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The Voice of Music Stereo Tape Library.

Silk, Satin and Strings, dreamy pop favorites.
Big Beat with Mike, Mike Simpson and his Big
Band. Lighting the Torch, Jay Norman Quintet
with Vocalist Nancy Wright. Symphony of
Dance, Musical Arts Symphany canducted by
Leonard Sorkin. Christmas in Stereo, the John
Halloran Chorus and the Sorkin Strings.

the

WORLD'S LARGEST

V-M Pioneering does it

again! Now you can sell a portable
tape recorder without equal anywhere. BRAND
NEW Model 714 tape-o-matic® plays Stacked
AND Staggered stereo tapes at the flip of a switch!
It’s all yours—and with it goes the full profit

MANUFACTURER

NEW from V-M
The FIRST and ONLY Portable Tape Recorder to
Play STACKED and STAG
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V-M tape-o-matic Model 714--two-channel, dual-speed
monaural record and playback, all-stereo playback.
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Never before have you had such sales edge!
Not since V-M introduced the FIRST popular-
priced stereo-play tape recorders have you had
the market all to yourself like this! And think
what this NEW V-M development can mean to
you in tape sales: You’ll sell your entire record-

ed stereo tape inventory —stacked OR staggered !

TO HELP YOU SELL: THE FIRST STEREO PROMOTION OF ITS KIND!

THE VOICE OF MUSIC STEREO TAPE LIBRARY
is the hottest early-Fall promotion ever! With
every V-M stereo tape-o-matic you sell, you
can include a sensational “'stereo starter set’”
of FIVE stereo tapes recorded especially for
V-M! Top ftunes, top stars, a deluxe boxed
VOICE OF MUSIC STEREO TAPE LIBRARY,
attractively packaged! It's a Genuine $40
value!

But that's not all! Your V-M distributor will
back you up with a complete program — mat
ads, in-store displays, window banners! YOU
NEVER HAD IT SO GOOD!

What's more, this is your BIG OPPORTU-
NITY to sell the complete Voice of Music port-
able tape recorder line — Models 710 and
711 — as well as the ALL NEW Model 714!
Remember, simple V-M Sterec Conversion Kits
adapt them both to play EVERYTHING in
stereo tapes!

Call your Voice of Music distributor. Sample
shipments are beginning now. Promotional
material will follow early in October. Get
set for the hottest fall business in history!
Sell a Unique NEW PRODUCT with a crowd-
pulling NEW PROMOTION |

*Slightly higher in the West,
- - R
oice of Musuc
V-M CORPORATION » BENTON HARBOR, MICHIGAN
OF PHONOGRAPHS AND RECORD

CHANGERS
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HOTPOINT: TV Chassis M3
STANDARD COIL: "‘Fireball”’ tuner

WEBCOR: Hi-Fi Imperial Tape Recorder
Models 2816/96

WESTINGHOUSE: TV Chassis V2371 series
ZENITH: TV Chassis 12A20/20Q
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at no added cost . . .

GROUP

for Raytheon

who by preference

Now, Registered Bonded Dealers can gain personal security for themselves
and their families — automatically increase their life insurance coverage,
through their regular purchases of Raytheon Receiving Tubes. The amount
of coverage is determined by the quantity of Receiving Tubes the dealer buys.

The New England Mutual Life Insurance Company has created a Group Life
Insurance Plan for Raytheon Bonded Electronic Technicians — a plan of-
fered exclusively by Raytheon Distributors who sponsor the Bonded Dealer
Program. Any such Distributor who meets the necessary requirements for
setting up a Group Life Insurance Plan for Bonded Dealers may give them
this valuable protection without the necessity of a physical examination.
Check with your Raytheon Sponsoring Distributor and see if he has it avail-
able to you. .

If you’re not at present a Raytheon Bonded Dealer, better see your Sponsor-
ing Distributor as to whether you can qualify. You’'ll find being a Raytheon
Bonded Dealer a real asset to you. You’ll find using Raytheon quality receiv-
ing tubes is a big help, too.

* Administered and underwritten by New England Mutual Life Insurance Company

WsY'ns g,
] o,

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

NEWTON 58, MASS. CHICAGO, ILL. ATLANTA 6, GA.  LOS ANGELES 7, CALIF.

55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave. ®

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. Excellence in Eleclronics

Raytheon makes % Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

all these

2 ELECTRONIC TECHNICIAN * October, 1957



LIFE INSURANCE

Bonded Electroniec Technicians

use RAYTHEON RECEIVING TUBES




New design ideas in performance, appearance and mounting
make ampHENOL’s Color-Couplers best for coupling of Color and/
or Black & White TV sets as well as FM radio. Incorporating a
super reliable resistive network, Color-Coupler provides

1. Effective isolation

2. Low insertion loss

3. Almost perfect impedance match

4, Flat signal response (a must for Color TV)
5. Built-in twin lead strain relief

6. Horizontal or vertical mounting

To Help You Merchandise this superior
coupler AMPHENOL provides a free 3-color counter-
top display. Included with each standard package
of 9 114-097 2 set Color-Couplers, this eye-
catching display mounts 6 Color-Coupler

cartons for reach-and-buy action!

Editor's
Memo

One trouble with doing electronic
maintenance work professionally is that
you're apt to forget many of the funda-
mentals. From a practical viewpoint
this isn’t very important; you can
troubleshoot without extensive theory.
Some technicians go so far as to believe
that it’s a hindrance to clutter up your
mind with too many basic details.

Up to a point I agree. You don’t get
paid to learn theories; your success is
tied to physical accomplishments in re-
pair and installation. That’s why you
find most of the articles in ELECTRONIC
TECHNICIAN prepared from the practical
viewpeint, but basic theory is never
eliminated.

My preoccupation with fundamentals
stems from a recent experience. We ran
across a fairly common circuit, and were
discussing the details of operation. Be-
tween two technical editors, two elec-
tronics instructors and a crackerjack
technician we couldn’t come to a full
agreement! So we turned to the text-
books. Not one in 20 different books or
the manufacturer’s literature could offer
a satisfactory explanation. Well, we fi-
nally thrashed it out, but it showed us
how far we've removed ourselves from
understanding certain advanced theory.

There’s an old anecdote, which we’'ll
convert to a miniaturized shaggy-elec-
tron story, about a hot shot benchman.
For 25 years he had been coming into
the shop, cleaning up all the tough dogs
none of the other fellows could figure
out. TV set, thyratron control, hi-fi
amplifier, mobile radio . . . it made no
difference; he licked them all.

The only thing peculiar about this
fellow is that every morning when he
came into the shop, the first thing he’d
do is unlock his tool box, look at a
little piece of paper inside, and lock the
box up again. He refused to tell any-
one what was written on the paper.

One day, after converging a color set
with a double intermittent, nature took
its toll. This expert among experts
passed away.

In order to turn over the deceased
man’s property to his bereaved widow,
the other technicians in the shop had
to force open the mysterious tool box.
Curious beyond words, they reached
for the secret paper. What was it their
ace troubleshooter had referred to
every morning?

They opened the paper. Written on
it was:

E=1IR
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The first

low priced

tube tester

to provide

DUAL SENSITIVITY
SHORT TEST

N y " AL Triplett Model
! = g 3413-B Tube Tester
$79.50

..today and tomorrow !

And here are just 2 answers that tell you why.
Question: .

Why Will Triplett Model 3413-B “do more” tomorrow?
Answer:

Because it will test any new tube. Unlike testers with preset

panels of test sockets which become obsolete with the release

of a new tube, Triplett flexibility of switching allows a set-up

to test any new tube,
Question:

Why Will Triplett Model 3413-B “do more” today?
Answer:

Because it combines provision for conventional short test (0.25
§ megohms) with high sensitivity leakage test (2.0 megohms)-—
will test series string tubes without adapter. At only $79.50
today’s and tomorrow’s biggest value.

And for the ultimate in laboratory quality testing examine
MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER
$199.50. Proportional Mutual Conductance testing of all radio
and TV tukes plus selenium rectifiers, crystal diodes, pilot lamps,
thyratrons, transistors, etc., by a new patented circuit.

At leading Parts Distributors everywhere, see the finest and
most complete line of test equipment by

Triplott Electricot

instrument Company
:Blu"fon, Ohio

53 yeors of experience.

BURTON BROWNE ADVERTISING




FOR RESTAURANTS, NIGHT CLUBS
Neat, trim, unobtrusive, the MLC
is a superb little performer too,
Delivers clean, sweet music and

SOUND AND AMUSEMENT TRUCKS
The versatile, dependable MLC
efficiently handles all types of
program material without harsh,

~L

PATIOS, SWIMMING POOLS, LAWNS
Here's weatherproof high fidelity
that is also low in price. With the
MLC, vou can economically extend

L)
70 ADD HI-FI TO P.A. SYSTEMS
In paging applications, the MLC
penetrates high noise levels ...
its wide frequency range addsdeep

annoying blare prohibited by
many town ordinances.

voice reinforcement that over-
comes noise and dead spots.

——— —— —————— -

1
1
|
|
|
1
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|
|
|

hi-fi quality.

s |
NEW...UNIVERSITY DUAL- RANGE

a music system outdoors and retain

richness to musiec reproduction.
Here’s double duty, double valuel

MODEL

MLC

Weatherproof Super-Compact Speaker System for Voice and Music

Now...real high fidelity never before available
in a rugged, small size, weatherproof speaker
system. Unique wide-angle, dual folded horn
design with separate low and high frequency
drivers. Dependable, easy to install, low in cost,
the MLC offers these outstanding features:

BETTER LOWS: Balanced “compression” folded horn, starting with 6" throat

and energized by top quality woofer driver provides more lows than other designs.

BETTER HIGHS: Driver unit tweeter with wide angle horn transmits more
highs with greater uniformity . . . high frequency response that you can heanp!

BETTER EFFICIENCY: Dual range theater type system permits uncompromis-
ing design of the woofer and tweeter sections for greatest efficiency. Penetrates
noise with remarkable fidelity and intelligibility.

LESS DISTORTION: Separate low and high frequency driver systems reduce
intermodulation and acoustic phase distortion found in other systems which
use two different horns on a single diaphragm.

MORE DEPENDABLE: Experienced mechanical engineering and careful elec-
trical design meet the challenge of diversified application and environmental
hazards. Rugged and conservatively rated—you can rely on the MLC.

SPECIFICATIONS: Power Capacity, 15 watts; Frequency Response, 150-15,000 cps; Impedance,
8 ohms; Dispersion, 120°; Sound Pressure Level, 117 db taken at 4 ft., 750-1250 cps with 1 ¢cps sweep;
Dimensions, Bell Mouth 1234” W x 9%” H, Overall Depth 105", Shipping Weight,-10 Ibs.; $54.50 List.

LISTEN | MW@ sounds beltor

WHITE PLAINS, N Y

COMMERCIAL: INDUSTRIAL

UNIVERSITY LOUDSPEAKERS. INC , 80 SOUTH KENSICO AVENUE,

6 ELECTRONIC TECHNICIAN °* October,
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GCROSSECTIONAL VIEW

FOR HEAVY DUTY APPLICATION. ..

MOOEL BLC MOOEL WLC

MODEL BLC employs same design prinei-
ples as the MLC except for heavy duty 8~
woofer with uniform response from 70 cps,
exclusive '‘reciprocating flare’” wide-angle
tweeter and has 25 watt power capacity.
Exceptionally shallow depth, only 97, ideal
for close guarters. $86.00 List.

MODEL WLC, largest of the series, has 30
watt power capacity, 12”7 super-efficient
woofer with response from 50 cycles, heavy
duty radial tweeter . . . and a decade of suc-
cessful performance in concert halls, rinks,
auditoriums, stadiums and outdoor theaters
throughout the world. $250.00 List.

1957



i
I
:
1]
I!_,
=
:

.
LS

A positive fact about

Du Mont Positive Quality . . .

Du Mont Picture Tubes cut callbacks due to
tube failure by 40% . Consider what
this means to you — fewer callbacks,

greater profits.

Ask your distributor about
Du Mont Positive Quality Picture I

Tubes and Electronic Tubes.

@® Send name and address for

——

your free copy of the Du Mont
Replacement Tube Chart.

*Based on actual
engineering figures,

T e
1RAfNy: < >
T AVRLEN

Television Tube Division

Allen B. Du Mont Laboratories, Inc., Clifton, N, J.
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t ones are in

Centralab’s
new, free

PEC* Guide

' =
L]
. ~WWW =
e
x:
Twenty-five fresh new heauties ‘o choose .
from. Currently keeping company with the B
entertainment industry’s most popular chassis. 10
Brand-new editien of the Diseriminating New—Free 3
Serviceman’s Guide — loaded with vital PEC Guide
statistics. on both the old favorites and the new No. 4

models. Gives practical techniques for testing —
how to tell good ones from bad.
Get the lowdown on what models have been engaged, and |
where, by 130 radio and TV manufacturers. !
These are facts it pays to have — you encounter more and
more of these slim, trim PEC’s every day. Over 75,000,000 ﬁ I
now in circulation.
These beauties are waiting to be picked up at your Centralab
distributor. Write us for your cepy of PEC Guide No. 4.

* Trademark

4 2 Eab/d\ DIVISION OF GLOBE-UNION INC.
TR £ 202) EAST KEEFE AVENUE % MILWAUKEE 1, WISCONSIN

LETTERS

To the Editor

FLYWHEEL NEEDED

Editor, ELEcTRONIC TECHNICIAN:

I have a Westinghouse TV Model
V2192-AA chassis with no high voltage.
I have replaced all tubes with known
good ones in the high voltage and sync.
sections. Also checked resistance of yoke
and flyback and all are perfect. All parts
have been checked or replaced in oscil-
lator, sync. and output circuits. The
boost caps have heen replaced and no
luck. The output grid drive is about
—22 wvolts. The high cap has been
checked. The wave form on the grid of
the 6AUS is perfect. The only thing I
find wrong is the screen grid of the
output tube is 320 volts. Is there some-
thing 1 have overlooked? Any help will
be greatly appreciated. I suspect the
flyback, although it checks good.

ALFRED RicclarDI
Wrentham Radio & TV Service
Wrentham, Mass.

¢ The problem is an interesting one.
Like some of the round and round we
go AGC systems, this chassis relies on
the boost voltage to power the horizon-
tal output and one half of the oscillutor
stage. As you probably know, no hor. -
zontal output means no boost woltage,
no boost voltage means improper oscil-
lator action which, in turn. means im-
proper horizontal output. Judging from
the high screen voltage on the 6AUS, it
is probably nmot conducting. Check the
cathode and grid circuits and measure
the bias voltage using the d-c¢ function
of the VTVM. The drive signal must be
high enough to overcome the bias in
order for the tube to conduct. There
have been situations where connections
to socket terminals were good, but a
broken or defective screen grid terminal
prevented contact with the tube itself.
Under such conditions it would be ad-
visable to take readings from the tube
pins directly—Ed.

ADDRESS CHANGE

Editor, ELECTRONIC TECHNICIAN:

In the August issue of Electronic
Technician you gave the address of Fada
Radio & Electric Co. in answer to a re-
quest by Harold T. Wolfe, Salem, Ohio.
I wrote to that address in search of in-
formation and was told that their service
department has been discontinued and
was referred to Edlie Electronics Inc.
154 Greenwich St., New York 6. N. Y.

JameEs A. BUCKLEY
36 Carolina Ave.,
Providence, R. 1

New Products Begin on p. 44

ELECTRONIC TECHNICIAN ° October, 1957



"GOOD-ALL

CAPACITORS
g )N\

The “‘Capacitor of Tomorrow"’

600-UE Mylar pielectric - Molded in Epoxy

NEW to the replacement market! Widely used by leading
equipment manufacturers.

The 600-UE is created by the skillful combination of new
“wonder matzrials,”” and Good-All's advanced design,
exclusive production technique and tight quality control.
It is ideal for -eplacement use in today’s modern circuitry.

FEATURES: ¢ Low leakage ¢ High stability ¢ Long,
trouble-free life ¢ Rugged construction ¢ Extremely re-
liable service in humid climates

SUPERIOR QUALITY « COMPETITIVE PRICE

DU PONT

*MYLAR® is DuPont’s trade
name for their amazing space-
saving polyester ilm. This thin,
tough film makes an ideal capac-

itor dielectric. Its inherent elec-

s H E L L trical stability and exceptional
dielectric strength contribute

**EPON@ is Shell-s trade name greatly to the trouble-free service

for their epoxy resin wonder of the 600-UE.

plastic molding compound base.
Far superior to common mold-
“ing materials, Epor. forms an
extremely rugged moisture-tight
case. Leads adhere securely to
the compound. High dielectric
strength is also an attractive fea-
tureofthistough, densematerial.

GOOD-ALL ELECTRIC MFG. CO.

Distributor’s Division - 2€ RITTENHOUSE PLACE +«+ ARDMORE. PENNSYLVANIA

ELECTRONIC TECHNICIAN °* October, 1957 ®



Life-test comparison chart
below shows oscillator activity
versus hours of life of new G-E

6AF4’s and standard 6AF4’s,

1.3 TP T T T T T T T T T T 1T 1T T T T ]
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(R | ] | |
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4 Performance range, standard 6AF4's Lo
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0 500 hes. 1000 hrs. 1500 hrs. 2000 hrs. 2500 hrs,

ABOVE: General Electric Design Engineer J. G. Tucker checks, for
oscillator activity, new G-E 6AF4 tubes that are undergoing life test.
LEFT: Effect of tube operation over long periods on new vs. standard
6AF4’s is shown by the chart. Tests of many thousand tubes are
represented. Note that the oscillator activity of new G-E 6AF4’s
averages a straight horizontal line, whereas standard 6AF4’s show

a sharp, sudden drop . . . meaning rapid loss of picture quality.

Now....from General Electric....a long-life 6AF4
for sustained high-quality u-h-f TV reception!

Only General Electric can give you . . . in the long-
life 6AF4 u-h-f oscillator tube . . . the tube industry’s
newest, most effective means for making f{riends of
service customers. Installing a new General Electric
6AF4 cuts snow, brings a clear picture that will retain
its high quality. Tests prove that after 2500 hours and
more of service, this u-h-f oscillator tube performs just
as well as one freshly taken from a carton!

Virtually no receiving tube is called on to undergo
the same electrical “stresses” as a 6AF4. With small
electrodes and close spacing to meet low-inductance,
low-capacitance demands of up-to-900-mc operation,
current density is 5 to 6 times that of other triodes.

Consequently, extremely high cathode emission is
called for. The plate and grid, subjected to high tem-

peratures, must resist gas-forming tendencies that would
destroy tube efficiency. Stiff requirements like these
have meant short life for 6AF4’s. Now General Electric,
through creative design, combines new materials with
new manufacturing and test methods to give TV-
technicians and set-owners a 6Al'4 that for the first time
is fully as efficient and dependable as other tubes.

The same long-life performance is being built into

General Electric’s 2A14, 2AF4-A, 3AF4-A, and 6AF4-A.

Outstanding examples like this of ever-higher quality,
of design steadily improved, make General Electric
tubes the best you can install. Phone your G-E tube
distributor at your earliest opportunity! Distributor
Sales, Electronic Components Division, General Electric
Company, Owensboro, Kentucky.

Progress Is Ouvr Most Important Prodvct

GENERAL ELECTRIC

310

161-1A10
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SAVE MANY WAYS

Cabinets
stack neatly

with others
You pay

nothing
extra
for cabinet

28
ciearly
identified Spend
compartments much less
time
ardering

with IRC®° Resist-O-Cabinets

Four “Savingest” Assortments

IRC Resist-0O-Cabinets come complete with a colorfu! all-metal
cabinet and any one of four resistor assortments. All resistors
are guaranteed fresh and packed in the cabinet at the factory.
Cabinets are yours at no extra charge. They have 4 ‘“‘non-spill’’
drawers with 28 clearly identified compartments. Design permits
neat stacking.

No. 3A No. 4A No. 5A No. 6A
Assortment 2 Watt Y Watt 1 Watt Combination
120 8T8 150 8BTS 125 BTA
2 Watt Fixed Fixed C i- - Fixed Composi- Cambination of
’ Composition tion Resistors, tion Resistors, 139%, 1, and 2
and BW-2 insu- 28 different 28 different Watt Resistors
Contents lated Wire values from 47 vaiues frem 47 and Type DCF
Wound  Resis- ohms to 10.0 ohms to 4,7 Precistars. 68
tors. 33different megohms. megohms. types — 32 dif-
values from 4.7 b ferent values
ohms to 1 meg- from. 47 ohms

ohm, to 5 megohms.

List Price '$39.60  $2550  $31.25  $31.65
Your Price  $24.00  $15.00 $18.75  $18.85

ORDER FROM YOUR IRC DISTRIBUTOR

ELECTRONIC TECHNICIAN * October, 1957

Radio and TV technicians who use IRC Resist-
O-Cabinets call them the *‘savingest™ resistor
deal they know of. Here’s why. You save time
and trouble in ordering—all of the resistors
most used in TV repair work are pre-selected
for you. You save money—you not only get
resistors at regular dealer price, but also a hand-
some all-metal cabinet at no extra charge. And
you save time on the job—you know what you
have—and you have what you want when you
want it. To trim costs and fatten profits, buy
resistors in IRC Resist-O-Cabinet assortments.

INTERNATIONAL RESISTANCE CO0. Dept. 571, 401 N. Broad St., Phila. 8, Pa. In Canada: International Resistance Co., Ltd., Toronto, Licensee
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The Case of The Serviceman

S

~WHO SAVED

A

MARRIAGE!
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Smith insisted on “This Is Your Wife''.
Fights they got, since a second set was
within their means but there was only
one antenna and no multi-set coupler
they tried had worked satistactorily.

“You won’'t need another antenna with
this ‘NEW’ Jerrold Multi-set COUPLER",
said the TV Serviceman. "Its special
design allows for equal distribution of
the signal with exceptionally low loss
and without smearing or ghosting”’

A
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The Jerrold multi-set coupler took only
minutes to install...now, both the
Smiths watch their favorite TV shows.

UNIVERSAL MOUNTING

¢ On the baseboard. Connectors com-
pletely concealed.

¢ In the attic or basement with ter-
minals exposed for ease of servicing.

¢ Outdoors, on the antenna mast or
on the side of the house.

New/ JERROLD
LOW LOSS
COUPLERS

Available in 3 models
M-2—for strong signal areas . . list $3.50
MF-2—for fringe areas . . ... list 4.50
MF-4—up to 4 sets—all areas . list 5.75

Engineered for V.H.F., U.H.F., Color reception. See your Jerrold
Distributor or write for complete information to Dept. P.D. §20

JERROIL D
ELECTRONICS CORPORATION

Main Office: 23rd & Chestnut Streets, Philadelphia 3, Pa.
Export Representative: C.B.S. International, New York 22, N.Y.

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING

12

News of the Industry

INTERNATIONAL RESISTANCE CO.
announces the recent appointment of
GERALD AUSTIN LEE to salesman,
Philadelphia office.

GENERAL ELECTRIC names C.
GRAYDON LLOYD, Syracuse, as gen-
eral manager of the speciality electronic
components dept.

HYCON ELECTRONICS names O. H.
MACKLEY as Vice President and Gen-
eral Manager.

ERIC M. FARR has been named
manager of manufacturing services for
WESTINGHOUSE television-radio div.

ROBERT T. REID has been appointed
sales representative in the New York
metropolitan area for rectifier products
of the components div, INTERNA-
TIONAL TELEPHONE & TELEGRAPH
CORP.

THORDARSON-MEISSNER has ap-
pointed JOHN COSTELLO to the sales,
stock and customer-service staff.

ALLEN B. DUMONT LABS. reports
the appointment of LEONARD T.
DONNELLY as manager of component
sales.

HYCON MFG. CO. has appointed
MATTHEW JAMES LEONARD as Vice
President, Customer Relations.

JOHN RYAN has been appointed
General Manager of PHILCO DIS-
TRIBUTORS, New York Div.

CHARLES GOLENPAUL, Vice Presi-
dent of AEROVOX CORP., has been
elected President of the ELECTRONIC
INDUSTRY SHOW CORP.

ALFRED H. GREBE has been pro-
moted to the post of Chief Engineer for
FILTORS, INC.

AMERICAN PAMCOR, INC. an-
nounces the appointment of DONALD
F. MIERSCH as General Sales Manager.

RAYTHEON MFG. announces a new
and unique Good-Will Business Builder
Program for independent service

dealers. This new program has been
created by RAYTHEON to assist in-
dependent service dealers in stimulat-
ing service business.

(Continued on page 16)
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our Independent
Service Advertising Program

expands with your purcl
CBS tubes

One of a new series of full-page ads appearing in TV GUIDE

We know you like your Independent
Service Program and want it expanded. We
know it {rom a nation-wide survey . . . and
from your increasing purchases of CBS
tubes. May we remind you: each time you
buy CBS tubes, you support your own
independent service-dealer campaign. Keep
it going . .. keep it growing ... always
specify CBS tubes.

SUPPORTING MATERIAL ALSO EXPANDS

+ “The Independent Service Business and
Your Future’ booklet

This family cook is your independent service-dealer. He's that busy neighbor who somehow ° Ind(:“p(:“nd(::nl Ser" 1ce decal
finds time to be scoutmaster of his son’s troop. He has his radio and TV service business in your
town ... and he knows he'll stay in business there only as long as he does superior work. [n fact,
when he works for you, he bets his family's bread and butter he'll do a better job . . . and he will.

« 10 new postal cards

« 16 new advertising mats

for your radio and TV repairs, call the-man who cares. .. your « Radio and television scripts
INDEPENDENT SERVICE - DEALER « Consumer booklet “On the Care of a

Television Set”
He actually bets his family's bread and bulter he'll L - i
do a befter job for you . . . his business success de- Ask your CBS Tube distributor

ends upon i. or this tie-in material . . . ori
PeHe s a highly skilled technician, trained and fll bige ii 5 ¢ dm;’ or write for
equipped to service promptly all makes of radio illustrated broadside PA-181.

and TV sets at a fair price. So next time your
radio or TV needs repairs, call the man who cares.
Call your independent service-dealer.

Look for this emblem

Whenever your set needs a new tube,
ask to have it replaced with a CBS tube.
There are no better tubes made.

For the best
in enterfainment
tune to CBS. ©CBS-HYTRON, Danvers, Mass.
A Division of Columbia Broadcasting System, Inc. CBS-HYTRON-—-Danvers, Massachusetts
A Division of

Columbia Broadcasting System, Inc.

FOR THE BEST IN ENTERTAINMENT TUNE TO CBS

ELECTRONIC TECHNICIAN * October, 1957 13
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merely insert
card in slot

U

Dollar for dollar, feature for feature, you’ll
find RCA’s WT-110A the fastest, most accurate
automatic punched-card tester you can buy
today. It’s a virtually obsolescence-proof design
...from the exclusive RCA 700-card capacity
magazine file that always keeps the pre-
punched cards in type number sequence, to

the fully automatic circuit setup (including all
operating voltages) and the easy, do-it-
yourself punch card accessories available to
keep the tube-card file up-to-date!

See and test the WT-110A at your local RCA
Distributor. Prove to yourself what a boost in
business, prestige, profits the RCA-WT-110A
can mean!

TEST EQUIPMENT

' RADIO CORPORATION OF AMERICA

’ Electron Tube Division, Harrison, N. J.

means more service profits!

flip power lever to
“'power-on’’ position

press calibrate
lever and adjust
-calibration control

All this for

3199.50

USER PRICE {Optional)
Prices higher in Howaii and Alosko

automatically sets up socket connections, and all
operaling voltages such as heater, signal, plate and
screen voltages, and bias (both fixed and cathode).
checks tubes for transconductance, gas, shorts, and
leakoge between elements.

avtomatically selects correct conditions from 220
possible combinations of heater voltage {from 0.1
volt to 120 volts) at currents up to 4 amps., 10 bias
voltages and 11 values of cathode resistors.

tubes, such as rectifiers, tested under heavy load cur-
rents up to 140 ma per plate.

high-and-low sensitivity ranges for leakage tests.
12-volt plate and screen supply for testing new auto-
rodio tubes.

meter protected against burnout.

test card provided for checking instrument.

239 pre-punched cards supplied with instrument
cover 95% of currently active TV tubes. Pre-punched
accessory cards avoilable.

active cord magazine capocity—350; storage capac-
ity—350. .o total capacity of 700 cards.
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DIPOLE

IS THE VERY
EART
OF AN ANTENNA

N "\ e Flat Responce That Gives
" Good Recaption on Both
M\ Black & White & Color
EXTENDED “"WING” DIPOLE
The Heart Of the Antenna
With The Increosed Power and Sensitivity
Ot The “WING” DIRECTOR
Exclusive Features Of The
TRIO ZEPHYR FAMILY ANTENNAS

THE LINE WITH PROTECTION

®
U5 PATENT No. 2,772,413 Z¢%® N E E R

Z IE ]P H YR RO YA H‘@) CANADIAN PATENT No. 41,670
e gaseinnes o)

Uses The
In TV Enjoyment EXTENDED “W'NG” D'POLE
New

EXTENDED
“"WING” DIPOLE

And The

“"WING” DIRECTOR

COLLINEAR DIRECTOR
for increased gain
on the highs

With The

“"WING” DIRECTOR

COLLINEAR DIRECTOR

/
STAGGER - TUNED

THE NATION’S BEST PERFORMING ANTENNA ON BLACK & WHITE

A Complete Line Of
EXCELLENT FOR COLOR RECEPTION

‘CONICALS CONICAL-YAGI'S

®
7 7 / z SINGLE CHANNEL YAGI'S
GRIGGSVILLE, ILLINOIS MULTI CHANNEL YAGIH’'S
Export Soles Div., Scheel Internotionol Inc.,, 5909 N-Tincoln Ave., Chicogo, U.5.A. UHF Indoor & Outdoor
Coble Address: HARSCHEfL

COPYRIGHT 1957 TRIO MFG. CO.



AN
For the Technician Who Wants to Get Ahead

TV - RADIO -
fabulous “picture-book” course

BASIC TELEVISION
by Dr. Alexander Schure

This new 5 volume addition to the famous
“‘picture book’® courses is the most understand-
able presentation of black and white television
receiver theory at the basic level ever pub-
lished.

Complete 5-volume course employs the famous
Rider “picture book’ method to explain basic
theory of black and white television. Text is
supported by more than 450 large carefully
prepared interesting and informative draw-
ings that make the explanation of each im-
portant idea crystal-clear. There is one idea,
oné thought in both text and picture on each
page.

It starts with the transmitter and discusses
in detail the following subjects: Volume 1,
the transmitter; the handling and the opera-
tion of the camera; formation of the picture
signal and the general content of the trans-
mitter. Volume 2 covers the organization of
the entire TV receiver treating each section
individually from antenna to picture tube.
Volumes 3, 4 and 5 treat with TV receiver
circuit explanatlons Each volume covers a
specific number of sections in the receiver.
Valuable to both the professional technician
and the beginner because it is so comprehen-
sive, so accurate and so easy to read and
understand. However, it is specifically directed
towards those technicians who are in the early
stages of their career—and to beginners. Ideal
for apprentice tresining in every service or-
ganization which is conducting an on-the-job
training program. Perfect to keep handy in
the shop for reference.

2198—soft cover, b vols. 690 pages (approx.)
$10.00 per set. 198 H all 6 volumes in a single
cloth covered binding, $11.50.

(3 3rd SUPPLEMENT to the
RECEIVING TUBE SUBSTITUTION GUIDEBOOK
by H. A, Middleton

A must for every technician! Contains more
than 830 latest receiving tube substitutions
+ more than 200 picture tube substitutions
« more than 230 American to European tube
substitutions + more than 200 European. to
American tube substitutions » a comulative in-
dex listing the tube types treated in the basic
book and all 3 supplements, It pays for itself
almost immediately !

Soft cover, 72 pp., 8% x 117, illus.

F139-3 Only $1.35

[J RECEIVING TUBE SUBSTITUTION GUIDEBOOK
by H. A. Middleton
#£135, soft cover, 224 pp.,

[ FIRST SUPPLEMENT
#£139, soft cover, 48 pp.,

[J SECOND SUPPLEMENT
#£139-2, soft cover, 48 pp.,

{J REPAIRING TELEVISION RECEIVERS
by Cyrus Glickstein

The most modern completely practical book,
written by an expert with long experience in
television receiver repair. Devoted to trouble-
shooting and repair techniques which are
modern, yet down-to-earth. Covers the use of
simple as well as elaborate test equipment of
all kinds. Profusely illustrated.

Soft Cover, 212 pp., 5% x 8'%”, illus.

#1191 i AT D o] 3 e T ~wgs Only $4.40

[J REPAIRING HI-F} SYSTEMS
by David Fidelman

This book deals with finding the troubles
and repairing faults in hi-fi equipment with
no test instruments—simple equipment—and
elaborate equipment. Encompassing the re-
pair of high fidelity equipment such as tape
recorders, record players and changers, AM
and FM tuners, preamplifiers, amplifiers and
loudspeakers, the approach is in a gradual,
easy-to-understand, down-to-earth manner.
Typical troubles are analyzed and repaired
through a system of logical steps.

Soft cover, approx. 170 pp., 51/;\)1%" illus.
#05 e Seeeeaes only $3.90

816 x 117, illus., $3.00
81 x 11”, illus., $.99

81, x 117, illus., §.99

AUDIO -

"these books

RIDER Service “Aids”

[J ADVANCED TV SERVICING TECHNIQUES

by Zbar and Schildkraut

A complete advanced TV servicing course,
developed by the Radio- Electronics-Television
Manufacturers Association. Shows how to use
every conceivable type of test equipment, how
to service every part of a TV receiver. E\plams
latest techniques. Soft cover, 81x11”

MAIN TEXT, 192 pp., illus.

#161
LABORATORY WORKBOOK, 32 pp.
FHABL2 L armunbba. sdiivad nabd SRR e b $. .95

] TV PICTURE TUBE-CHASSIS GUIDE
by Rider Lab Staff

No busy service technician can afford to be
without this easy-to-use TV tube type chassis
guide. It covers all picture tube types used in
TV receiver production from 1846 to l'ebruary
1957—over 7,000 listings. This reference guide
is organized by chassis number, and in some
cases, by models so that the technician can
immediately locate the correct picture tube
type simply by knowing the chassis number.
204 VL hhale s e 8w Ak 8 as Only $1.35

¥ YOU WANT THE- BEST IN TV SERVICE INFORMATION

PMILCO G E  EMEIASON  STLVANIA ZENITH WESTINGMOUSE
ADMIRAL R C A MOTOROLA HOFFMAN CROSLEY PACKARD-BELL

Cevery Production 1950.19%4

RIDER'S NEW § D © SERVICE

(“ungle dagrom only”)

ONLY 50¢ PER CHASSIS AT YOUR LOCAL JOBBER

i)

HOW TO INSTALL & SERVICE INTERCOMMUNICA-
TION SYSTEMS by Jack Darr

189, soft cover, 152 pp., $3.00

SERVICING TV AFC SYSTEMS

by John Russell, Jr.

g: 192, soft cover, 128 pp., $2.

ERVICING TV VERTICAL & HORIZONIAL OUTPUT
SYSTEMS by Harry Thomas

150, soft cover, 176 pp., $2.

V TUBE LOCATION & ‘I’ROUBLE GUIDE (RCA)

by Rider Lab Staff

#194, soft cover, 66 pp., $1.

HANDBOOK OF 530-‘I’YPE TV RECEIVERS

by Miller & Bierman
7174, soft cover, 200 pp.,
HOW T0 USE METERS

by John F. Rider
144, soft cover, 144 pp., $2.40
How T0 USE TEST PROBES

by A. Ghiradi & R. Middieton
3165, soft cover, 176 pp., $2.90
HOwW To SERVICE TAPE RECORDERS
by C. Tuthill

#®167. soft, cover, 160 pp., $2.90

NOW AVAILABLE!!!

$3.50

RIDER’S

V2

The only source of unabridged, factory prepared
and factory accurate TV receiver servicing infor-

mation.
LIMITED PRINTING

Reserve your copy at your jobber. If your jobber
does not handle Rider manuals, write direct.

Rider books, manuals; 8 D O are available at your

Parts Jobber. Look for the Rider Bookseller. If

are not available, order direct.
TI0

JONN F.RIDER PUBLISHER, INC. 116 west 14th Sireer, New York 11, N. Y
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ELECTRONICS

| (News continued from page 12)

GENERAL TRANSISTOR CORP. an-

! nounces that ELSIN ELECTRONICS
' Corp. has become a subsidiary ., . . new
sales offices for GTC have been opened
at 95-27 Sutphin Blvd. Jamaica, N. Y.

JENSEN MFG. CO. announces an ex-
pansion of its activities in Mexico with
the culmination of a new arrangement
for both the manufacture and sale of
speakers in Mexico.

CBS Tube Div. of COLUMBIA
BROADCASTING is currently pub-
lishing a series of “Tube Tips” designed
to provide answers to many of the tube
and semi-conductor problems of inde-
dendent service technicians.

INTERNATIONAL RECTIFIER
CORP. of El Segundo has recently oc-
cupied two new facilities, bringing the
number of plant buildings in the area to
seven.

Reps & Distributors

BRACH MFG. CORP. announces the
appointment of five new sales reps:
RON MERRIT to handle Wash, Ore,
Idaho, Mont. and Alaska; J. Y.
SCHOONMAKER CO. to cover Texas,

Okla,, Ark. and La.; BILL PAYSER will
cover Colo, Wyo, Utah and New
Mexico; EBERLE-SCHAAR will pro-
mote the Brach line in Va. and
DOUGHERTY ENTERPRISES in Ha-
waii.

FRANK ABBETT and WALTER
HUSTIS have been named Sales Reps
for CORNELL-DUBILIER products in
the New England area.

REEVES SOUNDCRAFT CORP. has
named F. A. DOUGHERTY CO. to rep-
resent them in Ohio, West Va. and
Western Penna.

AMPEREX ELECTRONIC CORP. has
appointed three new reps: MEL PEAR-
SON & CO. will cover West-Central
U.S., DWIGHT SMITH will service dis-
tributor accounts in IlI. and Mich. and
THOMAS BEIL CO. will cover Dela;
Md.; Washington, D. C.; Eastern Penna.
and Southern N. J.

ANDREA RADIO CORP. names
DIMOND-GROSS ASSOC. as reps for
its TV, hi-fi and radio line in the New
England states.

WORKMAN TV INC. has appointed
the EBERLE-SCHAAR CO. to represent
them in the Mid-Atlantic territory.

RADIO RECEPTOR CO. has ap-
pointed NORTHERN STATES SALES
CO. as a distributor sales rep for its
selenium rectifiers and germanium
diodes.

NEWARK ELECTRIC CO. of Chicago

has been appointed distributor for
| MOTOROLA Semiconductor devices in
the greater Metropolitan Chicago area.

STANDARD SUPPLY CO. has been
named sponsoring distributor for the
RAYTHEON Bonded Electronic Tech-
nician Program in the Utah trading
area.
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Specifically  designed for  color

D COLORITE

recommended far both color and black and white reception in
areas formerly using conical and eonical- yagi instellations

small and compact (o easier installation and smproved
oulside gppeasaice.

tiat freq Uency respoNnse a receudy for good color receplion

magna{yt chrome

element systam

U.S. PATENT No. 2,772,413
CANADIANERTERNT Mo SAEE70 The Magni-Chrome elemens iystem comsists of an angle that gives greatest gain and band width
EXTENDED WING DIPOLE aczurately coupled with when used in conjunction with the EXTENCED WING
a precision V'ed dipole. This combinafion is de- DIPOLE. Extremely flat frequency nesponse across
signed to magnify the chramatic charodteristics of the entire VHF band is obtained togather with
the incoming colar signal te assure true, full-color improved gain.
reception. The foided dipols is V'ed at the exact

i
COLOR-ROYAL

high forward gain aper. Chaer Pietures High Sinal-to- Moire Raio

flat frequency response /Japroved Contrast on Block & White -
Pel/ld Reproduction of the Color Sognal

b'ighesf front-to-back ratio 5 feedim from Co-channst interforence

tri-stop reflectors

hed in conbindlion with the “Wing " and
Cellinear directors give exceplionally high
fm/zl to Sack ratio while maintaining
etimum gan on ol channed.

THE LINE WITH PROTECTION

®
ml” GRIGGSVLLE lffrxq

Expory Sales Div., Scheel Intarnationol Inc., 5909 N. Lincoln Ave., Chicagoe, U.8.A, Cable Address: HARSCHEEL
COPYFRIGRHRT 1¥52 THID MPG. OO
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thousands of servicemen have happily discovered

TOBE
QUALITY
- SERVIGE
CAPACITORS

have you?

Specify Capacitors * Pioneers since 1922
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Cat. #2589

To wnstall or service COLOR-TYV. ..

ou must hav

Specially designed . . . absolutely essential
to make Color-T'V servicing easy and profitable!

Cat. #2548 NEW WALSCO COLOR-TV INTERLOCK CHEATER. sat. 42595

Lets you service color sets with rear panel removed. Blocks grounding of high voltage supply. Special design
permits safe insertion of high voltage probe. Net 59¢

Cat. #2590 NEW WALSCO COLOR-TV DEGAUSSING COIL.

Required to eliminate stray magnetic fields prior to purity adjustments. Made to standard industry specifications;
enclosed in molded plastic cover Monentary switch safely de-energizes coil without pulling plug.

Cat. #2590 with monentary switch  Net $16.90. Cat. #2591 without switch.. Net $14.90 = ' .

Cat. #2589 NEW WALSCO COLOR-TV ALIGNMENT TOOL.
Adjusts and aligns all concentric controls on color, as well as black-and-white sets. Makes two separate adjustments
at the same time: outer shaft aligns outer control shaft, inner shaft aligns inner control shaft. Net $1.19

Cac. #2595 NEW COLOR-TV GRID GROUNDING BOX.
Essential for grounding controlled grids of color tube to permit convergence and matrix adjustments. Special
‘insulation piercing’’ terminals make application easy. Net $5.10

Cat. #2596 NEW WALSCO TV COLOR VIEWER.
Balanced optical filters speed accurate color phase and matrix adjustments on all color TV sets. . .without
using an oscilloscope. Net $1.50

;

11
T
1

£ s

Cat. #259%

11T

S¥ Y ELECTRONICS MANUFACTURING COMPANY
N 1 .

il a Division of Textron, Inc.
100 West Green Street, Rockford, litinols

FREE!
Special folder
explaining how to use
these new Color-T'V toals. ..
ask your jobber or write direct.

Western Division:

3225 Exposition Place, Los Angeles 18, California

In Canada:

Altas Radio Corp., Ltd., 50 Wingold Avenue, Toronto, Canada




look what *S&32 puys

in test equipment!

HEATHKITS

GIVE YOU
TWICE AS MUCH

equipment for
every dollar
invested

The famous model V-7A Vacuum-
Tube-Voltmefer is a perfect
example of the high-quality
instruments available from Heath
at ¥4 the price you would expect

to pay! Complete,
°n|y s242

B
Ulige<

:S‘J [

Get the most out of your test equipment budget by utilizing HEATHKIT
instruments in your laboratory or on your production line. Get high
quality equipment, without paying the usual premium price, by dealing
directly with the manufacturer, and by letting engineers or technicians
assemble Heathkits between rush periods, Comprehensive instructions
insure minimum construction time. You'll get more equipment for the
same investment, and be able to fill your needs by choosing from the
more than 100 different electronic kits by Heath. These are the most
popular "do-it-yourself' kits in the world, so why not investigate their
possibilities in your particular area of activity! Write for the free
Heathkit catalog now!

Contains detailed descriptions

« FREE catalog
of Heathkit mode!s available,

including VTVM's, scopes, Mail coupon below for
generators, testers, bridges, your copy—Now!
power supplies, etc.

HEATH COMPANY
A SUBSIDIARY OF DAYSTROM, INC,
BENTON HARBOR 18, MICHIGAN

Name
Address
Also describes Heathkit ham City & Zone
gear and hi-fi equipment in
kit form. 100 interesting and State
profitable "'do-it-yourself"
projectsl

20

Catalogs & Bulletins

CAPACITORS: 12-page bulletin, “How to
Use Capacitors,” describing the why,
where and how of industrial capacitor
applications. Bulletin GEA-5632B avail-
able from General Electric Co., Sche-
nectady 5, N. Y. (ELECTRONIC TECH-
NICIAN No. B10-1)

RESISTORS: 4-page bulletin describing a
new kind of precision resistor, the
Riteohm Series 77 metal film resistor.
Outlined in full detail are complete
characteristics compared with MIL
specifications; resistance range, dimen-
sions, and other important data. Bulle-
tin 155 available from Ohmite Mfg. Co.,
3661 Howard St., Skokie, Ill. (ELEC-
TRONIC TECHNICIAN No. B10-2)

HI-FI: 6-page catalog describing com-
pany’s line of hi-fi equipment in both
kit and factory-wired form. Included
are full specifications on the HF61
Master Control Preamplifier, HF60 60-
watt Ultra-Linear Power Amplifier
with Accro TO-330 Output -ransformer,
etec. Form A5 available from Electronic
Instrument Co., Inc. 33-00 Northern
Blvd., Long Island City 1, N. Y. (ELEC-
TRONIC TECHNICIAN No. B10-3)

CONTROL GUIDE: A new pocket control
guide with 121 pages of hundreds of
new listings on the latest and most up-
to-date replacement control informa-
tion. Guide No. 6 available at 20
cents from Centralab, Div. Globe-Union
Inc., 900 E. Keefe Ave., Milwaukee 1,
Wise. (ELECTRONIC TECHNICIAN
No. B10-4)

SELENIUM RECTIFIER: 12-page illustrated
bulletin discussing the advantage of
“Selenium Rectifiers for High Voltage
DC Power Supplies.” The economics of
selenium rectifiers versus high voltage
rectifier tubes is also covered. Avail-
able from Beta Electric Div., Sorensen
& Co., 333 E. 103rd St., New York 29,
N. Y. (ELECTRONIC TECHNICIAN
No. B10-5)

LAMINATE FOR PRINTED CIRCUIT APPLICA-
TIONS: 4-page bulletin giving compre-
hensive data on size and thickness,
properties, current-carrying capacities,
foil, copper finish, post-etching sug-
gestions, handling recommendations,
etc. Bulletin LT-2 available from Inter-
national Resistance Co., 401 North
Broad St., Philadelphia 8, Penna.
(ELECTRONIC TECHNICIAN No.
B10-6)

TRANSISTORS: Bulletin G-120 describes
company’s line of PNP and NPN tran-
sistors for radio, r.f., and i.f. applica-
tions. Also contains valuable informa-
tion on 4-, 6- and 7-transistor radio
kits together with accompanying circuit
diagrams. Available from General
Transistor Corp. 91-27 138th Place,
Jamaica 35, N. Y. (ELECTRONIC
TECHNICIAN No. B10-7)
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77 of them all--

ROHAN

u 5 . Telescopmg

Z> Rohn Towers are the on]y E —
complete line of towers . . i {S? Heavy-duty hot-dipped galvan-
a8 from the No. 6 "'all pur i = ized “1 bi 4 rivid o0
n pose” tower which is most ized steel tubing und rigid joints
H suitable for TV installa- : NEW BASE give c;traordx.nary strength,
1] fions: opthe glan NG, 40 | “Same day’ installation base available NOW Qu}:c.l:imsrballaAno'n b mJ?t, a;
11 ﬁ)mrgumc;;noni m“e; i E tor No. 6 and P. T. Tower! Use this unique \ e el PN o
H hnontsh ll‘:pt:amg;(; al:l:f]e u. base that permits “on the spot’” ercction and /]| then mast hoisted quickly to de-
H- li i “on the ground’ assembly. Towers are then |\ stred height. Uulizes special
|4 GtRlihG n merely “walked up” into ‘position. ctamp and guy rning arrange-
L No. 6 Tower s ideal for 1l \ [ ' / ment. Flanged interior section;
14 heights 50-120". Features LH ~ AR | / \ crimped exterior section gives
HH  Magic Trangle construcon [ \ / \  youa mast that won't pull apart
i that assures great N N e, led sabilicy. C
strength. stabilicy and ‘?&" . AR R BOCQUAECISIADILEY JL0 Mg
HH durability. Stocking { plete with guy rings and neces-
"{" Rohn No. 6 Towers l . sary erection parts. In 20, 30, 40
M means you can fultill ~p— ha Ro HN and 50 ft. sizes. Bases and
1] P’acd“‘a”)’ all tower e - ground mounts available.
11 needs! - 3
] No. 40 Communica- l I
Wd tions Tower for ex- gy gu er'or es‘ n
] treme heights and ]
1] heavy duty work. ! i
1 Uses large 18" equi- “"1"”“’1' ; LI N E
—[ lateral tniangular de- gk * i
sign  which allows 1 -
heights up to 300 tt. I
or lesser It
hei £ hts 1 \
where con- V' >
siderable
strength s :
needed. - ﬁ
Used wide- ~

ly for radno communication and micro wave
throughout U. S. Scll this tower for these re-
quirements existing in your locality.

Both the No. 6 and No. 40 Towers are in 10”
sections and are easily installed without special
equipment.

Also available: No. 30 Towers and a uniquc RI ES
space-saver PACKAGED TOWER. the fatter

available in heights from 24" to 64,

ﬁ? ROOF TOWERS

5 "Superior Design” roof
towers in heights from
214’ to 10’. Most all mod-

els are collapsible f a S,
bt X" ROHN offers these exclusives
¥ models ideal answer for

quick, inexpensive roof top ® Hot- -dipped galvanizing ¢
* installation. Get full L4
information on this
+ fine line of roof
towers.

‘ S B o — — — —— — — —— —— — v D
SEND coupou TODAY! GET COMPLETE DETAILS AND CATALOG NOW

. . R Rohn Mfg. Co., 116 Limestone, Bellevue
"“"World’s Largest Exclusive Manufacturer of TV-Communications Towers” = )

Peoria, Ill.
R O HN Manufacturing Co.

True hot-dipped galvanized tubing coatin, f both inside and out. Machined to
perfection . . . available with 6” expanded end or plain—and in either 5’ or
10’ lengths. Painted if desired also available.

A full line of accessories are available—all-——Hot Dipped Galvanizing! Some
of the items are: rotor posts, house brackets, eave brackets, peak and flat roof
mounts, instant drive-in bases, hinged base sections, telescoping mast bases,
guying brackets, UHF antenna mounts, erection fixtures, and a variety of
mounts and supports for masts or tubing.

unequalled design and engineering
mass production for low cost ® universal customer acceptance
pxoneer manufacturers ® complete line.

Gentlemen: Please rush me complete details on the
full line of Rohn Towers and Accessories.

FIRM
NAME TITLE
116 LIMESTONE, BELLEVUE ADDRESS
PEORIA, ILLINOIS PHONE 4-9156 CITY STATE
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PYRAMID CQM

1. High reliability, ideally suited for computer requirements. 2. Highest purity aluminum used.
" 3. Molded terminals for tight permanent seal. 4. Low leakage current. 5. Long shelf life.
6. Low equivalent series resistance.

Computer circuits require electrolytic capacitors of the highest reliability. Pyramid type CQM capacitors
fill this requirement. They are made with electrodes of the highest purity, aluminum obtainable (99.99%)
and specially formulated electrolytes. Carefully inspected materials, coupled with controlled manufacturing
methods, produce a capacitor capable of meeting the most exacting computer specification.

The capacitors are made in high purity aluminum containers hermetically seaied with molded tops held in
place by rolling the can rim securely over a buna rubber gasket. The terminals are molded into the top.
These terminals and the buna rubber gasketing insure a tight, permanent seal.

PYRAMID
cQM

Two types of terminals are available: (1) a screw type terminal with tapped inserts, (CQM); (2) a lug type
terminal, with anti-rotational locks, swaged to solid aluminum inserts, (CQML).

Internal connections to the aluminum inserts are made with straps of the same high purity aluminum as
the electrodes. This feature contributes to low leakage and long shelf life.

Pt o RIS INE - Wy

Pyramid type CQM capacitors may be ordered in various capacitance and voltage combinations ranging from
45,000 mfd at 5 WVDC to 850 mfd at 400 WVDC. Container diameters are 133", 2”, 214" and 3”. The height

for all units is 415", Other sizes, or units for special applications may be obtained by inquiring of Pyramid's
Engineering Department.

NEW FROM PYRAMID

PYRAMID TQ

1. Designed for high reliability electronic equipment, telephone networks, and industrial control
systems. 2. Wide temperature range: —20°C. to +83°C. 3. Hermetically sealed aluminum
can. 4. Low leakage current. 5. Long life, trouble free operation. 6. Manufactured under
quality controlled conditions.

Present day electronic equipment, telephone network systems, and industrial control systems, where a high
degree of reliability is essential, require capacitors having a long life,

Pyramid Electric Company introduces type TQ, a high quality electrolytic capacitor which will meet the
requirements of design engineers today and for some time to come.

PYRAMID
TQ

From raw material to finished. product, the Pyramid type TQ is manufactured under controlled conditions
and constant supervision.

Type TQ Capacitors are available in single, dual and triple capacitances. They vary in voltage range from
6 to 450 working volts DC. Can sizes are available in 1” diameter x 2¥2” tength, 1” x 3", 1” x 3%2", 1" x 4
13%" x 212", 13" x 3%2" and 138" x 4”.

For complete specifications write for technical bulletin.

PYRAMID ELECTRIC CO.

NORTH BERGEN, NEW JERSEY

RURTON BROWNE/New York




TO BRING OUT THE BEST
IN EVERY HI=FI SYSTEM...

cartridge

Highly permeable laminations @ VRu Clip-In-Stylus \
Hum-cancelling wound coils @ Special G-E Damping Blocks

o

L6

@ Alnico V Magnet © Stylus Jewel

@ Pivot Post @ Mu-Metal Electromagnetic Shield
@ Electrostatic Shield @ Magnetic Pole Pieces

@ Plug-in Terminals @ Plastic Body

O ""T'-Chonnel © Triple Play Knob

Only a genuine G-E VRl gives your customers all this:

New Full-Range Reproduction—General Electric’s grounds stylus assemhly so that electrostatic charges
new VR 11 mukes faithful reproduction from 20 through cannot build up from record surface.

20,000 cycles a glorious reality! New Lightweight Construction—Reduced in size
New 4-Gram Tracking Force—Lateral compliance and wei‘ght-— -with new stvlus gugrd, lf:rminals und_knob
has been extended to 1.7 x 10“em per dyne. permitting —the General Electric \.R Ll w‘“. \_ﬂthstand continued
a tracking furce of only 4 grams to minimize record use under the most exacting conditions.

and stvlus wear. The new G-E VR 11 cartridge is being announced to the

. . public in a heavy schedule of adverticements now run-
Instant (JllP'I"'Tl'P Slylus—Stylu- replacemenb can ning in major Hi-Fi and general magazines. Do you
be made at home without removing cartridge from tone have enough stock to meet the demand?

arm. There’s no need to discard an entire dual as- Specialty Electronic Components Dept., Section HFS10,
sembly when only one tip is worn. West Genesee Street. Auburn. N. Y

New Electrostatic Shielding—New shield prevents In Canada: Canadian General Electric Company, 189
pickup of electrostatic interferences and hum; also Dufferin Street, Toronto 3, Canada.

Progress Is Ovr Most Important Product

GENERAL &3 ELECTRIC
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i YOUR INSTALLATION VOLUME CAN BE GREATER! B¢
el H
':_f If you're not a Channel Master Dealer you are switched to Channel Master and featured the %}
s probably not getting your share of the really famous T-W antenna. In fact, far more T-W Eid
e profitable antenna installation business. Hundreds antennas are bought than any other fringe area 5
5 of dealers have doubled and even tripled their antenna. There must be good reasons for this. g
k antenna sales in less than one year when they Below are listed but a few of them. 2
# &
3 =
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How much installation
business are you
losing every week?

. because you don't feature the

CHANNEL MASTER =07

Put these extra selling advantages to work for you!
Superior pERFORMANCE ! Outperforms any all-channel

antenna ever made! Revolutionary “Traveling Wave” design delivers highest
front-to-back ratios (better than 10:1) — — top gain over the entire VHF range.

Sl’ronger CONSTRUCTION ! Super-strong in every detail

of construction: Twin-Boom—

the only antenna with 2 full length 7-element
crossarms; 2 Super-Nests — the most powerful grip that ever held an antenna to model no. 350

the mast; Line-Lok — absorbs all transmission line tension; 7/16" dia. elements. 5.l t

° -elemen
Bigger NATIONAL ADVERTISING! 1ore than 75,000,000 model no. 351

advertising messages in America’s leading national magazines. Now saturation
coverage with big-space ads blanketing 173 prime outdoor antenna markets.

LIVE LEADS galore! Tens of thousands have already

responded to Channel Master’s Free “Antenna Check-Up Kit” offer —
repeated in new national ads. Based on experience, 50% — and more
— of these leads are converted into actual sales

Local c°'°p ADVER'ISING! The most liberal

advertising allowance in the industry — so you can run your own
local promotions. Channel Master dealers have the widest array of mats,
radio and TV spots, and display materials

Promoting ANTENNA REPLACEMENTS!

Channel Master’s national advertising hammers home the theme of
antenna obsolescence — opening new markets for you!

3-element
modet no. 352

4

Call your Channel Master distributor now

® Reg U3 Por, Office and Conada

model no.

354-1

inctuding: ® 2-eloment T-W
o Combination 4 M. x 1%,”

NEW INSTALL-IT-YOURSELF’ ANTENNA KIT
featuring new 2 ELEMENT 2/ ANTENNA

Designed for top performance in suburban and metropolitan areas.

i Uni A COMPLETE 1 A 5 v
;:wu:w::“- ?‘uo.?,.:i,.";d ANTENNA Powerful “Traveling Wave” principle provides the 2-element T-W
Nails with Neoprens sealing INSTALLATION with better all around performance than a stacked conical.
woshery 4 0" 80 mil wire el ool s 5
e 4.1 outs © o ~
L0 g i~ Promotionally Priced at 2995 list

DISPLAY CARTON
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It's Audio Time!

It seems that during the fall of each year, music
lovers, audiophiles and hi-fi bugs perk up. Yes, it’s
high fidelity show time. In September there are two
different hi-fi shows in Chicago, and a smaller show
in Cincinnati. This month, during the week of Oct.
7. there’s the giant Institute of High Fidelity Manu-
facturers exhibition in New York City at the Trade
Show Building. The New England High Fidelity
Music Show is at Boston’s Hotel Touraine, Oct. 18-
20, while a local show will be held in Miami at the
same time.

These shows are growing increasingly popular,
making more people aware and desirous of audio
equipment. Thus, while TV sales did soften a bit
this year, hi-fi sales kept increasing. The result is
that a growing portion of the electronic technician’s
income is being derived from audio sales and
servicing.

As we pointed out in our August editorial, TV
is still the overwhelming source of servicing income,
and will no doubt continue to be for many years.
However, look how important audio work is be-

Toll TV Test

On Sept. 18, the Federal Communications Com-
mission authorized TV stations to conduct three-
year trial transmissions of subscription (pay-as-
you-see) TV. However, this approval was subject
to several important limitations. Each station must
submit its plan for conducting the tests to the FCC,
which will not act on the applications before March
1, 1958. Consideration will be given on an individual
basis, but no commitment was made that any appli-
cations would actually be granted.

Toll TV has been one of the most controversial
subjects in the industry. The companies who have
been in the vanguard of the fight for acceptance are
about five in numbeyr. They maintain that sub-
scription TV will bring entertainment features, such
as plays and first-run movies, which have not been
available to video viewers before. They maintain
that the public should have the choice of making
its own decision.

Arrayed in opposition are the networks, numer-
ous manufacturers and the largest service associa-
tion. They maintain that fee TV would destroy free
TV, that very little would be added in the way of

ELECTRONIC TECHNICIAN ° October, 1957

coming. This year the servicing industry will derive
$82,800,000 from home hi-fi servicing, and $57,400,-
000 from public address installation and repair.
That’s not all. Technician-dealers will sell $23,-
400,000 of home hi-fi “component” equipment,
$27,300,000 of packaged audio for the home, and
$13,000,000 in public address equipment. These
sales are in addition to the servicing figures noted.
Included in this issue is another in our series of
articles designed to prepare TV specialists for audio
work. It’s called “Second Echelon Hi-Fi Servicing,”
which offers a substantial amount of practical data.
So if you're within traveling distance of a hi-fi
show, put on your comfortable walking shoes, and
take a look at the wide variety of audio gear on
the market. More and more of this equipment will
be coming into your shop for repair. More and
more of your customers will be inquiring about
audio purchases.
Yes, the fall season is audio time . . . and time
for you to be ready to serve your audio-oriented
customers!

Authorized

new programs, and that set owners have the right
to expect all broadcast channels to be available free
as they always have been. In addition, bills are
pending in both houses of Congress, which would
in effect prohibit pay TV.

Another aspect of subscription TV is the wired
system. Since cable TV does not require air trans-
mission or FCC approval, it bypasses most objec-
tions to toll TV. A wired system in Bartlesville,
Okla,, is in pilot operation. How well it succeeds
will have great impact on all toll TV.

The devices developed for toll TV are varied (see
page 42 for the latest), but the object is the same:
a decoder unscrambles the picture for the user for
a fee; the viewer without a decoder sees only the
scrambled picture on the particular channel.

As we see it, it’s still a speculative question
whether toll TV will ever become a standard ele-
ment in communications and entertainment. The
coming year should be decisive in this regard. 1958
is the target date for the government, the industry
and the public to make up its mind.
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Servicing

Selenium & Germanium

Operation And Troubleshooting Of The Horizontal

Dick FELIN

e The purpose of a horizontal phase
detector is to maintain proper hori-
zontal oscillator frequency. It does
this by comparing a sample of the
horizontal-oscillator waveform in
the receiver with the horizontal sync
pulse. When both are in proper
phase relationship with each other,
the detector will not produce any
corrective voltages. If, on the other
hand, the oscillator is running ahead
or behind, the phase detector will
develop a control voltage which can
correct the speed of the horizontal
oscillator.

The negative going sync pulse is
applied to the cathodes of both di-
odes through a coupling capacitor
C1, as shown in Fig. 1. Capacitors
C2 and C3 provide a path to ground
through diodes D1 and D2 respec-
tively, and effectively place the di-
odes in parallel with respect to the
sync pulse. The voltages developed
across the load resistors R1 and R2
are equal and opposite, they cancel
each other and produce an output of

C2

1200
l__ oc
X CORRECTION
= VOLYAGE

QUTPUT

L“">7AvAVL

PULSE FROM

v
—OT}—I\[\/\,—’ HORIZ.
OUTPUT
TRANSFORMER
c

Fig. 1-—Basic horizontal AFC phase detector.

zero volts. At the same time the
coupling capacitor C1 becomes
charged as shown, and places a pos-
itive voltage on the cathode of both
diodes and prevents them from con-
ducting between sync pulses.

A sample of the horizontal oscil-
lator waveform is taken usually
from a tap on the horizontal output
transformer, and is passed through
a differentiating network to shape
this signal into a sawtooth. The saw-
tooth voltage is fed into the circuit
at point A. The amplitude of the

sawtooth is not sufficient to cause
fhe diodes to conduct. This is be-
cause of the bias imposed on the
diodes by the coupling capacitor.
Therefore, the sawtooth signal is
impressed across the load resistors.
Since as much of the sawtooth sig-
nal is above the zero reference line
as below, the d-c component, which
is in effect the average of the a-c
component, is zero. The sawtooth
voltage developed across each load
resistor with respect to point B is
as shown in Fig. 1. Neither the in-
coming sync pulse nor the sawtooth
wave by itself can cause the circuit
to produce a d-c correction voltage.
Only that portion of the sawtooth
that occurs at the instant of the sync
pulse will have any effect on the
output of the phase detector. If the
sync pulse occurs in the exact cen-
ter of the retrace portion of the saw-
tooth, as shown in Fig. 2A, equal
and opposite voltages will be devel-
oped and the output voltage will still
be zero. If the oscillator is slow, the
sync pulse will occur before the re-
trace passes through its a-c axis, Fig.
2B. Therefore, some of the sawtooth
voltage will be added to the sync

Fig. 2—The phase relationship between the horizontal sync pulse and a feedback pulse from the receiver's horizontal output circuit determines
the amplitude and polarity of the control voltage. When both pulses are in proper phase, the output of the detector is zero.
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Diode Phase Detectors

Automatic Frequency Control, Antihunt & Filtering Circuits.

pulse voltage on R1 and subtracted
from R2.

Because the voltage developed
across Rl is greater, the detector
will produce a negative d-c voltage.
If the oscillator is fast, the sync
pulse will occur after the retrace
passes through its a-c axis as in Fig.
2C. Conditions of operation are just
the opposite of the action described
for a slow oscillator, and the output
voltage of the detector circuit will
be positive.

Frequency Control

The frequency of the horizontal
multivibrator is controlled in the
following manner. If the correction
voltage applied to the grid of the
first triode, is positive, it causes the
cathode voltage to rise. This extends
the cut-off time of the second triode
and lowers the oscillator frequency.
Conversely, a negative control volt-
age lowers the cathode potential,
shortens the discharge time of the
coupling capacitor to the second tri-
ode and increases the firing rate.

In actual applications some de-
parture from a truly balanced net-
work may be noted. Fig. 3 is a typ-
ical circuit which may be found in
GE, Hotpoint, and other makes.
Some variations in component val-
ues and placement may be found,
but basically the circuits are the
same. In all cases the diodes should
be a matched pair. Stray capacitance
and other reactances will upset what
might otherwise be a balanced ar-
rangement. In order to obtain linear
response to deviations on either side
of the normal frequency, it may be
necessary to apply some form of bias
to the horizontal multivibrator. Ca-
pacitor C250 is used to balance the
capacitive reactance across the di-
odes. The difference in load resistors
R250 and R251 helps establish a de-
sirable biasing voltage on the grid
of the first triode. It should be noted
that this grid’s resistive network
consists of R254, R251. R250 and
R253. A filter network which has the
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effect of making the oscillator re-
spond to an average correction volt-
age, furnished by several sync
pulses, is composed of C253, R254
and C254. This action makes the cir-
cuit immune to noise pulses of short
duration. As in most controlling de-
vices, some consideration must be
given to such things as over-control-
ling and delay in response. An anti-
hunt circuit composed of R255 and
C256 has the effect of zeroing the
control voltage as the oscillator
reaches the correct speed. A defect
in this circuit can cause a ‘“gear-
tooth” picture.

Troubleshooting

To eliminate the unnecessary re-
moval of good horizontal phase de-
tector diodes, and before suspecting
any other circuit defects, first check
for proper adjustment of the hori-
zontal stabilizer and hold controls.
This can be accomplished simply by

shorting out the diodes to check the
free running speed of the oscillator.
If the free running speed is more
than 2 bars out of sync, the trouble
is probably due to improper adjust-
ment. Under these conditions,
ground test point VI and apply a
weak signal to the antenna term-
inals; place a 1,000-ohm resistor
across the stabilizer coil and adjust
the horizontal-hold control as close
to the proper speed as possible. The
picture should be floating slowly
back-and-forth. Remove the resis-
tor and adjust the coil so that the
picture floats again. If the stabilizer
coil had not been properly set previ-
ously, removal of the resistor will
cause the picture to be 2 or more
bars out of sync. Remove the ground
from the test point.

One of the troubles encountered
is a condition which causes the ras-
ter to disappear when a signal is
applied, but reappear when the

(Continued on page 65)

Fig. 3—A typical horizontal AFC phase detector using selenium and germanium diodes.
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Test Equipment For Second

How To Find And Measure Peak Distortion, Hum, Frequency Response

NormaN H. CROWHURST

® In the September 1957 issue of
Electronic Technician in the article
on, “Planning to Develop a Hi-Fi
Service Center,” 1 have discussed
the use of proper test equipment and
the division of servicing into three
separate echelons of maintenance.
Also pointed out was the possibility
of getting started with the test
equipment already on hand. How to
duplicate laboratory test conditions
in the field, without precision type
meters, signal generators, etc., and
without an immediate outlay of
capital, is of course a matter of con-
cern. While there is no substitute
for quality equipment, there are
several procedures that may be used
to solve this problem during the
transition to specialized quality in-
struments for audio work.

For example, let us consider the
use of a VIVM which has been in
service for several years. Its fre-
quency response, calibration and
linearity may have deteriorated
from its original specifications. For
ordinary servicing this meter may
still be quite adequate. For check-
ing the manufacturer’s specifications
within a reasonable degree of ac-
curacy it is of questionable value. It
so happens that a classic procedure

Fig. 1—Attenuator and impedance matching network enables proper
signal input voltage with minimum distortion.

for certain audio measurements can
be made with a voltmeter whose
frequency response and calibration
could be neglected, providing cer-
tain other pieces of equipment were
on hand.

A calibrated adjustable attenuator
inserted between the signal genera-
tor and the amplifier could be ad-
justed to drop the signal as much as
the amplifier builds it up. The cali-
bration marks on the attenuator
would then indicate the gain of the
amplifier, usually in dbs. Since the
only requirement for the voltmeter,
in this case, is to determine when
the two signals are equal, its fre-
quency response and calibration is
not a factor.

The procedure that follows is
perhaps one of the most interesting
approaches to a high fidelity ampli-
fier test set-up. The beauty part of
it is that a high degree of accuracy
can be obtained with most of the
equipment already on hand.

The oscilloscope and signal gen-
erator used in the input/output
comparator method need not be the
types that have a 0.19, distortion
figure. However, the lower the dis-
tortion figure, the greater the ad-
vantage when more elaborate equip-
ment is used. The important thing
for a sine-wave oscillator using this
method of test is for the waveform
to look reasonably like a sine wave,

Part A and B shows a

Otherwise the voltmeter readings
would not be correct.

One of the better, more expensive
oscillators, will probably include an
attenuator and matching arrange-
ment to suit the input on different
amplifiers, preamplifiers, etc. But for
a start these can be rigged up as
required with ordinary half-watt
resistors.

Attenvator

To obtain the required input
voltage within reasonable limits,
don’t use resistors greater in value
than about 100K ohms or lower
than about 10 ohms in the input
circuit. If values higher than 100K
ohms are used, self-capacitance of
the wiring is likely to affect the
readings and produce phase shifts
at the very high frequencies, as
well as giving opportunity for pick-
up of hum. Use of resistances lower
than 10 ohms is likely to cause in-
ductive troubles. Wiring inductance
can produce wrong readings at the
very high frequencies and also
cause inductive pickup of hum.

Sometimes only two resistors will
be required to produce the neces-
sary attenuation for the input cir-
cuit. These should be worked out
on the basis of allowing the oscilla-
tor to give almost its maximum out-
put—usually about 10 volts, when

single 40 to 1, and a two-step, approximately 1,000 to 1 voltage di-
vider arrangement. Part C is an attempt at obtaining impedance match.

L~
S S| meures
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.25V *
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S| Sz Sl erean
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Echelon Hi-Fi Serviang

And How To Look Into A Feedback Loop Without Disabling It.

o (]
SCOPE

AUDIO o %0 3 VTVM
GENERATOR o o o o

- e AMPLIFIEROUY
sr UNDER P g
|- - TEST
ATTENUATOR OR DUMMY
IMPEDANCE MATCHING LOAD
NETWORX , AS NEEDED

Fig. 2—A typical scope-generator setup for the signal inpui/outpul comparitor method.

the amplifier is being driven to its

rated output, with the gain controls

‘ set at maximum. If, for example, the
amplifier is of the basic amplifier

% e S5 type (not including a preamplifier)

that requires 0.25-volts input to give

rated output, the resistors should be

in the ratio of 40 to 1. For simplicity,
| resistors of 1K ohms and 39K ohms
| (o) (E) 3]

will serve to give a suitable ratio,
as shown in Fig. 1A. One reason for
Fig. 3-—Typical traces showing different using the maximum output of the
types of hum. Single and double loops signal generator is to avoid the un-
indicate 60 and 120-cycle hum respec- predictable loading effect of an out-
tively. A form of hum modulation present t 1 1 Fol T h .
only with the signal is shown in part F. Ry ceNEy Sontrol ph thiDsE [eEneha=
. tors which do not have a com-

pensated control. It is desirable to
maintain impedance match between
all components. The resistor net-
work when properly set up can
attenuate the signal to a desirable
level and maintain match at the
same time. An L, T, or H type pad
may be used. For simplicity a
voltage divider network configura-
tion may be used at the expense of
some inpedance match. A variable
attenuator, constant impedance ar-
rangement is highly desirable.

A dummy load resistor is needed
to match at least one of the ampli-
fier’'s output taps. Use the highest
tap possible. The resistor should
have a sufficient wattage rating to
handle the output load. If necessary,
several resistors may be used to
obtain proper ratings. In most cases
50 or 60 watts is adequate.

If the amplifier includes a pre-
amplifier for phono or other low
level inputs, the attenuator resistors
should be modified to reduce the
10 volts from the oscillator so as not
to overdrive the preamplifier. If, for
example, only 10 millivolts is
needed, it would require a 1,000 to
1 resistance ratio. This is rather a
big step to make with only two
resistors. Two steps, of say 40 to 1,
and 25 to 1, would be a more con-
venient way of doing this to avoid

Fig. 4—Checking the omplifier action excluding feedback, without dis- Fig. 5—Comparing the feedback waveform signal with the input signal.

abling it.
)
o o
USE "A.C.INPUT" % SCOPE
OR EXTERNAL "AL.INPUT"OR
CAPAQT\?R AUDIO o o o of . EXTERNAL VTVM
NERATOR 6 o o of Y CAPACTOR
T OR B+ GE o
0% o e —{——
[ VTVM oX or”‘_l 5.2,
] connEcT TO
e FoLLoWiNG '
" 1
LIFFER INSTEAD B Q-ﬂ | g
OF INPUT. FEEDBACK It
R N ] DUMMY
LTTENULTOR OR
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Fig. 6—Notch distortion at A and how it
is affected by feedback is shown at B.

undesirable effects; as shown in Fig.
1B.

If the amplifier or preamplifier
input calls for a high impedance
input and is provided with a shielded
lead, it is well to simulate the source
resistance of the pickup; which may
be in the region of 10K ohms or 20K
ohms. This may be accomplished by
inserting an additional resistor in
series with the input to the shielded
lead as shown in Fig. 1C.

Connect the type of resistive net-
work selected between the signal
generator and amplifier. Attach the
dummy load and connect the hori-
zontal and vertical inputs of the
scope as shown in Fig. 2. Just in
case you are wondering why a
dummy load and not the speaker
itself is used. One reason is that
the landlord and other tenants may
ask you to depart for other places.
The amplifier tests are performed,
for the most part, with the gain
control fully advanced. Secondly,
most manufacturers use a resistive
load to establish a standard. Since
the speaker load will vary depend-
ing upon frequency, room, baffle and
other acoustic conditions, speaker
characteristics, etc., the chances of
arriving at anything resembling the
standard are very slim. The desired
output level should be arrived at
by controlling the amplitude of the
input signal. Most manufacturers
will specify the level for testing. In
the field, the technician may elect
to look at the amplifier when it is
putting out its rated output power.

Set the oscillator to 1,000 cycles
and permit all the equipment to
warm up. The scope should show a

Fig. 7—Possible patterns obtainable
when checking frequency response. Pat-
tern at left, in each case, is at midrange.
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sloping line at an angle of 45°. The
direction of the slope may be from
left to right or right to left, de-
pending upon the phase relationship
between the input and output of the
amplifier and also any phase re-
versal in the scope itself.

Tracing Hum

If the trace is double or thickened,
as in Fig. 3A, it is most probably
due to hum generated in the ampli-
fier. First check all ground connec-
tions; also check for adequately
shielded high impedance connec-
tions. If excessive hum is still pres-
ent, then check the amplifier, stage-
by-stage by moving the scope’s ver-
tical probe back one stage at a time.
Hum could be caused by inadequate
B} filtering, defective tubes and
upsets in the tube heater circuits.
If uncertain as to where the hum is
coming from, a good method of

l/IIV
AT AT A

PG -

Fig. 8—Typical waveforms obtained when
checking the boost or rolloff response.

e LEVEL

checking is to switch the scope’s
time base control from the “ex-
ternal” position to the “line” posi-
tion. This compares the amplifier
output against a 60-cycle sine-wave
horizontal sweep. Turning the oscil-
lator down to zero will leave just
the hum output. The vertical de-
flection can now be turned up until
a pattern becomes visible. A sloping
line or a single loop, as shown in
Fig. 3B or 3C is an indication of 60-
cycle hum and may be due to a de-
fect in the filament string, or a
cathode-to-heater short in an a-c
heater line.

If it takes the form of a double

loop or a curved line as in Fig. 3D

or 3E, it is an indication of 120-
cycle hum. This can usually be at-
tributed to improper filtering of the
B+ supply. Defective electrolytics
are usually the cause of this type of
trouble.

If, as the oscillator is turned up,
with the input/output arrangement,
the sloping line thickens at the ends
instead of being a double trace all
the way up as shown in Fig. 3F, it
could be due to hum modulation.
This is a form of hum that does not
show up when the signal is not

HARMONIC VOLTAGE
IN OUTPUT
V’)

XA

TOTAL
OuUTPUT
VOLTAGE

)

(A) (8)

Fig. 9—Point of leveling off indicates
clipping level. § curve shows harmonics.

present but modulates the signal as
soon as audio passes through the
amplifier. It usually occurs in the
output stage of a push-pull ampli-
fier due to inadequate B+ filtering.
If the output tubes use a separate
supply point for their screen grids,
check the electrolytic capacitor in
this circuit too. Hum modulation of
this type can be quite disconcerting
to a high fidelity enthusiast. It is not
noticeable as a separate entity in
the form of hum, but it produces a
“broken-up” effect on parts of the
program.

Distortion

We can now go on to consider
different kinds of distortion at 1,000
cycles. Slowly increase the input to
the amplifier. The straight line
should stay very straight until
maximum output is approached,
then there should be a slight flatten-
ing at both ends. If the trace opens
out into a loop or shows any peculiar
curvature then a tube somewhere
in the circuit may not be operating
properly.

If there is a serious asymmetry in
the way the line opens out, that is
the curvature or kink appears at
one end only, that too is probably
due to some tube operating under
improper bias or plate supply con-
ditions. The VITVM may be used to
check for proper voltages, or the
scope may be used to trace the
waveforms through and find at what
point in the amplifier it first shows
distortion.

This can prove rather a com-
plicated procedure in a feedback
amplifier, unless the feedback is re-
moved before applying this signal
tracing technique. To do this, cut
the input signal, because removal of
feedback will increase the gain of
the amplifier by about 10 to 1. Ad-
just the input so that the output is
the same as before and see whether
or not there is about the same kind
of distortion. It should show up
more, because previously the feed-
back was reducing it. Having de-
termined that the amplifier is now
behaving essentially in the same
manner, it should now be easier to
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pin down the trouble.

Sometimes, however, the distor-
tion shows up only when the feed-
back is connected. This may at first
seem like a rather odd condition.
The distortion may not be any less
by removing the feedback, but it
takes a different form. It is no
longer concentrated at one point on
the waveform, but is a more gen-
eral kind of a curvature. This in-
dicates that addition of the overall
feedback is in some way interfering
with the performance of the ampli-
fier.

Under these circumstances the
only thing to do is to check the
amplifier with the feedback still
connected. This is another advantage
of the comparator scope method.
Leave the scope’s vertical probe
connected to the output, move the
horizontal probe from the input and
try applying it to different stages of
the amplifier. Fig. 4 shows the con-
nection to the plate of the first stage.
This will compare the output against
the input and thus indicate the am-
plifier behavior excluding feedback,
but still allow the feedback to cause
any peculiar effect its removal
might stop.

Another technique that can be
used, is to examine the waveform
of the feedback signal compared
with the input signal. To do this,
leave the scope’s horizontal probe
on the input and connect the verti-
cal probe to the cathode of the first
stage, where the feedback is ron-
nected, as in Fig. 5.

Measuring Distortion

While this method does not
measure IM, it does measure har-
monics in a much more informative
way than the usual harmonic-dis-
tortion meter. Even though the re-
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10A—Balance control bucks out the fundamental. The harmonic
distortion waveform can be measured to within a fraction of 1%.

fundamental signal.

sult achieved is an estimate rather
than an accurate precision measure-
ment. In a good quality amplifier the
45° line at 1,000 cycles should be
extremely close to straight and show
no opening out into a double line
or loop until the clipping level is
reached. Then it will suddenly turn
over, at the same time, at both ends
of the line as in Fig. 9A.

Turning the level up until clipping
just shows, the output voltage can
be read and the output power cal-
culated, from the formula:

E2

R
P being the power in watts, E the
output voltage in volts and R the
load resistance in ohms. In a good
amplifier clipping shows up sur-
prisingly well. It is easily possible
to see a distortion that would
measure only a fraction of 1% using
a harmonic meter. This is because