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TRIPLETT

MODEL 630 vom

"TRIPLETT ELECTRICAL
BLUFFTON, OHIO

WWW HmF‘Yl(‘F]nI’HdIOhIQTOI’V com

preferred by the professional
who insists on quality

m Popular streamlined tester with long meter scales

arranged for easy reading
= Single control knob for all 34 ranges
® Easy Operation; Minimum burnout possibilities

8 Completely enclosed selector switch of molded

construction; eliminates harness wiring

B Wide range—tests AC-DC volts (DC at 20,000 O/V);
DC Microamperes, Milliamperes, and Amperes;
Ohms (to 120 Megohms) Decibel and Output

8 Heavy molded case V4" thick for high impact, fully

insulated

INSTRUMENT COMPANY
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| YOU BUILD
{ Signal
Transmitter 1 Generator

As part of N.R.I. Communi-
cations Course you build this
low power Transmitter; use
it to learn methods required
of commercial broadeasting
operators, train

I—-!-—————————-——-———————-—

YOU BUILD
Broadcasting

{ Wy B

N.R.I. sends kits of parts
to build this Signal Gen-
erator. You get practical
experience, conduct tests to
compensate Radio {requency amplifiers,
for FCC pm(’.tico‘ nlig_ning a typical I.F. video}ampli-
e I fier in TV circuit, many other experiments.

Tube Voltmeter

Use it to get practical experience, earn
extra cash fixing neighbors’ sets in spare
time, gain knowledge to help yon work
in Radio, Television, Color TV. With
N.R.I. training you work on circuits
common to both Radio and TV. Equip-
ment you build “brings to life”” things
vou learn in N.R.l.'s ecasy-to-under-
stand lessons. 64 page Catalog FREE.

shows all equipment ~ou get.

B

i

Chief Engineer

“I am Chief Engineer
of Station KGCU in
Mandan, N. D. I also
have my own spare time
business servicing high
frequency two-way com-
munications systems.”
R. BARNETT, Bis-
marck, North Dakota.

Paid for
Instruments

“I am doing very well
in spare time TV and
Radio. Sometimes have
three TV jobs waiting
and also fix car Radios |
for garages. I paid for

instruments out of earn-
ings.” G. F. SEAMAN,

|
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| YOU BUILD Vacuum
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UATES DO AND SAY

WHAT GRAD

I N.R.I. servicing trai

’l experience by pract

you learn-by-doing.

s .
e B %

Fast Growing Field Offers

Today’'s OPPORTUNITY field is Radio-Televi-
ston. Over 125 miilion home Radios plus 30
million sets in cars and 40,000,000 Television
sets mean big money for trained Radio-TV
Technicians. More than 4,000 Radio and TV
Broadcasting stations offer interesting and im-
portant positions for technicians, operators.
Color television. portable TV sets, Hi-Fi, other
developments assure future growth.

It’s the trained man who gets ahead. The fellow
who uses his spare time to develop knowledge and
skill gets the better job, drives a better car, lives
in a better hone, is respected for what he knows

Send for
LESSON

The ABC of
SERVICING

|
| YOU BUILD AC-DC
*

| Superhet Receiver
supplies all parts, every-
thing is yours to keep.

I Nothing takes the place

ﬂ of practical experience.

You get actual servicing

‘l with this modern receiver;

MAIL COUPON NOW

ning

f{/\\\

icing

- by Practicing at Home
NEED FOR TECHNICIANS INCREASING

Good Pay, Bright Future

and can do. So plan now to get into Radio-TV.
Keep your job while training with N.E.I. You
learn at home in your spare time. N.R.L. is
oldest and largest home study Radio-TV School.
Our methods have proved successful for more
than 10 vears, provide practical experience.
Soon afterenrolling, many N.R.I.studentsstart
to earn $10, $15 a week extra in spare time
fixing sets. Many open their own fill time
Radio-TV shops after getting N.R.I. Diploma.
Find out more. Mail Coupon. Cost is low, terms
easy; includes all equipment. Address: Nationatl
RadioInstitute, Dept.9HF, Washington 16, D.C.

e

New York, N. Y.
Has Own
TV Business

"“We have an appliance
store with our Radio
and TV servicing, and
get TV repairs. During
my Army service, NRI
training helped get me
a top rated job.” W. M.
WEIDNER, Fairfax,
South Dakota.

NATIONAL RADIO INSTITUTE
Dept.9HF, Washington 16, D. C.

Mail me Sample Lesson and 64-Page Catalog, I
FRrEE. (NoSalesmanwillcall. Please write plainly.)

and CATALOG

Namel e e = i e = e Age__ - l

VETERANS

Available under
G.l. Bills

Address. — — — e I

—-"ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCI

 ACCREDITED MEMEER, SATIONAL HOME STUDY (GaUNCILY
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[ Radio-Flectronics |

Formerly RADIO-CRAFT ® Incorporating SHORT WAVE CRAFT m TELEVISION NEWS m RADIO & TELEVISION

R 50mns |

 OF ELECTRONIC 4
PUB[ISHING -

EDITORIAL

29  Lethal Radio Waves—Hugo Gernshack

ON THE COVER——

{story on page 46)

AU D I O— H I G H FI D ELI TY First transistorized TV +to

reach the market, the Philco
v~ 30 Servicing Electronic Organs—Tom Jaski :i":'i:::i°:pﬁ"::“°;"°:qu:‘:;'e"‘;
353 Finishing Your Hi-Fi Cabinet--Jeff Markell to o 12-inch tube, is view-
38 I Like Audio Work—John A. Comstock
39  All About the Reflex Enclosure, Part VI-P. G. A. H. Voigt

able outdoors in bright doy-
light. The projection tube is
41 New Discs and Tapes—Reviewed by Chester Santon

seen between set and case.

Color original by Philco Corp.

TELEVISION

43  Picture-Quality Control—A. V. J. Martin
v 46  Transistor TV Portable (Cover Feature)—Allan R. Curll and Paul
V. Simpson
30  Those Internal TV Ghosts—James A. McRoberts 7
52 TV Service Clinic—Conducted by Robert G. Middleton

Hugo Gernsback
wvven-EdITtOr and Pubtisher

M. Harvey Gernsback
............. Editorial Director

Fred Shunaman

WHAT’S NEW

54  Pictorial Reports of New Developments

‘Managing Editor

Robert F. Scott
...... W2PWG, Technical Editor

Larry Steckler

RADIO

55 Converter Puts FM in Your Car—Larry Steckler 3 Queen e i
56  Transistors Fact and Fiction, Part II-Louis E. Gamer, Jr. i T s

» 38 Citizens’” Band Converter—]. H. Thomas RODE'},F_,Y}%&s.‘ggn Consuitant
68 ABC’s of Mobile Radio, Part VII-Leo G. Sands Elizabeth Stalcup

B . . Ma
74 Transistor Headphone Radio—Homer L. Davidson & e Production Manager

Cathy Steckler
v.........Advertising Production

Wm. Lyon McLaughlin
..Tech. !Hustration Director

So! Ehrlich

...Associate Editor

ELECTRONICS

» 75 Should 1 Choose a Home Study Course?—Benjumin W. Tallman
80 Diodes Can Oscillate—1. Queen

...Art DBirector

fred Neinast
.............................. Staff Artist

Lee Robinson
....Director. Advertising Sales

John J. Lamson

TEST INSTRUMENTS

86 Oscilloscope Comforts—T. ]J. Bopkins
88 Measure Capacitance with a Vtvm—John L. Janning, W8QCN
» 89 Many Sockets Speed Tube Checking—William Kelvin

120 Books 110 Noteworthy Circuits
117 Business and People 103  On the Market
20  Correspondence 115 Patents
122 Literature 95 Technicians’ News
101 New Tubes and Semi- 113 Technotes
conductors 108 Try This One
6 News Briefs 109 50 Years Ago

RADIO-ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts Index)

RADIO-ELECTRONICS, Ansust. 1959, Vol. kkk. No. 8 Published monthly at Mt. AMorris, 1IL. by Gernshack TPublications,

1L Copyright 1959 by Gernsback Tubticatio
SUBSCRIPTION RATES: U.S, U S possessions and Canada, $4 00 for one vear: $7.00 for two vears: $1
for two years: $13.00 for three vears. All other countries $5.30 a vear; $10.00 for two years; $14.50 to

Inc. All rights reserved under Univers

10.00 for three years.
three years,

SUBSCRIPTIONS: Address correspondence to Radio-Klectronies, Subscnpuon Dept., 154 West 14th St., New York 11, N.Y. When requesting a change of adidress,

nish an address label from a recent issue. Allow one month tor change of address.
GERNSBACK PUBLICATIONS, INC.
Chairman of the Board; M. Harvey Gernshack. Dresident; G. Aliguo, \n(‘xetal’)

BRANCH ADVERTISING OFFICES ind FOREIGN AGENTS listed on Dave 12

POSTMASTER: If undeliverable, send Form 3579 to: RADIO-LLECTRONICS, lu4 West 14th St., New York 11, N.Y.

4
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Executive, Editorial and Advertising Offices, 154 West I4th St., New York 11, N.Y.

.Eastern Sales Manager
G. Aliquo |
.............. Citculation Manager

Adam J. Smith
....Director, Newsstand Sales

Robert Fallath

................ Promolion Manager

8
Cueet

Average Paid Circulation
Over 187,000

IS THOTE OF
HIGH FIDELITY
MANUFACIUAERS
N

Second-class postage paid at Mt
sal. International and Pan-American Cobyright Conventions.

Pan-American countries $5.00 for one vear; $9.

Telephone Algonquin 5-7733. Hugo Gernshack,
*Trademark registered U. S. Pat. Oflice.

RADIO-ELECTRONICS
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DRE MONEY
TELEVISIO

RADIO-ELECTRONICS

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

.Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

.You learn ALL PHASES of
Television-Rudio-Electronics.
Other schools make several courses §
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less training than
you get i our course at ONE
LOW TUITION'

BETTER..

MORE COMPLETE..
LOWER COST...

You get all information
by mail ... You make
your own decision ... at
home! NO SALESMAN

WILL CALL

TOP PAY...URLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excelleat pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare time at home. for these unlim-
ited opportunities. including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimential and test units. You ad-
vance step by step. perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube 1s included at no extra
charge.

EARN AS YOU LEARN. Wc'll show you
how to ecarn extra money right from
the start. Many of our students pay
for their course—and more— while
studying. So can you'!

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your training in eur Resident
School at Los Angeles, the world’s TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with latest
Electronic equipment - - professionally installed

- finest, most complete facilities offered by
anv school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school - - and part time
job while you learn. Check box in coupon for
full information.

AUGUST, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made casy to v nderstand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-

YOU GET. ..

19 Big Kits—YOURS TQ KEEP!
Friendly. Instruction and Guidance
Job Placement Service

Unlimited Consultation
Diploma—Recognized by Industry

gte\?(t“oS:hool Shops. Laboratories and EVERYTHING YOU NEED FOR
X . SUCCESS!
SEND FOR INFORMATION TODAY . . . 1t can

mecan the difference buv\ en SUCCESS
and failure for \()u S:nd for your
FREE BOOK "“Your Future n
Television-Radio-E ch ronics’ and
FREE Sample Lesson, Do it TODAY,
while you are thinking about vour
future. It doesn’t cost you anything
to investigate!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

Television, including Color TV
Radio AM & FM

Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
FCC License

Automation and Computers
Radar & Micro-Waves
Broadcasting and

Communications

NI & WN —

GET THE BENEFITS OF QUR OVER
50 YEARS EXPERIEN(E

G ") NATIONAL @0 SCHOOLS §

Gl Training
WORLD-WIDE TRAINING SINCE 1905

] MAIL NOW TO
NATIONAL SCHOOLS, Dept RG-89
4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF.
I Rush free TV-Radio “Opportunity” Book and sample
lesson. No salesman will call.

NAME AGE

.»\DL)REQS

2 frrl’r«
' ’ re ||1 hm
R dattaal J£” J J &] il
CITY ZONE STATE

!
I
I
I
!
!
h ]
“ATIO"AL SCHOOLS 'D Check if interested ONLY in Resident School training at los Angele-z@

YVETERANS. Give date of Discharge

Los Angeles 37, Cali. '
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TAPE CARTRIDGE PLAYERS for 33 inch-
per-second 4-track tape are now on the
market. RCA has shipped production
units of its first model, priced at $300.
Bell Sound, selling standard tape decks
and recorders through audio compo-
nents dealers for several years, fol-
lowed suit with an announcement that
it will offer six models to play the slow-
speed 4-track cartridges. These models
start with a simple tape deck minus
clectronics, for use with high-fidelity
amplifiers, range up through a unit
including complete electronics.
Meanwhile, the Magnetic Recording
Industry Association (MRIA) said that
its recent announcement of industry
agreement to push sales of 4-track,
7Y%-inch, reel-/o-reel stereo tape would
not bhe affected by RCA’s finally market-
ing the long-awaited magazine players.
MRIA officials echoed Bell Sound’s
position that 4-track tapes at 7% inches
will provide high-fidelity stereo whereas
the slower-speed magazine tapes will
provide tape for the mass market.

ELECTRICITY DIRECT FROM GAS is now
a reality in a new “fuel cell” developed
by G-E scientists which creates low-

voltage de¢ directly from combining
hydrogen and oxygen. The fuel cell,

according to Dis. W. Thomas Grubb
and Leonard W. Niedrach of the G-E
research laboratory, consists of a round
plastiec dise about % inch thick and 3
inches in diameter. Its hollow interior
is divided into two chambers by a
special plastic membrane, which has an
electrode in contact with each of its

sides (sce diagram). Hydrogen is fed
into one chamber, and oxygen into the

HYDROGEN ENTRY ; ,OXYGEN ENTRY

+/
Yy GASKET
+$ L—Tmcs PLATE

77| MEMBRANE

~—ELECTRODES

—~ GAS CHAMBERS
A

NORMALLY

| == VENTS {
— n CLOSED)

CELL STRUCTURE

other (or oxygen in the air can be
used). At one electrode, the hydrogen
molecules break up into electrons and
positively charged hydrogen. The elec-
trons travel through an external load
circuit to the other electrode, thus
creating an electric current. The posi-
tively charged hydrogen moves through
the membrane to the other electrode,
where it combines with oxygen and the
electrons from the external circuit to
form water. The fuel cell generates
electricity by a chemical veaction. In
the present version, hydrogen and

G-E’s lLeonard
Neidrach (left)
and Thomas
Grubb with their
“fuel cell.”

www.americanradiohistorv.com

‘ Calendar of Events
Hoosier Electronic Conference, Aug. 9-
12, I'rench Lick Sheraton Resort Hotel,
French Lick, Ind.

National Ultrasonics Symposium, Aug.
17, San Francisco, Calif.

Western Electronic Show and Conven-
tion, (WESCON), Aug. 18-21, Cow Pal-
ace, San Francisco, Calif.

German Radio TV & Phono Exposition,
Aug. 14-23, Frankfurt am Main, Ger-
many,

National Alliance of Television & Elec-
tronic Service Assocs. (NATESA) Con-
vention, Aug 20-23, Congress Hotel,
Chicago.

British Radio Show, Aug. 26-Sept. 5,
Earls Court, London, England.
National Exhibition of Radio, Televi-
sion and Records, Sept. 10-21, Lxhibi-
tion Park, Porte de Versailles, Paris,
France.

High-Fidelity Music Show, Sept. 11-13,
Hotel Ptister, Milwaukee. Wis.

Heart of America Rep Conference, Sept.
12-13, Excelsior Springs, Mo.

Upper Midwest Electronic Exposition,
Sept. 15-17, Minneapolis Municipal
Auditorium, Minneapolis, Minn. !
High-Fidelity Show, Sept. 18-20, Palmer
House, Chicago, 1.
Instrument-Automation Conference &
Exhibit. Sept. 21-25, International Am-
phitheatre, Chicago. II1.

EIA Fall Conference, Sept. 22-24, Tray-
more Hotel, Atlantic City, N. J.
Conference on Non-Linear Magnetics
. and Mauagnetic Amplifiers, Sept. 23-25,
Shoreham Hotel, Washington, D. C.
High-Fidelity Music Show, Sept. 25-27,
Hotel Sheraton, Rochester. N. Y.
National Symposium on Telemetering,
Sept. 2%-830. Civic Auditorium & Whit-
comb Hotel, San Francisco, Calif.
Industrial Electronics Symposium, Sept.
30-Oct. 1, Mellon Institute, Pittsburgh,

| Pa.

oxygen produce an electric cutrrent,
with water as a byproduct. Current
densities as high as 30 ma to the square
centimeter have been achieved with an
open-circuit voltage of approximately
1 volt per cell. Thermal etliciency of
60% has been veached.

COLOR TV GAINS on all fronts this fall
predicted in many quarters. RCA
carried the ball almost alone for the
past 2 years; now Admiral has an-
nounced a full color receiver line. All
networks are planning increased color-
casting. Leader in this effort appears
to be NBC, with 169 affiliated color-
equipped stations set. NBC’s fall color
schedule will be almost one-third heavier
than last year’s, with color every night,
2 hours on Saturday daytime and in-
creased sports coverage. CBS now has
(Continued on page 10)

RADIO-ELECTRONICS
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RVEEI Rz4D THESE AMAZING
FACTS ABOUT A MAN
Are One of WHO COULD BE
the men who could
prepare for a job that y o ”"
in

RADIO o OIIICS -

ARE YOU PASSING UP THE PAYCHECK—THE SOLID FUTURE

ONLY DeVRY OFFERS ' 2
ALL THESE FEATGRES! THE REAL BREAK—YOU'VE ALWAYS DREAMED OF?
Only DeVry Tech provides Training Movies to You meet them almost every day . . . the men who want to advance
make the basic principles of Electronics crys- out of humdrum, low-pay, or no-fiture jobs. Some are men who had
a::l :Ie%;sunrzvrt% sf :ﬁgrnagezrs ggg |Iluittriz:||0lzsx ! to quit school too soon; men just eut of school with no idea of what to
perimenrs with actual Electronic partspraare included do; or men looking far help in planning a better future. Yet, many
to give you on-the-job type know-how. You even build of them could—can, if they're 17-55—train at home, in their Spare
your own test equipment. time, for an exciting career with real money and an inspiring future in
the field of Electronice. Ané the tragedy of it is: they don't know it! NO
EMPLOYMENT SERVICE They think they need an advanced education, or some special experi- ADVANCED
The Industry knows the quality of DeVry training. ence, of a fot of money, te start—but what they need most is the 'Tgﬁ""g”
That's why our Employment Service usually has will to win. Maybe yau're 2 man like that. Well, here’s great news! .
'“v‘;r: cd:n'“;'l‘d: ;‘; g”odl;'“:: ;';““t ':f can f':_'- It's not too late! Eiectronics offers men like you, when trained, dozens
oWn shop.s P you get started in you of different job opportunities —from guided missile control to run-
ning your own radio-television service shop. Get the full story of the
jobs you may prepare for . . . NOW . . . BEFORE the years and
responsibilities close in on you. Send coupon today—no obiigation.
-+ IN OUR
OR TORONTO
2 MODERN TRAINING CENTERS ~ LABOP2TORIES

Large modern training centers in Chicago and Toronto offer DeVry students day and
evening classes. The staffs, facilities and experience of these centers stand back
of the home training programs. Whether you train at home or in residence, you're
a DeVry Tech man. Look into it now!

Be A Standout in Electronics... . .
Be A DeVry Tech Man!

Aisrdited Momber of Notigoal Hpme Study Gouncil

DON'T
DELAY!

Efactronics in
SPACE TRAVEL

“One of North America’s Foremost M Al L c o u P o N T o DAY

Electronic Training Centers”

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, 1ll., Dept. RE-8-P

Please give me your FREE booklets, "Pocket Guiae to Real Earnings’’ and
= "Electronics in Spaze Travel,’”” and tell me how to prepare to enter ene or
) more branches of Electronics.
? R | KL il T NAME AGE
N PLEASE PRINT
DeVRY TECHNICAL INSTITUTE [
cITY T _IZONE . STATE
4 | nt Aven ™ hicago linoi eck hero if subject to military training.
141 Belmo enve c . .9 41 ’ 0I5 DeVry Tech’s Canodian Training Center is located at
Former'y DeForest’'s Tra”"ng, Inc. 2060 626 Roselawn Avenue, Toronto 12, Ontario,
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SENCORE Electronic Time Savers

SENCORE
®

QUALITY line of test instruments designed with the serviceman in mind. Manutactured by the Service
A Instruments Corporation, leaders in low cost time saving equipment. Each instrument is carefully engi-
neered of quality components to give long life and perfect performance, providing the serviceman with
versatile instruments at a low cost.

SENCORE Tube Checkers
make quick-accurate checks

SENCORE Time Savers for

TRANSISTOR WORK

D, BN

PS-103 TRANSI-PAC TRANSIS-
TOR POWER SUPPLY—A low
cost DC power supply for all

TRC4 TRANSISTOR CHECKER—
Tests transistors for opens, shorts,
feakage and current gain. Includes
gain test on power transistors.
Checks all crystal diodes for for-
ward to reverse current ratio
Checks seleniums for forward and

BT-101 TRU-LOAD BATTERY
TESTER—Tests all batteries un-
der manufacturers recommended A
loads—even small mercury cells, portable transistor radios. 0 24
without damage. Ideal for tran. volls adjustable with a 12
sistor work. Load setting is voll tap for Philco and Syl-
determined from current capa- vania radios. Meter on unit

LC3 LEAKAGE CHECKER—Tests nearly 200 dif-
ferent tube types including UHF and latest
types; Checks CRT without removing tube from
chassis. Roll-Chart design for quick checking;
prevents obsclescence. Two spare pre-heating
sockets cut down test time. Dynamic filament

FC4 FILAMENT CHECKER—Here is 2
new filament checker that automat-
ically tests ALL tubes, inciuding
loctals and picture tubes and also
acts as a continuity and voltage
tester. Continuity and voltage checks

reverse currents. Controls are ac-
curately set for each transistor by
referring to set up chart on rear
of unit. Test leads or socket for
fast hook-up. Cannot become ob-

bility instead of battery voltage.
So simple to operate that a
counter girl can (earn to use it
in 3 few minutes, yet accurate
enough for labs.

reads voltage applied. Flick of
switch and meter shows cur-
rent drain. Current scale reads
to 100 Mills. Operates push-
pull radios with tap above 1.5

checks include heater to cathode leakage and
shorts. Leakage sensitivity is 100 megs and
50,000 ohms; can be increased by changing the
value of one resistor only. Capacitors can be
easily tested for leakage to 100 megs, opens,
shorts and charge with voltage apphied. Com-

are made by simply plugging test
leads into pins 1 and 12 of the pic-
ture tube socket—no switches. A
neon indicator acts as 3 voltage in-
dicator as well as GOOD-BAD tube
tester.

solete.

Net Each. .$17.95

Eliminates
Costly Call-Backs

Net Each.......

volts by using center lead as

phantom ground.

$15.95 Net Each. ..

For AGC and
Alignment Work

it 77x67x3V2" b 4
?gﬁ; Case with ‘auuﬁ.mﬁﬁ”‘ﬁiné"u. xe(ign'{agnfgg, Net Each...........$2.75
.$17.95 | Net Each. ... ... ... .. $28.95 With Leads... ... ...$2.95

Capacitors and Resistors at your
fingertips for Easy-Safe-Substitution

NEW MOODEL FS3 ““FUSE-SAFE" TESTER—
Prevents expensive call-backs on fuses and
fuse resistors. Tests fuse, fuse resistor or
circuit breaker circuits. Has individual
scale for each value fuse resistor; reads
red or green. Measures wattages up to 1100
watts at 115 volts. Two current ranges, 0-2
amps. and 0-10 amps. Test leads clip
place of fuse or fuse resistor. Tests both
AC ana DC. Safety 5-ohm, 10 watt resistor
prevents circuit damage; simulates oper-
ating conditions.

Sencore Model FS3 Circuit Tester

Net Each. ... . 5895

MODEL BE3 ALIGN-D-PAK — Fully isolated
DC supply for TV alignment—AGC trouble-
shooting and other DG checking require
ments. Provides all DC voltages recom-
mended by TV manufacturers. Provides 0
to 18 volts, positive or negative, with less
than 0.1% ripple. For alignment, merely
plug in 115-vo!t AC and set knob at required
voitage; for AGC trouble shooting, connect
to AGC buss and vary voltage from 0 to 18
volts neg. If picture stabilizes, AGC is
defective. Black hammertone case with
atuminum panel. Complete with test leads.
Shipping Weight, 2 Ibs.

Sencore Model BE3 Align-0-Pak

Net Each. "AET ...$7.85

EI.ECYRO———SUB

ES102 ELECTRO-SUB — Checks all Electrolytic
Capacitators in seconds, .merely select the elec-
trolytic and substitute 1t. 10 big electrolytics
from 4 to 350 mfd to safely substitute in any
circuil from 2 to 450 volts. Automatic capacitor
discharge within seconds. Unique surge pro-
tector circuit prevents accidental healing of
capacitor being “'bridged,”” completely safe.
Compact unit can be carried anywhere, measures
4347 h. x 4% w. x 2%”

Net Each. . co....$15.95

NEW MODEL H36 R-C SUBSTITUTOR--Provides 36
of the most often needed components for direct
substitution: 12 one-watt 10% resistors from 10
to 5600 ohms; 12 haif-watt 10% resistors from
10K ohms to 5.6 megs.; 10 capacitors from 100
uuf to 0.5 uf, 600 volts; one 10 uf and one 40 uf
450 volt electrolytic. Three-pole, 12-position
switch selects each component individually.
Sencore Model H36 R-C Substitution Unit

Net Each. .$12.75
Leatherette Carrymg Case for N!B—Net Ea. $2.95

1
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Quick check for
Vibrators

MODEL VB2 "'VIBRA-DAPTOR"—
Permits checking vibrators in
any tube checker; provisions for
3- or 4-prong vibrators. Plugs in-
1o tube tester; set for 6AX4 (or
6SN7) for 6-voit, 12AX4 (or
12SN7) for 12-volt vibrators.
Two lamps in top of adaptor in-
dicate good or bad. Rugged steel
construction. Unbreakable #51
Jamps are used. Complete in-
structions screened on front.
Sencore Mode| VB2
‘‘Yibra-Daptor’’

Net Each................ ..

.$2.75

SENCORE
®

MODEL LB2 UP DOWN VOLTAGE BOOSTER—
For TV set or appliance up to 300 watts.
No need to contend with inadequate picture
width, insufficient height, low picture
brughtness poor syn¢ and oscitlator drift,
low sensitivity in fringe areas and/or ex-
cessive tube faifure, due to lower than
normal or higher than normal line voitages.
Increase or decrease line voltage 10 voits
with the flick of a switch.

Sencore Model LB2 Up-Down

Voltage Booster

Net Each $5.97
Sencore Model LB2ZN Up-Down Voltage
Booster—Same as above except with neon
warning light that glows at 126 volts.
Net oov..v oo, [ NN I MmN S $1.17

MODEL PPZ PEAK-TO-PEAK METER—Com-
pletely assembled peak-to-peak meter for
quickly servicing gated AGC and sync
separator circuits. Occupies minimum space
on the bench—anly 4” x 6" x 3. Installed
in seconds. A real time saver when serv-
icing any TV set or electronic circuit.
Essential for color with up to six gated
circurts. Permanently connected to scope—
straight through when turned off. Uses
wire-wound potentiometer for accuracy.
Calibrated against Dumont Calibrator and
Textronix scope.

Sencore Model PP2 Peak-to-Peak Meter

Net Each.......... .....$8.75

Available at Leading Electronic Parts Distributors

www.americanradiohistorv.com

MODEL JC2 UNIVERSAL TV JUMPER CORD
—Universal jumper cord that can be util-
ized with any TV set. Extends power from
back of TV set—no moving furniture to
get to the wall plug. Two handy power
outlets for soldering iron and test equip-
ment. Will fit many speakers, focus coils,
etc. Two plugs accommodate all TV rear-
board sockets and two sockets to fit the
5nter|or connections. Requires 115 v. AC,
a
Sencore Model JC2 Jumper Cord
Net Each. ... ...........$

SERVICE Instruments Corp e 171 Official Road e Addison, lilinois

RADIO-ELECTRONICS
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ownershio of a P HOTOFACT strvice pata LiBrARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

“PHOTOFACTS mean so much
to my business that | would not
thirk of operating for any length

cf time without them.”
—James G. Haynes
Leitchfield, Ky.

"The PHOTOFACTS thatl have
purchased on the Easy-Buy plan
have been paying for themselves
each month."

—Donald Johnson
Hector, Minn.

“PHOTOFACTS are
a tremendous aid to
a service technician
in that they save hours
of unnecessary work.”

—E. C. Cenardo,
("Tune-In"" TV-Radio
Sales & Service),
Hollywood, Calif.

NEW EASY-BUY PLAN!

“PHOTOFACT means faster
service to my customers, and
more sets through my shop,
which means more profittome."”
—Frank J. Schumacher
Hillsboro, Ore.

"I would be lost without SAMS
PHOTOFACT. PHOTOFACT
has become a part of servicing.”
—Joseph S. Musil

Stamford, Texas

(These are just a few of the hundreds of ‘‘Success with PHOTOFACT'' letters in our files)

HERE’S MORE PROOF...FROM COAST-TO-COAST

“PHOTOFA'T means quicker

and mo e efficient service to the
customar.”

—Wesley F. Scott

Logansport, Ind.

“"Wou d nct be without my
PHOTOFACTS. Their returnin
time seved d>n servicing, pays
for thei- cos” many times over."
—E. R. Hayes

Clemson, S. Car.

It is impossible to do business
without PHOTOFACT. It is a
standing order
to pull PHOTOFACT from the file
for every shop job, regardless
of the technician’s familiarity
with the set. We have proved
repeatedly that it cuts time
on every job.”

(Lakewood Television Service),

in our shop

—W. R. Schoppe,

Jacksonville, Fla.

k Speaking of
standing orders...

you'll find the truly success-
ful Service Technicians are
those who stay ahead be-
cause they're on a Standing
Order Subscription with
their Distributors to receive
all new PHOTOFACTS as
released monthly ...

<%

)

HOWARD W. SAMS & C€O., INC.
2205 E. 46th St., Indianapolis 6, Ind.

It's the money-saving way to build your com-
plete profit-making PHOTOFACT Library!

NJ INTEREST—NO CARRYING CHARGE— AS LITTLE AS $10 DOWN

Valuable booklet ¥R£E
shows you how

PHOTOFACT boosts

[] Send me Free booklet “Your Guide To Maximum Profits"
[(]¥'m & Sarvice Technician: [_] full-time; [_] part-time

FREE! valuable steel
file cabinets given to
PHOTOFACT monthly
subscribers and Library

My Distributor is:

purchasers. your profit-capacity Shop Name
Send for it! Atin.
Address
City Zone State

diohistorv.com
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A QUARTER-CENTURY OF PRECIJ']Q}V KNOW-HOW IS YOURS IN

QUALITY ELECTRONIC
EQUIPMENT

IN KITFORM

electronic hobbyists
and amateur radio

hi-fi custom building

MODEL B-10
Battery Eliminator Kit

* less than 0.3% ripple output
* no external filters requned
Kit Net Price: ..
Factory Wired:

MODEL S-55
Wideband 5~ Oscilloscope

« response DC to 5 Mc

¢ push-pull V and H amplifiers
Kit Net Price: .. ...$87.50
Factory Wired: .$139.50

and service

science education and
technical schools

industrial testing and
quality control

PACO is the only line of
test instrument kits engi-
neered and produced

MODEL C-20
Res-Cap-Ratio Bridge Kit
* 10 mmid to 2000 mfd
* 12 ohm to 200 megs

Kit Net Price:
Factory Wired:

MODEL T-60

Tube Checker Kit

* full free-point fever
selector system

« buift-in roli chart

Kit Net Price:

Factory Wired:

under the auspices of a
leading test equipment
and meter manufacturer.

and, you pay nothing
extra for the convenience
of buying PACO kits di-
rectly from your own
local parts distributor.

COMPARE PACO against

MODEL G-30
RF Signal Generator Kit

* 160 Kc to 240 Mc in 8 bands
+ 120 Mc fundamental output
Kit Net Price: ... $2

Factory Wired: ...

MODEL T-65

Transistor and Crystal Diode
Tester Kit

* tests Icbo, gain, leakage, etc.
« tests bothp-n-pand n-p-ntypes
Kit Net Price ..$39.95
Factory Wired

any other kits for per-
formance, appearance,
ruggedness, ease of op-
eration and simplicity of
assembly and wiring.

COMPARE PACO’s su-
perbly detailed, step-by-
step instruction manuals
and giant size wiring dia-

MODEL M-40

Righ Sensitivity V-0-M Kit
* 20,000 ohms/volt DC

« 10,000 ohms/volt AC
Kit Net Price:
Factory Wired: ...

MODEL v-70
Vacuum Tube Voltmeter Kit
* wide-range

* peak-to-peak

Kit Net Price: ..

Factory Wired:

grams, against any you
have ever seen.

SEE HOW PACO sets an
entirely new standard in
electronic instrument kit
design and kit assembly
instruction.

B Avoiloble ond on display of
leading electronic parts distributors.

MODEL 5-50
$” Cathode Ray Oscilloscope Kit.
* push-pull vertical and
horizontal amplifiers
Kit Net Price:
Factory Wired:

MODEL 2-80
RF-AF Signal Tracer Kit

+ high gain RF and AF amplifier
¢ visual and audible indicator
Kit Net Price: ..
Factory Wired: .

B write for latest, complete catalog.

[PJA]C]O]
Electronics Co, Inc.,
70-31 84th St., Glendale 27, L. L, N. Y.

Export: 458 B'way, N .Y. 13, US.A.,
Canada: Atlas Radio Corp., Toronto 19.
A DIVISION OF

PRECISIONAPPARATUS CO., INC.L

10

MODEL SA-40
40-watt Stereo Preamp-Amplifier
* silicon diode,

low impedance power supply
« 14 controls for

optimum flexibility
Kit Net Price: .. .3
Factory Wired:

COMING QOON!

MODEL ST-45
AM/FM Stereo Tuner Kit
Matching companion
for the SA-40

www.americanradiohistorv.com

| conversational

transistor

NEWS BRIEFS (Continued from p. 6)

155 stations with color

ABC 138.

ARTIFICIAL VOICE for the 2,500 people
in the US who lose their own through
surgical removal of the larynx each
year is a small unit (13 x 34 inches)
with variable pitch and self-contained
power supply. Speech quality is far
better than that of previous artificial

2N169-A
1.5K

equipment;

2.7K TRANSDUCER

2NI74
OUTPUT

larynxes, though still a little buzzy.
| The unit is pressed against one’s thioat
I and the pitch is varied by a finger pres-
sure. Volume is the same as a normal

voice.

Transistors in a relaxation oscillator
generate large pulses sent to a power
which drives a transducer
similar to an ordinary telephone re-
ceiver. Pitch is varvied between 100 and
200 cycles by a rheostat (range is set
for 200-400 cycles for women users).
Bell Laboratories scientists H. L.
Barney and . E. Haworth developed
the device. (See also “Electronics Help
the Mute to Speak,” Rab1o-ILLEC-
TRONICS, June, page 48.)

| 3 TV STATIONS have left the air since

our July report:

KDPS-TV, Des Moines, Iowa. ... 11
KULR, Kalispell, Mont.. ... 9
. WNED-TV, Buffalo, N. Y ___________________ 17

| ing stations,

KDPS-TV and KULR, both educa-
tional, ave calling summer 1ccesses,
KDPS-TV until Sept. 14 and KULR
for 120 days.

Our new figures are 554 US operat-
including 467 vhf and 87
uhf. The temporary loss of KDPS-TV
and KULR drops the noncommercial
total to 41.

FCC MARKS QUARTER CENTURY of
regulating communications through al-
most 2,500,000 radio authovizations. Of
these 1,600,000 are commetrcial licenses
such as marine, aviation, public safety,
industrial and land transportation;
185,000 are amateurs.
(Continued on page 16)

RADIO-ELECTRONICS


www.americanradiohistory.com

AUGUST,

Opportunities

I .

Electronics

Do you know how you can convert your
present electronics knowledge into a
profitable and interesting career in
any of the fields listed here?

Thousands of interesting well paid jobs in elec-
tronics must be filled. To fill such jobs, you
need sound technical training. An FCC license
is convincing proof of technical skill. Send for
the three Cleveland Institute booklets offered
here. They explain how you can prepare for an
interesting and profitable career in electronics.

Mail the coupon today—no obligation.

Find out how modern techuical training and o
Government License (FCC) can lead to profit-

able employment in any branch of electronics.

good training doesn't cost—it pays!

Desk RE-32A

Accredited by
the National
Home Study

Council
Military

[ Radia-TV Servicing

O Home
Experimenting

Manufacturing [0 Telephane
| Amateur Radio SO}
7 Broadcasting [] Other...

1959

Please send FREE Booklets prepared to help me
get ahead in Electronics. | have had training or
experience in Electronics os indicated below:

¢ Radar

¢ Guided Missiles

¢ Broadcasting

¢ Aeronautical Electronics
o Computers

¢ Automation

¢ Industrial Electronics

e Home Electronics

Send for these
3 FREE Booklets

Cleveland Institute of Radio Electronics

4900 Euclid Ave. Cleveland 3, Ohio

|

In what kind of work In what branch <f Elec- ]
are you now engaged? tronics are you inter-

ested? 1

........................................ '

]

Naome Age 1

]

AdAress ... e [ ]

. ]

[ 2 Zone....... State ... ... 1
RE-32A

wWww.americanradiohistorv.com
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TV Technician Bing Longton says . . .

“We Can’t Gamble With Customer

L

Bing Llongton, co-owner of
Longton Bros. TV in Wyan-
dotte, Michigan, has had an
active interest in electronics
since his childhood. A graduy-

ate of Detroit's Electronics

Institute, Bing and his brother
started their own TV sales and
service business in 1948. In
slightly more than 10 years,
business has expanded greatly.

The Longton business philoso-
phy has always been that
every customer deserves the
utmost in service. This, coup-
led with a keen interest in
new developments which al-
low better service, has enabled
Longton Bros. TV to become
one of the most successful TV
service organizations in the
Detroit area.

7 )
= DISCAPS @

S 7ecedion: ECTRONIC COMPONENTY

Srugged, moistureproof, Mallory “*Gem”’
tubular capacitors in an easy-to-use
dispenser thal keeps your stock fresh
and clean—easy to find—no more kinks
in lead wires. They’re your best bet for
outstanding service in buffer, by-pass
or coupling applications.

12

Are a product of the world’s largest
producer of ceramic disc capacitors.
Long the original equipment standard,
Mallory RMC Discaps are now avail-
able for replacement. They come in a
handy 4" x 5" file card package . . .
easy Lo stock, simple to use.

®A revistered irade mark of Radic Malerials
Compurez, a division of P, R. Mallory & Co. Ine.

www.americanradiohistorv.com

The Mallory FP—the original 83°C.
capacitor—now has improved shock-
resistant construction and leakproof
seal. Its etched cathode construction—
standard in all FP’s—assures hum-free
performance. High ripple current rat-
ings fit the toughest filter circuits.

RADIO-ELECTRONICS
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Satisfaction...We Use Mallory
Components for Replacement”

New Sta-Loc design enables your dis-
tributor to custom build, in just 30
seconds, any of 38,000 combinations—
eliminates waiting for out-of-stock con-
trols. You can replace the line switch

by itself,

*Customers demand quality repair serv-
ice, and at Longton TV the customer is
king. We figure the best way to keep him
happy . . . and protect our own profits,
too . . . is to prevent complaints before
they happen. So we give him the best in
service and the best in replacement
parts —that means MALLORY compo-
nents. We’'ve used them ever since we
started in business, because we know

by
Get TC capacitors EUCTRMYTES

at  your distributor ﬁci‘: g’:ﬁ?f

from this handy mer-
chandise display.

without unsoldering con- design.

trol connections.

AUGUST,

1959

- Ef“‘ '

On critical auto radio servicing, use
the Mallory Gold Label Vibrator. It
gives longer, trouble-free service life.
Mallory Gold Label Vibrators feature
Mallory exclusive buttonless contact

we can always depend on MALLORY.”

Whether you need capacitors, con-
trols, resistors, silicon rectifiers or bat-
teries, you get the highest quality
components at sensible prices. The
Mallory line is the widest in the industry,
and Mallory‘‘service-engineering’’ assures
you fewer call-backs and more satisfied
customers. See your Mallory distributor
for a full selection of the parts you need.

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

*Trade Mark

wWww.americanradiohistorv.com

Economiecally priced electrolytic filter
capacitors with a reputation for doing
an excellent job. They have been proved
in performance and are backed by vears
of Mallory experience. Also special
TCX type available for —55°C.

13
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GET BEHIND THE

YILVANIA
*2.Combination

America’s biggest magazines deliver
this business-building offer to over
i sesse <93 100 million readers!

Shirley M"“umev

paa fot 100 T L )
b On June 20th Sylvania launches the dramatic

combination coupon offer appearing in Amer-
ica’s biggest weekly magazine, TV Guide, and
America’sbiggest monthly magazine, Reader’s
Digest—plus Sunday and Parade newspaper
supplement magazines.

Your Service shares the spotlight with top-
quality Sylvania picture tubes and receiv-
ing tubes in a three-point program to make
your customer’s old TV set better than when
paders it was new.

. Diges g Month after month, more set owners will
- be saving the $2.00 coupon. Many will attach
it to the back of their TV set so it’s there for
you to see.

You can identify yourself with this program
by featuring Silver Screen 85 and Sylvania ‘
receiving tubes. Get behind the biggest, most
practical, business-building offer ever made
to the Service industry.

. re
- b 1100 o '"‘”\ sel

- & ) '.\‘\‘ : utv
‘ . “ \\n\\\\\\(: \ '.\\\“‘ ol ‘:“ .

s . ‘

Look for this ad in these leading
national magazines.

14 RADIO-ELECTRONICS
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Sells your service and Sylvaia
receiving tubes in combination with
every Silver Screen 85 you install

Here's an action-packed offer that can add an
average of $3.00 to $6.00 in receiving tube
business every time you install a Silver Screen
85 picture tubes

Sylvania urges your customers to have
their receiving tubes checked to make sure
they get full performance from their new
Silver Screen 85. And, to emphasize the im-
portance of replacing weak tubes, Sylvania
offers to pay $2.00 toward the cost of Sylvania
receiving tubes installed in combination with
a Silver Screen 85.

Your customers mail the $2.00 certificate
directly to Sylvania with the picture-tube
warranty card and receiving-tube carton end.
Nothing for you to sign or send.

Stock up on Sylvania. Be prepared for
greater-than-ever consumer demand for
America’s Number One picture tube and
receiving tubes.

7 SYLVANIA

GENERAL TELEPHONE & ELECTRONICS

AUGUST, 1959

The Sylvania coupon
taped to your customer’s

TV set means more receiving =
{"1tbe susiness and greater
picture tube profits for you.

15
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NEWS BRIEFS (Continued from p. 10)

There are now 3,300 AM broadcast
stations on the air, 600 FM and 435
vhf-TV, 75 uhf-TV. There are also
over 200 legal translator stations work-
ing.

New H.H. Scott
Stereo Amplifier ha
' 0 = Two-thirds of the world’s receiving
f | 500 TV), are in the United States,
e ature S never be Ore | TRENDS IN TV SETS are beginning to be
' - ¥ seen in the new 1960 lines. In addition
il
offered at $139.95

to the renewed push on color from Ad-
The new H.H. Scott 24 watt stereophonic amplifier, Mode!l 222,

miral and RCA, the 23-inch screen is
puts top quality within the reach of all. This new amplifier has many

set for at least three major lines. Ad-
miral, Sylvania and Hoffman. Zenith
is promoting the 24-inch tube, and RCA
and others have said they’ll stick with
21 inches until they see which of the
i new larger sizes new-set buyvers prefer.

Admiral joined Phileo in showing a
transistor portable TV receiver, but,
unlike Philco, announced no plans for
marketing such a set in the near future.

JAPANESE VACUUM TUBES join the
growing list of “Made in Japan” prod-
ucts on the American market. A line of
over 150 types of receiving tubes made
by the Hitachi Co. is listed at about
25 under US prices. Another line
made by the Nippon Electvie Co. will
sell at US prices through Channel-
Master distributors. Already being im-
ported in limited quantities are capae-
itors, resistors, hi-fi and other electronie
equipment, in addition, of course, to
widely sold transistor radios.

features never before available for less than $200. It is backed by 2
H.H. Scott’s fine reputation. Check the features belaw: and you’lfr

see why you should build your new stereo system amund
H.H. Scott Model 222. : : a

PARAMETRIC AMPLIFIERS are beginning
to be commereially available. These low-
noise high-frequency devices (described
in detail in February, Rapio-ELEC-
TRONICS, page 78) are now heing sup-
plied by Motorola’s Military Electronics
Div. in models for 220 and 450 me.

INTERCONTINENTAL COMMUNICATION
will be stepped up by the trans-Atlantic
cable now being laid from Newfound-
land to France. Two cables are being
put down by a ship which proceeds at

Equalization switch lets Separate  Bass and Effective scratch filter Channel balance con- Master volume centrol

you choose between Treble controls on improves performance trol adjusts for dif- adjusts volume of both X A

RIAA compensation for each channel fet you on older worn records ferent speagerbefﬁ- channels simultane- 8 miles an hour, paying out the 1%-

monophenic and stereo adjust for differences and improves recep- ciencies an rings ously. Also functions as P e he s v e

records; NARTB, for  in room acoustics and  tion on noisy radio  channel volumes info  automatic loudness inch Cﬂ})lC‘S.O\Cl its stern. The cable

tape heads. different speaker sys-  broadcasts. balance quickly and  control whenever de- has electronice repeaters every 44 miles,
e easily. S and the scctions of 250 miles each must

Special switch posi-
tions for accurate bal-
ancing, for playing
stereo, reverse stereo
and for using mono-
phonic records with
your stereo pickup.

This position lets you
play a monophonic
source such as an FM
tuner or a tape re-
corder through both
power stages and
speakers.

Exclusive center-
channel output lets you
use your present amp-
lifier  for  3-channel
stereo or for driving
extension speakers.
Separate stereo tape-

be spliced at sea during laving operva-
tions. The 2,400-mile run will cost $40,-
000,000,

HUGO GERNSBACK AWARD for 1959-

60 to an electrical engineering student
of outstanding ability and promise of
success in electronies was made to Pat-
rick John Marino of Elmhurst, N. Y.
Mr. Marvino will be a senior at New
York University, College of Engineer-
ing, next September. He is working
during the summer as a junior engineer
at the Sylvania Research Laboratories.

His interest in electronics stems from
training he received in the U.S. Navy,
from which he was discharged as an
electronies technician, 1st elass in 1956.
Later he worked as a technician in-

recorder outputs.

SPECIFICATIONS: Dual 12 watt channels ; 0.3, IM dis-
tortion; 0.89, harmonic distortion; frequency response 20 to 30 000 cps; ex-
tremely low hum level (—80db); DC operated preamplifiers heaters ; Inputs for
stereo or monophonic recorders, tuners, phono cartridges and tape heads.
Phono sensitivity 3 mv. Sub-sonic rumble filter prevents overload from noisy
changers or turntables. Price $139.95%

H.H. SCOTT INC. Dept.RE-8. 111 Powdermill Road, Maynard, Mass. Export: Telesco International Corp., 36 W. 40th St., N.Y.C.

Insist on genuine H_H. Scott components

*\Vest of Rockies $143.25. Aceessory case exira.

JE

SEND NOW FOR M Push P Y : specting military gear for the Arma
ush me compiete details on your new Model 222 onc .\ . . r
: your complete 1959 Hi Fi Guide & Catalog. Dept. RE-8 Corp. befo},e ellt’elll‘l'g’ NYU. . :
FREE HI-FI GUIDE 2 Mr. Marvino experiments on hls own
. a good deal, most recently having con-
AND CATALOG : structed an unique nonvacuum triode
Name (Continued on page 18)
Address
City State RADIO-ELECTRONICS
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Govermment, created by Congress to regulate
all wire and radio communication and radio and
television broadcasting in the United States.

What is an F. C.C. Operator License?

The I°. C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
electronic communications equipment, including
radio and telcvision broadcast transmitters. To
determine who is qualified to take on such re-
sponsibility, the F. C, C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, bascd on
the type and difficulty of the examination passed.

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses —commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For cxample, a radio operator on board a
merchant  ship must hold a radiotelcGRAPH
license. (The ability to send and icceive Morse
is required to obtain such a license.)

AMATLEUR opurator licenses are those re-
quired of radio '‘hams”—pecople who are radio
hobbyists and cxperimenters. (A knowledge of
Morse code is necessary to be a “ham’.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the examnination for this
{icense. The examination consists of F.C.C. Ele-
ments I and Il covering radio laws, I'.C.C.
regulations, and basic operating practices.

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this ¢xami-
nation. However, the applicant must have
already passed examination Elements I and II.
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical caleulations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring instruments, transmitters, Teceivers,
antennas and transmission lines, cte.

(3) First Class Radiotelephone License. No
on-the-job cxperience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, II,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F. C, C. Ele-
ment V. 1t is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more diflicult
and involve more mathematics.

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifics vou to take
the second class examination. The scope of
authority covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifics vou to install, maintain, and operate
mast all radiotelephone equipment except com-
mercial broadcast station cquipment.

The FIRST CLASS radioteleplione license
qualifics you to install, maintain, and operate
every type of radiotelephone equipment {(except
amateur, of course) including all radio and tele-
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiatelephone license available.

How Long Does it Take to Prepare
for F.C.C. Exams?

The time required to prepare for FCC exami-
nations naturally varies with the individual, de-
pending on his background and aptitude. Grant-
ham training prepares the student to pass FCC
exams in a mmimum of time.

In the Granthain correspondence course, the
average beginner should prepare for his second
class radiotelcphone license after from 200 to
250 hours of study. This same student should
then preparc for his first class license in approxi-
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get vour license is as follows:

In the DAY course (5 days a week) you should
wet your second class license at the end of the
first 9 weeks of classes, and your first class
license at the end of 3 additional weeks of
classes. This makes a total of 12 weeks (just a
little less than 3 montbhs) required to cover the
whole course, from ‘‘scratch™ through first class.

In the EVENING coorse (3 nights a weck)
you should get your second class license at the
end of the 15th weck of classes and your first
class license at the end of 5 additional weeks of
classes. This makes a total of less than 3 months
required to cover the whole course, froin “‘scratch”
through first cluss, in the evening course.

The Grantham course is designed spec#ically
to prepare you to pass FCC examinaiions. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant pracuce in
answering FCC-type questioas, prescnted in the
same manner as the questions you will have to
answer on vour FCC examinations.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to lead to aa F.C.C.
license, but it does this by TEACHINC eclec-
tronics. This course can prepare you guiskly to
pass F.C.C. examinations because it presents
the necessary principles of clectromics in a
simple “‘easy to grasp” manner. Each new idea
is tied in with familiar ideas. Each new pmnciple
is presented first in simiple, everyday lamzuage.
Then after you understand the “what amc. why”
of a certain principle, you are taught the tech-
nical language associated with that prnciple.
You learn more electronics in less time. because
we make the subject easy and interesting.

is the Grantham Course a “Memory Course™?

No doubt you’ve heard rumors about “mem-
ory courses” or ‘“‘cram courses” Offering “all the
exact FCC questions”. Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam
gquestions and answers, it would be mmuch more
difficult to memorize this “meaningless” mate-
rial than to learn to understand the subject.
Choose the school that teaches you to tharoughly
understand — choose  Granthum  School of Elec-
tronics.

Js the Grantham Course Merely a
“Coaching Service"?

Some schools and individuals offer a “‘coach-
ing service” in FCC license preparation. The
weakness of the ‘“‘coaching service” method is
that it presumes the student already bas a know-
ledge of technical radio and approaches the
subject on a ‘‘question and answer’ basis. On
the other hand, the Grantham course “‘legins at
the beginning” and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emgphazsis is on
making the subject casy to understarsd. With
each lesson, you receive an FCC-type test so you
can discover daily just which points vou do not
understand and clear them up as you go along.

HERE'S PROOF that Grantham Students prepare for F.C.C. examinations in a minimun of time. Here
is a list of a few of our recent graduates, the class of license they got, and how long it tock them:

License Weeks
Ron Taylor, 29 S. Franklin St., Chambersburg. Pa.. ......... .o 1st 12
Beri Moore, P.O. Box 169, Opp, Alabama . . .. ............ B CLm . & Ist 15
Donald R. Titus, 270 Park Terrace. Hartford 6, Conn,. ... 1st 12
Robin O. Okinishi, P.O. Box 375, Hanapepe, Kauai, Hawaii. .. .. 1st 12
Billy R. Kirby, Route #3, Smithficld, N. C. . ! 1st 9
J. H. Reeves, 10621 Ruthelen, Los Angeles 47, Calif. . ] 1st 12
Donald H. Ford, Hyannis Rd. (Cape Cod), Bamstable, Mass. .. .. .. . a 1st 12
James D. Hough, 400 S. Church St., East Troy, Wisc. ... ..o e 1st 12

FOUR COMPLETE SCHOOLS

To better serve our man
maintains four separate
ington, D.C.--all offering the same
resident classes.

students throughout the entirc country, Grantham Schools ot Electronics
ivisions - Hollywood, Calif.; Scattle, Wash.; Kansas City, Mo.; and Wash-
courses in F.C.C. license preparation, cither home

study  or

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics”. Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
by training at

GRANTHAM
SCHOOL OF ELECTRONICS

1505 N. Western Ave.
Hollywood 27, Calif,

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, Wash.

(Phone: MA 2-7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL =3

AUGUST, 195¢9

3123 Gillham Road
Kansas City 9, Mo.

(Phone: JE 1-6320)

821 - 19th Street, N.W.
Washington 6, D.C.

(Phone: ST 3-3614)

Name

City

[ ————— e ——
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MAIL TO SCHOOL NEAREST YOU
To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western
HOLLYWOOD

Gentlemen:

Please send me your free hooklet telling how T can
et my commercial F.C.C. license quickly. 1 nnderstand
there is no obligation and no salesman will cal.

Address

Interested in:

. 408 Marion | 3123 Giltham Rd. | 821- 19th St., N.W,
SEATTLE KANSAS CITY WASHINGTON

o Awe

State
[ Home Study, [ Resident Classes

94 M

L—-h—_____—______
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PICTURE
POWER

new

BLONDER-TONGUE

B-24
POW-R

BOOSTER

it’s a powerful booster

...or an amplified coupler!

provides sharp, clear TV pictures on
1, 2 or more TV sets with only 1 antenna

BTRAICHT.THAY
anT 1SET

p— —
foce-2000p @9
i

courLE.TwO
anT 2 seT

Il -
‘@@eooeoe)?eﬂ

BTRAIGHT THAY
a.SET COUPLER
anrt ,  esxts

K

feo oo6apo]
i)

‘straight-thru’ circuit provides up to 10 db
gain as a powerful one-set booster

‘couple-two’ circuit provides up to 5 db gain
(per set) as an amplified two-set coupler

‘straight-thru’ circuit and B-T 4-set coupler
provide no-loss 4-set distribution system

Employs new frame-grid tube 6DJ8 new circuitry to achieve highest signal
gain and “lower-than-cascode” noise factor. Provides full broadband ampli-
fication covering low and high VHF channels. May also be used as FM-TV
coupler. Features “NO-STRIP"” 300 ohm terminals for positive, electrical
contact in seconds. Has “on/off” switch.

Improve TV reception today on 1, 2 or more TV sets with a single antenna.

Available at parts distributors. For details write RE-8

F:t| BLONDER-TONGUE LABORATORIES, INC.

9 Alling Street ¢ Newark 2, N. J.

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y.
hi-fi components ¢ UHF converters o master TV systems e industrial TV cameras o FM-AM radios

www.americanradiohistorv.com

| NEWS BRIEFS (Continued)

| which worked in water. This “planar
triode” produced frequency doubling
Cand even a slight amount of gain. He
is a member of the engineering frater-
nities of Tau Beta Pi and Eta Kappa
Nu, and also of the IRE and AIEE.
Awarded each year by the faculty of
the College of Electrical Engineering,
the Hugo Gernshack Scholarship has
a cash value of $1,000.

EDUCATIONAL TV now has a total of
| 43 stations on the air. Many of these
program only 2 to 4 hours a day
at  present bhut their audiences are
expanding and programs improving.
The coordinating group for educational
television, National Educational Tele-
vision and Radio Center, recently moved
its main office from Ann Arbor, Mich.,
to New York City. It received a grant
of 85,000,000 from the Ford Founda-
tion to strengthen educational TV,
which bids fair to grow into a fourth
network within a few years.

FIRST STEP TO INTERCONTINENTAL TV
wus the sending of a4 movie over the
trans-Atlantic telephone cable. It was
hailed as the first experimental trans-
mission of “TV pictures” across the
ocean.  The British and Canadian
Broadeasting networks cooperated with
NBC to rush two I-minute movies to the
US audience of NBC. The 180 feet of
movie film was shot as Queen Eliza-
beth left London to join President Ei-
senhower in opening the St. Lawrence
seaway.

The film was processed. Then every
second frame was scanned by a method
developed by the BBC and NBC. Then
it was sent over the 4,500-cvele inter-
continental cable. Seanning and trans-
mission took about 3 hours.

Although not quite true trans-Atlan-
tic television, the system is 100 times
as fast as present facsimile techniques.

APACHES RAN FAST to FCC with first
reported application for vhf hooster
station. The Jicarilla trihe of Dulce,
N. M., had its hooster picking up and
rebroadeasting on channel 4 the pro-
grams of KOB-TV, Albuquerque. The
FCC replied that it's too early for
booster applications, Indians also asked
it they could send a representative to
Washington for help with some of the
problems they've been running into with
monitoring and frequency control. END

RADIO-ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

$

RADIO-TELEVISION

SPRAYBERRY

2 ?'G: COMPIE!E KITS * % % % This great industry is begging
of PARTS & EQUIPMENT for trained men . . . to step into good paying jobs

To help you learn fast the practical side or a profitable business of their own! Our new
ggn%*g;%-f;;‘;g;og;’;f plan opens t_he doors of qum-Televnswn wide 0
oeeced Gk HE Y every ambitious man who is ready to act at once!

interesting.

valuable Men by the thousands... trained Radio-Television Service Techn-
"h‘;g::i?:e'} cians...are necded at once! Perhaps you’ve thought about entering
: this interesting, top paying tield, but lack of read?V money held ycu
back. Now —just $6 cnrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio-Television must have
the additional men it needs as quickly as possible. We are willing ‘o
do our part by mak:ng Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppar-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
i low and get complete details plus our big new catalog and an actizal

o The new Sprayberry | samplelesson —alljree. No obligation...nosalesman will bother vuu.

Training Television Re-
ceiver, built and tested HOME STUDY TRAINING IN SPARE TIME
e Ra) v 5 ] Under world-famous 27-year old Sprayberry Plan, you learn en*irely
;yd"e‘,":iefﬁfo;gh“ fine at home inspare time. You keep on with your present job and incorie.
iz pe. . . . . )
You train as fast cr as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And eve-y-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man ean
afford. Just $6 starts you! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Lei us
prove the kind of opportunity that’s in store for you!

SPRAYBERRY Academy of Radio-Television

1S12 Jarvis Avenue, Dept. 20-A, Chicago 28, lllinois

e You build this powerful
two-band superhetero-
dyne radio receiver.

Mail This Coupon Now —No Salesman Will Cdll

. Sprayberry Academy of Radio-Television
Dept. 20-A, 1512 W. Jarvis Ave., Chicago 26, III.
Please rush all information on your ALL-NEW Radio-Tele-

You build the
new Spray-
berry tester

Tg (_‘o::':?: vision Training Plan. I understand this does not obligate me
Volt-Ohsn - and that no salesman will call upon me. Include New Cat-
Milliam- alog and Sample Lesson FREE.
meter test
wmeter.

o e RNy - A oty ...ZONE.. _STATE _ ..
| _ . : V B | o e e — —— —
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Tung-Sol audio tubes
dynamically balanced

and twin-packed
in matched pairs
by the manufacturer

6550 For service in

amplifiers and commer-
cial audio equipment of
up to 100 watts.

588] For service in

amplifiers of up to 50
watts.

Now you can come as close to
faultless sound reproduc-
tion as the design and circuitry
of your hi-fi equipment will
permit. Tung-Sol 5881 and 6550
beam-power amplifier tubes are
dynamically balanced and fac-
tory-matched to very tight per-
formance limits to help you
achieve lowest distortion at all
volume levels.

Use of Tung-Sol 5881 and
6550 tubes has long been asso-
ciated with amplifiers of the
very finest design. These tubes
have always been produced to
closest possible tolerances with
cathode current ranges held to
an absolute minimum.

Now, in twin-packed pairs,
they assure the hi-fi enthusiast
and the commercial sound en-
gineer of replacement tubes that
will provide new standards of
performance-—a feature of
special importance with the
newest amplifiers and loud-
speakers, particularly binaural
sound equipment. See your
parts supplier.

Tung-Sol Electric Inc.,
Newark 4, New Jersey.

TUNG-SOL

POLARIZED PLUGS
Dear Editor:

Re “Polarized Plugs,” on page 33 of
your June issue: I remember that a
while back one of the electronic maga-
zines [This one!—Fditor] had an arti-
cle about soldering a paper clip around
the edge of one blade of an ordinary
attachment plug to make it wider. This
fixes the plug so it can be inserted only
one way. I tried it and it works fine.
But don’t forget to check with a neon
or other tester to make sure the wider
slot is the grounded one! Very impor-
tant!

GEORGE HRISCHENKO
Maidstone, Ont,

(The two-prong polarized plug has
other weaknesses. Many pieces of
equipment have the switch in the
ground lead, for example. In such cases,
a set may be safe when turned on and
hot when turned off. For further de-
tails on two- and three-prong polarized
plugs and general set safety, see “Death
Rides the Hot Chassis,” page 100, Octo-
ber, 1957, RADIO-ELECTRONICS.—Editor)

MORE ON GRAHAM'S THEORY
Dear Editor:

I’ve long been curious as to the true
identity of Mohammed Ulysses Fips,
but Capt. Graham’s letter in your June
issue has finally let the cat out of the
bag! Surely the redoubtable M. U. F. is
none other than Capt. Graham!

His suggestion that dead silence
should come from the speaker opposite
the singer’s position on stage implies
that both speakers must be silent when
the singer is in the middle (a condition
devoutely to be desired in the case of
some singers!!), or that there he an
infinity of speakers used to match every
possible intermediate placement on
stage.

RICHARD A. WALL
Riverside, Calif.

(There is a real Capt. R. F. Graham
whose letter on page 18 of our June
issue came to us unsolicited.—Editor)

Dear Editor:

Captain Graham must have a tin ear.
Does he always sit fifth row center in
the concert hall? Or does he have only
one ear? If he has two, let him alter-
nately cover and uncover one while
listening to his wife, to see that sound
actually does appear at the other ear,
and must therefore be recorded at that
volume and phase and reproduced in
the corresponding speaker . . . Solists

www.americanradiohistorv.com

are usually placed in the center of the
stage, not «t one side . .. I suspect that
“Capt. Graham” is a booby trap, that
the editor wants to see who’s paying at-
tention!

W. C. WaRE
Chirago, Il

Dear Editor:

In answer to Capt. Graham
recording and playing stereo as he
suggests by spreading the orchestra in
two rooms . . . would lose the third
dimension which is the great value of
stereo. This is what is called depth.
And depth comes from using two or
more microphones in the same room. A
singer at stage right is picked up
directly by the right microphone, and a
few micro seconds later by the left
microphone. These two signals, later
re-created by speakers spaced similarly,
gives us the depth. Obviously even more
channels would sound better.

RICHARD LASIUK
Thorp, Wis.

PRO-COOPER’S EARS
Dear Editor:

George Cooper’s excellent article on
Golden Ears could have been even
stronger if the author had realized and
mentioned the fact that no music exists
which has audible overtones above 9,408
cycles, as Dr. Fritz Kuttner pointed out
in The High Fidelity Reader (edited by
Roy Hoopes).

Tests showing hearing from 15,000
to 20,000 cycles refer to sound at the
level of the threshold of pain, not to
music at actual listening levels.

NORMAN ARLINGTON
Gulfport, Fla.

8AP4’s ANYONE?
Dear Editor:

I wonder if any of your readers has
an 8AP4 cathode-ray tube in working
condition lying around his shop? Or an
Avrvin deflection yoke with the numbers
C-24283 in the junkbox? Drop me a
card and I’ll buy. . .. Thanks.

WaLTER A. KOEIILER
131 Stratford Drive
Houghton Lake 12, Mich.

ATWATER KENTS AND PARTS
Dear Editor:

I have an Atwater Kent model 36,
serial 2606628, and a model 20, serial
311801, both in top condition—the 20
is in its carton and has never been
used. Can you tell me what tubes it

"RADIO-ELECTRONICS
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Make Twice The Profit!

THIS EASY

POINT-TO-POINT
DIRECT VIEWING

Solve Rough Sweep Output Problems

ﬁ%-ﬁ?;u m NEW Model A107
A .| DYNA-SWEEP
'E @2 .| CIRCUIT ANALYZER

g D'de SWEEFR

G s anoLyren
) G, @") o Saves mony hours of service work.
Provides vertical and horizoatal
sync and driving pulses thct enable
@ @ you more easily and quickly to
; chack out every stage in the sync
£ and sweep sections of a television

L B
Y r.
@ o &0 ® @ : receive

= —d

Traecks down troubles in the horizontal and vertical cutput ¢ reuit
inciuding defective cutput transformer and yoke; checks for sharted
turns, leakage, opens, shart circuits, and continuity. Includes urique
high-vcltage indicction. Eliminates trial and error replacements.

Model A107 Byna-Sweep. Companion unit for use enly with
B&K Model 1075 Television Analyst for driving source.
Net, $29.95

Model 1070 Dyno-Sweep. Some as Model A107 Lut has
its own horizental and wertical driving pulse, and is used inde-
pendently of the Medel 1075. Net, $69.95

AUGUST, 1959

MODEL 1075

TELEVISION
ANALYST

New Technique Makes TV Servicing
Easier, Faster, More Profitable

Thousands of service technicians already save
thousands of hours every day with the amazing
B&K TELEvIsION ANALYST. Enables you to inject
your own TV signal at any point and watch the
resulting test pattern on the picture tube itself.
Makes it quick and easy to isolate, pin-point, and
correct TV trouble in any stage throughout the
video, audio, r.f., i.f., sync, and sweep sections of
black & white and color television sets—including
intermittents. Makes external scope or wave-form
interpretation unnecessary. Enables any serviceman
to cut servicing time in half, service more TV sets
in less time, really satisfy more ¢ustomers, and
make more money. Color generator provides
both rainbow pattern and color bars.

MODEL 1075 TELEVISION ANALYST. Complete with standard
test pattern, white dot, white line, ond color-bar
slide transparencies, and one clear acetate. Net $25995

See your B&K Distributor or Write for Bulletin ST24-E

BaX MANUFACTURINGS €O,
3726 N. Southport Ave. ¢ Chicago 13, lllinois

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 458 Broadway, NewYork13,U.S.A.
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MAKE EXTRA
PROFIT ON
STERED CONVERSIONS

with this
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AUDIO AMPLIFIER KIT

Get your share of the hot market in converting monaural hi-fi

sets to popular stereo. Erie “PAC” Audio Amplifier Kits give

you a second profit on your assembly time. Embossed circuit

board and plug-in components require little assembly time to
build this high-quality four-tube push-pull audio amplifier.

See your Erie Distributor for the
complete-in-one-box Erie “PAC”
Kit. Also ask him to show you the
new Erie single-element ceramic
stereo cartridge with the simplest
construction and the highest-
fidelity characteristics.

For the name of your nearest Erie Distributor, write to:

ERIE Electronics Distributor Division

\/Eme RESISTOR CORPORATION

Erie,

Pennsylvania

www.americanradiohistorv.com

| CORRESPONDENCE (Continued)

uses, when these sets were made, and
if they’re worth anything as collectors’
items?

Also, I have several hundred parts
for Atwater Kents of the 1920’s, many
in original cartons; coils, dials, tubes,
tuning condensers, switches, controls,
cases, hardware and power supplies.
Also some metal-cased A-K’s. Any mar-
ket for these?

JAMES STEGNER
R.D. 1, Mount Zion
Clearfield, Pa.

(Mr. Stegner’s query regarding the
tubes has been answered. Do any of
our readers know when the sets were

built? Or want any of his Atwater
Kent power supplies, parts or sets?
—FEditor.)

SOLDERING NOTES
Dear Editor:

I have been trying to find time to
comment on Mr. Darwin H. Harris’
article “Notes on Soldering” which ap-
peared on page 58 of RADIO-ELECTRON-
1¢s, November, 1958.

Most interesting was the writer’s
using his head and trying something
different instead of following the time-
honored rule of making the joint me-
chanically sound before soldering.

Mr. Harris would be gratified to read
an article titled “Reliable Soldered Con-
nections Without Mechanical Joints” by
J. Roy Smith, Head, Reliability and
Standards Branch, US Navy Electronics
Laboratory, San Diego, Calif. The
article starts on page 143 of the Sep-
tember, 1956, issue of “Electrical Manu-
tacturing.”

The article is a report on an ex-
haustive investigation of soldered con-
nections where pigtails were only poked
through the hole of a lug or bent part
way around a turret terminal — just
enough to keep them from falling off.
The board wired up with a number of
components in this manner, poorly sup-
ported mechanically but well soldered,
was put through all the military tests
for vibration, shock, acceleration, heat,
humidity, etc., and not one soldered con-
nection failed. However, some of the
heavy components like paper capacitors
tore loose under the punishment, leav-
ing their pigtails behind, still securely
soldered.

Then they tried the same test with
the component pigtails laid across the
tips of vertical wires and soldered with
a bare minimum of solder. A few joints
broke loose but the majority held. Sev-
eral different grades of solder were also
tried without noting very much of any
difference.

I too have learned quite a lot about
soldering in the 35 years which have
passed since I wired my first 3-tube
set with acid-core solder. I was demon-
strating it and just about had the name
on the dotted line when it quit. I have
never forgotten what a job it was to
redo all those corroded connections.

H. B. CONANT
Conant Laboratories END
Lincoln, Neb.

RADIO-ELECTRONICS
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COMPARABLE IN EVERY WAY TO WIRED AMPLIFIERS COSTING TWIC

:

tremendous value &t only

only $4.45 down
never before such pertormance...
such quality...such styling
at so low a price...

_emﬁommmmmm‘mmmmmmmmw

EXCLUSIVE knight-kit

Every KNlGHT-KlT meets ot.rot:‘:
. ds pub\ished speaificatt an;
o refundyourmoney.Buy Y
ova:ZHT-KlT! Build i‘ul..\t ;nuor
‘;er(orm exactly as :aanme
your money is refunded.

é
-
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E
%
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ONLY knight-kits ARE

foreasiestbuilding—no grevious elec-
tronic experience needed. “*Conven-
ience engineering'’ means special at-
tention to every detail: resistors are
carded and numbered for easy selec-

5 Y i '*\utl\'}ﬂﬂﬂQQQQQ@QQM\Q‘
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knight-kit............

AR o

knight-kit 20-watt stereo hi-fi amplifier

Newest complete Stereo high-fidelity ampli-
ficr at an amazing low $44.50. Incomparable
value: Includes two built-in preamps for
magnetic cartridges. Single switch selects
stereo phono, tuner or auxiliary inputs, plus
stereo reverse on cach; also switches mono-
phonic inputs to both amplifier channels.
Bass and treble controls boost and atten-
ate. Special clutch-type concentric volume
control permits individual channc! balanc-
ing, plus overall volume control. Total out-
put is 20 watts (10 watts per channel at less

than 1Y% 9, distortion). Response, 20-20,000
cps, £ 1.5 db. Hum and noise better than
85 db below full output. Has four pairs of
sterco inputs: magnetic cartridge, ccramic
cartridge, tuner, auxiliary. RIAA equalized
for stereo discs. Expertly designed push-pull
output circuitry. Beautiful custom-styled
case, 4% x 13% x 9. With case, tubes, all
parts, wire, solder and instructions. Shpg.

wt., 27 Ibs.
Model Y-773. Knight-Kit Stereo
Amplifier, F.O.B. Chicago..... .. $4450

see over 50 other fine knight-kits ...write for catalog

HLI-FI KITS
Stereo Amplifiers
Stereo Preamp
Stereo Control
Hi-Fi Tuners
Hi-Fi Amplifiers
Speaker Systems,

and others

HDBBY KITS

Clock-Radio
Rad:o-Intercom
Transistor Radios
Electronic Lab Kits
and many others

Short-Wave Radios
AC-DC Table Radios

INSTRUMENT KITS
VTVM Cap. Checksr
VOM's R/C Tester, efc.
Tube Checkers
Oscilloscopes HAM KITS
Signal Tracer Receiver
Audio Generatar Transmitter
Sweep Generator VFQ, etc.

EASY TERMS ON ORDERS AS LOW A5 320

tion; parts and hardwareare packaged
in clear plastic bags for quick identi-
fication; wire is pre-cut, stripped and
color-coded; finally PNIGHT-KIT
step-by-step instructions and wall-

sized diagrams make assembly a mar-
vel of simplicity.

order from

FREE

1959 ALLIED
CATALOG

Send for this value-packed catalog
featuring the complete KNIGHT-KIT
line, as well as the world's largest
stocks of everything in Electronics.

pioneer in electronic kit design for over 38 years

@ Registered Trade Mark Allied Radio Corporation
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ALLIED RADIO, Dept. 159-H9

]

100 N.Western Ave., Chicago 80, 11l ]

O Ship Model Y-773 Knight-Kit Stereo Amplifier. |

3 ....enclosed, :

i O Send FREE ALLIED 1959 Catalog |
|

| Name l
' |
| Address i
' |
City. Zone. State __I
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wTHE NATIVE HOLLANDER WEARS W

I Bell Telephone Laboratories

experiment in noise appraisal

“The native Hollander wears wooden shoes.”
“Nebraska has no seacoast.”
“The daisy is a common wildflower.”

As these syllables, words and sentences come in over
the telephones, stand-ins for millions of Bell System sub-
scribers rate them for clarity of reception.

From these tests, Bell Telephone Laboratories engineers
determine what is objectionable noise, and work to mini-
mize it in telephone circuits. They begin by lape record-
ing background noise associated with working telephone
circuits. Test statements of appropriate length and con-
tent (such as those above) are read onto a second tape,
and hoth are fed onto the test circuit under carefully con-
trolled conditions. A third tape, of normal room noise,
is played through a loudspeaker in the test lab.

24

OODEN SHOES."

Several hundred listeners, meeting in small groups
several times a day for weeks at a time, are then asked to
rate the effect of noise on transmission of the various
simulated telephone calls.

For the Bell System, the vesults of the study will he-
come part of the over-all transmission objectives. At Bell
Laboratories, they will influence apparatus and systems
development work.

Noise is a major distraction of modern day living. It
is also an enemy of the Bell System. In a telephone re-
ceiver during a call, it might be power line hum, switching
or thermal noise, or perhaps aimospheric static. Bell
Laboratories spends a great deal of time, effort and inoney
to keep this extraneous noise from becoming annoying
and to assure you of a lrouble-free connection.

"£.  BELL TELEPHONE LABORATORIES

World center of communications research and development

RADIO-ELECTRONICS

WwWwWw.americanradiohistorv.com
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L1995 1) ROHN

AMATEUR AND COMMUNICATION
TOWERS, PLUS A COMPLETE LINE
OF INSTALLATION NEEDS.

You'll find that the ROHN line is
complete. It gives you better products

. _TOWERS

{ No. 25 1. ronn No.

25 tower is one of the finest
ever designed .. . a full 33%
stronger and more durable
than “similar sized™” towers.
This is ochieved by amazing
zig-zag cross bracing design
combined with highest grade
steel and heavy-duty steel
side-rail tubing. This superior
strength means that this tower
can ordinarily be installed self-
supporting to 50 feet or guyed
to 200! it is truly the finest tow-
er of its kind for home televi-

sion reception.
No. 6)

This ROHN tower features the
well-known ‘“magic triangle’,
the cross-bracing construction

that is unequalled in strength
and durability. Also available
self-supporting, or guyed to
obout 150 feet.

AL TrESE

for ALL TV installation needs!

LOOK TO THE FOREMOST NAME
IN THE COMPLETE LINE OF HOME TV,

at a betfer price. Practically all ROHN

products are available in the finest of fin-
ishes . . . hot-dipped galvanizing! Rely on
the dependable name for ALL your needs

—ROHN>, .

.today one of the largest

manufacturers of a complete line of this

type equipment.

Complete communications catalog sent on request!

P
Fold-over e no. 25,

as well as heavy-duty Na. 40
communication tower, can be

converted into “‘fold-c.er’”
towers for amateur use . ., the
only tower of its kind. They let
you work “‘on the ground!’

{ Communications

FIVE complete lines of commu-
nication towers are available
to fulfill practically any need,
including a 130 fool irve
heavy-duty communicction
tower that is completely self.
supporting and guyed madels
up to 600 feet!

W @8 O 0 & 00069 e T F IS Fe e eI e P ERS SRS S s RS

ROHN DESIGNED ITEMS

Telescoping masts —Unexcelled in design, Roof towers — Availoble in 10, 5 ond 3
structure and strength, with severol exclu- foot heights. Most of them are collapsible
sive feotures! All popular sizes, heights and for easy shipping. Ideal in use —a ROHN

weights available.

ROHN Manufacturing Company

“big-seller’,

Get the full and complete catalog from
your ROHN representative.

AUGUST,

1959

116 UMESTONE, BELLEVUE
PEORIA, ILLINOIS

18 gouge.

o &

Tubing —Just what you wont: 6 exponded
end with 2* taper to form a solid locking
joint! High carbon steel. Avoiloble 5, 10
foot lengths, 114, 1% diameter, 16 ond

e ®© 06 06 6 & & & 0 6 o 06 & o . o
ROHN Manufacturing Company

116 Limestone, Bellevue
Pearia, lllinois

Boses —Wide voriety of roof mount bases.
Speciol locking feoture. Also avsiloble is
cast oluminum roof mounts ond many other

types.

Please send me literature on full line of ROHN products.

Firm

Nome

Title

Address

City

Stote

www.americanradiohistorv.com
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\New
Developments
from

Matched Pairs for Higher Fidelity

Typical of premium-performance CBS
receiving tubes are these audio output
tubes. Their critical audio character-
isties are matched to help minimize
harmonic distortion in push-pull am-
plifiers. The 6BQ5, 6V6GT, 5881 and
6550 matched pairs reduce distortion
even below that attainable by controls
for balancing plate currents.

conyu;e:,d_@
PRDF!SSIDML 55
€
e LH1AT21E Stare Cmndai

Professional 55 Stereo Cartridge

This is the professional's version of the
popular Columbia CD. Designed for
transeription turntables, it uses g
.5-mil diamond stylus, and features
superior linearity . .. separation . , .

needle-point impedance . . . low mass
... [reedom from hum and distortion
...outputlevel...ruggedness. Includes
4 plug-in equalizing networks. Another
fine Columbia audio component.

@,

Stiver Vision

PALOMAR

Premium or Budget TV Tubes

A CBS original! Sell your customer
whichever he wants: premium-perform-
ance CBS Silver Vision or budget-
priced CBS Palomar. Either is casy to
sell because of top brand prestige.
Either stays sold because of top per-
formance in its field. Recommend
these dependable national-brand CBS
picture tubes with confidence.

Ultrahigh-resolution C-R Tubes

New UHR tubes offer still another
addition to CBS industrial tubes ...
most inelusive line in the industry.
They can compress into 1/20 square
inch all detail on the face of a 21-inch
picture tube. They make practical
many advanced military and indus-
trial applications requiring resolution
beyond the capabilities of the unaided
human eye.

NoLT-siess
-

New Semiconductor Lines

Drawing on its experience in NPN
switching transistors and PNP power
transistors, CBS Electronics now adds
a comprehensive group of NPN power
transistors for use in complementary
circuits. Its line of NPN switching
transistors has heen more than doubled
to meet increasing demands by com-
puter manufacturers.

A e

& TRORNICIAN S
«

Revised Transistor Course
and Technician’s Handbook

Expanded CBS Transistor Home-
Study Course (still only $25.00) makes
it easy to learn about transistors by
making practical transistor devices
from readily available parts. Opens up
advancement opportunities. 1959
Technician’s Handhook, designed for
the technician, is compact, handy,
modern. Its 550 pages include re-
ceiving, picture, special tubes and
semiconductors . . . only $1.85. See
both at your distributor’s.

WATCH FOR MORE reliable products
through Advanced-Enginecring

CBS ELECTRONICS, Danvers, Massachusetts
Electronic manufacturing division of
Columbia Broadcasting System, inc.

26
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NEW STEREOPHONIC EQUIPMENT
NEW AF-4 Complete Stereo Dual Amplifier (not ilfus.) prcvides
clean 4W per channel or 8W output. Usuai solid EICO construc-
tion & trouble-free design. Inputs for ceramic/crystai sterea pick-
ups, AM-FM stereo, FM-Multi stereo: 6-position sterea/mmno
mode sefector; clutch-concentric level & tone controls 27db
of feedback around each power amplifier reduces distoriion to
0.3% at normal listening levels with hi-efficiency speabers
(Norelco AD4B77M or equivalent recommended). Kit 338.95.

th Wired. $64.95.
HF85: Stereo Bual Preamplifier is a complete stereo contrc! *ys-
tem in “low silhouette’” design adaptable to any type of in:tal-
jation. Selects, preamplifies, controls any stereo source — tane,

N D discs, broadcasts. Superb variable crossover, feedback ton= ‘on-

trols driven by feedback amplifier pairs in each channel. Bictor-
r S tion borders on unmeasurable even at high output levels. lep-

arate lo-level input in each channei for mag. phono. tape hsad,

mike. Separate hi-level inputs for AM & FM tuners & FM Muliiplex.

One each auxiliary A & B input in each channel. Indewen:2nt

level, bass & treble controls in each channel may be oder:ted

Sa together with built-in clutch. Switched-in loudness comoawnsalor,

LI Function Selector permits hearing each stereo channel itdihadu-

ally, and reversing them; also use of unit for steree or momo-

phonic play. Full-wave rectifier tube power supply. 5 128X7/

o ECCB3, 1-6X2. Works with any high-quality stereo power ampli‘ier

| n = such as EICO HF86. or any 2 high quality mono power ampliiers

such as EICO HF14, HF22, HF30, HF35, HF50, HF60. '‘Extreme

flexibility . . . a bargain" HI-FI REVIEW. Kit $39.95. Wired
$64.95. Includes cover.

HFB6: Stereo Dual Power Amplifier for use with HF85 @rov= or

e eS u S a re any good self-powered stereo preamp. Identical Williamsentype
push-pull EL84 power amplifiers, conservatively rated a® 1AW,

may be operated in parallel to deliver 28W for non-sterec use.

Either input can be made common for both amplifiers by Service
Selector switch. Voltage amplifier & split-load phase inverler
circuitry feature EICO-developed 120W7 audio tube for ifi-

cantly better performance. Kit $43.85. Wired $74.95.

HF81: Stereo Dual Amplifier-Preamplifier selects, amglifins &
controls any stereo Source tape. discs, broadcasts—& %eeds
World'famOLS it thru self-contained dual 14W amplifiers to a pair of soezkers.
Monophonically: 28 watts for your speakers: complete stareo
EICO advantages preamp. Ganged level controls, separate focus (balance) control,
. . independent full-range bass & treble controls for each chamnel.

guarantee your C:)mplete satisfaction: Identical Williamson-type, push-pull EL84 power amplifirrs. ex-
o cellent output transformers. “Service Selector’ switch permits

one preamp-control section to drive the internal power ampli-
fiers while other preamp-control section is left free tn drive

Advanced enagineering e Finest '
g€ g quallty Compo-nents your existing external amplifier. “Excellent”’- SATURDAY FEVIEW;

. . —

Beginner-"ected,’’ easy s -by- i i HI-F1 MUSIC AT HOME. “Outstanding quality . . . extremely ver-

& R ! A y s.tep by-step instructions satile”  RADIO & TV NEWS LAB'TESTED. Kit $69.95 iired
LIFETIME service & calibration guarantee $109.95. Inciudes cover

IN STOCK — 30mpare then take hore any EICO MONO PREAMPLIFIERS (stack 2 for STEREO)

. . o ! HF-65: superb new design. Inputs for tape head. mi:ropnone,

equment—nghl off the shelf’”' —from 1€00 neighbor_ mag-phono cartridge & hi-level sources. IM distortion (.04%

) D 2V out. Attractive "'low silhouette” design. HFE5A Kl $29.95.

hood EICQO dealers. Wired $44.95. HF65 (with power supply) Kit $33.95. Wired $19.95.

MONO POWER AMPLIFIERS (use 2 for STEREO)

HF60 (60W), HF50 (50W), HF35 (35W), HF30 (30W) HF2: 22W),
HF14 (14W): from Kit $23.50. Wired $41.50.

MONO INTEGRATED AMPLIFIERS (use 2 for STEREOQ)

HF52 (50W), HF32 (30W), HF20 (20W), HF12 (12W): #om Kit

. _——o—:“l’" =
S—— $34.95. Wired $57.95.
& 9.9
Ly f SPEAKER SYSTEMS (use 2 for STEREO)
= m} KFS2: Natural bass 30-200 cps via Slot-loaded 12-ft. sp'i* conical
m == bass horn. Middles & lower highs: front radiation from 8v2”

edge-damped cone. Distortionless spike-shaped supei-tweeter
radiates omni-directionally. Fiat 45-20.000 cps. usefuj 30-40,000
cps. 16 ohms. HWD 36”, 1512, 11V,”. “‘Eminently musical"
Holt, HIGH FIDELITY. ““Fine for stereo'’ - -MODERN HI-fi. Com-
pletely factory-buiit: Mahogany or Walnut, $139.93; Eionde,

FM Tuner HFTS0 ISR
ol Tungr HFTGA HFS1: Bookshelf Speaker System, complete with fazio-v-built

cabinet. Jensen 8" woofer, matching Jensen compressinm-driver
exponential horn tweeter. Smooth clean bass: crisp exiended
highs. 70-12,000 cps range. Capacity 25 w. 8 ohms. FWEG 117 x
23" x 9 Wiring time 15 min. Price $39.95. LGS-1 Rrass Tip
Matching 14” Legs easily convert HFS-1 into attractive conse-
lette. All brackets & hardware provided. $3.95.

FM TUNER HFT90: A superior stable tuner easy to ausemble
no instruments needed. Prewired, prealigned, temperatur2-com-
pensated “front end" is drift-free, eliminates need for AFC. Pre-
wired exclusive precision eye-tronice traveling tuning irdicator
contracts at exact center of FM channels. Prealigned 11 coils.
Sensitivity 6X that of other kit tuners: 1.5uv for 20d> g.ieting;
2.5u0v for 30db quieting, full limiting from 25uv. IF #asdwidth
260kc at 6db points. Frequency response 20-20,00C cos —1db.
2 output jacks: cathode follower to amplifier, Multizlex output
for FM Multiplex Stereo adapter; thus prevents ob:clescence.
Very low distortion. *‘One of the best buys in high fidelity kits"
— AUDIOCRAFT. Kit $39.95". Wired $65.95*. Cover $3.35

.

r

@

o Preamplifier i Fa3

",

Stereo

wige

= = - eon
2’0 o T8 3
p l" U ® 4
@ @, 9. f -
JE R =

LEss CovER, New

NEW AM TUNER HFT94: Matches HFT90. Sefects “7i-*.' wide
(20c — 9ke @ —3 db) or weak-station narrow (20c ke @ -3
db) bandpass. Tuned RF stage for high setectivity & sersitivity:
precision eye-tronic® tuning. Built-in ferrite loop, pr=aligned
RF & IF coils. Sensitivity 3 uv @ 30% mod. for 1.0 ¥ out, 20
db S/N. Very low noise & distortion. High-Q 10 kc whistle filter.

s Booksgelf

Monaural Integrated Ang ifie.s: PRELEN St
50, 30, 20, and 12 Wett HFS1
{use 2 for Stereo)

T gy

Omni-directional - B -
Monaural Preamplifiers: Speaker System HFS2 Kit $39.95. Wired $69.95. Prices incl. Cover & F.E.T.

HF65, HF65A 36°H x 151" W x 1112" D
(stack 2 for Stereo

DEFORE YOU BUY, COMPARE:

You may examine the complete EICO line at any of
1900 neighborhood EICO distributors coast io coast.

Monaural Power Amplifiers:
60, 50, 35, 30, 22 and 14-Watt
(use 2 tor Stereo)
Stereo Power Ampiifier HF88

EICO cost — then you judge. You'll see why the ex-
perts recommend EICO, kit or wired, as your test buy.

EICO, 33-00 NORTHERN BLVD., L.LC. i, N. Y.
Fill out coupon on other side for FREE CATALOG

I
{
[
I
I
1
: Compare critically with equipment several times the
|
|
1
I
1
1

Over 1 MILLION EICO instruments in use thsou t the wosld.
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33-00 N. Blvd,, L. 1.C. 1, N.Y.

Copyright 1958 by Electronic Instr. [

Add 5% in the West.
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the specs prove it . .

your BEST BUY is

—EICOL,

for COLOR & Monochrome TV servicing

FREE CATALOG
shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!
s TYEM SWEEP
¥ €F | GINERATOR
@ = % " MARKER #368

e 55K wire
P - 569% 5119%

Entirely electronic sweep circuit (no mechanical
devices) with accurately-biased inereductor for
excellent linearity. Extremely flat RT output: new
AGC circuit automatically adjusts osc. for max.
output on each band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
climinate parallax. Swept Oge. Range 3-216 mc in
5 fund. bands. Variable Marker Range 2-75 mc in
3 fund. bands: 60-225 mc on harmonic band. 4.5
me Xtal Marker Osc.. xtal supplied. Ext. Marker
provision. Sweep Width 0-3 mc lowest inax. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Attenunators: Marker Size,
RF Fine, RI' Coarse (4-step decade). Cables: out-
put, 'scope horiz.,, ’scope vertical. Deep-etched
satin aluminum panel; rugged grey wrinkle steel
cabinet.

NEW! RF

SIGNAL GENERATOR
#324

KIT WIRED
52695 53995

150 ke to 435 me with ONE generator! Belter
vidue than generators selling at 2 or 3 times its
cost! Ideal for TF-RF alignment. signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.: 400 cps audio testing: lab. work. 6 fund.
ranges: 150-100 ke, 100-1200 ke, 1.2-3.5 me,
3.5-11 me. 11-37 me, 37-145 me; 1 harmanic
band 111-435 me. Freq. accurate to =1.5%; 6:1
vernier tuning & excellent spread at most impor-
tint alighment {reqs. Etehed tuning dial. plexi-
glass windows. edge-lit hairlines. Colpitts RT osc.
directly plate-moedulated by K-follower for
improved mod. Variable depth of int. mod. 0-5C%
by 400 cps Colpitts osc. Variable gain ext. ampli-
fier: only 5.0 v needed for 309 mod. Turret-
mounted ecoils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RT attennators. RT output
100,000 uv: AT sine wave output to 10 v. 50-0hm
output Z. h-way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

NEW! DYNAMIC
CONDUCTANCE
s J TUBE & TRANSISTOR

Hifltrt o TR Feee
$109%

e T

COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
cmission. Simultancous sl of any 1 of 4 combina-
tions of 3 plate voltages, 3 sereen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New serics-string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. 3
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switehes: freepoint connec-
tion of cach tube pin. 10 pushbuttons: rapid insert
of any tube element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-clement leakage
in ohims. New gear-driven rollchart. Checks nopen &
p-n-p transistors: separite meter readings of col-
lector leakasze current & Beta using internal dc
power supply. Decep-etched satin aluniinum panel;
rugged grey wrinklesteelcabinet. CRA Adapter $4.50

COLOR

and Monochrome
DCto SMCLAB& TV
5" OSCILLOSCOPE
+#460
Kit WIRED
57995 S] 2950

e Features DC Amplifiers!

Flat from DC-{.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms miv/in, input 7 3 megs;
dircct-coupled & push-pull thruout; K-follower
coupling bet. stages: 4-step freq-compensated
attenuator up to 1000:1. SWEEP : perfcctly linear
10 ¢ps-100 ke (ext. cap. for range to 1 ¢ps): pre-
set TV V & H positions: auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite screen; dimmer;
filter; berel fits std photo equipt. High inteusity
trace CRT. 0.06 nsec risc time. Push-pull hor.
ampl., flat 10 400 k¢, sens. 0.6 rms nv/in, Built-in
volt. catiby, 7Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control. Retrace blunking. Phasing control.
5” PUSH-PULL Oscilloscope -=425: Kit $44.95, Wired $79.95.
7" PUSH-PULL Oscitioscope =470: Kit $79.95, Wired $129.50.

NEW! PEAK-to-PEAK
VTUM #232 & UNI-
PROBE (pat. pend.)
KIT WIRED
52995 54995

Half-turn of probe tip selects
DC or AC-Ohms.

Uni-Probe — exclusive with
EICO — only 1 probe performs
all functions!

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 412" meter. can’t
burn-out circuit. 7 non-skip ranges on every
function. 4 functions: +DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% precision ceramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 110, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v with HVP probe &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr-
operated. Deep-etched satin aluminum pancl,
rugged grey wrinkle steel cabinet.

® Send for

FREE CATALOG NAmME..& Sal et i - sotvsce ittt o e, o coowmat B

Addre:

Pr‘i(es 5%, higher on West Coast.

Norther+ Bivd., Long Isiand City 1, N.Y B

www.americanradiohistorv.com

f Long " 1s12nd city 1
Show me HOW TQ SAVE 50% on [J Test Instru-
ments (3 Hi-Fi [3 Ham Gear. Send me FREE
Catalog and name of neighborhood dealer.

NZW G-TRANSISTOR
PORTABLE RADIO RA-6
' KIT $29.95
Wired $49.95

includes (eatherelle case.
. 1653 9V Daitery

s All U.S.-made. Highly

sensitive, selective.
Prealigned RF, IF xfmrs; push-
pull audio; 6”oval PM speaker

P

NEW Power & Bias

¥ Supply for Transistorized
_3 Eqpt, = 1020

% Kit $19.95  wired $27.95

NEW TUBE & CRT FIL.
Tester =612

Kit $3.95  Wired $5.95

Fast-checks radio/TV
tubes, pilot lamps, etc.

Series/Parallel
R-C COMBINATION
BOX =1140
KIT $13.95
WIRED $19.95

s TUBE TESTER *625
-Q’ch. KIT $34.95 Wired $49.95

8 e tests 600 mil series

Wi string type tubes
" % & e illuminated roll-chart
o

Pix Tube Test Adapter....... $4.50

6V & 12V BATTERY
ELIMINATOR

& CHARGER #1050
KIT $29.95
WIRED $38.95

Extra-filtered for

transistor equipt.

#1060 KIT $38.95

Y AR 20,000 Ohms/Voit
- 2 V-0-M =565
KIT $24.95 Wired $29.95

1000 Ohms/Volt
V-0-M =536

KIT $12.90
Wired $14.90

R-C BRIDGE & R-C-L

=, COMPARATOR 9508
y KIT $19.95
e B e wired $29.95
FS » Reads 0.50hms—500 megs,
% % @ 10 mmfd—5000 mfd,

power factor

"

VTVM PROBES KIT Wired
Peak-to-Peak ..$4.95 $6.95
RF i, ....$3.75 $4.95

High Voltage Probe-1
High Voltage Probe-2
SCOPE PROBES

Demodulator $5.75
Direct - $3.95
Low Capacity $5.75

33-.00 MNorthern Blvd.
LN Y.

City.

State...

RADIO-ELECTRONICS
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Radio-Electronics

Huqo Gernsback, Editor

LETHAL RADIO WAVES

... e Must Reappraise the New Eﬁ[ec't.\* of Radio 1V aves . . .

ATELY, new and unexpected physiological radio-frequency
effects, which may add an entirely new phase to our
knowledge of the electromagnetic spectrum, have heen
discovered. This development may have a far-reaching

influence in many directions.

As far back as 1953 we reported on this page the experi-
ments of Sidney I. Brody, Commander (MC), US Navy.*
For sake of completeness of the present report, we excerpt
only a few paragraphs here:

“Present-day radar beams represent peak pulsed power
of a million watts or over, as compared to the 45,000 watts
of a decade ago.

“Commander Brody observed that the two frequency
spectia, the S or lO-centimeter and the X or 3-centimeter
hands, are now in current use. He stated that the effect on
living organisms of the various frequencies of electro-
magnetic waves in these bands are thought to be essentially
thermal in nature. It is not known so far whether there
might be other than heat effects when living organisms are
exposed to these radiations.

“It has been noted that the 3-centimeter radiations used
today in radar equipment can produce high thermal effects.
The energy scems to be absorbed near the surface of ihe
skin. When the power output becomes sufficiently high or
if there has been long exposure to the radiation, the subject
receives ample warning due to the high heat generated on
the body. It is thevefore thought that the 3-centimeter
radiations do not scem to constitute a hazavd for the exposed
personnel. However, on frequencies in the vicinity of 10-
centimeters the conditions change because the high tem-
peratures in this case occur about 1 centimeter below the
surface in organs not cooled by the blood stream. Since
the skin is not stimulated by this heat, the subject does not
perceive heat nor pain—he no longer has any warning.
Therefore, the 10-centimeter radiations become dangerous.

“Commander Brody observed that areas of the bhody
possessing a poor blood supply have no effective temperature-
regulating mechanisms, as in the lens of the eve, the hollow
organs, the gall bladder, the urinary bladder and parts of
the gastrointestinal tract. These are potential danger points
for the 10-centimeter radiations.

“Rabbits exposed to constant power in a 3,000-watt field
for 75 seconds were killed, while a 30-second exposure
produced death in 2 minutes. Instant death to a rat resulted
after only 22 seconds’ irvadiation at that power, and 10
seconds of a 4,000-watt constant power output killed a
hamster soon after exposure. In these animal experiments,
high increases in body temperature produced heat paralysis
of the respiratorv centers.”

Recently, Dr. Pearce Bailey, of the National Institute
of Neurological Diseases and Blindness at Bethesda, Md.,
revealed a new “remarkable phenomenon,” as he termed it.

A commercial 100-watt radio transmitter, working at a
frequency of 388 me, was used in Dr. Bailey’s experiments.
A Rhesus monkey was so fastened that his head was sur-
rounded by a eylindrical copper-screen cavity. This cavity
was fed at top center by a quarter-wave vertical probe,
connected to the transmitter output. Thus nothing touched
the monkey. Says Dr. Bailey:

“The switch was turned on and during the first few
seconds the monkey did nothing other than sit in a pose

¥ See editorial "Radar Hazards” in the August, 1953, issue of RaDIO-
ELrCTrRONICS,
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of watchful waiting. Then he became drowsy. A minute or
so after that he became aroused, alert and somewhat
agitated, moving his head from side to side.

“Then in another minute or more there appeared un-
mistakable signs of some impending disturbance in the vital
centers of the monkey’s brain, which were probabls resonat-
ing with these electromagnetic waves. His nose became red,
his skin was pallid, and an anxious look dominatec his eyes.

“He grimaced and smacked his lips, his eyelids began to
quiver and he developed a rapid, vertical motiox called a
vertical nystagmus of the eveballs, the pupils of which were
widely dilated. His respirations became more and more
irregular, he began to salivate and suddenly was thrown
into a major convulsion a few seconds before his death, his
life having been extinguished like the snap of a light bulb.”

In about 5 minutes, Dr. Bailey reported, the nonkey un-
expectedly died. About 20 other monkeys were similarly
tested but the exposure was halted in the cases of about
half before they died. Most survivors vecovered, although
they originally showed signs of brain damage.

Dr. Bailey suggested that the molecules of thz animal’s
brain may have heen destroved when they “resonated” with
the radio frequency of the nearby transmitter. A similar
phenonienon occurs when certain sound waves shatter glass-
es when the audio note has the same fundamental frequency
as that of the glasses. He also commented on the effect of
radio waves under proper dosage in the treatment of brain
disorders.

More 1recently, D1. John Heller, of the New England
Institute for Medical Reseaich, demonstrated that radio
waves below 50 megacycles “shake up living cells” pro-
foundly.

Until further physical facts about various radin-frequency
phenomena have been investigated more compiehensively,
one thing seems certain to most physicists. There is no
deleterious effect of radio waves, unless the subject—
whether live or inmert—is in the immediate vieinity of the
transmitter.

Indeed, the effect may not be lethal even if a person is
close to certain transmitters. Thus diathermy. the use of
high-frequency waves in the region of 100 megacycles
(3 meters), to generate heat in the living tissue for
therapeutic purposes has been known and used extensively
since the 1920’s.

We may be certain that other frequencies will be dis-
covered that have as yet unknown beneficial therapeutic
effects in the treatment of various diseases.

So far, for instance, the millimeter frequencies down
into the optical region have not yet been extensively ex-
plored, chiefly because of the lack of sufficiently powerful
transmitters.

For military purposes, intensive work is now in progress
to discover suitable frequencies with massive power which
could be pin-pointed on missiles while in fligh:. The under-
lying thought here is that if a sufficiently powerful beam
of radio frequency could intercept an atomic missile while
in flight, it could affect the molecular structure of the bomb,
either by direct radio-frequency or thermal efect, or both,
thus exploding the missile anywhere from 10 miles up.
This then would constitute a perfect anti-missile counter
(always presuming that such a beam, or beams, could
sufficiently penetrate the heavy metal casing of the A- or
H-bomb). Yet the idea is not as impossible as if may appear
at the moment. —H. G.
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™ HE service technician who feels
that a saturation point may have

been reached for service work in
his community may still find a
huge market for his work in an un-
crowded, well paid and interesting field.
I am speaking of maintaining electronic
01'maAns,

For one who is accustomed to repair-
ing audio equipment and tracing faults
in complicated television receivers, the
electronic organ presents no special
difficulties. Organ circuits are all audio
types, and usually not very complicated.
However, there are a lot of them in
each organ.

Electronic organ service is strictly
2 home-call business. You can’t very
well pack organs in a truck and take
them to the shop for repair, although
this has heen done with some of the
smaller models.

Before you get into this, let me warn
you against some of the pitfalls I
learned the hard way—by experience.
People who have bought an organ re-
cently (within the past year and a half)
are usually unsure of themselves as
far as the works of their instrument is
concerned, and love to talk to someone
who they think knows all about it. They
can keep you talking for hours, if you
are willing. This could cut down your
calls from eight or nine a day to maybe
four or five, and you'll soon be out of

30

Any good electronic technician can repaiv
and tune an electronic orgain—if he starts

Baldwin

business. The best attitude is to be
friendly but firm. Get there when the
customer expects you. Find the trouble.
Then fix it and vun. It is important on
home calls to make a precise date
(time and day). Fixing organs can
involve a good deal of noise, and you
may be in the way if you arvive when
a4 hridge party has started or right
after the baby has been put to bed.
You may even have to make a second
call.

If the customer wishes the organ
tuned, include a small additional charge.
Tuning some models can be a tedious
and time-consuming job, a very simple
one on others. Work out an average
time for tuning over a period of months,
and base your charge on your own
experience. More about this later.

To avoid wasting time, never let the
customer know you can play an organ,
even if you are an accomplished organ-
ist. You might find yourself giving an
impromptu organ lesson or demon-
strating the capabilities of the instiu-
ment.

If you are not now repairing organs,
the first step is to find out what organs
are sold in your community, and who
the dealers are. Introduce yourself to
them, and declare your intentions. Some
may be only too happy to find someone
willing to repair and tune their instru-
ments. If they already have someone

www.americanradiohistorv.com

A5 organ
sole and Deagan chimes.

off tn the right direction. A feiww simple
facts point the way

By TOM JASKI

COn-

for the work, this is the quickest way
to find out.

If you make an agreement with the
dealer, get his assistance in obtaining
service manuals. Some organ companies
are reluctant to send out such manuals.
One, the Allen Co., gets downright
stubborn about the matter. They insist
on factory-trained service technicians.

The dealerr can also give you the
names of organ owners in the commu-
nity, something you will need fo1 your
advertising campaign once you get
started seriously. Another useful group
of people to get acquainted with is the
local orgamnists for the churches that
use electronic organs. You can get their
names from city divectories, telephone
directories and, if there is one, from
the local branch of the Amevican Guild
of Organists.

What and where are they?

There are a lot of electronic organs
on the market. Offhand I can think of
the Baldwin, Hammond, Conn (for-
merly Consonata), Wurlitzer, Gulbrand-
sen (transistorized), Minshall, Lowrey,
Thomas, Kelley, Allen, Wells and
Compton organs and such semi-organs
as the Hammond and Wurlitzer chord
organ, the old Novachord, and the
piano-attached Solovox and Lowrey
Organo. Then you may come across the
old Everett Orgatron, the forerunner

RADIO-ELECTRONICS
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of the Wurlitzer combination reed—

electronic organs. You may have to i e ot 2

X oy R B e 4D, 0

deal with the Wurlitzer electronic : ! ERYYRNIIIAEIC
piano, and such additions to organs as : i
the Maas-Rowe chimes, the Zimbalstern
(an electric bell ringing deal) and
various other traps and attachments.
Finally, some of the modern pipe-
organ builders have been using elec-
tronic tone generators and amplifiers
for the lowest notes. Some of the large
Casavant organs built in California by
Dick Stenger have electronic notes in
the pedal base. The reason for this is
economy. The most expensive pipes in
a pipe organ are obviously the largest
ones. More than 75% of the cost of a
pipe organ are the pipes below middle C.
Bv making the lowest of them elec-
tronic, a lot of moncy can be saved.
The notes are so low that no one can
distinguish properly built electronic
pipes from the real thing anyway.
Where can you find electronic organs?
First of all in homes, where the great o )
majority of them are. Next you'll find % p
them in churches, funeral parlors,
school and civie auditoriums, lodge
halls, movie theaters, bars, restaurants,
broadcast studios, and even on ocean

The Hammond Chord Organ chassis
swings down for casy servicing.

e

liners, private yachts and in house S oz 2
trailers. I have seen them in hospitals, a o e

houseboats and national park lodges . S

in various pairts of the country. Large : e
hotels may have several stored fov The chassis of the small- s v & F . g Fy
occasions and depaltment stores use er Baldwin organ, the se s e oo s aased
them during fashion shows. I dare say Orgasonic, contains all @ PRSI " N
vou'll find some in unexpected places. the tone gencrators. e [ Sl S o
I once saw one being used in a railway Master oscillators and bl \ ‘

.. : ] power amplifiers urc on
waiting room during the Christinas the lower chassis. Speak-

holidays. Wherever organs are being ers are self-contained.
used you may have to go to repair them
on the spot.

There are no accurate statistics that
1 know of, but vou can be certain that
the electronic-organ market is growing R p
by leaps and bounds. New organ com-
panies are springing up all the time.
Once bought, an organ is something
that lasts, and is a perpetual potential
opportunity for service work. There ave
hundreds of thousands in the homes of
the country now.

What tools are needed?

The tools and instruments you use
to do an efficient home-call repair job
on hi-fi equipment will just about do
for organ repair work, except for a few
small extras vou can make for vour-
self. At a minimum you should have a
portable tube checker (preferably a
transconductance type), a vtvm or
sensitive multimeter (100,000 ohms perv
volt) and the necessary hand tools. “
A portable scope with enough response a X

N

PEDAL WEIGHT

AT LEAST 3 FOUNDS)

N
to cover the audio range comfortably ‘\\\\\‘ OFFSET TOOL WILL
and with at least 100-mv-per-inch CUT WITH HACKSAW \\\\ BE HANDY
sensitivity is helpful, but not absolutely SKQDE OF JEWELERS N
essential. Make sure you have long test
leads on both scope and meter. An organ
is a large instrument, and you may \
have to reach quite a way with the test Q
prods. Use clips on the ends of your AN ;

N 14"

Fig. 1—Simple but useful tools you can make for organ repair n
work: a—key and pedal weights are better then jamming keys and ’4\
pedals with pencil or serewdriver; b—contact adjusting tool. b A
AUGUST, i959 21
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TONE

290V
ouTpPyT *

MOT IN ALL GENERATORS

NOT IN ALL GENERATORS

t
65V BIAS

PRINTED=CKT COMPONENT PACK AGE

Fig. 2—Printed circuit assembly nsed in

tone generator of Lowrey organ. Note

that some external resistors had o be

nsed. These resistors are not used in all
generators,

leads, so both hands are free to make
adjustments.

Unless you have perfect pitch (the
ability to reproduce vocally any note
upon request), vou’d better carry a
tuning fovk, either A (440 cyeles) or
C (261 eycles). Youw'll need them for
tuning. Alternatively, you might be
able to use a pitch pipe such as violin-
ists and other musicians may use to
tune their instruments. But make sure
the pitch pipe is a good one; accurate,
and well constructed so it stays on
pitch. You might have to check a pitch
pipe occasionally. An audio oscillator
may sometimes help, but I seldom need
one when servicing organs.

Carry a cloth or small blanket to
avoid scratching polished console sur-
faces. You're supposed to leave the
organ in better shape than you found
it. Finally the specials. Make two lead
or iron weights, narrow enough to put

on a key to hold it down. Wrap the
weight in tape or cloth, preferably felt,
to avoid scratching the keys. Then make
one or two much heavier weights which
will sit on pedals (pedals are rounded
on top) and hold them down. This way
vou will not have to have someone hold
down keys for you when tuning or
checking.

Finally, you should have a set of two
or three small tools like the ones a
telephone repairman uses to adjust
relay contacts. You need them for the
same purpose, adjusting relay contacts
or the contact arms of key and pedal
switches.

These small tools can be made from
old screwdrivers. Use a hacksaw with
a narrow blade to cut the slots (see
Fig. 1). These just about complete the
list of tools you will need. If any organ
requires special tools for service, the
manual will tell you about them. Serv-
ice. manuals, it goes without saying,
are your most important tool. If you
cannot get the data on some of the
organs, try the series “Electronics and
Music” by Dorf, starting with the July
1950 issue of Rapio-ELECTRONICS, and
going well into 1952, Dorf gives a lot
of details ahout various organs on the
market at that time, but there are
several new types out now.

[All issues containing articles in the
series are out of print. However, most
of the information in the articles will be
found in Dorf’s book Electronic Musical
I'mstruments, Schober Organ  Corp,,
2248 Broadway, New York 24, N. Y.
—FEditor]

Each make of organ has its own
peculiarities. To begin with, you should
carry at least two of each type of tube
used in the organ vou are ahout to
service. Then you'll need an assortment
of capacitors, resistors and such things
as fuses and pilot lamps. Some organs
use special parts, like the printed cir-

cuits in the Lowrey (see Fig. 2). If
vour customers have many of these
organs, by all means stock some of the
parts. I used to bypass the printed
circuits with conventional parts, when
necessary, but it is sometimes difficult
to do. You may have to replace all the
parts contained in the printed cireuit.
After a while vou will beconte familiar
with the tricks the various organs play
most often, and be able to reduce the
load you carry on your calls. Even so,
all you need in a day can fit into a small
car,

What should you charge for a call?
I get a minimum of $10, with parts
extra. This pays for travel time and
costs. An electronic organ represents
an investment of from $1,000 to $63,000
for some of the bigger church organs.
The owner will be willing to pay reason-
ably well to protect his investment.

Once you have built up confidence in
your work, you may be able to contract
for regular monthly maintenance for
a fixed fee plus parts. Many churches
prefer this arvangement. There is noth-
ing quite so disturbing to the mood of
a religious service as an organ conking
out in the middle of a hymn. If you
accept such contracts, vou will also he
responsible for keeping the organ tuned.
Let me warn you that you may have
to work on Saturday nights and early
Sunday motnings, before the first
church  services start. Incidentally,
some mutual-assistance pact with a
pipe-organ builder and service tech-
nician may well be advantageous for
both.

What is in an organ?

There isn’t enough space to give you
a complete course on how to trouble-
shoot the various organs. But I can
give vou a general outline and some
hints.

Most electronic organs, except for
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the very lavge Allens, are self-contained.
The console has one or more keyhoards
or manuals of 61 keys each, a set of
stop tabs for each manual and 32
pedals, also with stop tabs. The stop
tabs are used to select the tones desired
from cach set of keys. Home organs
often have only 12 pedals and no selec-
tion of stops for them. Chord organs
have shorter manuals, two pedals (high
and low) and a set of chord buttons
which let the player sound a whole
chord with the high pedal and its base
note with the low pedal.

The keys and pedals have contacts
which connect certain tone oscillators
to a common bus and feed the signals
on through formant circuits, where
they are shaped into the desived timbre,
then amplified for loudspeaker repro-
duction. Most organs use frequency-
divider systems. They have 12 master
oscillators, one each for each note in
the top octave of the organ, and dividers
for the other 5 to 8 octaves. If an
organ has only 5 octaves, for various
stops the tone generators must be
hborrowed and only one set, usually the
4-foot set, as it is called, will be com-
plete.

Fig. 3 shows the scale arrangement
and the footage notation. This notation
is inherited from pipe organs, where
the pipes are designated by their length.
As you can see, to have a complete set
of 16-, 8-, 4- and 2-foot notes, an organ
must have 97 tone generators (96 + C).
In some organs these are all individual
oscillators and, although they ave
synchronized, each one must be tuned
individually. The Conn organ uses this
system. But if the divider system is
used, only 12 notes, the 12 master
oscillators, need be tuned, and the
others will follow-—provided they re-
main in step! If not, circuit values in
the dividers must be changed, unless
they have some adjustable component.
The Minshall used to have a habit of
getting out of step, and there wasn’t
any adjustment.

The foimant circuits mentioned
earlier change the tones from the oscil-
lators to sound like flutes, trumpets,
clarinets and all other possible imita-

AUGUST,
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tions of organ pipes imitating instru-
ments.

On the Hammond a more direct sys-
tem is used. Mechanically driven (and
never detuned) oscillators are connected
in such a wayv that each key can obtain
one fundamental and up to seven har-
monies of that fundamental, arranged
by drawbars. These drawbars are in
eflfect volume controls. The complex
tones coming from the formant cir-
cuits are amplified in one o1 move truly
high-quality amplifiers with very good
low-frequency response. The emphasis
is necessary because, to hring out the
16-foot low C, the amplifier and speaker
system must be capable of producing
32 cycles per second, without noticeable
60-cycle hum.

If an organ note fails, you can
localize the trouble rapidly. If all notes
of that designation fail, the master
oscillator is probably not functioning.
If only some of them fail, the lowest
one not working may be the divider
which is out of whack. If the notes ave
fine down to a certain point and then
turn sour, a divider is out of step. You
can tell more things by just depressing
the keys. If the top and lower notes of
a chain are OK but one is missing in
the middle, you can almost het that you
are discovering key-contact trouble.

When enumerating instruments need-
ed, we mentioned a transconductance
checker. As vou know from TV prac-
tice, a tube which checks OK on emis-
sion may refuse to oscillate. Some organ
oscillators are sufficiently critical so
that tubes which are perfectly usable
as amplifiers are no longer usable as
oscillators. I have a basket full of
6SN7 and 12AU7’s which are no longer
any good for organ work.

The amplifiers are nothing unusual,
except for their usually high quality,
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Fig. 4—1lammond Chord Organ three-
note oscillator. Each key conneets to
B-plus, but two insert a network in
cathode circuit to change frequency.
and servicing them is like servicing
other audio amplifiers.

If a whole stop refuses to work, vou
are dealing with trouble in the formant
circuits or in the tab-switch contacts.

There are many special circuits in
organs, but here we can do little more
than mention them. In some chord
organs, for example, the tones share
oscillators. Some tones, usua’ly adja-
cent ones, are so ravely used together
that the oscillators are designed to
produce two or three tones cach, re-
ducing the number of oscillaiors tre-
mendously (see Fig. 4).

Organ tuning, electronic as well as
pipe ovgan, is done by starting with
one patticular note, usually middle C.
To tunc this note you can use a tuning
fork or a well calibrated audio oscil-

lator. How this note is tuned depends
on the type of organ you are dealing

Power
amplifiers are mounted in the separate speaker
cabinets,

the works of the Baldwin AS3.

(Left) Imside the Hammond Chord Organ the ingenions two- and
three-note generators are on the top chassis. Chovd generalors are
at the left, power supply at the bottom. The speakers are mounted
in the console and the power amplifiers (iwo 6V0’s) arc in about
the middle of the upper chassis.
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Fig. 5—Simplified solo percussion cirenit (percussion on) in Hammond Chord Organ
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with. In pipe organs one pipe in each
rank would be tuned individually. In
an electronic organ, it may be one
oscillator all by itself, o1 it may be the
master oscillator of an octave chain.

An organ tone is usually a complex
waveform. It contains the fundamental
and sometimes many harmonies. But
almost «lways a goodly percentage of
second Narmonic, which is twice the
frequency and thus one octave away
from the fundamental.

If you have an organ with individual
oscillators, such as the Conn, you might
think of tuning a note by playing it
together with one an octave lower and
finding a zevo beat. But this is not easy
because the lower note alrecady contains
a large percentage of the upper one, and
you will have a hard time discovering
when you are actually on zero beat.

Now it happens that other notes are
the same as a harmonic of the funda-
mental, but a harmonic which is not
S0 prominent in the original note. This
is the third harmonic. For a C, the note
G is the third harmonic. Now in musical
terminology this is called a “fifth”
simply because the two notes are five
white keys apart.

In an electronic organ, there is even
more reason for using this system, for
often all the notes of one kind are
synchronized, and changing the master
oscillator automatically changes the
rest of the chain. Now, however, you
tune C with G (its third harmonic),
G with D, and so on all around until
all notes have been tuned. For you
come right back around the circle. The
third harmonic of a note must, of
course, not show any beats with the
fundamental; so you tune for zero beat.
There is one exception to this system,
and that is B. For it the proper key to
use is not a white key five places away,
but a black one, Ft. (This is because
of the tempered scale—we do not come
out with a whole number when we
divide the frequencies of the notes
by 12.)
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The progression for tuning looks
like this: First C, then C + G, then
G+ D, then D+ A, A+ E, E + B,
B+ Fz, Fz+ Cx Cx+ Gz, G + Dz,
D% + A, Ax + F, F + C. (If the organ
has individual oscillators, this tuning
procession must be followed all the way
up the keyhoard.)

Notice that this way you have actu-
ally tuned 12 pairs, but each note of
the octave appears once as the funda-
mental which is used to tune the third
harmonic against. Remember (if you
are not a musician) that if an organist
speaks to you about a fifth or a quint,
in terms of frequency this means third
harmonic. But don’t tell the organist,
he will not comprehend and will simply

assume that all organ tuners are a
strange breed who don’t know what
they are talking about.

Special things you may encounter
might include the modern percussion
circuits. Usually these are some form
of sharp-cutoff cireuit, operated by a
rapidly rising bias (see Fig. 5). The
rise of bias is controllable, giving the
organist various effects to play with.
Similarly a plucked effect is obtained
by a rapidly decaying bias suddenly
turning on the control circuit. A hang-
over circuit then usually provides a
continued tone for a fraction of a
second or more after the key is re-
leased. The hangover circuit is a feed-
back circuit which allows the tone to
decay only slowly (relatively, that is).
Service manuals will be explicit about
these special circuits, and usually give
an understandable explanation of the
function.

Several good hooks give very de-
tailed explanations of the circuitry of
electronic organs. One of them, The
Electronic Musical Instrument Manual
by Allan Douglas, published by Pit-
nman, is the most useful when it conles
to studying the various special cireuits
such as formants, ete. Electronic
Organs by Robert L. Eby (Van Kampen
Press) gives details on the construe-
tion of various organs.

How I got into the organ business is
simple. I started, with good tools and
a good manual, and worked rather long
over the first few. I also didn’t charge
very much. From then on, I gradually
became more skilled, charged a little
more, spent much less time on the
organs, and started to make some
profit. This may be the simplest way to
get into it. Try it out. Good luck. END

N EX'}' MONTH

Multi-Impedance Transistor Amplifier

The serious audio worker will find this a very
useful piece of apparatus in conducting tests
and experiments. A single-transistor amplifier,
it matches all impedances likely to be en-
countered, both in the input and output circuits.

Diagnose TV Faults By Eye

Another of A. V. J. Martin’s series of
troubleshooting pictures that show actual
examples of defects, tell exactly what
causes the trouble and how to fix it.

VT Voltmeter or Converter

Using one double-triode tube for both power
supply and meter tube, this instrument is a
natural for the beginner, experimenter or stu-
dent. Can be used with any low-range millia-
meter or your present low-impendance input
multimeter, giving it an input impedance of at
least 10 megohms.
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By JEFF MARKELL

ET’S assume you’ve recently ac-
quired a cabinet for your hi-fi
gear. It may be a knock-down kit,
an unpainted unit from a furni-

ture or department store, or perhaps one
vou've built yourself. Now the question
is, how to get that professional-looking
finish that is the final touch on a well-
done job. The answer is provided in
the paragraphs that follow, which must
be combined with some hours of your
own time and effort.

Assuming that you’re not an expert
furniture finisher (otherwise you’d have
finished the cabinet long ago), let’s
consider the process a step at a time
from start to finish, before beginning
the actual work. Then, you can collect

the simple supplies and materials
needed and begin.
A really good finish requires the

liheral use of a secret ingredient—
Work. This magic ingredient, combined
with a modest amount of knowledge
and manual skill, will give you a result
that is a source of lasting satisfaction.
The excellence of your end product will
be in direet proportion to the amount
of time and effort vou expend sanding,
rubbing, steelwooling and polishing.
So don’t waste any of those commodi-
ties trying to think of ways to avoid
having to apply them. All the possi-
bilities have already been thought up
and tried by a lot of other fellows just
as clever and just as lazy as you
and me.

Now that the dark side of the picture
has been given its due, we can afford
to mention that some of the curse can
be taken off by the proper use of
certain power tools, which often can
be rented if you don’t happen to own
them.

Probably the most important single
factor in producing a good final finish
on a piece of furniture is the manner
in which the surface is prepared, before
any lacquer, paint or varnish is applied.
It’s just not possible for the finish to
be any better than the surface under-
neath it.

Let’s assume now that your cabinet
is completely assembled, with all the
required parts present and in place.
For speaker cabinets, this means the
baflle board and back have been fitted,
speaker hole cut, and any ports or horn
sections cut and fitted. In an equipment
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YOUR
HI-FI CABINET

_ Stop wondering about how you're
3\ going to put a professional finish

cabinet, doors, drawers, lids, drop
fronts, slides, hinges, catches and lid
supports are all fitted in place and are
working properly.

Take a look at it—isn’t it pretty?
Fine! Now tear it all apart!

Everything that can possibly be re-
moved comes off. That means doors,
drawers, lids, baffles, backs, control
panels and all associated hardware—in
short, anything that is not glued down
to stay.

Ready to start sanding

When everything is stripped off, you
are ready to start sanding first the
main case, then the various other parts.

If you have handled your materials
reasonably carefully when you built the
cabinet, the chances are you will not
find any bad scratches or gouges in
the surfaces. But you will find a batch
of minor scratches. These are pretty
inevitable, but must be removed.

Use a relatively fine sandpaper from
the very beginning—no coarser than
No. 0 garnet paper. Your fine-surface
veneers are not very thick, and it will
not take much sanding to go clear
through. All you want to get off are
the scratches, not the veneer. Harder
woods like oak will stand slightly
coarser papers than, say, mahogany
or walnut.

Always sand in the same direction
as the grain—never across the grain,
and wrap your sandpaper around a flat
sanding block when doing the large
flat arcas.

If you have an acceptable sanding
machine available, it must be the type
that has a flat head on which a piece of
ovdinary sandpaper is mounted or be a
belt sander. The flat-head types usually
have an orbital motion. They are OK
for preliminary sanding, but should be
followed by hand sanding with the
finest possible paper, preferably about
No. 4/0. A belt sander can be used for
both preliminary and final sanding, pro-
vided you obtain a belt with a fine
enough grit for the final sanding. Even
then, some areas cannot be reached
with the belt. These have to be done
by hand. And, of course, curved parts
like moldings, turnings and beadings
are out for the machine. And by the
way, don’t put a sanding disk on your
electric drill and try to use it for sand-
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on that unfinished cabinet—just
keep reading

ing furniture. If you do, the result will
be appalling.

Don’t forget that your final sanding
should be with the finest paper you
can get. In any event not cocarser than
2/0, preferably 4/0. The firer this last
sanding is, the easier it iz fo get a
really good finish. And be sure you get
places like the edges and backs of
doors, the undersides of lids, the insides
of player wells and the insidas of record
storage compartments. Ansthing that
can be seen at any time is important.

When you think you are through
sanding, inspect both visuzlly and by
touch. Sometimes you can feel rough
spots that you cannot see until after
the finish has been applied. But then,
it is too late. After you are satisfied
that you’ve done a really good sanding
job, clean away all sanding dust and
get ready to start applyirg tae finish.

The first step is either staining or
bleaching. You stain when you want
to darken the color of the natural
wood; yvou bleach when you want to
lighten it. If you want to leave the
natural color of the wood alyne, skip
both operations and begin with filling.
For the benefit of those who want to
precolor their wood, these operations
are discussed first since thev must be
done first.

Using a stain

A stain is a type of dye and must be
mixed with a liquid vehicle before it
can be used for our purpases. There
are three types in common use: water,
oil and alcohol stains. Each has certain
advantages and disadvantages.

Water stain is the one most com-
monly used. It penetrates we'l in most
woods, is easy to prepars and use,
goes on with good uniformity and is
not excessively slow drying. There is
one trouble with water stain—it tends
to raise the grain of the wood a little,
usually making it necessary to sand
the piece lightly after staining to re-
move the “peach fuzz.”

Oil stain does not have this fault.
1t does not raise the grain, but neither
does it penetrate as well as water stain.
Its penetration is particularlv poor on
dense, course-pored woods surh as oak,
but it is all right on softer, closer-pored
woods such as mahogany. Oil stain
takes longer to dry than weater stain,
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but it eliminates the defuzzing needed
after water staining.

In the highly resistant woods—dense
coarse-pored wood like oak or with a
high oil content like teak an alcohol
stain is the best bet. It has the highest
penetrating power of all and is the
fastest drying. Because of this rapid
drying, alcohol stain is more difficult
to apply uniformly, but with a little
practice this problem can be mastered.

In staining, the first thing is to
decide what color you want. Since a
wide variety of prepared stains are
available, the chances are that you will
be able to find a satisfactory color
without too much trouble.

A specific stain has a different effect
on each type of wood to which you
apply it. This is caused partly by the
differences in the colors of the woods
before staining, and partly by differ-
ences in the densities and pore struc-
tures of the woods, which in turn
affect the penetration of the stain.

This now leaves you with the proh-
lem of finding out how stain X will
affect vour particular kind of wood.
Simply apply some of the stain to
scraps left over from the material you
used to make your cabinet, and see
what the result is. IT it comes out too
dark after it dries, thin out the stain
and try again. If it is too light, go
back and get a darker stain.

Remember one other thing, however,
in finalizing the color of your stain.
A piece of wood that has been stained
appears only a shade lighter than one
that has been stained and lacquered.
S¢ if you are in any doubt, put some
lacquer, shellac or varnish on a stained
sample, and see what vou get. This is
the only way you can really see your
final eolor in advance. As soon as
you've settled on the color, the hardest
part is done. The actual staining is
easy.

With water or alcohol stains, just
slap ’em on and let ’em dry. But be
sure you give them enough drying time
before you move on to filling. Water
stain can be deceptive, particularly in
humid weather when it may feel dry
even though it isn’t. Under such con-
ditions play safe and give it a little
extra drying time.

Oil staining is different, but still
very simple. Your oil stain will be a
fairly thick, gooey mixture. Brush it
on, wait 5 or 10 minutes, and then
wipe off the excess with a rag, cotton
waste or a pad of dime-store cheese-
cloth. The length of time you let an
oil stain stand to penetrate has an
effect on how dark the stain will be,
so do not work too large an area at
one time, and try to keep the standing
time equal on the various parts. An oil
stain takes longer to dry (at least
overnight), than either of the other
two types, so be sure to take this into
account before moving on to filling.

Want to bleach it?

Before telling you how to bleach I
ought to state flatly that it is something
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Apply filler gener-
ously to wood, using
a circular motion.

Pad the filler into
porcs by wiping
across the grain with
burlap or other
coarse cloth.

I would avoid wherever possible. Bleach-
ing is usually done te¢ mahogany to get
a blond finish, but it seems that, with
all the excellent blond woods now avail-
able, you should be able to find a
naturally blond wood to use, making
bleaching unnecessary. Bleaching does
not necessurily result in a uniform color
even when done correctly, and the
process does not guarantee stable re-
sults, since dark streaks may appear
in a finish that originally did bleach
evenly.

Most bleaches consist of two com-
pounds, applied to the wood one after
the other. They are standard mixtures,
available from finishing supply houses.
The most common bleaching procedure
goes like this: You apply the first mix-
ture, let it stand for 15 or 20 minutes,
and then apply the second. After that
let the whole thing dry thoroughly. At
the end of the first stage, the piece will
have lightened partially but you do
not see the full effect until after the
second mixture dries.

After a piece has been bleached (the
second mixture has dried), it must be
thoroughly washed down to remove
excess hleaching chemicals. Do this with
a dilute solution of oxalic acid, acetic
acid, or a dilute solution of vinegar
(about 1 quart of white vinegar to 1 gal-
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lon of water. After the washdown, the
piece must be thoroughly dried. It may
even need another light sanding.

Filling

If you have not done any precoloring,
the finishing process starts here. If
vou have, this is the second step. For
filling, use a paste wood filler, mixed as
directed to a ereamy consistency.

If you're wondering what filling fills,
it is the little tiny pores in the surface
of the wood. If unfilled, they show up
in the final finish as innumerabie little
pocks that are practically impossible
to eradicate. Filling is easier! There
are a few very fine-pored woods that do
not need filling—Dbirch, maple, gum or
beech—but walnut and mahogany need
a good filler. So do oak, limba, prima-
vera and most of the other woods you
are likely to use.

Filler comes in various colors, so
naturally you use the color that most
nearly matches your wood. The filler
when mixed is a fairly thick goo.
Brush it on, let it set for a few minutes,
and then wipe away the excess with
clean rags, waste or cheesecloth. Wipe
across the grain to drive the filler into
the pores. This is the only time in fin-
ishing when you wipe or rub across the
grain. After excess filler has been
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wiped away, the piece should dry for
a minimum of 6 hours or, better yet,
overnight. If the filler is not dry
enough, it pulls out of the pores when
vou start to apply the finish on top
of it.

Sealing

Your sealer is really the first coat of
the final finish. The only difference
is that the sealer is going on over raw
wood and tends to be absorbed a good
deal more than later coats. Therefore,
the sealer coat is about 50% thicker
than what you will use afterward.

Under a lacquer finish use a lacquer
sealer. Under varnish or shellac fin-
ishes, use shellac. After the sealer has
thoroughly dried, give it a light sand-
ing with the finest possible paper be-
fore proceeding to the final finish.

Final finish coats

In commercial finishing, the material
used for final finishing is either natural
or synthetic lacquer applied with a
spray gun. Varnish is much too slow
in drying for commercial work, and
shellac, although rapid-drying, is com-
paratively soft and leaves much to be
desired in the matter of durability.

Where possible, lacquer is the ma-
terial for the home craftsman. It com-
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When applying fin-
ish, start new stroke
on dry wood and
brushk  toward the
previous stroke.

Sand-finish the
surface lightly. Just
enough to dull the
sheen without cut-
ting through the
finish.

Photos Grand Rapids
Varnisih Corp.

Lot

bines the advantages of varnish and
shellac, without the disadvantages of
either. It has the durability of varnish
combined with the rapid-drying proper-
ties of shellac and, being a water-clear
liquid, it has less effect on color than
either one.

If you have spray equipment, practice
with the gun on scraps to get used to
it before starting on the cabinet. The
two most common defects in amateur
spraying, and for that matter even in
professional spraying, are ‘‘orange
peel” and “runs.” Orange peel is a rough
surface texture caused by inadequate
atomizing of the laquer in the gun, or
by holding the gun too far from the
work. Runs are caused by spraying
too much lacquer on one area. The
excess material forms driblets that run
down from the over-sprayed area. These
are unsightly and difficult to remove.

Another problem that sometimes
arises in spraying is called blushing.
It is characterized by semi-opaque
milky areas on the surface and is
generally caused by excessive humidity.
If this happens, quit spraying and wait
for a drier day.

If you do not have spraying facili-
ties, apply the lacquer with a brush.
You’'ll never get it on quite as smoothly
with a brush, but a bit more rubbing
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will make up for the differenee. Work
rapidly because the lacquer drizs quick-
ly, and no not brush repeatedly over the
same area, or you'll get laps and
streaks. When applying one rvoat over
another, it is even more imporiant to
work fast lest the solvent in the second
coat soften the first. This reafly makes
a mess. Again, as with spraying, a bit
of practice makes a world of difference.
Stay away from pressure cans of
lacquer for your finish coats—:he lac-
quer is too thin for anything hut touch-
up work.

If you want to shy away from lac-
quer, or if it sounds a bit toc tricky
for your first try, use varnish. It is
much slower drying so you hate more
working time, but also remsernber to
give it plenty of drying tims between
coats, and you will end up with an
excellent finish.

If for some reason you use shellac,
OK. But remember you do not get the
durability of lacquer or varnish. Don't
let water or alcoholic beverzgss stand
on a shellac finish. Water turns shellac
an opaque white, while alcohol just
plain eats it away. After all, the sol-
vent for shellac is denatured alcohol.

In furniture finishing, a lot of thin
coats are always better than one or

two thick ones. They go on more
smoothly, dry better and need less
rubbing. Usually, three coats are

enough to build up a finish, but you
might conceivably have a conidizion that
requires more. When in doubr, put on
another coat. It cannot do harm and it
may help.

Rub a finish

If all you want is a plain gloss finish,
vou can stop after building up the coat
to final thickness, and eliminate the
rubbing. You can even use a flat
lacquer or varnish for your last coat
and get a flat finish without rubbing.
Either one is often adequate for large
built-in wall installations but, for free-
standing furniture to really leok right,
it should be rubbed.

Many people prefer a matte or satin
finish, others like a high gloss. For
either, the first step is the same. This
consists of thoroughly rubbing all sur-
faces with a wet—dry paper dipped in
a solution of soap and water to keep
the paper from clogging. RMinnesota
Mining No. 400 A or e@uivalent is
ideal. Your purpose is to remove all
minor irregularities left by the brush
or spray. This method is fe1 lacquer
and varnish finishes only. Tdo not use
water on a shellac finish. Tze ground
pumice and oil. You can also use
pumice and either oil or swater on
lacquer and varnish if yeu'd rather.
If you have trouble finding wet-dry
abrasive paper, forget it and use
pumice.

After the first rubbing, the final step
depends on whether you wa=nt a satin
finish or a high gloss. For a satin
finish, go over everything with an
extremely fine steel wool. Don’t take
your wife’s pot scouring weol from the
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kitchen. It is not fine enough. Try to
find some 4/0.

For a high gloss, get some furniture
rubbing compound and rub until the
gloss suits you. If you have trouble
finding the compound, it may be easier
to locate some rottenstone. If so, use
that. Your local paint store, and some
hardware stores, can give you a lot
of help in locating materials.

Touchup where needed

Since this article deals with new
work I shall mention touching up rather
briefly and leave a more detailed dis-
cussion of this subject to a subsequent
article which will deal with touchup,
repair, and refinishing of old work.

In any event if you have done a
reasonably careful job of finishing and
rubbing, the defects that you are likely
tu find are minor. If you do find any
defects worthy of attention, they will
probably be one of two kinds. You
may tind that here and there along a
corner or edge you have rubbed clean
through the finish, This is not uncom-
mon and shows up most on dark fin-
ishes as a light line along the edge
that has been rubbed through. This
light line is removed by touching it up
with a bit of vour original stain, and
then a bit of laequer applied with a
fine artist’s brush.

The other defect you might find is
a dent here or there that was in the
wood before you did any finishing at
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all, and for some reason was not pre-
viously removed. These can often be
filled by a procedure called “burning
in.” To do this you need a shellac stick
of the appropriate color for your finish.
A small springy artist’s palette knife,
and an alcohol lamp. Heat the knife
over the lamp, and touch it to the
shellac stick. The heated knife will melt
a bit of shellac and pick it up. Use this
material while soft to fill the dent. It
hardens as it cools, so work quickly.
Knife it in as evenly as possible, then
smooth off with very fine sandpaper,
and polish.

Reassembly

Your finish is now complete but
before you apply a final polish and put
the piece to use, you have to reassemble
all the parts you removed. With speaker
enclosures this may mean merely a
baffle and a back, but equipment cab-
inets usually involve doors, drawers,
lids, control panels and who knows what
hardware. Work slowly and carefully
SO you are sure you are getting every-
thing back exactly as it was. You do
not want to drop or mar any parts, now
that they are finished!

After it’s all back together, it’s a
good idea to give the whole thing a
coat of hard wax as a protective
measure before putting it into use. Do
not use one of the self-polishing liquids.
They do not have enough bhody. They
are all right for later on but, for your
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|l Like Audio Work

T was 9 am and my shop was open

for business, as usual. The phones
were quiet and no one was in the store.
That was my chance to get at some of
those piled-up items on the bench. The
first was a Spartan-Collaro record
changer. The motor on the unit was
really making a racket. With the motor
running, @ started tapping it (the
motor) on all sides with a serewdriver

handle. Within a few minutes, the
racket was gone and normal quiet
operation resumed. This works for

many of these units as motor bearings
are self-aligning and usually seat when
the motor is tapped.

Some free information

Buzzzzz, from the front door as it
opened (translates into ‘“someone in
the store”)-—and away from the bench
to the counter to greet my first cus-
tomer of the day. He wanted a new
head for his tape recorder—would in-
stall it himself. Also wanted some infor-
mation. He couldn’t understand why
his old head showed wear so soon. A
few questions revealed that the tape
was run over the head all the time,
even when rewinding. I suggested that
he reroute the tape around the head
when rewinding and showed him how.
I explained to him that by rerouting
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the tape you keep the head clean and
give it a longer useful life. I also told
him that every time the abrasivelike
oxide-coated tape passes through the
head, it grinds away minute particles
of metal, which eventually results in
impaired sound reproduction.

Printed-circuit capacitor

The next job was an amplifier that
used a printed-circuit board. It just
wouldn’t work. A few circuit checks
revealed an open coupling capacitor.
Now all T had to do was replace the
unit. But it was a single-ended job,
and I didn’t have one of the proper
value in the shop. A few minutes time
and I came up with an answer. 1 took
a standard capacitor (the right volt-
age and capacitance values, of course)
and bent one of its leads over and
down the outside of the capacitor’s
body. Next I slipped a piece of spa-
ghetti over the unit. It wasn’t tight
enough, but a couple of drops of service
cement kept it in place. Then all I had
to do was solder it into the circuit.

Protect speaker cones
The phone rang. “This is Mrs.
Foster. When are you going to deliver
my amplifier? You promised today.”
“l was just leaving for your house
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first waxing, use a good heavy hard
wax as protection.

Oil finish

No discussion of finishing is complete
without a mention of the oil finish that
has become so popular, particularly in
recent years on walnut. This type of
finish results in an extremely matte
surface that emphasizes the grain and
figure in the wood and is particularly
beautiful on well figured woods.

There are two ways of handling an
oil finish. It is applied either direct
to the raw wood or over a filler. Where
a filler is used, the procedure for filling
is the same as previously described.
I personally prefer an oil finish on the
raw wood, but it is strictly a matter

of taste. Of course, presanding is
needed in this process.
The oil used for an oil finish is

linseed and is applied hot to improve
its penetration. Apply hot linseed oil,
let the piece stand for about 20 minutes,
wipe off the excess oil and let the piece
dry overnight. This procedure should
be repeated from three to six times.
An oil finish should be reoiled about
once a month for the first few months
and then once in 6 months.

Oil finishes are a bit darker than
lacquer finishes to begin with, and
darken somewhat with time. So do not
expect a newly oiled piece to quite
match an old oiled one or a lacquered
one, even though they are all made
from the same kind of wood. END

Ity

By JOHN A. COMSTOCK

now.” And I was, as soon as I put the
phone down. I grabbed the chassis and
reached for the speaker, but stopped
when I remembered how the last time
I had one of these jobs I punctured the
speaker cone. To keep that from hap-
pening again I put the speaker, face
down, into a paper bag and volled up
the top to give me an easy to grab
handle. Then 1 grabbed the bag, shoved
the amplifier under my arm and was off
on the job.

Record static

After installing the unit and show-
ing the customer that everything was
working properly, I was told that after
a record was played several times it
would start causing hissing, snapping
and ecrackling noises. I asked him to
show me, and he did. Close examina-
tion of the disc revealed the trouble—
grit and dust in the record grooves.
Nothing wrong with the player at all!
As I always do when this question
comes up, I simply told her to wash her
records with a sponge dipped in cool
water to which a capful of mild liquid
detergent has been added. Then rinse
and let the discs air-dvy. Never did get
a complaint of that type from her again,
and she always calls me for any elec-
tronic repair in her home. END
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Part VI —Damping can

irregularities in a speaker system's
is how 1t

response curve. This

worlks

By P. G. A. H. VOIGT

RTIFICIAL damping takes up
sound energy. This seems ridic-
ulous since a speaker is sup-
posed to produce energy. How-

ever, few systems are uniformly
efticient over the audio-frequency scale
and artificial damping has the advan-
tage that sometimes it can be used
selectively. Selective damping is damp-
ing which is particularly effective in
a certain frequency range or which
affects one particular mode of vibra-
tion. Thus it makes possible individual
control of specific resonances or selected
parts of the scale.

Assuming that the cabinet is well
built, the frequencies to watch are:

* The region near the upper peak in
the impedance curve.

The region near the lower peak.
The vegion of maximum coil cur-
rent in the trough between the
peaks.

* Any peaks caused by internal

stationary waves and reflections.

Normal damping matervials apply
frictional losses to the sound waves to
turn the sound energy into inaudible
heat energy. There ave two main wayvs
in which these materials operate, and
both can be used in the same cabinet
simultaneously.

When an ornamental grille cloth is
placed across the front of a speaker,
the sound has to pass through the cloth.
As the air particles move through, there
is some sound energy loss hecause of
friction, and additional friction loss
as air particles penetrate into and
emerge from the thread itself.

The first kind of motion reminds me
of the way water passes through a
fishing net. The frictional loss depends
on the relative velocity of the air
through the obstacle, and ceases if
there is no relative motion. The motion
when the second kind of loss takes place
reminds me of the way water penetrates
a sponge. A difference of air pressure
between the air outside the thread and
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CLOSELY WOVEN MATERIAL (HANDKERCHIEF)
e

that within its fibers is required to
produce the air penetration.

When a stationary wave occurs in a
cabinet, vegions with maximum pres-
sure variation and negligible velocity

are set up. Other regions, usually
spaced a quarter-wavelength away,
where the velocity is maximum but

pressure negligihle, are also set up.
Maximum pressure or maximunt veloe-
ity, thus determines which kind of fric-
tional absorption can he used advan-
tageously.

Sound-absorbing materials

Carpets, felt and similar densely
packed materials are often used to line
the inside walls of cabinets and thus act
as sound energy ahsorbers in the high-
pressure regions. However, some of
these materials may cause unexpected
trouble later.

Moths have an uncanny knack of
finding wool anywhere in hi-fi equip-
ment and after a while they spread
to clothes, carpets and other things of
value. Damping materials liable to
draw moths should therefore be avoided.

Fiberglas is stocked by some hard-
ware dealers and is used for thermal
insulation. It is often recommended and
moths find it rather indigestible. (Han-
dle Fiberglas with care. Wear a pair
of leather gloves if possible.)
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REFLEX
ENCLOSURE

Fig. VI-1—With two small pieces of cloth
can demonsteate the effect of differ-

you
ent fabries that might be used for damp-
ing: a—colton handkerchief: b—piece

of window curtain.

OPEN-WEAVE MATERIAL {CURTAIN CLOTH}

One way to increase the effectiveness
of many absorbing materials is to fix
them with folds or corrugations set to
form air pockets. This way more air
has to penetrate and merge during
each sound wave.

Since frictional loss occurs every
half-cyele, high frequencies are affected
more than low ones. For example, while
a layer of thick carpet may absorb
most of a 3,000-cycle wave which strikes
it, abhsorption at 30 cycles is negligible.

So lining the walls is not much good
when vou want to damp low frequencies
and the technique mentioned first
(reminiscent of the fishnet) is prefer-
able. The damping material is placed
so the sound waves pass through it
The dense materials previously dis-
cussed are unsuitable for this. They
might stop the flow almost completely,
dividing the enclosure into separate
compartments. Materials fcr absorbing
sound energy as the sound passes
through them have a muck more open
texture.

Stretch a single layer of cotton hand-

kerchief across your mouth and
blow (see Fig. VI -1-a). The resist-
39
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VELOCITY

Fig, VI —2—Pressure and velocity distribution with_a vertical stationary wave
of two half-wavelengths.

ance can be felt easily. Now try again
with a piece of window curtain. You
will notice a great difference. Closely
woven textiles are even more resistant
than the handkerchief. Each causes
some energy loss when air passes
through it, but the more closely woven
the material, the greater the resistance.
Thus, the desired amount of damping
can be obtained by selecting a suitable
material. There is plenty of scope for
experiment.’

Materials that are intended to act on
sound as it flows through thenmt have

to be positioned (conveniently on
frames) across the sound path. If
vertical, these materials should be

stretched, if they hang limp they may
move with the sound, reducing the rela-
tive velocity and, in turn, the amount of
damping. Materials which act as damp-
ing agents when sound flows through
them are usually too light to act as ab-
sorbers in the pressure regions. A layer
of handkerchief has a negligible effect,
when compared with a 1-inch layer of
Fiberglas, for lining the pressure
regions along the walls of a cabinet.
Thus, the two kinds of sound absorp-
tion require quite distinet techniques,
and this permits a useful amount of
juggling.

How to apply damping

Suppose we have a box baffle and
want to absorb the vertical stationary
wave corresponding to one complete
wavelength. The box is shown in Fig.
VI -2. The vertical sine wave at the
left of the box shows the pressure dis-
tribution, and the three arrows on the
left point to the maximum-pressure
regions. Densely woven thick materials
at those three levels would absorb some
of the pressure energy but, if placed
at all three levels, the cabinet would, in
effect, be divided into two parts by the
middle layer. (This may or may not
be desirable hut does not concern us

1D, E. L. Shorter in Wireless World (November

and December, 1950) describes the method used
by the BBC.
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now.) Omitting the middle layer avoids
complications. At the top and bottom
levels, complete layers can be wused
safely without dividing the box. The
end layers are shown in the diagram as
shaded regions.

The curve at the right of the box
shows the velocity distribution of the
vertical stationary wave and the arrows
on the right point at the two maximum
velocity levels. Inside the cabinet the
levels are shown as dashed lines. Flow
type absorption will be most effective
if suitable materials are placed at
those (dashed) levels. Burlap (sack-
cloth) is inexpensive and quite suit-
able. A layer of such material attached
to a frame could be used at either or
both of these levels.

Thus, in practice, we can absorb
energy from that particular stationary
wave at four levels. (At the two inter-
mediate levels where there is maximum
relative velocity, by flow friction, and
at the highest and lowest levels where
the pressure peaks, by penetration frie-
tion.) With appropriate materials,
energy can be absorbed at all four levels
simultaneously.

Another vertical stationary wave, but
of half the previous wavelength, would
form pressure nodes at the levels of
the dashed lines where we had max-
imum flow. So that wave would not be
affected very much by any light mate-
rial just there. At the top and bottom,
however, the thick layers would absorb
and, since at half the wavelength we
have double the frequency, they would
absorb more effectively than at the
lower wavelength.

As lateral stationary waves do not
flow through the horizontal intermediate
layers, they are not affected appre-
ciably by these, Layers stretched par-
allel with the sides would serve. If the
cabinet proportions are approximately
those discussed in the article on box
baffiles (32 x 20 x 12% inches) (see
“A Box For Your Speaker,” RaDIO-
ELECTRONICS, January, 1959), the lat-
eral stationary waves will be of higher
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frequency than the vertical ones. So
damping by lining the side walls should
be effective and make other complica-
tions unnecessary.

Absorbent wall lining does little to
affect the basic Q of the air cushion or
speaker because of the low effectiveness
of such a lining at the very low fre-
quencies concerned. Other means should
be used to cut down the Q at the fre-
quencies of the two main impedance
peaks when the highest possible effi-
ciency there is not required. Damping
the lower peak frequency diminishes the
likelihood of speaker overrun at just
that very low frequency where ‘this is
most likely to occur. Damping down
the upper peak frequency diminishes
one cause of boomy bass, and is partic-
ularly important if that frequency is in
the speech boom region.

Anything that impedes the free flow
of air at the port also acts as a damp-
ing agent and can be used to reduce the
Q of the air system. Used at the port, it
affects the series resonance (lower
peak) directly at the region of maxi-
mum flow while the parallel resonance
is affected to a lesser extent. One or
more layers of burlap (sackcloth)
across the port will do quite well.

Special damping systems

Much ingenuity has been expended
in producing special arrangements. For
example, Goodmans industries of Brit-
ain, who have made a study of the
problem, have produced an “Acous-
tic Resistance Unit”*® arranged to fit
into the port. This contains damping
material well supported within a rec-
tangular wood frame whose dimensions
have been worked out very carefully.
The question of support is important,
for, if the damping material “flaps
about” with the sound wave, the air
won’t flow through the material in the
way intended and the proper frictional
absorption of energy will not take place.

Damping at the speaker opening is
also possible. If it is covered with suit-
able damping material, a useful reduc-
tion in speaker Q can be obtained easily.
The results could, however, be disas-

2E. J. Jordan, Wireless World, January and
February, 1956,

S v

Fig. VI —3—Damping material over rear
of speaker damps parallel resonance
without affecting direct highs.
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trous, as even one layer of some grille
cloths can cut down the high frequen-
cies from the speaker. The loss with
enough layers to affect the low fre-
quency of the parallel resonance (upper
peak) might well he fantastic.

By putting the damping material
behind the speaker instead, the direct
highs are not affected, but the parallel
resonance is damped just as effectively.
A simple way is to stick onc or more
layers of closely woven textile onto the
speaker basket so as to cover the open-
ings. Another way is to cover the back.
The photo (Fig. VI -3) shows how 1
did this during an experiment.” The
textile was fixed at its edge by tacking
it to the wood surface around the

speaker and in the middle by a wire
bound around the magnet.

ig. VI - 4—The effect of damping on
the two impedance peaks of reflex en-
elosures.

The solid line in Fig. VI -4 shows the
impedance curve for a 6.4-cubic-foot
cabinet (without any textile damping)
in conjunction with a 10-inch speaker
having a free air resonance at 35 cycles.
Fitting four layers of textile across
the hack of the speaker as shown in the
photo brought the impedance peaks
down to the level shown by the dashed
line in Fig. VI —4. There was no special
damping at the port nor was there any
internal damping while these curves
were heing taken. As you can see, both
the series and the parallel peak are
reduced very effectively.

Next month we will discuss variable
electromagnetic damping and how put-
ting the enclosure in a corner of a room
affects results. TO BI CONTINUED

%1 am indebted to Mr. OO, C. Schwartz trading
as Americal Radio & T.V. Supply Co. of Toronto,
for the use of lab facilities to obtain the experi-
mental results shown in Fig. VI-4 and the photo
of Fig. VI-3.

AUGUST, 195¢9

Reviewed by
Chester Santon

Station WQXR
New York City

TERFEO has stimulated a reappraisal of

microphone placement at recording sessions,
The trend is toward closer miking. The distance
formerly required hetween microphone and per-
former in monophonic work for realistic illusion
of space can he reduced in stereo recording and
still provide a more spacious aural environment.
A close mike placement has always offered
practical advantages. Is there an older trick in
the business than a lower volume setting at the
recording console to hold down tube noise and
distortion all along the line? In the hall itself,
direet waves of =ound still have more musical
meuning to a recording microphone than do their
reflected relatives bouncing off the walls. Several
records reviewed this month put these factors
to good use.

RACHMANINOFF: Piano Concerto No. 3
Van Cliburn, Pianist
Kiril Kondrashin conducting Symphony of the Air
RCA Victor Stereo Record L5C-2355
Taped May 19, 1958 during the course of a
Carnegie Hall performance, thix recording pre-
serves an interesting moment in the career of
the music world’s current phenomenon, Van
Cliburn. It offers the historian an early sequence
in the trajectory of a blazing comet in the
concert field. The trail of the Cliburn legend on
records is still nebulous. We may in time wit-
ness a second Cliburn release of this particular
concerto in an interpretation of greater maturity
and poise. The proximity of the stereo miking is
ideal for the small-scaled concept of the work
sot forth by the pianist and orchestra. The wide
dynamic range offers maximum realism at aver-
volume on a playback system that has an
percentage of hum.

e
exceptionally low

TCHAIKOVSKY: Ballet Suites {Swan Lake,

Sleeping Beauty)
Arthur Winograd conducting Virtuoso Symphony

of London

Audio Fidelity Stereo Record FCS-50,010

You can't go wrong in this pair of ballet
scores. The performances have a professional
sheen and the engineering is meticulous in every
detail. Exceptionally wide-range response merits
expensive amplification. This record has low-end
energy found in very few stereo dises available
today. It may prove to be excessive in the case
of bass reflex enclosures of insufficient thickness
and bracing. Bass response ix smooth and flaw-
less on systems free of peaks down to 500 cyeles
per second. Winograd doesn’t fuss with the musie
and the British musicians, particularly the wind
players, turn in a fine performance. Sounds like
multiple miking at close range.

PUCCINI: Madama Butterfly
Tullio Serafin conducting Chorus and Orchestra

of Accademia di Santa Cecilia, Rome

London Stereo Records (4) OSA-1406

No record collection may be considered com-
plete without this most melodious of operas. The
better your equipment, the more emphatic will
be vour preference for the sound of the latest
London version starrinz Renata Tebaldi. This
album offers powerful evidence in favor of close
miking technique. Puccini’s music flows at a
maore comfortable volume than that of Verdi or
Wagner. Accordingly, Lendor's engineers were
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able to work soloists at distances a3 close as
10 feet. With proper acoustics, the vi:al element
of space is maintained at that disrance even
during the scenes featuring the full voeal en-
semble.

BEETHOVEN: Symphony No. 9 ‘‘Chorai’*
Otto Klemperer conducting soloists, chorus and

Philharmonia Orchestra

Angel Stereo Records (2) $-3577

None of the complaints voiced in last month’s
review of Decca's stereo Beethoven Ninth apply
to the Klemperer version now a<ailable in
stereo. The first movement occupies all of side
one and the second and third moverments share
side two, thereby avoiding the cemplications
fostered by crowding in the Decca version. The
other points of imbortance, the recorded level
and signal-to-noise 1atio, no longer present the
problems Angel has known in the past. Having
waited this long before releasing thi- important
performance of Becthoven's Ninth. Angel is now
able to offer a towering work in competitive
sound. A more detailed analysis leading to a
final choice amonyg existing stereo versions will
bave to wait until Columbia issi.s its new
Bruno Walter performance of the N.nth. At the
moment, Angel has the lead.

Rashomon
Laurence Rosenthal conducting instrumental

ensemble
Carlton Stereo Record STLPX 5000
Looking for a stereo record that s different?
Try this music from the Broadway vlay Rush-
omon which deals with the Japan a thousand
vears aro. In composing the orisinal score,
Laurence Rosenthal drew upon a wide variety
of Oriental music although the instruments used
are found at many points of the globe. New
and different stereo vistas are -eated  with
imaginative use of the samisen (& three-string
Japanese instrument), Balinexe and Burmese
gongs, Indian ankle-bells, Chinese wood-block
drum and other exotic instruments from Tibet,
Nigeria, Turkey and South America Out of this

£
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percussive Tower of Bahel emerges a fresh
evocation of ancient Japan. The sound is super-
latively clean and the vivid use of stereo affords
terriic opportunity to demonstrate the new
medium.

—

An Original Sound Track Recording
COLUMBIA ™

MASTENWORKR

The Samuel Goldwyn

Motion Picture Produciion of

PORGY
T.BESS:

[ERT

Porgy and Bess {Original Sound Track Recording)
Columbia Stereo Disc 0S-2014
Samuel Goldwyn's motion-picture version of
Gershwin’s moving folk opera has caused enor-
mous activity within the record industry. With
the retease of the movie’s sound track, Columbizn
has two stacks of hlue chips in its corner, the
complete opera issued T years ago and the score
as heard in the film. The 12 sound tracks of
the movie version were mixed to form the two
channels heard in this release. The typical
Hollywood equalization in the sound track intro-
duces a problem that is not new. The peak in
the mid-frequencies eauses sibilince in some of
the songs, not the tractable sibilance heard on
any wide-range sound system but an out-of-
control peak where Columbia’s curve meets that
of Hollywood head on. The stereo has a denth
beyond the average. It is used with skill and
imagination in the sequence depicting a morning
in Catfish Row. Although this album enjoys the
advantages of stereo, 1t does not displace the
complete three-record opera set (Columbia
OSL-162).

ELGAR: Enigma Variations
VAUGHN WILLIAMS: Fantasia on a Theme by
Thomas Tallis
William Steinberg conducting Pittsburgh
Sympheny Orchestra
Capitol Stereo Record SP-8383

Those who prefer a softer and maore spacious

stereo sound will tind these two British works
to their liking. During some of the variations
depicting various friends of Elgar. the music

sinks to a whisper in the strings. In spite of
the rgreater-than-average distance traveled by
the sound, a hum-free system maintains contact
with the composer’s ideas at levels below those of
comparable mono recordings. The Vaugchn Wil-
liams  Fantasia illustrates very effectively the
interplay of the two string orchestras specified
by the composer.

MOZART: Sinfonia Concertante
HAYDN: Sinfonia Concertante
Eugene Ormandy conducting Philadelphia
Orchestra
Columbia Stereo Record MS-6061
This record will hearten veteran collectors
who recall with affection the hixh points of the
Philadelphia Orchestra’s carcer on records. The
first-chair players of the orchestra are offered
here an opportunity to display their skill in
music worthy of their talents. Oboe, clarinet,
bassoon, horn, violin and cello occupy prominent
positions in these two compositions, which com-
bine the appeul of concerto and symphony. The
music is delicious and the tonal range lies ecasily
within the capabilities of today's stereo cutter.
The result is a disc commendable from any
standpoint.

BEETHOVEN: Symphony No.

Eugen Jochum conducting Berlm Philharmonic
Orchestra

Deutsche Grammophon Stereo Record DGS-712006
Performances recorded in Europe by this lead-

ing German firm are now available in this coun-

try under the familiar yellow and blue label at

domestic prices. Formerly imported from Ger-

many for the benefit of collectors willing to pay

the price, Deutsche Grammophon discs are now
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being pressed and distributed in America by
Decca Records. Decca. for some time, has been
issuing Deutsche Grammophon performances in
this eountry under its own label. This new ar-
rangement will make available to Ameriean
discophiles a wider selection of German record-
ings. These always have been interesting prod-
uets from the standpoint of performance and
engineering. Beethoven. at any point in his
career, is second nature to the men of the Berlin
Philharmonic heard here. Jochum leads 2 per-
formance of ease and grace. Very low noise
levels permit miking that is far more distant
than ours. The recording curve is flatter than
nine-tenths of those now in use. Stereo defini-
tion and separation in this particular disc were

hetter with the phasing switch in a reverse
position.
MENDELSSOHN: italian Symphony

TCHAIKOVSKY: Capriccio Italien
Edouard Van Remoortel conducting Orchester
Der Wiener Musikgesellschaft

StereoVox STPL 511.210
refreshing candor in setting up
a special price of %2.98 for one of its regular
releases. This item, one of the first in its new
Thriftmaster series, is to all intent and purpose
a normal ¥5.95 stereo relcase with one of their
better conductors leading a middle-grade Kuro-
pean orchestra. The only ditference I could de-
tect between this and full-price Vox dises arriv-
ing in the same shipment was one of hall
acoustics. Remoortel does not enjoy the full-
bodied sound heard in a comipanion release where-
in Jonel Perlea leads the Bamberg Symphony
Orchestra in an ingratiating performance of
the Dvorak Fourth Symphony. I've heard more
exciting  readings of  Tehaikovsky's Capriceio
Jialien than Remoortel manages here but the
Mendelssohn js a good buy at this price. Plenty
of ebullience in the sterco.

Vox displays

Holiday in Brezif
Bud Shank, alto sax, and Laurindo Almeida,

quitar

World Pacific Stereo Record 1018

World Pucific was one of the first record com-
panies to solve the early prohlems of the stereo
dise. From master tape to finished pressing.
their audio guality has been consistently Arst-
rate. This is demonstrated in these subtle Latin
compositions  and  arrangements by  guitarist
Laurindo Almeida. In addition to the iluent alto
sax of Bud Shank. Holiday in Brazil offers
crisply miked drum and tabla stylings by Chuch
Flores. Much of the charm of the unusual in-
strumental combination would have been lost

in mono recording.
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ZLVING  STEREO =
The Ralph Flunter Choir
THE WILD WILD WEST

The Wild Wild West
Ralph Hunter Choir
RCA Victor Stereo Record LSP-1968

Once you’ve driven this group of voices through
two Ultra-Linear channels, you won’t want to
o back to the artificial city ways of most rec-

ords. Don’t take my rave for it. Trade in your
last pouch ol gold dust for this disc and audi-
tion it at the fanciest audio saloon in town.

The presence is fabulous. Listen for the intake
of breath at the end of the stunzas. The ranks
of voices advance into the room in the cre-
scendos, with colorful accompaniment furnished
by banjo, guitar, harmonica and bass. In addi-
tion to traditional tunes such as Red River
Valley and I Ride an Old Paint, the album also
features some seldom-encountered gems that en-
livened social life in frontier dance halls and
refreshment parlors. An added touch of realism
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is the dubbed-in sound of cattle, wagons and
horsemen heard at the beginning of some of the
songs. Best of all, the full impact of voices
is conveyved wilhout recourse to added echo or
wild boost in the buss eurve.

Note: Records below are 12-inch mono LP and play
back with RIAA curve unless otherwise indicated.
BLOCH: Sheiomo

BEN-HAIM: From Israel

George Neikrug, cello

Leopo!d Stokowski conducting Symphony of

the Air
United Artists UAL-7005
Shelomo, the brilliantly-hued Hebrew rhapsody
for cello and orchestra, has never before been
heurd on dise in the sumptuous sound United
Artists provides in this latest version. Sample
the first statement of the cello with a compliant
pickup of reasonahly flat response. As the musie

slowly cascades to the lower register of the
instrument, you’ll hear subtle inflection below
the point where earlier records mustered a

peaked harmonic or rfaded away entively., As
engineered by Bob Bluke, this record is one of
the very few to offer the fundamental lows of
the cello when heard in the company of an
orchestra.  Stokowski's  concept stresses the
majesty of the work's Biblical background. The
other piece, a suite by the leading Israeli com-
poser Puul Ben-Haim, draws upon Jewish and
Middle East material.

Pipe Organ Masters, Vol. 2
Eugene Gigout, organist

Fulton Productions UF-5A
is part of a remarkable series of
issued by a small firm in Tulare,
Calif. With great patience, Fulton Productions
has transferred to disc the playing of famous
orzanists captured long ago on perforated paper
rolls similar to Lthose used in player pianos. The
music heard here was orviginally recorded in 1912,
The range of (requencies, dynamies and musical
¢xpression exceeds that of piano rolls and dise
recordings made at that time. The orzan rolls
were produced by the Welte Co. of Treibury,
Germany. For plavback, Fulton has used a spe-
cially built pipe orzan that duplicates closely
the recording instrument destroved during
World War I1. Although the chance to hear the
playing of past masters sueh as Eugene Gigout.
Max Reger and Lynwood Farnam will mean
most to organ fans and studenisz of the instru-
ment. audiophiles will find much that will amaze
them in the tonal range covered by this ancient
recording medium.

This dise
six records

Musica Hungarica
KODALY: Dances of Galanta; Marosszek Dances
BARTOK-WEINER: Two Roumanian Dances
Antal Dorati conducting Philharmonia Hungarica

Orchestra

Mercury MG-50179

Formerly available on the KEpic label, this
unusuul orchestra is a very logical addition to
the Mercury instrumental roster. Virtually the
entire membership of the ensemble fled from
Hungary during the uprising of 1956. Repre-
senting most of the leading musical organiza-
tions of that country, they have been welded
into a fine group by Hungarian-born Antal
Dorati. who now spends part of each vear
working with them in Europe. The Vienna locule
(the Great Hall of the Weiner Konzerthaus) is
an ideal acoustical setting for the familiar Mer-
cury monophonic techunique based on the single
omnidirectional microphone. Tt would surprise
no one il Mercury were to rerecord a good deal
of the Hungarian repertory under these con-
ditions.

Pieces of Eighty-Eight
Evans Bradshaw Trio
Riverside RLP-12-296

In his second recording for Riverside, the
rising young jazz pianist, Evans Bradshaw,
provides further explanation of his success to

date. He is not afraid to commit himselt to a
detailed concept delivered with conviction. [
suspect that, in the privacy of the home. Brad-
shaw's work will be enjoyed by jazz funs who
are reluctant to admit in public their boredom
with some of today's aimless kevhoard jazz. In
addition to two of his own originals, Bradshaw

is backed by alert bass and drums in a varied
collection of tunes by Strayhorn, Porter. Gersh-
win and Gillespie. END

of any wmanufacturer of
records mentioned in this columm may be ob-
tained by writing Records, Rapto-ELLCTRONICS,
154 West 14th St., New York 11, N. Y.

Name and address
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By A.

HERE are several simple ways to

improve the picture quality of any

television receiver or, more exactly,

to better adapt it to the spectator’s
tuste. Such a control is similar to the
tone control on radio receivers and,
like its audio counterpart, will probably
provoke hot discussion.

However, the customer is always
right in the long run, and if he likes
his picture over-sharp or over-soft, by
all means let him have his way. Besides,
the very name Picture Quality Control
(PQC) is an important sales point.

The general principle of picture
quality control (PQC) is to modify the
receiver’s overall response curve, either
in the post-detection video amplifier or
the if amplifier. In this way, one can
hoost the low ov high frequencies in the
picture at will.

When low frequencies are boosted,
the apparent contrast is better, the
hlacks and whites are deeper, the large
areas ave uniform and the overall eifect
is a weneral softening of details and
outlines. Definition is reduced, and the
picture lacks details. This is adequate
when the spectator is at some distance
from the receiver, where details are lost
anyway. At such a distance, the im-
provement in large areas does much to
provide a more pleasing picture.

When high frequenecies are boosted,
outlines are sharper, the transitions
from black to white or white to black
are hetter and the details appear more
clearly. The overall impression of high
definition and sharpness can be further

Ba

V. J. MARTIN

improved if boosting is carried to the
point where a fine white line follows
black surfaces and vice versa. A sup-

posedly uniform shade may exhibit
changes in density over large areas,

and blacks and whites may be less deep.

(Circuits for modifyving the response
of TV video and video if circuits have
been used in a number of American TV
sets in the past. The 1956 Conrac Fleet-
wood sets used a variable capacitor as
a manual definition control across the
secondary of the second video if trans-
former. 1t was used to peak the video

carrier and sharpen the picture or
attenuate the carvier and soften it.
Some Radio Craftsmen RC-100 ve-

ceivers had a local—distance switeh for
the saume purpose. The switch shorted
a section of one of the video if coils to
peak the video signal. The DulMont
RA-340, Capehart CX-38X and some
models of other makes had if circuits
whose 1response varied automatically
with age bias to provide optimum pic-
tures under different signal strengths.
(Sece “Trends in TV Receiver Circuitry”
in the July, 1956, issue.—Editor)

Let us now examine some practical
circuits, first when PQC is applied to
the video amplifiers and then when it
is incorporated in the if anmplifier.

Cathode feedback

A very simple and effective way to
control the response curve of a video
tube is to include selective neguative
feedback in its cathode circuit. Usually,
this circuit consists of a rvesistor (R)

6CKé 726AU8  1/26AU8

Fig. 1—PQC through eathode feedback.
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For move pleasing TV reception you may
wish to add a picture-detail control to your
set—several such circuits are shown here

of a few hundred ohms shunted by a
large-value electrolytic capacitor (C)
(see Fig. l-a). When the PQC is in-
cluded, the circuit looks lik= Fig. 1-b.
The dc cathode bias is p:nvided by
resistor R1 and potentiometer R2 in
series, the total value of (L1 + R2)
being equal to R in Fig. 1-a. The high-
value electrolytic capacitor €2 is con-
nected between slider and greund, and
a small-value additional capacitor C1
is connected between slider and cathode.
When the slider is at the cuthode end
of R2, the circuit is exactly equivalent
to Fig. 1-a and the viden response
curve is undisturbed. When the slider
is at the low end of R2, there ‘s cathode
negative feedback which 1reduces the
tube’s overall gain. Howerer, R2 is
shunted by C1, and the value of this
capacitor is such that it practically
short-circuits R2 for the righest fre-
quencies of the video spect um, thus
suppressing feedback and irsuring full
gain of the tube at high fre«uencies.

If the PQC is not going t, be man-
ually controlled, replace R2 with a fixed
resistor of the same valwe, 2s in IFig.
1-c. This circuit appears in a number
of forms in many television receivers,
where it is used as part of the video
amplifier compensation system to obtain
a flat response curve. The purpose of
the PQC is different, as ve have seen
previously. Note that adiusting the
PQC does not modify the »verall gain
for low and medium frejaencies. A
practical circuit, used in the French
Operu receivers, is shown i- Fig. 1-d.

1726U8 1726U8
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For the American standard, the value
of the small capacitor should be in-
creased to .002 uf.

In some models, the same manufac-
turer uses a fixed PQC as in Fig. 1-e.
Here again, the value of the small
capacitor should be .002 uf for the
American standard. This circuit is easy
to add to an existing receiver, keeping
in mind that the total cathode resist-
ance should be the same as the original
value. As there is also a slight reduc-
tion in video gain the receiver must
have some reserve in this respect. This,
however, is never hothersome, for the
PQC would hardly be installed in
matrginal cases.

The circuit of Fig. 1-b has been tried
on a G-E 17T025 receiver. The original
diagram is given in Fig. 1-f, and the
modified version in Fig. 1-g. The exist-
ing cathode resistor may have a low
value, say less than 100 ohms. If this
is so, the resistor can be entirely re-
placed by a potentiometer. This has
been done in the G-E receiver, as in
Fig. 1-h, with better results. A certain
amount of parasitic wiring capacitance
is unavoidable, but it does not hinder
circuit action. Sometimes it can be
made part of the correcting capacitor.

It may turn out that the cathode
resistor is shunted by a low-value
capacitor as part of the correcting net-
work. This happens in the first video
amplifier of a Philco 7170 represented
in Fig. 1-i. There are two possible
solutions. Either the existing capacitor
is used across the fixed resistor (Fig.
1-j} or it is replaced by an electrolytic
capacitor (Fig. 1-k). The latter circuit
gives a better range of control. Note
that this PQC provides for an increase
and decrease of high-frequency gain.

The examples show that installing
cathode PQC in the video amplifier of
a TV receiver is neither difficult nor
expensive. It will, moreover, prove
profitable to the alert service technician,

Automatic PQC

A number of receivers use cathode
feedback or cathode bias as a contrast
control. Simple modifications let you
add PQC to such receivers. Moreover,
most circuits lend themselves to the
installation of automatic PQC. Take
the already cited Philco 7L70 as an
example. Its second video amplifier uses
a 6AQ5 with contrast control in the
cathode, as in Fig. 2-a. The simple

GAQS
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Cle"10085

Fig. 2—Evolution of a PQC circuit.
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Fig. 3—Effect of Fig. 2-¢ circuit on
video-frequency response.

addition of a .001-af capacitor (Fig.
2-b) introduces automatic PQC. For
distant stations and low-level signals,
where high-frequency boosting is un-
desirable, the slider is at or near the
cathode end for maximum gain. This
effectively puts the capacitor across a
low-value resistance and its effect is
small. For local stations and high-level
signals, when the picture can stand
high-frequency boosting, the slider is at
ot near ground, the capacitor is con-
nected across a high-value resistance
and its effect is maximum. Thus the
amount of PQC increases automatically
with the level of the received signal.

A somewhat similar arrangement is,
in fact, provided in some TV receivers,
such as the RCA 21-T series, or the
Westinghouse V-23 series. In the latter
the shunt capacitor is replaced by the
parasitic wiring capacitance, mainly
due to the shielded cable connecting the
cathode to the contrast control.

Improved cathode PQC

More sophisticated circuits can he
devised. An example is given in Fig.
2-c. It represents the video output stage
of a German Loewe-Opta model. Neg-
lecting L for the time being, the circuit
is similar to Fig. 1-b, except that C1
has been replaced hy R1, Cl1, C2 to
obtain a more progressive effect. How-
ever, inductor L is also included in the
cathode circuit. As its impedance in-
creases with frequency, the cathode
feedback increases and the gain de-
creases for the high frequencies of the
video spectrum. Its effect is exactly
opposite to that of a capacitor.

Inductor L resonates with its para-
sitic shunt capacitance near the upper
end of the video spectrum, say 3.5 or
4 me.

The 500-ohm potentiometer does two
jobs. When its slider is at the ground
end, inductor L is short-cireuited and
put out of action. Simultaneously, the
shunt effect of the capacitive branch
C1-C2 is at maximum, so that the
negative cathode feedback is reduced
and the gain is increased for the upper
video frequencies, as before (Fig. 3,
curve A).

When the slider is on the cathode
side, the shunt effect of the capacitors
ts minimum. At the same time, the
inductor comes into play, the negative
feedback is increased and the gain is
reduced for the high video frequencies
(Fig. 3, curve C).

Between these two extremes, any
intermediate effect can be obtained at
will. The values of the elements are
so chosen that the capacitive and induc-
tive effects just balance each other when
the slider is set halfway. This corre-

www.americanradiohistorv.com

sponds to the normal response curve
(curve B in Fig. 3).

Grid PQC

A different type of control is used
on some Nordmende receivers. Since
the video amplifier contains correcting
inductors to insure that the response
curve is flat up to the higher limit of
the video spectrum, a simple PQC could
be obtained by modifying the inductance
value of the compensating coils. How-
ever, this introduces some difficult prac-
tical problems, mainly due to the dis-
tance between the control and the coils.
A neat solution has been found by the
German makers. The PQC is obtained
by varying the inductance of series
correcting coil L in the grid cireuit of
the video amplifier (Fig. 4-a). This
coil is wound on a ferrite core, and
this core is placed in the field of an
electromagnet. The magnetic field can
be adjusted to any value with the help
of potentiometer R2, and the ferrite
core is niwore or less saturated. Its
permeability varies with saturation,
and so does the inductance of coil L.

With the slider halfway, coil L is
such that it has the correet inductance
value for normal flat response. Mod-
ifving the current through saturating
coil Ls thus provides for lifting or

VIDEO

Ri

5
Fig. 4—POC in the video-amplifier grid

circuit,

lowering the high-frequency part of the
video response curve.

This continuous PQC can be replaced
hy a step-by-step control, as in Fig. 4-b.
Actually, in the German receiver three
pushbuttons are provided. One is labeled
“Live”, another “Film” and the third
“Brilliant.” The last one may be added
to the other two. This arrangement
gives the viewer a choice of light
tonalities exactly equivalent to the fixed
positions (voice—music) of certain radio
tone controls.

POC in the if amplifier

The PQC can be obtained by modify-
ing the if response curve. Normally,
this curve is adjusted so the if value
of the carrier corresponds to a loss of
6 db, that is 50%, in gain, relative
to the center of the passhand. This is
indicated by curve A in Fig. 5. For
such tuning, the overall response curve
of the receiver is flat down to very low
frequencies. If, by deliberate mistuning,
the if curve becomes curve B, there is
an overamplification of the low fre-
quencies. Conversely, curve C atten-
uates the low frequencies. The effects

RADIO-ELECTRONICS
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Fig. 5—The c¢ffect of modifying the if
response Curve.
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Fig. 6 — Definition-corrector cireuit

gives PQC by modifying if responsc.

of such mistunings are well known to
the technician; they are very easy to
obtain, sometimes quite unintentionally,
when tuning the if amplifier.

They can, however, be put to good
use for PQC. A simple arrangement is
given in Fig. 6. The circuit is included
in some French Oceanic receivers and
is labeled “Definition Corrector.” The
if corresponding to the carrier is 27.5
me. Tuned cireuit L—C1 is a trap cir-
cuit, normally resonating on 27 me
and coupled to the cathode of the last
if amplifier tube by a small primary
winding.

When potentiometer R2 is at its
maximum value, the shunting effect of
capacitor Cl on the tuned circuit is
negligible and the trap resonates on 27
me. The tuning of the if amplifier is
such that the if carrier corresponds
then to an attenuation of 12 db, and
the low video frequencies are strongly
attenuated (curve A, Fig. 7). When
the potentiometer is in the short-circuit
position, capacitor C2 shunts the trap
circuit and shifts its resonance to 25
me. The attenuation on the if carrier
is then only 3 db (curve B, Fig. 7) and
there is an overamplifization of the
lowest part of the video spectrum.

The setting of the potentiometer
provides any intermcdiate curve be-
tween curves A and B, including, at
mid-setting, the normal curve with
6-db attenuation on the if carrier.

This circuit may be added across a
trap circuit in an existing receiver. It
uses only one capacitor nd one carbon
potentiometer.

Combined POC

The two principles of picture quality
control, in the if and in the video ampli-
fier, can be used jointly in a combined
PQC. A commercial cireuit, developed
by Schaub-Lorenz, appears in a some-
what simplified form in Fig. 8. A trap
circuit L1-C is connected at the output
of the mixer tube and tuned on 39.5
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AMPLITUDE Fig. 7—Effect
100% of Fig. 6 cir-
-308 cuit on low vi-
deo frequen-
cies.
A
\]——IZDB
I T 1 T
25MC 26 27 28
FREQ
IF CARRIER

me, slightly above the if carrier fre-
quency. The setting of potentiometer
R1 determines the damping and hence
the efficiency of the trap. The result is
Fig. 9. The effect is, as before, a vari-
able attenuation on the if carrier.

On the video side, in the anode cir-
cuit of the video output tube is correc-
tion coil L2. This coil is shunted by
potentiometer R2, so that its effect in
high-frequency boosting depends on the
setting of R2.

R1 and R2 are ganged, and the same
control accordingly determines the
amount of PQC in the if and video
amplifiers.

Amplified PQC

An elaborate PQC has been devised
by Schaub-Lorenz. Its principle is en-
tirely different from the preceding cir-
cuits. The complete diagram of the
video amplifier is in Fig. 10.

Notice first the use of a plate and
cathode loaded triode after the detec-
tor. The plate circuit feeds the sync
separator. The intercarrier sound take-
off is on the grid. The low impedance
cathode circuit feeds the video amplifier
through a potentiometer which con-
stitutes the contrast control.

TELEVISION

TOIF 6CK6
» AMPL VIDEO AMPL

TO PIX

Fig. 8—Combined circuit uses if and
video amplifier PQC.

is amplified and reversed in phase at
the plate of this tube, and applied to
the short-time-constant coupling eircuit,
which again differentiates it. Each
plate pulse is then transformed into
a pair of short opposite pulses.

These pulses are added to the original
video signal at the grid of the video
amplifier. One of the pulses will be in
such a direction that it will sharpen the
rise of the signal. The other pulse will
be in the opposite direction and produce
a sharp white outline around black
areas and a sharp black outline around
white areas.

A trap circuit, tuned to the sound
if, has been provided in series with the
short time constant coupling circuit.

Potentiometer R1 adjusts the bias of
the pentode amplifier and hence its
gain.

This circuit does
response curve.
the bandwidth.

It does, however, improve the appar-
ent definition of the picture by shorten-
ing the transitions and setting them
against a contrasting outline. All in

not modify the
It does not increase

The coupling civeuit to the 6CKG  all, the picture looks sharper and
video amplifier is more or less standard.  ¢risper. END
It includes servies correction coil L and
crystal clamping diode D in the grid AMFLITUDE
cireuit. 100%

The originality of the circuit is in
the use of the pentode section of the
6U8,

Across inductance L appears a volt- 50%
age which is roughly the derivative of
the video signal. That is, for each rapid Fiz. 9—FEffect
transition of this signal, a pulse appears oprot R1 in
across L and is applied to the grid of Fig. 8§ on trap FREQ—>

s : =S TRAP
the pentode part of the 6U8. This pulse efficiency. IF CARRIER
172 6U8
PQC AMPL ﬁgﬂﬁf
| SOUND TRAP
50uuf |
- Pl t
1/26U8 \E
IST VIDEO AMPL il [TU0)__ToPix
TUBE
1g
23K

TO SOUND
IF AMPL =
_?LCONTRAST

Fig. 10—Elaborate amplified
PQC circuit devised by
Schaub-Lorenz.
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COVER FEATURE

Personal TV sets—long a dream
of wiewers and designers—are
now a reality. First of its kind on
the market, Philco’s new portable
introduces a new era in TV view-
T

-

By Allan R, Curll and
Paul V. Simpson*

HE new transistor portable TV’s
have been developed to take full
advantage of the benefits that may
be obtained in a transistor design.
The light weight (15 pounds) of the
pioneer Philco model 2010L shown on
the cover and its small size illustrate
two of the more important of these.
The veceiver operates from 117 volts
ac or from its own battery, a function
switch changing from one power source
to the other. It draws approximately
4.5 watts from its self-contained re-
chargeable battery. In the Ac position,
the receiver is isolated from the line
by its own built-in stepdown power
transformer. This transformer is also
used to supply energy for recharging
the battery in the charge position.
The television set (Fig. 1) employs
21 p-n-p transistors, 14 diodes and the
CR tube. All the transistors in the set
were designed and manufactured at
the Lansdale plant of Philco Corp.
The tuner uses three MADT (Micro
Alloy Diffused Transistor) type tran-
sistors, T-1561 1f amplifier, T-1600
mixer and T-1597 local oscillator. In-
put selectivity is provided by a single
tuned parallel resonant circuit capac-
itively tapped to match the rf ampli-
fier’s input impedance and inductively
tapped at the 75-ohm point for the
monopole antenna. The T-1561 f
amplifier is connected in a neutralized
common-emitter circuit. A double-tuned
bandpass circuit is used between the
rf stage and T-1600 mixer, the input of
which is capacitively matched to the
double tuned preseclector. The mixer is
also operated in the common-emitter
configuration, and oscillator energy is
injected into the emitter for proper
mixing action. The oscillator may be
regarded as & common-base amplifier
in which additional capacitive feedback
has been added between collector and
emitter to sustain oscillation. Typical
system noise factors range from 10-12
db in the high channels (7-13) to 6-8
db in the low bhand (2-6). Matched
tuner power gains vary from 32 to 28

*Philco Corp.
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db on channels 2 through 6 and is
approximately 18 db in the channel 7-13
region.

The video circuitry

The video if employs four MADT
p-n-p triodes designed for 4H-me serv-
ice. These are used in the grounded-
emitter configuration for maximum
gain. Conventional stagger tuning is
used to obtain an acceptable transient
response. The overall gain bandwidth
of the if is approximately 70 db at
3 me. (The first IFT consists of L1, L2
and L3; second IFT, L4, L5, L6; third
IFT, L7 and L8; fourth IFT, L9, L10
and L11.)

One of the more serious problems
confronting the designer is that of
obtaining adequate selectivity for adja-
cent picture and sound. This problem
arises because of the extremely low
input and output impedance of the
transistor. The input impedance of the
type of transistor employed is approx-
imately 100 ohms as compared to the
input impedance of a vacuum tube of
20,000 ohms. The if amplifier strip in
the 10AT10 chassis as discussed here
overcomes this by employing a balanced-
T 47.25-me trap for adjacent sound
trapping and a series-tuned 39.75-mec
trap for adjacent picture trapping. The
trapping ratio is approximately 40 db.

To obtain agc action in a transistor
at the present stage of the art, two
techniques have received considerable
attention. These are forward and re-
verse agc. Both techniques are em-
ployed in this receiver. In the reverse
mode, the emitter and collector cur-
rent decrease with increasing signal
strength; in the forward mode, emitter
and collector current increase with
signal strength. A voltage which goes
negative as the signal increases is
applied to the base of the first and
second IF transistors. This results in
a large voltage drop across the large
emitter resistor. Less voltage appears
across the transistor so the gain of the
stage decreases. In the third stage,
the base—emitter diode is biased in the
reverse direction as the signal in-
creases. As the collector-emitter volt-
age does not change, the gain of the
stage decreases.

The reason for using both forms of
age is that the output impedances of the
stages vary with age. Thus, when the
emitter current increases in a stage
operating in the forward mode, the
bandwidth of the stage increases where-
as in a stage that is operating in the
reverse mode, the bandwidth decreases,
for an increase in emitter current.
Thus, to maintain constant bandwidth
for varying signal condition, employing
both forms of age action is an aid.

A conventional crystal type video
detector drives the first video stage.
This stage is used as an emitter fol-
lower to obtain correct impedance
matching between the detector and the
video output stage. The first video is
direct-coupled to the detector and age
is obtained from the collector of this

AUGUST, 1959

stage. A three-position range switch in
the collector circuit of this amplifier
controls the collector voltage to the
tuner and the age gain to the if.

The collector of the video output
stage is returned to —12 volts and the
emitter returned to -+12 veolts. In the
absence of signal to the base, the collec-
tor normally runs at approximately 0
volts. In the presence of signal, it can
swing from -+12 volts to —12 volts,
resulting in a maximum drive to the
CR tube of 24 volts.

The sound system

Sound from the emitter follower
(first video amplifier) stage is amplified
in a 4.5-mec sound if stage which drives
a limiter. Limiting is accomplished in
this stage by driving the collector of
the limiter from saturation to cutoff.
The balanced ratio detector drives an
audio driver which in turn drives a
pair of push-pull class-B output units.
The output is approximately 150 mw
to a 3-inch speaker.

Sync and noise switch

The syne separator is driven from
the collector of the video output stage
through a double time-constant network.
The peak-to-peak signal on the base
of this stage is approximately 5 volts
with syne negative; syne turns the
separator on and drives the collector
to saturation. The separator is returned
to ground through the collectcr—emitter
junction of the noise-switch transistor,
the base of which is returnad to the
video detector. In the presence of im-
pulse noise, the video detector goes
negative about 5 volts. This voltage is
ac-coupled to the noise switch through

TELEVISION
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side of if, video, audio and syne printed-
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adjustments.

a diode and turns the switch tc the off
position for the duration of the noise
spike. When this stage opens, the syne
separator also opens, preventimg noise
reaching the horizontal and vertical
oscillators,

Deflection circuits

The cathode-ray tube usec is a 2-
inch Lansdale type with a 3u-degree
deflection angle and a 1-watt heater.
A three-stage cireuit is usad to drive
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the horizontal yoke. The first stage
is the low-power high-impedance block-
ing oscillator, driven from a conven-
tional balanced phase comparator.

The buffer circuit, which is essentially
a switching device, supplies sufficient
current to the output transistor to
drive it to full output during scan. It
must supply the high reverse-current
spike necessary to cut the output tran-
sistor off rapidly at the start of flyback.
The buffer stage switches at the same
time as the output circuit but not at
the same time the blocking oscillator
is on. This permits the use of a low-
power oscillator whose repetition rate
is unaffected by variations in buffer or
output stage loading.

48

The output switching transistor sup-
plies the energy for the yoke and high
voltage and also for the +12, —12 and
+300 volts supplied by the T50, T200
and T400 diodes. The flyback trans-
former has a turns ratio of approx-
imately 100 to 1 and drives a high-
voltage doubler circuit of two 5642
high-voltage rectifiers.

Vertical sync is integrated in a con-
ventional circuit and drives the tertiary
of a tightly coupled blocking oscillator
transformer. The vertical hold controls
are in the emitter of the oscillator to
maintain good frequency stability with
respect to time and temperature. The
vertical oscillator is ac-coupled to the
output stage. Considerable feedback is

www.americanradiohistorv.com

used in this circuit to obtain good
linearity.

Power supply

The power requirement for the re-
ceiver is 700 ma at 6 volts.

The power during ac operation is
provided by a stepdown transformer.
Full-wave rectification is used to min-
imize circuit losses and thus prevent
unnecessary temperature rise within
the receiver. The battery is switched
out of the circuit during ac operation
to obtain maximum life.

The battery is an alkaline unit that
weighs 1.6 pounds. Built into the re-
ceiver, it has been designed to operate
on a 4-hour discharge cycle. Each dis-
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Preproduction schematic of the Philco 10AT10 portable TV chassis.
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charge must be followed by a 16-hour through the center of focus D of the TWO-WAY MIRROR F
recharge. It is recharged simply by mirror. The light rays will also pass . === /f
plugging into the ac line, may be ve- through the mirror’s center of curva- ——
charged about 20 times, and will cost ture, E. The intersecction of the light Y ‘

in the neighborhood of $5.

Optic system

The arrangement of the optical sys-
tem and cathode-ray tube is shown in
Fig. 2. The diagram ulso shows the
light paths that produce the magnified
picture. The light from the arrow
(shown as an example) at point A on
the CR tube strikes the heam splitter
(two-way mirror) "at point B. Since
this is a veflection surface, it is re-

rays CD and BE at point F produce a
virtual image of the arrow appearing
behind the set and magnified.

The optical system has a magnifica-
tion of 8. The virtual image produced
is approximately 8% x 11 inches and
appears to fall about 1 feet behind the
receiver, although it is seen through a
viewing aperture only 7% x 33% inches.

The beam-splitter mirror must be
designed not only to serve as a reflector
but it also must be transparent since

mission

CABINET

]

— 4

SPHERICAL MIFROR

NOT TO SCaLE

Fig. 2—The optical system.

to

reflection has been chosen

flected to point C on the spherical vou must look through it to see the to obtain a satisfactory picture under
mirror. The light at C must pass magnified image. The ratio of trans- high ambient conditions. END
AUGUST, 1959 49
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When caused by the TV set’s
circuitry, ghosts can mean
Knowing how to
tdentify an internal ghost

trouble.

and how to scare it aicay
suves you headaches

By JAMES A. McROBERTS

This trailing ghost
was caused by a
refleeted signal.

LTHOUGH there is another type
of trouble known as spooks,
here we chase ghosts and
want to know if they are in

the set or not. If you’ve ever spent an
hour or so orienting an antenna, only
to find that the ghost was due to circuit
action in the receiver, you know the
reason why.

If spacing and intensity of a ghost
change when an indoor antenna is
substituted for the existing one, you
knov; that the set is not at fault. If the
rhost is internal, its spacing and polar-
ity will not change appreciably.

A look at the principal causes of
external ghosts shows why. A reflected
ghost is due to a difference in the time
the reflected signal takes to reach the
set. In Fig. 1, path ABC is the route
of the reflected signal. The path is
longer than the direct route AC, and
the ghost arrives after the regular
program material. The time delay is
constant and can be changed only by
reorienting the antenna. There is one
ghost for each reflecting surface.

Transmission-line mismatch at the
antenna or set can cause ghosts. A
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corroded contact, introducing a high
resistance at the antenna connection,
is a prime source of this trouble. A
break in the lead-in where it passes
through a window is also a frequent
cause of ghosts. The ghost will be
spaced in proportion to the distance of
travel of the standing wave (L1 in
Fig. 2) for an antenna mismatch, or
distance L2 for trouble at the window.

This type of ghost is temporarily
eliminated by using an indoor antenna,
since the ghost will disappear or its
spacing will change.

Internal ghosts

Closely allied to external ghosts is
direct signal pickup by the tuner. If
an rf tube in the front end picks up a
signal, it will have a time difference
with the main signal picked up by the
antenna and fed into the set. It may
have a different polarity—the main
signal may be white while the ghost is
black. This ghost appears to the left
of the main signal, as a leading ghost.

The fine-tuning control will cause a
change in the time delay (and phase,
too) of the main signal, affecting the
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spacing between the two signals. This
is known as a tunable ghost—one that
will change its spacing and polarity
due to tuning. Al tunable ghosts are
internal and are caused by the set it-
self.

A tunable ghost may be due to other
faults, but the direct-pickup type is
readily localized. Movement of the body
near the TV set (particularly the
tuner) will change the ghost’s inten-
sity, but will not affect the main signal
(unless an indoor antenna is used).

The remedy is to shield the inside of
the set, particularly around the tuner.
Sheet aluminum can be used for this
purpose. Ground the shield to the set’s
chassis. Another remedy is to install
a better antenna (most ghosts of this
type come from indoor aerial installa-
tions) so that the main signal will be
much stronger. The age system will
then reduce the ghost so it will not be
prominent.

If a signal is fed back from some
later portion of thé set into a stage
nearer the antenna, a ghost results if
the amplitude of the fed-back pulse or
picture element is sufficient. (Such

RADIO-ELECTRONICS
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Fig. 1—Direet- and reflected-signal paths
result m a trailing, external ghost.
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amplifier for this test.) By finding the
stages over which the regeneration
path extends, we can find the point of
injection of the spurious signal. Then,
the necessary steps to stop the feedback
are taken—shielding, lead dress, de-
coupling filters in B-plus, age lines, etc.

Phase-shift ghosts

Another ghost, with an appearance
similar to direct pickup, is the phase-
shift type. If this kind of ghost is
noted, and is due to misalignment, it
will be tunable. It will have an opposite
polarity (white ghost for a black signal
or vice versa). The tunability proves
that the ghost is internal. Proper
adjustment of the if tuning will cure
one type of such ghosts. Another type
is due to the failure of the fine-tuning
control to cover the entire range. This
ghost is eliminated by adjusting the
local oscillator slug or trimmer.

An internal ghost by design is the
ring of the peaking coils in the video
amplifier—detector sections. High fre-
quencies of the video signal shock-excite
these coils into oscillation which is so
loaded (damped) with resistance that
only two or three cyecles of oscillation
are permitted. A change in the value
of the coil resistance or shunting
resistance may cause ring to become
excessive (visible).

Fig. 4-a is a typical interstage cir-
cuit using ringing coils—shunt and
series types. Note associated damping
resistors. If the vresistance of any
damping resistor rises appreciably, the
normal ring of FFig. 4-b will become the
abnormal ring of Fig. 4-c. Each upper

____ TN e
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Fig. 3—Block diagram shows pickup and regeneration paths. Direet pickup at
- PRl
D1 and D2 causes leading ghosts. Regeneration paths—REG, and REG.—produce
trailing ghests.

feedback of sync is often the cause of
horizontal jitter.)

Fig. 3 shows several such feedback
paths. An if path may be like REG..
It produces a trailing ghost. Spacing
depends on the time difference of the
main and feedback paths. Any ghost
involving the if amplifier can be altered
appreciably in appearance by varying
the fine-tuning control. The if is affected
by such tuning, and hence the appear-
ance of the main signal with a similar
change in the ghost. Therefore, a tun-
able ghost must be internal and pass
over some tuned circuit of the set.

Localizing such a ghost is ticklish.
Changing the bias on a stage by alter-
ing the value of a cathode resistor may
furnish a clue—shunt the resistor with
another. The appearance of the ghost
will change if that stage is part of the
feedback path. (The mixer or con-
verter may be considered as an if
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portion of the cycles represents black
while each lower peak is white. We have
evenly spaced rings decaying in inten-
sity on the screen as a result. These
may be distinguished from multiple
reflections on an aerial lead-in by the
fact that rings follow only short por-
tions of the horizontal lines, while
transmission-line reflections follow all
abrupt changes whether long or short.

Another way to distinguish ringing
from multiple reflections (as with an
antenna or set mismateh of the trans-
mission line) is by varying the contrast
control. This will reduce the amplitude
of the video signal applied to some of
the peaking coils at least, and also the
intensity of the rings.

Excessive ringing (five or more
separate rings or ghosts) is cured by
lowering the resistance shunting one or
more peaking coils. Shunt each in turn
with a resistor of the value given on

www.americanradiohistorv.com
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the set's schematic. The symptom will
disappear (to one or two rings) 'when
the bad resistor is found. If‘ excessive
ringing is due to a design fault, lcwer
the resistance on all coils. Cut out any
old resistors. Their value may change
(again) or parasitic oscillation may
develop when resistors are paraleled
in this circuit.

Interlaced ghost

Another internal ghost is caused by
a sidewise displacement of horizental
lines. Trouble stems from a slight shift-
ing of alternate fields. This tyme of
chost is not tunable and remains con-
stant in value with rotation of the
contrast control. Close inspection of
the picture will show that each alternate
horizontal line is displaced—u=ze a
magnifying glass.

The trouble is in the horizontal out-
put tube’s grid circuit. Grid leak is
too low, the tube is defective, voltages

applied are not correct, or the drive
control 1s leaking (capacitor-shunt
type). Kxcessive pickup of vertical

pulses by misplaced wiring has also
caused this trouble.

Video amplifier regeneration over a
path like REG. in Fig. 3 may cause
a ghost. Its intensity will be varvied
with respect to the main signal by
varyving the contrast control. Bloving
leads around the base of the video
amplifiers will further confirm this
section as the cause. Appearances of a
ghost due to video regeneration clkanges
in intensity with different pregrams
and different stations. The usual cures

for regencration apply here. END
SERIES PEAKING COIL
/ e
TEAKING IV VD
WA %
|
(SERIES) IO
INTERELECTRODE
DAMPING RES & STRAY

Fig. 4—Interstage ringing coils. When

. - = g -g

this ring becomes excessive, ghosts ap-
pear on the TV set’s sereen.
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ROBERT G. MIDDLETON

RADIO-ELECTRONICS TELEVISION CONSULTANT

T can’t be done! Picture analysis is

OK, as far as it goes. But by the

time a job gets tough enough to find

1its way into the Clinic, experience
proves that we usually need more data
than given by picture symptoms.

New tubes have been tried in 99%
of the cases. They certainly should
have been tried, as a first approach,
in the remaining 1%. We shouldn’t
forget that on occasion two tubes go
bad at once. Unless both are replaced,
a tube-by-tube check can make a dog
out of what should have been a push-
over.

When tubes are cleared, it’s time to
make de voltage checks. This may seem
“elementary” but, man, it would knock
your hat off to see how many chassis
are worked on for days without making
the basic de voltage measurements.
Every incorrect dec voltage has a reason
behind it--sometimes the reason is as
plain as the nose on my face. Also vice
versa.

Again, we have to dig deeper and
get more data. Resistance measure-
ments help. In difficult cases, they will
sometimes show up shorted turns in a
coil which don’t affect de voltages, for
example. They can pinpoint bad semi-
conductors, which also escape dec volt-
age tests.

When the soup gets really thick, we
must drag out the scope and probes,
whether we like it or not. A potful of
ac cireuit troubles won’t show up on
either de voltage or resistance checks.
Open capacitors are a classic example.
Parasitic oscillation is another. Cross-
talk is still another maddening example.

Nobody I know is generator-happy.
We don’t like to take the time and effort
to make sweep-frequency tests. Yet an
experienced technician can sometimes
pinpoint a circuit fault by looking at
the frequency response of a video, if
or rf section.

So let’s not try to do business from
an empty wagon. Let’s get all the facts,
and make life easier.

Vertical roll

The picture rolls upward in an RCA
KCS-81-J. The hold control must be
turned to the end of its range. I re-
placed the wertical sync amplifier,
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various resistors and a capacitor with-

out success.—P. G., Johnstown, Pa.
The trouble will probably be found

in the grid circuit of the vertical oscil-

lator (see Fig. 1). When the time
constant is too long, the picture rolls up.
The most likely cause is an increase in
resistance of the vertical hold control
(R187). If necessary, check the 1.2-
megohm grid-leak resistor (R186) too.

172 6SN7-GT
VERT 0SC  TO VERT

5 OUTPUT TUBE

COMPONENTS
MAY HAVE
CHANGED
VALUE

VERT 0SC TRANS
MAY BE BAD

Fig. 1—A picture that rolls upward in-
dicates too long a time constant in the
grid circuit of the vertical oscillator.
It is also possible that the vertical
oscillator transformer (T111) is faulty.
With the picture rolling up, the .0047-
uf  coupling capacitor would not be
suspected. Of course, if it has been
replaced with a higher-value unit, the
symptom will occur.

Practical conversion?

Is it practical to convert a Zenith
2438RZ1 from a 16EP} picture tube to
a 21EP4?—R. A. B., Burbank, Calif.

The 21EP4 is a good choice. It is easy
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to sweep, and the present flyback and
voke should be satisfactory. Replace
the double ion-trap magnet with a
single-magnet type.

Pincushion elimination

I tried to eliminate pincushioning on
a Capehart CX37 by placing small
bulletin-board magnets at various posi-
tions about the picture tube. I did not
get muceh correction. Are stronger mag-
nets advisable? The focus is not too
good either. Since pins 6 and 10 are
tied together, could better focus be
obtained by returning pin 6 to another
point?—W. J. F., Youngstoun, N. Y.

It would appear that the magnets
used were weak. Try magnets from ion
traps and I believe you will have better
results. The voltage required for focus-
ing can vary greatly from one picture
tube to another. I would suggest using
a potentiometer (about 500,000 ohms),
to adjust the voltage on the focus elec-
trode from zero to full B-plus.

Spurious oscillation

I am having trouble with an Admiral
18X4GZ. There are “intcrmittent” black
lines (three to five), about 3 inches
apart on the left side of the screen.
They are visible only with signal pres-
ent and are more pronounced on weaker
channels. Pulling any if tube kills the
lines. Adjusting the drive control
changes their appearance slightly.—
R. G. M., Tulsa, Okla.

This type of interference is caused by
harmonics from the horizontal sweep
system, which are picked up by the if or
rf amplifiers, or both. The spurious
oscillation in the sweep circuit must be
eliminated. This is usually done by
connecting 47-ohm resistors in series
with the leads to grid, screen grid, and
plate of the horizontal output tube.
If necessary, also connect 47-ohm resis-
tors in series with the plate and cath-
ode leads to the damper tube. Connec-
tions should be made directly at the
socket terminals. In severe cases, it is
also necessary to connect heater chokes
into the heater leads of the horizontal
output and damper tubes.

Pix-tube substitution

Cun a 17BP4-B be substituted for a
17CPL in an RCA 17-S-349? The re-
celver's rated second-anode voltage s
13 ke—P. D., Hope, Idaho.

The use of an aluminized 17T7BP4-B in
place of a 17CP4 will be satisfactovy,
provided an accelerating voltage of 13
kv is actually available.

Sweep-alignment problem

I am having some trouble in operat-
ing a sweep-alignment setup. I cannot
obtain markers on rf curves. The wave-
forms are only about Yo inch high on
rf tests—C. N., Belleville, N. J.

I would suggest that the outputs from
both the sweep and marker generators
are weak on the rf bands. This is the
most likely cause of marker invisibility
and low pattern deflection. The best
way to check the generator output is

RADIO-ELECTRONICS
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Fig. 2 (right)-—Basic test setups for test-
ing output of a sweep generator: a—Field-
strength meter shows sweep output over
low and high channcls. b—Field-strength
meter shows marker output over low and
high channels. c—Demodulator probe and
scope shows sweep output at any center

frequency.

PIX DET

©

0 00 © \
FIELD-STRENGTH METER

SCOPE

el

b

with a field-strength meter, as in Fig.
2. Measure the number of microvolts
output from channels 2 through 13. This
will give a general idea of the 1f out-
put vs frequency. To compare the if
output with the rf output, use a demod-
ulator probe and scope (also illustrated
in Fig. 2). If the generator has a uni-
form output on 1f and if bands, the
same pattern height will be observed
when switching bands.

Sweep generator

How can a sweep generator’s ontput
be extended down to 40 ke.? Also, please
explutn o double-ended demodulator
probe.—L. M., Detroit, Mich.

The output from a sweep generator
is extended to low frequencies by beat-
ing the rf sweep output against an rf
CW output. One of the simplest meth-
ods, for video amplifier testing, is shown
in Fig. 3-a. The generator outputs are
heterodyned through the picture detec-
tor. A typical video aumplifier response
curve is shown in Fig. 3-h. When a
video-frequency circuit or component
other than a video amplifier is to be
tested, an extended low-frequency video
sweep signal can be obtained by using
a modulator termination for the gen-
erators, as illustrated in Fig. 4-a. A uhf
mixer crystal is used to heterodyne the
rf sweep and marker voltages. Output
extends down into the audio-frequency
range. As in Fig. 4-b, the sweep voltage
does not “break” until about 7 ke.

A double-ended demodulator probe is
shown in Fig. 5. This type of probe is
used to test 1f circuits which operate in
push-pull with hoth sides above ground.
For example, we use a double-ended
prebe when testing the input impedance
of a tuner.

Video overload

A Jackson 17T overloads the picture
badly when the contrast control is ad-
vanced. The picture gets completely out
of shape. The same thing happens when
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VIDEO SHisea!
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DEMOD PROBE i

Fig. 3—An extended Pow-frequency sweep signal
is obtained because sweep and marker generators
are comparatively isolated: a—OQutputs from rf
sweep and marker generators are heterodyned
through the picture detector to get an extended
low-frequency sweep signal. b-—A typical video

amplifier response curve.

the fine-tuning control is advanced.—
F. B., Audubon, N. J.

Information given is not complete,
but it appears that the video amplifier
is overloading. With reference to Sams
132-8, check:

1. Coupling capacitor C35 from the
picture detector to the grid of the video
amplifier tube.

2. Voltages at plate and screen of the
video amplifier tube.

3. Grid leak R28 in the grid circuit
of the video amplifier.

4. Dc restorer tube V8.

12- to 17- or 2l-inch screen

I would appreciate daia on convert-
ing a Zenith 22H20 trom a 12UP4-B to
a 17- or 21-inch picture tube.—S. F. R.,
Jaclksonville, Fla.

This conversion is not recommended.
The 12UP4-B is a 52° tube, and to con-
vert to a 17- or 21-inch tubhe would call
for replacing the flvback, yoke, vertical-
output transformer and for extensive
rewiring. The advisable course is to try
to have the customer trade in the re-
ceiver on a large-screen set.

Flyback replacement

A Mirrortone chassis 9049 has a
burnt-out horizontal output transform-
er. Could you tell me what iransformer
I can use and how to rewire the chassis?
—E. B., Buffalo, N. Y.

You can use a Stancor A-8144, Merit
A-3038, Triad A-99X, Halldorson Z1802
or Thordarson 26553. You will have
to drill one new mounting hole and
connect the primary and secondary in
series as an autotransformer. To con-

Vil ook __ VERT
IN34-A === i
™ 270,_? TO SCOPE
= B
-~ GND

Fig. 5—Circuit of a double-ended de-
modulator probe.
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Fig. 4 (below)—Using separate gener-
ators with an external modulator pro-
duces extended low-frequency sweep
signal: a—Modulator termination for
extended low-frequency sweep signal.
b-—Sweep-signal output from modu-
lator extends to about 7 kc before gen-
erators pull and lock.

VIDEQ-FREQ
SWEEP
100N OUTPUT
A

transformer,

nect the conipare the
schematic in the carton with the
schematic diagram of the receiver, and
wire accordingly.

6CDé6 failures

I have been working on a Muntz
17B8 wm which the 6CDG fails pre-
maturely. Voltages and waveforms are
normal. Syne is OK. Increasimg the
resistance of the screen grid resistor
reduces picture width. Woeuld it be
possible to use two output and damper
tubes?—R. R., Lansing, Micl.

This report is typical of parasitic
oscillation in the horizontal output cir-
cuit. The parasitic voltage does not
show up on a scope becauze its fre-
quency is too high. The tube is over-
worked and, of course, fails to give
normal life. The easiest cure for par-
asitic oscillation is to connect 47-ohm
resistors in series with the giid, screen-
grid and plate leads of the output tube.
Connect the resistors dirvectly at the
socket terminals, because it is the leads
themselves which are the parasitic res-
onant circuits. It is sometimes necessary
also to connect standard heater chokes
in series with the heater leads. Normal
tube life depends upon avoiding exces-
sive cuathode current. This can be con-
trolled by increasing the value of the
screen resistor. Picture width can be
increased at the expense of brightness
by inserting 1 or 2 megohms of resist-
ance in series with the high-voltage
lead. END
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BIGCGGEST
SPEAKER
driver ever made
for home high fi-
delity use is this
30 - inch Electro -
Voice giant woofer
here  balanced by
Elaine Lee of the
E-V staff. The
polystvrene  cone
works down to be-
low 18 cycles.

g

AUTOMOBILE MIRROR RADIQ has 5 transistors,
ferrite antenna, draws 500 ma at 12 volts, delivers up to
2.5 watts audio into speaker (not contained in mirror). Made
initially for European sports cars, the radio has a possible
disadvantage: inviting vandalism. The Voxson Vangmard is
made by F.ARE.T., Rome., Italy.

fﬂ k a2 kil yw
MODULAR CIRCUITS include tuhes

without heaters, microminiature resistors and
capacitors stable over several-hundred-de-
gree temperature changes. Circuits like those
shown are multivibrators and amplifiers.
TIMAs  (Thermionic  Integrated  Micro-
Modules) operate in high-temperature en-
vironment, use the heat to cause cathode
emission. A circuit only 4 x 2.6 inches long
holds 10 diodes, 14 triodes, 14 resistors, 6
capacitors. TIMM's are a product of General
Electric Co.’s rescarch.

SUPER-POWER MICROWAVES from regular ac
power with efficiencies up to 80% may be made possible
with the amplitron, heart of “sky-hook” system (RADIO-
ELECTRONICS, page 6, July) proposed by the Raythcon
Co. to keep fixed platforms in the sky by beaming power to
them by radio. The Amplitron is a crossed-field vacuum tube
which combines high efficiency, high frequencies (at least
10 centimeters), high power (megawatts), wide-band char-
acteristics (10% of frequency) and low input voltages. Shown
above the two top electrodes are heater input; lower left,
rf input; right, microwave power output.

RADIO-ELECTRONICS
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CONVERTER
puts FM in your car

ASSOCIATE EDITOR

> 8

717 ‘\

ITHIN a few years FM radio
will be standard equipment
in the American car. It will
be used to supplement the
present AM radio. But if you want
FM radio for your car today, you have
to go out and get a special piece of
additional equipment. It may be a
straight FM receiver designed for 6-
or 12-volt operation or it may be AM-~
FM. Then there’s a converter, the
Gonset model 3311. It is a standard
FM tuner as far as the output of its
discriminator. But the detector’s out-
put is used to modulate an 800-ke oscil-
lator which feeds the standard AM
car radio. In other words, the Gonset
converter takes a vhf FM signal and
translates it into an AM signal.

The unit is simple and compact. It
covers the entire FM band (88-108 mc)
and is easily installed. The job takes
only about 15 minutes. A U-shaped
bracket fits around the converter and
two self-tapping screws fasten the
works under the dash.

Electrically, the installation is just
as simple. All you do is disconnect the
auto antenna from the AM radio and
plug it into the receptacle on the back
of the converter. The lead from the
converter, terminated in an antenna

long red wire equipped with an in-
sulated alligator clip, onto the hot
terminal of your heater switch or an
unused terminal of the ignition switch.
Now you’re ready to listen to FM as
you travel along the road.

Circuit details

The unit’s circuit is stable and noise-
free. It operates very simply (see
diagram). With selector switch S1 in
the AM position, the incoming signal is
fed through capacitor C22 to the AM
receiver. In this position power to the
translator is turned off.

Placing switch S1 in the FM position
supplies power to the converter and
connects the antenna input to the cath-
ode circuit of the first rf amplifier,
half of a 12EC8 (V1-a). This tube
operates as a broadband grounded-
grid amplifier. As well as having a low
noise figure, grounded-grid operation
provides the low input impedance nec-
essary for matching to the quarter-
wave antenna.

V1-b is the second rf amplifier. Rf
coil L2 is tuned by capacitor C3-a.
Sections C3-b and C3-¢ of this ganged
capacitor tune the mixer and oscillator
cireuits. The output from V1-b is then
fed to the mixer’s grid (V2). Also fed

The mixer’s output is a 10.7-mc sig-
nal which is coupled to if amplifier V3,
a 12EZ6, through transformer Ti1. V4
and V5, also 12EZ6’s, operate as tuned
cascaded limiters, and are largely
responsible for the converter’s noise-
free operation. V4 is coupled to a
12AL5 Foster-Seeley  discriminator
through transformer T4.

The detected audio signal is then
fed to translator tube V7, a 12ADS6.
This tube is an oscillator (simiar to
a phono oscillator) tuned to 800 ke,
and modulated by the audio from the
detector. Its output is fed to the auto
radio where it is handled just as any
other incoming 800-ke AM signal would
be.

Afe is provided through a Varicap
circuit. The Varicap is a vnltage-
variable capacitor used to keep the FM
oscillator on frequency. For a descrip-
tion of how this type of circuit works,
see ‘“Using the Varvicap” in RabpIO-
ELECTRONICS, May, 1958, page 7.

Naturally, with this arrangement,
the fidelity is no better than that of
the AM set it is used with. To get the
full benefit of FM sound, simply dis-
able the translator stage by pulling
the tube. Then take your output from
pin 7 of this tube’s socket and feed it

plug, slips into the AM radio’s antenna  to this point is the afe-controlled oscil- into whatever hi-fi amplifier system
jack. Then you clip the power lead, a lator output. you intend to use. END
Vico 12EC8 ., 12£C8 s 12E76 12EZ6 12E76
ISTRFAMPL  3%mpf 2ND RF AMPL il . 10.7MC IF AMPL CASCADED LIMITERS
e g IST IFT 2ND IFT
10.7 MC 10.7 MC
T T2
L = i = Sl &
- il I
100 =
t 47K
---------------------- o = 100,:H é
- 4/'7‘5'6'\_
________ -
\ . 470
= i L IMH AFC REF +LoN
ANTENNA | BATT V-427 TI000f" AFC DEFEAT R
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h Converter’s circuit uses 7 tubes. Cascaded limiters keep noise to a minimum.
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By LOUIS E. GARNER, JR.

AST month we saw how some common
accepted thoughts on transistors
are not true. Now that we’ve been
steered back onto the right course

we are ready to survey the servicing
end of transistor circuitry.

Technicians working with transistors

will frequently encounter circuits which
have no counterpart in vacuum-tube
work. And professional service tech-
nicians called on to maintain and repair
transistor receivers, amplifiers and
other equipment may sometimes find
that their familiar service methods
must be modified to get acceptable
results. To see why these things are
true, let’s take a look at a few coni-
mercial transistor circuits.

The schematic for the audio amplifier
used in the Westinghouse H-602P7
receiver is shown in Fig. 1. Four 2N217
p-n-p transistors are used—one as a
preamplifier, one as a driver and two
as a push-pull power amplifier. The
common-emitter circuit configuration is
used in all three stages. In operation,
the first stage is R-C-coupled to the
driver, which, in turn, is transformer-
coupled to the output amplifier.

While this circuit seems conventional
at a quick glance, it has two features
seldom found in corresponding vacuum-
tube audio amplifiers. First, note that
the VOLUME control consists of two
ganged potentiometers—R1-a and R1-b.
One is connected ahead of the first
amplifier, the second between it and
the driver stage.

There are several reasons for using

2N2I7 f

DRIVER

Part II — There are easy ways to

service transistor equipment. Some of

these techniques are described here

NSISTORS...

fact and fiction

such an arrangement. It provides a
better control over volume, it minimizes
the effect of any noise developed in the
first stage at low signal levels and, by
controlling the input to the first stage,
it reduces the possibility of overloading
on strong signals.

The second interesting feature is the
method used to supply dec operating cur-
rents. The emitters are floated above
circuit ground, while the collectors are
returned through their loads direct to
ground. In a vacuum-tube amplifier,
this would be analogous to applying a
high negative voltage to the tubes’
cathodes and returning their plates to
ground.

Such an arrangement, while not
unique as transistor circuits go, could
cause a service technician to do a
double take, since a check of output
stage collector-to-ground voltage would
give a reading of zero volts. Imagine
measuring zero volts plate to ground
in a properly operating vacuum-tube
audio amplifier!!

To avoid hard-to-interpret voltage
readings when checking transistor cir-
cuits, it is best to check to the common
electrode of each stage as a reference

point. Thus, measurements could be
made from base to emitter and from
collector to emitter.

Even with this technique, the tech-
nician may encounter difficulties. Note
that there is a diffevence of only 0.1
volt between the base and emitter of
the driver stage. This is not an unusual
bias voltage in transistor circuits
(remember that bias currents rather
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Fig. 1—Audio section of the Westinghouse H-6021’7 receiver.
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Fig. 2—Converter used in the G-E 675
transistor receiver.

than voltages are important in tran-
sistor operation) but may give very
little deflection on, say, the 5- or 10-volt
range of a standard multimeter. The
technician making a quick check may
conclude, in ervor, that there was zero
bias.

Transistor converter

Measurement difficulties may be en-
countered in rf and if stages as well
as in audio amplifier circuits. Refer to
Fig. 2, where the schematic of the
converter used in the G-E 675 receiver
is shown.

Here, a 2N136 p-n-p rf transistor
is used as a combination local-oscil-
lator—mixer. A common-emitter circuit
configuration is employed. In operation,
L1 serves as the antenna coil and L2
as the oscillator coil, providing feed-
back between collector and base circuits
to start and sustain oscillation.

When working with vacuum-tube
receivers, it is standard practice to
check the operation of a local oscillator
by checking for a negative bias voltage
across the oscillator’s grid resistor. If
there is a voltage here, the oscillator
is working (although not necessarily at
the right frequency). If not, the oscil-
lator is dead.

A number of technicians have tried
to use this same technique to check
transistor oscillators, with very un-
satisfactory results.

RADIO-ELECTRONICS
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Since almost all transistor oscil-
lators are class-A (rather than class-
C) amplifiers, base bias voltage re-
mains essentially wunchanged whether
or not the oscillutor is functioning.

In practice, the operation of a tran-
sistor local oscillator can be checked
by using an rf signal tracer or a grid-
dip meter, or by applyving a substitute
CW signal, using a standard rf signal
generator,

Neutralized stages

Old-timers—those to  whom  the
name Atwater Kent brings up per-
sonal memories—may sense something
strangely familiar about the if ampli-
fier cireuit in Fig, 3.

This circuit, used in the Tructone
D3716A superhet receiver, has a p-n-p
transistor in the common-emitter con-

figuration. Its familiar (to old-timers)
characteristic is the use of a feedback
output
{FT

capacitor (C) hetween and

FROM — 1

AVC L IF=455KC
Fig. 3—Typical wransistor if stage. Cir-
cuit is nsed in Truetone’s D3716A re-
ceiver,
input circuits for stage neutraliza-
tion. The signal fed back through this

capacitor cancels the signal coupled
back through the transistor’s intei-
clectrode  capacitances and  stabilizes

cireuit  operation, minimizing  the
chances of oscillation. Since the feed-
back capacitor neutralizes the effects of
the transistor’s interelectrode capaci-
ties, its value, of necessity, depends on
the characteristics of the transistor
used.

In the early days of radio, when
triodes were the only available tubes,
neutralized 1f and if amplifiers were
quite common for the same reason—to
cancel the effects of signal feedback
due to interelectrode capacitances. But
just as neutralization techniques fell
into disuse with the introduction of the
tetrode and pentode, so are neutralized
transistor rf (and if) amplifiers be-
coming less common with improvements
in transistor construction and refine-
ments and advances in transistor eir-
cuit design,

Where a ncutralized amplifier is
used, the feedback capacitor may be an
adjustable trimmer, a gimmick made up
of two short twisted lengths of insu-
lated wire or a fixed ceramic or mica
capacitor. If an adjustable trimmer or
gimmick capacitor is used, its adjust-
ment should be checked whenever the
receiver is aligned or whenever it is
necessary to replace the transistor used
in the neutralized stage. In general,
the feedback capacitor is adjusted to
eliminate any tendency toward oscil-
lation and squealing as the veceiver is
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Alizning an all-transistor receiver. Techniques are
basically similar to those used with vacuum-tube
reecivers, but special refinement may be needed.

tuned throughout its band. If a fixed
capacitor is used for neutralization,
you may have to replace it whenever
the transistor is changed. Some manu-
facturers furnish a matched set of
transistor and capacitor for replace-
ment purposes.

Extra diodes

At first glance, the schematic dia-
gram of the RCA 8-BT-7J receiver,
shown in Fig. 4, may seem quite con-
ventional—and it is, as far as tran-
sistor receivers go.

This broadecast-band superhet uses
four p-n-p transistors in common-
emitter cireuit configurations. A 2N140
serves as a converter, a 2N 139 as an if
amplifier, a 2N109 as an audio ampli-
fier and, finally, a second 2N109 as the
output amplifier. A evystal diode serves
as the recciver’s second detector. Oper-
ating power is supplied by a single
9-volt battery.

www americanradiohistorv com

On closer inspection, there appears
to be a surptus diode in the receiver
connected  between  the if amplifier’s
collector eleetrode and the lower end of
R5. While seldom, if ever, found in
vacuum-tuhe receivers, such diodes are
encountered  frequently in  trarsistor
radios. They may be used in the if
stages of some sets, in the antenra cir-
cuits of others, in the converter or 1f
cireuits of still other receivers and, in
a few instances, in two or more stages
simultaneously.

This diode serves as a signal limiter,
automatically varying stage loading
(and hence stage gain) with changes
in signal level, preventing overlcad on
strong signals while maintaining maxi-
mum stage gain for reception of weaker
stations.

The function of the diode is to in-
crease effectiveness of the receive’s ave
circuit, and is necessary bhecause the
transistor has a narrower range of
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HE FCC, in its latest change of

part 19 of the rules governing

Citizens band communication, has

assigned a number of channels in
the 26.895-to 27.225-mc band for AM
voice transmissions. As a direct result,
there is a lot of renewed interest in
this type of communication. Many who
previously shied away from the com-
plications of the 465-mc band can now
go to work with much simpler equip-
ment.

To receive 27 me on any home or car
radio all you need is this simple little
1-tube superhet converter. Most of the
parts can be found in the average junk-
box, or even made from readily avail-
able materials. For example, I got the
coil slugs from some obscure piece of
well corroded surplus, but made some

DAL

to make sure others could duplicate
them.

Fig. 1 shows the converter’s circuit
and details of coil construction. The
coil slugs are cut from Y%-inch copper
rod (sold in hardware stores for<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>