinches the sale. Your customers are no dif-

ferent than you. They are used to buying i
products that present a finished, quality ap- .
pearance. They instinctively reject an item

that is dull, drab and lifeless.

Anodizing Is Much More Than a

Mere Beauty Treatment ot =
The diamond-hard toughness of this anodized Each‘gold Color ‘Zepter
finish provides positive resistance against cor- you instal helps ssl! ce-
rosion—prevents the Color ‘Ceptor from ever other. Once follks s2e
turning black and ugly, and locks in, perman. these bright go.d ca-
ently, all the superb performance engineered tennas sgrouting wp i1
into the Color ‘Ceptor. You can sell this their neighborhood, thay
longer-life feature as a big advantage—and it
makes real sales sense to your customers.

won’t be satisfied wumt|

they ows the god ca-
Second to None in Performance tenna, too}

A Winegard Antenna broke all long-distance

reception records in 1956 (see Radio-Electronics

Magazine, Jan. ’57). Equipped with optional

signal-boosting Power-Pack and patented

“Electro-lens’’* focusing, the gold-anodized

Color ‘Ceptor is unbeatable for long-distance

reception . . . and clear, watchable pictures. : 3 . e,

Black-and-White or color! If the Winegard # r Herizoatal Dlrechvuty

Color ‘Ceptor won’t bring in a station you - 20 o°

want to see . . . nothing willl

239,

s — $0° i —— 90°

low Band High Band

X | 1t ’ - 15— | memmeee]
T ] S

Free Display Creates Sales Boom!

Here’s the display that has sold thousands of MO I MM T R L PN

Color ‘Ceptors for dealers all over the nation. > s e AL

By ge}:"ngf':‘: beautiful gold Color ‘Ceptors ‘ Gain Chart

out wnere folks can see them . . . dealers are > . i

building antenna sales volume they never N i kil

realized existed! In fact, many dealers report A

they are now making more money selling

Winegard antennas than they are on TV setsl

Get Full Information Now!
Don’t you think it’s time you shared in the
spectacular success of America’s most-wanted
TV antenna? The coupon below will bring you
eye-opening details. Mail it today!

Color'Ceptor CelorTeptor
""""""""""""""" Moded CL-4X — $44.90  Medel CL-4 — $29.95

@Wineya’dco’)wa/‘l}f If Color ‘Ceptcr wor”™ bring in a ration you want to see

. nahing will

‘ ‘Winegard Color ‘Ceptors are consis-
; ::l;:; B3, 3000 Scotten Blvd., Burlington, lowa Exchmive Calor‘Ceptor features tently advertised in leading national.

e — N A ) zin
O Please rush me fres 4-colar deseriptive literaturs ® Cowpletely non-corrosive gold-anodized finisk. magezines your customers read)

on your gold-anedized Color ’Ceptor and inferma.
” //l//
(IN hohh_h
Bewer fomes "o

tion on display materiaf, ® PowzrPack—ep te 47.1% more seasitiviy.

CJ 1’ interested in the complete line of new (957 ‘ U i H
Winegard antennas. ® Pat. ‘Electro-l2ns’™ - c earer pictures at jr2ater distance.

Company____ H |

; L S—— Willeyald CO.

3300 $comen Blvd., Burlingso, lewa " ;i
Casle Mdd-ass: We Union JRWCO “Pat. do. 2,700,108 Copyright USA, 1957




ExpERIENGE has emphasized that
only through the use of accurately-
recorded traces is it possible to align
TV chassis. ‘

This technique is certainly more ef-
fective than experiments with final
alignment by looking at the picture
on some of the best local channels and
trimming to get the best results.

With many TV sets, if you try
aligning by looking at the picture,
you will find vourself getting further
away from a good picture, instead of
approaching a better one. Maybe,
after extensive (and expensive—in
time) experience, vou would acquire
the touch. But a different touch is
needed for each type of receiver. It
is far simpler to see exactly what you
are doing through the use of test
equipment, which in this instance
would be a sweep generator. Then
you can follow the alignment pro-
cedure given on data sheets and be
sure of getting the best results.

Modern black and white sets, and
especially the new color receivers,
necessitate the use of a sweep gener-
ator for accurate alignment.

In using the sweep generator, there
are some precautions one must fol-
low. The first thing necessary is a
steady trace to look at. For this we
must have synchronization between
the sweep generator and a ’scope.
It is not possible to rely on the inter-

How To Use Sweep Generators, Bias Supplies and

Marker Adders To Align B-W and Color-TV Chassis

by NORMAN CROWHURST

nal synchronization of the ’scope, be-
cause the response al both ends of
the trace should be zero, or a nearly
horizontal line. This makes internal
synchronization difficult; if the sync
control is not turned up sufficiently,
the pattern tends to drift from side
to side across the screen, and if
enough sync is used to hold the pat-
tern, it mayv pull the trace oul of
shape, or cause it to dance between
two or three alternative positions.
This is due to the fact that any
stray pulses that may float around
can also serve to trigger control when
it is turned up to be so sensitive.

If the sweep generator is provided
with a sync terminal, it should be
connected to the external svnc termi-
nal on the ’scope, and the appropriate
’scope switch turned lo make use of
this. Then, by using the uppropriate
speed setting on the ’scope, the pat-

S'y/eep RF
 Frequency [

|

i Fixed RE
 Marker Freq &

Mixer

- Adder

G

"{ Output From
Video Detector

tern will be solidly locked to the
sweep generator.

Now we have a solid trace. The
question is; just what are we looking
at? This can be partly determined by
connecting the output from the
sweep generator to the correct point
indicated on the receiver; if you are
aligning the video if, it will be the
point where the frequency changer
is connected to the first video if; while
the ’scope will be connected to the
video detector. But is the trace giv-
ing a true response of this section?

It is important to check the age
and see what it may be doing to
the trace, or alternatively what you
may be doing to the agc. On the
latter point, we must be careful to
see that the connections, both at the
signal injection point and the pickoff
point, do not short circuit the age line
in the video if. Using the ’scope on

FIG. 1 (below): IF THE sweep generator

does not have an internal capacitor to

prevent possible short-circuiting of the

set’s agc bias, an external bias should be
installed.

FIG. 2 (left): ESSENTIAL PARTS of a
marker adder, showing how the marker
is added to the ’scope trace after the
sweep frequency has been through the
receiver. Output of adder goes to ’'scope.

Capaocitor to prevant

tst
shorting AGC Voltage Video
IF

Sweep
Generator

I6 ® SERVICE, MARCH, 1957

WAAMW-americanradiehisternscom:



its ¢c mput will take care of the pick-
off point. For the other point, we
must make sure that the return to
ground does not short the age in the
set; if it does, a capacitor must be
inserted and any convenient small
value will do. Or we should be sure
that the sweep generator has u ca-
pacitor built in.

But even when the age is operat-
ing correctlv it can still interfere with
the curves taken by sweep generator.
The age tries to some extent to follow
the change in output signal amplitude
during the period of the sweep. The
best solution for this is to use a sub-
stitution voltage to control solidly the
age bias, so that the video if operates
at a constant and controllable gain.
Some sweep generators are provided
with an internal bias for this purpose,
while an alternative means is a sepa-
rate bias-supply unit now being made
available for this purpose.

An advantage of the separate bias
supply unit is that there are several
individuallv controlled outputs. This
means that the ave, ¢ge and, in the
color receivers, the chroma voltages
can be independently adjusted and
set for specific values to suit the re-
ceiver. This is of particular value in
repetitive alignment work on the same
tvpe of receiver. But, there are many
instances where more than one vol-
tage is required to be substituted at
the same time. Such a unit will save
the need for carrving batteries or
other cumbersome temporary bias-
supply units to aid in this kind of
work.

However, most important in the
use of sweep generator traces for
alignment is to know exactly where
vou are on the frequency scale. Most
sweep generators come with a cali-
brator crystal which provides specific
marker points at predetermined fre-
quencies. These frequencies are ac-
curale because of the high accuracy
of the crvstals. But, even with this
aid, it is difficult to interpolate exactly
the frequency vou want to know.

It is much more convenient to have
an adjustable marker that can be set
to a specific frequency that may be
required, and for this purpose nor-
mal signal generators have been used.

There is. however, one serious dis-
advantage to this procedure. In mix-
ing the marker frequency in with the
sweep frequency, the marker fre-
quency passes through the test section
of the receiver, as well as the sweep
frequencyv. Consequently, the re-
sponse curve traced will be invali-
dated bv the presence of the marker

Sync Connection

TV Video IF

Datector
Lood ,

FIG.3: COMPLETE
SETUP for using a
sweep generator

s o
st IF
Sweep Generator —u.. Input
—1 :
Y

Signol

with a marker

v adder for aligning
the video section

Generator i
L] of of a TV receiver.
For Mo'k" Morker Adder | Scope
o109 ®

signal. In particular, it will tend to
fill in the slots made by traps.

Then vou may want to mark the
precise frequency to which a trap
is tuned. In theory, of course, if the
marker frequency coincides with the
trap {requency, the marker should
disappear. But, in practice, the pres-
ence of the marker beat, immediately
adjacent to the trap frequency, often
spoils the trace, so that the eflective-
ness of the trap does not show up.

These disadvanlages can be over-
come by adding the marker after
passing the test signal through the
set. In this way the marker serves
to put a pip on the screen at the pre-
determined frequency, without in any
way interfering with the performance
of the sel by its preseace. To do this
requires a separale sample from the
sweep generator, which is combined
with the marker generator to produce
a beat effect at the correct marker
frequency. The #f is then filtered out

Marker

R 7 \~

J:/\\

8\

WAWW-americanradieohistons.com

from this beat and it is added to the
output from the set presented on the
scope trace.

This adding, of course, has to be
done electronically, so that no mutual
interference takes place. It requires
a comparatively simple additional in-
strument, known as a marker adder.

The warker-adder can produce
pips all over the place, due to every
kind of beat imaginable. Both the
signal generator (used for marker)
and the sweep generator have har-
monics. Then there are live TV chan-
nel lrequencies and the receiver front-
end oscillator. But this confusion is
easier to resolve than it might at first
seem.

Beats between the marker gener-
ator and other fixed frequencies
(front-end oscillator or TV channels)
will only appear morentarily, spread
all across the screen, as the marker is
adjusted.

Beuts between the sweep generator,
or its harmonics, and other fixed fre-
quences will not move when the
marker generator frequency is ad-
justed. And beats between incorrect
harmonics of the marker generator
and the sweep generator will move
differently from the correct marker,
either twice as fast, or in the wrong
direction.

Thus. it is relatively simple, by a
touch of the marker generator fre-
quency dial, to identify the right pip
that must be watched.

Size of pips is also important. This
should be adjusted, on the appropri-
ate control of the marker adder, to be
as snall as possible while still clearly
visible, so as not to obscure any im-
portant details of the response trace.

FIG. 4: RESPONSE CURVES iliustrating
use of a marker, particularly with marker
adder. Curve a shows result obtained
when marker is at a selected point on
response curve. Results obtained whe.n
the marker is at a trap frequency is
shown in b. Adding the marker at the
input (as normally done at the sweep
generator) which causes fill-in of the re-
sponse at traps, so that their frequem_:y
or effectiveness does not show up, is il-
justrated in c. A beat between the mar-
ker generator frequency and some other
fixed frequency will spread the whole
trace; this is shown in d. A marker us_ed
to identify the center point of an FM_ dis-
criminator respon trace app s in e.
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COLOR-TV Convergence-Alignment Adjustments With
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BLOCK DIAGRAM of B and K test-pattern video generator.

In THE I1NSTALLATION and servicing
of color-TV receivers and b-w TV
chassis, too, test patterns in the form
of resolution or an Indian Head,
white dot and white-line cross-hatch,
are extremely helpful. They cun be
used for alignment and couvergence
adjustiments.

To provide such patterns, there has
been developed a picture and pattern
video generator!, which produces a
modulated rf carrier containing sync
pulses and video information to drive
a TV set.

The patterns are produced via a
flying-spot scanning and transmission
system.

Many of the TV circuits in this in-
strimnent are quite familiar because
they are used in most TV receivers.
However, there are some new cir-
cuits, especially those used in the
process of changing a picture or pat-
tern to an electrical signal.

Certain materials have the ability
to emit electrons when they are ex-
posed to light, imnuch the same as the
cathode of a conventional electron
tube does when it is heated. These
are known as photoemissive materials.

When a photoemissive material is
used as the cathode of a diode,
any light striking the tube will

cause the cathode to emit electrons.
These electrons, flowing through the
diode load resistor, cause a voltage
to be developed across the resistor.

As the small spot of light from a
crt sweeps across a slide from right
to left, light energy can puass through
transparent portions of the slide. When
the dot passes over parts of any
opaque letlers painted on the slide,
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the pattern blocks the light energy.
Theretore, during some parts of the
dot’s sweep across the slide, light en-
ergy strikes the  photoemissive
cathode of the phototube, while at
other times it does not. This energy
develops a varying voltage across a
load resistor.  Thus, part of the copy
on the slide has heen changed to an
electrical signal; when light energy
is transmitted through the transpar-
ent portion of the slide, a voltage is
developed across the resistor, and
when information on the slide blocks
the light, no voltage is measured.

The cathode-ray, or scanner tube,
used in this generator was designed
to match the spectral response of u
photomultiplier pickup tube. The
phosphor behind the faceplate of the
tube stops emitting light almost im-
mediately afier the electron stream
ceases its bombardment. An ion trap
with a bent electron gun on the scan-
ning tube is used to prevent ion burn
of the phosphor.

In operation, the dot of light pro-
duced by the scanner starts at the top
of the faceplate, sweeps across to one
side, is blanked while it returns to
the other side (retraces), sweeps
across to one side, is blanked while
it returns to the other side (retraces),
etc., until it finally reaches the Dhot-
tom of the screen. It is then blanked
and returned to the top of the screen.
If copy on the slide is placed over the
face of the scanner tube, the dot of

13 and K model 1000.

light and photomultiplier tube trans-
lates the entire pattern, spot by spot,
into a video signal.

Amplification of the photocurrent
emilted by the cathode of the photo-
multiplier tube occurs as tollows: The
electrons from the cuthode (pin 11)
are attached to the first dynode by
the positive voltage on pin 1 of the
pickup tube; this dvnode is made of
a special, secondarv-emission-prone
material.  Secondary emission is the
emission of electrons from a material
when other electrons strike it. For
each electron striking the dynode,
two or more electrons are emitted by
it.  Thus, the current given off by
the first dynode is larger than the
original cathode current, and ampli-
fication has occurred. The electron
strecam from the first dynode is at-
tracted to the second dvnode (pin 2)
by a higher positive voltage, where
turther amplification takes place. The
electrons from the second dynode are,
in turn, attracted to the third dynode
(pin 8). This process continues to
dynodes four, five, six, seven, eight,
and nine. Finally, the verv large elec-
tron stream {rom the ninth dynode is
fed to the plate (pin 10). When
the current arrives at the collector,
it is approximalely one million times
larger than it was when it left the
cathode.  The successively higher
voltages for the various dyvnodes are
supplied by a voltage-divider net-
work consisting of ten fixed resis-
tors and one variable resistor with
values of 15,000, 22,000, 33.000 and
500,000-ohms (pot). A multiplier-
gain control controls the total gain of
the nwltiplier tube by varving the
voltage difference between the various
tube elements.

A 5100-ohm resistor serves as the
plate load of the phototube. A de-
coupling network cousisting of a pair
of capacitors (10 and .1 mfd), and
two resistors (4700 and 10,000 ohms)
keep the boosted B-- line clean
by bypassing the video signal to
aground. The output of the multiplier
tube is coupled to the grid of the
modulator section ot a 12AT7
through a .05-mfd paper capacitor,
where it is mixed with the rf carrier
{rom the Hartlev-oscillator section of
the 12AT7.

A 35-mmid variable serves as the
rf tuning control; it varies the reso-
nant frequency of a thf tank circuit
consisting of a 5.6-mmfd ceramic,
a variable capacitor and an rf oscilla-
tor coil, over the channel 2 through 6



a Flying-Spot Scanner Test-Pattern Generator

range. The rf carrier generated by the
vhf oscillator is coupled to the cath-
ode of the modulator through a 5.6-
mmfd ceramic.

The amplitude-modulated rf output
from the modulator is coupled to a
1000-ohm rf attenuator through a
100-mmifd capacitor. The output from
the rf attenuator is direct-coupled to
the rf output jack on the front panel
of the generator. The attenuation pro-
vided has been found to be sufficiently
effective to reduce the output to a
point where the displaved picture
falls into snow. This has been found
useful for testing the sensitivity of
receivers in fringe areas.

In addition to video information,
horizontal and vertical synchronizing
pulses also are transmitted on the »f
carrler to assure proper picture
display. These pulses are coupled
to the grid of the modulator
through a 22,000-ohm resistor and
are derived from the horizontal and
vertical output stages. The vertical
pulse is taken from the vertical out-
put transformer through a .005-mfd/
220,000-ohm wave-shaping network.

Horizontal-Deflection Osc

A 6CG7, serving as the horizontal
deflection oscillator, is a conventional
cathode-coupled multivibrator whose
frequency is largely determined by a
ringing circuit using a ringing coil
and a .005-mfd capacitor in the plate
circuit of one of the triode sections of
the tube. Small variations in the fre-
quency of the horizontal oscillator can
be made by adjusting a 50,000-ohm
pot, the horizontal control on the front
panel, which is used to sync the hori-
zontal oscillator to the horizontal os-
cillator in the TV set. The output of
the multivibrator is shaped into the
proper sawtooth waveform by a 390-
mmfd capacitor and a 10,000-ohm re-
sistor.

The sawtooth from the horizontal
oscillator is  coupled to the
6BQ6/6CUG horizontal output ampli-
fier through a .005-mfd capacitor.
This beam-power amplifier serves the
dual function of providing driving
power to the horizontal deflection coil
in the deflection yoke and supplying
hv pulses to a 1X2 high - voltage
rectifier.

Horizontal Sync Pulses

Sharp pulses that appear in the
secondary of the width coil are

CHECKING VER-
TICAL and hori-
zontal linearity of
a TV chassis using
an indian head
transparency in
video generator.

(Courtesy B&K)

b

used as horizontal sync pulses;
they are coupled to the grid of
the modulator stage through a net-
work of four resistors: 100,000, 22 -
000, 47,000 and 10,000 ohms, where
thev modulate the rf carrier. A 1N48
germanium diode helps to shape these
pulses for proper waveform.

Purpose of 6W4 Damper

The basic purpose of the 6\W4 dam-
per is to suppress oscillation in the
horizontal-deflection coil during the
time the horizontal-output amplifier
is cut off. In addition, it supplies
the boostrap or boost B+ voltage for
the photomultiplier tube and the ver-
tical output.

A lorizontal linearity coil varies
the characteristics of a pi-filter
consisting of a linearity coil, .05-
mfd and .I-mfd capacitors which
vary the current through the hori-
zontal-output amp and the damper.
Since any change of the average cur-
rent through the horizontal output
amp changes its operating point, move-
ment of the slug in the pi-filter controls
the linearity of the horizontal sweep.

Vertical-Deflection Osc

One half of a 6CM7 serves as the
vertical-dellection oscillator; it is a
conventional blocking type operating
at 60 cps. As in all blocking oscilla-
tors, the frequency of operation of
the vertical oscillator is determined
by the r¢ time constant of its grid cir-
cuit. A 60-cps sine-wave-sync signal
is coupled to the grid of the first half

WArAM=-AHR e Hearkadiaohistarn—earm

of the 6CM7 from the high-voltage
secondary of the power transformer
through a 1-megohm resistor and- a
6200-mmfd capacitor. Accordingly,
the oscillator is synchronized to the
line frequency. A 3-megohm vertical-
size control varies the plate voltage on
the oscillator section of the 6CM7.

The second triode section of the
B6CM7 serves as the vertical output
stuge, which amplifies the sawtooth
output of the vertical oscillator. The
operating point is varied by a 5000-
ohm pot and hence the linearity of
the vertical-output amplifier.

RF Carrier Modulation

The vertical output pulse is inte-
grated into a sharp pulse by a .005-
mfd capacitor and 220,000-ohm re-
sistor. This pulse is coupled to the
grid of the modulator through 22,000
and 47,000-ohm resistors where, to-
gether with the video information and
horizontal sync pulses, it modulates
the rf carrier.

The integrated vertical sync pulse
also is coupled to the cathode of the
scanner tube through a .1-mtd capaci-
tor, where it blanks the tube during
the time the trace is returning to the
top of the raster.

Crosshatch Video Patterns

A neon (NE-2) and 6C4 serve as
oscillators which provide a crosshatch
video pattern on the face of the flying
spot scanner tube for checking the
horizontal and vertical linearity of the
scanner sweeps.
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Service data

NOW! GET A FULL YEAR'S
SERVICE DATA SUBSCRIPTION FROM

YOUR HOTPOINT TV DISTRIBUTOR!

\\ dmd ) ',rf—jﬁ ==

1
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m— Ay S
e X

Y Full information on new models'!

% Complete service data on every Hotpoint TV chassis!

% Up-to-the-minute reports on all revisions and additions as they are made!

% Latest tips for servicemen to make servicing easier, faster, more profitable!

The most complete service information
available on any TV line will be sent
you throughout the year by your
Hotpoint TV Distributor.

You’ll get full, up-to-date data on
every model, including new models as
they are introduced.

Every change and revision will be
reported to you, and explained in de-
tail with reasons why.

In addition, you will get tips devel-
oped at the factory for easier, faster
servicing of any Hotpoint TV set.

To subscribe to this service, get in
touch with the Hotpoint Distributor
nearest you (listed at right). They’re
ready and anxious to serve you—discuss
your problems, supply you with genuine
parts, keep you up-to-date on Hotpoint
TV. Call or write them today!

Another service for servicemen from . . .

Higw TV

Hotpoint Co. (A Division of General Electric Company). 5600 West Taylor Street + Chicago 44, lllinois
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on Hotpoint TV

To subscribe to Hotpoint TV Service Data,

lowa, Davenport
Rock Smith Co.

New York, Albany

Havens Electric Co., Inc.

New York, Binghamton
Long’s Distributors, Inc.

New York, East Syracuse
Paul Jeffery Co., Inc.

Pennsylvania, Erie

W. A.Case & Sons Mfg. Co.

Texas, El Paso
Gorman Engineering Co.

West Virginia, Bluefield
Bluefield Supply Co.
West Virginia, Wheeling
Wheeling Kitchen &
Equipment Co.

Hawaii, Honolulu
Honolulu Electrical
Products Co., Ltd.

Graybar Electric
Co,, Inc.

Alabama, Mobile
California, Oakland
California, Sacramento
California, San Francisco
Delaware, Wilmington
Idaho, Boise

Indiana, Evansville
Kentucky, Louisville

Send Now!

Louisiana, Baton Rouge
Louisiana, New Orleans
Minnesota, Duluth
Minnesota, Minneapolis
Mississippi, Jackson
Ohio, Akron

Ohio, Cleveland

Ohio, Youngstown
Pennsylvania, Allentown
Pennsylvania, Harrisburg
Pennsylvania, Reading
S. D, Sioux Falls
Texas, Abilene

Texas, Amarillo

Texas, Beaumont
Texas, Corpus Christi
Texas, Dallas

Texas, Fort Worth
Texas, Houston

Texas, San Antonio
Utah, Salt Lake City

Hotpoint Appliance
Sales Co.

Alabama, Birmingham
Arizona, Phoenix
Arkansas, Little Rock
California, Fresno
California, Los Angeles
California, San Diego
Colorado, Denver
Connecticut, Bridgeport
Connecticut, Hartford

Connecticut, New Haven
D. C., Washington
Florida, Jacksonville
Florida, Miami
Florida, Orlando
Florida, Tallahassee
Florida, Tampa
Georgia, Albany
Georgia, Atlanta
Georgia, Augusta
Georgia, Savannah
Illinois, Chicago
Illinois, Rockford
Indiana, Fort Wayne
Indiana, Indianapolis
Indiana, Muncie
Indiana, South Bend
Indiana, Terre Haute
Iowa, Des Moines
Iowa, Sioux City
Kansas, Kansas City
Kansas, Wichita
Louisiana, Monroe
Louisiana, Shreveport
Maine, Portland
Maryland, Baltimore
Massachusetts, Boston
Massachusetts,
Springfield
Massachusetts, Worcester
Michigan, Detroit
Michigan, Grand Rapids
Missouri, Kansas City
Missouri, St. Louis

contact any of the following distributors:

Missouri, Springfield
Nebraska, Omaha

New Jersey, Newark

N. M., Albuquerque
New York, Buffalo

New York, New York
North Carolina, Asheville
N. C,, Charlotte

N. C., Fayetteville

N. C., Greensboro

N. C., Greenville

N. C., Raleigh

Ohio, Cincinnati

Ohio, Columbus

Ohio, Dayton

Ohio, Portsmouth
Okla., Oklahoma City
Oklahoma, Tulsa
Oregon, Portland
Penn., Philadelphia
Pennsylvania, Pittsburgh
Rhode Island, Providence
S. C., Columbia
Tennessee, Chattanooga
Tennessee, Memphis
Tennessee, Nashville
Vermont, Burlington
Virginia, Norfolk
Virginia, Richmond
Virginia, Roanoke
Washington, Seattle
Washington, Spokane
Wisconsin, Appleton
Wisconsin, Milwaukee

(Name of Hotpoint TV Distributor)

Find the Hotpoint TV Distrib-

utor nearest you, from the list
above, and fill in their name on

the coupon at right, as well as

your own. Send now, and find

NAME

(Distributor's City and State)

Gentlemen: Please tell me how to receive regular Hotpoint TV
Service Data reports.

out how you can subscribe to

Hotpoint TV Service Data!

ADDRESS

CITY
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Troubleshooting Arcing

Visual-Aural
Trouble Indications Cause Remedy
Arcing from ©hv lead to White ilushes across The hov lead is dressed too close The v lead should be redressed away

ground point.

{See circled number 1 in Fig. 1a at right)

Arcing at one point in
the ho winding of the
flvback transformer.

{See circled number 2 in Fig. 1b at right)

Arcing between outer
edges of winding layers
or between windings of
flyback transformer.

screen:  intermittently
dark raster; blooming;
Iaissing, qruckling, pop-
ping, or sizzling sounds.

Anti-corona wax  sof-
tens; dark raster, no
raster, or blooming.

to the hv cage, mounting bracket,
terminal, lead, or other ground
point; excessive high-voltage due
to circuit fault in Liorizontal-oscil-
lator or horizontal sweep system.

from the grouud point. A high dielec-
tric sheet of plastic should be used;
also an acrylic spray or anti-corona
dope between arcing points. The hori-
zontal oscillator and sweep circuits
should be checked.

Shorted turn (s) in Avback wind-
ing; solder (or other foreign par-
ticles) trapped in winding; turns
of winding cross instead of being
parallel.

Flvback transformer sliould be re-

placed.

White flashes across
screen;  intermittently
dark raster; blooming.

Frayed wire insulation; turns of
winding layers cross instead of
being parallel.

{See circled number 3 in Fig. 1d at right)

Arcing or corona fromn
the hiv winding of the
flyback transformer to
the core.

Dark raster,
or blooming.

no raster,

Coil form insulation breaks
down; threads of assemibly screw
result in tendeuncy to arc.

(Note: DC arcing is whitish in color and occurs in a straight line between two points,

{See circled number 4 in Fig. 1c at right)

Acrylic spray should be applied or the
flvback transformer should be replaced.

Mylar sheets should be placed be-

tween coil form and core. Nou-
threaded-mounting screw should be
used. Flvback transformer should be
replaced.

whereas corona is ac, has a blue-green color, and zig-zags between two points.)

Arcing from an assem-
bly screw or nut on the
flvback transformer to a
ground point.

May be no raster in-
dication; dark raster or
blooming; crackling or
popping sounds.

{See circled number 5 in Fig. la at right)

Screw or mut builds up static
charge since it is metallic and in
a strong magnetic field.

Edge of screw or nut should be filed
off. A blob of solder should be applied
around arcing area. High-dielectric
plastic sheets, acrvlic spray or anti-
corona dope should be applied between
arcing points.

Arcing between two
winding leads of llyback
transformer or between
leads of high- and low-
voltage windings.

Arcing  between two
terminals on terminal
board of flyback trans-
former.

Dark raster, no raster,
or blooming.

{See circled number 6 in Fig. T1a at right)

Dark raster, no raster,

or blooming.

{See circled number 7 in Fig. 1b at right)

Improper lead dress of winding
leads; frayed insulation of leads.

Breakdown of insulation on ter-
minal board; moisture or dirt
accumulation on terminal board.

Leads which arc should be moved
away from each other. High-dielectric
plastic sheet, acrylic spray or anti-
corona dope should be applied be-
fween arcing points.

Arcing from filament
lead to the hv winding
or to the core.

No raster or blooming.

{See circled number 8 in Fig. 1b at right)

Improper filament lead dress.

Terminal board should be thoroughly
cleaned with carbon tet. Acrylic com-
pound should be sprayed on board. It
may bhe necessary to replace the fly-
back transformer.

Filament lead around core should be
tightened. Plastic sheets should be
placed around lead. Flyback transfor-
mer may have to be replaced.

Corona from rectifier
plate (or flyback trans-
former lead) to core or
low-potential point.

No raster; blooming.

[See circled number 9 in Fig. 1c at right)

Improper lead dress; excessive
high voltage due to circuit fault.

Lead causing arcing should be re-
dressed. All voltages in the horizontal
oscillator and sweep systems should be
checked for circuit defects.

Arcing between high
and low voltage wind-
ings of flyback trans-
former.

No raster; blooming.

{See circled number 10 in Fig. 1d at right)

Flyback transformer constructed
improperly; excessive high vol-
tage due to circuit fault.

Flyback transformer should be re-
placed. One should check for faults in
horizontal oscillator or output circuits.

Arcing  between voke
windings, winding lay-
ers, or windings and
core.

{See Fig. 2 at right)

Arcing bhetween width
coil and its core.

{See Fig. 3 at right)

Trapezoidal pattern.

Insulation breakdown of wind-
ings or separator between wind-
ings.

Yoke should be replaced.

No raster, or intermit-
tent raster.

Breakdown of coil-form insula-
tion.

Width coil should be replaced.

22 o
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and Corona Problems

Assembiy
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® Auihor of Servicing TV Sweep Systems.
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< FIG. 1

FIG. 2 p

FIGS. 1-3: THREE TYPICAL circuits that
illustrate how false-defect readings for
capacitors can be obtained because of cir-
cuitry. In a of Fig. 1 the transformer
shunts the capacitor and a short could be
indicated; as connected in b, a satis-
factory test on the capacitor would ob-
tain. If the if amplitier employs a cathode
bypass (Fig. 2) the capacitor would check
bad in the low position on a test instru-
ment, but good in the high position. Fig.
3 shows a high-capacity power-supply
filter, where the capacitor could show
up as defective, because the value of
the capacitor is too large to test.

FIG.3 p

1000
Ohms
\N
T
=3 Meter

Localizing Capacitor Troubles with In-Circuit Checks

aaxy oF THE more difficult servicing
problems are caused by shorted and
open capacitors.

Detection of these defects when
the components are in the circuit not
only simplifies the troubleshooting job,
but enables one to pinpoint the prob-
lem accuratelv. To muke such checks
with one recently-devised instrument®
leakage and bridge circuits have been
incorporated. The bridge circuit pro-
vides measurements of capacity and
resistance; the leakage-resistance cir-
cuit measures leakage resistances from
30 to 10,000 megohms directly on a
meter; and an electrolytic leakage cir-
cuit measures leakage directly on the
same meter, and at the proper operat-
ing voltage.

In addition there is a quick-check
circuit which provides a speed test of
capacitors. When the test leads are
connected across the capacitor, while
it is still in place in the circuit, the
meter will read good unless the ca-
pacitor is open. Next a push button
is depressed and the meter will rcad
good unless the capacitor is shorted.

In making an in-place test the
capacitors must not be shunted by
either a low-value resistor or a low
resistance coil. A shunt resistor of 25
ohms, for example, results in a bad
reading for any capacitor. Figs. 1 to
4 sliow several circuits where the fore-
going problem can obtain. In Fig. la
we have a circuit where a trans-
former shunts the capacitor making it
appear shorted. However in D of Fig.
1 the capacitor is not shunted and

*Pyranmid model CRA-2.
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by R. D. WENGENROTH

wilk check okeh. Other examples of
circuits in which false bad readings
can be obtained are shown in Figs. 2,
3, and 4. When the bud reading is
obtained, the circuit should be
checked for low-resistance shunts
across the capacitor checked; the
usual precaution taken in ordinary
ohmmeter checks of resistors.

While the quick-check circuit finds
shorted or open-circuited capacitors
rapidly, there are some types of fail-

_.=2
T mtd

.....

WWW
S
3
3

—

FIG. 4: COLOR-TV shading-control cir-

cuit. Here the capacitor could show up as

defective because of the low resistance
across the capacitor.

FIG. 5: COUPLING CAPACITOR which
requires special insulation test.

+300V D1 Mfd, with 30 Meg resistance

wres that do not show up. Most of
these must be checked with one end
of the capacitor disconnected.

In addition, new components that
have been on the shelf for a long time
must also be checked. As an example,
an electrolvtic should be tested before
it is iustalled if it has been on the
shelf a few months. The film formed
when the capacitor was made tends
to break down when the capacitor is
not in use; after a unit has been on
the shelf a few months its leakage cur-
rent may be high and its capacity low.
The film usually reforms quickly when
proper operating voltage is applied.
Bv connecting the capacitor to a c-r
analyzer, and operating it in a leakage
test position, the film can be reformed
and the leakage current checked with-
out danger to the set being repaired.
Measurement on the bridge circuit
will show if the capacitv is high
enough and the power factor low
enough for safe operation in the set.

A second important use of the leak-
age test and capacity-power factor
bridge is in the maintenance of com-
mercial equipment such as pa sys-
tems, where poor components must be
removed before thev cause a failure.
The leakage current and power factor
of capacitors both increase as the ca-
pacitors age. Units which are high
in either leakage or power factor are
likelv to fail before the next routine
maintenance period.

In Fig. 5 we have a circuit where
the leakage resistance of the capacit r
mav be too high to measure with a

(Continued on page 47)



Below: MOBILE TEST equipment bay equipped with an array of instruments for TV servicing. Right: OVERHEAD CONVEYOR-
mounted test equipment racks that serve further to facilitate TV set repair.

WE sPECIALIZE in TV service and use
double-decked mobile benches, that
we built, for all repairs. One deck is
a workbench surface and the other is
for storage. These benches have been
mounted on casters so that they can
be moved about the shop.

When a television receiver comes
in for service, the chassis is put on
top ol one of these mobile benches
and the cabinet and knobs are placed
on the lower deck. The mobile bench
can be turned around easily to gain
access to the front, back or sides of
a chassis. Or when the chassis is
mounted on its side on the mobile
bench, we can get at the top or the
bottom of the chassis.

The mobile benches are lined up
aguinst a wall so that one can go from
one set to another or move them as
desired. When sets are given the
cooking-in treatment to determine if
the repairs have been effective, the
mobile bench can be set aside with
the receiver plugged in.

Receivers being checked can be
connected to a multiplexed television
antenna system. Four sepuarate out-
door antennas are used, ‘the outputs
of which are fed to a TV signal dis-
tribution system. Signals are available
at any of six locations in the shop.

To facilitate checking of TV sets,
an overhead conveyor with two mov-
able racks of test equipment was de-
signed. Several instruments can be
put on each one of these overhead
racks which can be moved back and
forth. Generally, a vacuum-tube volt-
meter and ’scope are mounted oh
each of the two instrument carriers.

In addition we have » mobile test
equipment center, equipped with
quality test equipment, which can be
wheeled around to the most conven-

TV Service Shop With
Overhead Test-Equipment
Racks and Mobile Benches

by AL REYENGA
Al's TV, Contra Cost County, California

ient positions. Through the use of
mobile test benches and mobile ser-
vicing equipment, we get most utility
from the equipment on hand.

Our stall consists of three partners;
Roy Whitlield, Bob Cuarscadden, and
ve author. In addition, a girl is em-
ploved who takes care of the office.
All three make outside calls and take
their turn at the benches.

Among the instruments used in our
shop are six tube testers. We, like
others in our field, have found that
tubes are the major cause of TV
set troubles. We believe in critical
tube testers. Futhermore, we like to
use tube testers swhich test tubes
quicklv. One of the tube testers we
use is a mutual-conductance type to
check merit.,

In addition to testing tubes for
electrical merit and short circuits,
we employ two grid-emission testers
which serve to locate those tubes
which check out okeh on the general-

WAWA~americanradiohistons..com

purpose lube tester, but which cause
trouble in many TV applications.

To provide us with a test pattern
for checking TV sets, we now employ
a video signal generator which trans-
mits a test pattern or a picture as
required to the sets being serviced.
We found that this generator enabled
us to determine picture size more
convenientlyv.

Incidentally, we always carry a
large inventory of tubes to insure
speedy service.

Our shop is located in the town of
Concord, with a population of over
25,000, about 40 minutes away from
San Francisco, via the freeway. Con-
cord is served by both the Sacramento
Northern Railway, a subsidiary of the
Western Pacific, and by the Southern
Pacific. New freeways are being built
about us, so our town will soon have
even better transportation.

While we are close to San Fran-
cisco, natural topography puts up
some obstacles as far as TV reception
is concerned. On the San Francisco
peninsula, south of San Francisco,

(Continued on page 35)
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this moNTH IN SERVICE

S1X ALL-UHF AREAS PROPOSED BY FCC--In its first major move to develop TV areas that will
be all-veryhigh or all-ultrahigh, the FCC isSued a ruling that would make six tele-
casting centers completely uhf. . . . Changes involve the Vail Mills-Albany-Schenec-
tady-Troy area where channel 10 would be deleted and channel 6, now used by WRGB would
be assigned to Syracuse; WRGB “would be required to operate on channel 47. . . . Elmira,
N. Y. would also become all-u, channel 30 being substituted for channel 9, and chan-
nel 37, now assigned to Auburn, would be shelved. . . . Springfield, Ill., was also
slated to become all- -u through the deletion of channel 2 and the addition of 26 and 36;
the channel-2 a551gnment was booked for St. Louis as the fourth vhf channel in that
city. . . . For Peoria, Il1l., channels 35 and 31 were proposed; WIRL- TV, holding chan-
nel 8, would have to shlft to a higher band. . . .Evansv1lle Ind., was also scheduled to
go all-u through a shift of channel 7 to Louisville and the assigning of 31 as the new
channel for WIVW-TV. . . . The sixth area to be affected would be Fresno, Calif., where
KFRE-TV has been asked to shift from 12 to 30. . . . Hearings on the proposed shuffle,

scheduled for April in Washington, are expected to provide the exact dates when the
changes will go into effect. . . . FCC has suggested the changes to give it some actual
experience in the operation of all-u zones, in connection with its elaborate long-
range program that would shift all, or a suhstantial part of, TV from the vervhighs to
the ultrahighs.

_..___.-.__-..."_-__J

257 TV STATIONS CAN NOW TELECAST COLOR--Accerding to NBC, there are 257 stations now
equlpped to transmit color programs ; 136 are said to be tled into the network and able
to serve over 37-million TV homes or about 96 percent of the total number of TV homes
in the country. . . . This number of network stations was noted as a 30 per cent boost
over a year ago and is expected to increase to 146 by July and to 153 by the first of
next year.

SERVICE MEN AND DISTRIBUTORS PLAN COOPERATIVE PROGRAM--Officers of the National Elec-
tronic Distributors Association and service associations in the east convened a few
weeks ago to review a cooperative program that would improve working relationships.
. . . Points discussed were methods of purchase, handling of surplus, importance of
branded merchandise, replacement part and test equipment requirements, association
member activities and educational programs. . . . According to association and dis-
tributor spokesmen, the meeting was so productive that a second conference on a
national scale has been scheduled, and invitations have been sent not only to service
associations throughout the country, but to members of NEDA and RETMA. . . . The
meeting is expected to develop a concrete schedule for the operation of the coop plan.

CONNECTICUT STATE ASSOCIATION HOLDS THIRD ANNUAL CONVENTION--The Television Service
Association of Connecticut recently celebrated its third birthday during a one-day
convention in New Haven. . . . The meeting featured talks by industry and association
heads, and the election of officers. All incumbents were reelected: Francis E. Silver-
man, president; Thaddeus Gryguc, vice president; Deana Gould, secretary and Benjamin
Cohen, treasurer.

NEW ASSOCIATION FORMED IN POCONOS--The Pocono Electronic Service Association, composed
of radio and TV Service Men in Pennsylvania's Pocono Mountains, was organized a few
weeks ago. . . . First president of the organization is Harry M; Andrew. Serving with
him is Augie Lockwith, as secretary. . . . The new group announced plans to set up a lo-
cal advertising program and distribute an association newsletter.

PKSMA ELECTS OFFICERS FOR '57--At the recent annual election meeting of the Philadel-
phia Radio Service Men's Association, William Poole was reelected president. Others
named were Fred Cohen, vice president; A. P. Greben, recording secretary; William P.
Humes, treasurer, and Leonard Shaw, corresponding secretary.”

“See page 52, this issue, for additional news on association activities.
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MR, SERVICE-DEALER:

YOU CAN MAKE $6*° EXTRA on 7 OUT of 10

T,

TV SERVICE CALLS in INDOOR ANTEN

(7R

with the (=3

Here’s How:

¢ '
T \ ( —=
z { V=
= = } M‘! =

1 TAKE the JFD Magic Genie with you in your
tube caddy on your next service call. It's
conveniently small and compact.

T R
< £ I".-1 ‘
¢ 4

3 |

t o - P
3 YOUR customer is sure to ask about it. This is
vour invitation to tell the fabulous

Magic Genie story.

¥ - ]

5 DEMONSTRATE, the way di)(;leswrotate and
adjust in any direction for

powerful black and white and color reception.

1070
& ELECTRONICS, INC.
] PIONEERS IN ELECTRONICS SINCE 1929
Call your JFD distributor for your Magic Genies and start earning that extra money now. It’s so easy.

US the Nagic (ienie to check the picture
' * after you have serviced the set.

ARG, our customer how much more beautiful
4 SHOW }t]he Magic Genie looks than the old ugly

indoor antenna sitting on top of her TV set.

e

6 CLINCH thesale by pointin out the Magic Genie
unconditional money-back guarantee
backed by JFID's 28 years of electronic know-how.

NATIONALLY ADVERTISED AT $17.95 promotionally
priced at $14‘.95
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FIELD AND SHOP NOTES
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Installation . . . Maintenance . . . Repair

GEORGE VASS

by

Field Engineer, Product Service Section
Communications Product Department

General Electric Company

4

PROFILE MAP used to determine if a
suitable microwave path s available
between two points.

Service Engineering The Microwave Network To Insure Reliability: System
Maintenance, Replacement Component and Instrument Requirements

THE INDEPENDENT SERVICE ENGINEER
wlio has been thinking of microwaves
as another area for his endeavors
should consider all aspects of the con-
tract penalty clause (found in many
microwave agreements to insure re-
lability in performance) before mak-

ing a decision that microwave
servicing holds some dangerous pit-
falls.

1t has been said that a little knowl-
edce can be a dangerous thing; this is
especially appropos in microwave ser-
vice. Just the little knowledge that
microwave penalties are heavy, as far

as insured reliability is concerned,
conld well lead a meager-informed
engineer away from what might be a
valuable adjunct to his regular com-
munications service business.

In the first place, @ microwave user,
in purchasing a new system, buys it
with the expectation that its reliability
will exceed that of other tvpes of com-
munications.

He backs up this expectation with
heavy penalty clauses in maintenance
contracts; clauses which may indicate
that the service station would be
liable to pav a high rate of fine for

everv minute the svstem remains off
the air, if the svstem should fail.

Certainly, the demand for reliabilit:
can be justified. To illustrate:

Utility A may purchase power from
utility B when A has a load demand
exceeding its producing capability. If
A starts purchasing power before it is
required or continues to purchase
power «fter it is needed, it costs that
much extra monev and certainly can
cut into A’s profit. The means of
comunmication, then, between A and
B. must be reliable. The maintenance

(Continued on page 30)

By
ter
Transmitter
STATION A
Ch Ymt I | STATION 8
Sensing Channet h hannel
Supoiy 104 et ot Transm Reciver | G Switch
Swilch Stand By
Generator Jland By
STATION A — Generator
STATION B

SIMPLEST TYPE of microwave system consisting of only
microwave transmitter (A) and receiver (B). and channel and
Sensing unit provides transmitter with
into

indicating devices.

information which is transformed

StondBy
Receiver

intelligence at

receiver to open or close a supply switch.
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ADDITIONAL MICROWAVE equipment setup that increases
reliability of a system,
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People sit up and take notice when you say you're with Univac.®

The mere mention of this world-famous organization sets you apart as some-
one interesting and important. And rightly so . .. for Univac engineers and tech-
nicians are involved in some of the most fascinating scientific work of all time.
Their achievements in the field of automatic data processing and automation
have revolutionized concepts of national defense, manufacturing, business pro-
cedures, communications and transportation.

The special pride you feel when you say “I'm with Univac” is just one of
the satisfactions of a career with this world-leader in the field of electronic
computers. Investigate the unusual opportunities ofiered by a career with Univac
as a Field Location Engineer or Technician.

Immediate openings for: FIELD LOCATION ENGINEERS e FIELD LOCATION TECHNICIANS

Send complete resumé to:

Fersvington Fland €nivac
DIVISION OF SPERRY RAND CORPORATION
at any of these three plant locations

MR. D. A. BOWDOIN MR. R. K. PATTERSON ROBERT MARTIN
Dept. MP-28 Cept. MS-28 Dept. MN-28
2300 W. Allegheny Ave. 1902 W, Minnehaha Ave. Wilson Avenue
Philadelphia, Pa, St. Paul W4, Minn. South Norwalk, Conn.

® Registered in U. S. Patent Office

warr~americanradiohistorn-ecom



What does the future hold for you<

Hilectronic
Technicians

If you scek further training or education, Hughes, located
in sunny Southern California, is the place for you. As the
West’s leading center for advanced clectronics, Hughes offers
its electronic technicians the opportunity to work on some
of the most advanced equipment in existence. On joining the
organization you will participate in programs which provide
everything from “on the job™ training to specially designed
Hughes courses.

Also, you may take advantage of the Hughes-sponsored cve-
ning courses offered in all of the nearby universities. Every
year dozens of Hughes technicians receive their degreces!

The all-around experience and education you receive will
qualify vou to be a leader in the future age of clectronics.

Hughes offers you top pay! And chances are, Hughes will
pay all of your moving and travel expenses. Find out more
about what Hughes can now offer you.

WERITE TODAY

For further information concerning these opportunitics at
Hughes, writc to Mr. John C. Bailey at the address below.

Scientific Staff Relations

RESEARCH AND DEVELOPMENT LABORATORIES

HUGHES AIRCRAFT COMPANY, CULVER CITY, CALIFORNIA
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Service Engineering

|
(Continued from page 28

penalty is a form of insurance against

such loss.

But it should be made clear thut

| the insurance the user requests should
not be a nightmare for the service

|engim er. This insurance has been
designed into the original equipment.

| And it is this additional design, now

| being provided bv microwave manu-
facturers, that provides the service en-
gineer with the assurance that he
personally will not be paving the in
sured’s claim.

Let us consider a simple systein be-
tween A and B. Before the selection
for the microwave stations are made,
a survey nmust be made between A
and B to make sure that a microwave
path is available, and that adequate
clearunce above all obstacles can be
achieved. By doing this, good quality
transmission is insured and excessive
fading can be avoided. Once the site
has been selected and the buildings,
towers and roads built, they become
the fixed portion of the system.
Changes to improve reliability become
too expensive to be practicable. The
variables, therefore, must be in the
types and amount of equipment used.

The simplest svstem might well
consist of only the microwave trans-
mitter, receiver, channel and indicat-
ing devices. But the reliability of
such a system would be low, since
there are no indicating devices to
show that the svstem is operating
properly. In addition, there is no
secondary power supply, should the

. prime source lail, and no standby
equipment. With additional equip-
ment, the system’s reliability “can be
increased. The instailation of an addi-
tional receiver und transmitter per-
mits failure of either of the normal
units, since the system will remain in
operation as the standby units take
over. Also, should the station power
fail, the system would remain in oper-
ation as the standby generator would
supply the necessaryv power. Re-
liability could be increased further by
additional equipment. It necessary,
and the degree of reliability de-
manded i, we could also produce a
second microwave path and provide
this second path with its own stand-
by equipment.

Actually, the greater the demand
for reliability, the bigger the Dbenefit
is to the service engineer. The pos-
sibility of being called out in the
middle of the night to replace a tube
ar a fuse is reduced. The standby
units perform this service function
until available time for repair obtains.



Standby mits represent  additional
units that, from time to time, need
service. Therefore, what the service
engineer loses in night-time work he
will make up in volume because of
the availability ot more equipment to
be serviced

In more complex svstems than the
one described between atilitv A and
B. several of the microwave channels
themselves mav be devoted to re-
liabilitv.  For example. one channel
may be used to transmit service in
formation to a central Jocation, which
will immediatcly sonund  un alarm
should a unit switch to standbv and
also indicate which unit it is and
where it is located. The equipment
fundumentally tells the service engi-
neer not onlv where the trouble is,
but the nature of the problem. Or,
one microwave chunnel may be de-
voted lo the service engineer so that
he can talk to anv portion of the svs-
tem without disrupting the operating
chamels.

In still more coniplex systems there
are switching aunits which can change
repeaters into terminals.® Hence, in
many cases, normal communications
are only slightly disrupted while re-
pairs are made to the disaster station.

The maintenance procedures estab-
lished bv the service engineer will, of
course, depend upon the reliability

(Continted on page 33 )

This technique lhas been applied in
the G.E. 2000-mc Quadriphase equip-
ment.

VEHICULAR COMMUNICATION an-
tenna, which can be mounted on any
body surface from horizontal to ver-
tical plane. Antenna is cemprised of
three parts; base, spring and whip,
Each of these components can be pur-
chased separately. Base features an
aluminum 27 diameter swivel with
bakelite mounting insulator and steel
back-up plate; it has 33"—24 threading
to accept rod or spring. Designed for
96” maximum whip length, the spring
will bend through a 100° arc. Spring
includes a center braid. Whip {96~
taper-ground stainless steel) fits di-
rectly to either base or spring. (Model

De YOU Know

. . the field of ELECTRONICS is the most advanced and
fastest growing in the world, offering the largest range of
jobs for technicians and engineers in history?

Do YOU Know

. . . PHILCO TechRep is the world’s largest Field Service
organization and because of this leadership can offer you—

e unlimited advancement

e opportunity to work any place in the world

e experience in the most advanced fields of electronics and
guided missiles

e personal security, real challenge, top salary and com-
pensation for your skills

Do YOU Know

e Philco electronic experts help prepare you for your
TechRep Service career

e Philco’s especially written Home Study Course keeps you
posted on latest electronic techniques, including radar,
guided missiles and transistors

e Philco provides financial assistance to continue your
education

Do YOU Know

Philco not only will help you select the position in
Electronics best suited to you but can and will provide you
with periodic reports as to the openings in our world-wide
organization for which you may be qualified.

Get The FACTS About Your Future With Phileo:

Send Now to Dept. 14-B
for The Complete Story on What Makes The Philco TechRep Division —

"First 9u Employwent Opportunities”

PHILCO TECHREP DIVISION

22nd & LEHIGH AVE., PHILADELPHIA 32, PA.

MI1; The Antenna Specialists Company
12435 Euclid Ave., Cleveland 6, O.)
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FROM RCA SERVICE COMPANY:
DOUBLE challenge for alert technicians. ..

Serve your own future hest

Serve your nation’s future, too

Double challenge brightens your future is an RCA technician. First, the

challenge o RCA’s projects, ranking high on the roster of military March 18, 19— Milwaukee
detenses. There’s the attraction, too, ol work far out on clectronics March 20, 21—Ft. Worth
horizons, with never a routine rut. At RCA, your sensc of accomplish- March 23, 24—St. Louis
ment receives every satistaction, every reward. March 25, 26 —Kansas City

March 28, 29—Chicago
April 1, 2—Denver
April 5—Salt Lake City
April 8, 9—Columbus

Seven fields of technical work open at RCA . ..
Instructing—Field Enginecering—Equipment Maintenance—Equipment
Installation—Testand Repair—Technical Writing—Factory Field Support.

Many locations to choose with RCA ... April 10— Winston-Salem
You may choose work with RCA at Alexandria, Va.; Cocoa Beach, Fla.; April 11, 12— Detroit
Cherry Hill, N.j.; or Tucson, Ariz. April 13, 14 —Dallas
Talk to RCA Enginecring Management in Person! April 17, 18 —Atlanta

Will an RCA representative be near you in the next 60 days?
Here is our partial schedule .
To arrange confidential interview when we  Mr. James Bell
are in one of the listed cities—or in a mutually-  Employment Manager
convenient area—send your resume, today, t0:  Dept. Y-11C
RCA Service Company. Inc.

m Cherry Hill, Camden 8, N.J.
)RCA SERVICE COMPANY, INC.
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Service Engineering

(Continued from page 31)

demand of the system being main-
tained. Through routine maintenance
of normal and standby equipments
the service engineer can prevent off-
the-air calls. For example, if he is
visiting station A on a service call, he
can start up the standby generator to
test it and make sure that it will be
ready to go if called upon.

The inventory of parts required to
maintain a microwave system does not
impose the same problem today as it
did originally. It is an advantage to
the mobile service organization when
the parts in their stock can also be
used in microwave servicing. The
manufacturers of complete communi-
cation lines have also strived to design
their equipment around duplicate
parts. In the line of equipment’ that
we have developed, the service parts
section has been able to adopt micro-
wave parts into a chain of automation
developed primarily for mobile service
parts without expanding the system; a
system developed to process and ship
orders the day they are received.
Hence, rather than become a burden
on inventory, the service engineer may
find that his profits on parts will in-
crease because of the faster turnover.

The service engineer’s test equip-
ment stock may well present a greater
problem than his parts stock. The one
essential item the service engineer
must have in his test equipment stock
to service the microwave links is
a ’scope. This piece of test equipment
is not too important in mobile service
and, therefore, may not be readily
available for microwave service. The
microwave ‘scope should have wide-
band characteristics and an expanded
sweep. Such a ’'scope, a rather ex-
pensive item, does represent a large
capilal investment for a small service
organization. But, the equipment is
essential and the service engineer
should consider this cost in his over-
head calculations and adjust his
microwave service charges so that it
can be liquidated.

In mobile service the sense of hear-
ing is relied upon. Through ex-
perience the service engineer can tell
whether or not his system is uperat-
ing satisfactorily by listening. In
microwave servicing he relies upon
the sense of sight. In many ways re-
lying on sight makes microwave ser-

(Continued on page 18)

'G.E. Quadriphase microwave and

Progress-Line mobile equipment.

BEWARE

OF SUBSTITUT

You know from long experience
the trouble-free operation
selenium rectifiers give!

Replace only with

SAFE CENTER

SELENIUM RECTIFIERS

No other type of metallic rectifier has come close to their
record of billions of top performing rectifier hours.
Demand RRco. selenium rectifiers that have been proved
in the field for so many years — as long lasting original
equipment and as replacements.

There’s an attractively priced Radio Receptor rectifier
immediately available from your distributors stock to fit
every radio and TV requirement.

sNo adjustments !
oNo mounting problems !
oNo call backs !
oNo chance of overloading other components !

o EE—— 2 TR T

Semtconduétor Dwzszon

Radio Receptor Company, lnt.
MK b Radio and Electronic Products Since 1922
i i [ 240 Wythe Ave., Brooklyn 11, N. Y. _EVergreenVB-GQO‘O -
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Antenna Kits...they've
doubled my installation business!”

Using Clear Beam Antenna Kits makes sense right from the start!
Attractive packaging and do-it-yourself label creates customer
interest in a new or replacement antenna—makes it a cinch to L
sell complete installations. |

Servicemen installing Clear Beam M
Antenna Kits have eliminated “loose
stock” inventory problems and are
now able to price installation jobs
accurately and profitably due to
fixed material costs!

Start doubling your installation
business with Clear Beam Antenna
Kits now. Display them in your shop —
show them from your service truck —
let Clear Beam’s self-selling antenna
kits clinch extra installation sales

Kits for Conicals, Arrows, Yagis, Dipoles, UHF, YHF
complete with mast, lead-in and all necessary hardware ready to install|

B CLEAR ANTENNA CORP.,
BEAM canoca park, caur.

Warehousss in Seattle, Portland, San Francisco, Honoluly, Dalias, Kansas City, Datsoit, Baitimore

34 e SERVICE, MARCH, 1957

WWW.americanradiohistorv.com

Test Equipment Report

(Continued from page 14)

the ability to sweep the entire spec-
trum under test.

The evolution of the ’scope from
the simple pictorial display device to
a device that provides a display hav-
ing a quantitive meaning for measure-
ment purposes.

The old point-by-point methods of
measurements were adequate for the
old narrow bandwidth days, but we
are living in a new wide-band era
and new test equipment and test
methods are required if we are to
keep pace with industry.—Caywood
C. Cooley, Jerrold Electronics
Corporation.

Futrure TEST equipment should be
primarily of a specialized nature. The
unit should present the utmost in use-
fulness and simplicity in accomplish-
ing a specific job. . . . This approach
makes it possible to keep one well
equipped with the newest aids.—
E. A. Bramsen, Seco Manufacturing
Company.

Tuere ARE Two main influences
strongly affecting instrument design.
The first one and the most obvious
is that standard test instruments need
to have greater accuracy than hitherto.
In other words, the day of the two-
to-five per cent accuracy in the mid-
range of the instrument has gone by.
There is a strong demand now for
instruments in the range of one-tenth
to one per cent accuracy, particularly
in gc instruments.

The second influence is the desire
for more and more versatile equip-
ment. In other words, it is not satis-
factory to put out a single function
instrument, if at all possible. This
may be clearly viewed when one
looks at the number of vacuum-tube
voltmeters recently announced. These
voltmeters are not only simply
vacuum-tube voltmeters; they are also
able to make numerous other types
of measurements. The price of this
more versatile gear, of course, has to
be more; however, there seems no
doubt that Service Men prefer to pay
more and acquire the versatility in
one instrument. — Fitzroy Kennedy,
Spencer-Kennedy Laboratories, Inc.

THE FUTURE OF TEST INSTRUMENT DE-
vELOPMENTs for the TV Service Man
appears in those products which can
produce daily profits for his business.
The use of time and labor saving



devices are a must for the successful
TV Service Man—Carl Korn, B&K
Manufacturing Company.

EFFORTLESS CHECKING and measuring

with exceptional accuracy: To me it

seems to be the clearly indicated ‘ g
trend in test instruments. There is | X

Absolutely non-corrosive and
non-conductive, KESTER

less time than formerly for fussy read-
ings and involved computations.
Earlier equipment called for elaborate
manipulations, complicated readings
and painful translations into practical
terms. But no more.

A case in point is a recently-de-
veloped lc checker. The original
idea was an easier means of checking
capacitors and other components even
in their own circuitry, without dis-
connecting units, in some instances.
Encouraged by the enthusiastic recep-
tion of the basic idea, there has

been designed a new version—that is |

simpler, faster, smaller, more accurate,
and still at within-reach price; typical
of the general trend in test equip-
ment.—Charles Golenpaul, Aerovox
Corporation.

TV Service Shop

(Continued from page 25)

and in San Francisco, indoor antennas
often suffice as there are no mountains
between the major stations, channels
4 and 5, and viewers. We in Concord,
however, are on the east side, or the
mainland side, of San Francisco Bay.
Between us and the bay are several
ridges that rise approximately 1,000
feet in height and therefore prevent
line-of-sight conditions between San
Francisco and Concord. Channel 183,
on the other hand, is located on top
of Mt. Diablo; over 3,000 feet high,
which is almost within high-power
rifle distance of Concord. However,
channel 18 is to be moved to the San
Joaquin Valley east of here soon, so
we will be deprived of that particular
channel. Many of our customers are
able to pick up signals from stations
on channels 3 and 10 in Sacramento,
which is about 70 miles away.

We buy only advertised brands of
tubes, parts, and test equipment. No
off-brands, no surplus, no dubious
merchandise for us. In this highly
competitive industry, if you want to
keep your customers and if you want
your customers to refer others to you,
we have found that you must not only
know your business technically, but
you must use only the highest quaiity

parts and tubes.

" KEsS

KESTER SOLDER COMPANY
4248 Wrightwood Avenue » Chicage 39, lllinois
Newark 5, New Jersey * Brantford, Canada

R “RESIN-FIVE" CORE SOLDER
contains an activated type of
resin that gives you that fast,
positive action on all your
jobs . . . including the most
difficult.

0r service and [ab. work

PRINTED CIRCUIT

OSCILLOSCOPE KIT

FOR COLOR TV{

@ Check the outstanding engineering design of
this modern printed circuss Scope. Designed
for color TV work, ideal for critical Laboratory ap-
plications. | Frequency response essentially flat from
3 ¢ydes to S Mc down only 114 db at 3,58 Mc (TV
color burst sync frequency). Down only S db at §
Mc. New sweep generator 20-500,000 cycles, 5
#mes the range usually offered. Will sync wave form
display up to 5 Mc and better, Printed circuit boards
saabilize performance specifications and cut assembly
tdme in half. Formerly available only in costly Lab
type Scope. Features horizontal trace expansion for
observation of pulse detail — retrace blanking am-
plifier — voltage regulated power supply — 3 step
frequency compensated vertical input — low ca-
pacity nylon bushings on panel terminals — plus a
host of other fine features. Combines peak perform-
ance and fine engineering features with low kit cost!

Weathket TV
SWEEP GENERATOR KIT

ELECTRONIC SWEEP SYSTEM

@ A new Heathkit sweep generator covering all
frequencies encountered in TV service work
( color or monochrome). FM frequencies too! 4 Mc
— 220 Mc¢ on fundamentals, harmonics up to 880
Mc. Smoothly controllable all-electronic sweep sys-
tem. Nothing mechanical to vibrate or wear out.
Crystal controlled 4.5 Mc fixed marker and separate
variable marker 19-60 Mc on fundamentals and 57-
180 Mc on calibrated harmonics. Plug-in crystal in-
duded. Blanking and phasing controls — automatic
tonstant amplitude output circuit — efficient artten-
ustion —- maximum RF ourput well over .1 volt —
vasly improved linearity. Easily your best buy in
sweep generators.

WAMA-aReticantadiohistonscom

OMPANY
A SUBSIDIARY OF DAYSTROM, INC.

BENTON HARBOR 11, MICH.

WRITE FOR FREE CATALOO
. COMPLETE INFORMATION
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ROHN

Give what the buyer

DIPPED
GALVANIZED

UNEQUALLED
DESIGN!

LIFETIME
OF :

DEPENDABLE
PERFORMANCE

These 3 BIG sales features are ROHN Ex-
clusives... features that have been proved
positively. Sell —recommend —install ROHN
... the world’s largest manufacturer of this
type of tower...you have the BEST by far!

ROHN Manufacturing Co.

116 Limestone, Bellevue Peoria, lllinois Ph: 4-9156

MAIL THIS COUPON FOR FREE LITERATURE

Rahn Manufacturing Company
116 Limestone, Bellevue
Pearia, lllinais

Gentlemen: Please rush me complete details an
the full line of Rohn Tawers ond Accessaries.

Firm

Name - —_Title

Address — e
City State
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CATALOGS—BOOKS

Tiue Hickok BELECTRICAL INSTRUMENT
Co., 10521 Dupont Ave., Cleveland 8,
0., has published a bulletin (form 415)
describing a portable electronic volt-
ohmmeter. Equipment has curved
plastic face and is designed to lie flat
in norutal use. Has a single-unit, multi-
function range selector that is color
coded to facilitate use. All dc ranges are
zero-center design. No batteries are re-
quired.

Rocers ErLecrionic Cone., 49 Bleeker
St., New York 12, N. Y., has released
three pages of reference sheets listing
exact yoke, coil, llyback and transformer
replacements for Admiral TV sets. Close
to 200 Admiral chassis numbers are
covered, along with 31 yoke and 32 fly-
back part numbers designated by the set
manufacturer. All are cross-referenced.
o

UniversiTy LoupspEakers, Inc.,
South Kensico Ave., White Plains, N. Y.,
have issued a Dbulletin covering uses for
portable soundcasting systems. Two
models are discussed: portable with a
hand microphone and pistolgrip, a com-
bined loudspeaker-inicrophone unit.
o 3

Service InstrunieENTs Corp., 171 Official
Road, Addison, Ill., has announced a
new system of distribution on transistor
charts and booklets featuring up to six
mailings a year for $1.00. Information
released will include data on transistors
and test methods developed for new
crystal diodes, selenimn and silicon rec-
tifiers.

L3 < -1

Tue SeEMmiconpucTtor ProbucTs DEPART-
MENT, General Electric Co., Syracuse,
N. Y., has published a 64-page transis-
tor manual. Nineteen circuit diagrams
ranging from a one-transistor audio-
amplilier to a six-transistor superhet re-
ceiver are included with complete parts
list. A cross-reference chart for replace-
ment of transistors in current transistor-
ized radios of all manufacturers is also
included. Booklet is priced at (ifty cents.
o &

Howarp W. Sams anp Co., Inc., 2201
East 46th St., Indianapolis 5, Ind., has
announced the release of a TV trouble-
shooting handbook, entitled Pin Point
TV Troubles in 10 Minutes, published
by the educational book publishing divi-
sion of Coyne Electrical School, Chicago,
111

Handbook describes a system for
locating TV receiver troubles, which is
said to make it possible to analyze over
700 problems which may cause 70 basic
types of fanlty pictures. .. Explanations
of circuits and designs used in the major-
ity of all TV receivers produced since 53
accompany the tables of symptoms and
causes. Illustrated and described are
methods for checking perforinance of
various parts or components. . . . Con-
tains 299 puges and is priced at $3.95.

80

(Monochrome or Color TV and FM)

«..with the PRECISTON Model 220

MARKER-ADDER

An accessory instrument for
improving the accuracy and
versatility of the conventional
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'\ sweep generator, signal-
marker generator and 'scope.

# Greatly increases the accu-

wow oo racy and speed of RF and IF
alignment of color and mono-
chrome TV; as well as FM.

. ® Permits use of large-size,

s highly visible markers, with-

out distorting the sweep
response curve.

» Eliminates the need to con-
nect the marker signal
generator to the tuned cir-

©

/

» Makes the marker pip fully vis

cuits of the receiver.
ible in traps and at other zero response

points. Simplifies and speeds adjustments at these critical points.
» Prevents marker signal from overloading the receiver tuned circuits . . .

preserves the true shape of the
Model 220:
Size: 578" x 734" x 312"
hensive manual. Ready to operate.
Code: Nymph Shipping We

In attractive, rugged,
Complete with 4 connecting cables and compre-

sweep response curve.
blue-grey, ripple-finished steel cabinet.

115 volts 50/60 cycles.
ight: 7 Ibs. Net Price:

s5250

...und ihe PRECISTON Model 230

— PRECISION —

Wanct 3G

MUM! 8tas SIIPP(V

Couok ant WOROCAROME TV l
Asg ABE . KNR2RS

(voltage regulated)
MULTI-BIAS SUPPLY

A valuable, time-saving accessory in-
strument for single and multiple bias
substitution in color and monochrome
TV alignment (AVC, AGC, Chroma).

# Provides four simultaneous bias voit-
ages. Each output is individually
adjustable and well filtered from a
voltage-regulated source.

Three controls for O to — 15 volts . ..
One control for O to —150 volts.

# Eliminates all need for makeshift bat-
tery hook-ups and other cumbersome
temporary bias supply arrangements.

Model 230: In custom-molded phenolic
case with satin-brushed aluminum panel.
Complete with all connectmg leads,
VR tube and manual. Size: 53" x 7" x
2Ya". Ready to operate. 115 volts 50/60
cycles. Shipping Weight: 4 Ibs. $9750
Code: Naomi Net Price: 27

See the complete PRECISION line of sign
tuke voltmeters, volt-ohm-milliammeters

On displa

70-3

o
¢ o
Mereg or 0t

WWW-americanradiohistorv-com

al generators, cathode-ray oscillographs, vacuum-
, tube testers and accessories for all phoses of

electronics, radio communications, colar and monochrome TV, etc.

y at leading electronic parts distributors

1 84th Street, Glendale 27, L. I, N. Y.
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the World's Largest Maker
of Automobile Antennas

— e

presents . ..

-—

11,13 WO'.I.D’S' FINEST AND MOST COMPLETE LINE FOR '57
Giving You Super-Quality Features, Super-Quality Materials
and Super-“QuuliI'y Construction in Every Antenna

TENNA BASES
are e Eadcedt
of all o Install./

Take your chaice of Screw-Ball with split-
washer or unique Ball ond Rocker mounting
boses. Both mount easily, quickly from the top.

Only one man needed. Saves fime ond money!

TENNA

Nauiilus

With TEAR-DROP
MOUNTING BASE
For front fenders, reor fenders
or rear deck instollotion.

Fomous "Screw-Ball mounting

bose

20° Sweep Back.

| Model  Sec. Len. Cable

NT-3 3 237577 48

;'.‘ NT3.15 3 23".57"  180°
e

TENNA

with "BALL & ROCKER”
MOUNTING BASE

Mounls enlirely from outside.
Holds ongular odjustment per-

manently. 40° Sweep Back,

Model  Sec. Len Cable

MH3B-36 3 23.57" 36"
MH3B-48 3 237.57" 48"
MH38-54 3 23".57" 54

MH-3C 3 257707 346"

T e —

TENNA MASTS TENNA CABLES

T aneths

with lustrous triple chrome plafing,

Seated gaskets prevent water

leakage.

Special lubricants eliminate rottle.

Mosts ore of heavy brass tubing

| Fonedt Waake !

TENNA Sworkle

FOR DUAL OR SINGLE REAR
MOUNT INSTALLATION

Available in
“DRESS-UP"” AND
ACTIVE MODELS

Packed in
Lovely
Display
Carton

I TENNA

Concealod

COLLAPSES to 1”
WHEN LOWERED!

b~

Ball & Rocker Mounting Base.
-| Seamless shield tube reduces

copacity losses.
1 Detachable rodor type coble.
1 40° Sweep Back.

Mode! Sec. ten. Cable

I FD-3 3 17-55" 48"
| FD-3A 3 97-68" 48’

are Topd

w Quatity!

Every Tenno Antenna is equipped
with @ Radar type high "Q"
caaxial coble with polyethylene
insulotion, fully shielded ond cov-

ered with woterproof Vinylite.

3 section, rear fin
antenna, beautifully
chrome ploted from base to

tip. Equipped with 15 ft. coble

with built-in 75MMF  condenser. 33

angle harmonizes with speéd lines of modern

cors. Len. 1C

Model

TRMD
TRM-27
TRMT-A
TRMT

-27

Description

Single "Dress-Up™ {no coble)
Single Reor "Active” 15’ coble
Dual Reor "Active” 22 coble
Dua! Reor, One “Active” 15’ coble

TENNA

Do Luze

SIDE COWLS

All metol construction with Tenite

insulators.

Detachable cable with speedy

screw fittings.

Model Sec. len. Cable
RAD-3 3 29”707 36"
RAD-4 4 297.92" 36
RAD-5 5 29"-n2” 38"

TTEMMA Wi .

TENNA MATERIALS
AND WORKMANSHIP
ARE GUARANTEED
FOR THE FULL LIFE
OF THE CAR!

; TENNA
Serewr-Ball
Tops 'em all for
Mounting Ease!

The "boll

adjustment for every cowl or

assures angular

tender cantour. 30° Sweep
1 Bock.
The “Split-Waosher” provides
economicol top-mounting by one

man.
1l Model  Sec, Len. Cable
4 EZ.2 2 257-49 36
- ‘ﬁ. €2.3 3 237577 38

TENNA
k Uncversal,

REPLACEMENT
MAST

Fits over broken portion of old

masts.

Atlen wrench furnished to tighten

set screws for easy installotion.

Model Sec. Len.
RA-3 3

7580 GARFIELD BLVD.
CLEVELAND 25, OHIO

38 °

SERVICE, MARCH, 1957



Small Store-Office Announce-Music Sound-System Installation-Repair

by JACK DARR

AN INCREASING NUMBER of small fac-
tories, stores, doctor’s and dentist’s of-
fices are installing commercial sound
systems to provide for background
music and message distribution.

The design and installation of such
systems represent an ideal oppor-
tunity for the radio-TV Service Man;
the installations are simple and a sub-
stantial of percantage profit obtains.

The primary consideration in a
sound setup is the overall quality of
the system; the purity of the sound
reproduction and serviceability of the
major components.

One part of the system where qual-
ity pays off is in the record changer
and its cartridge. The best that the
estimate will stand should be bought.

One should always use a diamond
needle; even the best of the synthetic
jewels (sapphire or ruby) will wear
out in a comparatively short time
under the long continuous service de-
manded of this type of installation—
8 hours a day or more, every day.
The diamond also serves to protect
the records from damage by worn
needles and provides a very good sell-
ing feature.

In many systems that we have in-
stalled, 6 x 9 oval pm’s were found to
provide very good results. In our jobs
we've used the auto-radio rear-seat
speaker types which come in kit form
with metal grilles. The speakers have
a common 3.2-ohm voice coil and are

FLOOR PLAN of dentist’s office building in which sound g
system was installed. Circled numbers indicate position
of speakers mounted in ceiling. Dashed outline shows
original location of amplifier in office, which was moved
later to operating room 1, as shown. Speakers were con-

nected in series-parallel to raise impedance.

: AMPLIFIER in-

rated around 5 watts. The grilles make
it possible to give the installation a
professional appearance.

Typical Installations

One installation completed recent-
Iy was made in a dentist’s office build-
ing which had a reception room, three
operating rooms, a laboratory and an
office.

All ceilings were covered with celo-
tex tile (12” square), and the atlic
was insulated with rock-wool blankets.
Only a moderate volunie of sound, but
with good fidelity, was required. To
meet this specification, the speakers

"Wen 550.

were installed in the ceiling of each
room. Wiring was run through an
attic, dropped into an air-conditioner
closet and then through the wall into
the office, the original location chosen

for the amplifier. (Later the amplifier
was moved into an operating-room
area for greater convenience in mak-
ing volume adjustments; it was in-
stalled on a high shelf on the wall.)
To install the speakers, holes were
cut through the ceiling, from below,
using a small sabre-blade power saw.!
This tool was found invaluable for this
type of work; on this job alone six
holes were cut through the ceiling in

(Continued on page 54)

/ el
Changer
stalled in store. Radio
Record changer is
visible behind am-
plifier. Upper con-
trols are bass, gain

Office

|G| Amplifier

Operating
Room

115

and treble; control
in center at bottom
of panel is radio-

phono switch. Operating

Room

®

lAmplifier '

é Loboratory

Operating

Room

@

L3

[ Reception Room

WAWW-americantadiohistons.com
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P e S Nationwide campaign breaks to bring you
tremendous sales and profits on

| PHILCO
Star-Bright 24

ALUMINIZED
PICTURE TUBES

Be ready when your phone starts ringing! See your Philco
Distributor or mail this coupon at once!

iodmciisil%1 PHILCO CORPORATION

' : | ACCESSORY DIVISION PHILA. 34, PA.




~ UHF-VHF

ANTENNA DIGEST

" DESIGN + APPLICATION « INSTALLATION « SERVICE

Design—Application Report on Variable-Control PW-
Tuning-Element Indoor Dipole*

InpoOR ANTENNAS usually face a num-
ber of receiving variables that can
affect performance.

Transmitted signals are often scat-
tered and attenuated, and thus the
antenna is beset with more than one
signal due to multiple reflections.
Since these signals differ in both am-
plitude and phase, they give rise to
standing waves. In addition, antenna
orientation is affected by varying
planes of polarization. Furthermore,
it is diflicult to predict the net result
of all these effects. Often, movement
of an indoor antenna only a few feet
produces an entirely new pattern of
reception which changes for each
channel.

To solve these problems, antenna
engineers have introduced a number
of innovations in the design of the

basic dipole. Some of these develop-
ments have revolved about the use
of a stub to tune the antenna; in some
types the stub has been located in
the antenna aperture. Loading of the
dipole has also been tried to achieve
resonance.

Recently in another approach to
the problem, an anlenna’ was built
with a printed-wiring configuration
that could serve not only as a stub,
but for antenna loading. And to make
the antenna adaptable to the variable
conditions in a room, a 12-position
switch was tied into the printed-wir-
ing assembly.”

The printed-wiring tuning element
developed for the antenna is shown
in Fig. 1. The equivalent circuit of
this itemn is detailed in Fig. 2 (p. 46).
On the lower channels, the circuit is

“Based on field notes prepared by the
antenna development department of JFD.

HJED Magic Genie.

*The various positions are numbered
for reference to facilitate resetting.

CHECKING PERFORMANCE of pw tun-

ing-element indoor antenna in JFD an-

tenna lab, left to right: Ed Finkel, sales

manager and Simon Holzman, chief engi-
neer, antenna development.

FI1G. 1: PRINTED-WIRING tuning eleinent
of indoor antenna.

largely inductive and on the higher
channels mostly capacitive. This cir-
cuitry has the effect of providing an
impedance which approximates the
conjugate of the antenna impedance;
this, it is said, serves to decrease the
losses in antenna reactance. When
the printed-wiring section is placesdl
across the dipole terminals, it acts like
the conventional stub; however, it is
claimed to be more effective due
to its location outside of the dipole’s
sphere of action.

The selector switch is used to es-
tablish a circuitry link that will pro-

(Continued on page 46)

Terminals

Phenolic
~T——Board

Copper Circuit
T—Etched on
Board
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WiEN oNE is concerned with the use
of vacuum tubes, he often fails to re-
member that thev function different-
lv as amplifiers and oscillators. In
many cases the tube will amplify, but
fuil as an efficient oscillator at the
same frequencv. In the development

UHF Oscillator Tubes

by J.

W. RUSH

Circuit Development Supervisor, General Electric Company

servicing ol a production tvpe, a clear
understanding ol the requirements of
an oscillator is necessary. Unfortu-
nately, in most cases these require-
ments can not be easily determined or
measured.

In general, an oscillator tube should
have a low amplification factor, rea-

of a new oscillator tube and in the

Quickly Spots and Corrects TV
Picture Tube Troubles Without
Removing Tube From the Set

TESTS the picture tube for
all the important factors
which determine the quality
of the tube.

RESTORES emission
and brightness.

REPAIRS inter-element
shorts and open circuits.
Checks leakage.

LIFE TEST checks gas content
and rredids remaining
useful life of the picture tube.

GRID CUT-OFF reading
indicates the picture quality
customer can expect.

QUALITY DESIGN makes it
easy to use, Provides
quick reading at a glance.

CRY 400 PROVES REAL MONEY-MAKER

Here’s what Joe Driscoll of TV Trouble
Shooters, St. Paul, Minnesota says: “It has
made more money for us than any other
instruments, with the possible exception of tube
checkers. We make an additional charge each
time we use the instrument in the home to
check or correct picture tube conditions.

We have been able to convince customers much
easier that their old tubes need replacing

and have enjoyed a nice profitable business
from the sale of new picture tubes without
leaving any doubt whatever in the customer’s
mind that he needed a new tube’”

This 1s typical of the experience of thousands
of servicemen using the CRT 400. It cuts
service-operating costs...brings new profits...
builds customer good-will...quickly pays

for itself. Also saves m:)/ney on TV set trade-in
reconditioning. Has 4Y%-inch

plastic meter. Easily portable. NET $5495

See Your Distributor today or Write for Bulletin No. 4003 S

Muakers of CRT, DYNA-QUIK, DYNA-SCAN and CALIBRATOR

BaK MANUFACTURING CO.
3726 N. Southport Ave. - Chicago 13, lllinois
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sonable transconductance, and low
interelectrode  capacitances. These
data can be found in the tube man-
ual. However, these factors alone do
not suflicientlv define the oscillator
performance of the tube.

One of the tubes predominantly
used as an uif oscillator is the GAF4;
the 2AF4, the 6AF4A, and the 6T4
have also been designed for the sume
applications. Most of the critical fac-
tors that determine the oscillator per-
formance ol a tube are best deter-
mined at the highest {requencies, and
since the BAF4 was designed for uhf
service, this tube makes a good case
study.

Before a tube can be evaluated as
an oscillator, the proper tlest proce-
dures must be determined. 1t has heen
found that the usual power output
tests are useless to describe a local
oscillator tube. Since the fundamental
requirement of such an oscillator is to
inject a signal into a mixer, it is nec-
essary to evaluate the tube with re-
spect to its ability to operate in this
function. The level of oscillator in
jection into the conunon diode mixer
is meuasured by the magnitude ot di-
ode mixer current.

For the sake of simplicity and cir-
cuit reproducibility, it is easier to
evaluate an oscillator as a function of
grid current. The values of grid cur-
rent can then be used to predict the

FIG. 1: OSCILLATOR test unit for 6AF4
uhf tubes.



diode mixer currents when the tube
is used in a similar circuit.

During the manufacture of any
vacunm tube, the usual static char-
acteristics, such as I, G., and p, are
carefully controlled. If the tube is to
be used as an oscillator and the grid
current can be correlated with the
static characteristics, no special test-
ing would be required.

To control the oscillator grid cur-
rent of the 6AF4 in production and
to insure a high quality tube, a stand-
ard oscillator test circuit is used. Fig.
1 shows the bottom view of this test-
er; Fig. 2, the circuit diagram. Two
parameters are measured; oscillator
grid current, and frequency of oscilla-
tion. The grid current is measured by
a current meter, I, and the fre-
quency is determined by a wavemeter
schematically shown in the lower part
of Fig. 2.

Tests have revealed that high plate
current tubes give good oscillator ac-
tivity. In the test oscillator it was
found that the high plate current
tubes were low in frequency. The fre-
quency of oscillation must be con-
trolled as well as the level of oscil-
lation.

It has been pointed out that the
usual static tube tests are inadequate
in the plant and in the service shop.
The question then arises: “How can
Service Men test the 6AF4 or similar
types?” The usual procedure is to re-
place the tube and see if the set per-
forms. However, the proper procedure
requires a more careful analysis. Un-
fortunately, the diflerence between
marginal operation and designed per-
formance cannot be easily determined.
This, in most cases, leads to the as-
sumption that the tube is at fault.
When a uhf tuner is new, the tube is
good, the circuit elements are clean,
the contacts, if present, are clean and
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FIG. 2: CIRCUIT DIAGRAM of 6AF4 test
oscillator.

properly lubricated, and the Q of the
resonant elements are high. Under
these conditions, the tuner is per
forming properly. After a period of
time the elements hecome dirty, the
contacts are scratchy due to long use,
and the tube has aged somewhat. As
the efficiency of the overall circuit
falls due to these causes, the plate
current climbs. Under these condi-
tions, the life of the tube is affected,
and the tube finally fails due to this
cumulative effect. When a new tube
is inserted, the oscillator activity rises
to an acceptable valuve and the TV
set begins to perform properly. The

TV HARDWARE

with Di-Chromate Finish

plate current of the new tube is some-
what higher than when the tuner was
new, and the second tube will fail
sooner than the first.

Il the Service Man is plagued with
a TV set that is using 6AF4’s, several
things can be done. The uhf tuner
should be properly cleaned, and if
any sliding contacts are used, they
must be cleaned and properly lubri-
cated. A new 6AF4 should be in-
serted and the tuner reassembled. All
tuner shields or covers should be re-
placed. As in most cases, any electri-
cal tests are meaningless if the tuner

(Continued on page 53)

EVERYTHING YOU NEED...QUALITY MADE
FOR PROFITABLE INSTALLATIONS!

STANDOFFS

ARRESTORS

CHIMNEY

& TOWERS MOUNTS

ALL ACCESSORIES

WALL

LINE CLIPS MOUNTS

Di-Chromate Finish
Prevents Roof Streaks
All Telco TV Hardware is built and
finished to last regardless of the
rigors of weather, climate or usage.

Quality features at a price that
makes your TV installations profit-
able. Insist on TELCO for all your
hardware needs.

YOUR JOBBER HAS COMPLETE TELCO
HARDWARE STOCKS ... SEE HIM AND SAVE!

TELEVISION HARDWARE MFG. CO.

Division of G-C e Textron Inc.

400 South Wyman Street

» Rockford, lllinois
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Transistor Replacements . . AGC Transistor-Circuit Changes . . Transistor Audio Distortion Cures

WHILE TRANSISTOR failures have been
found to be comparatively low, Serv-
ice Men should maintain a basic in-
ventory of replacement transistors
as these items are not alwavs avail-
able on the open market.

Reporting on the variety of special
tvpes used, the Maguavox service de-
partiment noted that in the AM-2 per-
sonal portable, fourteea different tvpes
were specified, as shown below in

table 1.
AGC Transistor Circuit Modifications

TRANSISTOR CIRCUITRY is new and im-
provements are continually being dis-
covered. In the Zenith 7XT40 chassis
(Royal 500 series) engineering has
improved the agc svstem as well as
other portions of the circuitry.
Originally the bias bleeder on the
first if stage was 100,000 ohms and

15,000 ohms plus a 2000-ohm volume
control from B+ to ground. The agc
bypass of 3 mfd was at the junction of
the 100,000 and 15,000-ohm resistors
which meant that 15,000 ohms was in
series with the agc current. During
production the amount of agc was
found to be insufficient. The bias
bleeder was then changed to 100,000,
4,700, 4,700 ohms and 5,000 ohms
for tlhe volume control. The agc
bypass of 16 mfd was put between
the two 4,700-ohm resistors. This in-
creased the amount of agc applied to
the first if stage and at the sume time
served to maintain approximately the
same dc operating point.

In the event you do not wish lo
modify the circuit as described, it is
suggested that when serviciug sets
which exhibit ege and overload prob-
lens, the bias bleeder of the first if
stage should be changed. The orig-

inal circuit had 100,000 and 15,000-
ohmu resistors. These values should be
changed to 47,000 and 4,700 ohms,
respectivelv. This in effect supplies
more age vollage to the mixer and first
if. In addition, the lower impedance
bleeder will reduce the variation in
current drawn by these transistors.

On a receiver that seems to be ex-
cessively sensitive and possibly ex-
hibits some chuaracteristics of 910 or
1365-ke tweel, it can be cooled off in
the following manner. The initial run
of these units had a 560-ohm resistor
bypassed with a .05-mfd capacitor in
the emitter leads of the 2N94 mixer.
Later, a 10-ohm resistor was pul in
series with the 560-chm resistor; but
this 10-ohm resistor was not bypassed.
Still later, a 22-ohm resistor was sub-
stituted in place of the 10-ohm resistor.
In the circuit presently being used,
the 560, 10 ohm and 22-ohm resistors
have been eliminated and in place of
them Zenith is using a 3900-ohm re-
sistor bypassed with a .05-mfd capaci-
tor in the emitter lead of the mixer.

In the Zenith 7XT40Z1 models, the
2200-ohm bias resistor in the 121-17
second if transistor was 4700 ohms.
It has been changed to 2200 ohms to
reduce tweet, bv slightly lowering
gain.

Curing Audio Distortion in
Transistor Radios

IN THE Rca transistor model 8-BT-
10K audio distortion has been found
because the 3600-ohin resistor (R,,)
has increased in value. This resistor
is in the bias circuit of the output
transistors, and because the output
trunsistors are in a class B circuit
even a small increase in bias may re-
sult in distortion.

For best results, a selected resistor
should be used for replacement. Use

(Continued on page 47)

Application
Converter
First if. ...

Second if. ... ... . .. ... ...

-

Second detector
Audio driver. . .. . ..
Audio output (2)..

“Chassis not stamped with model number are CRT29AA.

Model Model Model
CR729AA° CR729A CR729CA
AN172 2N172 2N252
2N 145 RO2 2N253
or or
2N146 RO3
2N146 RO3 2N254
or or
ON147 RO4
1N295 IN295 IN295
2N238/310 2N238/310 2N238/310
353 2N185 2N 185

*?Germanium diode.

Tablé 1: Assorted transistors used in Magnavox AM-2 portable.
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100,000 15,000 2000 Ohms
Ohms Ohms  Volume Control
B+ g
3 Mtd F
100,000 < 4700 5000 Ohms
Ohms Ohms  Volume Control
B+
4700 =
Ohms I 16 Mfd =

(Above)
ORIGINAL (top) and modified agc bias-
bleeder circuits (bottom) in Zenith trans-
istor model 7XT40. Altered circuit was

found to improve effectiveness of agc



television’s most dramatic

indoor antenna

DicectronicplOFD) —>

the ultimate in beauty |
and performance

Handsome cabinet in choice of traditional \
walnut, contemporary blond or smart ebony \
tones. Four-section extendable gold tone staff
with 360° Roto-Tilt adjustinent; the exclusive

Snyder 12-position Directronic® Beam Selecior
For black & white and color, all channels.
10-day money back guarantee. Insured by the
world’s largest and oldest insurance company.

!%(A/A’(EI tMlA’II.)I—‘/(-}I(’(’I’(‘(/ﬁ l’{’(/f;l(l'/

PATENTS
PENDING

Y PHILADELPHIA - LOS ANGELES - TORONTO
EXPORT: ROBURN, NEW YORK
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MORE TV SIGNAL GAIN AT LOWER COST
FOR ALL VHF INSTALLATIONS...

Automatic Broadband
VHF BOOSTERS and AMPLIFIERS

Whether you need signal amplifiers for a 2000-set master TV system or

a booster for a single TV receiver, there's a B-T unit that's designed for
the job.

Most TV technicians and installers will say ‘amen.’ They have learned that
they can rely on products bearing the B-T Labs symbol. Rigorous factory
quality control of construction, gain and match assures dependable and
uniform performance of each product that goes out into the field.

And for positive proof of superior engineering . ..

2,710,314 | covering automatic broadband circuits
Exclusive patents: < 2,710,315, and relays have been granted to
2,609,466 ) Blonder-Tongue.

Check to see which one of these units will clear up your specific signal
gain problem.

F 2

VHF AMPLIFIER Model MLA

Powerful all-channel VHF cascode amplifier with more
than 37 db gain. Has variable gain controls for equal-
izing high and low bands. Output on each band: 1.25
volts RMS, flat to within 2 db. Self-powered. Matched
input. 75-ohm coax fittings at input and output. When
used with MAGC maintains constant output level.

$132.50 list

COMMERCIAL ANTENSIFIER Model CA-1

A popular broad band VHF amplifier for antenna and
line applications. Gain: 26 db on low band and 24 db
on high band. Low noise circuit. Matched 75 ohm and
300 ohm input. Gain control. Self-powered. $84.50 list

ANTENNA BOOSTER Model AB

with Remote Control

| More than 25 db gain. Most popular broadband an-
tenna amplifier in weatherproof housing with mast-

o ‘&‘I'L ! mounting bracket. Remote control power supply
5 o] located near set. Furnishes either 24 or 110 volts to
! amplifier, as desired. Single line carries power ‘up’

and signal 'down.’ ‘On-off’ is automatic with TV set.
Swing down chassis for easy servicing. $99.50 list

HOME BOOSTER Model HA-3

Provides more than 16 db gain. Automatic ‘on-off'
operated by TV set. No tuning. Features low-noise,
push-pull, broadband circuits. Self-powered. $47.00 list

GAIN

46

This Typical Response Curve means superior pev!ormanc_e

db

40

30

20

greater gain with lower noise, flatter response, mini-
mum maintenance requirements. and lower nitial cost

CHANNELS CHANNELS 1
2 6 7 13 =R
: / \ BLONDER-TONGUE LABS., INC.
I 9-25 Alling Street, Newark 2, N. J.
, \ I Industrial TV Cameras « TV Systems » VHF and
UHF Amplifiers and Converters * TV Accessories
54 88 174 216  MmC

FREQUENCY IN MEGACYCLES
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TV Antennas

(Continued from page 41)

vide the best signal reception for a
particular channel at a specific loca-
tion,

Examples ol some of the switching
arrangements possible are illustrated
in Fig. 3. In a we find the stub com-
pletely disconnected and a simple
dipole is in operation. In the arrange-
ment in b only one half of the dipole
is connected to the TV receiver. Both
lalves of the dipole are connected to
the same leadin wire und the other
is left open in diagram ¢. The d con-
figuration shows the pw element in
series with one leg of the dipole.
Fig. 3e illustrates the use of the
printed-wiring element as a load on
one side of the dipole. Another ar-
rangement in which the unloaded side

| of the dipole is not connected to the
| TV receiver is shown iu f.

Freedom of orientation is provided
by ball and socket joints at the base
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FIG. 2: EQUIVALENT CIRCUIT of the
printed-wiring assembly illustrated in
Fig 1 on page 41.



of the dipole. Soldered connections ‘
are used throughout, except at the
base of the dipole where large area
self-wiping contacts are used.

The antenna has been so designed |
that it can be mounted on the rear
of wooden or metal cabinets through
the use of wood screws, machine

screws or adhesive.

| I'I
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e
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FIG. 3: EXAMPLES of switching available
with pw element and dipoles.

Servicing Helps
(Continued from page 44)

of a resistor which is less than 3300-
ohms can result in a large increase of
no-sigial current. Distortion will be-
come noticeable if the resistance value
is raised much above 3600 ohms.

Resistance measurements in a cir-
cuit containing transistors will often
result in misleading indications and
may possibly damage the transistors.
All transistors should be removed from
the chassis before making resistance
measurements.

Collector or cmitter-current mea-
surements can be used to determine
operating conditions if an accurate
low-range sensitive voltmeter is not
available for bias measurements. The
no-signal emitter or collector current
of each of the output transistors
should he 1.5 milliamperes with a
new battery. A hias voltage of — .13
volt is required at that current drain.

LocalizingCapacitor Trouble

(Continued from page 24)

typical ohmmeter. Some ohmmeters
would not provide an indication of a 30-
megohm leakage resistance; in this cir-
cuit this leakage would apply 10 volts
positive bias to the grid of the tube. A
high-resistance ohmmeter circuit is need-
ed for this measurement. The range
must be high enough (30 to 10,000
megohms) to permit the acceptance test-
ing of all tvpes of capacitors, and for
checking insulation of wires, cables, and
transformers, too.

EROVOR 1
DURAMIC

Hot-and-humid or cold-and-damp . .. Aerovox “DURAMIC” Capacitors

give you “trouble-free” operation even under the most adverse
weather conditions. You avoid costly call-backs when you

specify-and-buy “DURAMIC” capacitors because the severe-service

characteristics are built into each capacitor.

AEROVOX “DURAMICS"

... utilize a dense steatite case to provide exceptional
protection against humidity. All terminal lead wires are firmly
imbedded into the end seals so that they will not pull out or
work loose even under the most severe operating conditions.

AEROVOX “DURAMICS”
... have that exclusive Aerovox end-fill which will not soften

or flow nor separate from the case at any rated temperature.

AEROVOX “*DURAMICS”
... have excellent power-factor, insulation resistance

and temperature characteristics. Operating temperatures
from —55°C. to 4-85°C. Available in 10 standard
voltage ratings from 200 to 15,000 VDC.

Your local Aerovox Distributor always carries a stock of

Aerovox “DURAMIC™ Capacitors in a wide range of capacitance values and
voltage ratings. While you're there ask for your free copy of the latest
Aerovox Catalog with complete listings of all Aerovox components.
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OX DISTRIBUTOR SALES DIVISION,

. In Canada: AEROVOX CANADA LID., Hamiiten, Ont.
Export: Ad Auriema, 89 Broad St., New York, N. Y., Cable: Auriema, N. Y.
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W Wibrators
are Not alike !

Only Mallory vibrators offer the
exclusive new feature . . .
electrical contacts without Contact
Buttons. Thanks to new materials
and new design, contact is

made directly between the
vibrating reed and sidearms.

This new design reduces the weight
and mass of the vibrating reed —
making this new Mallory vibrator
quieter than ever before possible.
This completely new concept

in vibrator design can give up to
1009, longer life by actual field
test—and at no extra cost to
service-engineer or customer!

This new design is now being used
in all current replacement-type
vibrators. At your Mallory
distributor — NOW.

P.R.MALLORY & CO.

Service Engineering

(Continued from page 33)

vice easier than mobile. For example,
with the ’scope the service engineer
can see the whole pulse train that is
being transmitted or received. He
can, if he wishes, monitor any one
pulse of the train; he can see the
modulation or, with the aid of a cali-
brated dummy load, see how much
power he is putting out. Service en-
gineers who have had experience on
both mobile communications and
home television receivers are in a
favorable position to accept micro-
wave service with only a little addi-
tional (raining.

Simplified Controls Featured

In older microwave systems the
number of adjustment controls far ex-
ceeded the number one would expect
to find in a mobile system. In the
newer type of microwave system’,
controls are at a minimum. There are
no new laws. Peaking the grids and
dipping the plates still hold true. The
sequence of events which take place
to produce the pulse train are auto-
matic. There is no guess work. With
the ’scope and its accessories, such as
a marker generator, each pulse can
be checked for proper position, and
should any pulse be found out of posi-
tion, one control can correct the diffi-
culty. The days of microwave being
a knob-twiddler’s nightmare is a thing
of the past.

*Such as the 2000-mc¢ Quadriphase.

FREQUENCY METER, featuring tran-
sistorized circuitry, tuning mobile ra-
dio base station for peak operation on
150 mec. Meter can service multiple
transmitter instaliations operating on
from one to twenty channels in 25 to
470 mc land-mobile radio service
frequency bands. (Type 5830-A; Allen
B. Du Mont Laboratories, Inc., 730
Bloomfield Ave., Clifton, N. J.)
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SYMBOL OF AN ENGINEER'S FUTURE...

RCA offers the opportunity for you to apply your engineering talents to its FOR INTERVIEW

Missile Test Project at Patrick Air Force Base, Florida—""Launching Site DURING IRE CONVENTION
of the Sutellite. Contact our representatives
Here at the world’s largest missile testing laboratory, extending from Florida at Convention Hotel

far across the South Atlantic, youcan enjoy professional status with the recog-
nized leader in electronics. Unprecedented growth opportunities are otlered
in various phases of data acquisition, transmission and processing, including
Radar—Communications—Optics—Computers—Timing—Telemetry.

For complete information
about this new and
challenging field, write to:

At RCA’s Missile Test Project you will enjoy professional advancement Mr. Joseph Siegel
combined with famous Florida living. You and your family will appreciate Personnel Manager, Dept. N-34C

the ideal climate on Florida’s Central East Coast which allows year 'round RCA Service Company, Inc.
Missile Test Project

outdoor activities. P O Box 1226
Let MTP become a symbol of vour future! Melbourne, Florida

MISSILE TEST PROJECT - MELBOURNE, FLORIDA

Tmk @
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2 3 Separate

Heater Voltages
on the Dynamic”

JACKSON 648A

Assure Accurate

Tests for all
Series-String Tubes
...The Correct Voltage
for Every Known or
Presently Planned Type.

YOU CAN MODERNIZE YOUR PRESENT 648

New 648 FV Kit provides same heater
voltages as the new 648A Tester. Only
four wires to solder. Installs in minutes.
Available from your distributor now.

JACKSO

Cewvice Bgmwwd y
Test Bquipmert

16-18 §. Patterson Boulevard « Dayton 2,.0hio

=
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In Canada: The Canadian Marconi Company
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Color-TV Installation
(Continued from page 11)

voltage relatively high, but the supply is
regulated, and there is considerable cur-
rent capacity in the circuit. Severe shock
will result if the high-voltuge is acci-
dentally contacted by the operator,

Corona is a serious problem, and it is
not practical to puncture the high-vol-
tuge lead to the picture tube to ohtain
& measurement. Long hot arcs, which
nmay damage the output transformer, are
usually encountered if one tampers with
the insulation of the high-voltuge system,

It should Dbe noted that some color-
TV receivers use a hvdrogen Dbleeder
tube, instcad of a triode regulator, for
high-voltage regulation. The Dbleeder-
type regulator does not provide a ser-
vice adjustment, and usually requires no
attention during installation procedures.
Unless there is a circuit fault which pre-
vents adequate striking voltage from he-
ing applied to the regulator tube, the
value of the high-voltage supply will be
maintained correctly and does not re-
quire measurement. OF course, a weak
high-voltage rectifier tube can cause the
output from the flyback circuit to fall
below the striking voltage of the regu-
lator tube.

It is sometimes supposed that regula-
tion is emploved only in a color-TV re-
ceiver lo compensate for changes in line
voltage. Although this function is per-
formed by the regulator, this regulator
also serves to maintain the beam current
constant as light and dark areas are
scanned in the pictire tube. The total
beam current from the three guns is rel-
ativelv large and unless regulation is
provided, the picture tube will not oper-
ate properly.

A triode-type of high-voltage regulator
requires adjustinent, because the char-
acteristics of the regulator tube vary as
the tube ages, and are also somewhat
differeut from tube to tube. For this rea-
son, whenever a service call is made to
check poor convergence on a receiver
that uses a triode-type regulator, a pre-
liminary check ot the high-voltage value
should be muade.

The next step in the setup procedure
involves the adjustment of the purity
magnets, provided that the picture tube
is in preliminary convergence. Unless it
is known that the tube has been rough-
converged before delivery, a check of
static convergence should be made at
this time.

In this operation, the output from a
white-dot gencrator is avplied to the an-
tenna-input terminals of the receiver to
obtain a dot pattern on the screen of
the picture tnbe, as illustrated in Fig. 3
(p. 10).

In most cases, the screen controls
(red, blue, and green) for the picture
tube will have been adjusted to obtain
visible output from all three guns. ow-
ever, if the screen controls should be
turned down so far that one or more of
the guns is not producing visible output
on the screen, the controls should be
advanced as required; the three outputs
should be bualanced sufliciently at this
point so that the dots appear white.

The screen controls for the picture
tube may be mounted on the back of
the receiver chassis, or in some cases
they may be found under an access door
or plate on the front of the receiver.
Most receivers provide screen controls
for red, green, and blue gun output, re-
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spectively, but one will encounter an
occasional receiver in which the red
screen current is fixed, and in this in-
stance, controls are provided for the blue
and green screens only.

Many receivers provide a range of
red-screen control which prevents set-
ting of the red screen current too high;
but some receivers have a wider range
of screen control, and in such cases it is
important not to exceed the allowable
red-screen current. When this possibility
exists, the receiver service notes should
be consulted for they will specify a
measurement point in the receiver cir-
cuits to serve as a guide in adjustrment
of the red screen control. The red gun
draws the heaviest current of the three,
and if the permissible limit is exceeded,
damage to the picture tube may result.
In uny cuse, the red-screen control
should not be turned beyond the point
at which the red dot blooms and looses
focus when the customer’s brightness
control is turned to maximum.

The beam-positioning magnels or pots
are adjusted, if necessary, to obtain good
center-screen convergence. This check is
required, because convergence and pur-
itv are interrelated to some extent, and
if the convergence is poor, the purity ad-
justments cannot be made properly.

Most receivers provide three beam-
positioning magnets and a blue lateral
corrector magnet on the neck of the pic-
ture tube, as illustrated in Fig. 4 (p. 10).
However, some receivers utilize pots in-
stead of beam magnets for adjustment
of static convergence. When pots are
provided, these will be found mounted
hehind an access plate or door on the
front of the receiver cabinet.

The dot motions resulting from ad-
justiment of the static convergence con-
trols are illustrated in Fig. 5 (p. 10). It
will be noted that the red dot moves
diagonally on the screen, and the green
dot moves on an opposite diagonal.
Hence, there is a crossover point for the
red and green dots, and convergence oc-
ciurs at this crossover point. Two con-
trols are required for the blue dot; the
beam magnet (or pot) moves the blue
dot verticallv, while the blue lateral cor-
rector moves the blue dot horizontally.
By suitable adjustment of these four stat-
ic controls, the red, green and blue dots
can be brought easily to good conver-
gence at the center of the screen. If the
pattern is out of convergence at the top
and bottom, and at the sides of the
raster, one should not attempt to obtain
final convergence at this time, but pro-
ceed to the purity adjustments.

Three groups of adjustinents are util-
ized in obtaining field purity, as illus-
trated in Fig. 6 (p. 11). These comprise:

(1) Position of the deflection voke on
the neck of the picture tube.
(2) Adjustment of the purity mag-
nets on the neck of the picture
htbe.
Adijustment of the rim corrector
magnets. (In some receivers, an
electromagnetic rim coil is used
for edge-purity adjustment.)
Purity adjustment conventionally starts
with the red field. The red gun, as noted
previouslv. draws the heaviest beam cur-
rent, and is somewhat more difficult to
adjust than the green and blue guns. To
obtain the red field, the white-dot gen-
erator should be disconnected and the
blue and green guns disabled. In some
receivers, the blue and green grid leads
from the socket of the picture tube can
be wuplugged from their amplifier termi-

(3)



nals, and inserted into grounding termi-
nals to ground ouf the blue and green
guns. In other receivers, the grid leads
cannot be unplugged, but 100,000-ohm
resistors can be shunted from the lead
terminals to chassis to ground out the
blue and green guns. In still other
receivers, the blue and green screen con-
trols must be turned to minimum to dis-
able the blue and green guns.

The customer’s brightness control
should be advanced as required to ob-
tain satisfactory brightness of the red
field. We are now ready to proceed
with purity adjustments. In most cases,
the deflection yoke will have bheen ad-
justed correctly prior to delivery of the
receiver; however, it should be kept
in mind that inability to obtain good
purity can be due to improper location
of the yoke. The yoke is mounted on
slot-hole Drackets, so that it can be slid
along the neck of the tube; the yoke
can also be adjusted vertically, and it
is essential that the voke be centered
concentrically on the neck of the tube.

The purity magnets consist of two flat
ring magnets mounted face-to-face. Each
maguet has a projecting tab, and when
these tabs are rotated to fall together,
the purity field is at a minimum value;
the fields from the two inagnets then
cancel. When the tabs are rotated 180°
apart, the fields aid, and maximum
strength of purity field is exerted. Not
only must the strength of the purity field
be adjusted suitably, but the purity as-
sembly as a wlhole must be rotated on
the neck of the tube to obtain proper
orientation of the magnetic field. Good
edge purity is obtained finally by ad-
justments of the rim magnets, or the
rim coil, as the case may be. (Yoke
and purity-magnet adjustinents serve to
produce an uncontaminated red field,
out to within an inch or two of the
screen edges.)

On some receivers the rim magnets
can be moved away or closer to the
picture tube; on other models, the rim
magnets can only be rotated in their
holders. Adjustment of these rim magnets
serves to obtain an uncontaminated red
color field out to the extreme edges of
the screen.

Circumstances will arise frequently, in
which good color field purity cannot be
obtained, no matter how carefully the
purity adjustments are made. This situa-
tion results from residual magnetism in
the picture tube, shield, supports, or
chassis. To cure for this diffculty the
affected part must be degaussed. Re-
sidual magnetism usually arises from
careless handling of magnetized tools,
pm speakers, etc.

Degaussing is accomplished by means
of a degaussing coil, as illustrated in
Fig. 7 (p. 11). The coil comprises sev-
eral hundred turns of insulated magnet
wire (about No. 24) wound into an air-
core coil about 15" in diameter, and con-
nected to a 10’ lamp cord and plug. The
completed coil can be taped up, and
when completed appears like a large
doughnut. Degaussing coils are commer-
cially available, if the operator does not
wish to construct a coil.

A degaussing coil is usually applied
by holding it flat against the face plate
of the receiver, and pligging the coil
into a 117-volt ac outlet. The coil should
be held in this position for about a half
a mimite, and then one should slowly
back away from the receiver. When the
coil has heen removed six or eight feet
from the receiver, it may be unplugged.

i/

Model TF-56MO*

Ward
Tear Drop Moun

« =« the replacement antenna

with original equipment styling

Here’s the fast-selling style leader of them all ... a new
antenna designed for new car styling. Looks like the
% original equipment models, and combines smart
L appearance with finest reception!

% Easy, quick installation

% Mounts completely from outside of car
% Angle adjustment to 35° in all positions
% 3 sections extend to 56”7 from 22”

% Heavy chrome plating throughout

% 54” lead-in

Order your WARD Tear Drop Mounts today. Replace
old antennas with these finest, newest models with that
sales-appealing original equipment look. Write now.

sk This model fits'newest 1957 cars as is. For Ford, order
Adapter Pad No. C-62 available in bulk.

o LIST PRICE $4.28
- & % Individual Shipping Wt. 1-1b.

~~ PRODUCTS CORP.

DIV. OF THE GABRIEL.COMPANY

1748 EUCLID AVE. e CLEVELAND 15, OHIO
IN CANADA, ATLAS RADIO. CORPORATION .+ 50 WINGOLD. AVE - TORONTO, ONTARIO
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WE MAKE CONDENSERS . . .

NOT SCREW DRIVERS!

But for a limited time you can get from your PLANET DIS-
TRIBUTOR—FREE—this handy three-blade Versatool with the
purchase of the thirty-five popular PLANET Condensers
contained in the PLANET SD-35 Assortment.

See your Planet jobber now.

PLANET SALES CORPORATION
225 BELLEVILLE AVENUE, BLOOMFIELD, N. J.

"See you later alligator...
...afterwhile crocodile”

Familiar as old shoes, good enough friends to have nicknames,
useful as knite, fork and spoon—Mueller clips do the humble
but important work of connecting test circuits the quick, de-
pendable way. They are indispensable, inexpensive, and prac-
tically indestructible. What more can you ask of clips?

Our line is ulways changing, always abreast of the times—
sometimes ahead. 1low long since you've checked our catalog?

N
Write factory for FREE""Mini-gator” & and FREE CATALOG

%ZM[G@ 1573Y East 3lst Street
;7 ZL(Q . Cleveland 14, Ohio
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ASSOCIATIONS

ARTSD, Columbus, Ohio

AT 1HE TinrTEENTH birthday meeting of the Associated
Radio-Television Service Dealers” Association, held re-
cently, the oflicers for 57 were instulled. At the cere-
moiies weve Jack Voigt, president; Paul Ilerman, vice
president; Leo Loudner, treasuver. and Don Sisk, secre-
tarv. Members of the board of directors. also at the cele-
bration, were Bill Wure, Herman Francis, Harold Cash-
dollar. Don Blazer, Dick Lytle and Joln Graham.

Herman Francis has been named chainnan of the ad-
vertising. publicity and public-relations committee. John
Graham was reappointed editor of the association’s
monthly news hnlletin,

RTG, Long Island, N. Y.

A7t A _EcEnT monthly meeting, the Radio und Television
Guild of Long Island endorsed the principle of licensing
of TV repairmen.

Full support was withheld pending three consideru-
tions which ussociation members said they consider es-
sential for effective licensing:

1) The television service industry must be ussured of
full representation in the preparation of any liceus-
ing bill within the state of New York.

2) An active member of the TV service industrv should

be a part ol any permunent commission that might

he established to supervise licensing.

Betore any local licensing bill is passed an attempt

should be made to obtain state or at least county-

wide licensing.

o]

RTA, Pasadena, Calif.

SeTTING UP of un insurance program for a small busi-
ness involving liability, property, and life insurance
needs of a TV service and sales operation, was covered
in a special tulk by an insurance expert during u recent
meeting of the Radio-Television Association, Pusadena
Culif. Up-to-date information on the new all-risk floater
commercial liability policies was presented.

Also offered was a report describing a plan to con-
solidate the ten Service Men’s associations in the Los
Angeles County area into a single area organization,

TEN YEARS AGO IN SERVICE

THE FIRST STATEWIDE convention, featuring a series of
talks and an exhibit of test equipment, accessories and
components, was announced by the Federation of Radio
Servicemen’s Associations of Pa. . . . The Radio Service-
men’s Association of the Upper Catskill Mouutain-Sus-
quehanua Valley area held its first meeting in Delhi,
N. Y. . . . In view of the interest in apartment house
master-TV antennas, the educational committees of as-
sociations programmed clinics headed by industry ex-
perts to review the types of antennas that could be used
and installation techniques required. . . . A cross-indexed
volume control guide was issued by Clarostat Manutac-
turing Co., Inc. . . . A 12-page engineering data folder
describing carbon and wirewound variable resistors was
announced by P. R. Mallory and Co., Inc, . . . P. R.
Duawson was named renewal sales manager of Tung-Sol.
... L. J. Youngblood was appointed vice president in
churge of sules of Clarostat Manufacturing Co., Inc.

www_americanradiohistorv com
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/'3 WATT SIZE
9/16" x 1/4"

S WATY SIZE
1-1/16" x V1/327
AXIAL-LEAD RESISTORS

Vitreous-enameled, power-type wunils
signed to withstand high temperatures.

de-

LITTLE DEVIL ®
COMPOSITION
RESISTORS .
Meet all MIL-R-11A
requirements. Rated ot
70C rather thon :40C,
Available in ¥, 1, and
2-watt sizes in all
standard RETMA values.

BROWN DEVIL ®
RESISTORS

Vitreous-enameled. In 5,
10, and 20-wott sizes.

TYPE AB
POTENTIOMETERS

Resistance maleriol is
solid-molded, noise-
iree. Rated at
2 watls,

FR-7.5 FUSE
RESISTOR

For easy
replacement
in many
television
receivers,
1%" Tinned
wire leads.

‘write for stock
catalog

eliminate call backs...
use dependable,

industry-preferred.. ..

OHMITE

COMPONENTS

OHMITE MANUFACTURING COMPANY
3642 Howard Street, Skokie, lllinois

BE RIGHT WITH

OHMITE

DEPENDABLE
RESISTANCE UNITS

UHF Oscillator Tubes
(Continued from page 43)

is not properly assembled. There are
several methods to determine if a
tuner is working properlv. The plate
current to the oscillator should be
checked for all positions of the tuning
elements. Most tuners require from
15 to 25 ma, and this varies from
tuner to tuner. To delermine if the
oscillator is tuning smoothlv and
properly over the ulif band, the diode
mixer current should be checked. The
current should be essentially uniform

| over the tuning range and free of any

holes or sharp current changes. Most
tuners will function satistactorily if
the diode current is between 250
microamperes and 2 or 3 milliamperes
throughout the tuning range.

Oscillator Activity Checks

If the coupling network between the
oscillator and the mixer is questioned,
the oscillator activity can be checked
over the tuning range by measuring the
oscillator grid current. It should be about
the same magnitude as the diode mixer
currents. In most cases, it is diflicult to
obtain a current test point for the grid
current. If a otvm is available, the grid
voltage of the oscillator can be neasured
using a l-megohm resistor in series with
the meter lead. If the grid resistor is
known, the level of grid current can be
determined. In most tuners, the lowest
oscillatar activity and highest plate cur-
rents exist when the tuner is near the
high frequency end of the spectrum. If a
particular service area contains uhf chan-
nels near the upper end, the tuner must
be carefully serviced to provide the
proper operation for these channels.

It has been said that the 6AF4 has |

given poor performance compared to the
other tubes in u TV set. The relative
short life is due to several factors:

(1) Small cathode and plate dictated
by the high frequency require-
nients.

(2) Abnormally high cathode currents

necessary to provide suflicient ac-

tivity from inexpensive tuning ele-
ments.

Abnormally high cathode tempera-

ture to provide the necessary high

cathode currents.

(4) Abuormally high plate dissipation

resulting from high plate currents.

For the reduction of oscillator radi-

ation, excessive shielding restricts

heat radiation from tube.

Unusually tight requirements on the

stability of tube characteristics.

(3

2y
D

/()'/\

All of these factors coniribute to short
IifeI and poorer performance prior to tube
fuilure,

When one thinks of the tube and ser-
vice problems associated with ulif he
must remember that only a few years ago

| commercial glass vacuum tubes were not
| considered acceptable for FM or vhf
TV service. With the elforts being put
| forth by the tube and tuner manufac-
turers, and with good service practices in
the local areas. ulif service should be-
come as reliable as the present day ofif
service.

Model 290X

e

*36"° Net @

HIGHLY ACCURATE
AM GENERATOR

Specifically designed to meet
the accuracy and high speed
requirements of today’s radio
servicing. All output frequencies
easily obtained by dialing the
front panel selector switch.
Crystal accuracy through addi-
tion of crystal in holder provided.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10521 Dupont Ave. * Cleveland 8, Ohio

PILE UP PROFITS

by speeding up your service. Read
CORNELL-DUBILIER'S pocket-size monthly
magazine loaded with short-cuts and aids
to servicing. PLUS a “Sell-Swap-Buy”
section for your ad. Mailed FREE to your
home every month for the asking.

1 1
1 CORNELL-DUBILIER ELECTRIC CORYP: ]
: DEPT 8387 SOUTIH PLAINFIELD, N.J :
y OK! Send me “The Capacitor”—Free )
] ]
: Nane, _ —— :
) Please Print! )
: Address :
1 ]
: City. ___Zone State_ :
1 My occupation or ]
\ “obtitle ia '
L e t
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. with ATLAS
I-I.OW

high quality

low price

PAGING &

TALK-BACK SPEAKERS

6 sizes and types.

All impedances

from 4 to 45 ohms.

From 5 to 15 watts.

From $15.00t0 $24.00 NET.

WEATHERPROOF LINE
MATCHING TRANSFORMERS
For constant impedance

or constant voltage systems.
$5.00 NET.

HIGH-POWERED

PUBLIC ADDRESS SPEAKERS
Four sizes from 2%’

to &' air column.

From $10.00 to $39.00'NET.

U-l APPROVED
EXPLOSION-PROOF SPEAKERS

For hazardous applicotions.
Several sizes, all classes.
From $66.00 10 $75.00 NET.

SUPER-POWER DRIVER UNITS
For all purposes,

powers, frequencies.

From $15.00 10 $30.00 NET.

MIKE STANDS & ACCESSORIES
All sizes and types:

boom stands, desk stands,
adapters, fittings, etc.

NEW! SWITCHBOARD
MIKE SUPPORT
Adjustable 12" goose

for dispatcher office,
dais, table, etc.

#58-1...87.80 NET.
NECK-SUPPORTED

o
Ny
MIKE STAND f‘% “;\

Quick 3 =t
vick, easy 3-woy N

ENEW! “CHESTY"

adjustment. Lightweight.
Multiple uses.
#NS-1...%$3.00 NET.

NEW! MIKE FOOT SWITCH
Hand, foot or knee
operation—shielded;,

grounded, noise-free,

dependable, damage-proof.

#FS-1....$7.20 NET.

SEND FOR COMPLETE
FREE CATALOG

e\ ATLAS sounDp CORP.

In Canada: Atlas Radio Corp.,
Ltd., Toronto, Ont.
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neck. Use as desk support,

§1442 39th St., Brooklyn 18, N. Y.

|

| ume level of internal speakers, (1.

Audio

(Continued from page 39)

less than one hour. With hand saws,
it would have taken a couple of davs.

To avoid cutting the paper jacket
with the sawblade, the insulation was
moved. The grilles were then fustened
to the underside ot the tiles, using
1% oval-head chromium-plated wood-
screws, which went through the tiles
into the furring strips to which the
tiles were nailed. Cup washers were
used on the heads of the screws to
improve the finish of the job. The
speakers were placed over the holes
in the attic. It was not necessarv to
fasten them down, since the replaced
insulation served to cover them up
and hold them in place, too. And no
sound could be radiated from the rear
Thus, each speaker had an infinite
balfle; tlie combination of celotex
tile and rock-wool insulation prevents

any sound from the back of the
speaker reaching the front.
From the air-conditioner closet.

speaker wiring (two-conductor plastic-
insulated solid No. 20) was brought
through a hole in the sheetrock wall
to the back of the amplifier. On this
job, a speaker-control panel was de-
signed, using three of the selector
switches which came with the
speakers. This allowed the selection
of any combination of speakers de-
sired. However, later it was found
best to provide all-room sound and so
switching is no longer used.

Ten-Watt Amplifier

The amplifier used on this job wus
a 10-watt unit which, in addition to
the regular input, featured an input
for a radio tuner and crystal phono. As
a radio set was on hand, connections
were made fron the speaker voice coil
to the amplifier to allow radio pro-
grams to be fed into the svstem.

Fortunatelv. due to the low volume
levels used, matching of the low in-

Trans

ﬂ:ﬂa "
25-0hm, t0-Watt
Wirewound Pot
Outside Speaker

SPEAKER OUTPUT circuit in variety-
store sound system. Outside speaker was
connected directly to secondary and
volume can be adjusted to leve! needed
by master gain control of amplifier. Vol-
2 and
3) can be reduced by wirewound 25-ohm
potentiometer.

Qutput

8 Ohm
Sec

pedance of the 3.2-ohm speakers to
the 8 or 16-ohm output of the ampli-
fier did not present a problem. A total
of six speakers was used and con-
nected in pairs; this developed a total
impedance of around 2.1 ohmns, and
the 8-ohm tap on the amnplifier was
used. If it were necessary to produce
a higher volume level, a better natch
(using individual matching trans-

formers) would have been necessary.

In another installation made in a
variety store, the owner wanted not
only music fed to indoor outlets, but
outdoors, too, to call attention to dis-
play windows. A fairly low level was
desired inside, with a little more for

One end snaps firmly
into your 99-PR or
99-JR handle — nut
driver or single end
serewdriver  snaps  into
other end of extension
shaft. You’ve added 6”7 for
those hard-to-reach  jobs.
Your distributor has them.

XCELITE, INCORPORATED

Dept. V, Orchard Park, N. Y.
1n Cavada—~Charles W.

Litd.. 6 Alcina Ave,
Ontario

Pointon,
Torontoe,




the external speaker to override street
noises. This was accomplished by in-
stalling a separate level control, so
that the full amplifier output could be
fed into the street speaker, while the
indoor level could be turned down. A
25-ohm wirewound potentiometer was
connected across the output and the
three inside speakers were hooked up
to the slider and the common ter-
minal. Once again, while there was an
obvious mismatch here, the results
were satisfactory.

The amplifier used on this assign-
ment was a straight 10-watt chassis,
with a pair of 6V6’s in the output, a
12AX7 as a phase-inverter-driver and
another 12AX7 as a cascade pre-
amplifier to provide enough voltage
gain to operate the amplifier from a
variable reluctance pickup or am
other low-level cartridge. If one of
the new high-output ceramics is used,
a single triode may be substituted. A
third 12AX7 was used as a degenera-
tive tone-control stage. It was found
to give sufficient control over bass
and treble.

Amplifier Used As Radio

A circuit innovation on this anpli-
fier made it possible to use the ampli-
fier as a radio, too; thanks to a local
station that provides a strong signal.
A crystal diode in the input of the
amplifier, linked to a vari-loopstick
and a small trimmer for tuning, plus
a section of fine wire for pickup, en-
abled us to obtain sufficient signal to
operate the amplifier. A spd! switch
permitted switching to radio or
amplifier, only.

Speaker locations were difterent in
this case. Three speakers were used
to cover the area, and another in the
front doorway. One was mounted at
the rear of the store, unother halfwa
up on a side wall, and the third part
way down the opposite wall, nearer

Ant as needed

Loopstick
Xtol Diode,

s \
To
Phono Pickup

To
Amp Input

RADIO-PHONO switch on home-built am-
plifier using loopstick with trimmer, crys-

tal diode and section of wire for pickup. |

A small transistor amplifier could be used
here, if needed.

1

|
|
|
|
|
|

the front. With approximately the
same level in each speaker, good
coverage of the entire area can be
obtained.

The Initial Survey

When making the initial survey to
determine speaker locations and
levels, it was found best to do this
during normal working hours, when

average noise levels were present. A
check made after working hours, with
machinery silent and customers and
clerks gone, would be of no value.

If noise level is high, it is better to
usc¢ more speakers running at lower
volume to get the needed coverage,
than to attempt to cover the same area
with one or two speakers, driven to a
higher level. The one or two-speaker

(Continued on puge 56)

RECOTC

REPLACEMENT
NEEDLES

Kit 2100

I's easy to sell famous Recoton Replacement Needles on
every service call you make! Everyone buys phonograph needles
— and Recoton’s have 100% consumer acceptance. Easy to carry in
Recoton’s smart, professional # 100 Kit, complete with eye
loupe and tools, all Recoton Replacement Needles are easy
to find, too, without guessing, and best of all, easy to install.
That's why more service men, recommend — and sell —
RECOTON Replacement Needles on every: job!

RECOTON CORPORATION

52-35 Barnett Avenue
Long Island City 4, N. Y.

IN CANADA: QUALITY RECORDS, LTD., TORONTO

BEWARE OF IMITATIONS

_ There Is Only One Original Dependable NO-NOISE

Cleans, lubricates, protects . . .

not a carbon-tet solution. Ntill
Volume availsble in the new 6 oz. spray
Control can.

and Net to servicemen—3$2.25

Contact

Restorer

with

Perma-

Film

2 oz. hot-

tle., Net

to serve N .

: Also available in 8

icemen. o0z. Bottles and quart
cans.

$] ,Uﬂ At your nearest dis-
tributor.

ELECTRONIC CHEMICAL CORP

; ® LUBRKCATS
L] Y
Jersey City 4, N. J. m—

813 Communipaw Avenue

oo

TUNER-TONIC
with PERMA-FILM

Cleans, lubricutes. restores

all tuners, including wafter

type. Won't change or af- F o

feet capacities, inductance 3

or resistance. Wou't harmn OIS}U,
insulations or precious W i

metals, attack plas
ties. For television, radio
and FM. Eliminates all
noisc, oxidation and dirt
indefinitely.
Non - toxie,
non-intlam-
muble, in

sures trou-

nor

6 0z. Aerosol
Cnu: Net to
servicemen.

ble - free 33 25 {”Ul PP
perform

f -1y
lixira economical be- * QEang {
cause a small amount

does the job! * RESTORes
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coming

MARCH 20

-

RIDER'S TV 20

The only source of unabridged
factory prepared and factory
accurate TV receiver servicing
information.

LIMITED PRINTING

Reserve your copy at your jobber.
1f your jobber does not handle
Rider Manuals, write direct.

IF YOU WANT THE BEST
IN TV SERVICE INFORMATION

RCA EMERSON
PHILCO MOTOROLA
ADMIRAL  CROSLEY

GE ZENITH
SYLVANIA WESTINGHOUSE
HOFFMAN PACKARD-BELL

.. YOU CAN GET IT FROM
YOUR JOBBER IN

RIDER'S NEW
SDO

("single diagram only")

SERVIGE

ONLY 50¢ PER CHASSIS
FACTORY-ACCURATE...
DEPENDABLE!

JOHN F. RIDER Publisher, Inc.

116 West 14th-St., New York 11, N.Y
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(Continued from page 55)

{installation would only result in blast-
ing near the speakers, and insufficient
| volume further away.

Baflles for the store speakers were
plywood boxes. These can be made in
| the shop, using a sabre-blade saw to |
cut out round or oval holes, and also |
to cut the box walls to size, if need be.

Other Cabinet-Work Tools

Another very useful small tool for|
cabinet work is the vibrating-tvpe
sander®. These can be used to give a
real prolessional finish to woodwork. |
Ballles may be painted, stained and
lvarnished, or covered with plastic

QUICK-THREAD reel, designed to ex-
! pedite loading of recording tape, sup-
| plied with 5’ and 7” tape reels. Reel

features a loading slot accessible at
the outer edge of the reel. Tape is
inserted in this slot and automatically
guided to the hub. When loaded in
this manner, it is claimed that the
tape can be fastened without the
fingers ever touching the reel. Each

a write-on surface to permit indexing
of the reel. (Reeves Soundcraft Corp.,
10 E. 52nd St., N. Y. 22, N. Y.)

COAX 12”7 loudspeaker which is said
to provide high flux density, low

cone tweeter, Uses a large Alnico V

magnet and an l-¢ dividing network.

(CA-12; Sonotone Corp., Elmsford,
)

side of reel has an indexing area with ‘

resonant frequency, and an elliptical I

r- L 1 ¥ 1 I 4 N 1 J J

SENCORE

I Needed

J Components < .
At YOUR I
Fingertips!

3 pole, 12 position switch individually
selects one of the ''36" components
for direct substitution. L

Contains:

Y 12—1 watt 10% reslstor
from 10 ohms to §600 ohms

% 12—Y% wott 10% reslstors
from 10K ohms to 5.6
megohms

W 10-600 volt capacitors Completely isolated
from 100.mmifd. to .Smfd.

% 1—10mfd., 430V Electrolytic

% 1—40mifd., 450V Eectrolytic

l_A,
—yrr 1. rr 1 J 7 3 ¥ 1 K 1 I 3 1 1 .1/

POPULAR
SENCORE
PRODUCTS

% For Shop, lob, or outside service |, Trgn,ige, I
AVAILABLE AT ALL PARTS Tester I
- DISTRIBUTORS! | * grekose
s F‘l:“”, I.

- " l - . [ men
M SERVICE | = |}
INSTRUMENTS CORP. Regulater .

171 OFFICIAL RD., ADDISON, ILt. L Bios Supply

the cartridge that

scoresl 100%

passes all
tests with
FLYING

_ COLORS

DEL *'555 SDM"
ETAL SHIELDED
MAGNETIC

TU}QNOVER. CARTRIDGE

méd the best performer by a national
indepgndent reséarch organization!

aimed the best by audiophiles everywhere!

Sturdy construction, exceilent. performance,
popular price, make-it the best bet for bigger
profits, bigger sales! Write for descriptive

literature today.

RECOTON CORPORATION

52~35 Bornen Ave. Long liland: City 4, N. Y.
In Conode: Quotlity Records, Ltd.. Torenre



leatherette, as may be required. | the modern serviceman

| To cover aker ¢
o cover the s.}.)e iker cutouts we reads RIDER books
used the metal grilles supplied with 3
| the auto-radio kits. on theory and servicing
1 ) ' . . . his future depends on
“Wen or Weller. electronic knowledge

NEW BOOKS

[ HOW TO INSTALL & SERVICE
INTERCOMMUNICATION SYSTEMS

by Jack Darr
Covers the entire field of commercial inter-
communication enubling the reader to in-
stall and service this equipment. Discusses
basic amplifiers, special speakers, switching
arrangements, a-c and a-c/d-¢ systems, wire-
less systems. cabling networks, all-call sys-
tems, paging systems, remote and master
svstems, one and 2-way intercom systems,
home and industrial installation, outdoor
wiring, system reguirements for particular
applications. Test equipment and tools
needed for troubleshooting, numerous illus-
trations of test setups included. Design tech-
niques covered. =189, soft cover,

152 pp., $3.00.

[] REPAIRING TELEVISION RECEIVERS

by Cyrus Glickstein

The most modern completely practical hook,
written by an expert in TV receiver repuir.
Devoted to troubleshooting and repair tech-
niques that are modern, yet down-to-earth.
Covers the use of simple as well as elaborate
Speaker test equipment. Profusely illustrated. Not a
theory book, it is a puide for every TV
technieian beeause it explains step-by-step
procedures. =191, soft cover, 212 pp., $4.40.
[7) SERVICING TV AFC SYSTEMS

by John Kussell, Jr.

Troubles in the AFC systems of TV re-

«—+ Speaker

Speaker

“Before you start fiddling with
this phonograph—did you

brlng JENSEN NEEDLES?” rChonger ceivers are ditticult to diagnose and correet.
i ) | This book discusses the trouble, location, and

—Amplitier | repair of the major types of AI'C circuits

! used today . . . as well as some of the less

{ common AFC systems the technician may
F encounter. The theory, waveforms, com-
__Outside Speaker ponents, common faults, and their diagnosis
‘ o in these systems are presented in a munner
1 ihat affords the reader a thorough under-

standing of AFC circuits and their behavior.

SPEAKERS in long narrow store build- Supplemented by more than 75 illustrations,
ing to provide adequate coverage. Semi- it makes it casy for the technician to locate
a . . . . . and correct troubles. =192, soft cover, 128
circles indicate approximate distribution pp., illus., $2.70.
of each speaker. Amplifier and changer O TV TUBE LOCATION & TROUBLE GUIDE
were located at front behind cashier’s (RCA) by Rider Lab. Staff

desk for convenience in operation. This book shows the tube locations, key

voltages, signal paths and comman troubles
BATTERY in all RCA receivers produced between 1947
and 1956. =194, soft cover, 56 pp., $1.25.

I 1 OBTAINING & INTERPRKTING TEST
SCOPE TRACES by John F. Rider. =146, soft
cover, 190 pp., $2.40.
[1 SERVICING TV VERTICAL & HORIZON-
TAL OUTPUT SYSTEMS by Harry Thomas.
22150, soft cover, 176 pp., $2.40.
] HANDBOOK OF 630-TYPE TV RE-
CEIVERS by Miller & Bierman. =174, soft
cover, 200 pp., $3.50.

PICTURE BOOK OF TV TROUBLES

by Rider Lab. Staff

[] Vol. 1: Horizontal AFC-Oscillator Circuits.
=168, 80 pp., $1.35.

Vol. 2: Vertical Sweep-Deflection Cireuits.

=168-2, 96 pp., $1.80.
[0 Vol. 3: Video 1-F & Video Amplifier Cir-
cuits. zT168-3, 96 pp., $1.80.

| [ Vol. 4: Automatic Gain Contro! Circuits.

MODEL *'A’"

NEE
DLE Anp lcczssoav DEPARTMENT

Converts Battery Radio
to Electric Operation!

] Vol. 5: Herizontal Output & H-V Circuits.
=168-5, 108 pp., 51.80.

[J Vol. 6: THorizontal & Vertical Sync Circuits.
=168-6, 120 pp., $1.80.

] Vol. 7: Sound Circuits & L-V Power Sup-
i 3 4 | plies. =168-7, 61 pp., $1.50.

TV REPAIR QUESTIONS & ANSWERS

PHONO accessory merchandising unit. by Sidney Platt
Products displayed include ti- - [] =113, ¥Front Ends: 128 pp., $2.10.

rocy isplayed inc anaastati [] =173-2, Video Circuits: 128 pp., §2.10.
spray, anti-static wiping cloth, clip- | T =173-3, Sync & Sweep Circuits: 140 pp.,

on record brush that cle $2.10.
- “ 4] §ieansgEroon=s Z173-1, Deflection & H-V Circuits: 128 pp..
At A” Disfribufors just ahead of the needle; anti- $2.10.
dust plastic record covers, and a 3|.:j')1:_;)173«5, Sound & L-V Circuits: 120 pp.,
manufactured by LI Ll Gl 6] 5 A0 LR OIS e S These RIDER books and manuals and
| and turntable level to provide turn- many others are available at your Parts
® 5 1 i - i Jobber—Look for the RIDER BOOKSELLER,
%“M'P COMPANY table and tone-arm accuracy. (Electro if these RIDER books are not available,
‘ vox Co., Inc.. 60 Franklin St, E. order direct by checking books desired
g, in this ad. Add state and city taxes ]
472( N. Damen Ave., Chicage 25, Ill. Orange, N. J.) where applicable. Canadian prices 5% |‘——7"
manulacturers of electronis equipment: since 1928 higher. :1'[":|';;r1
| JOHN F. RIDER PUB., INC. s
116 West 14th St., New York 11, N. Y. R
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SERVICEMEN SEE , BENCH'FIEI.D TOOI-S BUSY SERVICEMAN

SAVES TIME,

New Source _O_f Income L L MAKES MORE MONEY

A WIRE STRIPPER-CUTTER, Strip-Er-Clip,

with a safeguard said to prevent ac- Direct-from-the-
WITH AMAZING I cidental nicking or cutting while wires factory PerUC*
St Ir l are being stripped, has been introduced _information
eam 0" l by Waulsco Electronics Manufacturing is the key . ..
Co., 100 W. Green St., Rockford, IIL o "
CLEANER | Unit features seven-stop  gauge he f'“d.s it
| which adjusts to the correct wire size. faster in
]

Steam |mns Strips and clips all wires ranging from The MASTER!

s (Full l

: Resale year 14 to 26 gauge. Made of heat-treated
Need meamn‘g supply) ’tool steel. Jaws designed for use in | The MASTER de-

cramped places. scribes, illustrates, lists w;ﬁ:‘,s"fgf_éest
specifications of over  Electronic Parts
125,000 items neces- Catalog
sary to radio-TV servicing. What’s more
it offers thousands of other products that
can lead to extra income in Hi-Fi, sound
and industrial servicing. You can buy, sell
and bill direct from The MASTER. It
shows list prices! 1546 pages of current,
direct-from-the-factory product informa-

Too!

‘ * Removes
clogging scale.
I * Safe
odorless
easy fo use.
I * Perfect for
hard water
l areas.
* Tested and

L;c::p";r::z: shacng lcgg,‘(_:‘lggner | tion, S}/stematically arranged for quick,
manufacturers. easy reference.
RLCEETRLELI LTI Im;.m';e“'"';""“'"'"»:_
| i Nationaily : e ot | Get the NEW
S Advertised : it s .
S in Parents, 1| orpEn o R SNAP-IN SHAFT DRIVER EXTENSION 1957 Radio-Electronic MASTER
= ivin etc. anQ
l = M— s | from your jobber, l A sNap-iN starT extension for Xeelite (21st edition)
OLO0000000000s or write direct for | . .
JOBBERS! Stll 8 | name of nearest screwdriver and nut driver kits, said to ONLY $2.95
| avaliabla, supplier. ‘ provide an additional 6" reach, has been at your parts distributor—or write for list
FAST CHEMICAL. PRODUCTS CORP. ‘ a)nnouncvd by Xcelite, Inc., Orchard The Radio-Electronic MASTER
| &5 Fuge‘Avenue.( Yonkers, N. Y' Purk, N. Y. 60 Madison Avenue, Hempstead, N. Y

Shait, 6" in overall length, has winged —

prongs on one eud to fit into the socket _

of the combination handles of the Xcelite SOLID JOINT PLIERS
9G-PR and 99-JR sets. The other end
of the shalt has a socket fastener like
that in the handles to receive nut driver
shafts and single-end screwdriver shafts
in the kits. Iorseshoe Co., Duluth, Minn.

'STOP

REMOVING GOOD CRT's FROM
TV SETS

CHECK THAT SET FIRST WITH

PIC- 7t

MODEL PT-f
A COMPLETE SERVICE INSTRUMENT IN
ITSELF

Two vrong-_EacH solid joint pliers,
duck bill DB538 and a needle nose NN38,
have been announced by Diamond Calk

DB58, an 8" duck bill plier, has a
short nose and long handles. Enables

user to grip objects in inaccessible places
with little pressure on handles. Jaws are

NO OTHER EQUIPMENT NEEDED diamond scored.

No larger than a 6K6
or 6S5N7, it requires
pmcncallv No space in
tube caddy

or tool box
only 2 NET %’;ﬁ,
w
SMALL IN SIZE, I1T’S A
PERFORMER NO SERVICF-
MAN SHOULD BE WITHOUT

LOOK FOR THIS!
Dynamic

COUNTER
DISPLAY

DeRO quality parts are
packaged for easy iden-
tification. Look for the
DeRO trademark on all
television acces:

Where ()unluv Cmmls—lhw DeRO!

NN58, an 8" long reach needle nose
ptier, also has diamond scored jaws. Nose

is shaped for bending and making loops

in wires.

FREE

Perfect door opener —ideal maker of that extra

sale —advertised in Life —Esquire —costs you

nothing —the DFF* Home Needle Tester Card.
.. Lets you fest needle in carfridge. Lets you sell
s needle each time. Write:

AT ALL LEADING DISTRIBUTORS!

'6...@.@.@............9@0@'
90 00 0O G900 9 © 0T G GO OO 000 06 00O

JOBBER—DEALERS! WRITE FOR DETAILS

D RO ELECTRONICS
e 134 NASSAU ROAD

*Duotone Fidelity Focus

THE DUOTONE COMPANY, INC.
KEYPORT, NEW JERSEY

ROOSEYELT @ LONG ISLAND o N. Y.
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ORE INCOME

IN 1957
FOR INDEPENDENT

TV TECHNICIANS!

precision-engineered

“for those who want the

finest”. . . is a non-
competitive line.

GENEROUS COMMISSIONS
THRU EXCLUSIVE
PROFITABLE TV

TECHNICIAN FRANCHISES
NOW AVAILABLE

Youcanrecommend ATR with the pride
and assurance of your own know-how
and the reputation and craftsmanship
of AMERICAN TELEVISION & RAD1O

N"...as originol sets
\N~"+ + « Os replacement sets
%~ .. as the No. 1 set in two-set homes
" . . and for special chassis installations
(without cabinet)

UNEQUALLED
IN
PERFORMANCE

UNMATCHED
IN QUALITY
CONSTRUCTION

UNSURPASSED
IN
BEAUTY

FOR FULLINFORMATION -~
WRITE TODAY FOR COLORFUL
BROCHURE SHOWING THE
NEW LINE OF ATR TV SETS

ALSO MANUFACTURERS OF DC-AC INVERTERS,

AT BATTERY ELIMINATORS, AUTO RADIO VIBRATORS

Amirican Teievision & Ranio Co.

Qualcty Products Since /93’1
SAINT PAUL I, MINNESOTA-U.S. A

INDUSTRY NEWS

WNBQ COLOR-COURSE MEETING
Over 100 sEervicE MEN attended a
recent color-TV  course meeting at
\WWNBQ-TV under the sponsorship of
Allied Radio and RCA. Meeting featured
a studio tour and lecture on color trans-
mission. Reception problems and solu-

tions were also covered by color experts.
& k-

TV ACCESSORY CALIF. WAREHOUSING
Toe comMpLETE LINE of Perma-Power TV
tube briteners and voltage regulators is
now being warchoused in Los Angeles
and San Francisco. Sales in Los Angeles
are handied by the Wes Alderson Co.,
3050 Overland Ave., and in San Iruncisco
by E. W. Brandt Co., 1355 Market St.
e
NEEDLE TEST PROMOTION
ADVERTISEMENTS urging phono owuers to
check their present needle on a Duotone
free needle tester have been scheduled
for national consumer magazines by
Duotone Needle Co., Keyport, N. ].
Needle testers are available to Service
Men {rom Duotone at no charge, ac-
cording to Stephen Nester, company
president.
E-d o o

TV SET PLAN FOR SERVICE MEN
A MERCHANDISING PL3N, featuring a
direct approach from factory to Service
Men for the sale and service of TV sets
has been announced by the American
Television and Radio Co., 300 East
Fourth St., St. Paul 1, Minn.

According to Albert Goflstein, ATR
general manager, the plan was intro-
duced because the company believed
that they could reach quality TV-set
buyers through the TV Service Man,
since the Service Man, by recommen-
dation, based on his intimate knowledge,
can influence and make a sale without
too much selling eflort.

The program provides for the fran-
chising of selected TV Service Men, the
number per city depending on popula-
tion; it is estimated thal one Service
Man will be certified per each 25,000 |
population.

70th Birthday Celebration

JULIUS FINKEL, president of JFD,
who will be guest of honor at a 70th-
birthday testimonial dinner at the
Hotel Commodore in New York City
on March 30. Proceeds from the din-
ner will be used for the establishment
of the Julius Finkel Free Loan Fund
in israel.

BEST BUY
IN SCOPES

COLORSCOPE

MODEL 458

Compare the new Simpson Color-
scope Model 458 with any oscillo-
scope on the market. It is an
advanced, seven-inch, high-gain,
wide-band scope especially designed
for color-TV service. Ideal for black
and white, too.

100% RESPONSE at 3.53 mc color-
burst!

DUAL bandwidth—narrow or wide!
FLAT FREQUENCY RESPONSE, with-
in 1 db to 4.5 mc!

RISE TIME less than 0.05 microsecond
(wide band)!

FULL RANGE compensated vertical
attenuator!

I’rice with shielded
input cable. 229
manual . . $ 95
Four accessory probes

available for extra
utility!

-ﬁmﬁz.S(;nh;un
5? ANNIVERSARY

N THE IRSTRUMENT 8USINESE

See your distributor
for details or write—

SIMPSON Electric Company

WORLD'S LARGEST MANUFACTURER
‘OF ELECTRONIC TEST EQUIPMENT

5200 W. Kinzie St., Chicago 44, Winois
Phone: EStebrook 9-1121
In Canada: Bach-Simpson'Ltd., London, Ont.
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Transistor Portable
(Continued from page 13)

emitter current flows through the mixer-
emitter resistor. This current is almost
invariant ovel the tuning range and is
rather substantial compured with the
mixer currert, thus serving to clanmp the
mixer operatirg poi: t

Antenna: The receiver antenna, a fer
rite cored coil (loop). has a core that is a
4% x %" x %" ferrite slub upon which the
coil is directly wound. The free Q at 600
ke is 213-300 and at 1200 ke it is 140-200.
The secondary is bifilar wound with the
low end of the loop coil to achieve as
high a coupling as possible. The turns
ratio was chosen to match the high tuned
impedance of tlie loop to the low input

LZX 280SW {shown right)

® QUICK-RIG design for'speedy |
one 'man installation ...Brand
NEW? \

© Double stacked array PLUS high'
frequency elements..

o-All Afuminum Construction.

® Mounts on any mast up to 1%
e Complete with stacking bars.

(not shown)
LZX 180SW. .. same as 280SW
{single stacked)

LZX 180... QUICK-RIG 8 element
“Mighty-X" cal.

LZX 280...QUICK-RIG double
stacked “Mighty-X* Conical.

HIGHEST QUALITY PERFORMANCE AT

THE LOWEST POSSIBLE PRICE!

12 mewwr

impedance of the mixer at approximately
mid-band. Performance over the remain-
der of the band is not appreciably af-
fecled.

Intermediate  Frequency Amplifier:
There are three if interstage coupling
networks in this circuit; they are single-
tuned circuits with substantially unity
coupling between primary and secondary.
To achieve this high degree of coupling,
the secondary is bifilar wound with the
start of the primary. The coil is complete-
lv enclosed in ferrite cups, and an adjust-
able ferrite shug is used to align the cir-
cuits to 435 ke. Thus, the high perme-
ability, low-loss mugnetic circuit simul-
taneously achieves close circuit coupling
and high Q. The coil assembly, with an
encapsulated silver-mica tank capacitor, is
mounted on a phenolic terminal board,
and the whole enclosed in a copper shield

T Y antennas

Carefully tested under all conditions
...each of these new models is guar-
anteed to be the best performing at
the lowest possible price. QUICK-RIG
...snap!land its up.

LZX 100 single array

LZX 101 single array, unassembled

LZX 200 8 element conical assembled,
stacked array

LZX 201 8 element conical unassem-
bled, stacked array

LZX 150 single array
LZX 151 single array, unassembled

LZX 250 6 element conical assembled,
stacked array

LZX 251 6 element conical unassem-
bled stacked array

60 o
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11X 200

LIX 250

CORNELL-DUBILIER

Plants in South Plainfiela, N. J.. New Bedford. worcester and
Cambridge. Mass.: fProvidence and Hope Valley, R. |
Sanford, varina and Fuquay Springs, N C.. and Venice. Catiformna.
Subsidiary: The Radiart Corporation, Cieveland, Ono.

Indianapotlis, Ind.:

1

can. The first and second if transformer
shields are %" x %" x %"'; the third if trans-
former shield is %" x %" x 1%”. The taller
shield is required because of the inclu-
sion of the diode and first diode filter
capacitors ‘in this shield.

The impedance levels into which these
circuits work are radically different. The
output impedance of the mixer is about
100,000 ohms, and the input impedance
of the following transistor about 800
ohms. Since the unloaded Q of the tuned
circuit is 150, and the total tuning capac-
itance 160 mmfd, the unloaded tuned im-
pedance at 435 ke is 325,000 ohms. To
match the 800-ohm input impedance,
therefore, a primary-to-secondary turns
ratio of 20 is required. The effective
tuned circuit impedance is thus halved,
and to match the 100,000-ohm output
impedance of the mixer about 80% of
the primary turns are in the collector
circuit.

In similar fashion the other tutied cir-
cuits are set up. For the second if tuned
circuit the output and input impedances
of he first and second if transistors are
30,000 and 600-ohms, respectively. With
an unloaded tuned impedance of 240,00¢
ohms, the primary-to-secondary turus ra-
tio is again 20, and only half the pri-
mary turns are in the collector circuit.

The third if transformer circuit is still
different. The second if transistor output
impedance is 20.000 ohms and the diode
cireuit impedance is 4000 ohms. With an
unloaded tuned impedance of 80,000
ohms, the primary-to-secondary turns ra-
tio is again 20, and the collector circnit
is connected across 70% of the primary
turns to obtain the required match.

Under the foregoing matching condi-
tions, the eflective operating circuit Q’s
are considerably lower than the unloaded
Q’s. For the first and second if trans-
formers, the operating circuit Q’s are
about 85; for the third transformer it is
about 30. Actually, all adjustinents finally
must be made experimentally and the
actual turns ratios and tapping points.
usually differ somewhat from the calcu-
Jated values.

The third if transformer will bear some
further explanation of its construction. In
the process of demodulation, fairly strong
second and third harmonics of 455 kc are
generated. Because of circuit layout or
proximity of commponents, these harmonics
may couple into the mixer circuit. When
this occurs, either oscillations or strong
whistles (tweets) may be produced when
the receiver is tuned throngh 910 or 1365
ke. Considerable effort was expended in
printed-wiring panel lavout to_alleviate
this difficultv. Inclusion of the diode and

BATTERY CURRENT
O Signal IOMA
50 MW Output 28 MA
c ‘ E
8 8
E c
B = Base
C = Collector
E= Emitter
i Transistor Socket

TRANSISTOR SOCKETRY and current at
terminal points.



first diode filter capacitor in the shield
accomplished the final reduction of these
spurious responses to an acceptable level.

Neufralization: As is well known, the
grounded-emitter transistor configuration
is the dual of the grounded-cathode
triode. Conscquently, most of the prob-
lems eucountered in the earlv davs of
radio in building stable, high-gain, high-
frequency amplifiers ure with us again
Shielding. circuit isolation, aud neutraliza-
tion all play prominent roles once more
in transistor receiver design.

Since the trunsistor is a two-wav de-
vice, unilaleralization is an essential re-
qnirement. Complete unilateralization,
lowever, is not attempted; neutralization
of the resistive component of the feed-
back is not emploved because of its rela-
tivelv low magnitude compared to the
capacitive component. The capacitive
component is neutralized by a series rc
network, similar to the Rice neutraliza-
tion method emploved for triodes in the
early davs of the radio industry. Since
the primaries of the second und third if
transformers  are approximately center
tapped, the values of the neutralizing
capacitance are of approximately the
same magnitude as C.'c, the collector-to-
base feedback capacitance. The series
resistors are used primarily to adjust the
magnitude of the feedback voltage, and
also to some extent, its phase. Properly
neutralized. the tuned circuits may be
aligned without reacting one upon the
other, and with minimum change of in-
put impedance with age voltage.

Automatic Guin Control: In this transis-
tor model, agc is obtained from the sec-
ond detector in a manner analogous to
that used in tube receivers. Detection
can be performed with either diodes or
transistors, but the advantages of a
transistor  detector were more than
counterbalaniced by its cost.  Trausistor
gain may be controlled either by chang-
ing the emitter current or collector
voltage. Both methods require control
power, and hence age is a more difficult
problem with trausistor anplifiers than
with tube amiplifiers. In this case emitter
coutrol is used. The control voltage from
the diode detector is applied to the bases
of the converter and first if amplifier. The
resulting changes of base de are ampli-
fied with consequent large changes of
emitter curreut and gain. The second if
amplifier is not controlled, to achieve a
high level if output for linear detection.
and simultaneously, sulficient power from
the diode to satisfy the age requirements.

Audio System: The audio system has
two stages of amplilication. The first
stage is a high-gain, low-power-level,
low-impedance driver amplifier working
directly out of the second detector. The
second stage is a high-gain, high-power-
level class-B push-pull output amplifier
driving the speaker. The driver is trans-
former-coupled to the output stage, and
the latter is transformer-conpled to the
speaker. Miniature tvpe audio trans-
formers are used.

Both output and driver transtormers
are wound on 17 x 4 high-permeability
Jaminated cores. The push-pull windings
of both transformers are bililar wound to
achieve tight coupling and minimize the
generation of crossover transient voltages
when operation of the push-pull stage
shifts from one transistor to the other.
Since the output impedance of a class-B
stage is a direct function of the power
output, determination of the primary load
impedance is a simple matter. The trans-
former primury impedance is calculated

directly from the available supply voltage
and required power output. The sec-
ondary impedance, of cowrse, is inatched
to that of the speuker voice coil, which
is G.1 ohms.

Design of the driver stuge transtormer
is considerablyv more complex, in view of
the fact that maximuw power gain and
efticiency require primary aud secondary
matching. This condition. however, is
seldom the prerequisite for acceptuable
distortion and is thereiore not desirable.
Low distortion without too much loss in
gain can usnally be achicved by a de-
liberate mismutch between  the driver
transformer sccondary and the class B-
input circuit. An acceptiable compromise
is to specity a driver transformer sec-
ondary impedance to match the input
impedunce. determincd by neasure-
ment of the peak-driving voltage and
peak-input current.

o
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...the first TV alignment tools with
a “memory.” Exclusive micrometer
action automatically counts, indicates,
and reminds you of the exact turns
made right or left. Adjusted coil or
trimmer can be returned to original
setting instantly. Simple to use...
eliminates eriors. 3 TEL-A-TURN
tools available to cover most needs:
#2586 Double-ended standard I.F. Aligner
‘ #2587 Double-ended Screwdriver

#2588 Double-ended Hex
Aligner {.001” Hex & .125"Hex)

Dealer net: 99¢ each or ali 3
\ for $2.75. At all parts jobbers.
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| =S
100 West Green St., Rockford, lliinois
Western Division:

3225 Exposition Place, Los Angeles 18, Calif.

A Division of Textron, Inc.

www americanradiohistory com

ACTUAL SIZE

1 ELECTRONICS MANUFACTURING CO.

Other compromises, primarily sacrific-
ing elficiency, are imposed upon 'the cir-
cuit designer to achieve stability and
acceptable tonal quality.

The class-B output stage is subject to
severc crossover distortion and thernl
runaway. Crossover distortion is reduced
bv using suflicient forward bias, ane to
two milliamperes per trausistor, (o move
the composite trunsfer characteristic out
of the non-linear region, so that collcctor
current does not approach cutofl. In
other words, the output stage opcration
now tends toward class AB. rather than
class B. Thermal runaway is controlled
by the insertion of 8 ta 10 ohms re-
sistance in series with the eniilters so as
to decrease forward bias with increasing
current. Further coutrol is imposed by
<huntirg a thermistor across the voltage
divider resistor setting the forward bias.

i
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ALUMINUM
WIRE STRAND

Aluminum Wire Strand—strong
(500 Ibs. breaking strength) 7
strand #18 wire — clean han-

dling because of special pre-
cleaning process — corrosion
resistant — non-snarling — pre-
measured—every concentric coil
measures 2 feet — connected
coil 1000 feet of 50 ft. coils
to a carton — an addition to
present line of galvanized

TV wire — Prompt deliver-
ies from stocks in Wor-
cester, Chicago, New

Orleans, Houston, Dal-

las and Los Angeles.

 Ud
=

G. F. WRIGHT
STEEL & WIRE CO.

236 STAFFORD STREET
WORCESTER, MASS.

BEGIN YOUR
RADIO ENGINEERING YEAR

WITH MORE THAN 800 NEW IDEAS!

No wonder engineers suy the radio-electronics year begins in March! This
vear, the manufacturers and suppliers for this 12 billion dollar and still grow-
ingindustry require 4 floors of the Coliseum to show you their new ideas.

834 exhibitors representing more than 80% of the industry’s productive
capacity will display all that's new in equipment, component parts, instru-
ments and production-at The Radio Engineering Show. Attending the Show
gives you an opportunity to talk with the men responsible for these newest
advances in radio-electronics. The 55 technical sessions of The IRE National
Coruvention, with over 200 new papers presented by 22 different professional
groaps, will also inform vou of up-to-the-minute developments in vour
specialized field of electronics. i

A o Begin the year right. See and hear all that’s new in
F = et I 1957 radio-electronics. Plan to attend or, better
il Nk l" | still, make your reservations today!

REGISTRATION:

||, MARCH 18-21

The IRE National Convention
Waldorf-Astoria Hotel and

ST . The Radio Engineering Show
AL I"f Coliseum

IRE Members $1.00
Non-members $3.00

l. r New York City
ATy The
I Institute of
Radio
Engineers

71 East 79th Street, New York 21, N. Y.

62 * SERVICE, MARCH, 1957

Sold only through wholesale Elec-
tronics and Hardware Distributors. |

COMPONENTS

PLASTIC ENVELOPE CERAMIC-MICA
PACKAGE

A TRANSPARENT PLASTIC-ENVELOPE pack-
age for ceramic and mica capacitors,
| mounted on a printed index card whose
[ tal indicates type number, voltage and
| capacitance, has been introduced by the
Aerovox Corp., New Bedford, Mass.
Flap of plastic envelopes can be
opened to remove one or more capacitors.

# *
CARBON RESISTOR KIT

A PACKAGED CARBON RESISTOR kit, 52453,
containing 30 plastic boxes of more than
80 of the most used %, 1 and 2-watt val-
| ues and including an all-metal bench or
wull rack, hus been made available by
G-C Electronics Manufacturing Co., 400
S. Wyman St., Rockford, I1L
o &

ADMIRAL FLYBACK REPLACEMENTS

Two ReEPLACEMENT flyback transformers,
for use in Admiral TV receivers, have
been announced by Rogers Electronic
Corp., 49 Bleecker St, New York 12,
N. Y.

Model EFR 165 replaces Admiral part
numbers 79D65-1, 2 and 4; model EFR
166 part number replaces 79D65-3.

* L

COAXIAL CONNECTOR

AN 1f coaxiaL connector, TRU-862, said
to eliminate need for extra switching in
many 7f and video applications, has been
developed by Tru-Connector Corp., 416
Union St., Lynn, Mass.

Uses a quick-disconnect small con-
nector that incorporates a single pole,
double-throw switch.

CONVERSION KITS

FFour kiTs, for conversion from metal to
all-glass picture tubes in older 21" TV
sets, have been introduced hy Colman
Tool and Muachine Co., Amarillo, Tex.
Kit C-6 has been designed for Wells-
Cardner, Airline, Truetone, Firestone,
Coronado, and Arlington sets; C-7 for
Arvin and Silvertone models; C-8 for
RCA 27" scls: and C-9 tor Crosley
models.

GE YOKE REPLACEMENTS

FIVE REPLACEMENT YOKEs, for latest
model GE chassis, have been announced
by Mlerit Coil and Transformer Corp.
4427 N. Clark St., Chicago, 11l

Model MDF-83 replaces GE part num-
ber RLD-013; MDF-84 RLD-025; MDF-
85 RLD-041, -045; MDF-86 RL.D-042;
and MDF-87 RLD-052-067.

FLYBACK-DEFLECTION YOKE
REPLACEMENTS

ReprLaceEMENT TV coMPONENTS for Air-
line, Coronado, Firestone, Hoffman, Ray-
theon and Truetone chassis have been
announced by Chicago Standard Trans-
former Corp., 3501 W. Addison St., Chi-
cago 18, Il
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'TEST INSTRUMENTS

|

RC SUBSTITUTION BOX

An RC SussTiTuTION unit, Handy 36,
has been announced by the Service
Instruments Corp., 171 Official Road
Addisom, 111

Unit contains 36 of the most often
needed resistors and capacitors, including
two large electrolvtics. Fach component
can be individually switched so that it
can be substituted for a suspected faulty
part. Each part in the tester can be re-
placed individually if they should hecome
defective due to excessive voltage or cur-
rent. The unit is completely isolated.

RACK-MOUNTING DC POWER SUPPLY

A RACK-MOUNTING dc¢ power supply,
NFAR, featuring a panel for either
permanent or semi-permanent rack
mounting, has been announced by
Electro Products Laboratories, 4500 N.
Ravenswood Ave., Chicago 40, IIl.

Unit is said to produce filtered power
with less than %% ripple at top load. A

| continuously variable source for voltage
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from 0 to 32 for current loads from 1 to
15 amps is provided. Other features in-
clude a circuitl breaker and full-view
meters. |

TV Servicemen’s Week Plaque

Plaque being distributed as part of the
promotion plans for March 25 to 30
National Television Servicemens Week
instituted by the RCA Tube Division.

» Amagansett, N. Y, Dept. S-36
:Enclosed find $........ RUSH f{ollowing:
« ] Vol. 1 [1 Vol 2 [J Both Vols.
:Include FREE book with both volumes.
= Name .......

v Address ..... TR e
sCity. .. ... Zone. .. State ......

‘anssssssssssssusaEsEssERC suDsEsERBE

NEW  SPEED

TV SERVICING SYSTEM

FIND TUBE — CURE TROUBLE
With H. G. Cisin's NEW 1957

TV TUBE LOCATOR

Just off the press, Vol. 2 has copy-
righted Trouble Indicating Tube Loca-
tion Guides for over 5000 TV models of
the 45 leading makes from Admiral to
Zenith. 1957, 1956, 1955 Models
Vol. 2 Only $1.50 Postpaid

TV TUBE LOCATOR—Vol. 1 contains

similar Location Guides for over 3000

TV models from 1947 to 1954.
Vol. 1..... Only $1 Postpaid

These two volumes are a ‘“Must” for
every TV service bench. A storehouse
of TV tube servicing information.

Each TV TUBE LOCATION volume
shows not only location and type of all
tubes, but also actually indicates the
exact location of the particular tube or
tubes which must be replaced. Picture
tube types are given on all guides and
where series string heaters are used,
this fact is noted.

SPECIAL FEATURE: Over 135 com-
mon TV troubles listed, with explicit
directions for locating the defective
tubes which cause each fault.

Guaranteed Money Back in 5 Days If Not Satisfied!

ABSOLUTELY FREE with each Drder for both
LOCATOR volumes: Cisin’'s “TV &
RADIO TUBE SUBSTITUTION GUIDE " Glves
direct replacements of set and picture tubes. Most
valuable servicing aid! ACT NOW-—get all three
books postpaid at cost of only two.

RUSH COUPON NOW!

REPUTATION

is what you make it. It will be the “best-

in-town” if you rcad CORNELL-DUBILIER’S
pocket-size monthly magazine chock full
of reputation building service aids. Mailed
FREE to your home every month for the
asking—just use the coupon below.

e e e mem—em e ——————————
CORNELL-DUBILIER ELECTRIC CORP.
DEPT. 837 SOUTH PLAINFIELD. N. J.
OK! Send me *“The Capacitor'' —Free

Name_ - S
Please Print!
Address_ — -
City. o - Zone_ _State
My occupation or
job title is— —
SERVICE, MARCH, 1957
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H. G. CISIN, CONSULTING ENGINEER »
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ELECTRO

DC POWER SUPPLY

0-32 V. up to 15 Amps.
Continuously Variable

for all

these applications

6 Volts
Auto Radio Servicing®
Transistor Circuit Design
Piating Operations
Laboratory Work
Battery Charging

12 Volts

Auto Radio and Accessories
Servicing*

Marine and Aircraft Equipment

Mobile Communications
Equipment

Model Train Operation

Battery Charging

Transistor Circuit Design

18 Volts
Tank Mobile Equipment Servicing

24 Volts

Relay Operation

Telephone Circuits

Aircraft Ignition Servicing
28 Volits

Aircraft Equipment Servicing

32 Volts

Farm Radio Servicing
Railroad Mobile Equipment

*Both Transistor and Standard Sets

Special filter circuit broadens range
in all low voltage applications. Has all
EPL patented features, plus many new
ones, available only in the **NFA."

$195 net

Send for new bulletin today:

ELECTRO PRODUCTS LABORATORIES

4501-¥ Rovenswood Ave.,
Chicago 40, IH.

Canada: ATLAS RADIO LTD,, Toronto

ELECTRONIC EQUIPMENT

PERSONNEL

P\ W

Toxt Brows has been named distributor
sales munager of Oxford Components,
Inc., distributor division of Oxford Elec-
tric Corporation. Brown replaces V. L.
Wollang, who resigned to join™® midwest
sales rep organization.

( o Wy,

S

&

Pa—-
iV‘ i

Brown

Atcherley

E. P. ATCHERLEY is now assistant to the

sales manager for distributor sales, elec-
tronic  products, of Svlvania Electric
Products, Inc.

Inving 1. SEr is now general sales mana-
ger of Astron Corp. Mario A. DeMatleo

has been appointed assistaut sales mana-
ger. Herman C. Bloom has been named

distributor sales manager.
= X
L
-

DeMatt.eo
el

Carpenter

Doucras H. CarreEnter Co. has been
appointed  national sales rep for the
Century Electronics Company line of TV
test instruments.

WiLLiam E. WinrTakeg, formerly tech-
nical service supervisor of Du Mont, has
been uppointed service munager for the
receiver division of Allen B. Du Mont
Laboratories, Inc. Whittaker will be re-
sponsible for service nationally on Du
Mont TV receivers, phonographs, and
radios.

Cuances R. Ocus has been appointed
administrator of advertising and  sales
promotion for the RCA components divi-
sion.

You are cordially invited to visit the
SERVICE booth (4512-Fourth Floor)
During the IRE National
Radio Engineering Show
At the New York Coliseum, N. Y. C,
March 18 to 21

Convention-

HIGH FIDELITY
FM-AM TUNER

JUST PLUGIT IN.. ..
to phonograph,
hi-fi system,

tape recorder

or TV set

for the best in
FM-AM

radio listening!

A new adventure in sound from leading
sound specialists . . . a most versatile FM-AM
tuner of fine quality, designed to provide
the best static-free FM as well as AM radio
reception by simply “plugging it in”

... yet, in the Granco tradition of producing
much more for much less, priced lower
than any other available tuner.

More than just a component, this elegantly
styled tuner easily connects to any
instrument with an amplifier and speaker and
affords complete radio listening pleasure

. FM and AM.

® Exceptional sensitivity and selectivity insure
superlative FM and AM reception

® 6 tubes plus selenium rectifier

® Famous Granco coaxial tuner for smooth,
sharp, no-interference, drift-free tuning

® Straight A.C. chassis

® A complete package — built-in antennas
eliminate installation

® Compact decorator cabinet fits handsomely
into any decor

T-270 FM-AM TUNER only $549“5;
TECHNICAL FEATURES 1

2.5 volfs maximum audio output — tuning
knob and OFF-AM-FM phono switch knob

FM Section: 5 microvolts sensitivity for 20 db
quieting — 88-108 mc. frequency range —
20-15,000 cycles flot audio frequency
response — 220 kes. at 3 db. down selectivity
— 1.0% total harmonic distortion for 2.5 volts
RMS output — built-in antenna. AM Section:
20 nficrovolts sensitivity per meter (on loop stick)
— 535-1650 kc. frequency range —

8 kc. selectivity at 2 times down — 2.5%

total harmonic distortion at 1 volt RMS

{_ou'puf — built-in antenna.
FMmneans GRANCO

*Price slightly higher South and West

For complete information
and specifications, contact your
Granco distributor or write

GRAN
PRODUCTS,CIN?.

36.07 20TH AVE. * LONG ISLAND CITY S, N. Y.
— the leader in FM and UHF
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The First V-O-Mi
! with 10,000
\phm,,Volv A?
. L 625-NA,
/

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
Bluffton, Ohio

Over a half-century of experience

Right now the mighty nine Triplett
VOMs stand out like giants.

For every application and in every
price range there is a Triplett VOM
exactly suited to you.

53 years reputation guarantees qual-
1ty you can accept without question.

No other manufacturer offers so
many and so much.



CAN
You
UALI

“Authorlzed RCA Electron

Ask your RCA distributor how you can enjoy the prestige

S Tube Dealer”?

and profit of this powerful service dealer program. It will
pay you to check into the requirements at once—and iden-
tify yourself and your shop with the greatest name in elec-
tronics—RCA. Once you qualify, you can use the arsenal
of promotion materials prepared exclusively for “Author-

ized RCA Tube Dealers”—outdoor and indoor signs, dis-

plays, direct mail, newspaper ad mats, radio scripts, decals This is RCA’s annuol salute to its business
partners—the TV-Radio Service Technidans of

—everything to tell your customers you’re an “Authorized America. Big color ads in March 23rd issues
~ of TV Guide and the Saturday Evening Post,

RCA Electron Tube Dealer™! und March 25th issve of Life—tributes on NBC
network radio and TV shows, including March

16th TV Emmy Awards program and Maic’

23rd Perry Como show. Be sure to have all

) RADIO CORPORATION of AMERICA your custemers and prospects tune ‘n these

gala shows to see your NTSW tribute,
Tube Division, Harrison, N. J.

b

WAAMAM-americantradiohistornv-com



