lectr

How to Improve
Record Tracking

Understanding
Flyback Systems

Control Unit-
Preamplifier

The Cardmatic
Tube Tester

Audio Service
As a Business )

(See page 43)
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triple

631

Here is a real value—
much more value than in
any other clamp-on
ammeter. Remember, In
Triplett Model 100 you
get not only a clamp-on
ammeter but a genuine
Triplett compiete Voit-
Ohm-Milliammeter with
which you can measure
AC volts, DC volts, AC and
DC current, and Ohms.

X i
AG AMPERES
e ————

Model 10

1st news: Triplett Model 10 Clamp-On Adapter

Just plug into any Triplett Model 310 Miniature VOM it becomes an
AC clamp-on ammeter to measure AC amperes without cutting or open-
ing current carrying wires. The split transformer yoke opens at the touch
of a lever to fit around a single conductor or bus-bar for direct readings
of AC amperes from 6 to 300 in 6 steps. Model 10 $14.50 net.

The Model 10 can be separated from the Model 310 as shown in the draw-
ing at left by No. 311 lead attachment. This permits readings' in difficult
locations. No. 311 leads $1.90 net.

2nd news: Triplett Model 101 Line Separator

Serves to plug in at outlet to divide 2 conductor cords for clamp-on measur-
ing. Makes accurate, rapid-testing of radio and TV sets, phonographs,
appliances, motors, etc. possible without opening or splitting double con-
ductors. Also serves to increase ammeter sensitivity 10X and 20X, if
desirable, for easier reading. Model 101 $5.50 net.

3rd news: All four parts are available conveniently packaged in one handy,
durable, high-quality carrying case. This complete package is known as
Triplett Model 100 and is priced at $61.90 net.

Model 100 consists of Model 310 VOM, Model 10 Clamp-On Adapter,
MOdfll 101 Line Separator, No. 311 leads and carrying case with provision
for all parts.

Triplett Electrical

BURTON BROWNE ADVERTISING

news {rom triplett

Instrument Company
Bluffton, Ohio

53 vears of experience

In addition, to use with the Model 310, the Model 10 Adapter also can be
used as a Clamp-On Ammeter with any Volt-Ohm-Milliammeter having a
3 AC volt scale at 5000 Ohms per volt such as Triplett Models 630, 630-A,
630-NA, 631, etc., by employing Triplett No. 611 leads, $1.90 net.

Triplett Model 100 gives you the world’s most flexible test equipment
for all electrical and electronic applications.

666-HH
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earn fo be a PROFESSIONAL
TV Technician AT HOME

NoRolo SENDS YOU 17”7 Picture Tube,,

Components for a TV Receiver, 5” Oscilloscope and Signal,

Generator .

. all parts for these 4 complete units.

N.R.I. All-Practice Method Trains You in Spure Time
to Fix TV Sets Quickly, Correctly, with Confidence

How many times have you day-dreamed
of being your own boss? Or thought
about what you could do if you were the
man who made the decisions. The man
who knows the answers — the well
trained Technician-—enjoys the prestige,
gets the better jobs, higher pay.

It’s time to stop dreaming. Here is the
learn-by-practice training that shows
you the way to be the boss, to earn top
pay. Television Servicing needs well
trained men.

Yes, if you have a basic knowledge of
radio and electronics you can make
some Television repairs some of the
time. You can make some simply by
trial and error. But sooner or later
you will face Television Service prob-
lems you cannot solve. All the diagrams
in the world won’t help you then. And
you can’t get the training you need
while customers wait.

NRI Is Oldest and Largest
Home Study Radio-TV School

Forty years experience, and the record
and reputation of NRI, back up this
learn-by-doing Professional TV Serv-
icing course. Instead of reading about
TV problems, you build and conduct
experiments on circuits in a TV re-
ceiver. Because you learn methods,
“tricks of the trade” used and proved

OCTOBER, 1957

by top TV Servicemen, you recognize
and repair defects quickly and accu-
rately. Learn to fix any set . . . any
make, any model . . . with confidence.
Earn a Diploma that certifies to your
training.
Television is Forging Ahead

with More Sets, More Color, Hi-Fi

TV Servicing has only started to grow in
importance. New sets, portables, color TV,
constant changes, improvements make this
a genuine ‘“gold rush” for the man who is
trained and ready. Know . . . so you can
get ahead. Learning how to build and use
a professional-type 57 Oscilloscope is part

How 1
REACH THE
TOP

IN TV
SERVICING

Send for
FREE

BOOKY'

Q
ot

WWW. americanradiohistorv.com

.................. Zone. ... State..
ACCREDITED_MEMBER NATIONAL HOME STUDY COUNC.

of the practice yvou get in this NRI All-
Practice Training. Installing front-end
channel selector strips, distinguishing be-
tween faulty blocking oscillator or a defect
in the sync circuit, etc., are just a few of
the important TV Servicing facts you learn
through practice.

Not for beginners

Here is a course for men who know basic
theory, either from Radio or TV Servicing
experience or planned training, but realize
the need for more knowledge to be able to
forge ahead. Get details of this course now.
Mail coupon today. Address: National
Radio Institute, Dept. 7KFT, Washington
16, D.C.

NATIONAL RADIO INSTITUTE
Dept. 7KFT, Washington 16, D. C. I

Please send FREE copy of “How to Reach the Top in TV |
Servieing.” I understand no salesman will call.
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EDITORIAL

35 High-Fidelity Sound—Hugo Gernsback ON THE COVER .

AUDIO—HIGH FIDELITY | Story on poge 40

. § B . | Tape-recorder repair in
36  All-Transistor Tape-Head Preamp—Francis A. Gicca : i oo (il Beige
1

38 Bass Reproduction in Loudspeakers—Edgar Villchur bench at the Sigma Electric
40 Record Tracking—Norman H. Crowhurst Co., New York City, special-
43  Audio Specialists—(Cover Feature) ists in repair of high-fidelity

. . equi t.
44 Loudspeakers and Acoustic Fundamentals—Paul W. Klipsch | L -
Ansco color original by Tom

45 Hi-Fi Master Control Unit—Joseph Marshall Carew
49 Design Calculations for R-C-Coupled Amplificrs—Herbert Ravenswood |
146 New Records—Monitor | SR NSR

TECHNICAL REPORTS

52 Pictorial Report of New Developments

TEST INSTRUMENTS

53 Automation and the Tube Tester—Ilarold B. McKay

55 TV Bar Generator for Your Service Kit—Edwin Bohr

58 Impact Noise Meter Uses 3 Transistors—Nathaniel Rhita

59 Build This Amplifier-Rectifier Vtvmm for Audio Testing—L. B. Hedge

61 Regulating Bias and Polarizing Voltages—Ronald L. Ives Hugo Gernsback
rneenEDitOr and Publisher

M. Harvey Gernsback

E L. ECT R O N I C S e EItOrlal Director

62 Electronic Surveillance Kit (Part II)--Louis E. Gamer, Jr. e s..h.‘.’.'.‘fTT.....ManaglngEdnur
64 A Photo-Sound Unit—Peter J. Vogelgesang Robert F. Scott
82 Two Channels? Easy—E. L. Safford, . LD R

84 Sensitive Relay Saves Standby Power—Rod Driver A e

......... ........Editorial Associate

RA D I O Robert G. Middleton

o 3 g <oveme-Television Consultant
89 Multiplexing and You—Don Lewis o

oo o i ta)
93  500-Million-Mc¢ Transceiver—Harold Pallatz Ellzab..e..t.'.‘..if..cpl:guucuon Manager
95 Transistor Low-Voltage Supply—I. Queen Cathy Coccozza

......... Advertising Productlon
Wm. Lyon McLaughlin
T E LEVI S I O N _..Tech. Hiustration Director

Sol Ehrlich
100 Death Rides the Hot Chassis—Fred Shunaman ey

cesnraec At Director

116 Practical Color Installation (Part II)—Robert G. Middleton Fred Neinast e
124 TV Service Clinic—Conducted by Robert G. Middleton od e ek
132 Flyback Systems—Jesse Dines rrerennnGeNgral Manager

John ). Lamson
s Sales Manager

174 Books 158 Patents 6. Aliguo
168 Business and People 164 Radio-Electronic e Circutation Manager
99 Corrections Circuits Adam J. Smith
16 Correspondence 172 Technical Literature -..Director, Newsstand Sales
139 New Devices 152 Technicians’ News Robert Fa||athp b
6 News Briets 150 Technotess i Pl e
155 New Tubes and 161 Try This One =
Semiconductors 99 35 Years ago Y\
= = = - .‘.' i\:
NEXT MONTH: HYBRID AND TRANSISTOR AUTO l "

l Average Paid Circulation

[ ] o =
RADIOS A TVSN COUPLED HI-FI AMPLIFIER Over 195,000

Associate Member Institute of High Fidelity Mfrs., Inc.

RADIO-ELECTRONICS, October, 1957, Vol, XXVIII, No. 10. Published monthly at Mt. Morris, Ill., hy Gernsback lublications, Inc. Second-class mail privileges authiorized
at Mt. Morris, 113, Copyright 1957 by Gernshack Publications. Ine. All rights reserved under Universal. Internationat and Pan-American Copyright Conventions.
SUBSCRIPTION RATES: U. 8., U, 8. possessions and Canada, $4.00 for one vear; $7.00 tor two years; $0.00 for three years: sigle cobies 35¢, Pan-Amerlcan countries $1.50
for one year: $8.00 tor two years; $10.50 for three years. All other countries $5.00 a year; £9,00 for two years; £12.00 for three years.
SUBSCRIPTIONS: .\ddress correspondence to Radio-Electronies, Subscription Dept., 404 N. Wesley Ave,, Mt. Morris, 111, or 154 West 14th St.,, New York 11, N. Y. When
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tet National Schools of Los " LEARN ALL g PHASEs | oF THE "‘DusTRY

Angeles, a P:Iactical Reside;)[}
Technical School for over - B

years, train you at home by . Y SHop METHOD | yoME TRAINING
Shop- Method for unlimited =l
opportunities in All phases of 1 Telewsmn 5. Sound Recording

TV, Electronics. Radio. iﬂC|l.lding Color Ty % Hi-Fidelity

2. Radio ... AM, FM T, S
3. Industrial Electronics 7. O License

4, Communications 8. Radar & Micro Waves

We give you parts to build a
modern TV set . . . all tubes
plus large screen Picture
Tube . . . and a Superhet
Receiver. You also receive
a Professional Multitester l.

.o
You get 19 Big Kits

«« o all this newest,
practical equipment.

GOOD JOBS . . . MORE MONEY

SECURITY . . . ALL CAN BE YOURS! r-- M CUT OUT ALONG THIS LINE NN auin e T e SO S W
You are needed in the great modern Television- ! MAIL POSTAGE —FREE COUPON ... NOW!
Electronics industry. Trained technicians are in l Shasch 3 1. Fill out coupOn In ink.

2. Cut along dotted Hne and fold coupon.
3. Staple, paste, glue, or tape ends together.
4. Mail today! No postage mecessary.

growing demand, at excellent pay, in sales and .
service, manufacturing, broadcasting, telecasting,
communications, research, and many other im- I
portant branches of the field. National Schools
Master Shop-Method Training, with newly added
lessons and equipment prepares you in your spare
time, right in your own home, for these fascinat-
ing opportunities.
YOU EARN WHILE YOU LEARN

Maany students pay for their entite training— with spare
time earning. We'll show you how you can, too! You

receive material that shows you how to earn extra money Name .
servicing TV and Radio receivers, appliances, and doing
many other profitable jobs. Address
YOU GET EVERYTHING YOU NEED City _ — Zone__ State

Clear, profusely illustrated lessons, shop-tested manuals,
modern circuit diagrams, practical job projects —con-
sultation privilege with our qualified staft.

[J] Check if interested ONLY in Resident Training in Los Angeles
VETERANS: Give date of discharge - ==

.

B = SM == L rolD AUONGH THISRUINE, (= ol e D oS

Don’t delay your future another day,

ONG THIS LINE [NER NEN N MO AN T DN

Send coupon for full information TODAY. 3
‘ -
7108 ANGELES 3 Postage
RESIDENT TRAINING A = Witl be Paid Postage Stamp
fo = b Necessary
ur training i = Y if Mailed in the
os Angeles, I Addressee United States
1t NOW 0
e [ =
l BUSINESS REPLY CARD —
l First Class Permit N?.JDM. Sec. 34.9 P.L.&RLos Angeles, Callf. —
C in ﬁndingh"w“:m Jou = POSTAGE WILL BE PAID BY —
service- it time 10 fult ——
schoot—and B3 % gupon for !
heck boX N
R | NATIONAL SCHOOLS =
‘ ] 4000 South Figueroa Street =
NATION ] Los Angeles 37, California ——
L0S ANGELES 37, CALIF. G- —
] RG-107
E —
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Tung-Sol receiving tubes for TV, radio
and Hi-Fi replacement are exactly
the same as those supplied to leading
independent set makers. This one fine
quality is your assurance of long,
trouble-free service that keeps cus-
tomers with you year after year. Tell
your supplier you'd rather have
Tung-Sol Tubes. TUNG-SOL ELECTRIC
INC., Newark 4, N. J.

OTUNG-SOL

MAGIC MIRROR ALUMINIZED

PICTURE TUBES
—
RECEIVING TUBES

o
\ .
i)
\ & ~ 8 i ‘.
\g “\__"/ ‘ -
Minlature Seated Beam Signal Radig and
Lamps Headlamps Flashers TV Tubes
/ g ‘
Aluminized Special Semiconductor

Picture Tubes Purpose Tubes Products

NBWS |

DR. IRVING LANGMUIR, one of Amer-
ica’s great scientists, died Aug. 16,

| 1957. He was 76 years old. Dr. Lang-
muir was known best in the electronics
field for his work on high-vacuum tubes
a

nd his invention of the mercury-vapor

pump, which made high vacuums pos-
sible. His specialty was, however,
chemistry rather than electronies, and
he taught chemistry at Stevens Insti-
tute of Technology until 1909, when
he joined the staff of the General Elec-
tric research laboratory, where he
remained until his retirement in 1950.

Early in his career at the laboratory,
he developed the gas-filled lamp as an
outgrowth of a “study of bad vacuums”
on which he embarked, he said, because

| engineers were having trouble produe-
' ing good vacuums. It was found that

certain gases prolonged the life of the
lamp rather than shortened it, and as
a result it is said that he saved the

| American public nearly a billion dollars

a year in electrie-light bills.

His researches in oil films—which
opened up the new field of two-dimen-
sional or surface chemistry—made him
the first American chemist to receive
the Nobel Prize, which was awarded
him in 1932. In later years his work—
in connection with that of other G-E

scientists — on artificial precipitation
and cloud seeding may result in a
measure of weather control which

may ultimately prove more important
than any of his other accomplishments.

Dr. Langmuir was a lifelong advo-
cate of scientific investigation along
the lines from which most knowledge
could be gained, rather than with a
particular application in view. He re-
ferred to this approach as the art of
serendipity, which Webster defines as
“the gift of finding valuable things not
sought for,” and stated of his work
that “whatever has come in industrial
applications has come incidentally from
experiments followed for their interest
alone.”

www.americanradiohistorv.com

Briefs —

Dr. Langmuir was a member of a
large number of learned societies and
received American and foreign awards
and medals too numerous to list here.
His wife, son Kenneth and daughter
Barbara, all of Schenectady, N. Y,
survive him.

OVYER-THE- HORIZON communications
link just completed between Florida
and Cuba utilizes tropospheric scatter
propagation for the 185-mile hop. The
microwave beam (on the 692-880-mec
band) is aimed slightly upward and
portions of the signal scatter in the
troposphere and are picked up by high-
sensitivity receiving antennas. (See
RaADp10- ELECTRONICS, August, 1955, page

FLORIDA

39, and September, 1956, page 37.) The
Federal Telecommunications Laborato-
ries’ broad-band technique is used to
provide a television path and 100 tele-
phone channels. The Florida-Cuba link
(both ends can send and receive) will
be jointly operated by International
Telephone & Telegraph and the Amer-
ican Telephone & Telegraph Co.

THREE-DIMENSIONAL COLOR TV system
for remote servicing of reactors used
in development of a nuclear aircraft
propulsion system has been announced
by General Electric. The closed-circuit
system permits use of color-coded parts
in reactor components and provides the
degree of precise depth perception re-
quired for their correct positioning.

In use, the television camera is posi-
tioned inside the radioactive area. The
camera is equipped with a dual optical
system having a perspective similar to
that of the observer’s eyves. A rotating
shutter in the special color TV camera
alternately transmits the scene as
viewed from the two points to the
camera’s tube. In the viewing console,
light from the image formed on the
cathode-ray tube passes through a
drum composed of alternate segments
of polarizing filters with axes of polar-
ization at right angles to each other.
This drum revolves in syne with the
TV frame rate of the camera (90 per
second) and polarizes alternate frames
vertically and horizontally. Thus all
left-eye pictures are polarvized in one

(Continued on page 10)
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This may be Your MAIL COUPON TODAY!

DeVry Technical Institute
4141 Belmont Ave. Chicago 41, Ili, Dept. RE-10-N
Please give me your FREE hooklet, "’Electronics and YOU,” and tell

me how | may prepare to enter one or more branches of Electronics
as listed below.

to a more

SECURE FUTURE ZTI 2 A .,

[ Check here if sub|ed to military training.

DeVry Tech’s Canadian Training Center is located

o TR . . Pl 2025 at 626 Roselawn Avenue, Toronto 12, Ontario

3 g . o N
. . S o e A e L

Men 17-55.

Prepare at Home for an lnferesfmg and
" Profitable Future in the Great Fields of

ELECTRONICS

as used in

GUIDED MISSILES, erc

There are big opportunities for men 17 to 55 in the
exciting, profitable fields of Electronics. For more than
26 years we have been preparing men in their spare
time at home without interfering with their jobs.
During these years, to name a few, we have trained
laborers, farmers, clerks, factory workers and salesmen

foliowing the same basic method used in our
Chicago and Toronto training laboratories. So regard-
less of your experience, why don’t you write for FREE
facts today? There is no obligation.

lee-ere
Employment
‘Service

;‘DeVry Tech’s Placement
- Department is in contact
_with some of the best-
_known employers in the
Electronics field. The sery-
ice Is free to all grad-
. wvates—ond DeVry Tegh's®
.+ record in helping to place
~men has been outstand.

S
NO ADVANCED EDUCATION OR PRE:IIOU
TECHNICAL EXPERIENCE NEEDED!

FREE

Booklet!

We'll give you
a free copy of
an interesting
booklet, ‘‘Elec-
tronics and YOU.”” See for
yourself how you may take
advantage of the opportun-
me; in this fast-growing
ie

AN INDEX TO A
BETTER JOB, A BRIGHTER FUTURE
Communications @  Radar
Television L] Micro-Waves
Radio ®  Industrial Electronics
Computers e  Automation Electronics

Draft Age?

We have
valuable in-

Aot Tl f formation for Accredited Member

of National Home
Study Council

b every man of

draft age; so

il if you are sub-
e i ject to military

service, be sure

Fik)
to check the toupon. /1 1' 3 Sv— i
“1 ..ﬂi_ TEE MR P :ﬂ‘
JeVK ’ 4141 BELMONT AVE.
DeFOR RA CHICAGO 41, ILLINOIS
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Independent

Service Advertising Program

h your purchase:

of GBS tubes

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

# when he works for you, he bets his fomily's bread and butter he'll do o better job . . .

| for your radio and TV repairs, call the. man who cares...your
| INDEPENDENT SERVICE-DEALER

v He actually bets his famzlu s bread and bultter he'll
do a better job for you .

pends upon it.

For the best
in entertainment
tune to

He is a highly skilled technician, trained and
% equipped to service promptly all makes of radio
and TV sets at a fair price. So next time your
radio or TV needs repairs, call the man who cares.
Call your independent service-dealer.

This family cook is your independent service-dealer. He's that busy neighbor who somehow
finds time to be scoutmaster of his son's troop. He hos his rodio ond TV service business in your
- town . ..and he knows he'll stay in business there only os 1ong os he does superior work. In foct,

and he will.

. his business success de-

Look for this emblem ...

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

©CBS-HYTRON, Danvers, Mass.
A Division of Columbia Broadcasting System, Inc.

BEST 1IN

www.americanradiohistorv.com

ENTERTAINMENT

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

SUPPORTING MATERIAL ALSO EXPANDS

“The Independent Service Business and
Your Future” booklet

« Independent Service decal
» 10 new postal cards

o 16 new advertising mats

« Radio and television scripts

« Consumer booklet “On the Care of a
Television Set”

Ask your CBS Tube distributor
Jor this tie-in material . . . or write for
lustrated broadside PA-181.

CBS-HMYTRON — Danvers, Massachusetts
A Division of
Columbia Broadcasting System, Inc.

TUNE TO CBS

RADIO-ELECTRONICS
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'REX HARRISON v/ |RUDOLF SERKIN

IN | CONCERT BY THE SEA
MY FAlR CAcYy S| |BEETHOVEN | "ERROLL GARNER
LRl A “MOOMUGHT " Seaate
RS vzt ond Iy 1Dy ’ ‘PATHETIQUE Somato
v’/‘ﬁ Alon Jo':u:;m;;! = APPASSIONATA" Sonata

3 ! _frederick Loewe
b »4)‘

A
riginal Broadway Cast

RHAPSODY

ond his IN BLUE

orchestra

~ Ao -
ANDANTT (ANTABN) FROM TNIN STMPHONT
ROMIQ AND JLINT QVE THEME
WALI? $ROM SERINADE 108 $TRINGS
WALTT OF THE FLOWERS - IWEMI FROM MARCHE SIAY
WALTZ HOM SLEEPING DEAUTY RAULEY
ANDAMTE (ANTABKE FROM QUARTIT M D
THEML FROM SYMPHONY PATHETIQUE

AR AR CONEO ¢ | = 4,

.
AN AMERICAN IN PARIS ’ \ N

A MAGNRICENT ADVENTURE IN GH HDEITY SOUND NG

KOSTELANETZ schehqrazade
rimsky-korsakoy

W”QW@# §| THE PHILADELPHIA ORCHESTRA,

EUGENE ORMANDY, CONDUCTDR

PAUL WESTON
and Wiz Music

from

JEROME

'~ KERN

T e S S S SRR

CHOOSE ANY 3 OF THESE HIGH-FIDELITY| COLUMBIA (tp) RECORDS

—RE E

when you join the Columbia ® Record Club—and agree
to purchase 4 selections during the coming 12 months

B Eotumaa o Crrac: ALY 3 0f these bestseling - —[FREE—ANY 3—VALUE UP TO $12.94—MAIL ENTIRE COUPON NOW! |- —

12” Columbia @@ records. We make this unique offer

1937-38 Jazz Concert No. 2

to introduce you to the money-saving program of the ] COLUMBIA @ RECORD CLUB, CIRCLE THE NUMBERS OF THE |
?olumbla ® RecgadthClub o .ta pr?(gr:_am that fge:gct? Dept. 237. Terre Haute, Ind. 3 RECORDS YOU WANT |
or you each mon e greatest works in every field o e ] mats e o J— . ]

4 - . b 3 y FREE gift the 3 records indi- I. Beethaven: 7. Ellington Uptown
music—performed by the world's finest artists, brilliantly cated here: (Select the records you want by circling 3 ‘‘Moonlight’ Sonata; Duke Ellington and '
reproduced on Columbia @ records. numbers in the list at the right) “FAathMique'; Sngata‘: grchestra perform

r : . £ o ‘“*Appassionata’ Senata kin Deep.The Mooche,
ngY_Vm'l;"illEthCenggugol;ERi:(;lzs:ﬁ‘;fgo fv'ﬁ'.gﬁ t::ectl;fmt:eb?gs; ...and enroll me in the following Division of the Club: Rudolf Serkin, piano. Perdido— 2 more.
Club Divisions best suits your musical taste: Classical; {check one box only) % Th}: Vsn‘icet in 12 8 LevantPlays Gershwin |
-Jazz; Listening and Dancing; Broadway, Movies, Tele- . & . g LAl Spiesans, i 3 works — Rhapsody In
vision and Musical Comedies. [ Classical [J Listening and Dancing o amat first made Bl Concerto in F: |
Each month you will receive free the Club Magazine N Br‘:":‘WG_Y- IMgV'eS:’:releVlsm" {1 Jazz Fools Rush In, etc. An Americar in Paris. ||
which describes the current selections in all four Divi- an usical Comedies ing of Swing-
sions. You may accept or reject the monthly selection ) %er:(d;géoi‘é;ﬂgavﬁlaé %o?iasy %ﬁ?azings 12 '
for your Division . . . or you may take records from other Each month you will send Me the Columbia @ Record Original Orch., Trio, popular songs—includ- |
Club Divisions . . . thereby assuring you the widest Club Magazine which describes the records offered in Quartet. Ridin’ High. ing The Song Is You,
possible choice of recorded entertainment. Or you may all four Club Divisions. I have the privilege of accept- Moonglow —9 more. Autumn Leaves, etc. |
tell us to send you NO record in any month. ing the monthly selection in the Division checked above, 4. My Fair Lady " Ll ez |
I bligati B h P tecti or any othgr selection described, or none.at all. My Original Broadway 0. Rimsky-Korsakov:
Your only obligation is to purchase four selections " & Scheherazade
f th than 100 that will be offered during th only obligation is to purchase four records in the next Cast recording with Philadelnhi Oreh '
rom the more than at will be offered during the 12 months at the regular list price plus a small mail- Rex Harrison and Julie lagephia ren

next 12 months. The records you want are mailed and
billed to you at only $3.98 (original cast Musical Shows
somewhat higher), plus a small mailing charge.

FREE BONUS RECORDS GIVEN REGULARLY: The 3
records sent to you now represent an *‘advance’ of the
Club’s bonus system — given to you at once. After you

ing charge. After accepting four records, 1 will recelve Andrews. The com- superb performance of
a free Bonus record for every two additional records r;l:tens(;orq igclu_dmg th?s exoriic score.
I purchase. If not delighted with membership, I may CN LA PO

se. 2 ed All
cancel within 10 days by returning all records. g,‘?;‘fﬁ_"ﬂ",‘nﬁ“e’_‘c

Ormandy. conductor. A I

I1. Music of Jerome Kern
Andre Kostelanetz and
5. The Great Melodies his Orchestra play 20

e R R G T g e R TR S S N L T U T
four records, you will receive an additional free Bonus (Please Print) Ormandy, conductor. 8 12. Coneert by the Sea

record of your choice for every two additiona! Club
selections you accept. Bonus records are superb 12~
Columbia @ records — the very best of the Columbia ()
catalog — just fike those shown here.

Indicate on the coupon which 3 records you want free,
and the Division you prefer. Then mail the coupon at
once. You must be delighted with membership or you may
cancel it by returning the free records within 10 days.

CcOoLUMBIA RECORD CcLUB
Terre Haute, Indiana

® “Cotumbia” @), P Marcas reg.
OCTOBER, 1957 9

memorable selections. Erroll Garner in an
actual jazz perform-
6. MoonlightBecomesYou ance at Carmel, Calif.
Here's mood music in Teach Me Tonight,
Hi-Fi — Paul Weston Where or When, I'll
City Zone.......State and his Music from Remember April —8
CANADA: Prices slightly higher. 78 | Hollywood."12 songs.  more.
Address 11-13 Soho St., Toronto 2B =
If you wish to have this membership credited
to an established Columbia Records dealer. { Dealer's Nome.................... .
authorized to accept subscriptions, please fill
in the dealer’s name and address: Dealer’s Addr PA-1

e e e R e e S T e e Al

Address. ..o
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NEWS BRIEFS (Continved from p. 6)

direction and all right-eye pictures in
the other.

An observer, wearing polarized
glasses, sees the left optical path with
his left eye and the right optical path
with the right. The effective 45-frame-
per-second rate gives him stereovision
without an objectionable flicker.

The system is described as “currently
not feasible for the American living-
room” but is suited for adoption to other
closed-circuit TV uses.

SIGNAL ENHANCEMENT, a technique
which increases the effective power and
range of radar in extremely large
amounts, may give greatly increased
protection against long-range guided
missiles and bombers. Details are high-
ly classified and all that has been re-
leased is that the discovery is a method
of signal enhancement using frequency-
modulation econtinuous-wave propaga-
tion. Announced by the United States
Air Force and Columbia University,
the new system does not increase the
power used, but instead raises the
strength of the reflected radar signal,
compared to background noise received.

TWO NEW TV STATIONS began tele-
casting since our last issue:

WPST-TV, Miami, Fla...................10

KTVC, Ensign, Cimarvon, Kans. .6

KVVG, Tulare-Fresno, Calif., Chan-
nel 27, has dropped out.

WUTYV, Charlotte, N. C., channel 36,
changed to its new call letters from
WQMC.

We now have 503 operating U. S.
stations (413 vhf and 90 uhf), 25 of
which are noncommercial (6 uhf).

THERMO-COMPRESSION, a new tech-
nique for attaching leads to semicon-
ductors, uses heat and pressure to form
a bond between various soft metals and
clean, single-crystal semiconductor sur-
faces. The bond formed by this process
is stronger than the lead itself. Devel-
oped by Bell Telephone Laboratories,
two methods of forming such a bond are
shown in the diagram. One uses a heated
wedge to press the wire lead against
the heated semiconductor with sufficient
(Continued on page 14)

HEATED
WEDGE

FINE WIRE

PRESSURE
PRESSURE

CAPILLARY
TUBE

|
BALLED
WIRE i

HEATED
SEMICONDUCTOR

PRESSURE
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ow to Pass

An FCC License can be

Get Your FCC License

We Guarantee
to train you until you receive

Your FCC License

Completion of the Master Course (both Sections) will prepare you for a
First Class Commercial FCC License with a radar endorsement. Com-
pletion of Section I only of the Master Course will prepare you for a
Second Class Commercial FCC License. We guarantee to train and coach
you, without any additional cost, until you receive the FCC License as
indicated above. This guarantee is valid for the entire period of your
enrollment agreement.

Cleveland Institute Training Results in success with com-
mercial FCC examinations . . . easily . . . and quickly.

every month our trainees get jobs like these:

Boyd Daugherty:

“I recently secured a position as Test Engineer with Melpar,
Inc. A substantial salary increase was involved. My Cleveland
Institute training played a major role in qualifying me for
this position.”

Boyd Daugherty

105 Goodwin Ct., Apt. C

Falls Church, Va.

Top Grade Employers Like These Look

Bendix RGdiO' “We shall look forward to receiving completed
applications from your students.”

PhiICO' “We have employed a great number of well quali-
fied electronics personnel who were graduates of
Cleveland Institute.”

wesﬁnghouse: “We would appreciate your listing our current
openings in your monthly Job Opportunities.”

RADIO-ELECTRONICS
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(Commercial)

your Guarantee of Success in Electronics

in a Minimum of Time |

here’s proof . . .

Name and Address License Time

Vialier Eggers, Pacific Grove 1st 12 weeks
Pau! Reichert, West Salem,.Ohio 2nd 10 weeks
Harold Phipps, La Porte, Indiana Ist 28 weeks
John H. Johnson, Boise City, Okia. 2nd 12 weeks
James Faint, Johnstown, Pa. st 26 weeks

James Glen:

When Jim envolled, he was a tem-
porary employee of the City of
Tacoma, Washington. In the space
of 14 months, he completed the
Master Course and received his
first class license. He is now in-
stalling and maintaining mobile
and microwave equipment.

James S. Glen, Jr.
2920 Knob Hill Road
Tacoma, Washington

To Cleveland Institute

Aerojet-General

American Airlines

American Telephone &
Telegraph Co.

Bendix Radio

Braniff Airways

Burroughs Corp.

Capital Airlines

Continental Northwest Airlines
Air Lines, Inc. Philco

Convair RCA

General Electric Ryan Aeronautical Co.

Glenn L. Martin Co. *Plus many others

Goodyear Atomic Corp.
IBM

International Telephone
& Telegraph Co.

Mohawk Airlines

Motorola

North American
Aviation, Inc.

OCTOBER, 1957

Accredited by National Home Study Council

Cleveland Institute of Radio Electronics I . ”

Desk RE-10, 4900 Euclid Ave., Cleveland 3, Ohio | |

Please send Free Booklets prepared to help
me get ahead in Electronics. | have had
training or experience in Electronics as in-
dicated below:
1 Military
[J Radio-TVY Servicing
[] Manufacturing
[0 Amateur Radio

[] Broadcasting

[J Home Experimenting
[] Telephone Company
[] Other ....ccooiiviiin..

in what kind of work are you In what branch of Electronics

now engaged? ... are you interested? ... ...

City .
Special Tuition Rates o Members of Armed Forces

Desk RE-10

wWwWwW . americanradiohistorv.com

11



www.americanradiohistory.com

12

Sylvania

TV Damper
"T'ubes

New heater-cathode design helps
Sylvania damper types pass this dynamic
arc test with flying colors. Dynamic tests
such as this have now been instituted by
Sylvania on alt important types in every

critical TV function. it's Sylvania’s way
of helping you overcome problems which
often make the difference between profit
and loss and a happy or wunhappy
customer.

RADIO-ELECTRONICS
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new dynamic tests

pProduce high E.I. A

¥ SYLVANIA

LIGHTING -

OCTOBER,

SSylvania damper tubes scored an *Earned
Life Average of 99.547; in a recent test of
types in the 6AX4GT family. This means
greater service reliability for you with an
absolute minimum of trouble resulting from
arcing, heater-cathode shorts and heater
burnouts. It’s the result of a new heater-
cathode design introduced by Sylvania to
meet your service needs.

Earned Life Average is an established
method for evaluating tube life performance;
for the service industry it serves as an index
of protection against call-backs. These tests

RADIO - ELECTRONICS

1957

were performed in TV sets which simulated
field service conditions where high line volt-
ages are encountered.

109 Sylvania damper tubes performed for
a total of 132,890 hours out of a possible
133,500 hours for an Earned Life Average
of 99.549,.

To Sylvania this is satisfying evidence
that the service industry has been provided
with exira protection against the most com-
mon damper tube troubles. We think you’ll
agree too, that in the long run you’ll profit
more with Sylvania.

SyrLvania ELecTrIc PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

TELEVISION -

WWWwW.americanradiohistorv.com
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x NEWS._BRIEFS (Continued from p. 10)

pressure to cause a slight deformation
n of the lead. Another useful connection
is made by butting the balled (or
headed) end of a wire against the
heated semiconductor with a capillary
MR tube. Temperatures of 200° to 300°C
Z‘ and pressures of 5,000 to 10,000 pounds
i per square inch are required by the
process. These are not high enough to
{haﬁ'ect the electrical properties of the

A semiconductor material.

R ﬂunm'w

Calendar of Events

| Society of Motion Picture & Television En-

o gineers Convention, Oct. 6-11, Hotel Statler,
New York.

National Electronics Conference, Oct. 7-9
Hotel Sherman. Chicago.
Fall General Meeting of American Institute

of Electrical Engineers, Oct. 7-11, Morrison
Hote!, Chicago.
New York High-Fidelity Show, Qct. 7-12
% New York Trade Show Building, New York
N. Y. (Annual Convention of the Audio En-
| gineering Society will be held in conjunction
with the show Oct. 9-12.) Rapio ELECTRONICS
will exhibit in Room 526.)
Canadian IRE Show, Oct, 16-18, Automotive
Building, Exhibition Park, Toronto, Ont.,
Canada.
New England High-Fidelity Music Show,
Oct. 18-20, Hotel Touraine, Boston, Mass.
High Fidelity Show, Oct. 18-20, McAllister
Hotel. Miami, Fla.
Ninth Regional NEDA Seminar, Oct. 20-22,
Grossinger’s Hotel, Grossinger, N. Y.
Fourth Annual Computer Applications Sym-
posum, Oct. 24-25, Hotel Sherman, Chicago.
Fall Hi-Fi Festivaf. Qct, 26 27, Kansas Con-
servatory of Music, Kansas City, Mo.
Technical Conference of IRE Professional
Group on Electron Devices, Oct. 31-Nov. 1,
Shoreham Hotel, Washington, D. C.
High Fidelity Music Show, Nov. 1-3, Hotel
Multnomah, Portland. Ore.
International Congress and Exhibition of
Measuring Instrumentation and Automation
(Interkama 1957), Nov. 2-10, Diisseldorf,
Germany.
Puerto Rico Hi-Fi Show, Nov. 8-10 Nor-
mandie Hotel, San Juan, P. R.
High-Fidelity Music Show, Nov. 810, New
Washington Hotel, Scattle, Wash,
Third Annual IRE Instrumentation Confer-
ence, Nov. 11-13, Biitmore Hotel., Atlanta,

Ga.

EIA (RETMA) Radio Fall Meeting, Nov.
11-13, King Edward Hntel, Toronto, Canada.
New England Radio-Electronics Meeting,
Nov. 15-16, Mechanies Hall, Boston, Mass.
High-Fidelity Music Show, Nov. 22-24
Statler Hotel, St. Louis, Mo,

A
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RADAR MAP, which provides a plane’s
pilot with his exact position and true
flight path has been designed by the
Hycon Manufacturing Co. Fully auto-
matic, the instrument makes a photo-
graphic record of radar information on
a slow-moving strip of film. The film
is then sent through a 10-second devel-
oper and is moved across a translucent
illuminated plate for the pilot’s inspec-
tion.

TV RECEIVERS IN EUROPE totaled 8.3
million, according to estimates made
early this year. England leads with 6.6
million receivers. Germany, with 681,
839, is second and France is third with
420,000. Italy has 360,000, Belgium
144,000 and Holland 99,000, At the
bottom of the list is Finland with 2,500
receivers. By comparison, the United
States has 44.5 million.

SYMPOSIUM on Industrial Electronies
is being held at the Morrison Hotel,
| Chicago, Ill., on Sept. 24 and 25. The
main theme of the symposium is the
| characteristies, use and integration of
transducers into complete systems to
measure and control processes from
start to finish. END
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ALLIED’S /755 CATALOG
404 races

the only COMPLETE catalog
for everything in electronics

Get ALLIED’s 1958 Catalog—it’s
complete, up-to-date — 404 pages
packed with the world’s largest selec-
tion of quality electronic equipment
at lowest, money-saving prices. Get
every buying advantage at ALLIED:
fastest shipment, expert personal
help, lowest prices, guaranteed
satisfaction...

WORLD'S LARGEST STOCKS

L UeP
‘&\1‘“1 oy o Latest Hi-Fi Systems and
: - O Components

’ o Money-Saving, Build-Your-
Own KNIGHT-KITS

o Recorders and Supplies

EASY-PAY
TERMS:
Only 109% down,
vp to 18 months
to pay. Available
on orders over $45.
Fast handling—
no red tape.

e Public Address Systems and
Accessories

e TV Tubes, Antennas and
Accessories

o Amateur Receivers,
Transmitters, Station Gear

e Test & Lab Instruments

e Specialized Industridl
Electronic Equipment

e Huge Listings of Parts, Tubes,
Transistors, Tools, Books

featuring:
ALLIED’S money-saving knight-kits:
Finest electronic equipment in money-saving kit form.
Over 50 quality kits available—Hi-Fi amplifier, tuner
and speaker kits, Hobby kits, Test Instruments, Ham
kits (see our KNIGHT-KIT values elsewhere in this pub-
lication). ALLIED KNIGHT-KITS are easiest to build and
they SAVE YOU MORE.

EVERYTHING IN HI-FI

World’s largest selection ) of quality .Hi-.Fi com- send for the leading

ponents and complete music systems—available for ] i

immediate shipment from stock. Save on exclusive electronic supply guide H
ALLIED-Recommended complete systems. Own the

best in Hi-Fi for less! ALLIED RADIO CORP., Dept. 2-K7
100 N. Western Ave., Chicago 80, lil.

BRSe
O Send FREE 404-Page 1958 ALLIED Catalog

Name

Address.

City Zone State

OCTOBER, 1957 15

World’s Largest Electronic Supply House

www.americanradiohistorv.com
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Actual size of new TRC microphone

- - - - - o e . T T . e e S

ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
107 National Street, Elgin, iilinols

16

The TRC

it's versatile...
lightweight...
low cost, too!

Elgin's new TRC dynamic microphone
offers faithful audio reproduction in the
80-8500 cps range, yet lists from $11.50.
It is designed for use with tape re-
corders . . . yet has the versatility to
perform ideally at meetings and assem-
blies, wherever p.a. systems are used.
The TRC is less than five inches long,
weighs only nine ounces, has a pol-
ished, chromeplated case. It is omni-
directional and picks up voices within
a radius of ten feet under average
conditions.

The TRC is also available in crystal
and ceramic types.

Get the facts on this new addition to Elgin's
complete line of ''American’’ microphones.
Write today for specifications and complete
descriptive literature.

www:americanradiohistorv.com
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(orrespondence

HOT WORDS ON BOOSTERS

By telling a Radiological Safety Confer-
ence a few months ago that boosters used
on aging picture tubes might convert them
into sources of X-rays, Dr. James B. Kelley,
a research consultant for the New York
State Commerce Department started a mild
radiation scare. He was reported to have
said that he had personally seen TV sets
“which had their anode voltages raised
front the usual 15,000 to as high as 30,000
or 35,000 volts.” (See “Radiation Scare,”
RaD10-ELECTRONICS, August 1957, page 6.)

It seemed inconceivable that any such set
could exist but, after all, the doctor is an
expert in his own field at least and would
not be expected to circulate irresponsible
statements. So we wrote to active individ-
uals in a number of TV and electronic serv
ice associations, asking if either they o
any of their members had ever seen T\’s
in which the anode voltage had been boosted
as described.

Dear Editor:

It is true that a booster increases
the filament voltage. However it lowers
the high voltage. It does it this way:
As a picture tube gets older it pulls
less current and the high voltage, which
is unregulated in the average set, goes
up. If you put a booster on a set or
replace the tube, the set draws more
current from the high-voltage supply,
which in turn lowers the high voltage.

ForresT L. BAKER
Texas Electronics Association
San Antonio, Tex.

Dear Editor:

I am very puzzled by the comments
of Dr. James B. Kelley who is cited as
an “industrial consultant for the State
Commerce Department” of New York.
Either he is referring to some form of
“booster” which I, in my 38 years ex-
perience in electronics, have never come
in contact with or he is confused.

I have never seen one which raises
the anode voltage. These devices gen-
erally operate on the principle of heat-
ing the cathode to a higher degree, thus
allowing for more complete usage for
the active cathode coating.

In my own service business we use
boosters only as a last resort, to obtain
the utmost in picture-tube life in hard-
ship cases. We feel that the actual

| cost of a good picture tube per hour

of use is so small as to make squeezing
the last drop of highly unpredictable
life hardly worth the eftort. When a
picture tube falls below proper oper-
ating level, it is time to buy a new one.

May I suggest that Dr. Kelly either
prove his point by an actual demon-
stration of a standard booster, using
standard TV chassis, high-voltage
meters and Geiger counters, or cease

RADIO-ELECTRONICS
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This is a brand new edition of the
book which has launched thousands
of men on good-paying careers in
radio-tv-electronics.

It brings you completely up to date—
answers important questions on new-
est career developments in electronics,
including Radar, Guided Missiles,
Servomechanisms, Computers, as well
as Aeronautical Electronics, Broad-
casting (AM, FM, TV), Military,
Navy and CAA Electronics, Commu-
nications and Electronics Manufac-
turing.

This book, “Your Future in the New
World of Electronics,” also shows you
how CREI Home Study leads the way
to greater earnings in the booming
electronics world.

However, CREI does not promise you
a “snap.” With an accredited techni-
cal school such as this you must study
to convert your ambition into techni-
cal knowledge you can sell in the
fabulous Elecironics market.

Since its founding in 1927, CREI has
provided thousands of professional
electronics men with lechnical educa-
tions. During World War II, CREI
trained thousands for the Armed
Services. Leading firms choose CREI
courses for group training in elec-
tronics, at company expense, among
them United Air Lines, Canadian
Broadcasting Corporation, Trans-
Canada Airlines, Douglas Aircraft
Co., Glenn L. Martin Co., Columbia
Broadcasting System, All-American
Cables and Radio, Inc., Gates Radio
Co., Canadair Ltd., Federal Electric
Corp., and U. S. Information Agency.
CREI courses are prepared by recog-
nized experts, in a practical, easily
understood manner. You get the
benefit of time-tested study assign-
ments under the personal supervision
of a CREI staff instructor. This is ac-
complished on your own time, during
hours selected by you, and controlled

by your own will power. This com- |_

OCTOBER, 1957

The data that Lounched
Thousands of Careers
1s yours FREE

Tells how you can be successful

in RADIO-TV-ELECTRONICS
Send for Your Free Copy Today!

plete training is the reason that grad-
uates find their CREI diplomas keys-
to-success in radio, TV and Electron-
ics. CREI alumni hold top positions
in America’s leading firms. At your
service is the CREI Placement Bu-
reau, which finds positions for ad-
vanced students and graduates. Al-
though CREI does not guarantee
jobs, requests for personnel far ex-
cecd current supply. Now is the time
of decision for you. Luck will not

ELECTRONIC te
TECHNICIANS .
Peninsula_Co. has

Growing st class elec
i fOl'.l.St' < to wor

:r;c‘ea r{li;ls bto qualiﬁed appli-
1

Mr. McQueeney,
? | cants. L2 ? ointment.
SOMMERC %
855 CgM ALTO

2 ALO
Pt

P Y .Y

FIELD OF

INTEREST

o considered. Top the

[J Television Engineering Technology

CHECK: [ Home Study [J Residence School {1 Veteran

propel you forward unless it finds you
trained. Contacts won’t budge you an
inch unless you have the skill to back
them up. The answer is: Technical
Training . . . and willingness to learn.
Together they - will bring you in-
creased earnings in this new Age of
Electronics. Fill out the coupon below
and mail it now. We’ll promptly send
you your free copy of “Your Future
in the New World of Electronics.”
The rest—your future—is up to you!

CREI! also offers Residence Training at
same high technical level in Washing-
ton, D.C. Classes start at reqular in-
tervals. Qualified residence school
graduates earn degree "'Associate in
Applied Science.” Check coupon if
you prefer residence study. .

VETERANS: If eligible for training
under the new G.l. Bill of Rights,
check the coupon for full information.

Industry Calls for CREI
training By Name . . .
SO SHOULD YOU!

Here you see an actual help
wanted ad from the San
Francisco Examiner, April 1,
1956, one of many which
specify “CREI or equal”
training. This shows that in-
dustry approves CREI train-
ing, even insists on it.

FILL OUT AND MAIL TODAY—BEFORE YOU FORGET IT!

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 1410-D, 3224 16th St., N.W., Washington 10, D.C.

ECPD Accredited Technical Institute Curricula - Founded 1927

Please send me your course outline and FREE Illustrated
Booklet "Your Future in the New World of Electronics’ ...
describing opportunities and CRE! home study courses in
Practical Electronic Engineering Technology

CHECK l[] Electronic Engineering Technology

O Broadcast{AM, FM, TV Engineering Technology
GREATEST SD Aeronautical Electronic Engineering Technology

To help us answer your re-
quest intelligently, please
give the following infor-
mation:

EMPLOYED
BY

TYPE OF
B PRESENT WORK.....cooccvivimrus

SCHOOL
BACKGROUND.....ccoovmrrinnnn

ELECTRONICS
EX R BRI E N B

IN WHAT BRANCH OF
ELECTRONICS ARE YOU
MOST INTERESTED?
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Gl

PHONOMOTORS
GUARD YOUR
REPUTATION

./ T LY & ivawsr ol oy 5 e,

Your reputation is secure when you follow
the nation’s leading O.E.M.’s and rely on
Gl for all your phonomotor needs. No other
line can match Gl's long record of depend-
able performance . . . and none can offer
you the convenience of a complete selection
of models from a single source. It pays to
Rely on GI!

RELY on GI

MODEL D-10, 4-pole,

shaded pole A.C. induc-

tion type for tape, wire,
or disc recorders

$00000000000000000000006000

MODEL BX
Battery powered,
3-speed motor
(45, 335, 16%; R.P.M)

2500000000090 000000000000

MODEL SS3-3speed
SS4 ~ 4 speed
2-pole motor

MODEL DSS
3-speed, 4-pole motor

0000000080000 00000800000000000000000000800008008800000

MODEL DR
2-speed
4-pole motor

MODEL RM 4
Single speed
4-pole motor

MODEL AX
Single speed
2-pole motor

o...........oo..-ooo-oooooooooo-ooooooooo.oooooo.o‘.........-.............l...~

000000000000 0000000010 0000000000800800000000008

DEPT..GR ® ELYRIA, OHIO

Al-Transistor Tape Playback Preamplifier °
How to Use Tube Data L4
Testing Audio Amplifiers L4
Tricky Circuits in TV

De Luxe Remote Baby Sitting System

Tricks with Neon Lamps

Tiny-Tran—A Real Pocket Radio

A New Basic Audio Amplifier for the
Constructor

® Substitution Resistance Boxes Make
Servicing Easy

Cheap TV Substitution Picture Tube

Common Fallacies in Color TV Servicing ]

The NOVEMBER i ssue of RADIO-ELECTRONICS goes on sale October 24 at all better parts distributors and newsstands

SUBSCRIPTION RATES
One year $4.00 Two years $7.00

Three years $9.00
RADIO-ELECTRONICS Y

154 West 14th Street, New York 11, N.Y.
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CORRESPONDENCE (Continued)

to attempt to alarm our customers, We
have enough problems as it is.

Frank J. MocH
National Alliance of Television &
Electronic Service Associations
Chicago, Il

Dear Editor:
While we were aware that using a
TV filament booster causes no increase
in anode voltage, a test was made by
Warren Schei, our products director.

The results were “absolutely no in-
crease in anode voltage.”

To increase the normal 15,000 volts
to 30,000 would necessitate a doubling
of the horizontal output. This would
almost immediately cause a voltage
breakdown and shorting before the
voltage could build up to that level
The commonly used rectifier tubes have
maximum inverse voltages of from 16,-
000 to 21,000.

There is merit, however, to the
dangers of X-ray radiation. The Minne-
sota Television Service Engineers, Inc.,
in cooperation with the University of
Minnesota and Setchell-Carlson, Inc.,

| are planning tests on radiation. The

results should give us answers as to
the amount of radiation and its dangers.
If there were no dangers manufactur-
ers would not need to include disclaim-
ers in rectifier-tube cartons, on picture
tubes ov in service notes. If we must
“live with it,” what have we got? We
hope to find out. JouN HEMAK
American Institute of Television Service
Minneapolis, Minn.

DR. KELLEY REPLIES
Dear Editor:

I am sorry that I was unable to
answer your letter of July 1 sooner
but I have been out of the country for
some time and as a consequence have
fallen behind on my mail.

With regard to the question you raise
concerning a report of research done
on television boosters 1 should like to
correct what is apparently a misunder-
standing on your part. At a Radio-
logical Safety Conference held from
June 12 to June 14 at Canisius College
in Buffalo, N. Y., I delivered a paper
entitled “Basic Physieal Principles of
Ionizing Radiation.” I did not discuss
television in that paper. However, in
an interview with a reporter for the
New York Times which I gave after I
had delivered my paper I mentioned
the fact that I had seen television
receivers that had had their voltages
boosted to levels which were approx-
imately those at which soft X-rays
might be given off.

Since the term booster has a tech-
nical significance in the television re-
pair business, there was some confusion
over my use of the word boost in a
generic rather than technical sense.
My opinions are based on sets which
I have seen which had very high volt-
ages and also on the fact that color
television sets will have substantially
higher voltages than black-and-white
receivers. What I said was in the nature

(Continued on page 22)
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Prepare for a Good Paying Job—Or Your Own Business

25 BIG KITS “I Will Train You at Home ih

| RADIO-TELEVISION

On Liberal No Obligation

New Equipment! New Lessons! Enlarged
Course! The true facts are yours in my
big new catalog . . . YOURS FREE . . .

JUST MAIL COUPON!

» I can train and prepare you in as little as
10 months to step into the big opportunity
Radio-Television service field. Train without
signing a binding contract . . . without obli-
gating yourself to pay any regular monthly
amounts. You train entirely at home in spare
hours . . . you train as fast or as slowly as
you wish. You’ll have your choice of THREE SPRAYBERRY TRAINING
PLANS .. . planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled
catalog plus sample lesson~both FREE.

Frank L. Sprayberry
Educational Director

Train the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Multi-Tester, plus other test units. You will have a complete sec
of Radio-TV test equipment o start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely crained Radio-Television Service Technicians.

See for Yourself... Make Your Own Decision
NEWEST ke i s
DEVELOPMENTS ... Mai Couvpon loaay:
Your training The coupon below brings you my big new catalog plus
£ covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read
e RCAB OF SRR Television, F M, the faces . . . to see chat I actually illustrate every item
2 °‘f'!|°“°P.e I include in my training. With the facts in your hands,
- Se.”“?mg’ Bigh you will be able to decide. No salesman will call on you.
Fidelity Sound h | d bligaci Mail i
and Transistors. The coupon places you under no o igation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

1512 Jarvis Avenue, Dept. 20-T, Chicago 26, lllinois

Mqil This Coupon For Free Facts and Sample Lesson

e SPRAYBERRY ACADEMY OF RADIO-TELEVISION
O HAKE mosyy g 1512 Jarvis Ave., Dept. 20-T, Chicago 26, M.

Radio Telewisign

TRAINING PR

5 :’.)
e

Please rush all information on your ALL-NEW Redio-Tele-
vision Training Plan. | understand this does not obligate me
and that no salesman will call upon me. Include New Cata-
log and Sample Lesson FREE.

Name Age

Address.

City. Zone. State
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WHAT'S £ FROM

Now...2 Ways to Add
UHF to Your Fringe
Area Color’ ceptor

Here’s something really new!

A UHF antenna (Winegard Mod.
GG-1) that connects in series with the
same lead used for the VHF Color-
’ceptor. No couplers . .. no loss...no
interaction. Perfect results every time!
Can be oriented independently from
CL-4 or CL-4X. Same general fea-
tures as on GG-2 shown below. Com-
pletely gold anodized. Only $7.95.

New UHF Colinear Yagis
Model GG-2 mounted
with CL-4X Color’ceptor

High gain UHF antenna has 4 col.
driven elements, 10 directors, 6 re-
flectors. Pin point directivity. No
minor lobes. Flat frequency response.
Can be stacked up to 16 bays for up
to 21 db gain. Completely gold ano-
dized. Can be ordered factory peaked
to favor your channels. Only $14.95.

NEWS NOTE: Color’ceptor, the favorite
fringe area antenna of professional in-
stallers everywhere, is now even better!
—NEW TDM insulators. Low loss,
unbreakable— NEW special alloy plus
extra reinforcing used in reflectors.
Four times more durable—NEW sun-
fast gold finish. Permanently anodized.

&2 Wire

eyal'd Co.

... NEW. .. SUPER

S g ¥ FE,
twilight
FOR THE TWILIGHT* TV AREA

- )
BlggeSt Advance vet EXCLUSIVE ENGINEERING INNOVATIONS
- ' 0 UNIVERSAL MOUNT* goes up in minutes

“ n enna es‘g“ .super-sturdy .. _eliminates ugly guy wires,
= chimney brackets...fits all surfaces, flat,

sloping and vertical.

Something new and wonderful has hap-
pened to antennas! Now you get the
“whole ball of wax” ... mast, lead-in,
Antenna, mount . .. everything factory-
assembled —factory-engineered into one
simple, integral unit!

SPECIAL DRIVE FASTENERS go in like
nails, hold like screws. . . special gaskets seal
roof automatically.

SNAP-OUT MAST CLAMP ... automatic,
self-aligning. No tools.

SERIES-FED UHF new intermixed design.
No loss, no interaction, one lead-in. Can't

o NO loose parts to assemble become obsolete. And at no extra cost!

® NO wires fo strip ELECTRO-LENS HIGH GAIN DIRECTOR

SYSTEM for ultra tinear frequency response
and no ghost-catching minor lobes on any
channel.

Just take your Twilight out of the box
...pop it open. .. put it up as easy as
driving 3 nails. . . it’s as simple as that!
Now you can make a complete installa-
tion (in most cases without even getting
on the roof) in no more time than it takes
to pull a TV chassis for repair! Twilight is
so easy . ..1t’s a breeze to install.

Engineered for results . . . styled to sell
. as new and modern as today!

DUAL “T” MATCHED DRIVEN ELE-
MENTS . .. end-fire phased. Accurate 300
ohm impedence match.

PERMANENT NON.CORROSIVE ANO-
DIZED FINISH in Sunfast Gold, Twilight
Blue or Starbrite Silver. .. looks better, sells
faster...makes all other antennaslook as old-
fashioned and out-of-date as they really are.

O © ® 6006 O

Horizontal Directivity Patterns
SENSITIVITY COMPARISON CHART i g

Note extremely linear frequency response of Twilight

) @
90° %
FM q> 2-6 (D
: o° ()
’ R D 90° 90°
INSIDE ANTENNAS CONICALS TWILIGHT 713 14-83
£
e ”‘) *Patent
. Pending

(A e
> ' NEW PEEK-A-B0O PACKAGE

Makes beautiful display ...lets
customer see merchandise without
opening carton...has complete
sales story pitched to your cus-
tomers on back of carton.


www.americanradiohistory.com

Winega

i

COMPACT. .. POWERFUL!

WINEGARD
TWILIGHT, MOD. TL-283

All Channels 2-83 plus FM
Color or Black and White

All aluminum construction . . . can’t stain
roof. The Twilight* installation includes:
antenna with mast, lead-in wire and set
terminal clip attached; universal mount-
ing base with special drive fasteners, roof-
sealing gaskets and stand-off insulators.
Antenna width: 87”—Height including
mount 53". Net wt.: 414 lbs., Shpg. wt.:
6 lbs. Can be mailed parcel post.

sy

R,

You can buy Twilight two ways:
complete installation, Mod. TL-283,
list $29.95; Twilight head only with
standard mast clamp, Mod. 283,

;3)

Note: list $19.95.
50 ft. heavy 80-mil % ;
300 ohm lead-in wire ) Absolutely
ith set terminal clip. ) q
with set terminal clip W Nothing
=X ) Else
\v\ g TO BUY

Twilight Mounts on ANY Surface—Sloping, Flat, Vertical
: Seete —

Side of roof End of roof

Flat or trailer

THIS IS THE
TWILIGHT AREA

The “in-between” Twilight area

(5 to 35 miles) presents reception

problems all its own. Most set

owners living within its bound-

aries have been enjoying neither

the finest TV reception nor the

poorest.

Because the Twilight area has

many of the reception difficulties

of both the fringe and primary

areas, almost every type of an-

tenna from rabbit ears to large

arrays is used here. None of which

were actually designed with the

Twilight area’s actual require-

ments in mind.

An extensive survey made by the

Winegard Company in the Twi-

light areas of some of our larger

cities brought to light these amaz-

ing facts:

® 429, of the TV owners were
not really satisfied with their
reception

® 729, of these dissatisfied TV
viewers were using set-top an-
tennas

® 539, didn’t like antennas on top
of their set

® 349, said set-top antennas were
too difficult to adjust

o 499, thought outside antennas
were too big and unsightly

® 349, thought outside antennas
were too susceptible to corro-
sion-stained roofs . ..and were
ruined by weather

® 499, of all set owners questioned
were willing to spend up to
$30.00 for a TV antenna that
would overcome all these objec-
tions. 7% would spend up to
$60.00

With the above information, Wine-

gard engineers went to work to

produce the first antenna designed

specifically for the needs and wants

of TV set owners in the Twilight

area.

We call this new electronic master-

piece . . . appropriately enough . .,

the Twilight!

.‘.-------------------------------------.

3000 Scotten Blvd., Burlington, lowa

[] Complete information on Twilight plus sales aids.
[) Other Winegard Do-It-Yourself antennas and kits ag

[(] Complete informotion on high powered Color'’ceptor.

State

SELL THE LINE THAT HELPS YOU SELLY M"-PSter: I iichus co. uprrevs
e ]
List price established nationally Winegard E
Ty in Life magazine at $29.95. Extra D'sgl':;um A A
POST long discount structure so you ; '
can allow trade-ins or free instal- : )
Better MOMeS 1o e vou wish...and stits Mail Coupon T el
&Gal'dcl\S make your normal profit. Today! E City
wWww.americanradiohistorv.coth
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demands a fine antenna..®

... and the audiophile’s best bet for clear, sparkling FM

sound is an AMPHENOL broadband FM antenna. Available
in two popular models, AMpHENOL FM antennas have been
carefully engineered for specific reception problems. The
114-008 “Inline-type” folded dipole and reflector offers
the unidirectional directivity pattern, high gain and me-
chanical rigidity that have made ampHENOL’s tv Inline
antenna famous. The 114-010 “Turnstile” double folded
dipole is intended for use in urban areas where there
are many FM stations. Its circular directivity pattern
assures efficient pick-up of such stations.

* Do it yourself
COMPLETE KITS $16.25 each, list

AMPHENOL ELECTRONICS CORPORATION chicago 50, illinois

www.americanradiohistorv.com

CORRESPONDENCE (Continued from p. 18)

of a warning telling people to be care-
ful, particularly where children are
concerned, that they do not put their
faces too close to the receiving set (I

| recommended a distance of 6 feet from

the set). It is my feeling that so little
is known about both the short- and
long-range effects of radiation that,
when one is dealing with any instru-
ment potentially dangerous in this area,
extreme caution is always advisable.
It is a caution I use with my own
children and a caution a great many
of my colleagues also use.

I had been referring to an increase

| in the anode voltage and not the serv-
| iceman’s low-power “booster,” which,

incidentally, I have on my own TV.

I do not know how widely special
glasses are used on commercial tele-
vision receivers. I do know that one of
the large manufacturers of the glass
envelopes uses barium glass on the face
of the viewing tube. This, however, is
something that has been developed only
in the last several years. I understand
from this same manufacturer that a

| barium lead glass will be used on the

color glass envelopes he manufactures.
The reason he gave me in both instances
was that, while most information to
date would seem to indicate that the
radiation of a television viewing tube

| is quite low, he would rather be sure

than make a dangerous mistake. The

plate glass which is usually in front

of the tube is of the same composition

as that found in ordinary windows.
JaMEs B. KELLEY

Consultant,

Technical Industrial Research

BASEMENT TECHNICIAN
Dear Editor:

I am a part-time ‘“basement tech-
nician.” So this is how I see things!

For one thing, I do not have the
necessary capital—or name—to open
up a nice successful full-time service
business. Maybe I should go to work
for some service company. Well, [ admit
I might not get the pay I'm enjoying
from my present full-time job. And
with five kids it’s hard to take a cut.

You full-timers have many good
arguments and I’m with you on them.
The part-timer is inclined to be cut-
rate. I'm one who isn’t! In my locality
1 believe a service call should be about
$5. They once were! Now it's $3.50.

I put in some 16 months at a full-
time radio school (plus a little Navy
training). I put a lot of cabbage into
test equipment, other than serew-
drivers and emission tube testers, so
catch me at cut-rating and I'll eat it all.

One thing I would like to know.
How many of yown full-time boys were
once part-timers?

About licensing, I'm for it! No
license, no servicing. However, I'd
want the license awarded on the basis
of technical knowledye and ability.

All I ask is a fair chance to show
I'm not an incompetent. If you have a
“dog,” I'd like to try myself against it.

LARRY SCHWARTZ
Canton, Ohio END

RADIO-ELECTRONICS
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LEARN ELECTRONICS! GE voun
H

a

EARN MORE MONEY!
&

F.C.C. LICENSE—THE KEY TO BETTER JOBS IrS' us
An F.C.C. commercial (not amateur) license is your ticket to higher pay
and more interesting employment. This license is Federal Government
evidence of your qualifications in electronics. Employers are eager to &
hire licensed technicians. ccmmerClu
LEARN BY MAIL OR IN RESIDENT CLASSES A
Grantham School of Electronics specializes in preparing students to
pass F.C.C. examinations. Correspondence training is conducted from
Washington and Hollywood; resident DAY and EVENING classes - ) [
are held in both cities. Either way, we train you quickly and well—

NO previous training required. A beginner may qualify for his first

class F.C.C. license in as little as 12 weeks. lICENSE
THE GRANTHAM COMMUNICATIONS ELECTRONICS COURSE

offers you complete preparation for F.C.C. examinations required for
a first class F.C.C. license. Even though it is planned primarily as

preparation for F.C.C. examinations, it is not a “cram course” but
prepares you by TEACHING you electronics.

HERE’S PROOF that Grantham Students prepare for F.C.C. exami-
nations in a minimum of time. Here is a list of a few of our recent
graduates, the class of license they got, and how long it took them:

License  Wks.

Leo Bishop, 37 Calle Contenta, Flagstaff, Ariz. 1st 12
Carl Deare, Jr., P.O. Box 467, Jeancrette, La. 1st 11
Robert Umthun, 1918 Eye St., NW, Washington, D.C. 1st 21
Tommy Lesley, 422 Wood St., Maysville, Ky. 1st 9
Dan Breece, Station KOVE, Lander, Wyo. Ist 12
Robert Todd, Station WWBG, Bowling Green, Ohio 1st 13
Jackson York, 1029 N. Quincy St., Arlington, Va. Ist 15
Paul Chuckray, 6874 Weber Rd., Affton, Mo. 1st 11

OUR GUARANTEE: If you should fail the F.C.C. exam after finishing
our course, we guarantee to give you additional training at NO ADDI-
TIONAL COST. Read details in qur free booklet.

TWO COMPLETE SCHOOLS

To better serve our many studerts throughout the entire country,
Grantham School of Electronics maintains two complete schools—one
in Hollywood, California and one in Washington, D.C. Both schools
offer the same rapid courses in F.C.C. license preparation, either
home study or resident classes.

For FREE Booklet CLIP COUPON
and mail in envelope or paste on postal card

MAIL TO SCHOOL NEAREST YOU

Get your First Class Commercial F.C.C. License in 12 weeks
by training at

GRAN THAM } Grantham Schools, Desk 74-R l

| 821-19th Street NW. gp 1505 N. Western Ave. l»

SCHOOL OF ELECTRONICS | Mmufini™ o EhLigmemy: |
I Please send me your free booklet telling how I can get I

I ;1}11)' cqm|ncr?ilqlgq§.()C.C;‘(}icensel quickly.‘ul uaderstand l‘

HOLLYWOOD DIVISION ere 1s no obligation a. no salesman wiil call. 4

| I

1505 N. Western Avenue, Hollywood 27, Calif. Phone: HO 2-1411 { Name - ) Age =
WASHINGTON DIVISION | Addiress SO :

821 - 19th Strect, N.W., Washington 6, D.C. Phone: ST 3-3614 ! |

=- City State |

| 1 am interested in: [] Home Study, [] Resident Classes |

VT IS F ey - _ 8 J
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1 the best color TV picture

the growth ot color TV means an even greater demand for
CDR Rotors for pin-point accuracy of anteana direction.

2  a hetter picture on more stations

CDR Rotors add to the pleasure of TV viewing because
they line up the antenna perfectly with the transmitted

TV signal giving a BETTER picture . . . and making it
possible to bring in MORE stations.

tested and proven dependable

.thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere in the nation. Quality

and engineering you know you can count on.

——l
mﬂil{“\l{ i

4 pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on teading TV stations Is
working for YOU . . . pre-selling your customers.

5 the complete line

a mode! for every need . . . for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . . . the right CDR Rotor for the right job.

A ﬂ.

SOUTH PLAINFIELD. N g w CLEVELAND 13, OHIO

24 RADIO-ELECTRONICS
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Need For Television
Technicians To Rise

Industry Warneq

About Short
Of

age
Trained Mep

;a Head Expects

Sylvaﬂ c Gains

Huge Electroni

AR(A HEAD PREDICTS SALES
BOOM FOR COLOR TV SETS

*  All over the nation the Television-Radio-Electronics industry is making News —
News that means opportunity for YOU. You can cash in on the headlines.

= % | WILL TRAIN YOU AT HOME FOR A TOP-PAY JOB IN TELEVISION

I will prepare you for a spot in America’s fastest-growing industry. You can
become a trained technician in your spare time without giving up your present
job or soaial life. No experience needed. : -
L Clane, 88, MA

LEARN BY DOING p-ahis
Ammeter-Ohmmeter
(xd
Fresident, Rodio-Televirion

T a oo As part of your training | give you the equipment you
idifantiato  need to set up your own home laboratory and prepare
for a top-pay job or set up your own business. You build and keep a
TELEVISION RECEIVER designed and engineered to take any size
picture tube up to 21-inch. (10-inch tube furnished. Slight extra cost for |
larger sizes.) . . . also a Super-Het Radio Receiver, AF-RF Signal Generator,

Combination Voltmeter-Ammeter-Ohmmeter, C:W Telephone Transmitter,

Public Address System, AC-DC Power Supply. Everything supplied, including

W Telephone Tronsmitter

Supee-Het
Radio Receiver

AF-RF Signel Genergtor Public Address System

all tubes. Sylvanio Now Sponsoring RTTA"s Color TV Technician Course
- One of the naiionE's largest electronics manufacturers and

marketers, Sylvania Electric Products, Inc., in its continuing

liTUDY NEWEST DEVELOPMENTS ] effort to cooperate with independent service dealers is now

.. A . o sponsoring the RTTA Color Television Technician Course.
My training covers all the latest developments in the fast-growing Television- The Color Television Technician Course is being made avall

9 . o able to authorized Sylvania Dealers throughout the 48 states wheo
Rcd|o-E|ectr0mcs mdustry. You learn about FM — RADAR — COLOR TV - are interested i: u;y)andinq :heir knowledge and experience in

TRANSISTORS — PRINTED CIRCUITS, ete. Celor QIR e2Vicing;

CHOOSE FROM FOUR COMPLETE COURSES i WP RE Etn send you my new 40-page book,

KOW 10 MAKE “How to Make Money in Television-
covering all phases of Radio, FM and TV ol A Radio-Electronics,” a Free somple les-
son, ond other literature showing how
and where you can get a top-poy job
in Television.

'MAIL THIS COUPON TODAY !}

1. Radio, FM and Television Technicion Course—no previous experience needed.

2. FM-TV Technicion Course—previous training or experience in radio required.
3. TV Studio Technician Course—odvanced course for trained men.

4. Color TV Technician Course—Includes latest color TV circuits. L B B §F 0 B B B B | -l
Mr. Lecnard C. Lane, President

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! l RTTA .
Dept. RE-10D, 52 East 19th Street, New York 3, N.Y.

After you finish your home study training in Course | or 2
you can have two weeks, 50 hours, of intensive Lab work on

modern electronic equipment at our associate resident school, VETE R ANS
.Pierce School of Radio & Television. THIS EXTRA TRAINING

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
SAMPLE LESSON, and FREE aids that will show me
how | can make TOP MONEY IN TELEVISION. | under- [
stand | am under no obligafion.

(PLEASE PRINT PLAINLY}

IS YOURS AT NO EXTRA COST WHATSOEVER! My Schoot fully approved
to trKain Veée'rags"ugde; Name. Age
new Korean G. 1. Bill. Don’ e —
FCC COACH’NG COURSE Lose y(t)ur school Ibenef_its Address
Important for BETTER-PAY JOBS requiring FCC License! You diysc"{,i',;';“d‘a",‘; Ioo: %Om;? e
get this training AT NO EXTRA COST! Top TV jobs go to City. Zone____State

FCC-licensed technicians.

{J Color TV Tech. Course

LB adio- MV 8 Write discharge date

Radio-Television Training Association e e

52 EAST 19th STREET ¢ NEW YORK 3, N. Y. ¥ L ¥ 1 1 1 V7

Licensed by the State of New York @ Approved for Veteran Training | NO OBLIGATION!
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Removes all static and dust while record is played;

new moving coil microphones and transistor amplifier

ESL DUST BUG The automatic record cleaner

The problems of dust, lint, and static buildup on phonograph

records and pickup styli have been solved by this ingenious new

invention which cleans the record as it is being played. The plush

pad is slightly moistened with special, harmless activating I
fluid supplied in a replaceable applicator. This helps to loosen ‘ i
groove dust and dirt, which is then collected by the pad. It also = *

neutralizes the static charge present in all records. Every point on

an LP record is cleaned by the wide pad approximately one

hundred times during a single play.

ESL Dust Bug, complete with Dust Bug Fluid in applicator $5.75

ESL MOVING COIL MICROPHONES Highest fidelity at moderate cost

Electro-Sonic Laboratories
is pleased to annonnce a
complete new line of superb
moving coil microphones,
microphoue trausformers,
and miniature earphones.
For every application—
broadcasting, professional
recording, home recarding,
dictating machine, and
public address— there is

a low ispedance ESL
mticrophone specifically de-
signed ro provide the
highest quality of per-
formance at sensible cost.

A brochure describing the

entireline of ESLmoving coil
wiicrophones and accessories
is available free upon request.

ESL TRANSISTOR AMPLIFIER Hun-free low impedance amplification

This hum-free, low-distortion amplifier can provide improved
performance with moving coil microphones, for which it is a
preamplifier, and with ESL electrodynamic cartridges, for

which it is a pre-preamplifier. As its frequency response is flat and
unequalized. it does not replace the conventional phono
preamplifier. It permits use of greatly superior low-impedance
microphones—such as the ESL—with medium-price tape recorders.
Voitage gain: 20-30db (1:10-1:20 voltage step-up) - Signal-to-noise ratio: minus 50 db
Frequency respanse: 20-20,000 ¢ps = ¥ db « IM distortion: 1/10 of 1% » Input imped-
ance: 100 ohms « Qutput impedance: 2,000 olusus » Battery life: 1 year « Hum level: zero

ESL-1A, complete with battery $16.50

FOR LISTENING AT ITS BEST

EleCtrO‘SonlC Laboratorles, Inc- Additional information available
Dept. E« 35-5 4 Thirty-sixth St » Long Island City 6, N.Y. free upon request 1o ESL

RADIO-ELECTRONICS
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Learn TElEVISION-RADIO

Servicing or Communications
by Practicing at Home
in Spare Time

- WITHOUT EXTRA CHARGE
you get special NRI kits developed |
to give actual experience with T'V-
Radio equipment. You build, test,

. experiment with receiver or broad-
casting circuits.
equipment
yours to
keep.

r"""--..b

u Y -
L. f NRI Has Tramed Thousands for
"‘“ Successtiul Careers in TV-Radio

Have the High Pay, Preshge, Good
Future of a Skilled TV-Radio Technician

People look up to and depend on the Technician, more than
ever before. Offices, plants, homes everywhere are obliged to
buy his knowledge and services. His opportunities are great

and are increasing. Become a TV-Radio Technician. At home,
and in your spare time, you can learn to do this interesting, satis-
fying work—qualify for important pay. To ambitious men
everywhere here in the fast growing Television-Radio field is
rich promise of fascinating jobs, satisfaction and prestige as
well as increasing personal prosperity.

Increased Opportunities in Growing Field

Studio Engr., Station KATV
“I am now Studio Engi-
neer at Television Sta-
tion KATV. Before en-
rolling for the NRI
Course, I was held back
by limitation of a sixth
ade education.” BiLLY
ANCHEZ, Pine Bluff, Ark.

Hus All the Work He Can Do

“Since finishing NRI
Course I have repaired
more than 2,000 TV and
Radio sets a year. NRI
training certainly proved
to be a good foundation.”
H. R. GorpoNn, Milledge-
ville, Ga

Hus Good Part Time Business
‘Quite early in iy train-
ing I started servicing
sets. Now hav2 com-
Metely equippec  shop.

y NRI trainingz is the
backbone of mg pro-
gress.” E. REDA
Tacoma, Wash.

A steady stream of new Electronic products is increasing the
job and promotion opportunities for Television-Radio Tech-
nicians. Right now, a solid, proven field of opportunity for

@
To sorrer ray. €€ Other Side o~
good pay is servicing the tens of millions of Television and

e e w CUT OUT AND MAIL CARD NOW ; - s
Radio sets now in use. The hundreds of TV and Radio Stations |-

on the air offer interesting jobs for Operators and Technicians. ' SAMPLE lEssou NO STAMP NEEDED!
. More Money Soon—Make $10 to $15 a A“D CATALOG WE PAY POSTAGE

Week Extra Fixing Sets in Spare Time

NRI students find it easy and profitable to start I
fixing sets for friends and neighbors a few months I
after enrolling. Picking up $10, $15 and more a
week gives substantial extra spending money. I
Many who start in spare time soon build full time
TV-Radio sales and service businesses. '

The Tested Way

This card entitles you to Actual Lesson on Servicing, shows
how you learn Television-Radio at home. You'll also receive
64-Page Catalog.

NATIONAL RADIO INSTITUTE, Dept. A

ob and ('.artﬂ A

\ _ Act Now— See What oppm\unmCS.

NRI Can Do for You ¥ Washington 16, D. C. B for 1
Please mail me the FREE sample lesson and 64-Page {
yelz}x!s hf: ?ﬁgﬁd' Iver 4(_) Catalog. (No Salesman will call.) f RAD‘O -V el
ping sim NS }!.s
plified practical training | Name Age o TEC“MC\A
methods. You train at & "~ ——— Y v
home. Get practical experi- Address._ ol ] ;

ence, learn-by-doing. Ad- | £
dress: NATIONAL RADIO IN- g City ... . Zone ____State Lk -~
STITUTE, Washington 16, D. C. I ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL == A

www.ameriCanradiohistorv.com
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Technical "KNOW-HOW' Can Give You Interesting, Important Work

LEARN-BY-DOING with Kits NRI

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this
/4 modern receiver.
Learn-by-doing.

Sends at No Extra Charge
i YOU BUILD Signal Generator

{I L You build this Signal Generator.
1 Learn how to compensate high fre-

‘ . 3 E E quency amplifiers, practice aligning

-

typical L.F. amplifiers in receiver

' circuits.
N e Make tests,
(] i conduct ex-
il periments. J

~

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course |
you build this low power Transmitter, |
learn commercial broadeasting operators’
methods, procedures. Train for your FCC
Commercial Operator's License.

i
YOU BUILD Vacuum Tube | ‘- ‘L

Voltmeter N _
Use it to earn extra cash ( ‘-‘"“-—--,..

fixing neighbors’ sets;

Y
bring to life theory ”
you learn from *
NRI’s easy-to- .

understand texts.

»

For Higher Pay, Better Jobs

Be a Television-Radio Technician

Servicing Needs

More Trained Men

Portable TV, Hi-Fi, Transis-
tor Radios, Color TV are
making new demands for
trained Technicians. Good op-
portunities for spare time
earnings or a business of your

ey ==
Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.
Trained Radio-TV Opera-
tors have a bright future.
-—-——-—————-—-———--1

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R.)
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE

Washington 16, D. C.

WW\W. AT s | FHiSTO

Train at Home the NRI Way

¥ Famous for Over 40 Years

- NRI is America’s oldest and largest home study

A Television-Radio school. The more than 40 years’

J«FE- Smith, experience training men for success, the outstanding

ounder  record and reputation of this school—benefits you

in many ways. NRI methods are tested, proven. Successful

graduates are everywhere, from coast to coast, in small towns

and big cities. You train in your own home, keep your present

i’gb while learning. Many successful NRI men did not finish

gh school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends

Many Kits for Practical Experience

You don’t have to know anything about electricity or Radio
to understand and succeed with NRI Courses. Clearly written,
well-illustrated NRI lessons teach TV-Radio-Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
is yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of your life. Do it
now. Reasonable tuition. Low monthly payments available.
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

_tWork
] .i\..

'»

Now Quality Control Chief NR1 Course Easy to Works on Color-TV

“Had no other training Understand “NRI changed my whole
in Radio before enroll- | gpened my own shop life. If 1 had not taken

ing, obtained job work- receiving my di- the course, probably
ing on TV amplifiers be- bﬁf‘,’,‘,’; 1 "\8\'0‘ hafi to would still be a fireman,
fore finishing course. Lire extra help. I am in- struggling along. Now
Now Quality Control dependent in my own Control Supervisor at
Chief.” T. R. FAva- pidiness.' D. P. Cres- WRCA -TV.” J. F.
Loro, Norwich, N. Y, sEv, Stockton, Cal. MELINE, NewYork, N Y.

SAMPLE LESSON iy
64-page CATALOG information on
both FREE

the Tested Way
to Better Pay
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how long would it take you to solve this service problem?

PHOTOFACT

helps you lick problems
like this in just minutes

for only*Z% per model!

Let’s take a look at this problem: A condition such
as this can exist only when there is no signal reach-
ing the picture tube or the audio output stage. Using
the Tuner Service data (found in every PHOTOFACT TV
Folder), first isolate the trouble by connecting an am-
plitude-modulated signal to the mixer-grid test point
“D.” The appearance of one or more black bars on
the face of the tube would indicate that the trouble is
probably in the tuner. So look for the following pos-
sible causes.

Defective oscillator-mixer tube

. Defective RF amplifier tube

® 66

HOO® @

/__&r_v \ o ;.Aﬁ'#':____
N o £
e TR

{("“)
]
l O

. Open plate-load resistor in the oscillator stage

Failure of the feedback capacitor in the
oscillator stage

. Open decoupling resistor

. Dirty or faulty contacts

. Cold solder joint

Using the applicable PHOTOFACT Folder you can trouble-
shoot and solve this problem in minutes. Here's how :

Check the oscillator-mixer and RF amplifier tubes. Tubes
okay?—then: Check voltages on the tube pins (they’re
right on the schematic) for open oscillator plate-load

(Based on an actual case history taken from the
Howard W. Sams book "' TV Servicing Guide'')

resistor, open RF decoupling resistor, faulty feedback
capacitor, dirty switch contacts or cold solder joints.

Every pHoTOFACT Television Folder contains complete
detailed information on Tuners, including separate Sche-
matics, separate Keyed Chassis Photographs, Parts Lists,
Alignment Points, Test Points, and Field Service Adjust-
ments that will help you quickly locate the proper parts
to replace and tell you how to do a touchup or thorough
alignment job after making the necessary repairs. These
features are a plus exclusive in PHOTOFACT.

Whatever your problem or favorite servicing procedure may be—you will always find all of the infor-
mation you need at your fingertips in PHOTOFACT. For only *2% ¢ per model, PHOTOFACT helps you
solve your service problems in just minutes — helps you service more sets and earn more daily!

FREE]

—

MONEY BACK
GUARANTEE!

Got a tough repair? Try this—at Howard W. Sams"
own risk: see your Parts Distributor and buy the
proper PHOTOFACT Folder Set covering the re-
ceiver. Then use it on the actua! repair. If PHOTO-
FACT doesn’t save you time, doesn’t make the job
easier and more profitable for you, Howard W.
Sams wants you to return the complete Folder Set
dlrect to him and he'll refund your purchase price
promptly. GET THE PROOF FOR YOURSELF~
TRY PHOTOFACT NOW!

OCTOBER, 1957

-

PRETIRACT FOLOENS

-

FOR SERVICE
TECHNICIANS ONLY

Fill out and mail coupon
today for Free subscription
to the Sams Photofact Index
—your up-to-date guide to
virtually any receiver model
everto comeinto yourshop.
Send coupon now.

*Based on the average number of models covered in a single set of PHOTOFACT Folders.

O 3ama

‘ HOWARD W. SAMS & CO., INC.
| Howard W. Sams & Co., Inc.
| 2205 E. 46th St. Indianapolis 5, Ind.
O Put me on your mailing list to receive the Sams Photo-
fact Index and Supplements. My (letterhead) (business
card) is attached.

)

)

3

1 t
1 1
L} [}
1 1
I )
1 OI'm a Service Technician: [J tull time; [J part time )
] t
: My Distributor is: S |
}

I Shop Name . =m ]
] ]
I Attn: ———— SR
] ]
: Address: - %
}

1 City Zone State [}
________________________________ 4
29
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Use

RAYTHEON

| All-Set

TV&RADIO |-
TUBES

ol

[ SER—————

—

T

T T

e o0000000000

t. A

o Vo
for all set replacement work!

You’ll save yourself trouble if you standardize every set manufacturer. To satisfy the many and

on Raytheon *‘All-Set”’ Tubes for replacement
work.

Here’s why:

Raytheon “‘All-Set”” Tubes are designed to give

varying needs of so many manufacturers, these
tubes must combine top quality performance and
dependability. This successful combination makes
Raytheon *‘All-Set’” Tubes tops for replacement.

Always use Raytheon ‘*All-Set’” Tubes to satisfy
your ‘‘all-set’’ customers.

perfect service in many makes and models of re-
ceivers because Raytheon sells Tubes to almost

TV-Radio service is your business . . . serving you is ours

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathade Roy Tube Operations,
Newton, Mass. * Chicago, lil. + Atlanta, Ga. - I_.os Angeles, Calif.

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,
Semiconductor Diades and Transistors, Nucleanic Tubes, Microwave Tubes.

Raytheon makes
all these

Excellence ire Eteclronies

30 RADIO-ELECTRONICS
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Radio-TV
electronics, ¥
TV servicing, §

SEND FOR THIS FREE

prr s em———
Pay-as-you-learn. You need pay for only one

’ study group at a time. Practical work with
very first lesson. All text material and equip-
N ment is yours to keep. Courses for the beginner

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREEYL, NEW YORK 14, N.Y.

In Canada—RCA Victor Company, Ltd.,

|

]

]

: 1
RCA I"STIT“TES, I"c. { Address.................. P.‘fc.ls.e. Prlm ......................... :

|

|

|

and advanced student.

350 West Fourth Street, New York 14, N. Y,

I
I
Without obligation, send me FREE 52 page CATALOG on Home I
Study Courses in Radio, Television and Color TV. No Salesman will call. |

|

KOREAN VETS! Enter discharge date I

To save time, paste coupon on postcard

500t Cote de Liesse Rd., Montreal 9, Que. P R g e P g e g g~ S B o U {

OCTOBER,

1957
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Shown at Bell Laboratories, Murray Hill, N.J., are, left to right, F. J. Herr, S. T. Brewer, L. R. Snoke, E. E. Zajac and F. W. Kinsman.

They're wiring the seas for sound

32

These five Bell Labs scientists and engineers may never “go down to the sea in ships.” Yet,
they’re part of one of the most exciting sea adventures of modern times. Along with many
other specialists, they are developing the deep-sea telephone cable systems of the future.

Here’s how they join many phases of communications science and engineering—to bring
people who are oceans apart within speaking distance.

F. J. Herr, M.S., Stevens Institute, is concerned
with systems design and analysis. He studies the
feasibility of new approaches and carries out
analysis programs to select optimum parameters
for a proposed system design.

S. T. Brewer, M.S. in E.E., Purdue, communications
and electronics engineer, explores new designs
for sea-bottom amplifiers needed to step up
power of hundreds of simultaneous telephone
conversations.

L. R. Snoke, BS. in Forestry, Penn State, is the
team biologist. He investigates the resistance of
materials to chemical and microhiological attack
in sea water. Materials are evaluated both in
the laboratory and in the ocean.

E. E. Zajac, Ph.D. in Engineering Mechanics, Stan-
ford, is a mathematician. He studies the kine-
matics of cable laying and recovery. Cable’s
dynamic characteristics, ship’s motion, the
mountains and valleys in the ocean bottom—all
must be taken into account.

F. W. Kinsman, Ph.D. in Engineering, Cornell,
solves the shipboard problems of storage, han-
dling and “overboarding” of cable. New ma-
chinery for laying cable is being developed.

Deep-sea cables once were limited to trans-
mitting telegraph signals. Bell Labs research
gave the long underseas cable a voice. New re-
search and development at the Labs will make
this voice even more useful.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

RAD!IO-ELECTRONICS

WwWwWwW.americanradiohistorv.com
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NEW!12-WATT Williamson-type HIGH
FIDELITY INTEGRATED AMPLIFIER HF12

T » with Preamplifier,
. Equalizer &
| ® 9 o 0&@ Control Section

F

T KIT34% WIRED %57%

Compact, beautifully packaged & styled. Provides
complete “front-end” facilities and true high
fidelity performance. Direct tape head & mag-
netic phono inputs with NARTB (tape) & RIAA

phono) feedback equalizations. 6-tube circuit,

ual triode for variable turnover bass & treble
feedback-type tone controls. Output Power: 12
w cont., 25 w pk. IM Dist. (60 & 6000 cps @ 4:1):
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w.
Freq. Resp.: 1 w: *0.5 db 12 cps — 50 k¢; 12 w:
#+0.5 db 25 cps — 20 k¢. Harmonie Dist: 20 eps:
2% @ 42 w; 4% @ 2.5 w; 30 eps: 2% @ 11 w;
Va% @ 6.3 w, 40 eps: 1% @ 12 w; 4% @ 9.3 w;
2000 eps: V4% @ 12 w; 10 ke: 1% @ 10 w; V%
@ 6 w. Transient Resp: exccllent square wave
reproduction (4 usec rise-time); negligible ring-
ing, rapid settling on 10 kc squate wave. Inverse
Feedback: 20 db. Stability Margin: 12 db. Damp.
ing Factort above 8, 20 cps — 15 kc. Speaker
Connections: 4, 8, 16 ohms. Tone Control Range:
@ 10 kc, *13 db: @ 50 cps, =16 db. Tubes:
2.-ECC83/12AX7,1-ECC82/12AU7, 2-EL84,
1-EZ8]. Size: HWD: 334" x 12" x 814”. 13 Ibs.
Mounts in or out of cabinet.

NEW! 50-WATT
Ultra-Linear
HIGH
FIDELITY
POWER
AMPLIFIER

HF50 KIT *57% WIRED *87°

Like the HF60 shown below, the HF50 features
virtually absolute stability, flawless transient
response under either resistive or reactive (speaker)
load, & no bounce or flutter under pulsed condi-
tions. Extremely high quality output transformer
with extensively interleaved windings, 4, 8, & 16
ohm spcaker connections, grain-oriented steel, &
fully potted in seamless steel case. Otherwise iden-
tical to HF60. Qutput Power: 50 w cont., 100 w pk.
IM Distortion (60 & 6000 cps @ 4:1): below 1%
at 50 w; 0.5% @ 45 w. Harmonic Dist.: below
0.5% between 20 cps & 20 ke within 1 db of rated
power. Freq. Resp. at 1 w: *0.5 db 6 cps 60
ke; %0.1 db 15 cps —30 ke at any level from 1
mw to rated power: no peaking or raggedness
outside audio range. All other specs identieal to
HF60 below. Matching cover Model E-2, $4.50.

The specs are the proof...

J NEW BEST BUYS by

e e

e & €|

L o C
HIGH FIDEUITY PREAMPLIFIER

=wrera KT ¥24%% ) wiren $37°%°

With Power supply: #HFs1 KiT *29%%, wirep *44%5

Will not add distortion or detract from the wide-
band or transient response of the finest power
amplifiers at any control scttings. High quality
feedback eircuitry throughout plus the most com-
plete control & switching facilities. Hecavy-gauge
solid brushed brass panel, concentric controls,
one-piece: brown enamel steel cabinet for lasting
attractive appearance. Feedback-type, sharp ecut-
off (12 db/octave) scratech & rumbte filters. Low-
distortion feedback equalization: 5 most common
recording curves for LI’s & 78s including RIAA.
Low-distortion feedback tone controls: provide
large boost or cut in bass or treble with mid-freqs
& volume unaffected. Centralab printed-circuit
Senior ‘*Compentrol” loudness control with con-
centric level control. 4 hi-level switched inputs
(tuner, tv, tape, aux.) & 3 low-level inputs (sepa-
rate front panel low.level input selector permits
concurrent use of changer & turntable). Proper
pick-up loading & atenuatlon provided for all
quality cartridges. Hum bal. control. DC super-
imposed on filament supply. 4 convenience out-
lets. Extremely flat wideband freq. resp.: =1 db
8-100,000 cps; 0.3 db 12-50,000 cps. Extremely
sensitive. Negligible hum, noise, harmonic or IM
distortion. Size: 4-7/8” x 12-5/16” x 4-7/8". 8 lbs.

NEW

COMPLETE with FACTORY-BUILT CABINET—
2-WAY HI-FI SPEAKER SYSTEM #HFs1 *39%

60-WATT Ultra-Linear
HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO TO-330 OUTPUT TRANSFORMER

KIT #72% WIRED *99°°

Superlative performance, obtained through finest
components & circuitry. EF86 low-noise voltage
amplifier direct-coupled to 6SN7GTB cathode
cquplcd phase inverter driving a pair of Ulra-
Linear connected push-pull EL34 output tubes
operated with fixed bias. Rated power output:
60 w (130 w peak). IM Distortion (60 & 6000
cps at 4:1): Jess than 1% at 60 w; less than
0.5% at 50 w. Harmonie Distortion: less than
0.5% at any freq. between 20 cps & 20 k¢ within
1 db of 60 w. Sinusoidal Freq. Resp.: at 1 w:
35 kc at any level from | mw to rated power; no
peaking or raggedness outside audio range. Square
Wave Resp.: excellent from 20 cps to 25 k¢, 3 usec
rise-time. Sensitivity: 0.55 v for 60 w. Damping
Factor: 17, Inverse Feedback: 21 db. Stability
Margin: 16 db. Hum: 90 db below rated output.
ACRO TO-330 Output Transformer (fully potted).
Speaker Taps: 4, 8§, 16 ohms. GZ34 extra-rugged
rectifier (indirectly-heated cathode eliminates high
starting voltage on electrolytics & delays B+ until
amplifier tubes warm up). Input level control.
Panel mount fuse holder. Both bias and DC —
balance adjustments. Std octal socket provided for
pre-amplifier power take-off. Size: 7” x 14” x 8”.
30 Ibs. Matching cover Model E-2 $4.50.

Genuine 2-way book-shelf size speaker system. Jensen

See the ‘“BEST BUYS” NOW IN
STOCK at your nearest distributor.
Fill out coupon on other side for

FREE CATALOG.

heavy duty 8” woofer (6.8 0z. magner) & matching Jensen
compression-driver cxponential horn tweeter with level
control. Smooth clean bass & crisp extended highs free of
coloration or artificial brilliance. Factory-built tuned bass
reflex birch hardwood cabinet (mot a kit) constructed to
high quality standards. Neutral acoustical grille cloth

framed by a smooth-sanded solid birch molding. Freq.

Prices 3% higher on West Coust, cham

Resp. measured 2 fi. away on principal axis in anechoic
ber with | watt input — Woofer: =4 db 80-1800 cps;
Tweeter: =2 db 2800-10,000 cps; Crossover Region: 1800-
2800 cps, shift in level over this region depends on tweeter
level control setting. Power-handling capacity: 25 watts.

NEW!
50-WATT

! [Ej m Ultra-Linear

! HIGH-
G @ @ 9%  fpEUTY
INTEGRATED POWER AMPLIFIER HF52

with Preamplifier, Equalizer & Control

KIT %69%*  WIRED *109% Section

Combines a power amplifier scection essentially
identical to the HF30 power amplifier with a
preamp-equalizer control section similar to HF20
below. Provision for use with clectronic Crossover
network & additional amplifier(s). See HF50 for
response & distortion specs; HIF60 fov square wave
response, rise-time, inverse feedback, stability
margin, damping factor, speaker connections;
HF20 for preamplifier, equalizer & control section
description. Hum & noise 60 db below rated out-
put on magnetic phono input {8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).

Matching cover Model E-1, $4.50.

COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ultra-Linear Williamson-Type
HIGH FIDELITY AMPLIFIER #HF-20

KIT *49% WIRED *79°°

A low-cost, complete-facility amplifier of the
highest quality that sets a new standard of per-
formance at the price, kit or wired. Rated Power
Output: 20 w (31 w peak). IM Distortion (60 &
6000 cps/4:1) at rated power: 1.3%. Max. Har-
monic Distortion hetween 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid-band
Htlarmonic Distortion at rated power: 0.3%. Power
Response (20 w): =0.5 db 20-20,000 cps; =1.5 b
10-40,000 cps. Freq. Resp. (V4 w): =0.5 db 18-
35,000 cps; *+1.5 db 7-50,000 cps. 5 feedback
equalizations for LPs & 78s. Low-distortion feed-
baek tone controls: large boosts or cuts in bass or
treble with mid-freqs. & volume unaffected. Loud-
ness control & separate level set control on front
panel. Low Z output to tape recorder. 4 hi-level
switched inputs: tuner, tv, tape, aux: 2 low-level
inputs for proper loading with all cartridges. Hum
bal. contrel. DC superimposed on filament supply.
Extremely fine output transformer: interleaved

windings, tight coupling. careful bilancing, grain-
oriented steel. 812”7 x 15" x 107, 24 lbs.
Matching cover Model E-1. $4.30

Size: 23”x11”x9”. 25 lbs, Wiring Time: 15 min.

33-00 Northern Blvd., LI.C. |, N.Y.

gE/CO
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the specs prove it ..
your BEST BUY is

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!
TV-FM SWEEP
GENERATOR &
MARKER #368

Y WIRED

—— 569% $119%

Entirely electronic sweep circuit (no mechanical
devices) with accurately-biased increductor for
excellent linearity. Extremely flat RF output: new
AGC eircuit automatically adjusts osc. for max.
output on cach band with min. ampl. variations.
Exceptional tuning aceuracy: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc in
5 fund. hands. Varlable Marker Range 2-75 mc in
3 fund. bands: 60-225 mc on harmonic band. 4.5
me Xtal Marker Ose.. xtal supplied. Ext. Marker
provision, Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Attenuators: Marker Size,
RT Fine, RF Coarsc {4-step decade). Cables: out-
put. ’scope horiz., 'scope vertical. Decp-etched
satin aluminum pancl; rugged grey wrinkle steel
cabinet.

NEW! RF

SIGNAL GENERATOR
#324

KIT WIRED
32695 53995

150 ke to 435 me with ONE gencrator! Better
value than generators sclling at 2 or 3 times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM scts; marker
gen.: 400 cps audio testing; lab. work. 6 fund.
ranges: 150-100 ke, 100-1200 ke, 1.2-3.5 mic,
3.5-11 me. 11-37 me. 37-145 me; 1 harmonic
band 111-435 me. Freq. aceurate to =1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment freqs. Etched tuning dial. plexi-
glass windows, edge-lit hairlines. Colpitts RF osc,
direetly platc-modulated by K-follower for
improved mod. Variable depth of int. mod. 0.-50%
by 100 ¢ps Colpitts osc. Variable gain ext. ampli-
fier: only 3.0 v needed for 30% wmod. Turret-
mounted coils slug-tuned for max. accnracy. Fine
& Coarse (S-stcp) RF attenuators. RF output
100,000 uv; AYF sinc wave output to 10 v. 50-ohm
output Z. h-wayv jack-top binding posts for AF in/
out; coaxial connccror & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

= ;

$ ¢

L=
FRE gy
3@(0 %55

TURN PAGE
FOR MORE
EICO VALUES

Pvice.s 5% higher on West Coast.
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NEW! DYNAMIC

CONDUCTANCE

ese 3 JTUBE & TRANSISTOR
TESTER #666

1 i 56995 SI 0995
COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Compesite indication of Gm, Gp & peak
cmission. Simultancous sel of any | of 1 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series-string voltages: for 600,
450, 300 ma tyvpes. Sensitive 200 ua meter. 5
ranges weter sensitivity (1% shunts & 5% pot).
10 SiX-position lever switches: freepoint connec-
tion ol cach tube pin. 10 pushbuttons: rapid insert
of anv tube element in leakage test circuit & speedy
scl. of individual sections of multi-section tubes in
merit 1es1s. Direet-reading of inter-element leakage
in ochms. New gearedriven rollehart. Cheeks n-p-n &
p-n-p transisters: separate meter readings of col-
lector leakage current & Beta using internal «dc
power supply. Deep-etched satin aluminum panel;
rugged grey wrinklesteclcabinet. CRA Adapter $4.50

NEW!

COLOR

and Monochrome
DCto 5MCLAB& TV
5" OSCILLOSCOPE
#460
% KIT WIRED
® $79% $129%°
e Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages: 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 kc (ext. cap. for range to 1 cps); pre-
set TV V &H pesitions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; cdge-lit engraved lucite graph screen;
dimmer; f{ilter; hezel fits std photo equipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull
hor. ampl., flat to 400 k¢, sens. 0.6 rms mv/in.
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps
outputs. Astig. control. Retrace blanking. Phasing

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

Holf-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. 442" 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 ! scale ratio for extreme
widc'rangc accuracy. Zere eenter. One zcro-adj. for
all functions & ranges. 1% preeision ceramic multi-
plier resistors. Mcasure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMIS sinc volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v. with HVP probe &
250 mc¢ with PRT probe). Ohms: 0.2 ohms to
1000 mmcgs. 12AU7, 6ALS, selenium rectifier; xfmr-
operated. Deep-etched satin aluminum panel,
rugged grey wrinkle steel cabinet.

® Send for |
FREE CATALOG
now

33-00 Northern Blvd., Long Island City 1, N.Y,

WwWwWw.americanradiohistorv.com

5” PUSH-PULL
0SCILLOSCOPE
425
: KIT $44.95
i wired $79.95

77 PUSH-PULL
. OSCILLOSCOPE
470

KIT $79.95
Wired $129.50

TUBE TESTER
#625

KIT $34.95
Wired $49.95

o tests 600
mil series
string type
tubes
s illuminated
roll-chart

$4.50

CHARGER #1050

; 000

ée&?

Sep. volt-
meter &
ammeter

6V & 12V BATTERY ELIMINATOR (l]
oo T S

Sep. hi-gain RF
& fo-gain audio
inputs,
Special noise
locator. Calibra-
. ted wattmeter,

KIT $24 95
Wired $39.95

20,000 Ohms/Volt
MULTIMETER 565

KIT 2495
Wired $29.95

' 1000 Ohms/Volt
MULTIMETER
#536

KIT $12.90

Wired $14.90

Reads 0.5 ohms
—500 megs, 10

mmfd—5000 mfd,
power factor.

+ e : KIT
y $19.95
7) ﬁ Yﬁ‘ Wired
$29.95

R-C BRIDGE & R-C.L COMPARATOR
#9508

VIVM PROBES KIT

Peak-to-Peak $4.95
RF ... ... $3.75
High Voltage Probe-1 ...
High Voltage Probe-2 ... .
SCOPE PROBES

Demodulator .. .$3.75
Direct ... $2.75
Low Capacity $3.75

EICO, 33.00 Northern Blvd
Long Island City 1, N

Show me HOW TO SAVE 50% on Test Eqmp-
ment and Hi-Fi. Send me FREE Catolog and
name of neighborhood distributor.

Name.

Address.

Zone. ... State. yfnsds

Wired
$6.95
$4.95
$6.95
$4.95

$5.75
$3.95
$5.75
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Hugo Gernsback, Editor

HIGH-FIDELI'TY SOUND

oo A New Approach 1o Higher Fidelity . . .

HE basic principles of sound reproducers in use today

for audio high-fidelity acoustics are comparatively

ancient, as viewed by modern audio engineering. Only

two fundamental principles are used in loudspeuakers
common today. The first is Dr. Alexander Graham Bell's
clectromagnetic telephone of 1876, now adapted into a loud-
speaker. Bell’s old vibrating 2-inch-diameter iron diaphragm
has been expanded into a large vibrating cone (the latter
is attached to a voice coil which floats in the magnetic field.)
Roughly the same principle, however, remains. The second
is Prof. Amos Emerson Dolbear’s 1879 condenser (capaci-
tance) telephone which worked on the “static” principle. It
had two 2-inch iron or steel diaphragms separated about
1% inch. One diaphragm was fixed, the other left free so it
could vibrate. The transmitting line was connected to the
two diaphragms. This astonishingly simple telephone worked
exceedingly well. The same principle is used in our electro-
static loudspeakers today in a highly refined form.

As we all know, our modern loudspeaker reproducers—
good as they are—Ileave much to be desired. They do not
reprodice with complete fidelity—they only approxinate in
fact. The sound reproduction is a compromise. Indced, if we
wish the best reproduction possible with present-day means,
we must use several reproducers simultaneously, one (or
more) for the lower notes plus one (or more) for the higher
register.

The main reason for this deficiency is that up to now we
have no imertie/ess loudspeakers, with the possible exception
of Siegfried Klein’s Jonophone, which works on a combination
of molecular niotion and thermo effects. Unfortunately, it
requires a very large horn, if it is to cover the full range.*

As we see it, we should dissociate ourselves from the
fixed idea prevalent for over 80 years that we must move
large masses of air in order to hear. Hence our present-day
loudspeaker cones which we fashion to “grip” the surround-
ing atmosphere.

Have you ever placed your ear tightly to a solid wood tele-
graph or telephone pole and listened to the loud “singing”
wires 40 feet above your head? This is sound conduction
(often molecular) through a solid. Several decades ago, the
sume interesting phenomenon occurred when boys, living
on the prairie, placed their ears against a rail on the ground
to listen to an invisible oncoming (or receding) train many
miles away. And the sound often was very loud, too. (Today’s
modern railroad signalling requires insulated joint bars
between the rails. This cuts down long-distance sound re-
ception.)

The writer made use of this principle when he patented
the Osophone, in 1923, the first bone-conduction speaker, which
near-deaf people held between their teeth. They could hear
speech or music well, entirely through the osseous part of
the cranium.

Another interesting example can be cited. Many years ago,
we visited an experimenter friend of ours on Long Island.
He was living in an old house supported in the cellar by
several large round wooden beams, each about 8§ inches in
diameter. To the center post he had attached a large loud-
speaker in such a manner that the speaker’s armature was
fixed solidly into the wooden pole. The loudspeaker itself
was supported by the cement floor. The result: music and
sound were propagated clearly through the entire house.
The sound—and radio—could be switched off or on from any
room on all floors.

*See ulso the editorial “ Wanted—Inertinless Speakers,” Ranio-ELECTRONICS,
October, 1953,
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These examples are given merely to illustrate how sound
can be propagated in the absence of air. What we are trying
to say is that the orthodox “grip” on the air by means of
large vibrating “driver” surfaces is not necessarily a future
requirement of high-fidelity loudspeakers.

At the same time, it is true that humans, immersed in
ambient air, normally hear best when sound vibrations im-
pinge via air columns of their ears onto their tympanums.
But it makes no difference how the sound waves are propa-
gated, or by what means, so long as the end result—high-
fidelity sound reproduction—is perfect, or at least near
perfect.

It would appear that inertialess molecular speakers would
stand the best chance of succeeding in the end. The
reasons scem obvious. Todayv’s ideal audio reproducer is
called upon to re-create faithfully tens of thousands of
different sounds in every imaginable combination, with all
sorts of overtones, resonances, timbres and intensities,
in frequencies from 2 to 20,000 cycles. This seems an im-
possible task for a single vibrating or oscillating surface
or set of surfaces. They cannot faithfully reproduce at the
same time an entire orchestra with all its various instruments,
plus a large singing chorus. At best we get an approximation,
but a large percentage of t)ue tones are lost.

An oscillating cone or surface swings to and fro. It has
inertia. This requires time. During the long swing, on a low
note, the cone must also vibrate at a higher rate to repro-
duce higher notes that may have to be reproduced simulta-
neously. They are thus out of phase, hence are not fully
rendered. The molecular speaker on the other hand has no
parts that move. It is inertialess, hence it cannot be out of
phase.

This brings to mind a very early molecular type of inertia-
less telecphone. Th. Du Moncel, in the magazine Le Téléphone
(Paris, 1882) reported the invention as follows: “To con-
vince himself whether the telephone effect of his instrument
was based upon molecular or transverse vibrations, in the
1880’s, Dr. Clément Ader, the French inventor, constructed
a telephone without diaphragm or membrane; with it he
could reproduce only articulated sounds, but not the human
voice. Soon, however, by changing his central magnetic rod
to various dimensions, he noticed that the intensity of the
reproduction increased as the diameter of the magnetic rod
was reduced. Finally, he used an iron wire only 1 millimeter
in diameter. By rigidly fixing the wire in his instrument,
reproduction of the voice and words became audible. The
effect was even better when he fixed the iron wire rigidly at
the top and weighted the free end with a large and heavy
metal mass. The iron wire itself was surrounded along its
middle by an induction coil which did not touch the iron wire.”

Du Moncel explained the action as follows: “The molecular
oscillations of the iron wire are principally effective along
its longitudinal axis. They propagate themselves faster than
normal (transverse) oscillations which are communicated
to the inert metal mass; this action results in minute shocks
which amplify the mechanical effect of the oscillations in the
iron wire. The resulting total effect of the suspended metal
mass then communicates itself along the iron wire to the
upper fixed suspension of the wire, which is a solid block
of copper. From here on, audio oscillations result which are
now transmitted to the surrounding air by the instrument.
There is of course no horn but instead a small wooden saucer-
like surface.”

It is to be hoped that future audio loudspeaker research
will be in the molecular direction. It holds great hope for
high fidelity. —HG.
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mTransistor Tape-Head Preamp

Completed unit
in its tiny case.

R2
Other side
of the unit.

Cl=
SEE TEXT

C5 (SEE PARTS LIST)

Sandwich construction
aids comgpact layout.

________ a2npeceas
b aue
! 7 @ 43K-5% i
sueid | 3. SEoAval PLGdNEs | FREAMP) )
| 20/0v R 1801 EQUALIZATICN CONTFOL C6+ !7 OUTPUT
i } AAAS \ by ) 52
.IrNAiflE"ﬂEAD ] ol 2070w
H t
YN Y 2 SEE "
1 20410V . TEXT |
i -L ]
: aw ReSaw T2 Coot2b !
[ l :
3 AR e _ ________________ "=
Al +C7
T GND AT INPUT ONLY '
Y 2070V RI0Z2.2K
O oeposTen cARBON _?_ATT 6V
NUMBERED TERMINALS ARE ON OCTAL PLUS it [t—o"y o—
RI—I5,600 ohms, 2 watts, deposited carbon Cl, 3, &, 7—20 pf, 10 volts, electrolytics
R2--56 ohms, 2 watts, deposited carbon C2—0.22 uf, 100 voits
R3—120,000 ohms, 2 watts, deposited carbon C4—01 ut, 160 volts
R4—20,00 ohms, 2 -watts, deposited carbon C5—0.36 pf, 10D volts; two 0.18-uf in parallel
R5—22, 000 ohms or 0.25 uf and 0.1 uf in varallel
Ré—180,000 ohms JI, 2—RCA-type phone jecks
R7—43,800 ohms, 5% S—spst, tnggle
R8—300 ohms, 5% V1, 2—IN18é
R9—poi, 1,000 ohms, linear taper, see fext BATT, & voits
R10—2,200 ohms Plug, octal
Al resistors ¥z watt unless nofed Case, 1Y, x 1143 x 2V, inches or larger

Fig. 1—Preamp circuit with a positive ground.
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Miniature two-stage
preuamp plugs wnto
an octal socket

By FRANCIS A. GICCA *

N ideal use for the transistor,
in the audio field, is in a tape
recorder preamp. Let’s look
at some requirements of a

good tape preamp and we’ll quickly see
why a transistor unit can outperform
its vacuum-tube cousin.

A tape head is a low-impedance de-
vice—usually about 500 ohms. For
optimum performance it’'s important
for a preamp to have a similar input
impedance. High-frequency response of
the head suffers seriously unless it is
matcehed to a low-impedance preamp
input.

Generally, it is not the mechanical
eap width of the head that limits the
high-frequency response, but the stray
capacitance across the head’s windings.
For example, a typical tape head has
a mechanical gap width of .0002 inch,
a resistance of 500 ohms and a stray
capacitance across the windings of 20
uuf. This head at 7% ips has a me-
chanical gap cutoff frequeney of 37,500

eyeles (foo = 7‘5_ .) With a pre-
gap-width

amp that has an input impedance of
1 megohm, the head’s stray capacitance
will cause the half-power point (3 db
down) to be about 8,000 cveles. But, if
our preamp has an input impedence of
500 ohms, the half-power point becomes
about 16 mec. This allows the head’s
mechanical gap width to be the domi-
nant high-frequency limitation.

For a vacuum-tube preamp to have
an input impedance of 500 ohms we
must use an input transformer. A
good, wide-range input transformer is
expensive. It easily picks up stray
hum fields and we may lose high-fre-
quency response in the transformer’s
secondary due to its stray capacitance.
On the other hand, a grounded-emitter
transistor stage has, by its very nature,
a low input impedance.

Noise and hum are two other impor-
tant problems. The NARTB tape-
playback characteristic helps to mini-
mize noisc by calling for a 10-db gain
reduction at 10,000 cyeles. Vacuum
tubes are noisiest at these higher fre-
quencies—the thermal-noise region. A
10-db gain reduction at 10,000 cycles
reduces the effect of this noise.

Transistors have about the same
noise problems as vacuum tubes. It is
true that transistors generally have
more noise at low frequencies than

* Electronies development engineer, Raytheon
Manuf:cturing Co.
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2NI106 (2)
A S e i B S 1
! _,,J-,\ Ri QISK/2W F2 8 $300n Tea Les }smzw
TAPE HEAD INPUT : c1me0/iov 90 2 22 Kooes% T T
r Yol 14 R3IK |
J! : ¢ EQUALIZATION ;
) | X CONTROL ~7§ 64 | 17, OUTAUT
e 3 t —AAA, Y H— S ONE
l 20710V 180K 20710V |
= RTQ 43K-5% '
|| onD TO CAR FRAME i Iy
| vy NS A T s s e i e O i
il G
LS.t 1% DEPOSITED CARBON NUMBERED TERMINALS
* || TAPE DECK ARE ON OCTAL PLUG
HEAD 1oV 60% =
fo\ \> (o\ ) ———( 6V INVERTER =1 S TBATTERY
\\_ A — -
GND TO CAR FRAME

Fig. 2—Negative-ground circuit hooked to tape deck and inverter for auto use.

tubes, but the most noticeable noise also
occurs at high frequencies. The Ray-
theon type 2N106 transistor is a new
low-noise type developed especially for
high-fidelity audio applications. When
used with the NARTB tape-playback
curve, it will have a signal-to-noise
ratio of about 55 db, which is quite ac-
ceptable for a tape preamp.

Hum is much more of a problem, for
the NARTB characteristic calls for 23
db of bass boost at 60 cycles. Unless
a vacuum-tube preamp is very care-
fully wired or dec used for the heater,
hum will be objectionable. The hum
signal-to-noise ratio for a tube preamp
can be as bad as 30 db. If we’re willing
to use a battery supply for a transistor
preamp and shield the unit from stray
hum fields, there will be no hum due to
the preamp. This is extremely desir-
able—another victory for transistors.

Design features

A transistor preamp should be de-
signed so that it can drive high-level
inputs of audio control units, since most
high-fidelity installations use such a
control unit as the master control
center for the system. Since the aver-
age tape head has about a 5-mv output
at 1,000 cycles, preamp gain of 32 db
at this frequency would provide 0.2
volt of signal to the control unit. This
is adequate for all control units.

The NARTB tape characteristic calls
for a maximum bass boost 26 db above
the 1,000-cvele reference level, so our
preamp must have a maximum gain of
58 db at extremely low frequencies to
give an output of 0.2 volt. With care-
ful design two 2N106 transistors supply
this gain.

The grounded-emitter configuration
was chosen as it has a low input im-
pedance, high gain and is relatively
stable. Bias current for the transistor
base is obtained by using a resistive
divider from the collector to ground.
This type of biasing circuit also applies
both de¢ and ac stabilizing negative feed-
back around the stage, helping to mini-
mize transistor drift and individual
variations. The use of emitter feed-
back in the form of a series emitter
resistor also adds stability and allows
us to adjust each stage for maximum
flat frequency response by properly by-
passing the emitter resistor.

To obtain the NARTB tape-playback
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characteristic we use a simple R-C
shaping circuit between V2’s collector
and ground. Since the NARTB curve
folows the ideal 6-db-per-octave curve
of an R-C network such an equalization
circuit is simple and very effective for
achieving the right response.

The circuit is shown in Fig. 1. Its
overall simplicity is evident and its
performance leaves nothing to be de-
- PLUG TO J2
=
0

x
RADIO, TAPE
e IST AF AMPL
DETECTOR ‘_BREAK LEAD
X ADD SWITCH QVOLLME

AUTO RADIO

Fig. 3—Switching arrangement using
car radio as tape recording amplifier.

sired. It follows the NARTB -char-
acteristic within 1 db from 20 to 20,000
cyeles, has an overall signal-to-noise
ratio of better than 55 db which in-
cludes mo hum and provides the neces-
sary 0.2 volt at 1,000 cycles to drive an
audio control unit. No gain control is
used since the audio control unit al-
ready has one.

An interesting application for this
tape preamp is as part of a hi-fi tape
player for your car. Since only 6 volts
are required for the supply voltage, the
car battery can power the preamp. Due
to the unit’s simplicity, it can be built
into a tape deck. Then all you need
do is power the tape deck’s transport
motor with an inverter and install a

AUDIO—HIGH FIDELITY

switch in your car radio to connect the
preamp to your radio’s power amplifier.

The preamp will have to be modified
slightly to operate with a negative
ground. Fig. 2 shows this circuit.
(For cars with a positive ground, the
Fig. 1 circuit can be used.—Editor)

To modify your car radio for a tape
player system, merely break the lead
from your radio’s volume control, and
add a switch between this lead and the
detector stage to allow you to switch
from the radio to the preamp. This
wiring change is shown in Fig. 3.

If your car has a 12-volt battery,
insert a 15,000-ohm 2-watt resistor be-
tween the battery and the preamp
power input and use a 12-volt inverter.

Construction details

There are many ways in which the
transistor preamp can be built. I con-
structed my model using two phenolic
boards with spacers glued between
them. (Perforated bakelite boards can
be used.—Editor) This allowed me to
mount the entire preamp in a 1% x 1%
X 2%-inch Mumetal case. This was a
junkbox item. A small Bud Minibox
is just as good. Input, output and
power leads are brought into the pre-
amp through an octal plug.

A conventional chassis will do just

TAPE HEAD  ~~  INPUT ouTPUT
R TRANSISTOR
FWE PREAMP @
1 l AC VTVM
1K
elézm 0n F ig. 4—Preamp
alignment setup.

as well. The finished size is larger
than the phenolic-sandwich type of con-
struction, but a lot easier to build. It
is wise to plan your layout so that the
finished chassis will fit into a miniature
case. The shielding from stray hum
pickup, obtained by enclosing the pre-
amp in a case is well worth the small
cost.

To keep the input transistor noise
low, use 1% deposited-carbon resistors
for R1, R2, R3 and R4.

Be sure to use a single wire as a
ground bus. Connect all grounds to
this wire which should be connected to
the chassis only at pin 3 of the octal
plug. This eliminates hum from the

Frequency {cps)
10.0

Output Voltage (rms)
0.2

50.0 0.14
100.0 0.09

Frequency (cps) Qutput Yoltage (rms)
500.0 0.02

1,000 0.0l
5,000 .0038
10,000 .0032

Fig. 5—NARTB curve followed for proper alignment.
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ground loops.

The EQUALIZATION CONTROL (RY) can
be replaced by a nominal resistance.
In the unit constructed an equalization
control was not used. Instead, space
was provided for a conventional resis-
tor, and the proper value was soldered
in to yield the standard NARTB tape
curve.

If vou use a resistor for RY, it must
be chosen for the proper NARTB play-
back curve. To do this, insert a 10-ohm
resistor in the ground lead from the
playback head, as shown in Fig. 4.
Connect an audio generator to this
resistor through a 1,000-ohm resistor.
Connect an ac vtvm to the preamp’s
output. The vtvim should have a flat
response to at least 10.000 cycles. Set
the audio generator to 1 ke and adjust
its output control so that the vtvim
reads .01 volt rms.

Temporarily, use a 1,000-ohm poten-
tiometer for RY and set the audio gen-
erator to the frequencies listed on the
chart in Fig. 5. Adjust the potentio-
meter to obtain the output voltages
listed. If the output at 100 cycles is
greater than .09 volt rms, there is not
enough resistance. If the output is less
than .09, there is too much resistance.
Continue adjusting the vresistor until
you get readings closest to those listed
on the chart, or read on the curve. Each
time you change R9, be sure to return
the generator to 1 ke and readjust its
output for a reading of .01 volt rms on
the vtvm. When the proper setting is
found, measure the pot and replace it
with a 1% fixed resistor of equal value.
The preamp now follows the NARTB
characteristie.

If your audio control unit has tone
controls, then it is a good idea to re-
move the equalization control to avoid
interaction between tone and equaliza-
tion controls. If the preamp is used
as part of an automobile tape player,
the equalization control is handy for
adjusting tone to suit noise conditions.

To avoid ground loops between the
head and the preamp use two-conductor
shielded cable between them. Connect
the hot lead from the head to one wire
of the two-conductor cable, and the
ground lead from the head to the other
wire of the cable. The shield and
eround lead should be soldered to the
input’s ground, but do not connect the
shield to the recorder chassis.

The preamp’s output impedance is
fairly low and a relatively long lead
can be used from the unit to an audio
control unit or car radio. TUp to 10 feet
of shielded cable can be used without
any loss of high-frequency response.

The 51-ohm resistor across the pre-
amp input in the photos is a terminat-
ing resistor and is unnecessary. It was
placed across the input to allow re-
sponse runs with an audio oscillator.

Now all that’s left is the listening.
You have a tape preamplifier that is
superior to vacuum-tube types in all

respects. The preamp draws little
current and the 6-volt battery lasts
about a vear under normal usage. END
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Bass
Reproduction

By EDGAR VILLG

One vieiw on the relati
cone excursion and b

== HE Correspondence column of the
May, 1957, issue of this magazine
contained a letter from Paul W.
Klipsch which T read with con-
siderable interest. The issues raised are
both important and fundamental and
deserve treatment at some length. 1
subscribe entirely to the accuracy of
the data quoted, but cannot agree with
Mr. Klipsceh’s conclusions.

It has been known for a long time
that a speaker cone must move increas-
ingly greater distances as the frequency
enters the bass regions. This relation-
ship (among others) was pinned down
in 1942 by [Frank Massa in his classic
book Acoustic Design Charts.

Chart No. 61 of Massa’s book shows
the relationship between the acoustic
output of a vibrating diaphragm, in
watts, to the distance of travel at
various frequencies. Mr. Klipsch spe-
cifically points out in his letter, on the
basis of the above, that the excursion
required of a directly radiating 12-inch
speaker cone, for 1 acoustic watt at 30
cveles, is 2.8 inches..

These figures are as accurate today
as when they were published 15 years
ago, but they must be interpreted with
the same rigor that was used in their
original formulation. They do ot mean
that a 12-inch loudspeaker cone has to
vibrate over the impractical distance
of almost 3 inches to reproduce 30-cycle
energy at concert level in the home. If
this were so, direct-radiator speakers
would be incapable of reproducing the
pedal line of a pipe organ or the explo-
sive thud of a bass drum.

Bass power

‘The amount of Dbass power created
by a speaker cone depends upon three
things: (1) the cone travel, or excur-
sion, relative to the frequency, (2) the
size of the cone and (3) the solid angle
in which the speaker is mounted. The
significance of the first two factors is
fairly obvious since the larger the cone,
and the farther it moves, the more air
will be pumped back and forth. The
third factor is equally significant but
the reasons for it being so are not as
obvious.

Consider the hypothetical situation in
which a loudspeaker system (including

*Acoustic Research. Inc.. Cambridme, Mass.
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IFig. 1—Test setup for checking linear.
ity of speaker sound output in relation
to cone excursion.

enclosure) is suspended on a rope, in
the center of the universe. There will
be a tendency for energy at higher
frequencies to be concentrated in the
area directly ahead of the speaker, but
bass frequencies will be radiated equally
in all directions. Bass sound levels in
front of the speaker are thus watererl
down relative to the treble by their
better dispersion and are weaker in
comparison.

Now let us place the speaker system
behind an infinite baflle so that the
speaker looks out on only half the
universe. The treble portion of the
signal will not be concentrated any
more than it would be by the natural
directive characteristics of the speaker
but the bass. which was formerly
radiated in all directions, is now re-
stricted. The cone gets a better bite of
the air that it engages at low fre-
quencies and the area in front of the
speaker receives a double concentra-
tion of bass.

Following the same analysis, halving
the solid angle of radiation once more
doubles the bass power again.

Translated into practical terms, this
means that, when a speaker is mounted
in a two-sided corner (such as at the
junction of the floor and wall), the
bass power radiated into the room, with
given excursions, will be doubled com-
pared to that produced by a speaker
mounted in the center of a flat wall. If

RADIO-ELECTRONICS
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Fig. 2—Waveform of
speiaker output using
test setup shown in
Fig. 1. Speaker mount-
ed in 45° corner. Cone
excursions are !5 inch.
Input power is 39 watts
to rated impedance.

the speaker is mounted in a three-
sided corner—the junction of two walls
and the floor, for example—the bass
power will be quadrupled.*

Massa is very explicit about the
solid angle seen by his radiating dia-
phragm, as he must be for his data to
be meaningful. The figures he gives us
are for diaphragms radiating into 180°
or, as he puts it, into semi-infinite space.
His figures can thus only be applied
to practical speakers in the mid-wall
position. If we place our speaker in a
corner on the floor, the same 2.8 inches
of cone excursion will radiate an
effective 4 watts of acoustic power at
30 cycles, rather than 1 watt.

The order of magnitude of acoustic
power that we are discussing here is
tremendous and, for a living room of
even large size, literally ear-shattering.
Massa’s book also contains data on the
number of acoustic watts required for
musical reproduction at concert-hall
level, in rooms of various sizes and
reverberation periods (Chart No. 72).
For a typical living room of, say 3,000
cubic feet, we would require about 0.4
acoustic watt fotal sound power.

Required cone excursion

It is highly unlikely that all of the
sound would ever appear at 30 cycles.
Assuming, however, that it did, we
would require cone excursions of 0.8
inch peak to peak with the speaker
mounted in a corner. If we used a more
reasonable assumption, that no more
than half of the total power would
appear at 30 cycles, we find that %-inch
excursions will give us just a bit less
than the 0.2 acoustic watt required.

The $64,000 question then becomes:
Is a direct-radiator 12-inch loudspeaker
capable of linear v-inch excursions?
Or, to put it another way, ean such a
speaker radiate clean 30-cycle energy
when its cone has to vibrate over a
distance of %% inch?

The answer must be given in terms

*Leo L. HBeranek, ‘‘Acoustics,” MecGraw-Hill
Book Co., 1954, page 320.
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of practical demonstration rather than

theory. At least one commercial
direct-radiator speaker system is capa-
ble of such linear excursions and
demonstrations of this capability have
been made before professional groups—
an AES meeting at the New York
Trades Show Building in September,
1956, and an IRE meeting at MIT in
May, 1957.

The test setup that was used is
shown in Fig. 1. The speaker is fed by
a high-powered amplifier, driven from
a signal generator tuned to 30 cycles.
The resulting sound output of the
speaker is picked up by a microphone
and the waveform is displayed on an
oscilloscope screen so that deviations
from the sine-wave pattern may be
observed. A Strobotuc light, tuned a
few cycles off frequency, is played on
the speaker cone, visually converting
the vibrations to a slow, clearly observ-
able breathing.

Viewing oving parts under a
Strobotac light is a common industrial
technique. The speaker cone, of course,
is still vibrating at 30 cyecles, but the
apparent velocity of each repeated
vibration is slowed down to the point
where each motion can be seen and the
distance easily gauged.

Fig. 2 is a photograph of the scope
trace produced by the output of the
microphone in {ront of the speaker.
This waveforin represents actual sound
output from the speaker when the cone
is undergoing ¥%2-inch excursions at 30
cycles, the speaker in a 45° corner. The
amount of electrical power that had to
be used to produce this sound is not
really relevant to the discussion here
but it happened to be 39 watts to the
rated speaker impedance.

An analysis of the sound power
capabilities of a 12-inch direct-radiator
speaker must be put into the context
of the current loudspeaker state of the
art for final evaluation. In comparing
this power capability with that of a
horn, for example, we will find that a
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properly designed horn system can
produce a much higher sound level at
low distortion—and with far less
amplifier power — than the direct-
radiator, down to the former’s cutoff
frequency. If, however, we explore re-
sponse below the horn cutoff frequency
(which is indirectly a function of horn
size), we will discover that the horn
rapidly ceases to load the driver and
that there is a sharp falloff of response.
This falloff is increased by the fact
that the usual horn driver—unlike the
direct-radiator speaker mechanism—
does not have to be and is not designed
for very large excursions.

30-cycle performance

Mr. Klipsch, in speaking of perform-
ance at 30 cycles, chose a frequency
region particularly favorable to the
direct-radiator speaker system. I believe
that the absolute 30-cycle power capa-
bility of a really good direct radiator,
at low distortion levels, is greater than
that of any commercial horn small
enough to be used in the home. A 1
octave higher, however, the power capa-
bility of a good horn would swamp that
of the direct radiator.

As for Mr. Klipsch’s joshing about a
“miniature 32-foot wavelength,” I have
always appreciated his keen and often
biting humor. I am sure, however, that
Mr. Klipsch does not mean to infer that
a speaker system must have physical
dimensions comparable to the wave-
length of the low-frequency sound it is
designed to produce. There is no direct
relationship between wavelength and
the size of a direct-radiator speaker
structure since enclosure resonance is
not employed as a design element and
horn-mouth reflections do not have to
be considered. In the acoustic suspen-
sion system there is no such relation-
ship whatsoever, direct or indirect.
Massa’s data clearly show that our
0.2 watt of 30-cycle acoustic energy can
be radiated from a diaphragm of any
size (1 inch, let us say) provided that
the diaphragm can move far enough
in a linear manner.

There has been a running battle in
hi-fi circles between self-styled “horn
men” and ‘“long-throw infinite-baffle
men,” each type of combatant serving
with devotion. The truth is that both of
the design approaches represented are
valid and each presents advantages
over the other in particular applica-
tions. The point made in this article
is that, when the problem is clean re-
production of 30-cycle energy (admit-
tedly not too great in importance com-
pared to other problems), a linear di-
rect-radiator speaker system always
has the advantage over a reasonably
sized horn. END

This article—as the author points
out—presents one view on the sub-
ject of bass reproduction. Another
view is presented on page 44 by no
less doughty a champion than Paul
Klipsch himself.
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Record Tracking

GROOVE BEING PLAYED

STYLUS ARM LIES
" ALONG GRDOVE

PICKUP  pEquiReD
~._DIRECTION OF
STYLUS

VEMENT

f.r

GROOVE 1S
TRAVELING THIS

STYLUS ARM PIVOT WAY

STYLUS ARM

e

RADIUS OF
TURNTABLE

</ a
CORRECT

CORRECT WAVE

STYLUS WHEN STYLUS MOVES

THIS WAY IT GOES
WITH GROOVE

INCORRECT

DELAY DUE TO STYLUS
MOVING WITH GROOVE

DISTORTED WAVE 15

EQUIVALENT TO CORRECT WAVE
WITH THiS DOUBLE- FREQUENCY
WAVE ADDED

ADVANCE DUE TO
STYLUS MOVING
AGAINST GROOVE

XY

le
<
FIRST THREE WAVES ARE

SPREAD OVER LONGER
TIME

DISTORTION
c
THAN SECOND THREE

Fig. 1—Correct and incorrect tracking INTERMODULATION

and how it causes distortion.
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; WHEN STYLUS MOVES THIS
WAY T GOES AGAINST GROOVE

Improper tracking can hurt
the quality of a hi-fi system.
Learn why it does and how
to check for it

By NORMAN H. CROWHURST

UDGING from correspondence on
the subject of mounting tone arms,
there is some confusion about
tracking — why records mistrack
and how ditterent constructions of tone
arms and the method of mounting them
obviate or minimize mistracking.

The record groove carries lateral
vibrations that should move the stylus
back and forth at right angles to the
groove. As the groove is a very slight
spiral and thus almost a perfect circle,
with its center corresponding with the
center of the disc, the stylus should
move back and forth along a radius
from the record’s center.

All modern pickups carry the stylus
on a stylus arm, pivoted so the arm
moves over a relatively small are.
When the stylus arm is in line with
the groove, the stylus moves at right
angles to the groove. This relationship
is illustrated in Fig. 1-a.

If the stylus arm gets out of line,
the stylus movement is not at right
angles to the direction of the groove.
Then, as the modulation in the groove
moves the stylus from side to side, it
also moves it a little back and forth
along the groove. At one point it will
move with the dise and half a cycle
later it will move against it (see Fig.
1-b).

This will distort sine-wave modula-
tion in the groove so it has a slope as
shown in Fig. 1-c. This is equivalent to
adding a second-harmonic component
to the groove modulation.

A small amount of second harmonic
added to a sine wave is not very impor-
-tant. It is not audibly different from a
pure sine wave. Because of the natural
octave relationship, the ear identifies
the two tones and cannot discriminate
the second-harmonic component. The
more important effect is due to what
happens to other frequencies that may

RADIO-ELECTRONICS
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be present with the same low-frequency
sine wave.

Supospe the groove also contains a
frequency six times as high as this
low-frequency sine wave. This means
there will be three waves going up the
low-frequency wave and three waves
coming down. The second harmonic,
added by failure to track properly,
results in frequency modulation of this
higher frequency. The part of the low-
frequency wave which is stretched out
in time, due to the stylus tending to
follow the groove round with the turn-
table, will take longer tracing its three
cycles and thus momentarily produce
a lower frequency than during the
period when the stylus comes back
again and momentarily makes the effec-
tive frequency higher (Fig. 1-d).

All the program, except the low-
frequency tone which is causing it,
gets frequency-modulated. This form of
IM distortion produces a dithery effect
in the reproduction, much like any
other kind of IM distortion. This is
why it is important that the stylus
arm in the pickup should be in line
with the groove, as nearly as possible,
at all points across the record, so the
stylus moves truly at right angles to
the groove.

Producing good tracking

Now that we know what is wanted,
let’s examine different ways of doing it.
The first thing to try is a straight arm
with the pickup in line with the arm.
This means the stylus moves at right
angles to the end of the arm, as shown
at Fig. 2. Variation of the mounting
point will find different places across
the groove at which the tracking is
correct. At all other positions across
the record (different radii of playing)
the tracking will be incorrect.

By picking one radius and then mov-
ing the arm across the record, we can
see which way the angle of stylus
movement is in error. Note 'that the
stylus arm or pickup head at a radius
smaller than the correct one requires
to be offset outward; while at a larger
radius than the correct one it requires
to be offset inward. The error is approx-
imately proportional to the deviation
from correct radius (Fig. 3).

The first step toward improving this
situation uses an offset. The pickup is
mounted at an angle to the end of the
arm (and the mounting point for the
arm has to be altered). If we put a
considerable offset on, we can see why
the iight offset corrects matters very
considerably.

Using too much offset, as shown in
Fig. 4, there will again be only one
radius of correct tracking for any
particular mounting position of the
arm. But this time, when the pickup
is playing at a smaller radius the offset
has to be more inward than that
actually used. At a radius larger than
the correct one the offset has to be
more outward. We have reversed the

situation that prevailed with the
straight arm.
OCTOBER, 1957

Somewhere in between these two
extremes the offset will be much nearer
to correct all the way across the record.
This is what determines the correct
offset, as shown by Fig. 5. This time
we set the arm mounting to give perfect
tracking at one radius near the middle
of the playing area of the record. Then
the deviation is very much smaller and
also it is in the same direction, whether
you go inside or outside the correct
radius. Both ways the angle of offset
should be a little bit more inward. But
the deviation from correct has become
extremely slight.

An even closer approximation to
correct tracking can be achieved by
slightly moving the mounting point for
the arm, putting it a small fraction
of an inch further from the turn-
table’s center, the offset slightly in-
correct at the center of the playing
band. Now there will be two points
across the record where the offset is
correct and it will be incorrect at the
inside, the center and the outside of
the playing band. The direction of
deviation will be the same at the inside
and outside and in the opposite direc-
tion of the center of the playing area.

This reduces the maximum angle of
tracking error to a very small amount
—about 1° or less, depending upon the
dimensions of the arm and the record.

At this point it should be mentioned
that it is immaterial, as far as track-
ing is concerned, whether the pickup
is mounted at an angle, on a straight
arm or in line with the end of a curved
arm, provided the basic geometry is
the same (Fig. 6).

When the arm is correctly mounted,
distortion due to tracking error is
extremely small; in faet it will be
smaller than distortions due to other
causes at present—that in the record
due to recording equipment, in many
instances, and also in the pickup due
to nonlinearity of damping material
and other factors. However, high-fidelity
enthusiasts are perfectionists so they
seek to eliminate all possible causes of
distortion however small.

One method is to use a radial arm,
which theoretically gives perfect track-
ing all the way. In this case the pickup
is mounted on a slide rather than on a
hinged arm (see Fig. 7). This needs a
short pickup arm from the slide to the
stylus point, which is not necessarily
a serious disadvantage.

The difficult thing in this design is
to get a sufficiently free sliding action
because a good pickup should require
no more than 1 gram vertical force on
the stylus to keep it in the groove. It
requires a very free sliding action to
get the friction down to a very small
fraction of a gram, which is necessary
if we are to avoid displacement of the
stylus due to friction.

The trapezoid arm

Another approach uses the double-
hinge arm. The B-J is an example of
this construction. This is based on the
information shown in Figs. 3 and 5

wWww.americanradiohistorv.com
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Fig. 2—An in-line arm can track cor-
rectly at only one point.

REQUIRED OFFSET
ANGLES

Fig. 3—Pickup mounted in line at inter-
mediate groove needs offset to track
correctly at inside of outside grooves.

REQUIRED CRANGE IN
OFFSET ANGLES

REQUIRED OFFSET

ACTUAL OFFSET

Fig. 5—Optimum offset reduces devia-
tion to 2 minimum.

for the straight and offset arms. If
we use, basically, a straight arm and
then change the angle of offset as the
pickup moves across the record, we can
make a first-degree correction for track-
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TONE ARM PIVOT OFFSET

STYLUS ANGLE OF

PICKUP

T o —

—/

Fig. 6—It makes no difference if the
arm is straight or curved, if the length
from tone-arm pivot to stylus and the
offset angle remain the same in each
case.

TONE ARM SLIDES ON BAR HERE— " |

[o] -

STYLUS MOVES ACROSS THIS LINE

Fig. 7—The radial tone-arm slides on a
bar and the stylus moves along the
turntable’s radius.

ing error. Using a double arm with a
trapezoid action (a slightly offset
parallelogram effect), the angle of off-
set changes due to the difterence in the
two short arms of the trapezium. This
is shown in Fig. 8.

The link motion of the pickup arm
changes the angle as the pickup moves
across the record. Now, correct track-
ing is achieved at more points across
the record and the deviation between
the points of correct tracking is even
snaller.

The first-degree step in this direction
is based on a modification of the
straight arm. This makes both of
the long links of the movement equal.
The number of correct points across
the record is increased to three.

However, by making the two long
links slightly ditferent, which makes
the arm more equivalent to an ofiset
arm with correction for offset at dif-
ferent points across the record, the
number of correct points can be in-
creased to five. This means. of course,
provided the armn is uccurately mounted,
the tracking is virtually correct all the
way because the angle of deviation
between five correct points must be
extremely small.

The problem with this kind of arm
is that, instead of having one tone-arm
pivot, you have four. This leads to the
possibilitv of four times as much frie-
tion in the movement. Also there is
four times the possibility of play or
slack, developing looseness in action.
Extremely good pivots must be used.
without any play whatever and with
extreme freedom of movement to pre-
vent introduction of any friction that
may oppose the movement of the stvlus
across the record.

The principal reason the straightfor-
ward simple arm with an off'set con-
tinues to be preferred is hecause it
has only one pivot in a horizontal
direction at the mounting point of the
tone arm.

Using just the simple arm with an
oifset, the length of the arm deter-
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mines the amount of deviation. Dou-
bling the arm’s length reduces the
amount of deviation across the record
by about 507;.

Conversely, using a smaller recorded
area, as occurs on the 45-rpm rvecord,
a shorter arm can be used with a
smaller deviation, provided the offset
angle is correct for this particular
range of radii. This was the reasoning
behind the development of the original
45-rpm records: to produce a more
compact unit with a shorter tone arm
while still maintaining the same degree
of accuracy in tracking available with
the larger recordings and using a much
longer tone arm. This is illustrated in
Fig. 9.

The right offset

The correct offset for a tone arm
(which is not usually adjustable so, if
your tone arm is not correct, there is
little you can do about it) is deter-
mined by the range of playing radii
encountered in the record. The follow-
ing table gives the average range of
playing radii for ditterent types of
records, together with the design radius
on which correct offset for this type
should be based.

Radii {inches)

Type of Record Inside  Outside Design
45-rpm 2.1 3 2.65

78-rpm, 10-inch. .. . 1.75 1.75 3.07

78-rpm, 12-inch 2, 5.75 3.65

33-rpm, 10-inch 2, 1.75 3.35

33-rpm, 12-inch 5.75 4

Fig. 8—Simplilied construction shows
action link-movement (trapezoid) arm.

The old 78-rpm records go down to

a smaller inside radius than do the
modern LDP’s. If we take the whole
range of recordings including both

LP’s and 78’s as a basis, we should
come up with a slightly ditferent an-
swer for offset angle from that using
only LP’s. If vou want to play 45’s as
well, this further complicates your
choice. I prefer to use an offset and
mounting position to suit 12-inch LP’s
and allow a little more tracking distor-
tion at the inside of 78’s and 45's. As
the distortion on 78’s usually starts out
larger than on LP's, this seems to be
the best balance of arrangement.
The offset should be such that the
correet playing position, when only one
correct playing position is selected, is
a little inside of the mean radius of
playing, as shown in Fig. 10. Then
the tone-arm mount is moved a small
fraction of an inch farther away from
the turntable so as to have two correct
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radii, near the inside and outside of
the playing band.

How to set up

Finally we come to the question of
how to set up the arm corvectly to
produce the best approximation to
correct tracking across the record. In
the case of a straight arm the best
compromise is to have the tracking
correct about one-third of the distance
from the inside radius to the outside
radius. This will then minimize the
error at both inside and outside radius
—both will be about equal.

For the offset arm there are a num-
ber of procedures. Most manufacturers
specify either an overhang, by which
is meant the distance between the
stylus point and the turntable center
when the arm is swung so as to cross
the center of the turntable, shown as
A in Fig. 11, or the spacing between
the turntable center and the tonearm
mounting point, shown as B in Fig. 11.

Gauges of ditferent construction have
also been described for measuring the
overhang with a certain degrece of
precision. I have found another ap-
proach quite useful and use an ordinary
transparent protractor. This method
has the advantage of giving a much
better visual idea of just what you are
trying to do and not requiring a spe-
cially made tool.

It consists of laying the protractor

OFFSET

Fig. 9—A narrower band of recording
makes a shorter tone arm possible with-
out increasing tracking error.

FIRST MOUNTING POS-
ITION MOVES STYLUS
ON THIS CURVE. ONLY
ONE POSITION OF COR-
RECT TRACKING.

SECOND MOUNTING POSITION MOVES
STYLUS ON THIS CURVE TWO POSITIONS
(A&B)OF CORRECT TRACKING AND
WINIMUM ERROR
Fig. 10—Possible deviation from proper
tracking with an offset arm.

ALL POINTS ON THIS |
CURVE GIVE CORRECT
TRACK FOR STYLUS

RADIO-ELECTRONICS
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Fig. 11—Offset-arm mounting is speci-
fied in overhang (A) or distance from
tone-arm mount to turntable center (B).

across the disc so the straight line
between 0° and 180° lies along the
radius of the record or turntable. Then
the 90° line will be a tangent to the
radius or should lie along the groove
at this point. The stylus is rested upon
the intersection or center point of the
transparent protractor. If you now look
along the 90° line between the pickup

1. SET_PROTRACTOR SO 0°-180° ¥
LINES UP WITH CENTER OF TURNTABLE |

2.SET STYLUS ON CENTER OF PROTRACTOR

3.LOOKIN THIS DIRECTION
TO ALIGN STYLUS ARM WITH 90°LINE

Fig. 12—Checking tracking visually.

arm and the protractor, you will be
able to see whether the stylus arm of
the pickup is in line with the 90° line
on the protractor (see Fig. 12). If it
is and the position you have chosen
for the stylus point to rest represents
the medium radius of playing, yvou are
pretty close to the correct mounting
point for the tone arm. If not, the tone
arm, turntable and protractor can be
moved to find a suitable mounting point.

Technically, when you get these two
in line you should move the tone-arm
mounting point from 1/16 to 1/10
inch farther away from the turntable’s
center. This will then get the correct
position where there are two points of
correct tracking and a minimum devia-
tion across the vrecord. Using this
method, however, vou will find it is
extremely difficult to tell when vou are
exactly right, within 1/10 inch, espe-
cially if you are using a tone arm with
a length of 9 inches or more.

You can also use this method to
check accuracy of tracking through the
record from inside to outside and if you
need to, choose a better compromise
for the mounting position. It may also
give you some idea of how academic
are the claims that the offset arm
does not achieve perfect tracking. The
degree by which it misses is really so
small as to be inconsequential compared
to other causes of distortion. END
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COVER FEATURE

Another view of the
service hench fea-
tured on our cover.

HE photograph on our front cover
shows a corner service bench
used by service technicians of the
Sigma Electric Co.,, New York
City, to do special audio service work.
On the upper shelf is a D & R flutter
meter and a Barker & Williamson dis-
tortion meter, necessities for checking
quality high-fidelity record players,
tape recorders, tuners and amplifiers.
On the lower shelf, at the left, part
of a voltage-regulated power supply is
seen. To its right, in the corner, is a
Variace, into which the Ampex 601
undergoing servicing is plugged. The
Ampex tape unit, already partially
stripped down for inspection and repair,
is in the foreground. The right side of
the lower shelf is occupied by an audio
amplifier, specially designed to accom-
modate a very wide variety of inputs
and outputs so that any preamp, tuner
or record changer can be thoroughly
checked. At the extreme rear, on the
bench, a General Radio oscillator, for
determining frequency response of
high-fidelity equipment, can be seen.
Sigma Electric is now completely an
audio service company. All types of
high-fidelity equipment are repaired.

AUDIO—HIGH FIDELITY

AUDIO
SPECIALISTS

Amplifiers, preamps, tuners, tape re-
corders and record changers, from an
inexpensive home unit to precision
broadcast equipment passes through
their repair shop. An official service
station for nine brands of tape re-
corders and an even larger number of
tuners and amplifiers, Sigma employs
21 persons, including 5 deoing clerieal,
counter and shipping work. The other
16 are technicians or assistants.

Although general service work, in-
cluding radio and television, was once
handled (see photo on page 37, RADIO-
EvLecTRONICS for June, 1954), at present
the only deviation from high-fidelity
audio units is the servicing of electron-
ic-flash equipment. For this specialized
work they hold franchises from four
manufacturers of electronic-flash equip-
ment.

The firm is owned by Arthur Peikes
and Wilfred Goldstick, both of whom
hold Bachelor of Science degrees from
the University of Toronto Engineering
School. Sigma Electric was started
when these two men formed a partner-
ship in 1949 to construct audio acces-
sortes on a contract basis and to serv-
ice Brush tape recorders. END

Hi-FI SHOW

RADIO-ELECTRONICS and GERNSBACK LIBRARY
will exhibit at the

New York Trade Show Building Room 526

Oct. 7-12

output stage.

Look for the NOVEMBER issue of RADIO-ELECTRONICS because:

Several months ago, RADIO-ELECTRONICS commissioned Norman H. Crowhurst to develop a
new moderate-cost high-fidelity amplifier for our build-it-yourself readers.

Mr. Crowhurst has come up with an unusual design using a pair of EL84's in a twin-coupled

Next month we will publish full construction details on this new amplifier. Don't miss it!
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Y letter in the MaW issue (re-

printed here) has' stirred a

response from an unexpected

quarter. It was far from my
mind to offend one of the internation-
ally respected pioneers — elder states-
men — in the aundio art. I was pointing
at some of the “new and marvelous in-
ventions” which violate the principles
of physics.

The responsec by Mr. H. A, Hartley
(July, 1957) points out quite accurately
that 1 acoustic watt in a living room
would produce painful sound pressures.
The response also accuses me of aban-
doning the scientific attitude and be-
coming dogmatic and inaccurate. I re-
gret provoking this response because I
have no desire to trap or provoke any-
body into an inadvertent misstatement.

The facts behind my letter

As for the amount of motion to pro-
duce distortion, I refer to G. L. Beers
and H. Belar “Frequency-Modulation
Distortion in Loudspeakers,” Proceed-
mgs of the IRE, Volume 31, No. 4,
pages 132-38, April, 1943. They showed
that a cone performing an excursion
of % inch (amplitude of 1/16 inch)
produced 10% distortion by frequency
modulation of a 5,000-cycle tone, ex-
pressing distortion as sideband ampli-
tude. They mentioned that as low as
3% distortion causes perceptible change
in quality. Probably listeners were less
discerning in 1943 than now.

are:

In good tape machines a total wow
and flutter of 0.1% is just barely toler-
able. Taking this to be true for the
frequency-modulation distortion of a
loudspeaker, then the cone must move
less than 1/1,000 the veloeity of sound
or less than 34.4 centimeters per second.
The amplitude of motion is expressed
by the equation:

A = A, sin ot
where A is the displacement at instant
t, A, is the maximum displacement (in
each direction) and o is 27 times fre-

*Klipseh & Associates, Hope, Ark.
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and

Louspeakers

acoustic

quency, the equation for velocity of

movement is found by differentiating:

y= it

dt

The maximum velocity occurs
coswt = 1,0r V = A,

Thus, at a frequency of 50 cycles per

second,w = 27 X 50 = 314, and we have

= A.wcos wt

when

THE MAY LETTER
Dear Editor:

Much air must be moved to radiate
appreciable power at low frequencies.
The following table shows the excur-
sion necessary to produce one acoustic
watt output and the acoustic power
output capability of a 10-inch piston
(equivalent to a 12-inch speaker) ex-
ecuting an excursion of .06 inch (peak
amplitude of .03 inch) which is re-
garded as about the maximum limit for
tolerable distortion.'

Power Radiated

Excursion At .06-Inch
Necded To Excursion
Radiate 1 Acoustic
Frequency Acoustic Watt Watt
60 0.7 .0072
50 1.0 0036
40 1.5 0016
35 2.0 00085
30 2.8 .00045

These figures are independent of box
shape, suspension compliance or am-
plifier power supplied.

The facts of life in acoustics are
simply that the undistorted output of
« small cone at low frequencies would
be too small to hear, regardless of the
“response curve”.

In 1931 E. W. Kellogg proposed the
use of 54 cones of 8-inch diameter to
radiate 1 watt at 30 cycles, and the use
of a corner horn. Structural designs
have improved in the following 25
years but acoustical fundamentals have
not changed.

There have been little speakers with
big claims since the Edison phono-
graph of 1901, but nobody has devised
a miniature 32-foot wavelength.

PaurL W. KLIPSCH
Klipsch & Associates
Hope, Avk.

1Frank Massa, Acoustic
Blakiston Co., Philadelphia.

Design Charts,
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fundamentals

By PAUL W. KLIPSCH*

decided that V must not be more than

34.4 em/sec. So the maximum pernis-
sible value of A, is

A, =V /o = 34.4/314

= 0.11 centimeter or .043

inch maximum am-

plitude or .086 inch

maximum excursion.

This “just tolerable” distortion excur-
sion of .086 inch is a little larger than
the .06 inch used in my original “funda-
mentals’; the difference is not an error,
but a rather close agreement.

Experience indicates the factual sig-
nificance of fluttering frequency shifts
even as small as 0.1%. The higher the
modulated frequency the greater the
audible distortion, usually, up to about
6,000 cycles.

These facts pertain whether the cone
is driven by a voice coil or a broom
handle, is hung on a high-compliance
suspension or low, or is high or low
efficiency. Actually the “fault” would
exist with a “perfcet” speaker. Modula-
tion distortion 1is not a fault but a
property of a vibrating surface or awr
boundary layer; it is minimized by
reducing excursion.

Far from abandoning the scientific
attitude and becoming dogmatic and
inaccurate, I would point to the vast
supporting literature behind my state-
ments, and the simple mathematics
above. Kellogg used many speaker units
to limit excursion to .06 inch in a year
when intermodulation distortion had
not yet been mentioned. (E. W. Kellogg,
“Means for Radiating Large Amounts
of Low-Frequency Sound,” Journal
Acoustic Society of America, Volume 3,
No. 1, Part 1, pages 94-110, July, 1931.
Mr. Kellogg was co-inventor of the
Rice-Kellogg speaker. See Transeript
AIEE, 1925.) (The name Kellogg was
unfortunately misspelled “Keller” in
my original letter.)

This is not to deny that many speaker
drive mechanisms can disdainfully
handle % inch or larger excursion, with
relatively low harmonic distortion. But

RADIO-ELECTRONICS
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Front panel of the
completed unit.

N ror
L e
EOVALIZER

TURNTABLE

GAIH CONTROL

Easily bwlt 6-tube circuit
is more versatile than most

commercial

SIX-TUBE control unit needs
justifying. Fven the crankiest
hi-fi ecrank is likely to be taken
aback by such extravagance,

although several commercial units use
five or six tubes. My justification is
that it produces a versatility beyond
that of commercial control units and
approaches that of equipment used by
broadcast stations and recording com-
panies. The complete circuit is in Fig. 1.

The principal feature is the tone
control circuit. Any two octaves from
20-20,000 cycles can be boosted 20 or
25 db with an insignificant increase in
distortion. The bass and treble channels
have six peaking points about an octave
apart which are selected by switching.

This is highly useful to the record
collector. Anyone who has tried playing
ancient recordings on a modern hi-fi
system knows that they usually sound
pretty horrible. With this equalizer the

control wunits

By JOSEPH MARSHALL

majority of them produce a satisfying
sound.

Its versatility is also useful to the
amateur recorder who makes off-the-
air, off-the-record or live recordings.

A rolloff or high-frequenecy filter pro-
vides a way to minimize noise, beatnote
interference, phase distortion in FM
and similar distractions with little loss
of musical quality.

The biggest problem of hi fi is to
provide at a level tolerable in the home
a tonal balance with some resemblance
to that in the concert hall. Both people
and rooms require different listening
levels and the rooms themselves require
compensation. No single loudness curve,
slope, crossover or single combination
of them ean possibly suit anything but
a fraction of the needs. This control
unit will provide just about any conceiv-
able tonal balance to take care of almost
any acoustic condition, playback level

PILOT LIGHT

AUDIO—HIGH FIDELITY

R21 sS4 R20 $3 R37

MASTER CONTROL UNIT

or any listener’s personal taste.
Finally it provides a way for many
hard-of-hearing persons to enjoy high
fidelity. Loss of hearing involves, not
only a loss in hearing acuity, but
usually a serious modification of the
hearing curve too. Most of the hard-
of-hearing have holes in their hearing
curves and unfortunately these holes
do not always appear at the ends of
the spectrum where they can be com-
pensated by ordinary tone controls.
The tone control circuit of this unit
fills any two such holes with 20-25 db
of boost. The network is that used in
most audiometers to measure and test
hearing. Not everyone will find perfect
compensation, but the control unit will
do a good job for many.* Each indi-
vidual can adjust the controls for the

*Note, however, that authorities have found
that flat hearing aids are most acceptable to
the hard-of-hearing.—FEditor

Loudspeakers and Acoustic Fundamentals (continued)

music is not just one single tone or
frequency at a time; it is a terrifically
complex mixture of high and low tones.
Even if the bass speaker is crossed over
to a tweeter or mid-range at 500 cycles,
a mixture of 40 and 400 can produce
unpleasant distortions when the di-
aphragm amplitude becomes large.
Again, intermodulation iz not a fault
but a property of sound radiators per-
forming large excursicns.

The remedy to limit distortion is
adequate radiating area and reduced
excursion. As Kellogg proposed in 1931,
a group of 8-inch cones can be used to
produre large amounts of power.

Mr. Hartley states in his reply, “If we
accept the Massa data . . . which I, for
one do not . . .” The reference is to
Acoustic Design Charts, Frank Massa,
Blakiston, 1942. Granting that any
particular piece of data in any publica-
tion might be in error, due perhaps to
a misprint, I checked the particular
data by computation from earlier and
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more basic information and as far as I
could tell the data were accurate. Inci-
dentally, the basis for the information
goes back to 1877 when a great British
physicist derived the function of a
piston vibrating in a hole in an infinite
wall (Lord Rayleigh, Theory of Sound,
MacMillan, 1877). The Massa data were
not used without question, they were
checked.

Mr. Hartley closed his remarks with
an attack on the choice of driver units
used in our speaker systems. No defense
is needed here, for our bass driver is
capable of nearly 34 inch total excur-
sion with very low harmonic distortion.
And a 3%-inch motion of a 15-inch
speaker cone can really pump a lot of
air. But this when used in a horn
develops large pressures at almost in-
visible amplitudes, due to the way the
acoustic matching of the horn provides
an air load for the diaphragm. With
these very small amplitudes, the doppler
and amplitude distortions are extremely

www.americanradiohistorv.com

low, compared with what the same driv-
er would produce as a direct radiator.

For my part, I would question by
what measure a speaker is required to
pass a test of %-inch excursion without
cross-modulation and by what measure
a speaker of any size can be claimed
to be flat to 0 cycles or to be non-
resonant in spite of being a mass sus-
pended on a compliance.

Hermeneutics, the art of not being
fooled, could well be applied to this new
high-fidelity art wherein hard well-
established facts are disputed, wishful
thinking is copy for ads and rave
articles, and truth becomes a relative
quantity. An especial premium should
be placed on intellectual honesty, and
the reader should school himself in
hermeneutics and learn to distinguish
fact from opinion and well-grounded
opinion front mere wishing. I believe
my own writings have been marked
for the reader to distinguish between
facts I present and my opinions. END
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tonal balance that sounds best and most
natural to him. The only change is that
of adding a phone jack at the output.
Headphones can be used across the out-
put of the cathode follower.

Specifications

A choice of five input sources is pro-
vided through pushbutton switches. The
phono equalizer (Fig. 2-a) uses a
cascode amplifier and provides a choice
of five playback curves: two for LP
dises (RIAA and AES) and three for
78 rpm (one with a 500-cvcle crossover
and a 6-db drop at 10,000 cycles, an-
cther with a 350-cycle crossover and a
sliehtly greater drop and the third
with a 250-cycle crossover and no treble

The tone control circuit uses three
parallel channels: the flat, bass and
treble. Tone control networks are the
Wien-bridge type and provide a broadly
peaked curve. Each channel gives a
choice of six peaking points about an
octave apart. The extreme positions in
each channel have the effect of chang-
ing the crossover and slope.

In normal use these positions may be
used to increase the presence of some
favored instrument. You can also im-
prove the quality of old acoustic rec-
ords. An output jack is provided for a
recorder—this output is unaffected by
the tone control.

Concentric controls are used for both
volume (loudness) and gain (level).

bass and treble channels will vary with
the setting of this control. At maximum
the bass and treble channels cannot
produce more than 6 db of boost, while
at minimum 20 or 25 db is possible.
Therefore, the volume control provides
an automatic increase or decrease of
boost with volume level to take care
of the Fletcher-Munson eifect and is
actually a loudness control.

The volume control adjustment is
exactly opposite to that generally used.
Usually the tonal balance is adjusted
at maximum output levels. When the
volume is reduced, the loudness control
curve is supposed to provide compensa-
tion which produces a good balance at
the desired level. This is the wrong

slope). Specifications for additional The volume control varies the gain of way of getting the desired end and is
equalizers are shown in Fig. 2-b. the flat channel. Relative boost of both not used in this unit. The control is
EQUALIZER =
Fig.2 N AV INPUT @ (R44"
& l TAPE OUTPUT
MiNpuy 5008y fgr ST 6
3 C ‘
2 12AU7
INPUT] —
A \ 12AT7
MIKE
58 VOLUM
L [LOUDN)ESS\
EE = -r———v V3-b RI9
10 #EGS R3 | C2TI03) 172 6ATE L a5
V2 22K] -
& 5004
. ify— =5 b i a5
R5 024,\— it i R”F'ﬂ‘
' IODKé RE2 10 MEG =) b vsn L3
| P TURNTABLE TAPE FM AM |
|
- |
= 150v e - | !
J [
RI210 MEG 1 R33 IMEG
€1 .25 200 | R34 470n
e 12AX7 Y ; 12AX7
e8! 500 s RIS 47K ol R35 27K ~e
9,05 100V N CI9 25 Lt
R BASS A | 25 28 o 1o
€0, 02 2000 © C21k oK
.__‘(_._——o \\
\
len o a0 S
Ci2 005 800V R31—§‘1'
Fig. 1—Circuit of the wv"“ ek
hi-fi master control R G
unit. > 5
Ci4 001 RIS 47K |
—ik S 54 3 M _L % 1
\ 1
Ci5 680pf 7KC ‘\‘ €20 = .002| c24HvF {5 R S S M c
C16 390ppf 10KC \IREBL{ C224.001|C 26
€17, 250 put  15KC b :
o 0taly R S4b I :
I 120upf  20KC ! sy S ]
e A v
| CTFI :
===
| J7 2 0uTeuT
Y225v YoM
Rl—pot, 100,000 ohms, linear R35, 41—2,700 ohms C18, 30, 35—120-puuf ceramic

R2—120.0C0 ohms

R3, 6, 12, 13, 38, 39—10 megohms

R4, 9, 28, 34, 40—470,000 ohms

RS, 8, 27, 29, 36—100,000 ohms

R7 44—pof 500,000 ohms audio screw-
dnver ad|us’r concentric (Centralab
AB-60)

R10, |16—pot, 5000,000 ohms
{Centralab Fl41+R2-42)

RIY, 31—22,000 ohms

R14. 15, 19—-47,000 ohms

R17—15,000 ohms

R18—1,000 ohms

R20, 21—pot, 50,000 ohms, audio
{Centralab B-32)

R22, 25, 26—330,000 chms

R23, 24—1,700 ohms

R30—1,500 ohms

R32—82,000-0chms

R33—I| megohm
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R37—pof 100,000—500,000 ohms, linear
(Cenfralab Fl- 3I+Fl4 Solder shafts
together and add KB- 2 dpst)

R42, 43—33,000 ohms

All rmlsrors 1, watt, see text for type

Cl, 3—.02 ui, 200 vol?s

C2—.05 uf, 200 volts

C4, 5, 32, 37—0.1 pf, 200 volfs

C&—05 pf 200 volts

C7, 19—0.25-uf disk

CB 21—0.1-uf disk

C9 23—.05-pf disk

CIO 25—.02-pf disk

CII 27—.01-uf disk

CIZ 29—.005-pf disk

CI3 20—.002-puf disk

CI4 22—.001-pf disk

CI5 24, 34—680-puuf ceramic

CI6 26-390- uuf ceramic

C|7 28—250-puuf ceramic

WWwW.americanradiohistorv.com

C31, 38—.01 uf, 400 volts

C33—25 uf 25-volt electrolytic

C36—0.1 pf, 400 volts

JI—7—phono lacks

J8—microphone jack

St, 3, 4—2-pole 6-position rotary

SZ—smgle pole 5-position pushbutton
or rotary

S5—dpst Cen?ralab type KB2 on R37

T—hi-fi mike-to-grid transformer

Yi—6BK7

V2—6ATS

v3—I12AU7

V4—12AT7

V5, &—12AX7

See-Zak Chassis: {see text) 2—R28;
2—R2i6; 1—P8I6; I~-Pb6lé

Vector No. BNN-TAS-4 (see text) (2)

Vector No. 10-3N-11A74

Miscellaneous hardware-
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turned to minimum and GAIN CONTROL
is set for a desired loudness of mid-
frequencies. Now the bass and treble
controls are adjusted for the desired
balance. Then when volume is increased
with the volume control, bass and treble
boosts are reduced until at maximum
volume you have just about a flat
response. For broadeasting and similar
uses the volume is regulated with the
GAIN CONTROL, which has no effect on
the compensation.

The unit has enough gain to provide
at least 2 volts of output, either with
20-db boosts at any two points or flat.

The tone controls provide only boost
and no means for attenuation. There is
a treble filter with a 12-db-per-octave
slope and a continuously adjustable
crossover between 4,000 and 15,000
cycles.

The total IM distortion at a 2-volt
output ranges between 0.3 and 0.7%.
At lower levels it is insignificant.

A simple filter is included to atten-
uate transients due to warped or eccen-
tric records, FM squelches, shortwave
fading, beatnotes of stations on the
same broadcast channel but whose fre-
quencies differ by 1-20 cycles, ete. The
filter does little good on rumble whose
frequency is wusually between 20-30
cycles. If you are troubled by rumble,
considerable relief can be obtained by
reducing the value of the output capac-
itors of the phono preamp and the
following input capacitor to .05 or .03
uf.

Power supply

An independent well filtered power
supply with de for the heaters is essen-
tial. Any attempt to feed this preamp
from the power amplifier’s power supply
is almost certain to result in motor-
boating or instability. The supply
diagrammed (Fig. 3) uses two regu-
lator tubes to supply 255 volts to the
tone control stages and 150 volts to
the phono channel. The .05-uf capac-
itors in shunt with the regulators
minimize hash. If the preamp shows
any tendency to oscillate at mid or high
frequencies, try removing this capacitor
before making any other checks. De for
the heaters is necessary to keep hum
down. Even 1 or 2 gv of hum applied
to the first phono tube will produce an
output of several hundred millivolts.

Building the unit

The construction uses See-Zak chassis
components and Vector turret walls.
The chassis comes in pieces like an
Erector set. I used two 16-inch rails
for the front and back, two 8-inch rails
for sides, one 8-inch bottom plate and
a 6-inch top plate. The rear rail is set
in 6 inches from the front. Don’t worry
about fastening it to the side rails since
the top and bottom plates will tie the
whole works together. (These chassis
are available at many radio parts
distributors or can be obtained from
U M & F Manufacturing Co., 10929
Vanowen St., N. Hollywood, Calif.)

The Vector turret walls are combina-
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St EQUALIZER g

J8 NETWORKS

i
EQUALIZER
COMPONENTS

H C,3 J2 R7 J3 R44 44 V3 U6

PILOT JEWEL
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RESISTORS IN V3,456 CIRCUITS
V6 V4 V5 C33 47

PILOT R2I 84 R20 §3
LAMP

Internal layout as seenr from the top.

RIS RIO
EQUALIZER
NETWORKS :
=

‘CAPACITORS
IN VI-V2
CIRCUITS

vé V4

CAPACITORS IN
V3-v4-v5-vé
CIRCUITS

Bottom view of the control unit.

tions of terminal strips and tube
sockets and are available in almost any
combination. Here we use one two-tube
wall for the equalizer, a three-tube
wall with one socket removed and a
two-tube wall for the rest of the stages.
If you ecannot obtain these, the more
easily available Vector turret sockets
may be used instead.

The turret walls are mounted on the
rear rail along with the mike trans-
former, input and output plugs and
leve! controls. Resistors are mounted
on one side of the walls, capacitors
(and a few resistors) on the other side.
Connections from tube sockets to com-
poneuts are short. Connections between
components are made on the wall. A
common ground bus of heavy wire is
run along the edge of the turret walls
under the last series of holes.

www.americanradiohistorv.com

Components which are grounded are
mounted so that the tinned lead of the
grounded end can be put through the
hole, wrapped around the ground bus
and soldered. The terminals at the
bottom of the walls are used for volt-
age supply and any interconnections
which may be required.

The controls are mounted on the
front rail. A couple of these R21-S4 and
R20-S3 are not commercially avail-
able: the combination of double-pole
six-position rotary switch and a con-
centric potentiometer. If a standard
3-inch chassis is used, there will be
room for independent switches and
potentiometers. Replacing the push-
button switch with a rotary unit will
also give more room. Capacitors in the
tone control channels are grouped at
the switches.
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Rl 2.7MEG

1 4] R2
RIAA o————

- TOVIPIN 6
o2 270K |

rt
€2 270ppf
R3 22 MEG

2 3 R4
OLD AES O——t—
D015 270K

{¢
€4 220puf
R5 22 MEG

3 (4] RE
RCA 78 (OLD) &—-—
0012 270K

—

—
€6 180ppt
RT_ 22 MEG

4 7 RB
OL78 o—t—]
002 270K

CB“ZOOppf |

R9. 22MEG

R10
0022 270K

YToR2 8CIFEh &

Ril 1.8 MEG

cio RI2
£L01 210K
Q" 360ppf

RI3 22MEG

NAB

Ci3 360yt

RI7 22 MEG

(413 R18
680ppt 270K
ADDITIONAL EQUALIZERS
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R1—2.7 megohms
R2, 4,6 8, 10, 12, 14,
18,—270,000 ohms
R3,5 7,9, 13 17—
22 megohms
R1i—1.8 megohms
All resistors 1, watt
Cl, 5—.0012-pf disk
C2—270-ppf disk

ACOUSTIC 78
800 CROSSOVER

C3—.0015-pf disk
C4—220-ppf disk
Cé—180-puf disk
C7—.002-ppf disk
C8—200-ppf disk
C9—.0022-pf disk
CI10, 12—.001-pf disk
Cll, 13—360-ppf disk
C16—680-ppf disk

Fig. 2-a.—Equalization circuit for the control unit; b—additional equalization

networks.
8H/50MA
LA N L2 225V
OA3/VR75

150V

AC

aC
4 RECT

OHTRS ON Fig.1

V39 V539 V69 v4r3

1000 pf/ 15V o ol ol ek, ek
4 4 4

05— .14/ 1A E
Ri =iy 39a(2W
T oas20w Lty ‘bu PILOT \r?: ?Ra s Js )5 Js
-{J\

RI—5 ohms, 20 watts, adjustable slider
R2—pot, 5,000 ohms, {0 watts

R3—39 ohms, 2 watts

CI—0_1 uf, 600 volts

C2—-10-40-40-uf 450-volt electrolytic

C3, 41,000 pf 1525 I5-volt electrolytics
C5, 6—.05 pf, 600 volts

F—2 amps

L1, 2—8-h 50-ma chokes

% 5

L3—.05-0.1-h I-amp choke

T—Power transformer, primary 117 volts; secondary
650-volt center tap, 40-ma; 5 volts, 2 amps; 6.3
volts, 2 amps (Stancor PCB8406 or equivalent)

ME 2]

V2—OA3/VR75

V3—0OA2

Rectifier—TAB 18/14-volt 2-amp bridge

Fig. 3—Power supply for centrol unit. Note dc filament supply.

When the front and rear rails are
wired as far as they can be, the side
rails are attached to the front and the
6-inch plate is temporarily fastened
with three or four screws. Now start
interwiring. I used fine shielded and
insulated phono input leads for the
leads from the input jacks to various
portions of the circuit. This shielding
18 necessary.

Except where a short direct connec-
tion was possible, I ran these inter-
connecting leads along the ground bus
and then cabled the works with twine.
Except for shielding the indicated leads,
there is nothing critical about the wir-
ing. Duplicate the layout as closely as
possible for highest insurance, but if
a similar but not exactly identical lay-
out is used, no trouble should arise.
I used deposited-carbon resistors in all
stages preceding the rolloff stage, but
believe that if deposited-carbon types
are used only for the plate loads and
wirewound resistors for cathode loads,
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the others can well be good quality
carbons.

Power supply construction

The power supply is separate. In my
case it is mounted on the same chassis
which supplies power to two amplifiers.
There is nothing critical about it, espe-
cially if the two regulator tubes are
used to establish voltages. The 12-volt
ac can be obtained either from a 12-
volt filament winding or 6.3- and 5-volt
windings wired in series. (If you do
not get about 12-volt ae, reverse one
winding.) You can use the 5-volt wind-
ing for a rectifier with a separate
cathode, or use a 6-volt rectifier with
cathode (6W4 or 6X4) on the 6-volt
winding (see Fig. 3).

Please note that there is a series
parallel connection of the 6BK7, 6AT6
and 39-ohm resistor. This value is
critical if you want a reasonable life
from these tubes. Adjust the potentiom-
eter in the heater supply to provide no
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more than 12 voits. Remember, the
voltage will rise if you remove a tube.
The total heater drain of the de string,
wired as indicated, is 1.05 amps.

No other adjustment is necessary.
I had no trouble with osecillation or
motorboating. If any occurs, the chances
are 9 to 1 you have one of the two
feedback loops (one in the phone equal-
izer and the other in the cutoff filter)
wired wrong, have accidentally used
the wrong value resistor or capacitor
or the regulator tubes are not operat-
ing properly.

You should have no trouble with huin
if you shield the leads indicated and
follow the layout. Excessive noise,
especially hash and ecrackling, may be
the result of a bad tube or of badly
soldered joints which might rectify the
hum field which exists in any house.

You are quite likely to have some
trouble with microphonic tubes, espe-
cially the 12AU7. It can be replaced
with the taller 12BH7 which seems to
be free of microphonism. The newer
12AU7-A is even less microphonic.

If you want to use a high-impedance
mike without the transformer, connect
the mike input to the phono-equalizer
switch the same way the transformer
now is. Incidentally, the transfornier
of a Ferranti, Electro-Sonic, Fairchild,
ete. pickup can be connected directly
across the 100,000-ohm input load. Any
load up to 100,000 ohms can be pro-
vided by varying the load potentiom-
eter. Calibrate with an ochmeter.

The panel is a piece of 1/16-inch
aluminum 4 inches wide. Drill it at the
same time you drill the front chassis
rail by clamping the two together. It
was sprayed with Spray-O-Namel in a
dark gray glossy finish. Wrinkle,
crackle and other finishes are also
available in spray cans. (A paint spray
that dries to a hammertone finish is
available and can be used.—FEditor)
Do your spraying outside. The fine
mist is likely to spread all over the
house and cause domestic havoc. It’s
tough on the lungs, too. When dry,
apply decals for the controls.

Because of the complications in the
circuit and construction and in use,
I recommend this unit only for special
requirements. For most home listening
the control unit for Golden Ears
(March, 1954, RADIO-ELECTRONICS) will
be fully satisfactory. But those who
need and can use the versatility will
find this control unit like nothing they
ever used or heard before. END
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Did you make any of these errors in
your R-C-coupled amplifier design?

design calculations for

4

AVE you ever found a circuit
that didn’t perform according to
the caleulations for it? This too
common occurrence is often dis-

missed as being an inherent discrep-
ancy between theory and practice—the
idea being that calculations cannot be
that accurate or else the measurements
may be wrong, so let’s just make some
adjustments and try to get it right
experimentally.

This procedure takes time. Some-
times it completely fails to give us the
desired results. It is much better to
put theory and practice together and
make them both work for us. It has
been said that theory is the guide to
practice and practice the ratification
of theory. Applying this principle to
our work on audio-coupling circuits can
save considerable time in making
calculations and experiments.

Let’s start with a simple coupling
arrangement (see Fig. 1). The tube
may be a triode or pentode, with an
ac resistance designated R.. Plate cur:
rent is fed from B plus through cou-
pling resistor R. and signal voltages
are coupled to the grid resistor of the
next stage (R,) through capacitor C.
We will leave complications, like the
cathode-bias resistor, its decoupling
and any plate decoupling, for the
moment to get the simple -circuit
straight. Then we can take these
factors one at a time.

Gain calculation

The first common mistake, even found
in some textbooks, is in stage gain
calculations. The accepted method is to
take the quoted amplification factor of

'
Cpt STRAY & TUBE CAPACITANCES

Fig. 1—Simple R-C-coupled stage; C, is
total of stray capacitances shown.
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COUPLED AMPLIFIERS

By HERBERT RAVENSWOOD

%

the tube (#) and then use the formula:
R
Al =
“R. + R.

where Ry is the plate load resistance
and R. the tube ac resistance. When
using Ry, don’t forget to include the
effect of the grid resistance of the
following stage. The usual error con-
sists of taking Ri to be just the plate
coupling resistor, while the true value
for caleulating mid-band gain requires
using the resistance of R. and R; in
parallel.

Even this leaves us liable to some
error because we are taking for the
amplification factor of the tube a quoted
value which may not be realized under
the operating condition we are using.
However, for a good approximate gain
figure, take the amplification factor of
the tube and use the above formula.
Use a corrected value for R., taking
into account the effect of R,. This will
give us results as close as it is possible
to obtain without referring to a com-
plete set of tube characteristics.

To see what the error could amount
to, let’s take wvalues from a typical
triode ecircuit. Let g be 100 and R,
77,000, R. 220,000 and R, 470,000 ohms.
If we assume Ry is just Re:

. R.
“R.¥R,
B o 220,000
220,000 + 77,000
A 74,

If we use the correct value of R
which consists of 220,000 and 470,000
ohms in parallel or 150,000 ohms:

B Re.
b R. + R,
150,000
A=1 L —
00X 150,000 + 77,000

A = 66
The difference, as you can see, is
appreciable.

The corresponding formula usually
used for pentode stages is A = gmRuw.

wWwWw.americanradiohistorv.com

Here we assume that gn is a mutual
conductance of 2 ma per volt (.002
mho or 2,000 pmhos) and we use the
same values of R. and R,, 220,000 and
470,000 ohms, respectively. The gain,
making an incorrect assumption that
R. is 220,000 ohms, is:

A = guR;
A 002 X 220,000
A 140

On the other hand, using the correct
value of 150,000 ohms for R, the gain
is:

A = guR
A = .002 X 150,000
A = 300

This is a difference of more than 3 db.

Calculating the gain of a stage tells
us what it will contribute to overall
amplifier gain and, if we make similar
mistakes in several stages of an ampli-
fier, we may end up 10 or 20 db short.

We also want to know the frequency
response, first of individual stages and
then for the whole amplifier. Where
feedback 1is wused, this is especially
important because accurate prediction
of the response for individual stages is
necessary to determine whether the
amplifier will be stable or why it gets
into a region of instability.

Low-frequency response

First, let’s take the low frequencies.
A common but erroneous statement
says: The low-frequency response 1is
obtained by comparing the reactance
of coupling capacitor C with the resist-
ance of R;. When the reactance is equal
to the resistance, the frequency re-
sponse is 3 db below maximum at the
low-frequency end.

Fig. 2—Step-by-step deduction of how
circuit elements contribute to low-fre-
quency response.
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This statement fails to take into
account the ac resistance of the tube
and coupling resistor, both of which
enter into the correct formula for
predicting low-frequency response. Fig.
2 shows a step-by-step derivation of
the correct low-frequency network.

We start by redrawing the circuit to
take into account all the impedances.
As series elements we have the parallel
combination of R. and R. in series with
C feeding grid resistor R.. In consid-
ering response it makes no difference
if we switch the positions of C and the
parallel combination of R. and R..
Then, by redrawing this arrangement,
so the resistors appear as a simple
fixed potentiometer with eoupling capac-
itor C feeding, it becomes evident that
the correct frequency response is deter-
mined by comparing the reactance of C
with the combined resistance of R, in
series with the parallel combination of
R. and R..

How will this adjustment affect our
calculation? Let’s take the same exam-
ple as for the gain calculations and
assume a .02-zf coupling capacitor is
used. With the triode arrangement the
.02-uf capacitor will have a reactance
of 470,000 ohms at 17 cycles. To obtain
the correct value we should add to
470,000 ohms the equivalent of 220,000
and 77,000 ohms in parallel, or 57,000
ohms. The capacitor will have a react-
ance of 527,000 ohms at 15 cycles. This
is not too serious an error.

Now let’s turn to the pentode. This
time we will assume that a grid resistor
of 220,000 ohms is used and that the
pentode plate resistance R. is 1 meg-
ohm. The parallel combination of 1
megohm and the plate coupling resis-
tor’s 220,000 ohms is 180,000 ohms.
The usual statement which compares
the capacitive reactance with the grid
resistance would set the 3-db point at
the frequency where the reactance of C
is 220,000 ohms. This is 36 cycles.
Using the correct value of 400,000 ohms
obtained by adding 180,000 and 220,000
ohms, the 3-db point is 20 cycles, a
large difference.

High-frequency response

Here, too, we find a number of com-
mon errors. The correct solution is
found by taking all the circuit resist-
ances effectively in parallel. This can
be seen in Fig. 3 which shows the
equivalent circuit for high-frequeney
loss. The accepted way of proving that
this reduces to an equivalent of three
resistors in parallel involves Thevenin’s
theorem. A little simple reasoning may
be better.

Let’s take the effect of C, with each

Cp OUTPUT

Fig. 3—Basic circuit for high-frequency
response. All resistance shown must be
taken into account.
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part separately. If R, is removed, the
output voltage will differ from the in-
put voltage due to the current C, draws
through the parallel combination of R,
and R.. Now suppose that R. and R.
are replaced with a high resistance
approaching infinity to produce a con-
stant current feed through C, and R,
in parallel. Under this condition there
will be a 3-db drop when the reactance
of C, is equal to the resistance R,.

Now combine these two ideas to see
the effect of C, when R. and R. are
effective as well as R,. We see that first
the output voltage is reduced due to
the current C, draws through the
parallel combination of R, and R.. It
is also reduced due to the current which
C, bypasses from R,. But there is only
one value of current in C,. So the volt-
age drop must be due to the combined
current that C, draws from the equiv-
alent parallel circuit of R., R. and R,.

Omission of R., R. or R, from this
calculation will throw the result into
error. In the example given, a combina-
tion of 77,000, 220,000 and 470,000 ohms
works out to 52,000 ohms. The combina-
tion of 1 megohm with two 220,000-ohm
resistors in parallel produces a total
value of 100,000 ohms. The degree of
error will depend upon which value gets
overlooked.

The biggest error occurs in the case
of the triode circuit if the ac resistance
is overlooked. The equivalent value of
220,000 and 470,000 ohms in parallel
is 150,000 ohms instead of 52,000 ohms.
This represents a change in the turn-
over point of approximately 3 to 1.

The value of C, is a little difficult to
estimate. It is made up of the combina-
tion of the plate-to-ground capacitance
of the previous tube, the effective grid-
to-ground capacitance of the following
tube (including any that may be due
to Miller effect) and stray capacitance
of the wiring. Under the last heading
should be included stray capacitance
due to the coupling capacitor itself.
Often a large coupling capacitor will
have as much stray capacitance to

Fig. 4—Treble boost added to an inter-
stage coupling.

Fig. 5—Adding bass boost—practical
circuit.

ground as all the rest of the circuit
put together, and often gets overlooked.
Metallized capacitors are particularly
susceptible to producing a large stray
ground capacitance.

Interstage equalizers

Before going on to consider the effect
of decoupling components, we turn to
interstage equalizers because each of
the decoupling arrangements can be
converted into the equivalent of an
equalizer circuit. The same kind of
error already mentioned with respect
to simple coupling ecircuits can also
occur in the calculation of response
of compensating networks, particularly
for treble or bass boost, using the
arrangements shown in Figs. 4 and 5.

What often happens in calculating
the response of these arrangements is
that only the obvious components are
taken into account. The plate resistance
of the preceding stage is often for-
gotten in both circuits, and in the bass
boost circuit a grid resistor is neces-
sary to insure correct bias voltage on
the following stage. This also can get
left unconsidered sometimes. Using a
step-by-step method of transposition to

Inverted rolloff frequency given by X

Final rolloff frequency given by: X. =

r r= R,

R = R.R
RS R R

Fig. 6—Reduction of circuit in Fig. 4 to its basic form.

Fig. 7—Reduction of actual circuit of Fig. 5 to its basic form.
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quency response Fig. 6 circuit: curve A,
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curve C, resultant response. Design

frequencies shown by short horizontal
lines cutting curves.

[
]
[l
|

J\
~
13
'
'
J

R
| Q—
R = (I .

Ri' = R.+Ra

Conversions:

Fig.

o) o-

DB -RESPONSE

Fig. 9—Construction for frequency re-

sponse of circuit in Fig. 7: curve A, in-

verted rolloff; curve B, direct rolloff;
curve C, resultant response.

R.RRsS
R.R. + R Ry -+ R.RY
R.*

O—Practlca] plate decoupling circuit and stage- b\ -stage reduction to basic

form. Note conversien between b and ¢ of R, Ry and Ci, to a new configuration,

using different values, R, R’

and C.’, making simple conversion from ¢ to d to e

possible.

see how the equivalent boils down to the
simple basic circuits. Figs. 6 and 7
show how the hidden circuit resistances
are taken into account in each case.

In Fig. 6-a the basic equivalent cir-
cuit is developed from the practical
treble boost circuit of Fig. 4. This is
rearranged following the wmethod of
Fig. 2, to get an arrangement in which
the resistances appear as a straight
fixed potentiometer in combination with
a simple frequency-discriminative ecir-
cuit involving a single capacitor and
two resistances shown at 6-d. The
equivalent values and derivation for
the symbolic quantities r and R are
shown at the bottom of the figure.

What often happens in this circuit
is that R is taken to be just the value
of R., which iz not correct. To this
must be added the parallel combination
of R. and R. to get the equivalent
value of R.

When the correct circuit values have
been ascertained the treble-boost re-
sponse can be predicted by the method
shown in George Fletcher Cooper’s ar-
ticles on this kind of circuit (RADIO-
ELECTRONICS, December, 1950; Febru-
ary, 1951), combining an inverted rolloff
(A) with a direct rolloff (B) which
becomes more of a rollover (C) because
it neutralizes the effect of the inverted
rolloff. This is shown in Fig. 8.

Following a similar method of step-
by-step deduction, the actual bass-boost
circuit shown in Fig. 5 can be reduced
to the equivalent shown in Fig. 7 and
the values are derived by the method
shown and given in formula form at
the bottom of the figure. This cirecuit
gives a bass-boost response (C) which

OCTOBER, 1957

can be produced by combining an
inverted rolloff (A) with a direct roll-
off (B) in the manner shown in Fig. 9.

In this case the use of incorrect
values results in taking r as just equal
to R1, whereas in faect it is the com-
plicated expression shown. The next
common error is leaving out the par-
allel combination of R. and R.. Even
when this is incorporated, sometimes
grid resistor R, is omitted.

An accurate prediction of the re-
sponse requires that all these values
be taken into account to find the etfec-
tive value of the resistance r.

In this case omitting the resistors
R. and R. from consideration will
result in an effective value of r smaller
than it should be. On the other hand,
omission of R, from consideration re-
sults in a value of r larger than it
should be. Incomplete consideration in
this case can result in an error either
side of the correct value.

Decoupling circuits

The only kind of decoupling circuit
that can be accurately predicted, with-
out some reference to tube characteris-
tics that are not usually available, is
the plate decoupling. This prediction
is illustrated in Fig. 10. Fig. 10-a is
the actual circuit. The remaining fig-
ures show the derivation of the equiv-
alent practical cirvcuit. In this case a
transformation effect is introduced to
simplify the ultimate calculations.

C. is tapped across a junction be-
tween R. and R. in Fig. 10-b. To get
an equivalent that can be further
reduced, the values of C,, R:« and R.
are transformed from an equivalent Y
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into an equivalent delta network. The
conversion for this is shown at the
bottom of Fig. 10. From this point the
network may further be reduced to a
simple equivalent which can be used
for design purposes.

Cathode and screen decoupling pro-
duce an effect opposite to that of plate
decoupling. This cannot readily be re-
duced to an equivalent circuit because
it depends on certain tube characteris-
tiecs. However, it is not very difficult to
calculate on the basis of empirical in-
formation.

In the case of cathode decoupling,
the height of step introduced will de-
pend upon the amount of feedback
which the cathode resistor produces.
This can easily be checked by removing
the capacitor and checking the change
of gain that it produces at a mid- fre-
quency. This is usually about 6 db.

When the reactance of the capacitor
is equal to the bias resistance, the feed-
back effect will be 3 db less than when
the capacitor is completely removed.
This means that the 3-db point on the
inverted rolloff in Fig. 11 occurs at
the frequency where the reactance of
the decoupling capacitor is equal to the
bias resistance. If the step is 6 db
high, representing a 2-to-1 ratio, the
rolloff point will be at twice the fre-
quency of the inverted rolloff point.

The same procedure can be used for
deducing the response due to screen
decoupling. The screen decoupling ca-
pacitor is removed and the change of
gain at a mid-frequency is noticed. The
inverted rolloff point will then occur
at a frequency where the reactance of
the decoupling capacitor is equal to
the screen feed resistor. The direct
rollof point will be higher than this
by a ratio equal to the change in gain.

Suppose the change in gain was 12
db and the screen decoupling consists

Gy
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Fig. 11—Response curve of cathode de-

coupling, using 50 xf across 1,000-ochm

resistor and assuming change of gain

at mid-band when capacitor is removed

to be 6 db. Rolloff points at 3 and 6
cycles are indicated.

of a 0.1-pf capacitor with a 150,000-
ohm resistor. The reactance is equal to
this resistance at 10 cycles so the in-
verted rolloff will be at 10 cycles and
the direct rolloff at 40. At the mid-point
of 20 cycles the response will be 6 db
down due to this screen decoupling.
As you have seen, a slight error can
cause a lot of difficulty. The next time
you calculate gain, response or boost
for an R-C amplifier use all the values.
They can save you a lot of work. END
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SPEAKERS MOUNTE
startling feature of the Periphonic Speaker Systemn, by General
Electric Co., Ltd. of England. Sound is radiated through a
small slot into the cabinet from the peripheries of two metal-
cone loudspeakers mounted as shown in a V-shaped enclosure
on the outside of the cabinet. The air coupling of these speakers,
which move in opposite directions, reduces the distortion which
occurs with a single unit, particularly at bass frequencies. The
complete system, with the speakers mounted below the cabinet,
reproduces the lower frequencies from 2,000 cycles down to
30 cycles. Six tweeters, two mounted on the front and both
sides of the cabinet cover the frequency range above 2,000
cycles.

GIANT RADIO
TELESCOPE, Jodrell
Bank, Cheshire, England,
is to be 10 times more
powerful than any other
in existence. Built for
Manchester University
for the exploration of the
skies by radio astronomy,
the lensless telescope is
expected to be able to
reach out into space to a
distance of 1 billion light
years. It has a directable
reflector 218 feet in di-
ameter, and the com-
pleted structure weighs
2,000 tons.

OUTSIDE the cabinet is the

THERMOMETER THAT TRANSMITS its
indications by radio was developed to measure
the temperature inside a penguin egg. Biologists
wanted to know how cold the penguin embryo
gets and, since the penguin carries its egg with it
when it moves from place to place, it would have
to work by radio. Object of the study is to find out
¢ how living things survive cold—possihle application
to human life includes research for enzymes that
will aid man to adapt to cold or even make it pos-
sible to lower human body temperature during
operations, etc.

The thermometer is inserted in an egg that has
been emptied and filled with gelatin. A thermistor
measures the temperature and a trausistor is the
heart of the transmitter. It is powered by three
mercury cells that occupy less than % cubic inch
and run 125 howrs. The transmitter shown next to
the king penguin egg has an operating range of
80 feet and is accurate to within 0.2°F.

NOISE RECEPTION is the sole purpose of this
radio station. Called the dog house by scientists at Boul-
der Laboratories of the National Bureau of Standards, it
is one of a world-wide chain of obhservation stations that,
during the International Geophysical Year, are record-
ing static and radio noise largely generated by thunder-
storms. The wires radiating out from the 21.75-foot
vertical-whip antenna, near the center of the building,
are part of an elevated radial system used to stabilize
reception.

RADIO-ELECTRONICS
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The Hickok
Cardmatic,
model 123

Hickok Cardmatic requires
no manual settings or
roll chart

By HAROLD B. McKAY

UTOMATION has reached the
tube-tester field in the form
of an instrument which checks
all important aspeets of a

vacuum tube under actual service con-
ditions and literally does it in one-two-
three fashion.

Operation One consists of plugging
a tube into a socket and placing a card
in a slot. This immediately tests the
tube for shorts, leakage and grid emis-
sion. Pushing a button marked 2 tests
the transconductance, and button 3
tests the tube for gas.

The new device is Hickok’s Card-
matic Tube Testing Machine (models
123 and 1283A) and its construction
permits anyone who can read the words
GooD and REPLACE to test tubes with
laboratory accuracy.

The outstanding mechanical feature
of the tester is a multiple-contact sand-
wich switch. This consists of an
assembly of plastic panels about the
size of a postcard. The bottom part of
the unit contains over 170 specially
designed switch-contact units.

These units are made up of plungers
resembling copper nails, which, when
pushed downward through copper
sleeves, enter and make contact with
other sleeves below. (See Fig. 1.)

In operation, a card corresponding
to the tube type to be tested is put in
a slot in the sandwich and pushed
until it touches a snap-action switch
at the rear of the unit (Fig. 2). This
triggers an electromagnet inside the
instrument case, which pulls the sand-
wich assembly down on the copper
switch plungers.

If there is a hole in the card over
any given switch plunger, it will not
be pushed through to the bottom sleeve
and the switch remains open. In posi-
tions where the card is not punched,
it bears down on the switch plunger
and closes the circuit.
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CONNECTING WIRES

Fig. 1—The card
switch, heart of the
automatic tester.

Fig. 2—Inside the

switch housing. Each |

plunger is a sepa-
rate switch.

SWITCH PLUNGERS

A notch cut in the top of the card
coincides with the plunger for the
sensitive snap-action switch if the card
is inserted upside down. This safe-
guard prevents the test from being
made until the card is right side up.

When a test is completed, the card
is released by pressing a large button
which mechanically restores the sand-
wich assembly to normal, lifting it up-
ward. This action releases the card so
that it can be withdrawn. It also pulls
upward on the switch plungers of all
made contacts, causing them to with-
draw from the bottom sleeve and again
become open.

Short test

Once a card and tube have been
placed in the machine, operation is
almost completely automatic. The first
operation, that of testing for inter-
electrode shorts, is done at once, with-
out even pushing a button.

A voltage divider places a voltage
gradient across all electrodes in the
tube. The gradient is such that five
neon indicators which peer out from
under a tiny hood remain dark if no
shorts exist. If a resistance path is
present between tube elements, it up-
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sets the voltage distribution. The lamps
flash for a high- or glow steadily for
a low-resistance path in the tube.

Grid emission, a highly objectionable
defect not revealed by some tube test-
ers, shows up on the short test because
of the way the dec neon lamp supply is
polarized when connected to the tube.

Heater-cathode leakage is indicated
by the first of three scales on the meter.
A definite reject point is indicated (by
the words GOOD and REPLACE) but this
point may be as low as 10 microamperes
for some tubes. The holes in the card
determine the test placed on the tube.

An aim in the instrument’s design
is to overcome the principal objection
that many radiomen have to all tube
testers, that “the best test of any tube

HIVAC %

RECTIFIER UNDER TEST

MA

Fig. 3—Rectifier tubes deliver-rated
current to loads typical of circuits in
which they would be used.
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Fig. 4—Poten-
tiometer ad-
justments are
used in cali-
brating the in-
strument.

is how it acts in the circuit for which
it was designed.”

Military standards

A 6X4 is usable with a 150-za leak-
age (at 100 volts) between heater and
cathode, while an if amplifier such as
the 6AUG cannot tolerate a leakage
of over 10 pa. TV damper diodes also
are rejected if leakage exceeds this
value. The reject points in all Card-
matic tests are determined by using
standard military specifications as a
guide.

In all cases, the tester automatically
applies conditions which simulate those
encountered in actual service. For
instance, diodes may be classed as fall-
ing into at least six basic operational
groups. These include full-wave high-
voltage group (5U4); half-wave low-
voltage group (35Z5); TV dampers
(6W4); TV high-voltage diodes (1B3) ;
high-perveance detectors (6AL5) and
low-perveance diodes (6AVE6).

Each of these groups is given tests
common to the group as well as specific
tests called for by the individual tube
type. Thus, a 5U4 and a 6X4 will both

PLATE CURRENT (MA)

Graph of plate curves of a 6BQ6 TV
deflection amplifier.

be tested in a circuit using a high-
voltage center-tapped ac winding and
a load resistance with filter capacitor.
The 5U4 will be required to deliver its
handbook trating of 200 mas and the
6x4, 70 ma or show as REPLACE (Fig.
)y

Television damper tubes such as the
6W4 must withstand high inverse
voltages in service, therefore the
Cardmatic applies a set of conditions
which will test this feature. A low
voltage applied to the plate of such a
tube readily tests its emission char-
acteristic, and this may be sufficient
for some classes of service. For damper
service, however, 1,200 inverse volts
are applied because this is what the
tube might be expected to withstand
in actual service.
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Sometimes, in testing diodes, gassy
tubes may are, causing the meter to
slam beyond full-scale deflection. If
this happens, a protective relay trips,
turning the tester off before any harm
can be done.

Actual laboratory tests with defec-
tive tubes have shown this machine
balks and refuses to test gassy tubes.

Triodes

Pentodes and triodes may be operated
in one of two basic modes—fixed bias
and self-bias.

A fixed-bias test is a stringent one
to apply if a tube is intended for self-
Lias operation. This is because self-
bias provides a kind of self-regulating
effect for the tube when in operation.
Thus, a tube under self-bias conditions
will show a mutual conductance rating
closer to the published value, while
fixed bias would indicate REPLACE long
before the tube would fail otherwise.

The tester selects the correct mode
before applying a mutual-conductance
test to a tube. However, while mutual
conductance is perhaps the most impor-
tant measurement that can be made on
most tubes, some tubes in certain
applications require an additional test.

An example of this is television
horizontal deflection amplifiers which
must supply high current. Tubes of
this type have plate-voltage current
curves like those shown in the graph.
These curves feature a knee where
plate saturation is reached at about
60 volts, with a given screen voltage.
In service this tube must sweep from
near cutoff to full saturation at the
knee of this curve. Therefore, the test
applied to a tube like the 6BQ6-GT
checks mutual conductance and makes
an additional test for high emission at
the knee of the curve.

Tubes which contain two units in
one envelope, or extra elements such
as the two control grids in the 6DT6,
are tested with two or more cards—
one for each tube functions.

The Cardmatic model 123A contains
a couple of features not found on the
123, These include a cathode-activity
or Life Test and a provision for test-
ing regulator tubes.

Life test

The Life Test is an approximation,
but it is one used with good results by
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large tube users such as the telephone
company. This feature is operated by
a spring-loaded switch which decreases
the heater voltage by 10%. If a tube
has considerahle reserve life left, the
mutual conductance does not change
appreciably. Tubes in which emission
drops as much as 25% for a 109
heater-voltage reduction may be con-
sidered as being near the end of their
useful life.

The Hickok automatic tube testers
do not use a calibration for line volt-
age. Instead the ecritical electrode
voltages applied to the tube are obtained
from regulated power supplies, making
line-voltage calibration unnecessary.

But perhaps the most outstanding
feature of the new machines is the
means by which they can be made to
test themselves. Normally a tube tester
must be regarded as a sort of a stand-
ard; tubes are accepted or rejected on
the basis of a reading obtained on the
meter of such a tester. Yet the tester
itself can lose its calibration or other-
wise get out of order, and the user
may be none the wiser until he has
thrown away a lot of good tubes.

The conventional tube tester is
checked by specially calibrated tubes
—tubes which have been tested by a
laboratory. These tubes are retested on
a tube checker of doubtful accuracy to
see if the same readings are obtained
as were produced in the laboratory.

None of this is necessary with the
Cardmatice. Each instrument comes sup-
plied with a set of special test cards.
To use them, you have only to remove
a small panel on the side of the instru-
ment, which exposes a set of potentiom-
eter shafts (see Fig. 4). Each card
is placed in the slot assembly and the
corresponding potentiometer adjusted
to a specified reading on the meter
scale. The card itself tells the amount
of deflection which should be obtained
on the meter.

These adjustments compensate for
aging of the tubes inside the tester
and they are not dependent upon the
use of standard or pretested tubes.

One of the principal ideas which
governed the design of the tester was
the creation of a foolproof instrument
which could be operated by the cus-
tomer himself. This is in line with the
thinking which is placing tube testers
in supermarkets and drugstores.

The Cardmatic is expected to have
a profound appeal to this class of
customer. This could be especially true
in radio shops which are meeting the
supermarket competition by allowing
customers to do their own tube testing.

However, beyond this obvious appli-
cation, the automatic tube-testing ma-
chine has a strong appeal to industry
because of its foolproof operation. If
the machine is used in special indus-
trial applications where tubes are
operated in something other than their
normal manner, special cards can be
supplied, which will be punched out to
supply a test for any type of tube
operation required. END
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By EDWIN BOHR

HIS television bar generator oc-
cupies no more toolbox room than
a couple of 5U4’s. It is just the

thing for either home-service
calls or bench work. There are no
vacuum tubes — transistors are used

throughout — and the unit is entirely
self-contained.

No dangling and tangling power
cord is needed. A single 4-volt mercury
battery supplies enough power for
about 2 years of operation in a shop
with plenty of work to get out.

The circuit contains three oscillators
and uses four transistors. One oscil-
lator generates a carrier signal in the
30-me range. Harmonics from this
oscillator fall within the TV channels,
producing good signals even in the high
end of the vhf band.

This 30-mc oscillator uses a surface-
barrier transistor made by Philco.
These transistors cost more than con-
ventional junction varieties. But, if
vou really need a bar generator in your
service work, this additional cost will
not be prohibitive. The generator, in-
cluding battery, can be assembled for
around $32.

Other transistors used in the unit are
two G-E type 2N107 and a G-E 2N135.
The 2N107 transistors function in a
multivibrator that generates the hori-
zontal bar frequencies for modulating
the carrier oscillator. This audio-fre-
quency signal is also very handy for sig-
nal-injection checking of amplifiers and
audio stages of radios and TV sets.

The vertical bar generator oscillates
at 10 times the horizontal sweep fre-
quency. This is well into the rf region
and we found that an L-C tuned-circuit
oscillator is necessary for adequate
frequency stability. A miniature tran-
sistor type if transformer, with addi-
tional shunt tuning capacitance, serves
this purpose.

Circuit details

Looking at the schematic (Fig. 1),
you can see that the circuit is pretty
simple and naturally divides itself into
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Four-transistor
minrature unit
generates hori-
zontal and verti-
cal bars; is easily
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RI, 2, 4—470 ohms JI, 2—tip jacks . -
R3—2,700 ohms LI—5 turns from Barker & Williamson No. 3003 Mini-
R5—270 ohms ductor

Ré, 7—I15,000 ohms

R8-—4,700 ohms

R9—pot, 15,000 chms, miniature (Lafayette YC-35 or
equivalent)

R10, 12—10,000 ohms

RIL, 13—100 ohms

All resistors Y watt or less
C1—365 put, variabla (Lafayette MS-274 or equiva-
fent

C2—.001 uf, tubular ceramic

C3, 5, 6—.0015 uf, disc ceramic

CA—8 uf, & volts, miniature electrolytic
€7—100 upf, disc ceramic

S8—80 uf, & volts, miniature electrolytic
€9—.02 ut, 75 volts, ceramic

C10—.05 uf, 75 volts, ceramic

Cl1—0.1 uf, 75 volts, ceramic

Fig. 1—Circuit of the

5-5/16

L2—rf choke, approximately 30 turns No. 26 wire,
Yg-inch diameter

S|—dpdt, toqgle

$2—I-pole 5-position rotary

S$3—dpst, toggle

Ti—transistor if transformer (Lafayette MS-268-A or
equivalent) 455 kc; primary, 25,000 chms; second.
ary, 600 ohms

YI—2N135

¥2—L-5108 (SBI03/2N346)

¥3, 4—2Nt07

BATT—mercury, 4 volts (Mallory TR-233R or equiva-
|

ent
Case—5l/4 x 34 x 2!/ inches (ICA 3797 or equivalent)
Perforated, insulated chassis board
Handle
Knobs
Miscellaneous hardware

miniature generator.
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/4 - 32 CLEARANCE l 15732 l

Fig. 2—This panel layout
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Top of the chassis

board. Transistor

sockets are not
used.

three sections: carrier oscillator, verti-
cal bar generator and horizontal bar
generator. Of course, the carrier oscil-
lator is the heart of this unit.

As you probably know, we must apply
a bias to transistors to cause collector
current to flow. Also, the bias circuit
should be designed to maintain a con-
stant collector current, despite temper-
ature changes and varying transistor
characteristies.

Resistors R2 and R3 connect across
the battery supply and provide a con-
stant bias voltage to both the L-5108
carrier oscillator transistor (V2) and
the vertical bar 2N135 transistor (V1).
This voltage is applied to the transistor
base circuits. The emitter resistors of
these transistors are chosen for the
desired collector current.

Resistor R4 determines the nonoscil-
lating current of V2. The assigned
value of 470 ohms sets this current at
about 1 ma. However, when the eircuit
begins to oscillate, rectification at the
emitter—base junction changes this bias,
automatically plaeing the operating
point in the class-C region.

With V2 oscillating vigorously, the
rectified signal may reach an average
value of 0.3 volt. Notice the higher
negative voltage of V2’s emitter. Ordi-
narily, if this were an amplifier rather
than an oscillator, the emitter potential
would then be approximately 0.1 volt

56

The other side of
the chassis board.
Most small parts
are mounted here.

lower than the value of the base voltage.

Choke L2 is a simple coil of wire
designed to keep the 30-me carrier out
of R4 and the bar-generating circuits.
The exact wire size and turns are not
too important.

A feedback tap for the emitter is
placed approximately three-quarter
turn from the —4-volt end of coil LI.
This, we found, produced the strongest
carrier. If you wish to experiment with
this tap position, turn off all modula-
tion, connect a low-range voltmeter
across R4 and place the tap for maxi-
mum voltage reading.

Although the oscillator is fixed-tuned,
it could easily be made variable by re-
placing fixed capacitor C7 with a vari-
able unit. Coil L1 is a five-turn section
from a prewound type 3003 Miniductor.
This coil has a diameter of 1% inch and
a pitch of 16 turns per inch. If you
wish, you can wind your own coil from
No. 20 wire. The exact wire size is
noneritical, but the coil should be wound
on a form and doped for rigidity.

Notice the oscillator coil is placed
near the geometric center of the case
(see photos). This reduces loading
effects of the small steel cabinet.

A single loop of stiff wire, insulated
with spaghetti, couples the oscillator
carrier to the output jacks. A 270-ohm
series resistor R5 is necessary to elimi-
nate standing waves on the leads con-
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necting the generator to the TV set.

Switech S1, in one position, connects
the output of S2 to V2’s emitter for
modulation and also connects the pick-
up loop to the output jack J2. This posi-
tion of S1 is marked mMOD on the panel.
The other position of this switch con-
nects S2 directly to the output jack
J2. The outputs of either the horizontal
or vertical bar generators are then
available for direct injection into video
amplifiers.

In our model of this generator, S2
is an eight-position switch, but only
four positions are electrically active.
One dead position is necessary to turn
off modulation. Only a five-position
switch is needed. I used the extra
terminals of the eight-position unit
for tie points.

There are two switch positions for
both of the modulating oscillators. One
provides a signal attenuated by 100 for
signal injection into high-gain ampli-
fiers without overloading them. For
modulating the carrier, S3 must be in
the unattenuated positions.

Vertical bar generator

The vertical bar generator uses a
455-ke if transformer, shunted with
both a fixed capacitance of .001 uf and
a variable tuning capacitor. These ca-
pacitances are in addition to the capac-
itance inside the transformer can.
Capacitor C1 is variable. The one
shown in the photographs is a two-gang
superhet type. We used it only because
it was on hand. This two-gang capacitor
is a Lafayette MS-270 but, because of
its lower cost, we recommend a single-
gang MS-274 be used. They are very
compact, solid-dielectrie types.

The if transformer we used is a La-
fayette MS-268-A. This type is desir-
able because it can be tuned from the
top — in faet, from either end.

A vertical-bar modulating signal is
taken from the emitter of V1. It might
appear that C3 would bypass all this
signal to ground. It does not. At the
oscillator frequency, its reactance is
roughly 700 ohms.

Two inexpensive G-E 2N107 tran-
sistors, operating in a multivibrator
cireuit, produce a horizontal-bar modu-
lating frequency. Because of the non-
linear operating conditions for this
type of ecircuit and variations in low-
cost transistors, the values of C9 and
C10 may have to be varied somewhat.
This is a job that must, of course, be
left until the generator is completed.

If the frequency-varying control R9
does not have enough range to produce
the number of desired bars, lower the
values of these capacitors to increase
the number of bars and vice versa.

Despite the low internal impedance
of the mercury battery, a bypass elec-
trolytic C8 is placed across the hori-
zontal bar generator supply voltage.
This prevents feedback through the
collector supply.

Construction

The cabinet is a control and switch

RADIO-ELECTRONICS
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Vertical bars produced by the all-tran-

sistor unit.
case, fabricated from steel with welded
end plates.
This is a small case but there is

enough room to mount all parts with a
generous margin of space and accessi-
bility. The completed electronic package
is strong enough to drop from a service
track without major damage.

A front-panel layout (Fig. 2) shows
where to place the controls and switches.
This is an optimum arrangement—the
result of several hours’ planning—and
1 suggest very strongly that it should
be followed exactly.

The insulating-board chassis is sup-
ported by two aluminum brackets. In
my model, these brackets are held to
the front panel by the same screws that
secure the chrome handle. If you do
not want to use a handle, use the handle
holes for ordinary screws. A 6-32 screw
fastens the brackets.

Four small right-angle brackets hold
the insulating-board chassis to the
aluminum brackets.

A strap of perforated aluminum, cut
from a large sheet sold at the local
hardware store, holds the mercury cell
in place. One end of the strap hooks
around the insulating-board chassis
and the other end wraps over the
aluminum bracket and is held there
by a self-tapping screw.

We attached rubber feet to the case
with aluminum rivets. These are also
sold in hardware stores. The rivet is
pushed into the rubber bumper and
through a hole in the case. Then a
short spacer (a sawed-off piece of
volume-control shaft works very well)
is pushed against the rivet head in-
side the bumper and rested against the
work bench. Then peen the rivet inside
the case, using a punch if necessary.

Wiring the generator

I suggest wiring the horizontal bar
generator first. When it is complete, it
can be checked by connecting its out-
put to headphones or into the video
amplifier of a TV set. An audio growl
with a rather high pitch should be
heard in the phones. Horizontal bars
should be seen on the sereen.

Now, assemble the carrier oscillator.
If it is oscillating, the emitter voltage
should be greater than the base voltage.
If it does not oscillate, and the voltages
check OK at the base and collector, add
more capacitance to C7 or try changing
the tap on L1. The L-5108 (V2) is a
hot little transistor and I have never
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Horizontal bars generated by the port-
able instrument.

had any trouble getting it to work, but
1 offer these suggestions as a safety
measure.

Generous leads are left on all the
transistors. This protects them from
abusive soldering practices and break-
ing leads at the case.

Be sure of your wiring for the
L-5108. If it is wired correctly, nothing
should go wrong. But even a momentary
wrong voltage can ruin its microscopic
internal connecting leads.

With this much wired, you should be
able to receive the carrier with hori-
zontal bar modulation. If not, check
your switches and wiring for possible
errors.

Next, wire the vertical bar generator.
This will produce vertical stripes on
the TV screen, of course. If the genera-
tor works except for these bars, try
reversing the leads numbered 1 and 2
on the if transformer or increase the
value of C3. With variable capacitor

TEST INSTRUMENTS

C1 in mid-position, adjust the if trans-
former slug, with an insulated serew-
driver (nonmetallic), until the desired
number of vertical lines are obtained.

As you can see in the photographs,
leads were soldered to the mercury
battery. It is easy to solder to a mer-
cury cell if you scrape the sur-
face and quickly tin it with a hot iron.
Then tack a pretinned wire in place
with the iron.

Here is one last construction note.
If it is anticipated that high voltages
may accidentally ever be applied to J1
and J2, T recommend that a .01-uf
capacitor, with a suitable voltage rat-
ing, be placed in series with resistor
R5.

Using the unit

This is simple. Just flip S3 to the
ON position, connect J1 and J2 to the
set’s antenna terminals and switch on
the modulation. The number of bars
and their sync are adjusted from the
front panel. Receiver brightness and
contrast are adjusted for the best pat-
tern.

The tuned-circuit constants gave us
a signal on channels 5, 8 and 13. For
other channels, vary the value of CT7.

This ecircuit shows that transistors
are becoming more capable replace-
ments for vacuum tubes, especially in
high-frequency applications. In the not-
too-distant future I hqpe to have a
completely transistorized color bar and
dot generator, both in the same size
case. END

RADIO-ELECTRONICS believes that its readers have the
right to know just what to expect when they buy tubes
through mail order advertising. That's why since January
1956, we have been insisting that mail-order tube adver-
tisers warrant that the tubes they are offering for sale are
new and unused, not mechanical or electrical rejects, or
not washed or rebranded. If they do not meet these re-
quirements, or if they are in any way substandard, the
advertiser must say so specifically in his ad.
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IMPACT

NOISE
METER
USES

< TRANSISTORS

A transistorized instrument
to measure tmpact noise
without an oscilloscope

By NATHANIEL RHITA

MPACT noise—the sound of drop

hammers, typewriters and gas en-

gines—is important to industrial

technicians who must study it to be
able to control and reduce it. These
sounds generate complicated wavetrains
that vary greatly from one instant to
the next. Fig. 1 is a typical handclap
wave and Fig. 2 that of a small drop
hammer. In each case the peak pressure
is approximately 118 db (above .0002
microbar). An ordinary sound-level
meter alone is of little use in measuring
impact noise which varies so much in
so little time. The oscilloscope method is
effective but very complicated and ex-
pensive. General Radio Co. has an
instrument (No. 1556-A) designed to
measure impact noise.

This meter uses three transistors and
one tube. It is intended for use with a
noise-level meter or analyzer.

Fig. 3 is a simplified diagram of the
new instrument. The first transistor,
V1, is a phase inverter so that either
positive or negative noise pulses can be
measured by means of S1. V2 and V3
form a highly stable amplifier with
negative feedback. Output can be
switched into separate networks.

With S2 in the QUASI-PEAK position
the network has a rise time less than 1

scale

millisecond and a slow decay, about 0.6
second. Therefore, the capacitor can
follow successive peaks quite closely.
This position is useful for measuring
recurring noises like the explosions of a
gas engine.

In the PEAK position, the attack time
is only 100 microseconds, practically
instantaneous. The peak voltage is
stored on a capacitor which has no dis-
charge path. This voltage is stored for
several seconds without appreciable loss
so it may be measured by the voltmeter
tube V4 at a later time.

The TIME AVERAGE network provides
seven different time constants (not
shown) so its capacitor charges for a
short or long interval as desired. This
voltage also remains on a capacitor for
subsequent measurement. This network
indicates the average level of a noise as
measured over a definite period of time.

Peak and average levels of an impact
noise are important, but so is the
duration of the noise. Most impact
noises (Figs. 1, 2) begin with an initial
peak that decays indefinitely. The wave
duration may be defined by the time
taken for its peak to fall 8.7 db. This is
called the time comstant of the impact
decay. The time constant is determined
from the peak and average levels of the

division.

Fig. 1—Oscillogram

of a handclap. Hori-

zontal scale 2 msec
per division.

Fig. 2—Oscillogram
from a small drop
hammer.

Horizontal
10 msec per
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Fig. 4—Chart of relationship between
the ratio of the peak-to-average value
and the time constants of an impact
(plus those of the circuit).
noise as well as the charging time
(averaging time) of the capacitor net-
work. These relationships are shown in
Fig. 4.

As an example, let the impact meter
be set to an averaging time of .01 sec-
ond. A noise is now measured as having
a peak of 115 db and an averaged level
of 98 db. This gives a difference of 17
db. The chart shows that the time con-
stant is twice the averaging time.
Therefore, the impaect decay time is
2 X .01, or .02 second. END
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Fig. 3—Simplified circuit of the meter.
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Finished meter in its portable case.

HE serious worker in the audio
field — professional or amateur,
engineer or hi-fi enthusiast — is
constantly faced with the prob-
lem of testing the equipment on which
he works. The simplest and ultimate
test of sound equipment is the listen-
ing test which, in practice, is simple
only in concept. Evaluation of sound
by listening depends on subjective re-
actions of the listener. These reactions
vary greatly between any two persons.

Practical tests of audio systems
which permit evaluation of specific
system  performance characteristics
and their correlation with pertinent
characteristics of the system’s com-
ponents have been evolved. Amplifiers,
which are basic units in all electronic
sound systems, are evaluated by tests
which determine: amplification (volt-
age and power gain); frequency re-
sponse (amplitude distortion); har-
monic and intermodulation distortion,
and phase-shift characteristies.

Each of these characteristics can be
determined by tests using a variety of
instruments and accessories. An audio
oscillator and a high-impedance ac
voltmeter alternately connected across
the input and the output of the ampli-
fier under test, provide basic gain, fre-
quency response and output power
checks (see Fig. 1). An oscilloscope
connected across the voltmeter simpli-
fies detection of amplifier oscillation
and permits identifying serious dis-
tortions (changes in waveform between
input and output).

0s¢ AMPL LOAD
- n | |
__SCOPE
e | I Y B
"’ N
| ¥ ]
Y
1 N _._// |
'"‘:VERT wn !
VOLTS ==

Fig. 1—Basic test setup for gain, fre-

quency response and output power
checks.
OCTOBER, 1957
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Amplifier-Rectifier VTVM

for Audio Testing

First of a seiies of articles on apparatus
and techniques for testing hi-fi equipment

By L. B. HEDGE

AC YOLTrs

X

Scales for meter. Drawn for 90° move-
ment.

Adding an electronic switch to the
test setup makes visual comparison of
input and output waveforms much
easter. It also allows recognition of
distortion of a much lower order than
that identifiable with a scope alone.
Phase-shift measurements can be
made with a scope with or without an
electronic switch, although the switch
and scope method is generally more
accurate and less involved (see Fig. 2).

Including a narrow-band filter (an-
alyzer) in the setup — an instrument
which suppresses any selected fre-
quency in the audio range, while giving
negligible attenuation to the higher
harmonics of the selected frequency —
permits measuring total harmonic dis-
tortion (Fig. 3). (See “Measuring Dis-
tortion” and “Distortion Totalizer” in
the December, 1951, and August, 1954,
issues, respectively.) Adding a mixing
network (See “Build an IM Analyzer,”
December, 1953) to supply a mixture
of a 60-cycle signal with the output
of an audio oscillator to the amplifier
input permits determining inter-
modulation distortion by measure-
ments made with the scope and ana-

0s¢ AMPL L0AD
i— e
YoLTS
SCoPE
ELECTRONIC ::
SWITCH VERT

Fig. 2—Electronic switch and scope
added to basic setup.
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lyzer (Fig. 4).

Except for certain readings made
directly from the scope in the inter-
modulation and phase-shift tests, all
measurements are af voltage measure-
ments. Because of this basic function
of voltage measurements in testing
procedures and because af voltage
measurements are also necessary for
adjusting oscillators and other af test
equipment, the logical unit with which
to start an af test setup is an audio
voltmeter.

Why an A-R vivm

Since audio tests require voltage
measurements over a range from a few
millivolts (inputs to preamps) to over
100 volts (output signal across the
primary of a power output trans-
former), over a wide frequency range
(30 to 15,000 cycles at least; 15 to
50,000 cycles for special tests and
analysis), and with a minimum loading
of the test circuit by the meter, an
amplifier-rectifier (A-R) type vtvm is
indicated for the job. Although the A-R
type vtvm responds to the mean (aver-
age) voltage rather than the root-
mean-square (effective) voltage for
pure sine-wave inputs, the errors re-
sulting from using meter readings for
effective voltage values will be less
than 4% for waves containing up to
10% in harmonies and much smaller
for waves with smaller harmonic con-
tent. No more accurate instruments of
high input impedance, wide frequency
range and extended voltage range are
available as simple and economical
units. The A-R vtvm’s accuracy is
quite adequate for tests in which the
decibel is the significant unit and basic
scale for reference standards.

The meter is quite conventional in
general concept and form. It differs
from more conventional instruments
of this type, however, in two significant
{features:

1. The indicating meter used is not

0sc AMPL LOAD I
i VOLTS
- Ol
SCOPE
MALYZER f——o Q
| l_..o
S — Y VERT IN

Fig. 3—Analyzer provides accurate har-
monic-distortion measurements.
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a supersensitive unit—a 5-ma meter
is used instead of the conventional 200-
ra meter.

2. The two voltage scales (each of
which is used with successive multi-
pliers of successive powers of 10)
differ from each other by a factor of
25 (0.4) instead of the more con-

ventional V10 (Vv 0.10), with db inter-
vals of 12 and 8 instead of 10 and 10.

The first of these differences makes
possible: the use of cheaper, more
readily available and less delicate
meter movements. To provide the addi-
tional current in the meter circuit, a
“power” output stage is required, but
the actual power requirements are
sufficiently low that no essential com-
plication results therefrom. The sec-
ond feature permits the use of even
values of preeision resistors in the
voltage range multiplier and consider-
ably simplifies the meter scales, both
in layout and for reading, since the
same scale divisions are used on each
range scale.

asc

MIXER AMPL LOAD
0%

VOLTS

SCOPE
ANALYZER L:
n R EY
- VERT IN

Fig. 4—Adding a 60-cycle source and
mixer prepares for IM distortion tests.

Layout and construction of the meter
system are ecritical in only a few
aspects. Since the input stage of the
amplifier is a high-gain stage with
high input impedance and operating
at a low input signal level, complete
shielding of the unit is necessary to
prevent inaccuracies due to stray
signal pickup. The unit shown in the
photos is built into a wooden frame
with a light sheet-copper shield at-
tached to the outside and with a metal
front panel and perforated rear cover
plate. If a metal cabinet is used, ven-
tilation should be provided for the
tubes and transformer. Heater supply
wiring should be twisted to minimize
hum pickup. The masonite subpanel
is attached to the meter by the two
meter terminals. The insulated panel
reduces stray capacitances in the cir-
cuit wiring. These capacitances tend
to reduce the high-frequency response
of the amplifier and consequently of
the meter itself.

Capacitors C1, C2 and C3 (See Fig.
5) provide high-frequency compensa-
tion for the range attenuator network.
With these capacitors omitted, the
meter unit provides readings that are
accurate to within a fraction of a decibel
from 15 to more than 20,000 cycles.
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Inside the
meter’s case.

Including the compensating capacitors
extends the accurate range beyond
50,000 cveles. If the extended frequency
range is required, connections A and B
should be left open on assembly and
completed as part of the ealibration pro-
cedure described later. The induetance
L1 consists of two TV width controls
in series and set at maximum induct-
ance (16 mh each).

Meter scales

Layout of the meter scales is indi-
cated at head of article. Voltage scales

\ 2

can be drawn using the diagram as a
template for 90° meter movement scales.
Scales for meter movements other than
90° can be drawn with ruler, compass
and protractor without difficulty.
Scale markings for the dbm (0 = 0.7746
volts — .001 watt at 600 ohms) are
shown in the table in terms of the
0 - 1.2-volt scale.

On completion of the vtvm assembly,
the cascode bias potentiometer (R12)
should be set at approximately mid-
position, and the feedback potentiometer
R11 (calibration control) set at maxi-

SEL RECT 150V /40MA  H/40MA
a o=

L2

TC5b

TlsCI < 03v
0-50psf | RI ::mce RI-RS 1%
L
2 Q. -2v
|00uur'° R2 200K 7F7
’ 3v
150mf | R3 mogagocne 05
. -
v 1 LY
4 BIAS QIMEG RI3 QIOMEG
£ &
gt A6
R? ¥
128 Al $30.00
< 52
Osee text

@ ;rizomcx I
I

Rl1—I megohm, 19,
R2—200,000 ohms, 1%
R3—100,000 ohms, 1%
R4—20,000 ohms, 1%,
R5—10,000 ohms, 1%
R6—2,000 ohms, 1%,
R7—1,000 ohms, 1%,
R8—333 ohms, 19, (i,000 and 500 ohms in parallel)
R9, 13—10 megohms
R10—300,000 ohms, 5%
Rl|l—pot, 30 ohms
Rl2—pot, | megohm
R14—4,700 ohms, 2 watt

All resistors '/ watt unless noted

CI1—10-50 uuf, trimmer

C2—100 ppf, ceramic

C3—I150 puf, ceramic

C4, 6—.05 pf, mica

C5—10-20—40 uf, 150 voit, electrolytic

= 6.3V/2A TOPILOT & HTRS

TV AC

C7—4 pf, 250 volt, electrolytic

DI, 2, 3, 4—INT75 diodes or IN&5

L1—32 mh, choke (two 16-mh width controls in
series, RCA 2I12R| or equivalent) see text

L£2—5 h, 40 ma, choke

M—0-5 ma, meter

RECT—I50 volts, 40 ma, selenium

Sl—I-pole 8-position rotary switch

S2—spst toggle switch

JI, 2—Binding posts

J3—shielded cable connector
PCIM or equivalent)

T—Power transformer; primary, 117 volts; secondary,
125 volts, 50 ma, 6.3 volts, 2 amp (Stancor
PA-8421 or equivalent)

VI—7F7

v2—1613

Pilot light assembly

Case, 7 x 9 x 5 inches

Bakelite subchassis

{Amphenol No. 75

Fig. 5—Circuit of the A-R vtvm.
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mum resistance. After a warmup period
of a few minutes, the range switch
should be set to the 0- 12-volt range
and a 6.3-volt 60-cycle signal connected
across the meter input. This check
signal can be provided by a temporary
connection between the ungrounded
heater supply and the ungrounded in-
put terminal. With the 6.3-volt signal
applied, R12 should be adjusted for

TABLE |—Dbm Voltages into 600-ohm
load—1.2 Volt scale, and additive
factors for other scales.

Dbm
=32
0= C12 —20
0— .30 —12
0— 1.2 0
0— 30 +8
0~ 12.0 +20
0— 0.0 +28
0120 +40

Dbm
—14
=3 173
=2 195
=11 218
245
275
.308
346
.388
436
489
548
617
=] 620
0 775
+1 849
.975
1.094
1.228

Volts Voltage Range
.55 0— 03

maximum meter reading. When the
correct (maximum output) setting
for R12 has been established, R11 is
adjusted to give a meter reading cor-
responding to the input signal voltage.
If a reference meter is available for
checking this voltage, this adjustment
will provide the required calibration
for the meter. If a variable voltage
source and reference meter are avail-
able, mid-range checks in each voltage
range should be made and R11 adjusted
to give the smallest average errors in
all ranges (the errors should all be

small if the multiplier resistors are
accurate, but some deviation can be
expected).

The compensator capacitor network
can be adjusted with a signal of about
10,000 cycles and 0.1-volt amplitude.
The signal should be sufficiently stable
to maintain its voltage amplitude over
an extended period during which the
meter is disconnected from it. Check the
voltage reading with the meter range
switch set to the 0-0.12-volt range.
Complete the connections A and B and
adjust C1 to give the same reading that
it gave on the same signal with A and
B open. The compensation thus pro-
vided is adequate for the extended
audio range of 15— 50,000 cycles.

Tubes used in this unit (7F7 for V1
and 1613 for V2) were selected on the
basis of performance and low-priced
availability. The 7F7 can be replaced
by a 6SL7 without changes in the cir-
cuit (a different socket is required,
however). The 1613 can be replaced
by a 6F6, a 6V6 or a 1621 with no
changes at all, but calibration and other
adjustments may require changes, due
to differences in characteristics—the
6V6, for example, — will require
somewhat greater feedback due to its
higher transconductance, END
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TEST INSTRUMENTS

Regulating Bias and Polarizing Voltages

Use neon bulbs
as voltage regulators

EGULATION of bias and polariz-
ing voltages used in many types of
electronic equipment, test instrument
power supplies, ete., is quite costly
power-wise when standard regulator
tubes are used. Each tube uses 1% to
3 watts, which is radiated as heat.
The regulator circuit uses and radiates
as heat an additional wattage deter-
mined by the I'R loss in the dropping
resistor. This power loss is particular-
ly annoying because the current con-
sumed by the bias or polarizing circuit
is usually less than 1 ma, and in some
instances is actually much less than
1 wa. Therefore the power needed to
control the bias or polarizing voltage
is several thousand times that used in
the regulated circuit.

——
N7V AC
IN

R1—100 ohms, | watt

R2, 3—47,000 ohms, | watt

R4—pot, 50,000 ohms

C—80-uf 250-volt electrolytic

NE-32 neon bulb

Half-wave power transformer, primary, 117 volts,
secondary 125 volts, power rating to suit load
current

Fig. 1—Neon-regulated bias rectifier
circuit.

TO OTHER LOADS

R2 4TK/IWy R3

= 7
= LOW DRAIN OUTPUT

This power waste can be reduced by
a factor of 5 or more in many low-
voltage low-current regulated supplies
by wusing neon bulbs as regulators.
Experiments show that many neon
bulbs, drawing from 1/25 to 1 watt,
have a constant voltage drop of about
55 through a very wide range of cur-
rent consumptions, and hence make
ideal voltage regulators.

A typical bias rectifier circuit and
regulator, using neon-bulb regulation,
is shown in Fig. 1. Output voltage, at
various ac inputs, is plotted in Fig. 2,
output being set at 3 volts when line
voltage was 117. Some shifting of the
end points of the plateau of the curve

\-1ED

4
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What does that mean?

By RONALD L. IVES

is possible by changing the value of
the series resistor. The length of this
plateau can be extended by using a
higher-wattage neon bulb and shortened
with a bulb of lower wattage. In gen-
eral, the very small neon bulbs such
as the NE-2 and NE-51 are not very
satisfactory as regulators, but all re-
sistorless neon bulbs of higher watt-
age seem to work very well. Bulbs
with a symmetrical arrangement of the
electrodes are completely nonpolar and
work equally well on either socket con-
nection. Bulbs with asymmetrical elec-
trode arrangement tend to be polar and
may work better if the connections are
reversed.

When operated about midway be-
tween the “will-fire” current and the
catalog rating, the life of standard
neon bulbs is measured in tens of
thousands of hours.

-
>
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=
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>
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00 20 40 60 80 100 120

AC VOLTS' INPUT

Fig. 2—Regulation characteristics of
neon-regulated bias supply.

140 160 180 200

One limitation on the use of neon
bulbs as regulators should be kept in
mind—they do not work well as regu-
lators in total darkness. This difficulty
can be eliminated very effectively and
cheaply by putting a drop of luminous
paint on each bulb before installation
in a dark location. If ambient light
exceeding 0.1 foot-candle reaches the
tube location, this precaution is not
necessary. After an initial “triggering”
by something less than 0.1 foot-candle,
the bulbs perform satisfactorily as reg-
ulators until the ambient light level
exceeds 1,000 foot-candles. END

-
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A reader recently asked us what the ABC on
our contents page meant. We quickly replied
that it meant Audit Bureau of Circulations. But
when we thought about it for a while, we
realized that was not the complete answer,
That insignia means Rap1o-ELECTRONICs is
a member of a nonprofit association
established 43 years ago to insure de-
pendable circulation statements and ac-
curate details about the character of
circulation. It is in effect a badge of
honesty—a mark of character. Rabpio-
ELECTRONICS is proud to be a member of
the group privileged to display it.

5,
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ELECTRONIC
SURVEILLANCE
 KIT

-
L

Part [1—Movre pickups and accessories to
make your kit more versatile

By LOUIS E. GARNER, JR.

VIBRATION PICKUP \

PHONE PLUG 1o ROLL TRANSPARENT NEON LINE TESTER
SHIELDED CABLE SPIKE

SPARE
BATTERIES

ROLL
ELECTRICAL
AP

4 / ADAPTERS

DISCARDED .
MICROPHONE CASE

The vibration pickup.
The spike is solidly fas-
tened to the case.

CABLE
TACKS
AMPLIFIER EXTENSION CABLE - SPECIAL TELEX HEADSET  HEADSET-TO-AMPL CABLE
CLIP CABLE

Spare-parts kit and Telex
headset.

AMPLIFIER-TO-RECORDER CABLE REMOLE MICRORHONE

Accessory cables include:
amplifier to recorder, am-
plifier extension and spe-
cial clip cable.

e

TELEPHONE PICKUP

TOOL KIT

Telephone pickup and re-

mote microphone. Thin
cable for the microphone
makes its concealment

easy.

el
N
SCREgEDTRIVER PLIERS !

MEASURE
DRILL SAW

Tool kit. Small tools are
wrapped in convenient

HAMMER plastic case.
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AST month we described the main
components that make up an elec-
troniec surveillance kit. You now
have the amplifier, an rf pickup

and an induction pickup. To extend the
versatility of your kit, a variety of
other pickups, listening devices, cables,
spare parts and tools are needed. These
are the items described here.

Vibration pickup

Few of the accessories included in an
electronic surveillance kit are as versa-
tile as a vibration pickup. The unit is
used for such tasks as locating a sus-
pected time bomb; listening through
doors, windows and partitions; detect-
ing hidden machinery or even opening
combination locks and safes. Basically,
it is an electromechanical transducer,
converting physical vibrations into
audio-signals. (See diagram.)

The pickup consists of a standard
crystal or ceramic phonograph cartridge
mounted in a thick-walled metal case.
The model shown in the photographs
was assembled from a discarded micro-
phone. The original, defective cartridge
was removed and the phono cartridge
installed. A hardened nail or metal
spike is mounted in one side of the case
so that it bears against the cartridge’s
outer case. A 3- or 4-foot shielded out-
put cable is provided, with the braid
connected to one cartridge terminal and
the metal housing, and the center lead
to the cartridge’s other terminal.

In operation, the point of the spike is
held against the source of vibrations—
a package, safe, door or wall partition.
The vibrations travel along the spike to
the phono cartridge’s case and are
transferred to it. The case tends to vi-
brate around the element, which in turn
resists this vibration by virtue of its
own inertia. A twisting action results,
producing an electrical signal in the
cartridge element. The signal is fed to
the amplifier.

The telephone pickup is one of the
standard flat inductive pickup coils
stocked by many local and mail-order
radio parts distributors and intended
for use with high-gain tape recorders.
A plug to match the amplifier's IN jack
is added to the output cable. In use, the
telephone pickup is simply placed under
the base or next to the receiver of the
telephone with which it is to be used.
This unit has more sensitivity than the
induction pickup, but it is not satisfac-
tory for line pickup.

Intended for use as a plant in a sus-
pect’s room or office, a remote micro-
phone permits the operative to overhear
personal and business conversation. It
consists of a thin crystal microphone
cartridge attached to a 30- to 50-foot
length of shielded cable and a plug
to match the anmplifier input. Small-
diameter shielded cable is essential to
permit concealment under rugs, behind
baseboards, along moldings or behind
furnishings. The kit may be equipped
with several remote microphones since
they must often be expendable.

A standard headset is the output de-
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vice most commonly used. It is a high-
impedance magnetic or crystal earphone
equipped with a plug to match the am-
plifier’s output jack. Any standard head-
set is suitable, but it is best to choose a
unit that is comfortable to wear, com-
pact and lightweight. Sturdy construec-
tion is another must since the headset
may, on occasion, receive rough treat-
ment in transportation and handling.
Essentially a high-impedance mag-
netic or crystal hearing-aid type ear-
phone equipped with a plug to match the
amplifier’s OUT jack, a special earphone
is used for undercover work where the
operator may be seen by other people.
In a typical situation, the amplifier
will be concealed in an inside coat pocket
and the special earphone mounted so the
operator appears to be an ordinary
hard-of-hearing individual wearing a
hearing aid. Actually, the operative may
have the vibration or »f pickup con-
cealed in the palim of one hand, with the
connecting cable inside his coat sleeve.

Cable requirements

An assortment of properly terminated
shielded cables is essential if the kit is
to have maximum utility. These cables
may be from 4 to 6 feet long, with one
end terminated in a plug to match the
IN and ouT amplifier jacks. The other
end of each cable is terminated in an-
other connector.

While the exact number and variety
of accessory cables needed are largely
a matter of individual preference, the
following types may be ccnsidered as
basic to any well-desi_ned general-
purpose kit:

1. Recorder Cable—terminated in a
connector to fit a standard tape or
wire recorder. It is used to connect
the amplifier to a recorder when it
is necessary or desirable to obtain
a permanent reccrd of monitored
conversations,

2. Extension Cable—terminated in a
female cable jack like those on the
amplifier. It is used to extend the
“reach” of other accessories.

3. Special Clip Cable—terminated in
alligator eclips and short lengths
of flexible wire, is an all-purpose
cable. It is used for tapping lines
or connecting a special pickup or
output device to the amplifier.

Spare parts

In making up the electronic surveil-
lance kit, it must be remembered that
an agent or operative using the kit in
the field may not have ready access to
a stockroom. Everything needed to keep
the kit in operating condition or to
facilitate the installation of the various
accessories must be included in the kit.

A spare-parts kit may be assembled
in a small multicompartment plastic
box and should include: a supply of light
and dark wiring nails; small rolls of
transparent and black Scotch tape; a
small magnifying glass; spare A and B
batteries; a small penlight or flashlight;
an electrician’s pocket knife; a neon
line-voltage tester; a set of tubes for the
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amplifier; and special-purpose adapters.

Where space permits and where the
kit may be in the field for extended pe-
riods of time, a supply of hookup wire
and shielded cable plus a small roll of
rosin-core solder might be included with
the spare parts.

Tool kit

Small hand tools are essential to the
proper installation and use of many of
the kit’s components. An agent must be
able to pry baseboards or moldings away
from walls so he can hide microphone
wires; reinstall moldings without Jeav-
ing scratches or tell-tale marks; remove
carpet and upholstery tacks to facilitate
hiding a microphone or cable; cut small
holes in walls or partitions for feeding
a wire through or for use as a peep-
hole; make minor repairs to the compo-
nents in his kit and measure distances
accurately in order to locate hidden wall

compartments.
COVER MOUNTING SCREWS

XTAL CARTRIOGE MOUNTING sm
11 i.

8 _ I
YTAL PHONC ]
CARTRIDGE /
 S—
SHIELDED J
TERMINATES E
[N PHONE  HEAVY WETAL CASE ! Lodr nut

HARDENED NAIL OR STEEL 3AIKE

Cutaway view of the

vibration pickup.

The following tools should be included
as a minimum complement: small claw
hammer; awl type drill saw; tape meas-
ure; small hacksaw; assortment of
screwdrivers; a pair of long-nose pliers
with a wire cutter or a separate diag-
onal cutter.

Optional tools, useful for some types
of work but not absolutely essential, in-
clude a small soldering iron, a hand drill
and assortment of bits, tweezers and a
small set of wrenches.

Although not a functional part of the
kit, the type of carrying case is ex-
tremely important. The case must be
small, sturdy, lightweight and camou-
flage its contents.

A skate carrying case, with the var-
ious components held in place by small
brackets and coil-spring straps, does a
good job. A sturdy fiber case will serve
as well; rubber, cloth or leather straps
can be used to secure the components in
position. Care should be taken in de-
signing mounting brackets and straps—
they must hold each item securely in
position even when the kit is subjected
to rough handling, and permit the ready
removal and replacement of any com-
ponent.

For camouflage purposes, many oper-

www americanradiohistorv.com

ELECTRONICS

PARTS LIST (Vlbruhon pickup}

Metal case (1)

Crystal or ceramic phono cartridge (1)
Hardened nail or steal spike (I}

Phone piug ()

Shielded cable, 3 to 4 feet
Miscellaneous hardware

PARTS FOR OTHER ACCESSORIES

Phone pickup, Lafayette MS-16 (1)

Crystal cartridge, Argonne AR-56 (1)
Headphone, 2,000 ohm, magnetic, Telex 4626 (1)
Cord and phone plug, ‘Telex 3280 (1)

High impedance earphone, Lafayette MS-276 (1)
Phone plugs (5)

Cable phone jack (1)

Shielded cable

Alligator clips (2)

SPARE PARTS KIT

Dark cable tacks (I box)

Light cable tacks (| box)

Transparent tape (| roll)

Electrical tape (I roll)

Flashlight (1)

Electrician's pocket knife (1)

Neon, line tester (1)

Magnifying glass (I)

Phone plug to coaxial cable adapter (i)
Spare B battery (1)

Spare A batteries (2)
Muiticompartment plastic box (I)

Extra set of tubes CKS5{2AX (2); CK525AX (1)

TOOL KIT

Screwdriver set,
long-nose pliers.

including flexible tape rule and

Small hammer

Drill saw

Carrying case—Aluminum skate box modified 1o
hold electronic surveillance kit and accessories

atives prefer that the clectronic surveil-
lance kit be mounted in a small leather
briefcase or a dispatch case. For maxi-
mum protection against accidental dis-
covery, the entire kit might be concealed
under a false bottom in an overnight
bag or suitcase, or even hidden in con-
cealed pockets in a large overcoat.

Space limitations prohibit a detailed
discussion of all possible applications of
the Surveillance Kit. In general, how-
ever, its function is to assist an agent
in obtaining information and in detect-
ing the use of technical espionage
equipment such as planted radio trans-
mitters.

The basic operational setup includes
one of the pickup devices, the amplifier
and an output device. For example, the
rf pickup, amplifier and standard head-
set might be used for searching a room
for a small hidden transmitter. In an-
other instance, the vibration pickup,
amplifier and standard headset might be
used for opening a safe in a suspect’s
office or in listening for ticks in a pack-
age suspected of concealing a bomb.

Often, the recorder cable is used to
connect the amplifier to a standard tape
or wire recorder to make a permanent
record. For example, the vibration
pickup, amplifier, recorder cable and a
recorder might be used to record a sus-
pect’s conversation through a wall or
partition. In more favorable circum-
stances, the remote microphone (hidden
in the suspect’s room) could be used for
the same purpose. The amplifier’s gain,
coupled with the normal gain of a good
recorder, gives an amazing sensitivity.

While the use of many kit components
may be obvious from their very nature,
their value depends greatly on the skill
of the individual agent. As he acquires
experience in using the kit, he can de-
velop tricks and special techniques of
his own to obtain the most from each
piece of equipment. END
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Rear view with triggering device.
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Audio signal triggers camera
for fast action shots

By PETER J. VOGELGESANG

AST films and fast shutters are the
tools of the modern action photog-
rapher; the technical achievements
of the photographic industry have
eliminated the problem of the long
exposure. Remarkable action pictures
are being made every day by photog-
raphers who use comparatively simple
camera equipment and ordinary films.
For example, a photographer at ring-
side, using a press type camera and
flash bulbs, can successfuly stop the
swiftest punch a fighter can throw. He
can stop the punch, that is, if his own
reflexes are quiek enough to anticipate
it and trip the shutter at the proper
instant. A photographer could stop a
baseball player in the middle of a home-
run swing of the bat, too, if he were
capable of deciding in a fraction of a
second whether the batter was going to
follow through. So, while the photog-
rapher has the equipment with which
to take fast action pictures, he is still
confronted with the problem of syn-
chronizing that equipment with the
action he wishes to photograph.
Because sound almost always ac-
companies action, it is an excellent
synchronization medium. A camera
shutter tripped by the crack of a bat
is sure to photograph the batter at the
peak of his swing. The same would be
true of a golfer striking a golf ball or
a football player kicking. Sports is by
no means the only field in which a
sound-synchronized camera can be used.
Any photogenie, fast-action phenome-
non that makes sound is a good sub-
ject. It might be cars colliding at a
thrill show or the blasting of rock in
a stone quarry. There is material for
countless prize-winring photos every-
where, and a sound-triggered camera
will guarantee good results every time.
The first step in building a sound-
triggered camera is the construction of
an electrically actuated shutter. Many
press type cameras come equipped with
solenoid-actuated shutters, and those
persons fortunate enough to possess
such cameras have much of the prob-
lem already solved. It is virtually im-
possible to describe the construction of
a mechanism that would be adaptable
to all types of cameras. Instead, a
principle is described from which an
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actuating mechanism can be adapted to
any particular make of camera.

The mechanism illustrated was con-
structed to fit a Rolleicord IV camera.
The power required to trip the shutter
is supplied by a 1-inch coil spring.
The spring is stretched and the mech-
anism is cocked before each exposure.
The shutter-triggering lever is held in
the cocked position against the tension
of the spring by the armature of a
sensitive relay. A short pulse of elec-
tricity sent through the relay coil pulls
the armature free of the triggering
lever and releases it, thereby tripping
the shutter and making the exposure.
The action is almost instantaneous. The
base of the mechanism is designed to be
mounted by sandwiching it between the
camera and tripod, eliminating the
necessity of fastening anything to the
camera. The device is very simple and
can be adapted to almost any camera.

Closeup of camera-triggering device.

The electronic portion of the unit is
equally simple. A 4-inch PM speaker is

used as a microphone. The speaker
feeds a two-stage audio amplifier
through a voice-coil-to-grid trans-

former. The first tube of the ampli-
fier is a pentode connected for maximum
voltage gain; the second stage is tri-
ode-connected for lower output imped-
ance. The sensitivity control is con-
nected between the two stages.

The output of the amplifier is fed to
the starter anode of an 0A4-G. This
tube is normally nonconducting because
the voltage from cathode to anode is in-
sufficient to cause ionization. However,
a comparatively low voltage applied to
the starter anode will start ionization
and cause the entire tube to conduct.
The cathode of the 0A4 is returned to
ground through the coil of the shutter-
triggering device. Each time a sound
hits the microphone, the amplified volt-
age fires the 0A4 which in turn trips
the shutter of the camera.

Once the 0A4 is fired, it will con-
tinue to conduct until the plate volt-
age 1is removed. To eliminate the
necessity of opening the plate circuit of
the 0A4 after each exposure, the plate
voltage is supplied to the tube through
a 220,000-ohm resistor. This resistor
charges the 10-uf capacitor to the bat-
tery terminal voltage. However, when
the 0A4 conducts, it discharges the 10-
uf capacitor in less than a second. The
resistance of the plate resistor is such
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Compact cabinet of pho-

to-sound unit contains

batteries and small
chassis.

ELECTRONICS

that it will not sustain tube conduction.
The capacitor discharge current is more
than sufficient to energize the coil of
the triggering mechanism but, since
the peak current of the 0A4 must be
limited to 100 ma, the resistance of the
coil on the triggering mechanism should
not be less than 2,000 ohms.

U4

is the case, a plate type relay may be
installed in the cathode circuit of the
tube and the normally open contacts
used to energize the solenoid with the
proper voltage. The contacts of the
relay can be connected directly to the
external reeeptacle of the flash gun
unit.

Resistors: 1—5,600, 1—100,000, 2—220,000, 1—330,000
ohms, 1—3.3 megohms, !, watt; |—I-megohm pot,
audio taper (sensitivity); |—I-megohm pot, linear
taper (threshold).

Miscellaneous: 1—.005, 2—.02, |—.05 pf, 200 volfs,
I—10-uf 450-volt electrolytic, capacitors; |—Ii.5-volt
A battery (Burgess 4FH or equivalent); 2—90-volt B
batteries (Burgess N60 or equivalent); |—phone jack:
|—dpst switch; 2—1U4's and sockets; |—0A4-G an
sockef; |—4-inch PM speaker; |—transformer, voice
coil to grid (Stancor A-4744 or equivalent);
chassis and cabinet; |—triggering device.

The starter anode of the 0A4 must be
operated with positive dc bias obtained
from the threshold potentiometer. This
potentiometer is adjusted just below
the point where the 0A4 will fire with-
out additional voltage from the ampli-
fier.

Most commercial shutter solenoids
have too low a resistance to be used in

1k el
- Ll i
90v sov

COIL OF SHUTTER
PHONE PLUG TRIGGERING DEVICE

Schematic diagram of photo-
sound unit showing the external
jack circuit.

The unit is construeted on a small
sheet-metal chassis and installed in a
wooden box with batteries. The sensi-
tivity control, power switch and jack
are accessible through an opening in the
back of the box. The threshold control
is left as an internal adjustment. The
unit is extremely sensitive. A low
whistle will trigger it at a distance of

the cathode circuit of the 0A4. If such 15 or 20 feet. END
Everybody benefits
when everybody gives
the UNITED way
7 65
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" You' get plenty of these detailed pictoriaf giagram3i
in your Heathkit construction manual to show where each
and every wire and part is to be placed. Everything you
do is spelled out in pictures so you can’t go wrong.
That's what makes it such fun!

and here’s why...

1. You get higher quality at lower cost by
dealing direct, and by doing your own
assembly.

2. You receive personal, friendly, service (be-
fore and after sale) for complete satisfaction.

3. You henefit from the latest in-engineering
designs because of our concentration on
kit-form equipment only.

4. You may depend on performance as ad-
vertised—backed by Heath's world-wide
reputation for quality.

5. You can take a full year to pay with the
HEATH EASY TIME PAYMENT PLAN

everybody’s
~ doing 1t/

Motion picture and TV personality, Jackie Coogan, looks on with
unbelieving interest as his 14-year-old son, Anthony, prepares to
assemble his latest Heathkit, a hi-fi FM tuner. The Coogans have
found out ahout the fun and savings of building their own electronic
equipment the Heathkit way . . . so why don’t you?

~ Heathkits

...Tun 1o build
and a thrill to own!

1\/Connecl a 22 KQ resistor (red-red-orange}
from socket C1 (NS) to ground lug C9 (NS).
See Figure 8.

(V) Connect a .005 ufd disc capacitor from
socket C4 (NS) to IF transformer Q4 (NS).

{ ) Bend socket lug C5 and IF transiormer lug
Q3 toward each other until they make con-
tact and overlap slightly. Solder the con-
nectiog securely. (1).

( ) Install a .005 uid capacitor from socke'
(NS} to ground lug C9 (NS). Dress tr
acitor close to chassls, under t*
~apacitor previously Instal'

Read the step . . . perform the operation . . . and
check it off—it's just that simple. These plainly-
worded, easy-to-follow, steps are combined with
pictorial diagrams to take you through every phase of
assembly. Let our experience be your teacher!

RADIO-ELECTRONICS
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TIME PAYMENTS . ..

The Heath Time Payment Plan was designed for
your convenience. Now, you can order the kits of
your choice, and pay for them in small monthly
installments. Write for full details.

HEATHKIT EXTRA PERFORMANCE
70-WATT AMPLIFIER KIT

For really high performance, with plenty of reserve power,
the W-6M is a natural. The full 70-watts output will seldom,
if ever, be required. However, this reserve insures dis-
tortion-less sound on power peaks. The W-6M will loaf along
at normal listening levels and yet is always ready to extend
itself when program material demands it, without the least
amount of strain. The output circuit employs 6550 tubes with
a special-design Peerless output transformer for maximum
stability at all power levels. A guick-change plug selects
4, 8 and 16 ohms or 70-volt output and the correct feedback
resistance. A variable damping control is also provided for
optimum performarce with any speaker system. Extremely
good power supply regulation is possible through the use of
a heavy-duty transformer along with silicon-diode rectifiers,
which are noted for their very'long life, and yet are smaller
than a house fuse. Frequency response at 1 watt is =1 db
from 5 cps to 80 ke with controited hf rolloff above 100 kc. At
70 watts output harmonic distortion is below 29,20 to 20,000
cps and IM distortion below 1%, 60 and 6,000 cps. Hum and
noise 88 db below full output. In addition to high perform-
ance, its fine appearance makes it a pleasure to display in
your living room. Proper layout of chassis insures ease of
assembly by eliminating those cramped and difficult places
to get at. Clear instructions—and top-quality components.
Get started now and make this amplifier the heart of your
hi-fi system. Shipped express only. Shpg.
Wt. 50 Ibs.

MODEL W-6: Consists of W-6M kit, plus WA-
P2 preamplifier. Express only. Shpg. Wt. 59
Ibs. $129.70

MODEL W-6H
510995

HEATHKIT HIGH FIDELITY FM TUNER KIT

This tuner can bring you a rich store of FM programming,
your least expensive source of high fidelity material. It
covers the complete FM band from 88 to 108 mc. Stabilized,
temperature-compensated oscillator assures negligible
drift after initial warmup. Features broadbanded circuits for
fuil fidelity, and better than 10 uv sensitivity for 20 db of
quieting, to pull in stations with clarity and full volume.
Employs a high gain, cascode RF amplifier, and has AGC.
A ratio detector provides high-efficiency demodulation
without sacrificing hi-fi performance. IF and ratio trans-
formers are prealigned, as is the front end  yoper -3
tuning unit. Special alignment equipment is

not necessary. Edge-lighted glass dial for 52595
easy tuning. Here is FM for your home at a {with mb’_:e')
price you can afford. Shpg. Wt. 8 |bs.

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner was designed especially for high fidelity
applications. It incorporates a special detector using crystal
diodes, and the IF circuits feature broad band-width, to
insure low signal distortion. Audio response is =1 db from
20 cps to 9 ke, with'5 db of preemphasis at 10 kc to com-
pensate for station rolloff. Sensitivity and selectivity are
excellent, and tuner covers complete broadcast band from

550 to 1600 ke. Quiet performance is assured by 6 db signal-
to-noise ratio at 2.5 UV, Prealigned RF and [F coils eliminate
the need for special alignment equipment. Incorporates
AVC, two outputs, two antenna inputs, and

MODEL BC-1A
built-in power supply. Edge-lighted glass
slide-rule dial for easy tuning. Your "best $2595
buy’inan AMtuner. Shpg. Wt. 8 bs. e mb;e')

HEATHKIT MASTER CONTROL
PREAMPLIFIER KIT

Designed for use with any of the Williamson-type amplifiers,
the WA-P2 has five switch-selected inputs, each having its
own level control to eliminate blasting or fading while
switching through the various inputs, plus a tape recorder
output. A hum control allows setting for minimum hum level.
Frequency response is within =14 db from 15 to 35,000 cps.
Equalization provided for LP, RIAA, AES, and early 78's.
Separate bass and treble controls. Low im-  yapeL wa-p2
pedance cathode follower output circuit. All

components were specially selected for their $]975
high quality. Includes many features which (with wb’_:e')
will eventually be desired. Shpg. Wt. 7 Ibs.

An amplifier
you will be
proud to own

T0-WATT
AMPLIFIER

Selects and
controls sound
to your taste

PREAMPLIFIER

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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\ ADVANCED-DESIGN

25-WATT AMPLIFIER

Top performance
in its
power class/

HEATHKIT ADVANCED-DESIGN 25-WATT HIGH
FIDELITY AMPLIFIER KIT

Designed especially to satisfy critical audio requirements,
the W-5M incorporates the extra features needed to com-
pliment the finest in program sources and speaker systems.
Faithful sound reproduction is assured with a frequency
response of =1 db from 5 to 160,000 cps at 1 watt, and
harmonic distortion is less than 1% at 25 watts, with IM
distortion less than 1% at 20 watts. Hum and noise are a full
99 db below rated output, assuring quiet, hum-free opera-
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit
features include the “‘tweeter saver', and the “bas-bal’
balancing circuit, requiring only a voltmeter for indication.
Years of reliable service are guaranteed through the use of
conservatively rated, high quality components. KT66 tubes
and Peerless output transformer are typical. Shipped ex-
press only. Shpg. Wt. 31 Ibs.

MODEL W-5: Consists of W-5M kit above
plus model WA-P2 preamplifier. Express only.
Shpg. Wt. 38 Ibs. $79.50

MODEL W-5M

e

HEATHKIT DUAL-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The mode!l W3-AM is a Williamson-type amplifier built on
two separate chassis. The power supply is on one chassis,
and the amplifier stages are on the other chassis. Using
two separate chassis provides additional flexibility in instal-
lation. Features include the famous acrosound model TO-300
“ultralinear’' output transformer and 5881 tubes for broad
frequency response, low distortion, and low hum level. The
result is exceptionally fine overall tone quality. Frequency
response is =1 db from 6 cps to 150 kc at 1 watt. Harmonic
distortion is less than 1% and IM distortion is less than 1.3%
at 20 watts. Hum and noise are 88 db below 20 watts. De-
signed to match the speaker system of your choice, with
taps for 4, 8 or 16 ohms impedance. A very popular high
fidelity unit employing top quality components throughout.
Shipped express only. Shpg. Wt. 29 Ibs.
MODEL W-3A: Consists of W-3AM kit above
plus model WA-P2 preamplifier. Express
only. Shpg. Wt. 37 Ibs. $69.50

MODEL W-3AM

49>

DUAL-CHASSIS
20-WATT AMPLIFIER

Hi-Fi equipment
for your listening
pleasure!

SINGLE-CHASSIS
20-WATT AMPLIFIER

GENERAL-PURPOSE

HEATHKIT SINGLE-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W4-AM Williamson-type amplifier wiil amaze
you with its outstanding performance. A true Williamson
circuit, featuring extended frequency response, low dis-
tortion, and tow hum levels, this amplifier can provide you
with many hours of listening’ enjoyment with only a mini-
mum investment compared to other units on the market.
5881 tubes and a special Chicago-standard output trans-
former are employed to give you full fidelity at minimum
cost. Frequency response extending from 10 cps to 100 ke
within =1 db.at 1 watt assures you of full coverage of the
audio range, and clean clear sound amplification takes
place in circuits that hold harmonic distortion at 1.5% and
IM distortion below 2.7% at full 20 watt output. Hum and
noise are 95 db below full output. Taps on the output trans-
former are at 4, 8 or 16 ohms. Shipped express only. Shpg.
Wt. 28 Ibs.

MODEL W-4A: Consists of W-4AM kit above,

MODEL W4-AN
plus model WA-P2 preamplifier. Express only. 53975
Shpg. Wt. 35 Ibs. $59.50. A

Heathkits...

By DAYSTROM
bring you the lasting satisfaction
of personal accomplishment

HEATHKIT GENERAL-PURPOSE 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model A-9C will provide you with high quality sound
at low cost. Features a built-in preamplifier with four sepa-
rate inputs, and individual volume, bass and treble controls.
Frequency response covers 20 to 20,000 cps within =1 db.
Total harmonic distortion is less than 1% at 3 db below
rated output. Push-pull 6L6 tubes are used, with output
transformer tapped at 4, 8, 16 and 500 ohms. A true hi-fi unit
using high-quality components throughout, MODEL A-9¢
including heavy-duty “'potted’' transformers.
Shpg. Wt. 23 ibs. 53550
*

RADIO-ELECTRONICS
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HEATHKIT "BASIC RANGE"
HI-FI SPEAKER SYSTEM KIT
The extremely popular Heathkit model SS-1 Speaker System
provides amazing high fidelity performance for its size.
Features two high-quality Jensen speakers, an 8” mid-range
woofer and compression-type tweeter with flared horn.
Covers from 50 to 12,000 CPS within =5 db, in a special-
design ducted-port, bass reflex enclosure. Impedance is
16 ohms. Cabinet measures 114" H x 23" W x 11%” D. Con-
structed of veneer-surfaced plywood, ¥
thick, suitable for light or dark finish. All wood
parts are precut and predrilled for easy,
quick assembly. Shpg. Wt. 30 Ibs.

MODEL §5-1
33995

HEATHKIT “RANGE EXTENDING"
HI-FI SPEAKER SYSTEM KIT

Extends the range of the SS-1 to =5 db from 35 to 16,000
CPS. Uses 15" woofer and super-tweeter both by Jensen.
Kit includes crossover circuit. Impedance is 16 ohms and
power rating is 35 watts. Measures 29" H x
23" W x 17%” D. Constructed of veneer-sur-
faced plywood %" thick. Easy to build! Shpg.
Wt. 80 ibs.

eathkits...

By DAYSTROM

MODEL $S-18

9%

let you save up fo V2
or more on all types
of electronic equipment.

HEATHKIT SINE-SQUARE GENERATOR

The new AG-10 provides high quality, sine and square
waves over a wide range, for countless applications. Some
of these are; radio and TV repair work, checking scope per-
formance, as a variable trigger source for telemetering and
pulse work, and checking audio, video and hi-fi amplifier
response. Frequency response is +1.5 db from 20 CPS to 1
MC on both sine and square waves, with less than .25% sine
wave distortion, 20 to 20,000 CPS. Sine wave output imped-
ance 600 ohms, square wave output impedance 50 ohms,
(except on 10v ranges). Square wave rise time less than .15
usec. Five-positio%» band switch—continuously variable
tuning—shielded oscillator circuit—separate step and vari-
able output attenuators in ranges of 10, 1, and .1 volts for
both sine and square wave, with extra range of .01 volt on
sine wave. Both sine and square wave can be used at the
same time without affecting either wave
form. Power supply uses silicon-diode rec-
tifiers. Shpg. Wt. 12 Ibs.

MODEL AG-10
$4995

HEATHKIT AUDIO ANALYZER KIT

The AA-1 is actually three instruments in one compact
package. It combines the functions of an AC VTVM, an
audio wattmeter, and an intermodulation analyzer. Input
and output terminals are combined, and high and low fre-
quency oscillators are built in. VTVM ranges are 0-,01, .03,
1,.3,1, 3,10, 30, 100 and 300 volts (RMS). Wattmeter ranges
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w.
IM scales are 1%, 3%. 10%, 30% and 100%.
Provides internal load resistors of 4, 8, 16 or
600 ohms. A tremendous dollar value. Shpg.
Wt. 13 Ibs.

MODEL AA-1

49’

HEATHKIT "LEGATO"
HIGH FIDELITY SPEAKER SYSTEM KIT

The quality of the Legato, in terms of the engineering that
went into the initial design, and in terms of the materials
used in its construction, is matched in only the most ex-
pensive speaker systems available today. The listening
experience it provides approaches the ultimate in esthetic
satisfaction. Two 15" theater-type Altec Lansing speakers
cover 25 to 500 CPS. and an Altec Lansing high-frequency
driver with sectoral horn covers 500 to 20,000 CPS. A precise
amount of phase shift in the crossover network brings the
high frequency channel into phase with the low frequency
channel to eliminate peaks or valleys at the crossover point,
by equalizing the acoustical centers of the speakers. The
enclosure is @ modified infinite baffle type, especially de-
signed for these speakers. Cabinet is constructed of veneer-
surfaced plywood, %" thick, precut and predrilted for easy
assembly. Frequency response 25 to 20,000 CPS. Power
rating, 50 watts program material. Impedance is 16 ohms.
Cabinet dimensions 417 L x 22}4” D x 34" H.  wopeL HH-1-C
Choice of two beautiful cabinets. Model MODEL HH-1-CM
HH-1-C in imported white birch for light fin- 532500
ishes, and HH-1-CM in African mahogany for n
dark finishes. Shpg. Wt. 195 Ibs. EACH

“BASIC RANGE'' Hi-FI
SPEAKER SYSTEM

Superlative

sound reproduction
through the speaker
system of your choice

“LEGATO' HI-FI
SPEAKER SYSTEM

SINE-SQUARE
GENERATOR

Sine and square
waves for countless
applications.

ANALYZER

"“"RANGE EXTENDING"'
HI-FI SPEAKER SYSTEM

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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Audio
equipment
for your
hi-fi testing

GENERAL PURPOSE"
SCOPE

AUDIO WATTMETER

HARMONIC AUDIO VTVM

DISTORTION METER

HEATHKIT "GENERAL PURPOSE" 5"
OSCILLOSCOPE KIT

The model OM-2 Qscilloscope is especially popular with
part-time service technicians, students, and high fidelity
enthusiasts. It features good vertical frequency response
=3 db from 4 cps to over 1.2 mc. A full five-inch crt, and
sweep generator operation from 20 cps to over 150 kc. Sta-
bility is excellent and calibrated grid screen allows precise
signal observation. Extra features include external or in-
ternal sweep and sync, 1-volt peak-to-peak calibrating
reference, 3-position step-attenuated input, adjustable spot
shape control, push-pull horizontal and vertical amplifiers,
and modern etched-metal circuits. Easy to build and a
pleasure to use. Ideal for use with otheraudio  yopeL gu-2
equipment for checking amplifiers. Shpg.
Wt. 21 Ibs. $475¢
L]

HEATHKIT AUDIO WATTMETER KIT

The AW-1 Audio Wattmeter can be used in any application
where audio power output is to be measured. Non-inductive
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped-
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w,
and 50 w full scale. Five switch-selected db ranges cover
—10 db to +30 db. All indications are read directly on a
large 4)7” 200 microampere meter. Frequency response is

=1 db from 10 cps to 250 kc. Precision type multiplier re-
sistors used for high accuracy, and crystal diode bridge for
wide-range frequency response. This meter is used in many
recording studios and broadcast stations as a monitor as
well as servicing. A fine meter to help supply  wobeL aw-1
the answers to your audio operating or power

$2950

[ ]

output problems. Shpg. Wt. 6 Ibs.
HEATHKIT AUDIO SIGNAL GENERATOR KIT
The model AG-9A is “‘made to order' for high fidelity ap-
plications, and provides quick and accurate selection of
low-distortion signals throughout the audio range. Three
rotary switches select two significant figures and a mulitiplier
to determine audio frequency. Incorporates step-type and a
continuously variable output attenuator. Qutput indicated
on large 4143” panel meter, calibrated in volts and db. Atten-
uator system operates in 10 db steps, corresponding to
meter calibration, in ranges of 0-.003, .01, .03, .1, .3, 1,3 and
10 volts RMS. “Load'" switch permits use of built-in 600-
ohm load, or external load of different impedance. Output
and frequency indicators accurate to within =5%. Distor-
tion less than .1 of 194 between 20 and 20,000  yobrL Ag-94
cps. Total range is 10 cps to 100 kc. Shpg.

53450

L]

Wt. 8 Ibs.
HEATHKIT HARMONIC DISTORTION METER KIT

All sounds consist of dominant tones plus harmonics (over-
tones). These harmonics enrich the quality and brightness
of the music. However, additional harmonics which originate
in the audio equipment, represent distortion. Used with an
audio signal generator, the HD-1 will accurately measure
this harmonic distortion at any or all frequencies between
20 and 20,000 cps. Distortion is read directly on the panel
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage
ranges of 0-1, 3, 10 and 30 volts are provided for the initial
reference settings. Signal-to-noise ratio measurements are
also permitted through the use of a separate meter scale
calibrated in db. High quality components insure years of
outstanding performance. Full instructions  wopet Hp-1

are provided. Shpg. Wt. 13 |bs.
54950
L]

Heathkits...

By DAYSTROM

are well known for
their high quality
and reliability.

HEATHKIT AUDIO VTVM KIT

This new and improved AC Vacuum Tube Voltmeter is
designed especially for audio measurements and low-level
AC measurements in power supply filters, etc. Employs
an entirely new circuit featuring a cascode amplifier with
cathode-follower isolation between the input and the am-
plifier, and between the output stage and the preceding
stages. It emphasizes stability, broad frequency response,
and sensitivity. Frequency response is essentially flat from
10 cps to 200 ke. Input impedance is 1 megohm at 1000 ¢cps.
AC (RMS) voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30,
100 and 300 volts. Db ranges cover —52 db to +52 db.
Features large 414" 200 microampere meter, with increased
damping in meter circuit for stability in low frequency tests.
1% precision resistors employed for maximum MODEL AV-3
accuracy. Stable, reliable performance in all

applications. Shpg. Wt. 5 Ibs. $299.5

RADIO-ELECTRONICS
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HEATHKIT COLOR BAR AND DOT GENERATOR

The CD-1 combines the two basic color service instru-
ments, a Color Bar Generator and White Dot Generator in
one versatile portable unit, which has crysial-controlied
accuracy and stability (no external sync lead required).
Produces white-dots, cross hatch, horizontal and vertical
bars, 10 vertical color bars, and a new shading bar pattern
for screen and background adjustments. Variable RF out-
put on any channel from 2 to 6. Positive or negative video
output, variabje from 0 to 10 volts peak-to-peak. Crystal con-
trolled sound carrier with off-on switch. Voltage regulated
power supply using long-life silicon rectifiers. MODEL CD-1

Gain knowledge of a new and profitable field 55995

by constructing this kit. Shpg. Wt. 12 Ibs.
H h k. t
e at l s ( 3 N

By DAYSTROM

are guaranteed fo
meet or exceed
advertised specifications

HEATHKIT TV ALIGNMENT GENERATOR KIT

This fine TV alignment generator offers stability and flexi-
bility difficult to obtain even in instruments costing several
times this low Heathkit price. It covers 3.6 mc to 220 mc in
four bands. Sweep deviation is controllable from O to 42 mc.
The all-electronic sweep circuit insures stability. Crystal
marker and variable marker oscillators are built in. Crystal
(included with kit) provides output at 4.5 mc and multiples
thereof. Variable marker provides output from 19 to 60 mc
on fundamentals and from 57 to 180 mc on harmonics.
Effective two-way blanking to eliminate re-  yopeL 1544

turn trace. Phasing control. Kit is complete,
including three output cables. Shpg. Wt. 54950
16 Ibs. '

Functional
styling with
clean uncluttered
look

COLOR BAR AND
DOT GENERATOR

TV ALIGNMENT
GENERATOR

ELECTRONIC

SWITCH

HEATHKIT “"EXTRA DUTY" 5"
OSCILLOSCOPE KIT
This fine oscilloscope compares favorably to other scopes
costing twice its price. It contains the extra performanze
so necessary for monochrome and color-TV servicing.
Features push-pull horizontal and vertical output amplifiers,
a 5UPI CRT, built in peak-to-peak calibration source, a fully
compensated 3-position step-type input attenuator, retrace
blanking, phasing control, and provision for Z-axis modula-
tion. Vertical amplifier frequency response is within 41.5
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC down
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep
generator covers 20 CPS to 500 kc in five steps, five times
the usual sweep obtained in other scopes through the use
of the patented Heath sweep circuit. Etched-metal circuit
boards reduce assembly time and minimize errors in as-
sembly, and more importantly, permita level  yopeL 0-11
of circuit stability never before achieved in
an oscilloscope of this type. Shpg. Wt. 21 Ibs. $6950
L]

HEATHKIT ELECTRONIC SWITCH KIT
A valuable accessory for any oscilloscope owner. It allows
simultaneous oscilloscope observation of two signals by
producing both signals, alternately, at its output. Four
switching rates. Provides gain for input signals. Frequency
response =1 db, 0 to 100 kc. A sync output is provided to
control and stabilize scope sweep. Ideal for MODEL $-3
observing input and output of amplifiers

$2'|95

L]

simultaneously. Shpg. Wt 8 Ibs.
HEATHKIT VOLTAGE CALIBRATOR KIT
This unit is an excellent companion for your oscilloscope.
Used as a source of calibrating voltage, it produces near-
perfect square wave signals of known amplitude. Precision
1% attenuator resistors insure accurate output amplitude,
and multivibrator circuit guarantees good sharp square
waves. Output frequency is approximately 1000 CPS. Fixed
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0,
3.0, 10, 30 and 100 volts peak-to-peak. Allows  wopeL ve-3
measurment of unknown signal amplitude by

$'|250

L ]

comparing it to the known output of the VC-3
on oscilloscope. Shpg. Wt. 4 Ibs.

SCOPE

VOLTAGE
CALIBRATOR

“EXTRA DUTY"

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
OCTOBER, 1957 7
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HEATHKIT TUBE CHECKER KIT

Eliminate guesswork, and save time in servicing or ex-
perimenting. The TC-2 tests tubes for shorted elements,
open elements, filament continuity, and operating quality
on the bhasis of total emission. It tests all tube types cn-
ceuntered in radio and TV service work. Sockets are pro-
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9
pin miniature tubes, 5 pin hytron miniatures, and pilot
lamps. Tube condition indicated on 4%4” meter with multi-
color "“good-bad’’ scale. llluminated roll chart with all test
data built in. Switch selection of 14 different filament volt-
ages from .75 to 117 volts. Color-coded cabhle harness allows
neat professional wiring and simplifies con-  wopeL 1¢-2
struction. Very easy to build, even for a be-

ginner. Shpg. Wt. 12 Ibs. 5295.0

HEATHKIT HANDITESTER KIT

The small size and rugged construction of this tester makes
it perfect for any portable application. The combination
function-range switch simplifies operations. Measures AC
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct
current ranges are 0-10 ma and 0-100 ma. Ohmmeter ranges
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm
center scale). Very popular with home experimenters, elec-
tricians, and appliance repairmen. S!ips  wopeL M-}
easily into your tool box, glove compartment,

coat pocket, or desk drawer. Shpg. Wt. 3 Ibs. 5145.0
HEATHKIT PICTURE TUBE CHECKER KIT

The CC-1 can be taken with you on service calls so that you
can clearly demonstrate the qualily of a customer's picture
tube in his own home. Tubes can be tested without remov-
ing them from the receiver or cartons if desired. Checks
cathode emission, beam current, shorted elements, and
leakage between elements in electromagnetic picture tube
types. Self-contained power supply, and large 44" meter.
CRT condition indicated on ‘‘good-bad'’ scale. Relative
condition of tubes fluorescent coating is shown in "'shadow-
graph'' test. Permanent test cable with CRT socket and
anode connector. No tubes to burnout, de-  popeL ¢l

signed to last a lifetime. Luggage-type port-
able, case. Shpg. Wt. 10 tbs. 52250
*

Priced low
to fit your

HANDITESTER

HEATHKIT ETCHED-CIRCUIT VTVM KIT

This multi-purpose VIVM is the world's largest selling in-
sirumentofitstype—andisespecially popularinlaboratories,
service shops, home workshops and schools. 1t employs a
large 4)4” panel meter, precision 1% resistors, etched metal
circuit board, and many other "extras'’ to insure top quality
and top performance. It's easy to build, and you may rely
on ils accuracy and dependability. The V7-A will measure
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150,
500 and 1500. It measures peak-to-peak AC voltage in ranges
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k,
X 100k, and X 1 megohm. Center-scale resistance readings
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms.
A db scale is also provided. The precision  wopeL v7-a
and quality of this VTVM cannot be dup-

52450

L

licated at this price. Shpg. Wt. 7-lbs.
e a I s L N N )

By DAYSTROM

let you fill your exact needs
from a wide variety
of instruments

HEATHKIT 20,000 OHMS /VOLT VOM KIT

This fine instrument provides a total of 25 meter ranges
on its two-color scale. It employes a 50 ua 4)4” meter, and
features 1% precision multiplier resistors. Requires no
oxternal power. Ideal for portable applications. Sensitivity
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC.
Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and 5000
volts, AC and DC. Measures direct current in ranges of
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul-
lipliers are X 1, X 100 and X 10,000, with center-scale read-
ings of 15, 1500 and 160,000 ohms. Covers  mopeL MM-1

~10 db to 465 db. Easy to build and fun to
use. Attractive bakelite case with plastic 52950
carrying handle. Shpg. Wt. 6 tbs, ¢

High quality
test gear you
will be
proud to own

ETCHED
CIRCUIT VTVM

20,000

PICTURE TUBE OHMS /VOLT VOM

CHECKER

RADIO-ELECTRONICS
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HEATHKIT RF SIGNAL GENERATOR KIT
Even a beginner can build this prealigned signal generator,
designed especially for use in service work. Produces RF
signals.from 160 k¢ to 110 mc on fundamentals in five bands.
Covers 110 mc to 220 mc on calibrated harmonics. Low im-
pedance RF output in excess of 100,000 microvolts, is con-
trollable with a step-type and continuously variable atten-
uator. Selection of unmodulated RF, modulated RF, or
audio at 400 CPS. Ideal for fast and easy alignment of radio
receivers, and finds application in FM and TV work as well.
Thousands of these units are in use in service shops all
over the country. Easy to build and a real MODEL $G-8
time saver, even for the part-time service
technician or hobbyist. Shpg. Wt. 8 Ibs. 5]950
L]

HEATHKIT LABORATORY RF GENERATOR KIT
Tackle all kinds of laboratory alignment jobs with confidence
by employing the LG-1. It features voltage-regulated B+,
double shielding of oscillator circuits, copper-plated chassis,
variable modulation level, metered output, and many other
“'extras'’ for critical alignment work. Generates RF signals
from 100 kc to 30 mc on fundamentals in five bands. Meter
reads RF output in microvolts or modulation level in per-
centage. RF output available up to 100,000 microvolts, con-
trolled by a fixed-step and a variable attenuator. Provision
for external modulation where necessary. Buy and use this
high-quality RF signal generator that may be  wopet 161
depended upon for stability and accuracy.

$4895

L]

Shpg. Wt. 16 Ibs.

HEATHKIT DIRECT-READING CAPACITY
METER KIT

Here's a fast, simple capacity meter, A capacitor to be
checked is merely connected to the terminals, the proper
range selected, and the value read directly on the large
414" panel meter calibrated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd,
1 mid full scale. Not affected by hand ca-
pacity. Shpg. Wt. 7 1bs,

eathkits...

By DAYSTROM

MODEL CM-1

5295.0

are educational
as well as functional

HEATHKIT "“IN-CIRCUIT" CAPACI-TESTER KIT

With the CT-1 it is no longer necessary to disconnect one
capacitor lead to check the part, you can check most ca-
pacitors for *open'?or “short" righiin the cirguit. Fast and
easy—to save youfvaluabie tir‘ﬁ%e in the service shop or lab.
Detects open capacjtors from about 80 mmf up, so long as
the capacitor i5 not shunted by excessively low resistance
value. Will detect §horted capacitors.up to 20 mfd (not
shunted by less than 10 ohms). (Does not detect leakage.)
Employs 60 ¢ycles and. 19 megacycle test frequencies.
Electron beam “eye'’ tube used as indicator.  wopeL 1.1
Compact, easy-to-build, and inexpensive.

5795

L ]

"~ Use these
kits for faster
and more
efficient testing

RF SIGNAL.
GENERATOR

_ DIRECT-READING
CAPACITY METER

e

LABORATORY RF
GENERATOR

CONDENSER
CHECKER

"IN CIRCUIT""
CAPACI-TESTER

VISUAL-AURAL
SIGNAL TRACER

HEATHKIT CONDENSER CHECKER KIT

This handy instrument uses an electron beam "‘eye'’ tube
as an indicator to measure capacity in ranges of .00001
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures
resistance from 100 ohms to 5 megohms in MODEL -3
two ranges. Checks paper, mica, ceramic
and electrolytic capacitors. Selection of five 51950
polarizing voltages. Shpg. Wt. 7 Ibs. 4

HEATHKIT VISUAL-AURAL

SIGNAL TRACER KIT

Although designed originally for radio receiver work, the

T-3 finds application in FM and TV servicing as well. Fea-

tures high-gain channe! with demodulator probe, and low-

gain channel with audio probe. Traces signals in all sec-

tions of radio receivers and in many sections of FM and TV

receivers. Built-in speaker and electron beam eye tube in-

dicate relative gain, etc. Also features built-in noise locator

circuit. Provision for patching speakerand /or MODEL T-3

output transformer to external set. Shpg. Wt.

9 Ibs. 52350
[

Test leads included. Shpg. Wt. 5 Ibs.
HEATH COMPANY ASvbsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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HEATHKIT IMPEDANCE BRIDGE KIT

The model IB-2A employs a Wheatstone Bridge, a Capacity
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in
one compact package. Measures resistance from 0.1 ohm
10 10 megohms, capacitance from 100 mmf to 100 mfd, in-
ductance from 0.1 mh to 100 h, dissipation factor (D) from
0.002 to 1, and storage factor (Q) from 0.1 to 1000. A 100-0-100
ua meter provides for null indications. The decade resistors
employed are of 1% tolerance for maximum accuracy. Com-
pletely self-contained. Has builtin power supply, 1000-cycle
generator, and vacuum-tube detector. Special two-section
CRL dial insures convenient operation. Instruction manual
has entirely new schematic that clarifies
circuit functions in various switch positions.
A true laboratory. instrument, that will pro-
vide you with many years of fine performance.
Shpg. Wt. 12 Ibs.

MODEL 1824
5595.0

HEATHKIT “LOW RIPPLE" BATTERY
ELIMINATOR KIT

This modern battery eliminator incorporates an extra low-
ripple filter circuit so that it can be used to power all the
newest transistor-type circuits requiring 0 to 12 volts DC,

BATTERY

LATION
ELIMINATOR Lol

TRANSFORMER

Laboratory
facilities
at Jow cost

REGULATED
POWER SUPPLY

and the new "hybrid’" automobile radios using both tran-
sistors and vacuum tubes. Its DC output, at either 6 or 12
volts, contains less than.3% AC ripple. Separate output
terminals are provided for low-ripple or normal filtering.
Supplies up to 15 amps on 6 volt range or up to 7 amps on
12 volt range. Output is variable from 0 to 8 or O to 16 volts.
Two meters constantly monitor output volt-  yope| g5
age and current. Will also double as a battery

53995

L]

charger. Shpg. Wt. 23 ibs.
HEATHKIT ISOLATION TRANSFORMER KIT
The model 1T-1 is one of the handiest units for the service
shop, home workshop or laboratory. Provides complete
isolation from the power line. AC-DC sets may be plugged
directly into the 1T-1 without the chassis becoming “hot"".
Output voltage is variable from 90 volts to 130 volts allowing
checks of equipment under adverse conditions such as low
line voltage. Rated for 100 volt amperes con- MODEL 17-1
tinuously or 200 volt amperes intermittently.

$'|650

*

Panel meter monitors output voltage. Shpg.
Wt. 9 ibs.

Heathkits...

By DAYSTROM

are designed with high-quality,
name-brand components to
insure long service life

HEATHKIT "Q" METER KIT

At this price the laboratory facilities of a Q Meter may be
had by the average service technician or home experi-
menter. The Q Meter permits measurement of inductance
from 1 microhenry to 10 milihenry, “Q" on a scale cali-
brated up to 250 full scale, with muitipliers of 1 or 2, and
capacitance from 40 mmf to 450 mmf = 3 mmf. Built in
oscillator permits testing components from 150 k¢ to 18 mc.
Large 4}4” panel meter is featured. Very handy for checking
peaking coils, chokes, etc. Use to determine values of un-
known condensers, both variable and fixed, compile data
for coil winding purposes, or measure RF resistance. Also
checks distributed capacity and Q of coils.
No special equipment is required for cali-
bration. A special test coil is furnished, along
with easy-to-follow instructions. Shpg. Wt.
14 Ibs.

MODEL QM-1
54450

HEATHKIT REGULATED POWER SUPPLY KIT

Here is a power supply that will provide DC plate voltage
and AC filament voltage for all kinds of experimental cir-
cuits. The DC supply is regulated for stability, and yet the
amount of DC output voltage available from the power
supply can be controlled manually from O up to 500 volts.
At 450 volts DC output, the power supply will provide up to
10 ma of current, and provide progressively higher current
as the output voltage is lowered. Current rating is 130 ma
at 200 volts output. In addition to furnishing B+ the power
supply also provides 6.3 volts AC at up to 4 amperes for
filaments. Both the B4 output and the filament output are
isolated from ground. ldeal unit for use in laboratory, home
workshop, ham shack, or service shop. A yopeL ps-3

large 414" meter on the front panel reads out-
put voltage oroutput current, selectable with 33550
a panel switch. Shpg. Wt. 17 lbs. °

RADIO-F'ETTRONICS
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Terrific values

in amateur

equipment!

HEATHKIT DX-20 CW TRANSMITTER KIT

The Heathkit model DX-20 “straight-CW'' transmitter fea-
tures high efficiency at low cost. It uses a single 6DQ6A
tube in the final amplifier stage for plate power input of 50
watts. A 8CL6 serves as crystal oscillator, with a 5U4GB
rectifier. It is an ideal transmitter for the novice, as well as
the advanced-class CW operator. Single-knob band switch-
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi
network output circuit matches various antennaimpedances
between 50 and 1000 ohms and reduces harmonic output.
Top-quality parts are featured throughout, including
“potted’’ transformers, etc., for long life. It has been given
full “TVI"" treatment. Access into the cabinet for crystal
changing is provided by a removable metal pull-out plug
on the left end of the cabinet. Very easy to build from the
complete step-by-step instructions supplied, even if you
have never built electronic equipment before. |f you ap-
preciate a good, clean signal on the CW  wopeL px-70
bands, this is the transmitter for you! Shpg.
$359S
®

He&athkits...

By DAYSTROM

are designed by
licensed ham-engineers,
especially for you

HEATHKIT DX-35 PHONE AND CW
TRANSMITTER KIT

The DX-35 transmitter can be thought of as the "little
brother' of the DX-100. It features both phone and CW
operation on 80, 40, 20, 15, 11 and 10 meters. A single 6146
tube is used in the final amplifier stage to provide full 65
watt plate power input on CW, or controlled carrier modula-
tion peaks up to 50 watts for phone operation. Modulator
and power supplies are built right in and single knob band
switching is combined with a pi network output circuit for
complete operating convenience. The tight fitting cabinet

DX-100 TRANSMITTER

presents a most attractive appearance, and is designed for
complete shielding to minimize TV!. Back panel control
provides convenient switch selection of three different
crystals, reached through access door at rear of cabinet.
A most remarkable power package for the - yopeL px-35

price. Complete step-by-step instructions
with pictorial diagrams to assure your suc- 35695
cess in assembly. Shpg. Wt. 24 Ibs. *

HEATHKIT DX-100 PHONE AND CW
TRANSMITTER KIT

Listen to any ham band between 160 meters and 10 meters
and note how many DX-100 transmitters you hear! The
number of these fine rigs now on the air testifies to the
enthusiasm with which it has been accepted by the amateur
fraternity. No other transmitter in this power class combines
high quality and real economy so effectively. The DX-100
features a built in VFO, modulator and power supplies,
compiete shielding to minimize TVI, and pi network output
coupling to match impedances from approximately 50 to
600 ohms. Its RF outputis in excess of 100 watts on phone
and 120 watts on CW, for a clean strong signal on all the
ham bands from 10 to 160 meters. Single-knob band switch-
ing and illuminated VFO dial and meter face add real oper-
ating convenience. RF output stage uses a pair of 6146 tubes
in paralle!l, modulated by a pair of 1625's. High quality com-
ponentsare usedthroughout, such as ‘potted ' transformers,
silver-plated or solid coin silver switch terminals, aluminum
heat-dissipating caps on the final tubes, copper plated
chassis, etc. This transmitter was designed  yopeL px-100
exclusively for easy step-by-step assembly.

Shpg. Wt. 107 Ibs. 5]895.0

FUNCTIONAL DESIGN . . .

The transmitters described on this page were de-
signed for the ham, by hams who know what fea-
tures are desirable and needed. This assures you
of the best possible performance and conven-
ience, and adds much to your enjoyment in the
ham shack.

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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.'Automatically turns off

76

transmitter and gives
visual signal

“AUTOMATIC"

GRID DIP METER

CONELRAD ALARM

“Q" MULTIPLIER

HEATHKIT "AUTOMATIC"” CONELRAD

ALARM KIT

This conelrad alarm works with any radio receiver; AC-DC-
transformer operated—or battery powered, so long as the
receiver has AVC. Fully complies with FCC regulations for
amateurs. When the monitored station goes off the air, the
CA-1 automatically cuts the AC power to your transmitter,
and lights a red indicator. A manual “reset’' button reacti-
vates the transmitter. Incorporates a heavy-duty six-ampere
relay, a thyratron tube to activate the relay, and its own
built-in power supply. A neon lamp shows that the alarm is
working, by indicating the presence of B+ in the alarm cir-
cuit. Simple toinstall and connect. Your transmitter plugsinto
an AC receptacle on the CA-1, and a cable connects to the
AVC circuit of a nearby receiver. A built-in sensitivity con-
tro! allows adjustment to various AVC levels. Receiver
volume control can be turned up or down, without affecting
alarm operation. Build a Heathkit CA-1inone  yopet ca-1
evening and comply with FCC regulations $1995
now! Shpg. Wt. 4 Ibs. ]3

HEATHKIT “Q" MULTIPLIER KIT

The Heathkit Q Multiplier functions with any AM receiver
having an IF frequency between 450 and 460 KC, that is
not "AC-DC"' type. It derives its power from the receiver,
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150
ma) and 150 to 250 volts DC at 2 ma. Simple to connect
with cable and plugs supplied. Adds additional selectivity
for separating signals, or will reject one signal and eliminate
heterodyne. A tremendous help on crowded phone and
CW bands. Effective Q of 4000 for sharp “'peak’* or *‘null'".
Tunes any signal within IF band pass without changing the
main receiver tuning dial. A convenient tuning knob on the
front panel with vernier reduction between the tuning knob
and the tuning capacitor gives added flexibility in operation.
Uses a 12AX7 tube, and special high-Q shielded coils. In-
structions for connecting to the receiver and operation are
provided in the construction manual. A worthwhile addition
toany communications, or broadcast receiver. It may also be
used with a receiver which already has a crystal filter to
obtain two simultaneous functions, such as
peaking the desired signal with the crystal
filter and nulling an adjacent signal with the
Q Muttiplier. Shpg. Wt. 3 ibs.

MDDEL QF-1

5995

—
P
-

—

——
—
-

!

COMMUNICATIONS-TYPE

An ideal receiver
for the beginning
ham or short

wave listener
RECEIVER

HEATHKIT GRID DIP METER KIT

A grid dip meter is basically an RF oscillator for determining
the frequency of other oscillators, or of tuned circuits.
Extremely useful in locating parasitics, neutralizing, identi-
fying harmonics, coil winding, etc. Features continuous
frequency coverage from 2 mc to 260 mc, with a complete
set of prewound coils, and a 500 ua panel meter. Front panel
has a sensitivity control for the meter, and a phone jack for
listening to the ‘‘zero-beat." Will also double as an absorp-

tion-type wave meter. Shpg. Wt. 4 Ibs.
MODEL GD-18
Low Frequency Coil Kit: Two extra plug-in s 95
coils to extend frequency coverage down to ]9

350 kc. Shpg. Wt. 1 [b. No. 341-A. $3.00

HEATHKIT ALL-BAND COMMUNICATIONS-
TYPE RECEIVER KIT

This communications-receiver covers 550 kc to 30 mc in
four bands, and provides good sensitivity, selectivity, and
fine image rejection. Ham bands are clearly marked on an
illuminated dial scale. Features a transformer-type power
supply—electrical band spread—antenna trimmer—head-
phone jack—automatic gain control and beat frequency
oscillator. Accessory sockets are provided on the rear of
the chassis for using the Heathkit model QF-1, Q Multiplier.
Accessory socket is handy, also, for operating other devices
that require plate and filament potentials. Will supply +250
VDC at 15 ma and 12.6 VAC at 300 ma. !deal
for the beginning ham or short wave listener.
Shpg. Wt. 12 Ibs.

Cabinet: Fabric covered cabinet withalumi-
num panel as shown. Part no. 91-15A. Shpg.
Wt. 5 Ibs. $4.95.

Heathkits...

By DAYSTROM

MODEL AR-3

52995

(Lless cabinet)

are outstanding in performance
and dollar value

RADIO-ELECTRONICS
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HEATHKIT REFLECTED POWER METER KIT
The Heathkit reflected power meter, model AM-2, makes an

excellent instrument for checking the match of the antenna’

transmission system, by measuring the forward and reflected
power or standing wave ratio. The AM-2 is designed to
handle a peak power of well over 1 kilowatt of energy and
may be left in the antenna system feed line at all times.
Band coverage is 160 meters through 2 meters. Input and
outputimpedancesfor 50 or 75 ohmlines. No external power
required for operation. Meter indicates percentage forward
and reflected power, and’'standing wave ratio from 1:1to 6:1.
Another application for the AM-2 is matching impedances
between exciters or R.F! sources and grounded grid am-
plifiers. Power losses between transmitter output and
antenna tuner may be very egsily computed by inserting
the AM-2in the line connecting the two. No insertion loss is
introduced into the feeder system, due to the fact that the
AM-2 is a portion of coaxial line in series with the feeder
system and no internal connections are actually made to
the line. Complete circuit description and
operation instructions are provided in the
manual. Cabinet size is 7-3/8” x 4-1/16” x
4.5/8”. Can be conveniently located at opera-
ting position. Shpg. Wt. 3 Ibs.

eathkits...

By DAYSTROM

MODEL AM-2

$'| 595

are the answer for your electronics
hobby.

HEATHKIT BALUN COIL KIT

The Heathkit Balun Coil Kit model B-1 is a convenient
transmitter accessory, which has the capability of matching
unbalanced coax lines, used on most modern transmitters,
to balance lirfes of gither 75 or 300 ahims iffipeddnce. Design
of the bifilar wound balun coils will enable transmitters with
unbalanced output to operate into balanced transmission
line, such as used with dipole@ folded dipoles, or any bal-
anced antenna system. The balun coil set can be used with
transmitters and. receivers without adjustment over the
frequency rapge ofy80 through 10 meters,iand will easily
handle power inputs up to 250 watts. Cabinet
size is 9” square by 5” deep and it mayhe lo-
cated any distance from the transmitter or
from the antenna. Completely enclosed for
outdoor installation. Shpg. Wt. 4 [bs.

MODEL B-1
5895

HEATHKIT 6 OR 12 VOLT VIBRATOR
POWER SUPPLY KITS

These little power supply kits are ideal for all"portable ap-
plications with 6 volt or 12 volt batteries, when you are oper-
ating electronic equipment away from power lines. By
replacing the power supplies of receivers, small public
address systems, or even miniature transmitters with these
units, they can be used with conventional 6 or 12.volt bat-
teries. Use in boats, automobiles, light aircraft, or any field
application. Each unit provides 260 volts DC output at up to
60 miliamperes. More than one power supply of the same
model may be connected in parallel for in-

A 6 YOLT
creased current capacity at the same output MODEL VP-1-6
voltage. Everything is provided in the kit, in- 12 YOUT

cluding a vibrator transformer, a vibrator,
6X4 or 12X4 rectifier, and the necessary butfer
capacitor, hash filter, and output filter ca-
pacitor. Shpg. Wt. 4 Ibs.

MODEL ¥P-1-12

57 9.5 Each

1957

HEATHKIT VARIABLE FREQUENCY
OSCILLATOR KIT

Enjoy the convenience and flexibility of VFO operation by
obtaining the Heathkit model VF-1 Variable Frequency
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with
three basic oscillator frequencies. Better than 10 volt aver-
age RF output on fundamentals. Plenty of output to drive
most modern transmitters. It features voltage regulation
for frequency stability. Dial is illuminated for easy reading.
Vernier reduction is used between the main tuning knob
and the tuning condenser. Requires a power source of
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at
0.45 amperes. Extra features include copper-plated chassis,
ceramic coil forms, extensive shielding, etc. High quality
parts throughout. VFO operation allows you to move out
from under interference and select a portion of the band you
want to use without having to be tied down to only two or
three frequencies through use of crystals. “Zero in"" on the
other fellow’s signal and return hisCQ on hisown frequency!
Crystals are not cheap, and it takes quite a number of them
to give anything even approaching comprehensive coverage
of all bands. Why hesitate? The model VF-1 MODEL YF-

with its low price and high quality will add
more operating enjoyment to your ham ac- 51950
tivities. Shpg. Wt. 7 Ibs. .

REFLECTED
POWER METER

Insure your

“on the air”
performance with
these fine accessories.

VARIABLE FREQUENCY
OSCILLATOR

. VIBRATOR
POWER SUPPLY

BALUN COIL SET

WWW americanradiohistorv com
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HEATHKIT ELECTRONIC
IGNITION ANALYZER KIT

Previous electronic experience is not necessary to build
this fine ignition analyzer. The construction manual sup-
plied has complete step-by-step instructions plus large
pictorial diagrams showing the exact placement and value
of each component. All parts are clearly marked so that
they are easily identified. The |A-1 is an ideal tool for engine
mechanics, tune-up men, and auto hobbyists, since it traces
the dynamic action of voltage in an ignition system on a
cathode-ray tube screen. The waveiform produced is affect-
ed by the condition of the coil, condenser, points, plugs,
and ignition wiring, so it can be analyzed, and used as a
‘“sign-post’” to ignition system performance. This analyzer
will detect inequality of spark intensity, a poor spark plug,
defective plug wiring, breaker-point bounce, an open con-
denser, and allow setting of dwell-time percentage for the
points. An important feature of this instrument is its ability
to check dynamic performance, with the engine in opera-
tion (400 to 5000 RPM}). It will show the complete engine
cycle, or only one complete cylinder. Can be used on all
types of internal combustion engines where
breaker-points are accessible. Use it on auto-
mobiles, boats, aircraft engines, etc. Shpg.
wt. 18 Ibs.

MODEL 1A-}

55995

IGNITION
ANALYZER

Kit includes everything

you need for
construction — even
batteries!

ENLARGER TIMER
BATTERY TESTER

HEATHKIT PROFESSIONAL
RADIATION COUNTER KIT

This Heathkit professional-type radiation counter is simple
to build successfully, even if you have never built a kit
before. Complete step-by-step instructions are combined
with giant-size pictorial diagrams for easy assembly. By
“building it yourself'' you can have a modern-design, pro-
fessional radiation counter priced far below comparable
units. Provides high sensitivity with ranges from 0-100, 600,
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and
10 miliroentgens-per-hour. Employs 900-volt bismuth tube
in beta/gamma sensitive probe. Probe and 8-foot expand-
able cable inctuded in kit price, as is a radiation sample for
calibration. Use it in medical laboratories, or as a prospect-
ing tool, and for civil defense to detect radioactive fallout,
or other unknown radiation levels. Features a selectable
time constant. Meter calibrated in CPM or mR/hour in
addition to "beep’ or “‘click’’ from panel-mounted speaker.
Prebuilt “packaged' high voltage power supply with re-
serve capacity above 900 volt level at which it is regulated.
Merely changing regulator tube type would allow use of
scintillation probe if desired. Employs five
tubes (plus a transistor) to insure stable and
reliable operation. Kit price includes bat-
teries. Shpg. Wt. 8 Ibs.

MODEL RC-1

57995

Heathkits...

By DAYSTROM

are supplied with comprehensive
instructions that eliminate costly
mistakes and save valuable time

HEATHKIT ENLARGER TIMER KIT

The ET-1 is an easy-to-build electronic device to be used
by amateur or professional photographersintiming enlarger
operations. The calibrated dial on the timer covers 0 to 1
minute, calibrated in 5-second gradations. The continu-
ously variable control allows setting of the "on'' cycle of
your enlarger, which is plugged into a receptacle on the
front panel of the ET-1. A "'safe light'' can also be plugged
in so that it is automatically turned "‘on'' when the enlarger
is turned “off.”” Handles up to 350 watts with built-in relay,
All-electronic timing cycle insures nmaximum accuracy.
Timer does not have to be reset after each cycle, merely
flip lever switch to print, to repeat time cycle. A control is
provided for initial calibration. Housed in a

compact plastic case that will resist attack ~ MODEL ET-]
of photographic chemicals. A fine addition $'|'|50

to any dark room. Shpg. Wt. 3 Ibs.

HEATHKIT BATTERY TESTER KIT

The BT-1 is a special battery testing device that actually
“loads’’ the battery under test (draws current from it) while
itis being tested. Weak batteries often test "'good’’ with an
ordinary voltmeter but the built-in load resistance of the
BT-1 automatically draws enough current from the battery
to reveal its true condition. Simple to operate with *'good-
weak-replace’’ scale. Tests all kinds of dry cell batteries
within ranges of 0-15 volts and 0-180 volts. Slide switch
provides for either 10 ma or 100 ma load, depending on
whether you're testing an A or B battery. Not only deter-
mines when battery is completely exhausted, but makes
it possible to anticipate failure by noting weak condition.
Ideal for testing dry cell hearing aid, flash-
light, portable radio, and model airplane bat-
teries. Test batteries in a way your customers
can understand and stimulate battery sales. s850
Shpg. Wt 2 Ibs.

MODEL BT-1

RADIO-ELECTRONICS
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Now you can have radio

wherever you go —
with the portable
that plays anywhere!

CRYSTAL RADIO

BROADCAST BAND RADIO

HEATHKIT CRYSTAL RADIO KIT

The Heathkit model CR-1 crystal radio is similar to the
“crystal sets’’ of the early radio days except that it has been
improved by the use of sealed germanium diodes and effi-
cient "high-Q'' coils. The sealed diodes eliminate the
critical “'cats whisker'' adjustment, and the ferrite coils are
much more efficient for greater signal strength. Housed in
a compact plastic box, the CR-1 uses two tuned circuits,
each with a variable tuning capacitor, to select the local
station. It covers the broadcast band from 540 to 1600 kc.
Requires no external power whatsoever. This receiver could
prove valuable to emergency reception of civil defense
signals should there be a power failure. The low kit price
even includes headphones. Complete step-by-step instruc-
tions and large pictorial diagrams are supplied for easy
assembly. The instruction manual also provides the builder
with the basic fundamentals of signal recep-
tion so that he understands how the crystal
receiver functions. An interesting and valu-
able "do-it-yourself'' project for all ages.
Shpg. Wt. 3 Ibs.

Heathkits...

By DAYSTROM

MODEL (R-1

5795

are easy and fun to build,
and they let you learn
by ““doing - it-yourself”

HEATHKIT TRANSISTOR PORTABLE RADIO KIT

Heath engineers set out to develop a ‘‘universal’’ AM
radio, suitable for use anywhere. Their objective was a
portable that would be as much “at home' inside as it is
outside, and would feature top quality components for high
performance and long service life. The model XR-1 is the

TRANSISTOR PORTABLE

result of these efforts. Six name-brand (Texas Instrument)
transistors were selected for extra good sensitivity and
selectivity. A 4” by 6” PM speaker with heavy magnet was
chosen to insure fine tone quality. The power supply was
designed to use six standard size "D"' flashlight cells be-
cause they are readily available, inexpensive, and because
they afford extremely long battery life (between 500 and
1000 hours). Costs you no more to operate from batteries
than what you pay for operating a small table-model radio
from the power line. An unbreakable moided plastic was
selected for cabinet material because of its durability and
striking beauty. Circuit is compact and efficient, yet com-
ponents are .not excessively ¢rowded. Transformers are
prealigned so it is ready for service as soon as construction
is completed. Has built in rod-type antenna
for reception in all locations. Cabinet dimen-
sions are 9" L x 8" H x 3%” D. Comes in holi-
day gray, with gold-anodized metal speaker
grille. Compare this portable, feature
by feature, to all others on the market, and
you'll appreciate what a tremendous dollar
value it represents! Shpg. Wt. 4 Ibs.

MODEL XR-1

53495

(Less batteries)
{With cabinet)

HEATHKIT BROADCAST BAND RADIO KIT

This table-model broadcast radio is fun to build, and is a
fine little receiver for your home. It covers the standard
broadcast band from 550 to 1600 kc with good sensitivity
and selectivity. The 5%” PM speaker provides surprisingly
good tone quality. High-gain IF transformers, miniature
tubes, and a rod-type built in antenna, assure good recep-
tion in all locations. The power supply is transformer
operated, as opposed to many of the economy “AC-DC"
types. It's easy to build from the step-by-step instructions,
and the construction manual includes information on oper-
ational theory, for educational purposes. Your success is
assured by completely detailed information
which also explains resistor and capacitor
color codes, soldering techniques, use of
tools, etc. A signal generator is recom-
mended for final alignment. Shpg. Wt. 101bs.

Cabinet: Fabric covered cabinet with
aluminum panel as shown. Shpg. Wt. 5 Ibs.
Part no. 91-GA. $4.95.

MODEL BR-2

$'| 895

{less cabinet)

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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protects against possible
explosion and fire from

undetected fuel vapor

S

FUEL VAPOR
DETECTOR

detects electrolysis

currents which cause
deterioration of
underwater metal

fittings on your boat

ELECTROLYSIS
DETECTOR

indicates condition

and charge of batteries

for safe cruising

BATTERY CHARGE
INDICATOR

HEATHKIT FUEL VAPOR DETECTOR KIT

Protect your boat and its passengers against fire or ex-
plosion from undetected fue! vapor by building and using
one of these fine units. The Heathkit Fuel Vapor Detector
indicates the presence of fumes on a three-color ‘'safe-
dangerous'’ meter scale and immediately shows it it is safe
to start thesengine. A pilot light on the frodt pane! shows
when the detector is operating, and 1t can be left on con-
tinuously, or just used intermittently. A panel control en-
ables initial calibration of fhe detector when installed.
Features a hermetically-sealed meter with chrome bezel,
and a chrome-plated brass panel. It is very 6 volt

simple to build and install, efn by one Aot  woDEL FD-1-
having previous experience. Models FD-1-6 12 volt
(6 volts DC) and FD-1-12 (12 volts DC) operate ~ MODEL FD-1-12

from your boat hatteries. The kit is complete $ 95
inevery detail, even to the inclusion of a spare | 35
detector unit. Shpg. Wt. 4 ibs. EACH

HEATHKIT BATTERY CHARGE INDICATOR KIT

The Heathkit model CI-1 Marine Battery Charge Indicator
has been designed especially for the boat owner, although
it has found use in service stations, power stations, and
radio stations where banks of batteries are kept in reserve
for emergency power. It is intended to replace the hydro-
meter method of checking storage batteries, and to elimi-
nate the necessity for working with acid in small, below-
decks enclosures. Now it is pdssible to check as few as one,
or as many as eight storage batteries, merely by turning
the switch and watching the meter. A glance at the meter
tells you instantly whether your balteries are sufficiently
charged for safe cruising. Dimensions are 2-7/8"W x.5-11 /16"
H x 2”7 D. Operates on either 6 or 12 volt systems using lead-
acid batteries, regardless of size. Simple in-
stallation can be accomplished by the boat
owner in fifteen minutes. Shpg. Wt. 3 Ibs.

MODEL (1

$'|69.5

HEATHKIT ELECTROLYSIS DETECTOR KIT

The Heathkit model ED-1 Electrolysis Detector indicates
the extent of electrolysis currents between the boat's
common ground and underwater fittings, except on boats
having metal hulls, These currents, undetected, could

R.F. POWER

METER

cause gradual corrosion and deterioration of the propeller
or other metal fittings below the water line. it is particularly
helpful when installing electrical equipmeng of any kind,
or to determine proper polarity when power is obtained
from a shore supoly. Easy-to-build, the model ED-1 consists
of a hermetically-sealed, waterproof meter, special sensing
plate, and dufficient wire to install, including the necessary
hardware. Mounts on instrument panel
where it can be easily seenge juires no
power for operatitn, and give§ instat warn-
ing to guard your boat for a lifetime. Shpg.
Wt. 2 Ibs.

MODEL ED-1

5995

HEATHKIT RF POWER METER KIT

The Heathkit RF Power Meter Kit is designed to sample the
RF field in the vicinity of your transmitter, whether it be
marine, mobile, or fixed. Qutput meter is merely placed in
some location close to the transmitter, to pick up RF radia-
tion from the antenna. Requires no batteries, electricity,
nor direct connection to the transmitter. It provides you with
a continuing indication of transmitter operation. You can
easily detect if power is dropping off by comparing present
meter readings with past ones. Operates with any trans-
mitter having output frequencies between 100 kc and 250
mc, regardless of power. Sensitivity is 0.3 volts RMS full
scale, and a special control on the panel allows for further
adjustment of the sensitivity. Meteris a 200 ua unit, mounted
on a chrome-plated brass panel. The entire PM-1 measures
only 3%" W x 6" Lx2"D. An easy way to put
your mind at ease concerning transmitter
operation. Shpg. Wt. 2 ibs.

MODEL PM-1

$'|495

Heathkits...

By DAYSTROM

now offer you completely
modern marine equipment with
outstanding design features

RADIO-ELECTRONICS

WwWwW.americanradiohistorv.com


www.americanradiohistory.com

HEATHKIT TRANSISTOR
RADIO DIRECTION FINDER KIT

The Heathkit Transistor Radio Direction Finder model DF-1
is a self-contained, self-powered, 6-transistor super heter-
odyne broadcast radio receiver incorporating a directional
loop antenna, indicating meter, and integral speaker. It is
designed to serve primarily as an aid to navigation when
out of sight of familiar landmarks. It can be used not only
aboard yachts, fishing craft, tugs, and other vessels which
navigate either out of sight of land or at night, but also for
the hunter, hiker, camper, fisherman, aviator, etc. It is
powered by a 9-volt battery. (A spare battery is also included
with the kit). The frequency range covers the broadcast
band from 540 to 1600 k¢ and will double as a portable
radio. A directional high-Q fersite antenna is incorporated
which is rotated from the front panel to obtain a fix on a
station and a 1 ma meter serves as the null and tuning
indicator. The controls consist of: tuning, volume and power
(on-off), sensitivity, heading indicator (compass rose) and
bearing indicator (antenna index). Overall dimensions
are 74" W x 57" H x 5%" D. Supplied with
slip-in-place mounting brackets, which allow
easy removal from ship bulkheads or other
similar places. Shpg. Wt. 5 Ibs,

MODEL DF-]

54995
.
{Avoiloble ofter
November 15)

eathkits...

By OAYSTROM

are sold only by direct mail,
passing middleman

profits on to you

ORDER
BLANK |

NOTE: All prices subject to change
without notice.

Enclosed find ( ) check ( ) -
money order for.
Please ship C.0.D. (
enclosed for

Pioneer in
"do-it-yourself"”

electronics

use it for a

radfio-compass or

as a portable radio

TRANSISTOR
RADIO DIRECTION FINDER

HOW CAN YOU MISS?

The Heath Company maintains a technical consultation
service, should you experience some sort of difficulty in
construction or operation. Although only a very small per-
centage of our customers ever have occasion to use this
service (usually only beginners in electronics) it is still
reassuring to know that technical help is available when
needed. A service department is also available, should
you wish a complete factory check of operation and align-
ment or repair After you build your first Heathkit you'll
realize how easy it is.

Fuee. Catalog

Send for this
informative booklet
listing more than

100 *“do-it-yourself” kits.

l Name
Address.

City & Zone

COMPANY . suwidiy of bayitrom, . BENTON HARBOR 2 O, MICH.

SHIP VIA
O Parcel Post
O Express
O Freight

State
PLEASE PRINT O Best way

) postage QUANTITY

ITEM

MODEL NO. PRICE

pounds.

On Express orders do not include
frontportation chargei—they will
be collected by the expres agency
at time of delivery.

ON PARCEL POST ORDERS in-
clude postage for weight shown.
ORDERS FROM APQO'S must in-
clude full remittance. All prices
F.0.8. Benton Harbor, Mich.

[J SEND FREE Heathkit Catalog

l POSTAGE

I TOTAL

OCTOBER, 1957

www.americanradiohistorv.com
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ELECTRONICS

NCE in a great while an idea
comes along which is so simple
and practical, that it becomes
an outstanding contribution to

the field of radio control. Such an idea
is the brainchild of Lt. Col. William
Sydnor, which allows anyone who has
a single-channel receiver to make a
simple addition and get two control
channels.

If a standard single-channel receiver
relay is connected to two time-delay
secondary relays (Price 100-ohm type
shunted by a 100-uxf 15-volt electrolytic
capacitor) as illustrated in Fig. 1, two
control channels are available when the
proper code is transmitted. Note that
if the receiver relay (Ryl) armature
is caused to vibrate so that the time it
is away from, say, contact X is less
than the time it takes capacitor C1 to
discharge through the windings of Ry2,
that relay will be actuated and remain
so as shown. The same reasoning applies
to relay Ry3. This vibratory action of
the armature then must be in the
vicinity of 25 to 30 cycles. When this
pulse rate is transmitted, control relays
Ry2 and Ry3 are actuated and open the
control circuits. Now, we must be able
to close (de-energize) either relay as
desired if the control circuit is to be
operated at will.

If the pulse rate becomes a continu-
ous carrier or tone, the receiver relay
does not vibrate. It is energized and the
armature makes contact with Y, stay-
ing there as long as the signal is trans-
mitted. This causes Ry3 to remain
energized, holding its control circuit
open, but allows Ry2 to de-energize and
close its circuit. The reverse is also
true: if the signal is cut off, the receiver

A S 5272
% NC \ Omrer———
—C‘%%\ NC
YA —o— T e
-— NO :\ CONTROL
\ CKT ¢
T0 RELAY Tuse (| [(RY! \ TN
L R Qe
== S~ L Tov 100a/3v
\
)
TS~ w52
L ]
NG
CON’TK’J.I'.
o CKT 2
st v c2+lmu' qean
—L_o/f + 1 T'5V 100 /3V
o—| k

Cl, 2—100 pf, IS volts, miniature electrolytics
Ryl—spdt, 8,000 ohms, plate circuit

Ry2, 3—spdt, 100 ohms, 3 volts (Price type 1001)
Sl—spst, toggle

S2—dpst, toggle

Battery, 3 volts

Fig. 1—Circuit of decoder unit.

82

Modify wyour one-channel
remote-control system for
two-channel operation

By E. L. SAFFORD, Jr.

CHANNELS?...EASY!

relay armature remains on contact X,
holding Ry2’s circuit open and allowing
Ry3 to close its control circuit. The
code then consists of a fast pulse rate
for no control, full signal for channel
1 and no signal for channel 2.

The coder

The coder is as simple as the decoder.
It consists of a relay connected to form
a buzzer. If the relay is similar to the
one used in the receiver, the receiver
relay will be able to follow its vibra-
tions. The variable resistor and the
capacitor across the relay allow some
control of the vibrating frequency (see
Fig. 2).

To use the unit, eclose switech S1,
causing the armature to vibrate.
Adjust resistor R and the receiver
plate relay so that the receiver’s control
relays operate properly. To send sig-
nals to channel 1 or channel 2, either
S2 or S3 is depressed.

Because of the high vibration fre-
quency and the low delay time, it is
possible to send pulses fast enough
(using the pushbutton switches) to
operate the compound type escapements

CHANNEL )
NORMALLY OPEN

TO XMITTER
KEYING CKT

CHANNEL 2
s3

NORMALLY CLOSED

R—pot, 50,000 ohms

C—50 uf, 50 volts, miniature electrolytic
Ry—spdt, 8,000 ohms, plate circuit
S1—spst, toggle

S2—spst, normally open, pushbutton
S3—spst, normally closed, pushbutton
Battery, 22.5 to 45 volts

Fig. 2—Encoder unit circuit for two-
channel operation with a one-channel
remote-control circuit.
in either channel. This allows up to
six functions of control and fail-safe

neutrals.

Several types of pulser units are
available. They are constructed with
circular magnets. These units, when
fed a pulse-width—-pulse-spacing code,
allow proportional control of, say, a
plane rudder. See Chapter 2, Radio-
Control Handbook (Gernsback Li-
brary). It seems quite feasible to modify
such a unit to replace the two decoder
relays, as shown in Fig. 8. Centering
springs are required so that the magnet
armature will spring away from the
contact when pulsing is stopped and
not result in a bounce which might
cause a standard escapement to skip.

www.americanradiohistorv.com

This method could be used to energize
a steering motor for a boat or car.

A second idea which also seems feas-
ible, if you are experiment-minded,
would be to construct a unit to replace
all three relays. Such a unit is shown
in Fig. 4. If you build a solenoid with
a winding equivalent to that of a 8,000-
10,000-ohm relay and add a light com-
pression spring within the hollow core
so the magnetic plunger is pulled
against it when the coil is energized, it
is possible to cause the moving arma-
ture attached to the plunger to float
between the two control contacts. A
solenoid is suggested since the pull
on the plunger is roughly proportional
to the current flowing through the
windings and the magnetic path is not
broken by an air gap as in a relay type
of unit.

With sueh a device, small and light,
the receiver’s relay stage could be modi-
fied so that the amount of current
drawn through the tube would be pro-
portional to a pulse-spacing—pulse-width
variation. Pulses would be transmitted
as before, but this time the width and
spacing would be adjusted until the
armature of the solenoid floated be-
tween the two contacts. Operation of
the two channels would then be as
previously described. The details are
left to the builder’s ingenuity, but re-
member, two channels are better than

one. END
CENTERING SPRINGS
RCVR RELAY = %, /

3
T CHANNEL 2
-y r—
q R
CHANNEL Y

-——1

Fig. 3—Experimental circuit uses

pulser.
CHANNEL | CHANNEL2
e, e
COMMON ? T
INSULATED —]

SPACERS BN

bl
CONTACTS

M}GNE‘HC
PLUNGER

=4 <
l 8-10K WINDING

METAL l
PLATE  COMPRESSION SPRING

Fig. 4—Spring-loaded solenoid could re-
place all three relays in receiver circuit.

RADIO-ELECTRONICS
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Exclusive

STYLUS

only with the

PICKERING

Huxvalve

3

FLUXVALVE
TWIN SERIES
350 — A turn-
over cartridge
providing a rapid

change of stylus point ra-
dius. Available in 12 models
featuring many combinations
of styli, prices start at a
modest $24.

FLUXVALVE
SINGLE SERIES 370
- A miniature high
quality cartridge for
use in any type of auto-
changer or manual
player arm. Available
in 5§ models, prices
start at a low $17.85.

e’

The FLUXVALVE features exclusive hum rejection circult—
requires no adjustment!

For those who con

heor

5
o
: ey
. iy -

PICKERING'’S introduction of the rrily miniature FLUXVALVE
magnetic phonograph cartridge represents a new era in high fidelity
cartridge design. This newest of PICKERING cartridges brings the
music lover the most exciting and safess idea in a stylus assembly since
PICKERING introduced the first lightweight high fidelity pickup more
than a decade ago.

The “T-Guard” stylus assembly is a quick-change, easy to slip-in unit which
eliminates precarious finger-nail fumbling. Its practical “T” shape provides a
firm and comfortable grip for safe and easy stylus change.

The most flexible cartridge in the world . . . the FLUXVALVE is the only
cartridge with the remarkable Y2 mil stylus . . . exclusive only with
PICKERING. The FLUXVALVE can be used with any one of five styli,
to meet any requirement or application...to play any record, at any speed.

If you are planning to buy a new cartridge —the fact that PICKERING
developed this revolutionary stylus is important 10 you! All of the
research, development and planning that went into the “T-Guard”
stylus is conclusive proof of the superlative engineering skill

in every FLUXVALVE model you buy.

el

L

Model 194D UNIPOISE Pickup Arm—A new
... lightweight integrated arm and car- r
tridge assembly contalning the FLUX-
VALVE with exclusive “T-Guard”
stylus. The complete assembly — tone
arm and cartridge — is only a fraction
of the weight of conventional tone arms.
The high compliance of the “T-Guard”
stylus, with the lightweight tone arm
and single friction-free pivot bearing

assures distor-
tionless tracking
of microgroove

and standard groove
recordings. Available
with the Y2, 1 or 2.7
mil diamond stylus,
prices from $59.85.

166 JI7erence ” rine ovaury HIGH FIDELITY PRODUCTS 8Y

PICKERING & COMPANY, INC., Oceanside, N. Y.

WWwWWwW.americanradiohistorv.com
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ELECTRONICS

Sensitive Relay Saves

Standby Power

By ROD DRIVER

IGHT, voice and radio are but a few
examples of the signals that will
operate this relay which stands by
indefinitely, drawing practically

no powetr.

A relay that operates on voltage
changes and draws only a few ga from
the control element is not new, but it
usually requires tubes that deteriorate
and whose filaments draw power while
the circuit is inactive. This circuit
uses one cold-cathode tube that lasts
almost indefinitely if operated within
its ratings and the only power con-
sumed when standing idle is that drawn
by a 100,000-ohm potentiometer across
the ac line.

The heart of the circuit is a Chatham
313C gas-filled, cold-cathode trigger
tube. It has a cathode, anode and a
starter anode, and operates like a
positive-grid thyratron.

The main gap (anode to cathode)
will not conduct current until the anode
is about 185 volts positive. Then the
tube voltage drops instantly to 75, the
main-gap sustaining voltage, and the
current depends only on the resistance
in series between the tube and power
supply.

The starter gap (starter anode to
cathode) behaves like the main gap
but, being closer spaced, has a firing
voltage of 70 and a sustaining voltage
of 60. Again there must be enough
series resistance in the circuit to
limit the current to a safe value.

The tube is useful for control pur-
poses due to the fact that a current
of a few microamperes in the starter
gap slightly ionizes the gas in the
tube and greatly reduces the voltage
necessary to fire the main gap. Fig. 1
shows how the main-gap firing voltage
depends on the starter-gap current. As
in a thyratron, once the main gap has
fired the starter has no more control
over it. The only way to stop conduc-
tion is to reduce the anode voltage
below the sustaining value.

BATTERY

CRYSTAL-RADIO CONTROL

A"’z.‘( ,
<

84

Versatile circuit
s triggered by
many types of stgnals

To use the tube as a relay, it is
necessary to add the control voltage
to a pedestal voltage high enough to
give a total of 70 volts or more on the
starter anode, while simultaneously
applying voltage to the main gap. The
load (relay) is in the main-gap series
circuit. The problem is to get a high
enough voltage from the control so
that control signals will fire the tube
but variations in the pedestal supply
voltage will not.

The relay circuit
The relay cireuit shown in the photos
and in Fig 2-a needs no de power

RADIO

RELAY UNIT

L
i

.....ai;ld'alﬂ
l|||||||;
|

AC OUTLET

Top—The sen-
sitive standby
relay.

Left — Bottom
view of relay
chassis. Parts
layout is not
critical.

supply. The 313C tube operates satis-
factorily on ac because it conducts
very little current in the reverse di-
rection.

The circuit used on 117 volts ac can
operate only at instants when the
anodes are positive. The sensitivity
control is set so that the peak voltage
from the cathode is less than 70, say
65 volts, Terminals 3 and 4 connect
to the control and, if it is putting out
5 volts with terminal 4 positive, the
starter gap will fire. The starter-gap
current will then fire the main gap
which conducts current until the volt-
age falls below the sustaining value.

Left — Crystal set
control connected to
turn on a radio.

wWww.americanradiohistorv.com

Right — Some con-
trols that will oper-
ate the relay.

RADIO-ELECTRONICS
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6 20 24 28 32
TRANSFER CURRENT -uA

8 12

Fig. 1-— Transfer characteristics of
Chatham 313C cold-cathode tube.

For long tube life, the average
cathode current should not exceed 10
ma and the peak eathode current should
not exceed 30 ma. In 117-volt ac
operation the peak cathode current re-
striction makes a 3,300-ohm limiting
resistor in series with the relay neces-
sary. Any of the following relays or
others in between will then work:
Coil resistance Actuating Current

(ohms) (ma)
1,000 2.0
2,500 1.5
5,000 1.0

If you want it to lock on a single
signal, the relay must have double-
pole contacts capable of handling the
desired current so that one set can
serve in the locking circuit. For locking
action, a battery large enough to close
the relay is connected to terminals 1
and 2 of Fig. 2-a, with 2 positive.

The most likely source of such a
relay is a surplus dealer. If you can-
not get this relay—or if you have
others on hand—use a single-pole plate
circuit relay and connect it to a double-
pole low-voltage relay as shown in
Fig. 2-b for the locking effect. Often
a relay rated at higher current will
work with careful adjustment.

Test the completed relay circuit as
follows: Short control terminals (3
and 4) together, leaving terminals 1 and
2 open. Then plug the relay circuit into
the ac line and turn up the sensitivity
control. The plate circuit relay should
close positively as soon as the sensi-
tivity control is turned up enough
(about half rotation) so that it closes
at all. If it starts to close at one set-
ting and closes positively at a higher
setting of the sensitivity control, you
need a more sensitive relay.

Since the terminals are “hot” and the
circuit components may be damaged
by accidentally shorting other than the
control terminals, unplug the relay
when making any connections to it.

LIGHT-OPERATED CONTROL

1957

OCTOBER,

Photocell relay

A phototube connected to the relay
circuit as shown in Fig 3-a will close
the relay on increasing light intensity.
Almost any gas or vacuum phototube
(868, 929, 930, etc.) will work. The
load resistor can be anywhere from 1
to 20 megohms. Higher resistances
usually give a more sensitive circuit.

As the light increases, the increased
phototube current gives a greater volt-
age drop across the load resistance and
raises the starter anode voltage. The
intensity level that fires the tube de-
pends on the sensitivity control setting.

If you want decreasing values of
light to operate a relay, connect the
phototube as shown in Fig. 3-b. Note
that the cathode of the phototube con-
nects to the bottom line lead of Fig. 2-a.
Add a terminal connected to this line
if you intend to use the relay this way.

Sound-powered relay

A ecarbon microphone connected
through a 6-volt battery and a high-

1
; RY-SEE TEXT t
O v .L_
SOCKET

+| IC
RESET

R3 33K

TERMINALS
Swiry * mK
313C

b 313C
BASE DIAGRAM

R!—pot, 100,000 ohms, 2 watts

R2—470,000 ohms, '/, watt

R3—3,300 ohms. | watt

C—20- uf 150-voit electrolytic

Ryl, 2—see text

V—3I3C Chatham cold cathode (State Labs Inc,,
549 Broadway, New York, N. Y.)

TJube socket—4 prongs

Chassis 4 x 4 x 2 inches

Terminal strip—4 lug

Outlet socket—I17 volts

Line cord

Miscellanecus hardware

Fig. 2-a—Standby relay circuit; 2-b—
modification allows locking effect.

SOUND~POWERED CONTROL

www americanradiohistorv com

CRYSTAL- RADIO CONTROL

ELECTRONICS

ratio transformer to the control ter-
minals gives a sound-operated relay
(Fig. 4). 1 used a Stancor A-4747% input
transformer which has a 1 to 137 ratio.

To operate, adjust the sensitivity
control to a point slightly below firing
voltage, and turn on the microphone.
This unit could serve as a sound-
powered burglar alarm or for control-
ling displays by voice commands.

Radio-powered relay

A crystal set such as shown in
Fig. 5, coupled to the control terminals
through a high-impedance stepup trans-
former, will turn on the relay whenever
the radio station tuned starts broad-
casting. The idea for this application
came from the Sylvania booklet Elec-
tronic Shortcuts for Hobbyists. A good
outdoor antenna and a good ground will
be essential in most cases.

The relay operates on the audio sig-
nals rather than on the carrier and the
difficulty lies in getting a suitable
transformer to step up the audio volt-
age. Ideally it would have an input
impedance of 3,000 ohms or more and
a ratio of 1 to 10 or more. The closest
standard transformer I have found that
will work is the Stancor A-4726 (dis-
continued) which has an input of 2,500
ohms and a ratio of 1 t06.3. (This is not
the transformer shown in the photo-
graph.) Others that may be tried are
the Chicago IN-16 and Triad A-42Z
universal interstage transformers with
1-to-6-turns ratios.

Using the Stancor A-4726, the circuit

P

RIS 1-20MEG
<

R2
1-3MEG

S JPHOTOTUBE
BOTTOM LINE OF RELAY CKT
b

RI—1-20 megohms, '/ watt
R2—3 megchms, Y, watt
Y—phototube, 868, 929, 930
Socket for phototube

Fig. 3-a—Increase in light keys relay;
3-b—Relay triggered by decrease in
light.
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how to pick up the chips in the

Non Color-Blind

NOW WITH BRILLIANT ALCOA SPEC.

Your thousands of Colortenna orders and reorders You like the big prizes and trips you win in the

prove it . .. fabulous Colortenna Sell-A-Bration . . .

You like the idea of an integrated antenna line You like the hard-hitting local advertising and
that assures you the right antenna answer for promotion that pays off in Coiortenna sales in
every reception problem . . . your store . . .

You like the idea of the red helix which identi- You like the ready-made customer acceptance
fies the Colortenna to prospects as an outstanding and confidence that Colortenna performance
performer in black and white and color . . . builds for you . . .

You'll love the spectacular new JFD Colortenna line

that will send your antenna profits rocketing to new

highs. Put its dynamic selling power to work for

you by seeing your JFD distributor now.

CASH IN ON THE SELL-A-BRATION SWEEPSTAKES!
Over $100,000.00 worth of prizes given so far to TV

dealers and servicemen!

3 GRAND PRIZES TO SERVICE-DEALERS
with highest totals for season, September 1, 1957—March 31, 1958,
Winners to be announced May 19, 1958.

FULQ—C PM/%@ ALL-Expenses Paid Trip for Two to Paris
gQCO'Mi P’Li/g(’, ALL-Expenses Paid Trip for Two to Bermuda

Tfufw( Pmi/ge ALL-Expenses Paid Week-End for Two at the
Waldorf-Astoria in New York

EVERY COLORTENNA COUNTS FOR FREE PRIZES!

Wallace 16 Pc. Tableware Set Samsonite Ladies Case

Only 14 Power Helix—PX911S Only 38 Wonder-ITelix—\VX811
12 Spalding GOLF Ball Set Samsonite Men’s “Quick-Tripper”
Only 25 Star Ilelix—SX711 Only 40 Wonder-llelix—WX811
Chatham Orlon Blanket Aluminum Fishing Tackle Box

Only 11 Wonder Helix~WXS811S Only 11 Star Helix—SX711S
PLUS HUNDREDS OF OTHER BRAND-NAME PRODUCTS
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TV Antenna Marke

®

TENNA

SUN-FAST GOLD ANODIZING!

WONDER-HELIX

model type

AX811 Gold Anodized
WX811 Regular
POWER-HELIX
moddel tvpe

AX911 ( o]d Anodized
PX911 Regular
STAR-HELIX

model type

AXT711 Cold Anodized
SX711  Regular

SUPER-HELIX

model type

AXS511 )(,old Anodized
RX511 Regular

JUNIOR-HELIX

model type

AX311l Gold Anodized
- JX311

Regular

GLEAMING GOLD ANODIZING GIVES YOU
MORE TO SHOW!... MORE TO SELL!

New .. .new...unew! Gold Colortennas

with ALCOA Spec. fade-proot gold anodized
finish that catches the eye and makes them buy.
NEW UNBREAKABLE ""KRALASTIC" INSULATORS
You get the toughest, hardest, strongest

insulators money can buy. Matchless

electrical, physical and weathering

properties for better performance all

year, every year.

NEW RIGIDIZED REFLECTORS

Twice the strength —twice the rigidity.

Every element over 30 inches long is

now reinforced with 16 inch aluminum dowels

in center. Never before so many dynamic selling
features packed in one antenna.

THE FUSE IS LIT! @@C geT FOR
DY

THE COLORTENNA BOOM

IN PROFITS!
PERFORMANCE!
PREMIUMS!
PROMOTION!

See your JFD distributor.

Brookiyn 4, N. Y.
Pioneers in electronics since 1929

www.americanradiohistorv.com
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New items
to save time,

make money

...literally hundreds of them,

_ in Centralab’s
new Catalog 30

Tells you what’s new at your Centralab distributor.
Keeps you up to date on the latest developments
that make servicing of radio, TV, and electronic
equipment faster and more profitable.

Shows hundreds of new, exciting items it pavs you
to know about — new values in Packaged Electronic
Circuits — new volume controls — new ceramic
capacitors — new switches — new transistor amplifiers.

Everything is arranged so that it’s easy to find just what you’re looking for.
Ask your Centralab distributor for your free copy, Or write us today.

C/C"“'ff f'r]..!%t‘/
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ELECTRONICS

CARBON MIKE T e
Jlatelsl PRI Z:70a gLl VG
i}
6v TO RELAY CONTROL
TERMINAL S
| I———

STANCOR A-4747

T—input transformer 370 ohms to
{Stancor A-4747 or equivalent)

Carbon microphone

Battery—é volts

1.3 megohms

Fig. 4 — Sound-powered control for
stand-by relay.
T, stc 2:100k

PRI Z:2.5K

TO RELAY CONTROL
TERMINALS

XL PHONE JACK
E =l
o |
it TO TRANS |
] |

L

C—365-upf tuning capacitor
D—IN34 crystal diode
J—phone jack

L—ferrite-core antenna coil
T—input transformer (see text)

h
£o 0TS

Fig. 5—Crystal-radio control circuits.

adjustment is critical. Tune the erystal
set to a powerful station, using the
headphones or, better vet, a high-resist-
ance (20,000 ohms per volt) de volt-
meter, to get maximum output. If you
use a voltmeter, disconnect the trans-
former while tuning as it shorts out
the direct voltage. Series or parallel
capacitance tuning (Fig. 5) may also
help, depending on your antenna.

Finally adjust the sensitivity control
so that the relay just closes on the
loud audio signals and doesn’t close at
all when the station is detuned. After
adjusting, unplug the headphones to
get more output to the relay.

If left tuned to a particular station
frequency, the relay circuit can turn
on a receiver or sound an alarm when
that station starts broadcasting.

Other applications

You can operate the relay cireuit
with many other controls--thermistors,
capacitance circuits and wired wireless
controls, for example. The only require-
ment is that they give voltage changes
of at least 3 volts if de or 4-volt peaks
at not more than 5,000 cycles if aec.
De sure that any control used is isolated
from ground as the relay has an inter-
nal ground from the power line.

The relay will work better on any
low-output control if it is supplied from
a de source (top line Fig 2-a positive).
Modify the main-gap limiting resistor
(R3 in Fig. 2-a) so the current is no
more than 10 ma after the tube voltage
drops to 75. The tube will then drive a
less sensitive relay. If you use batteries
for the power supply, the circuit be-
comes more dependable for small-signal
triggering since line-voltage fluctua-
tions are eliminated. Also, when using
de, no locking circuit and relay capaci-
tor are necessary. Once energized, the
relay will stay closed until the main-
gap voltage is reduced. END

RADIO-ELECTRONICS
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Bogen model RM-2, a ervstal-controlled
multiplex receiver.

HE FCC authorized multiplexing

by FM broadcast stations two

years ago, and since then several

stations have gone into this field.
It provides a way for a single FM
station to transmit additional programs
privately at the same time as regular
public broadcasts. Multiplex trans-
missions cause no interference with the
public or main FM channel. If you turn
the dial of your FM receiver to a sta-
tion that is multiplexing, you will hear
the usual program on the public chan-
nel, with no trace of the multiplex
transmission. However, if you are a
subseriber with a multiplex receiver
vou then would hear the special pro-
gram being transmitted by the sta-
tion’s subchannel.

How it works

At the FM station, an FM subcarrier
having a center frequency such as 41 ke
is impressed pick-a-back on the main-
carrier wave. This is accomplished in a
special exciter unit of the FM trans-
mitter by a slight shift in the phase of
the frequency-modulated main carrier

When your editor first discussed
this article with the author, Mr.
Lewis feared that perhaps the sub-
ject was a bit premature and actually
hesitated for some months, However,
within days after the article was
completed, & new FM station came
on the air and disclosed it would
transmit stereophonic programs by
multiplex. Your editor's crystal ball
was right on frequency. The station
is WGHF at Brookfield, Conn., near
the New York border. It is operated
by W. G. II. I'inch and A. J. Detzer,
two retired Navy captains. Captain
Finch pioneered I'M and facsimile in
New York City many years ago and
now will pioneer stereo by multiplex.
On the main-channel frequency of
95.1 me, 20.000-watt power, they are
broadcasting  excellent high-fidelity
programs. Of their two subchannels,
one provides station income by carry-
ing  background music. The other
will be combined with the main chan-
nel for stereocasting. WGIFE has not
vet released information on how lis-
teners will he ahle to adapt their I'M
receivers to pick up the stereo chan-
nel. Inquiries may he addressed to
WGHEF at Brookfield, Conn.

*Multiplex Services Corp., New York, N.Y.
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MULTIPLEXING
and YOU

Multiplex systems allow
stmultaneous transmis-
ston of two or three pro-
grams on one FM channel

By DON LEWIS *

XTAL OsC
163 KC

ANT

I

PROGRAM
SOURCE
507 ISKC

PRE-EMPH

LOW-PASS
FILTER == NETWORK

|~~~ FREQ MOD

" FREQ MULT

ISKC CUTOFF

S0V-ISKC 15KC CUTOFF

RECTANGLES & SQUARES= MAIN CHANNE|
CIRCLES = SUBCHANNEL

UETEROOYNE XTAL 0SC CONTROL SIGNALS

Fig. 1—Block diagram of a two-channel multiplex transmitter.

at a specific point in the frequency-
multiplier chain of the transmitter (sece
Fig. 1). The subcarrier is impressed
on the main carrier at a level such
that the main carrvier is frequency-
modulated 10 to 207¢ by the subcarrier.
The subcarrier, in turn, is frequency-
modulated by the audio program sig-
nals associated with the multiplex
service. The frequency deviation of the
subcarrier usually is plus or uninus 6
to 12 ke, depending on the type of
system, transmission requirements and
other factors. The frequency deviation
of the main channel is reduced so that
modulation is approximately 70% on
program peaks, or about 3 db below
the maximum modulation percentage
permitted by FCC rules and regula-
tions.

At the receiver, the main carrier is
amplified and detected in the normal
manner by a special FM receiver. This
functions basically in the manner of
conventional receivers but is designed
throughout to provide maximum phase
linearity.

A receiver with suitable performance
characteristiecs is important. Any ap-
preciable nonlinearity will increase the
amount of intermodulation and intro-
duce crosstalk in the subchannel from
the main-channel signals.

In multiplex receivers now in com-
mercial service (see Fig. 2), one or two
stages of rf amplification are em-
ployed to give maximum sensitivity and
increase quieting action. By a conven-

www.americanradiohistorv.com

tional heterodyne method, using a
crystal-controlled oscillator, the main
FM carrier is beat downward to an in-
termediate frequency such as 10.7 mec.
This if signal is usually passed through
two or more if stages, each having
good phase-linearity characteristics.
The amplified rf carrier next goes
through one or two limiter stages, also
designed to minimize intermodulation
due to nonlinearity. Then the FM
signal is demodulated by a wideband
diseriminator with good linearity char-
acteristics. From the main discrimina-
tor, the audio program signals, modu-
lating the main carrier, may be passed
through a standard de-emphasis net-
work and audio amplifier to operate one
speaker in a stereophonic system, for
example. From the main diseriminator,
the multiplex subecarrier is fed through
a bandpass filter which accepts subcar-
rier signals within a given subchannel
frequency range and rejects signals of
other frequencies. After the desired
subcarrier has been filtered in this
manner, it is amplified, limited and fed
to an FM subcarrier demodulator whose
funetion it is to convert the frequency
variations in the subcarrier to audio
program signals.

Following the demodulation process,
audio-frequency signals from the sub-
carrier discriminator are applied to a
low-pass filter which removes the resi-
due of the subcarrier. Where hi-fi multi-
plex reception is required, the low-pass
filter may be designed to cut off at a
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The Worlcls Most Exten51ve

DX-150

New Performance Levels in New Price Ranges

UNAX*
SINGLE ELEMENT

The new Jensen UX Series provides a new
high in single-cone single voice coil loud-

speakers at unusually low cost, actually out--

performing comparable (and even more
complex) units selling for much more. A
listening test will convince you that this is
a maximum value buy in hi-f listening
pleasure.

Of course, there are special design elements
that enable us to give so much for so little.
The cone is artfully dual acting, the center
sector operating effectively for unusually
extended highs, while the whole moves to
reproduce the lows.

W ithal, there is superb balance and clean-
ness. And, if you choose, you can step up
performance later with the inexpensive
KTX-2 Step-Up Kit which substitutes a
compression driver tweeter for the top.

UX-80. 3-in. Speaker. Net $14.50
UX-120. 12-in. Speaker. Net $19.50

DUAX"
2-ELEMENT SYSTEMS

A step-up in the reproduction scale is the
DX Series in which.two carefully coordi-
nated cones are driven by one voice coil.
(Some call these “coaxials,” but we reserve
the name for still more elaborate systems
and higher performance.)

The separate auxiliary radiator gives the
designer a chance to attain a wider fre-
quency range than with a single cone (al-
beit dual acting as in UX Series). The
result is, with low cost, additional perform-
ance and added listening pleasure. We
know of no similar speakers with equal
sound, none with as high efficiency or as
low distortion at anywhere near DX Series
cost. Again you can step-up performance
easily at anytime with KTX-2 Kir to scb
stitute high-order compression driver
tweeter operation at the high end.

DX-120. 12”; 1-Ib. mag. Net $25.50
DX-150. 15”; 1-Ib. mag. Net $35.50

COAXIAL
3.ELEMENT SYSTEMS

_._._iﬂ 7

Still better than the “all paper” system with
single voice coil is the use of a compres-
sion driver tweeter for the highs. The least
expensive way to do this is to nestle a su-
pertweeter Coaxially inside the cone; it
must cross over high in the frequency scale
at 3500 to 4000 cycles. The third element
is the diffusion radiator which shapes and
disperses middle-high response. (Some
call such speakers "Triaxial,” though
Jensen alone is entitled to use this regis-
tered name, applied by us to true 3-way
speakers only.) Again, we guarantee more
and better sound, cleaner hi-fi at lower cost,
than all comparable speakers. And you can
step up performance correctly and im-
pressively with a reai C.D. horn 600-4000
cps mid-channel (KTX-3 Kit) that leaves
you with a rezl 3-way system.

12” Models. CX-120*..... $49.50
CX-22.5 Sl a0 $59.50
15" Models. CX-150*. . ... $66.50
EX-PS Skl $76.50

SELECTING A HI-FI SPEAKER? YOU’LL WANT THESE HELPFUL, INFORMATIVE BOOKS

‘‘How-to Select a High Fidelity Loudspeaker.” A comprehensive, authoritative manual cov-

ering all types of high fidelity loudspeakers and systems, their operating principles, performance
and relative advantages. 24 pages, profusely illustrated. Write for Manual 1061. Price 25¢.

“Guide to Jensen High Fidelity Loudspeakers.’” Complete specifications and detailed descrip-
trve mformuhon on all Jensen high fidelity loudspeakers and accessories. 24 pages. Send for:

Price 25¢.
WWW.
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High Fidelity Lou(ls_pealze_r Lin'e
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COAXIAL
2 -WAY SYSTEMS

)
)

By using two completely independent (but
carefully coordinated) speakers, each with
its own magnetic system, voice coil and
cone, the true two-way system spans the
frequency range to obvious advantage in
smoothness and extent, cleanness, low dis-
tortion and uniformity of angular dis-
person.

Coaxial mounting makes them a conven-
ient unitary package. Please note that we
at Jensen use the term “coaxial” only in
referring to a speaker with two completely
independent systems.

Lowest in cost in the Jensen coaxial family
is this fine group of speakers employing
‘cone” type direct radiator units for both
tweeter and woofer. Available in 8, 12 and
15-inch models, they provide a maximum
of value in true two-way system speakers.
K-80. Coaxial, 8-in. Net $16.75
K-210. Coaxial, 12-in. Net $27.50
K-310A. Coaxial, 15-in. Net $39.75

en’en MANUFACTURING COMPANY

[ HEK]

The highest 1ype of performance in the
coaxial two-way londspeaker is attained by
the use of a compression-driver hoen-
loaded rweeter for the high end. When
properly designed, there results ac out-
standing clarity, realism and instrumental
separation not achieved by lesser designs.
By adopting the expensive “thtu bore” con-
struction, the tweéter horn can be made
long encugh 10 operate at the lowest prac-
ticable crossover frequency, a very desir-
‘able feanure for the very best sound.

In this manner. the very popular Jensen
H-222 and E-520 give you the “tops” in
fine coaxial performance. Crossover is at
2000 cycles. Though many will see no
need to. you can step-up performance to
full three-way with KTX-1 Range-Ex-

tender Supertweeter Kit. \

H-222. Coaxial, 12-in. Net. $62.50
H-52C. Coaxial, 15-in. Net.$79.50

6601 South Laramie Ave., Chicago 38, Illinois
Division of The Mute: Co.

In Canada, Copper Wire Products, Lid., Toronto

TRIAXIAL & TRIAX'
3-WAY SYSTEMS

The true three-way speaker system divides
the range in three parts with three elec-
trically and acoustically distinct and inde-
pendent elements, each designed to per-
form near-ideally in its portion of the
range.

The famous G-610A TRIAXIAL was the
first (and until our new G-600), the only
speaker made in accordance with this con-
cepr! It employs a heavy woofer and two
compression driver horn-loaded elements
for m-f, and h-f channels. (The woofer
cone acts as the final section of the m-f
horn.) Its performance is so outstanding
that it easily rates as the world's most
wanted hi-fi speaker.

Now, for those who would like a G-610A,
but are dissuaded by the price tag, Jensen
announces the new lighter, less expensive
G-600 TRIAX with similarly outstanding
features and performance.

G-610A. Triaxial, 15". Net $252.75
G-600. Triax, 15”.Net$129.50

SEND FOR FREE DATA
SHEET 165-B

iy '"
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point slightly above 15,000 cycles. From
the low-pass filter, the audio signals on
the multplex channel are amplified and
appear at the loudspeaker.

Multiplex uses

Up to now, virtually all FM multi-
plexing by broadcast stations has been
for supplying background musie in res-
taurants, hotels, factories, offices and
other commercial establishments. Re-
ception by nonauthorized persons is not
intended and, in fact, any commercial
unauthorized reception is considered to
be a violation of the basic protective
provisions of Section 605 of the Com-
munications Act, which assures privacy
for users of radio or wire services.

Background music presently is the
most profitable and obvious use for
multiplex although this transmission
method is not limited to that service
alone. Like any other new medium, its
potentials and applications will increase
as the art matures and expands. This is
where stereophonic broadcasting comes
in.

Until now, stereophonic music has
been broadcast by transmitting the
stereo programs through two stations,
usually the AM and FM outlets of the
same broadcasting company. Two re-
ceivers are required, one AM and one
FM., With multiplexing a single FM
station can be used for both stereo
channels by transmitting one stereo sig-
nal on the public channel and the other
on a multiplex channel. The listener
needs only one FM receiver with a mul-
tiplex adapter.

The quality of stereophonic programs
by multiplex was demonstrated for the
first time in 1950 by William S. Hal-
stead of Multiplex Development Corp.
and later by Major Armstrong, shortly
before his death. Special programs by
an instrumental trio were transmitted
from the studio of FM broadcast sta-
tion KE2XKH in downtown Manhattan,
New York City. Reception tests were
at the Reeves Sound Studios, in mid-
Manhattan, for representatives of the
broadcast industry, FCC, other Govern-
ment agencies and the press. In these
first transmissions, the presence effect
of the artists was remarkable, with lis-
teners being able to sense the relative
location of the different instruments of
the trio and the movement of a singer
as she moved between microphones.
Since these early tests, additional stereo
transmissions have been conducted with
two 15,000-cycle channels. These nu-
merous tests showed that stereophonic
transmission by multiplex is not only
practical but offers a superior way of
rendering this high-fidelity service.

Following these demonstrations, the
FCC was petitioned to permit the use
of multiplexing by FM broadecast sta-
tions. It required nearly 5 years for
authorization, due to the question of the
legality of adding a private point-to-
point type of service to a public broad-
cast channel. This cuts squarely across
the basic definition as to what consti-
tutes a public broadcast service. (Simi-
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Fig. 2—Conventional FM tuner

LLIANT 0sC with multiplex adapter.
-l REAMPL = MIXER | 1F AmPL UMTERS [—»{ DT f—aef PECEMEH o
OUTPUT

EQUALIZED &

&conmoueo

OVER 20 KL

RECTANGLES & SQUARES=CONVENTIONAL FM TUNER
CIRCLES = MULTIPLEX ADAPTER

CONTROL SIG DET (AUDIO MUTING
& DEVICE

DECODER

larly, the present subseription TV con-
troversy concerns using a public-service
channel for a nonpublic function.)

Approval of the multiplex petition
recognized that multiplexing would per-
mit certain FJM stations to continue for
a time to render specialized program
services by what is termed the “sim-
plex” transmission method. These sta-
tions were profitably engaged in trans-
mission of special background music on
their public channels, with commercials
and other nonmusic material being de-
leted automatically by ultrasonic con-
trol or beep signals.

Simplexing provided many FM sta-
tions with enough revenue to weather
the economic storms of this broadcast
medium. However, the FCC considered
that music directed to subscribers was
not a public service as called for by
FCC rules and regulations. Multiplex-
ing permits these stations to move their
simplex operation from the main to a
subchannel. They can then derive reve-
nue from sponsored maim-channel pro-
grams as well as draw income from
subscribers to the subchannel service.

As presently visualized, the multiplex
stereophonic receiver would be avail-
able in either of two forms—a specially
designed receiver with built-in multi-
plex circuitry or a multiplex adapter
which would attach to your present
receiver. There would be separate vol-
ume controls and you could tune in the
main channel of any station or flick a
switch to bring in the subchannel. If
stereophonic music is broadecast, both
could be picked up simultaneously.

Existing FM receivers

Ordinary FM radios were not engi-
neered for multiplex reception. How-
ever, most of these receivers can be
upgraded by the addition of minor
parts or circuit changes. An adapter
then can be attached without serious
crosstalk problems. Service technicians
could do this. Suitable multiplex kits
containing the necessary components
and a schematic could be packaged and
stocked by radio shops. A receiver with
built-in multiplex will probably be in
the price range of present good-quality
FM receivers. A multiplex adapter for
a home FM receiver will cost about the
same as an inexpensive I'M tuner.
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Initially stereophonic broadeasts will
be a repetition of the chicken-and-egg
process experienced in the development
of television and other forms of broad-
casting. After all, receivers are not au-
tomatically sold before a station begins
broadecasting. Like the birth and growth
of television, a station must initiate this
broadcasting to a ghost audience with
demonstrations to interest the genecral
public in buying receivers.

The growing number of excellent
stereophonic tapes now on the market
will be the basic material for programs.
Many broadcasts now picked up live
would also be broadcast stereophon-
ically, thereby improving the quality of
such transmissions. Stereophony would
add a great deal to the realism and dra-
matic effect of plays and other shows.

In certain parts of the United States
where there are relatively few radio
stations, it is conceivable that multi-
plexing may be used primarily for
providing a variety of programs rather
than for stereophony. At present, for
example, many daytime-only stations
provide evening programs on their affil-
iated FM transmitter. In some areas,
it is very difficult to provide statie-free
AM programming at any time of day
or night. The listener’s choice becomes
severely limited. Since such places can-
not support a great number of FM sta-
tions, it might be more practical for an
FM station to perhaps provide sports
programs, network programs and other
nonmusical shows on the main channel
and transmit music and news on a
subchannel. This way, one station could
have twice as many programs as at
present, twice as much advertising in-
come, twice as many listeners—and its
technical operating expenses would still
be about the same as before. Such an
arrangement would not prevent pro-
viding stereophonic music.

Although there are other excellent
uses for this development, which can all
be in our future, the primary thought
is that multiplex is with us now. Radio
stations need only begin multiplexing a
service such as stereophonic programs.
The public has already given a welcome
acceptance to stereophony, so there will
undoubtedly be a similar response when
it is initiated in this new multiplex en-
tertainment medium. END
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SO0-million-mc
I I n Completed cesium-
vapor lamp trans-
mitter, IPhototube
and function-selector
switeh not installed.

v2
This super-high-frequency
communications

system uses

-

cesium-vapor lamps

By HAROLD PALLATZ

POWER AMPLIFIER

O license of any kind is required
for this two-way communica-
tions system. The waves trans-
mitted by the cesium vapor

lamps are only some 40 millionths of an
inch long (about 500 million megacy-
cles per second). These frequencies act
more like light waves than radio waves
and in fact are only slightly removed
from the visible spectrum. The waves
travel in straight lines and distance is
limited only by the power of your
equinment or the curvature of the earth,
whichever comes first.

Circuit hookup is very simple and is
actually easier than for regular trans-
mitters (see diagram). All you need is
an audio amplifier, de power supply (18
volts at 3 amperes) and a cesium vapor

. 4nPM
lamp. The lamp is modulated by the MIKE 7 S1-b
audio amplifier output. For greater dis- AUDIO AMPL | 4a smz/ R R3ID 250 725W
tance a parabolic reflector can be placed EOUCHIN OLTRUINAR cL-2

behind the lamp. The reflector concen-
trates the waves in a small highly di-
rectional beam and directs waves that
would ordinarily be lost as stray radia-
tion. For night work where no light
should show at all, the faint pink glow
of the lamp may be eliminated with an RY
infra-red filter.

S5n/50W
CESIUM VAPOR
1 | LaMe (90w)

(ADJ FOR 3A)

HIVAC

The receiver section consists of the =
lifierd ovith k =l 20100V | 5 2.5V/5A —
same amplilier wi a speaker replac- k |
: . _ I—pot, I megohm for crystal mike, matching two 2.5-volt 5-amp secondaries
ng the lamp in the oui.;put and a photo value for magnetic mike V1—9!8 phototube
tube replacing the microphone at the R2—pot, 10 megohms :V2—cesium vapor lamp, 90 watts
input. A dpdt toggle switch changes &th ?'hms,s(z)f Hgﬂs " RECY—’{B volts, 4 amps, full-wave bridge,
Gty it to P, 1 th ohms, |I watts selenium |
from ransmi 0 “‘receive’ and e ésl—lorsnec;o%no, /;”waﬂ Speaker—4-ohm voice coil
e . —0.5 pf, volts = -pi
en.tue system may be used as a trz}ns C2. 3, 424,000 1t 50 volts: fwo 2,000-pf iockar numzt;olgop-nft:ayinef’ - e
ceiver. (The components of my receiver 50-volt capacitors in parallel mF;::‘P';\Zi_wi;din-;?haf‘tj:a‘:vuc:arr;z cu:;)ed;o "
1, 3 o * — &
are s1mply. soldered to the photocell S?_"_‘S'F-sz' "3;,;;;4 Sap Mike—crystal or magnetic
socket terminals and receiver and mike S2, 3—spst foggle ‘Inf;a-red filter—used only :here no glow
. T g i- *Tl—rectifier transformer, 117-volt primary; rom vapor lamp is to show X
are alte nate}y pluggEd into the amph 18-volt 4-amp secondary *These items obtainable from Barry Electronics
ﬁer-)_ . *T2—filament transformer, |17-volt primary; Corp., 512 Broadway, New York 12, N.Y.
Voice transmission will be virtually Circuit of the transceiver,
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CHANGER OR TURNTABLE?

94

Thorens CBA-83 Audiomatie record player

You get the best features of
both in the Thorens CBA-83

Not a changer, not a conventional
turntable, but so easy to use you can
play it in the dark!

Place your precious records, by
hand as gently as you please, on the
12-inch turntable of the Thorens Au-
diomatic CBA-83. Press the button—
there’s one for 7, 10, or 12-inch rec-
ords. That's all you do!

A precision mechanism takes over
and lowers the stylus gently and si-
lently into the lead groove. No cueing
light required. No stooping to look
for the stylus point. Nosighting along
a cueing mark. No danger of scrap-
ing over the first few grooves. You
don’t need a steady hand—your hand
need never touch the tone-arm at all!

Easy playing is just one feature
of the Thorens Audiomatie. Take the
motor, for example. Like all Thorens
units, the Audiomatic is powered by
a famous Swiss-precision direct-
drive motor to assure silent opera-

tion. Accurately machined, electron-
ically-balanced fast-rotating parts
hold wow, flutter to less than % %.

Ask for the Thorens CBA-83 Au-
diomatic record player at your hi-fi
dealer’s today! Its performance will
surprise you.

And don’t forget to send for free
booklet “Hi-Fi and Your Budget.”
Write Thorens Company, Dept.
E10.7, New Hyde Park, N.Y. 7.8

CB-33 manual player (above) starts when
tone arm is lifted, shuts off silently, auto-
matically at end of record. Has same
Swiss-precision motor as CBA-83. From
changer to transcription turntable,
there’s a Thorens for every need.

ONE YEAR GUARANTEE. Now all Thorens units are covered by
a 1-year guarantee—4 times as long as the usual 90-day elec-
tronic equipment guarantees! Ask your hi-fi dealer about this,

SWISS MADE PRODUCTS

HI-FI COMPONENTS ¢ LIGHTERS
SPRING-POWERED SHAVERS
MUSIC BOXES

NEW HYDE PARK, NEW YORK

www.americanradiohistorv.com

| agent.

RADIO

distortion-free as the lamp response is
from de to 10,000 cycles. Clarity will
depend mainly upon your audio system.
Static and other transmission noises in
regular radio-wave transmitters will be
almost nonexistent. About the only
noise you are likely to run into is pos-
sible pickup from a street light or other
bulb operating on ac. This is minimized
by the directivity of the units. Normal
daylight does not have a rapidly chang-
ing light level. About the only thing
daylight will do is put a bias on the
phototube (never point a phototube at
the sun), which in some cases will re-
quire a readjustment of the input gain
control. Daylight transmission may
also require more shielding of the pho-
totube, particularly on long-distance
transmissions, to prevent the weaker
signals from becoming completely
masked out.

Dc power supply

It is very important to have a hum-
free de power supply, just as it is in a
transmitter intended for speech. The
diagram shows the circuit of a typical
unit. A 18- or 24-volt aircraft battery
(lead storage type) that will stand 3
amperes of constant drain can also be
used.

This will give you hum-free results
but has the inconvenience of requiring
constant attention for recharging and
refilling. Since cesium vapor lamps
have a negative resistance characteris-
tie, some means of limiting the maxi-
mum current must be used. For this we
use a slide type wirewound resistor.

In use, the two filaments of the lamp
are lit for about a minute (up to 15
minutes on breaking in a tube for the
first time). Do not turn on the B supply
until the filaments have been on for a
manimum of 80 seconds. An arc is
struck by tapping on the microphone
(this causes a high-voltage peak across
the lamp which ignites the arc). The
slider is moved on the resistor until
approximately 8 amperes are flowing
through the lamp. The filaments can
then be turned off and the plate current
should be about the same. If you have
difficulty in starting your lamp, you can
tilt it slowly until it starts.

Since the penetration of infra-red
waves is slightly different from light
waves, you will still be able to commu-
nicate even under conditions of poor
visibility due to fog. The size of the
water-vapor molecule is the restricting
Water-vapor particles smaller
than the wavelength of our transmitter
are relatively transparent. Large vapor
particles will in some cases completely
stop the rays.

For code enthusiasts, the microphone
may be replaced with an oscillator and
a telegraph key. Communication will be
the same as with low-frequency radio
waves but will have the advantages of
simpler construction and no code speed
requirements. When your code speed
does pick up from these practice ses-
sions it will be easier to obtain higher-
grade licenses. END

RADIO-ELECTRONICS
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LOW-
VOLTACGE
SUPPLY

Need ac, dc, pure de or regulated
de? Then you want this transis-

torized device

By I. QUEEN

EDITORIAL ASSOCIATE

LMOST every experimental labo-
ratory, individual researcher
or service shop needs some
kind of low-voltage power sup-

ply. This power source provides
three types of output: aec, regular dc
and pure dc. The ac is suitable for
filament supplies, motors and relays.
Regular dec is for low-hum filament cir-
cuits, small de motors and relays, bat-
tery charging, electroplating and wher-
ever a 5% ripple can be tolerated. The
pure dc source is actually a battery
eliminator as its ripple is less than
0.1%. It is excellent for audio cir-
cuits using power transistors and can
energize portable transistor radios.
Pure dec is available either as wunreg-
ulated variable voltage or as regulated
12.6 volts.

Except for the regulated output, the
voltage is variable in small steps. The
ac has a maximum of 19-20 volts at 3
amps, de the same voltage at about 2
amps continuous. The pure de delivers
14 volts maximum at 1 amp. If more
is drawn the voltage drops. The load
is always insulated from the line.
Peak-to-peak ripple at full output is
less than 10 mv. Note that this is the
peak-to-peak value observed on a scope.
The rms value is far below this, and is
therefore well below 0.19%. The pure
de therefore closely approaches a bat-
tery supply.

None of the circuits is eritical in any
way. You don’t have to use components
identical to those described here and
you don’t need to include all the cir-
cuits. Perhaps you don’t want or need
the regulated feature or maybe you can
do without a wariable voltage. It’s

OCTOBER, 1957

INPUT

HOLDER

rRY R

easy to adapt this device to fit your
own nceds.

The ac circuit

A tapped transformer secondary pro-
vides the variable voltage output. Three
center-tapped filament transformers,
each 6.3 volts, are connected in series
to provide a total of 19 volts (see Fig.
1). Each transformer should be rated
at 3 amps. These transformers are
common radio items.

To select voltage, a tap switch is
needed. Grayhill type 5006 is excel-
lent for the purpose since it has six
terminals, is tiny and can handle up
to 5 amps.

The transformer shown in the photos
is an old model-train type which hap-
pened to be available. It was removed
from its metal case (which was ready
to fall apart) and the tapped leads con-
nected to the Grayhill switch. It pro-
vides variable output up to 14 volts,
in steps of 2 volts, plus a maximum
terminal of 20 volts. It is, therefore,
nearly equivalent to a series of three
filament transformers. If you have
such a transformer well and good, but

1o AMMETER

o ——

v AC

oFULL- WAVE BRIDGE RECT

St S2_ 25vAC/18ADC

Lo

; <
Ji _+~{‘

10004 725v ;'JTI
@AC CHASSIS
J2

+ REGULAR DC I~
Fig. 1—Ac and regular dc circuit.

°SEE TEXT
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D1,2 UNDER
CASE LID

RADIO

power The low-voltage supply.
Transistors are mount-
ed on front of case.

All parts fit easily into
aluminum case.

T-SEE TEXT S2 Jl

§3

c2 c3 FUSE HOLDER

the filament units are electrically
equivalent and much easier to mount
in the box.

When switching ac voltage, it is pre-
ferable to rotate the switch to the de-
sired value before connecting the load.
The switch handles 5 amps continuously
but is rated to break much less current.

For easy manipulation and good ap-
pearance you may wish to mark each
voltage tap as I did. The ac output is
led to insulated pin jacks on the front
of the box. Green jacks were chosen
to color-code the ac.

Regular dc circuit

When converting ac to de at high
current, we are faced with two prob-
lems: rectification and filtration. The
first is solved by using low-voltage
bridge rectifiers. The second problem
is partly solved by a large capacitance
(C1) across the output terminals. Good
filtering is difficult without a choke coil
capable of carrying high currents.
Such coils are not regular radio com-
ponents and do not even appear in radio
catalogs, other than those issued by
a few firms specializing in battery
chargers, eliminators and other high-
current supplies. For this reason we
settled for 5% ripple.

The ac voltage (selected by the
rotary switch) is fed to selenium rec-
tifiers. The diagram shows a single
bridge but actually three are used, in
parallel, to increase current capacity.
Each bridge may be a Federal 1017 or
Sarkes-Tarzian 604-B. Either can de-
liver 600 ma continuously. A total of
at least 1.8 amps may be drawn con-
tinuously when three bridges are con-
nected in parallel. For shorter periods,

95
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JUBE TESTER

Model TD-55 — Terms:
$6.95 after 10 day trial then
$5.00 per month for 4 months.

Model TW-11—Terms:
$11.50 ofter 10 day trial then
$6.00 per month for 6 months.

Superior’s EMISSION TYPE

New Model Tu BE
s TESTER

The Experimenter or Part-time Serviceman, who has delayed
purchasing a higher priced Tube Tester.

The Professional Serviceman, who needs an extra Tube Tester for
outside calls

'The busy TY Service Organization, which needs extra Tube Testers
for its field men.

FOR

Speedy, yet eficient operation is occomplished by:
1. Simptlification of all switching and controls.

2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59,
etc.) and providing sockets and circuits for efficiently testing the new Noval
and Sub-Minar types.

You can't insert a tube in wrong socket. It is impossible to insert the tube in the
wrong socket when using the new Model TD-55. Separate sockets are used, one
for each type of tube base. If the tube fits in the socket it can be tested.

"'Free-point’* element switching system. The Model TD-55 incorporates a newly
designed element selector switch system which reduces the possibility of obso-
lescence to an absolute minimum. Any pin may be used as a filament pin and the
voltage applied between that pin and any other pin or even the ‘'top-cap.”
Checks for shorts and leakages between all elements. The Model TD-55 provides
a super sensitive method of checking for shorts and leakages up to § Megohms
between any and all of the terminals. Continuity between various sections is
individually indicated. This is important, especially in the case of an element
terminating at more than one pin. In such cases the element or internal connec-
tion often completes a circuit.
Elemental switches are numbered in strict accordance with R.M.A. specification.
ne of the most important improvements, we believe, is the fact that the 4 posi-
tion fast-action snap switches are all numbered in exact accordance with the
standard R.M.A. numbering system. Thus, if the element termi-

nating in pin No. 7 of a tube is under test, button No. 7 is s 95
used for that test.

Complete with carrying case NET

Superior’'s New Model TV-40

PICTURE TUBE TESTER

Not a Gadget—Not o Make-Shift Adapter, but o Wired Picture Tube

Tester With a Meter for Measuring Degree of Emission—at Only $15.85
Of course you can buy an adapter for about $5—which theoretically will convert
your standard tube tester into a picture-tube tester; or a neon type instrument
which sells for a little more and is supposed to be '‘as good as'' a metered
instrument. Superior does not make nor do they recommend use of C.R.T. adap-
ters or neon gadgets because a Cathode Ray Tube is a very complex device,
and to properly test it, you need an instrument designed exclusively to test
C. R. Tubes and nothing else.

Tests ALL magnetically deflected tubes . . . in the set . . . out of the set
. .. in the carton! !

® Tests all magnetically deflected picture tubes from 7 inch to 30 inch types.

® Tests for quality by the well esfablished emission method. All readings on
""Good-Bad" scale.

® Tests for inter-element shorts and leakages up to 5 megohms.

@ Test for open elements,

EASY TO USE: Simply insert line cord into any 110 volt A.C. outlet. then attach
tester socket to tube base (ion trap need not be on tube).

Throw switch up for quality test . . . read direct on Good-Bad s 85
scale. Throw switch down for all lcakage tests. NET
Only... . P .

Model TV-12 — Terms:
$22.50 ofter 10 doy trial then
$10.00 per month for 5 months.

SHIPPED ON APPROVAL

NO MONEY WITH
NO €.0.D.

month far
months.

e

superior's New TR ANS-CONDUCTANCE

TUBE TESTER

TESTING TUBES

® Employs improved TRANS-CONDUCTANCE circuit, An in-phase signal is
impressed on the input section of a tube and the resultant plate current
chanae is measured. This provides the most suitable method of simulafin? the
manner in which tubes actually operate in Radio & TV receivers, amplifiers
and other circuits. Amplification factor, plate resistance and cathode emission
are all correlated in one meter reading.

e NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer makes it
possible to compensate for linc voltage variations to a tolerance of better
than 2%.

® SAFETY BUTTON—orotects both the tube under test and the instrument meter
against damage duc to overload or other form of improper switching.

e NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits
application of separate voltages as reguired for both plate and grid of tube
under test, resulting in improved Trans-Conductance circuit.

Extra Feature
Model TV-12 Also Tests Transistors!

A transistor can be safely and adequately tested only under dynamic conditions.
The Model TY-12 will test all transistors in that approved manner, and quality
is read directly on a special '"transistor only'' meter scale.

The Model TV-12 will accommodate all transistors including
NPN's, PNP's Photo and Tetrodes, whether made of Germanium s 50
or Silicon, either point contact or junction contact types. e
Housed in hand-rubbed ook cabinef . ...

Superior’s

STANDARD PROFESSIONAL
New Model

wn TUBE TESTER

@ Tests all tubes, including 4, 5, &, 7, Octal, Lockin, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub.minars, Proximity fuse types, etc.

@ Uses the new self-cleaning Lever Action Switches for individual element testing.
Because all elements are numbered according to pin-number in the RMA base
numbering system, the user can instantly identify which element is under test.
Tubes having tapped filaments and tubes with filaments terminating in more
than one pin are truly tested with the Model TW-11 as any of the pins may be
placed in the neutral position when necessary.

® The Model TW-I1 does not use any combination type sockets. Instead indi-
vidual sockets are used for each type of tube. Thus it is impossible to damage
a tube by inserting it in the wrong socket.

® Free-moving built-in roll chart provides complete data for all tubes. All tube
listings printed in large easy-to-read type.

NOISE TEST: Phono-jack on front panel for plugging in either phones or external

amplifier will detect microphonic tubes or noise due to faulty elements and

loose internal connections.

EXTRAORDINARY FEATURE: SEPARATE SCALE FOR LOW-CURRENT TUBES.

Previously, on emission-type tube testers, it has been standard practice to use one

scale for all tubes. As a result the calibration for low-current 50
types has been restricted to a smail portion of the scale. The
extra scale used here greatly simplifies testing of low-current NET

types. Housed in hand-rubbed oak cabinef.

USE APPROVAL FORM ON NEXT PAGE B
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Model TV-40
— Terms: $3.85
' after 10 day trial
then $4.00 peer



www.americanradiohistory.com

Model 770-A — Terms:
4 e E . 4 _ ; ¢ 41$3.85 after 10 day trial then
= : * el ¢ 3 $4.00 per month for 3 months.

Model 76—Terms: $6.95
after 10 day trial then $5.00
per month for 4 months.

TRY FOR 10 DAYS

bef Or e you buy! theﬂ if satisfactory pay in easy, interest free,

monthly payments. See coupon below.

Superior’'s New E N o ior's ,
Model TV-50 G M E T E R SRl e » IT'S A CONDENSER BRIDGE

Model TV-50 — Terms:
$11.50 after 10 day trial then
$6.00 per month for 6 months.

4]

2%k 2!

Model 670-A — Terms:
$7.40 ofter 10 day trial then
$3.50 per month for & months.

New '
: . IT'S
7 Signal Generators in One! _ ., . Model g o 2 :IE;LS:LM#:CBRJDGE
¥ R.F. Signal Generator far AM. 1 Cross Hatch Generatar = ) E
¥ RF. Signal Generator for F.M.  1” Color Dot Pattern Generator 7 lTS A TV ANTENNA TESTER
¥ Audio Frequency Generatar ¥ Marker Generator
R. F. SIGNAL GENERATOR: [00 Kilocycles to 60 Megacycles on fundamentals SPECIFICATIONS

and from 60 Megacycles to 180 Megacycles on powerful harmonics. »CAPACITY BRIDGE SECTION 4 Ranges: .00001 Microfarad to 005 Microfarad:

YARIABLE AUDIO FREQUENCY GENERATOR: Provides a variable 300 cycle to .00l Microfarad to .5 Microfarad; .| Microfarad to 50 Microfarads: 20 Micro-
20,000 cycle peaked wave audio signal. farads to 1000 Microfarads. Will aiso measure the power factor of all condensers
BAR GENERATOR: Pattern consists of 4 to |6 horizontal bars or 7 to 20 from .l to 1000 Microfarads.

vertical bars. »RESISTANCE BRIDGE SECTION 2 Ranges: 100 ohms to 50,000 ohms: 10,000
CROSS HATCH GENERATOR: Pattern consists of non-shifting horizontal and ohms to 5 megohms.

vertical lines interlaced to provide a stable cross-hatch effect. »SIGNAL TRACER SECTION With the use of the R.F. and A.F. Probes in-

DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on | cluded with the Model 76, you can make stage gain measurements, |locate signal
any color TV Receiver tube by the Model TV-50 will enable you to adjust for loss in R.F. and Audio stages, localize faulty stages, locate distortion and hum,
proper color convergence. etc.
MARKER GENERATOR: The following markers are provided: 189 Kc., 2625 Kc., TV ANTENNA TESTER SECTION Loss of sync.. snow and instability are only
456 Kc., 600 Kc., 1000 Kc., 1400 Ke., 1600 Kc., 2000 Kc., 2500 Kec., a few of the faults which may be due to a break in the antenna, so why not
3579 Kc., 45 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the color s 50 check the TV antenna first? Locates a break in any TV
burst frequency.) antenna and measures the location of the break in feet from $ 95
Complete with shielded leads NET the set terminals,

L1 Complete with R.F. and A.F. probes and test leads. ... NET

ior's N :
SUAZECI’Z 567:'“; sV(H gMEhEI:MEERTPESR Superior's New Model 770-A POCKET-SIZED
binati -
Caop"c:c;::. I;:acfunce. Inductance and Decibel ‘ VOI.T-OHM MIllIAMMETER

Measuremen*s' ® USING THE NEW "FULL-YIEW' METER 71% MORE SCALE AREA—Occupies
ADDED FEATURE: Built in ISOLATION TRANSFORMER reduces possibility of exactly the same space used by the older standard 24" Meters, yet provides
burning out meter through misuse. 71% more scale area. As a result, all calibrations are printed in large easy-to-
SPECIFICATIONS: read type and for the first time it is now possible to obtain meosurements
D.C. YOLTS: 0 to 7.5/15/75/150/750/1 500/7.500 Volts instead of approximations.
A.C. YOLTS: 0 to 15/30/150/300/1,500/3,000 Volts ® Compact—measures 34" x 5%" x 2/4". @ Uses "Full View' 2% accurate
OUTPUT YOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 850 Microampere D'Arsonval type meter. @ Housed in round-cornered, molded
2E§IS?2P§%EENB+O f?OlO.(E)-’//IiOsO/'O%% r‘éi-o’:f|-5'»'0|5MAmP:"es case. ® Beautiful black etched panel.
1 0 to ms 0 to egohms .,
o ' f ; i i lit Specifications: 6 A.C. YOLTAGE RANGES: 0-15/30/150/300/1500/3000 Volts.
e e e LB (0 6T, Wizobeidiac) st dorgetisghila emmity & D.C. YVOLTAGE RANGES: 0.7.5/15/75/150/750/1500 Volfs. 2
REACTANCE: 50 fo 2,500 Ohms 2,500 Ohms to 2.5 Megohms RESISTANCE RANGES: 0-10,000 Ohms, 0-1 Megohm. 3 ?-&
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries CURRENT RANGES: 0.15/150 Ma., 0-1.5 Amps. 3 DECIB
DECIBELS: —% to 218 14 1o 18 RANGES: -6 db to + 18 db, '+ 14 db to + 38 db, 5
34 to 153 b + 34 db to + 58 db. =
Complete with test leads o Complete with test leads —

We invite you to ’ry Before you buy '_--F----------------------------------

any of the models described on this l O Model TW-1t. ... Total Price $47.50
prigei OeJjoich Eleienngy T § MOSS ELECTRONIC DISTRIBUTING CO., INC. et T i TS S
| monthly for 6 months.
10 day trial you are completely satis- i Dept. D391, 3849 Tenth Ave., New York 34, N. Y. o Msodel 7?,‘ L d._'rot% |Price sgg.gs
H §6.95 within 10 days. alance .00
fied °"dd dec;de fo Ikee’: f:e Tester, Please send me the units checked. | agree to pay down payment within monthly for 4 months.
you need send us only e down pay- : . Model TD-55.. .. .. Total Price $26.95
[N T R KN et W i Iq days and to pay H!e monthly balance as shown. It is understood there 0 $6.95 within 10 days. Balanee §5.00
o 0 00 FarRarer] o *® will be no finance or interest charges added. It is further understood that monthly for 4 months.
due a G MRLhildh7! e EE), (ReAG _'shouid I.fail f.o make payment when due, the full unpaid balance shall a g"l‘:";(') LY"::'S‘ 'dayz?‘als;?nc:esgg:gg
No INTEREST } become immediately due and payable. monthly for 6 manths.
0 Model TV-40........... .Total Price $15.85
l $3.85 within 10 days. Balance $4.00
OR FINANCE Name monthiy for 3 months.
| i e T e = | 0 Model 670=A............ Total Price $28.40
1 $7.40 within 10 days. Balance $3.50
CHARGES ADDED. ] monthi; for 6 months. .
Address . ... s et cssssenseseennees | L3 MOdel 770-A_ . Total Price $15.85
- $3.85 within 10 days. Balance $4.00
{f not completely satisfied, you are monthly for 3 months. |
privileged to return the Tester to us, ICify S AT et e ....Zone.....State oo, | O g‘z‘i";& LY",'|2,, -iog;,,}?‘g'n.':',,':: 37538
cancelling any further obligation. [ ] All Prices net. F.OB. NY.C. monthly for 5 menths.
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Fig. 2—Circuit for changing regular de
into pure de.

up to 3 amps will not cause undue rec-
tifier heating.

Each rectifier has four elements and
its terminals are coded for easy iden-
tification. To parallel them, simply
connect like terminals.

The regular dc¢ output is connected to
a pair of pin jacks. The positive one
must be insulated and may be coloved
red. The negative terminal is not in-
sulated. As shown in the diagram, the
negative output of the bridge is tied to
the chassis (through a phone jack).
The jack (J6) is normally closed and
permits inserting a meter in series with
the de power so that current may be
monitored or checked. The meter will
measure the total de drawn from the
unit.

No line switch has been used in this
device but you can quickly shut oif its
output without removing the cord. If
you are using the dec terminals, switch
(S2) to ac. Conversely if vou are using
ac, switch (S2) to de. A line switch

may be installed in the line cord, of
course.
The 5% vipple compares favorably

with outputs of commercial de power
supplies used for battery charging,
energizing solenoids, ete. It is even
suitable for powering transistor radios
and other transistor circuits where
slight hum modulation is not serious.

Pure dc output

Generally we rely on some L-C com-
bination to do a good filtering job. At
low voltages, capacitance is no problem.
For example, a 1,000-uf 25-volt unit
for C1 is small and cheap. Coils are
another story. A coil to handle 1.5 amps
or more is a special item. It would be
bulky and expensive, for it must be
wound with heavy wire.

You are probably aware that a
transistor saturates when supplied with
sufficiently high collector voltage at
rather low base current. For example,
increasing collector voltage from 6 to
8 (33%) may produce a rise in current
from 0.5 to 0.52 amps (4%). If the
bias is nearly pure de, the output will
also be pure dec, despite considerable
ripple in the collector supply voltage.

Fig. 2 shows the circuit for obtain-
ing pure de from regular de. For un-

regulated (and variable) voltages
switch S3 is thrown to UNREG.
Two RCA 2N301 transistors are

used to filter the output. The bases
of V1 and V2 are fed through an R-C

98

network that easily eliminates much

of the ripple (since current is low in
this circuit). The load is connected in
the emitter returns.

peak ripple between points A and B.
Yet with full load,

too small to detect on a sensitive scope.

It is unlikely that the transistors
you use will be matched perfectly, so
one will tend to do more than its share
in handling the current. For this
reason a resistor is needed in series
with the base of the more efficient
transistor. This resistor (R3) is shown
as 33 ohms, but you may wish to ex-
periment to find the correct value for
your own transistors. To do so, plug
a meter into J6 to measure total
current. Also, temporarily cut the lead
to one emitter (at C) and insert an-

Measurement
shows approximately 800-mv peak-to-

output ripple is
less than 10 mv peak to peak, almost

flange (collector connection) of each
transistor thus returns to negative
potential, and the metal case serves
as a heat sink. On the inside of the
box, a nine-pin miniature socket plugs
onto the transistor pins. Use pin 5
for the base and pin 9 for the emitter
of each transistor. For convenience,
each socket may also be screwed down
to the box from the inside. In this way

you may remove either transistor at
any time (for test or temporary use
elsewhere) merely by removing the
machine screws and unplugging the
2N301. The transistor can always be
returned by screwing it back to the
box.

Using the power supply

When operated near maximum out-
put, the transistors will become warm
to the touch, but they should never

other ammeter here. This meter will be too hot to hold. Both should be at
TI° —*_.Iv
-~y 6
| o—ﬂ 2N30|(2)
17v AC ©
I FULL-WAVE o
BRIDGE RECT 680.0
=== 25V AG/1.8A DC A
'—Q 0! R3 3Ba
g I $330a |CATH
D2 OFF
CATH REG
K C2500pf/25v
]
+1 3
[, CHassis cafaou v
5 -
Osee rexr
POS  TRANS CHASSIS
R1—330 ohms SI—single pole, 6 position, rotary (Grayhill 5006 or

R2—1,0C0 ohms

R3—33 ohms, see text

R4—480 ohms, tee text

All resistors Y5 watt unless noted
Cl—1,000 uf, 25 volts, miniature electrolytic
C2—500 uf, 25 volts, miniature electrolytic
C3—30 pf, I5 volts, miniature electrolytic
DI, 2—Regulator diodes (Texas Instruments 652C8)
F—1.5 amps

J1, 2, 3, 4—pin jacks, insulated

J5—pin jack, uninsulated

Jé—phone jack, normally closed

equivalent)
$2—spdt, toggle
$3—single-pole 3-position rotary

TI, 2, 3—filament transformers: primary 117 volts;
secondary, 6.3 volts, 3 amps

VI, 2—2N301

RECT—Bridge, 2 amps, 25 volts (Federal 1017 or

equivalent) (3 25-volt 400-ma bridges in parallel)
Fuse holder
Sockets, 9 pins, miniature (2)
Case, 3 x5 x 7 inches
Knobs
Miscellaneous hardware

Fig. 3—Complete power supply circuit.

measure input to only one transistor,

so it should indicate approximately
half the total current shown by the
other ammeter. R3 is placed in series

with the base of the transistor sup-
plying more than its share of power
(V2 in this case). Choose R3 so that
V1 and V2 divide the load equally.
This should be done while nearly max-
imum current (for example, 1.5 amps)
is drawn.

The bias filter network R1, R2, C2
is not critical. R1 affects output and
ripple to some extent. If reduced in
value, it provides greater output but
tends to raise the ripple. R2 controls
regulation and output. If its value is
decreased, the output drops while reg-
ulation (output voltage wvs. load cur-
rent) improves slightly. The values
for R1 and R2 shown in Fig. 2 were
found to be optimum. A 1.5-amp fuse
protects the transistors.

The photos show how the transistors
mount directly to the case. The metal
conducts heat from the transistors,
keeping their temperature to a min-
imum. Each 2N301 is mounted with a
pair of 6-32 machine screws. The

www.americanradiohistorv.com

nearly the same temperature if they
are sharing the load equally. At a
flange temperature of 80°C, a 2N301
can dissipate up to 7.5 watts so it is

ideal for the application deseribed
here.

Regulated dc

The unregulated supply provides

nearly 18 watts of pure de¢, and since
the output is variable it can be ad-
justed for the load. Sometimes, however,
a load fluctuates considerably, yet it
is desired that the voltage remain
nearly constant. A Class-B amplifier is
such a load. When switched to REG, the
circuit of Fig. 2 delivers a regulated
voltage.

Two silicon reference diodes, Texas
Instruments 652C8, are connected in
series. These are rated at 6.3 volts
each, so the total regulated voltage will
be approximately 12.6. Actually, Texas
Instrument diodes are available in
steps of 0.1 volt so you can use any
type that regulates close to 6 volts.

R4 controls current through the di-
odes and may need careful selection.
With the load terminals open, maxi-

RADIO-ELECTRONICS
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mum diode current should not exceed
22 ma. On the other hand, a value of
current that is too low will drop the
available load current that can be
regulrted. When a load is connected,
there will be a drop in diode current.
This is because base current into the
transistor opposes current flow through
the diodes and R4. As the load current
rises, the diode flow will fall until, at
6 ma or less, there is no regulating
action.

A maximum regulating current of
approximately 1.25 amps is available.
No-load output will be approximately
12.5 volts. At 1.25 amps, the voltage
will drop to slightly more than 11.
For minimum ripple, the load should
not exceed about 1 amp and the voltage
will be 11.5.

The complete diagram of this power
supply is shown in Fig. 3. To use it,
first switch S2 to ac or de¢ as desired,
then plug the load leads into the correct
jacks. If regular voltage is to be used,
connect to J3 and J5. For transistor
filtered voltage, use J3 and J4.

The transistor switch S3 must be
set as desired: regulated or unregu-
lated. The OFF position is selected when

the transistors are not being used, |

when the load requires ac or regular
de: END

CORRECTION

In the parts list for the TV sound
tuner (June, 1957, page 46) the dimen-
sions of the forms for L1 and L2
are erroneous. The forms (Cambridge
Thermioniec Corp. type LS3 or equiv-
alent) are 3 inch in diameter and 1%
inches long. The number of turns and
the winding lengths are correct as
given in the parts list.

Thirty-Five Pears dgo

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics
Wireless Association of America
Electrical Experimente .

Radio News

. |
Science & invention
Television I 1927
Radio-Craft 1929
Short-Wave Craft 1930
Television News 1931

Some_larger libraries still have copies of ELECTRICAL
EXPERIMENTER on flle for interested readers.

In October, 1923, Science and Invention
(formerly Electrical Experimenter)

A Modern (Electronic) Charlatan, by A. B.
Tripp.

How Radio Aids Mine Rescue, by W. B.
Arvin.
Baloons to Support Antennae.

Leviathan’s Radie Transmitter,

Radio Doll.,

Radio-Directed Torpedo of Tomorrow.

Station WKAQ, Puerto Rico.

Receiving the New Wave-Lengths, by
Marius Logan.

Radio for the Beginner (No. 20 Rheostats),
by Armstrong Perry.
Four Good Single Tube

Marius Logan.
$200.00 Single Tube Radio Contest.
Special “Reflex” Amplifier, by R. B. Hall.
The Radio Oracle.

Hook-Ups, by

OCTOBER, 1957

spectacular...new
Tape System Components

PENTRON

® STEREO

®* MONAURAL

Sded the Tape units to meet your needs

Pentron combines professional features and custom styling with build-
ing-block flexibility. You buy what you want and add to vour system
when you desire—from the simplest monaural system to the all inclusive
stereo systems.

PENTRON LEADERSHIP FEATURES

Precision made and tested professional head assembly
with Azmur-X spring loaded screw adjustment.
Simple single rotary control.
Four outputs plus two AC convenience outlets.
Mounts VERTICALLY, horizontally, or at any angle.
Speed change lever at front panel.
Removable pole pieces in heads, as easy to change as a phono needle.
Automatic self-energizing differential braking.

=
- —
P
basic specitications
TM series
mechanisms

COMBINATION HEAD:
Frequency response:
40-14,000 cps with proper
equalization. Signal-to-
Noise: 55 db with CA units:
track width: .093”; gap
width: Ya mil; impedance
of record section: 6000
ohms; inductance of erase
section: 60 mh « STACKED
HEAD: track width: .080”;
gap width: .15 mil;
impedance: 3500 ohms
FLUTTER: under 0.4% at
72 ips; under 1% at
334ips. » CAPSTAN DRIVE:
Idler driven » MOTOR:
4 pole induction type,
individually balanced «
OUTFUTS: 4 standard pin
iack outputs to accept
shielded phono plug
* CONVENIENCE OUTLETS:
two auxiliary AC outlets
controlled by mechanism
, power switch. Supplied
with removable mounting
brackets with shock
i mounts.

JuEning
- Pavinicns
(Gavresa o Nawtes)

| preamplifiers

2

@

oece®

~ CA-11
Tape Playback only. Re-

sponse: 20-20,000 cps. Sig-
nal-to-Noise: 55 db

CA-15

Stereo dual channel play-
back. Response: 20-20,000
cps. Signal-to-Noise: 60 db

" CA-13

Tape playback preamp and re-
cord amplifier. Response: 20-20,-
000 cps. Signal-to-Noise: 55 db

ALL CA UNITS HAVE SAME PHYSICAL DIMENSIONS AND REQUIRE SAME CUTOUT.

J HEAR PENTAPE RECORDED TAPES—*“GREATEST SOUND EVER FOUND"
|
|
i

|

: . Send brochure on tape components |

| < PENTRON. |

] Name - }

} 779 S. Tripp Avenue 1l

i ) Chicago 24, 1llinois Address ]
| Canada: Atlas Radio Lid. Toronto e }
I City & State ]
b o e — = N _u_pu Sl |
99
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TELEVISION

UBLIC attention has been focused

sharply on the hazards of trans-

formerless electronic equipment

by the electrocution of a 6-year-
old boy, Howard Erenstein Jr. of
Skokie, Il1l. He apparently brushed his
bare leg or other part of his body
against the metal stand of a 17-inch
portable TV while reaching for a knife
in the drawer of a sink cabinet.

The danger is not confined to TV re-
ceivers. On the same day a musician,
Wm. Sennit of London, England, was
killed by his own electric guitar. Nor
is it rare. Within the last few months
another small child—a 4-year-old boy
—was killed while erawling under a TV
set stand. Appearing in a local paper
the event did not receive the burst that
followed the accident in a Chicago sub-
urb. Local papers continually carry
stories of people being killed by wire
antennas attached to ac—de receivers,
by receivers falling into bathtubs, etec.
A compilation of the annual deaths
caused by household electronic and elec-
tric equipment would produce what
might truly be called a shocking total.

What's it all about?

What causes the danger and why is
transformerless or portable equipment
so often mentioned? Equipment with
transformers, it is true, can become de-
fective and cause accidents, but the
danger is not as great.

In the home, electricity is usually
brought in on two conductors, at about
117 volts. One of the two conductors is
grounded close to the point the electric
lines enter the house. This is in itself a
safety measure, but has one drawback.
The ungrounded or hot wire can form a
circuit with any object connected to
earth (Fig. 1). Your radiators, wash-

100

- DEAT

' rides the
HOT CHASSIS

58 Improperly grounded electri-

o5

cal equipment can kill . .

By FRED SHUNAMAN

MANAGING EDITOR

stands, sinks, furnaces, water and
steam pipes and even such small ob-
jects as the switeh plates on the walls
can become—with the hot lead—part of
an electric circuit.

Probably the world’s most dangerous
piece of electronic equipment is a small
hot-chassis type ac—de radio removed
from its case. If the attachment plug is
inserted in the wall receptacle in one
direction, there is a difference of 117
volts between the chassis and any
grounded object. If the plug is turned
around, the chassis is at ground voltage
and quite harmless (Fig. 2). But if the
chassis is hot, any person who touches
it and any grounded object at the same
time is across the electric line. The part
of the body in the circuit and the
amount of moisture on the skin deter-
mine that person’s chances of survival.

TO POWEPR LINE

t=—COLD WATER PIPE

CONDUIT

If the path is through vital organs—as
from one hand to the other or (as in the
Skokie case) from a leg through the
the body to the one hand—the result is
likely to be fatal. Very dry skin may
act as a partial insulator, but damp
skin lowers resistance dangerously.

In transformerless TV and radio
equipment, one side of the ecircuit is
directly connected to one side of the
electric line. In muech of such equip-
ment, the metal chassis on which the
components are mounted is part of that
circuit—in some others a single lead or
bus—usually forming the negative-de
lead of the circuit as well—is connected
directly to the ac line. This bus is often
connected to the chassis through a small
capacitor shunted by a large resistance,
to increase operational stability. In

(Continued on page 109)

HOT SIDE

AC LINE

GROUNDED SIDE J

GROUND

-

FUSE BOX

Fig. 1—The full line voltage is between the TV chassis and sink.
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LOWEST COST

ALLIED'S giant buying
power passes biggest
savings on to you—you
do the easy assembly
and your finished instru-
ment equals the per-
formance and appearance
of equipment selling for
several times the low
KNIGHT-KIT cost. Your
savings are BIG.

EASIEST TO BUILD

KNIGHT-KIT '*Step-
and-Check" Instruction
manuals with wall-sized
picture diagrams are
marveis of clarity—it's
like having a good in-
structor at your side. No
expertence required—
you can easHy build any
KNIGHT-KIT and get
professional resuits.

the finest electronic equipment in money-saving kit form

LATEST DESIGN

Each ALLIED KNIGHT-
KIT incorporates the
very latest circuitry for
top-quality perform-
ance. Tried and proved
professional design and
the use of premium qual-
ity parts throughout
help insure your build-
ing success to bring you
quality results.

Build the Goitk— ild ALLIED knight:kits

COMPLETE KIT

‘ SELECTION:
© HL
® HOBBY
® INSTRUMENT
® AMATEUR

or we refund your money in full.

knight-kit High Fidelity FM-AM Tuner Kit

Model Y-787

1995

Only $4.99 down

The best-looking, best-performing FM-AM tuner kit your money
can buy! Carefully designed for quick, easy construction—a tuner
vou'll enjoy assembling and be proud to own, both for its amazing
musical performance and outstanding beauty. Covers the full AM
broadcast band and 88 to 108 me FM. On FM, sensttivity is a remark-
able 2.6 microvolts for 20 db of quieting; hum and noise, —60 db; IF
bandwidth, 200 ke at 509, down on curve; response, + 0.5 db,
20-20,000 cps. On AM, sensitivity is 3 microvolts for 10 db signal-to-
notse ratio; IF bandwidth, 8 ke at 509 down on curve; response,
20-8000 cps. Outstanding features include: Inertia Flywheel Tuning
for effortless, accurate tuning; Automatic Frequency Control (plus
AFC disabling) to “lock-in”” FM stations; printed circuit board
(with most of the kit wiring already done for you) assures time-
saving, error-free assembly; pre-aligned RF and IF coils; tuned RF
stage on FM; drift-compensated oscillator; neon glow tuning pointer,
cathode follower output; two output jacks—one for recorder, one for
amplifier; rotatable built-in ferrite antenna for AM. Includes beau-

« Latest Time-Saving Printed Circuit Design

¢ Flywheel Tuning « Automatic Frequency Control
» 2.5 v FM Sensitivity » True Hlgh Fidelity Response
» Beautiful Custom-Styled "Space Saver'' Case

MONEYBACK GUARANTEE. When properly assem-
bled, KNIGHT-KITS fully meet published specifications

{
1

EASY TERMS. If your KNIGHT-KIT order comes to
$45.00 or more, you can make your purchase on our at-
tractive Easy Payment Plan.

knight-kit 18-Watt Complete Hi-Fi Amplifier Kit
Model Y-786

1305

Only $3.99 down

+ The Last Word in Custom Hi-Fi Styling

s Full 18 Watts with Superb Hi-Fi Specifications

« 8 Inputs for Every Desired Signal Source

« Printed Circuit Switch and Printed Circuit Boards
» Full Equalization for All Record Types

Here is a custom-styled, easy-to-build complete Hi-Fi amplifier at a
price that defies comparison. Delivers full 18 watts output with wide-
range, flat frequency response for true hi-fi reproduction. Features 8
inputs for every possible signal source, including NARTB equalized
tape head input. At full 18 watts output, distortion is only 0.5%,;
uses new RCA 6973 hi-fi output tubes. Frequency response is + 1db,
20-30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro-
volts for 18 watts output; hum and noise level better than 60 db
below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls:
Input and Record Equalization; Bass Boost and Attenuate; Treble
Boost and Attenuate; Volume. Simplest assembly is made possible
through the use of an exclusive printed circuit switch and two
printed circuit boards—most of the kit wiring is already done for
you. With custom-styled French-gray ‘“‘space-saver’” case on tapered
feet finished in chrome, 4 x 13 x 8”. Complete with case, tubes,
all parts, and step-by-step instructions, for easy, error-free assembly.
Shpg. wt., 15 Ibs.

Model Y-786. 18-Watt. Hi-Fi Amplifier Kit. Net onlv. .. ... $39.95

EASY TERMS TO FIT YOUR BUDGET. ALLIED KNIGHT-KITS

may be purchased under our Easy Payment Plan. Your order need
total only $45.00 or more—only 10% down, small monthly payments
thereafter. No red tape—fast handling assured.

tiful French-gray case with chrome-finished tapered feet, 4 x 13 x 8.
Ideal for use with 18, 20 or 30 watt xNIGHT-KIT amplifiers. Ready
for easy assembly. Shpg. wt., 12 lbs.

Model Y-787. FM-AM Tuner Kit. Net only. ..

Qun 37t Y :

® Registered Trade-Mark of Allied Radio Corporation

orper From ALLIED RADIO 100 N, WESTERN AVE. - CHICAGO 80, ILL.
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knight-kit 30-Watt Complete Hi-Fi Amplifier Kit

Model Y-762 ,
» Full Equalization, £ db of Recommended Accuracy
$ 95 » Printed Circuit Switches « Printed Circuit Boards
« 8 Inputs For Every Possible Signal Source

» Full 30 Watts Output « Custom-Styled Beauty
Only $7.69 down

Comparable to the best in Hi-Fi-—at far less cost! Deluxe features
include: Linear-deluxe Wilhamson-type circuit for flawless response;
equalization for all records within !4 db of recommended accuracy;
2 exclusive new printed circuit switches in preamp section (no com-
plex wiring to do); 3 printed circuit boards for time-saving, error-free
assembly; separate, continuously variable Level and Loudness con-
trols; use of premium 12AY7 tube for low noise and hum; DC on all
filaments of preamp tubes; exclusive A-AB-B speaker selector switch
(use speakers of mixed impedances without mismatch). 8 inputs:
Tape Head direct; G.E. and Pickering cartridges; Ceramic cartridge;
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level
Set control). Power amplifier response, + 15 db, 15-100,000 cps at
full 30 watt level; distortion—harmonic, 0.55% at 30 watts—IM,
0.749, at 20 watts. Separate Bass and Treble controls; rumble filter
switch; variable damping. Output, 8 and 16 ohms. With smart
French-gray cabinet, 4 x 15 x 15”. Ready for easy, money-saving
assembly. Shpg. wt., 32 lbs.

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only ... . $76.95

Toro o can dve Cantone o FFy i, ALLIED

knight-kit Deluxe 3-Way Speaker System Kit
Model Y-337 « Pre-Finished “Quik-Craft”’ Corner Enclosure
$ 50 = Klipsch Designed and Licensed
» Famous Knight 12" 3-Way Speaker
» Easy to Assemble—Top Hi-Fi Quality
Only $8.95 down « Choice of Enclosure Finishes

knight-kit High Fidelity FM Tuner Kit

Model Y-751 e -
= + Authentic High Fidelity FM Response
$ 9:) ¢ Flywheel Tuning » Automatic Frequency Control
s Printed Circuit » Pre-Adjusted Coils and |F's

» 4 Microvolt Sensitivity Guaranteed
Oniy $3.89 down

Here is top value in creative engineering, impressive hi-fi performance
and distinctive design—a tuner vou'll be proud to build and own.
Covers the full FM band, 88 to 108 mc. Features Automatic Fre-
quency Control (with disabling feature) to “lock-in" stations and
prevent drift; Inertia Fiywheel Tuning for velvet-smooth, accurate
station selection; pre-adjusted RF coils; pre-aligned I¥’s; cascode
broad-band RF amplifier; drift-compensated oscillator; neon bulb
pointer. All critical wiring is already done for you in the form of a
printed circuit board-—assembly is simple. Sensitivity i8 4 microvolts
for 20 db of quieting across entire band; output, 2 volts at 1000
microvolts input; IF bandwidth, 200 kc; response, 20-20,000 cps. with
only 0.69% distortion. Qutput jacks for amplifier and tape recorder;
cathode follower output. Ideal for use with the kN1GHT-KIT ampli-
fiers, or any amplifier with phono-tuner switch. Features custom-
stvled case in French-gray, with tapered chrome-finished feet, 4 x 13
x 8”. Includes all parts, tubes and step-by-step instructions for easy
agsembly. Shpg. wt., 12 lbs.

Model Y-751. Hi-Fi FM Tuner Kit. Netonly. .. .. .. ... .. $38.95

Deluxe quality high fidelity speaker system at a
money-saving low price. Easy to assemble—all knight-kit 10-Watt Hi-Fi
you need is a screwdriver. System includes i .
KNIGHT ‘“‘Quik-Craft” corner-type folded-horn Y-753 Amplifier Kit

enclosure kit, and the famous-value ENIGHT HowicostMaathentl
3-Way 12-inch speaker. Just assemble the en- $2350 hi(i?i' i(:flr;lff\;e,-_erﬁ:

closure—no finishing required—all surfaces are sponse, + 1 db, 30- =
finished in hand-rubbed Korina blonde, mahogany $2.35 down 20,000 cps. Input for
or walnut. The speaker is the new 3-way type: crystal phono or

12" woofer cone for bass (full 134 pound woofer t‘"‘erh? %h;‘”_ne‘plated ‘?ha“sslis is
magnet), conical radiator for mid-frequencies, 00 S (S, DD il 15 5,

= L g = : to permit use of magnetie
built-in compression-type tweeter (with wired phono. Only 0.5 volt drives am-

level control and calibrated dial) for highest frequencies. Unex- | plifier to full output. Separate
celled enclosure efficiency and superb speaker performance combine bass and treble controls. Only
to cover the whole spectrum of audible sound for true hi-fi response 1% harmonic distortion.
from 35 to 15,000 cps, + 3 db. Kit includes 12" 3-Way speaker, Matches 8-ohm speaker. 7 x 13
prefinished enclosure panels, grille cloth, hardware and instructions. X 6”. With all parts, tubes and
Specify Korina blonde, mahogany or walnut when ordering. Shpg. wt., instructions. Shpg. wt., 13 Ibs.

Model Y-753. Net only. .$23.50
ikidhe. Y-235. Preamp Kit $ 3.10
Model Y-937. 3-Way Speaker Svstem Kit. Net only. ... ..$89.50 l Y.757. Metal réo"e,'-_' 1% 395

ALLIED RADIO
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THE VERY FINEST MUSICAL QUALITY—SO EASY TO BUILD

kKnight-kits

CHIER A

MONEY-SAVING HI-FI EVERYONE CAN AFFORD

So Easy To Build
Anyone can bulild
KNIGHT-KIT Hi-Fi.
No experience re-
quired to get top
results!

knight-kit High Fidelity Preamplifier Kit
Model Y-754

$3995

Only $3.99 down

« Exclusive Printed Circuit Switches and Boards

« Equalization + )4 db of Recommended Accuracy

« 8 Inputs Including Tape Head * Self-Powered
« DC on All Tube Filaments « Custom-Styied

Sensational Hi-Fi design at amazing low cost. Provides precise record
equalization guaranteed within 14 db of recommended accuracy"

more accurate than all but the most expensive factory-built preamps.
Includes exclusive new KN1GHT-KIT printed circuit switches for easy,
error-free assembly; 2 printed circuit boards eliminate all other wir-
ing, except for power supply and control leads—so easy to build.
Has built-in power supply; includes premium 12AY7 and ECC82
tubes. Frequency response, + 0.5 db, 10-50,000 cps. Has 8 inputs:
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone;
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input.
Includes separate Bass and Treble controls; separate Level and
Loudness controls; Rumble Filter switch; DC on all tube filaments;
cathode follower output; 2 extra AC outlets. You get every advanced
hi-fi feature in this easy-to-build preamplifier at the lowest possible
cost. Includes beautiful custom-styled French-gray case, with
tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step-
by-step instructions; ready for easy assembly. Shpg. wt., 1215 lbs.
Model Y-754. Hi-Fi Preamp Kit. Netonly.. . .. .. . ....$39.95

[ Modet Y-789

5995

Oniy $4.99 down

* Easy to Assemble—Pre-Finished Enclosure
» High Fidelity Response, 45 to 14,000 cps

* 12 Woofer and Horn-Type Tweeter

| + A Wonderful Money-Saving Speaker Value

knight-kit 25-Watt Hi-Fi Basic Amplifier Kit
Model Y-755

31450

Only $4.45 down

» Hi-Fi Response, + 0.5 db, 10 to 120,000 cps

* Only 0.15% Distortion at 30 Watts Output

« Printed Circuit Wiring Board « Chrome-Plated Chassis
» Williamson-Type Circuit with Over 25 Watts Output

Here’s superb Hi-Fi performance at less than half the cost of a com-
parable commercially-assembled unit. Williamson-type linear-deluxe
circuit delivers over 25 watts of virtually undistorted reproduction.
Ideal for use with the KNIGHT-KIT preamp at left. Includes printed
circuit board for simplified, error-free assembly. Remarkable hi-fi
response, + 0.5 db, 10-120,000 cps at 20 watts. Harmonie distortion,
0.15% at 30 watts; IM, 0.4% at 20 watts. Hum level, 85 db below
25 watts output. Output impedances, 4, 8 and 16 ohms; output
tubes, 2-5881. Includes balance control for precise matching of the
output tubes; variable damping control for maximum performance
with any speaker system-—prevents low-frequency distortion from
overdamping or underdamping. Very attractive black and chrome
styling, 614 x 14 x 9”. An outstanding engineering achievement in a
basie hi-fi amplifier, delivering performance equal to the finest com-
mercially assembled units. Includes all parts and tubes; with step-
by-step instructions, ready for easy assembly. Shpg wt., 25 lbs.

Model Y-755. 25-Watt Amplifier Kit. Netonly . ... .. .. .. $44.50
Y-759. Metal Cover for ahove; hlack finish. 5 1bs. Net. ..$4.25

knight-kit 2-Way Hi-Fi Speaker System Kit

knight-kit 20-Watt Hi-Fi
v-750 Amplifier Kit

$ 75 True hi-fi for less!
5 Complete with full
set of controls and
$3.57 down built-in preamplifier.
Response, + 1 db,
20-20,000 ¢ps; distortion 19, at
20 watts. Inputs for magnetic
phono, microphone, crystal
phono or recorder, and tuner.
Compensation positions for 78
and LP records. Separate bass
and treble controls. Qutput im-
pedances, 4, 8, 16 and 500 ohms.
Chrome-plated chassis. 7 x 13 x
837”. Ready for easy assembly.
Shpg. wt., 20 lbs.
Model Y-750. Net only..$35.75

Y-758. Metal Cover. .....$4.15

BIG SAVINGS—assemble your own quality KNIGHT-
KIT 2-way speaker system—it’s quick and easy! The
cabinet is pre-finished in full-grained, high luster blonde
or mahogany—you just assemble 7 pieces, mount the
speaker components and enjoy rich, thrilling hi-fi sound
—at incomparably low cost. Special Jensen-engineered
baffle features ‘““ducted port” construction to bring out
the full beauty of bass notes, perfectly matching the
Jensen woofer and compression tweeter; genuine L-pad
control is rear-mounted to permit adjustment of tweeter
for best tonal balance. Impedance, 16 ohms. The as-
sembled unit delivers a frequency response of 45 to
14,000 cps. Enclosure measures 26 x 19 x 14”. Beauti-
fully styvled to blend in any room. Kit includes Jensen
12" woofer, Jensen compression-type tweeter, pre-
finished wood parts (with grille cloth installed), acoustic
material, glue, hardware and step-by-step instructions.
Absolutely no furniture finishing required. Specify blonde
or mahogany finish when ordering. Shpg. wt., 33 lbs.
Model Y-789. 2-Way Speaker System Kit.

Net only . . e . .....%$49.95

Tweeter
with Controls

@
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FOR EXPERIMENTERS
AND HOBBYISTS

facinatig ALLIED knight-kits

knight-kit 2-Transistor Pocket
Radio Receiver Kit
Model Y-262 - Loud, Clear Local Reception

* Newest Printed Circuit Board
$1465 « Buiit-In Loop Antenna

« Complete Kit—Nothing Else To Buy

knight-kit 10-Circuit
Transistor Lab Kit

Model Y-299 Sensational experimenters’
transistor kit—an electronic
$ 75 marvel! Perfect for experi-
menter, student or hobbyist.
Assemble basic parts once,
then complete project after project (10 in
all), by simply plugging leads into proper
jacks on printed circuit board—no wiring
changes needed. You learn how. transis-
tors operate by “plugging in"” to make any
one of the following eircuits; AM radio for
strong headphone reception; 2-stage audio
amplifier; wireless broadeaster; code prac-
tice oscillator; electronic timer; electronic
switch; electronic flasher; photoelectronic
relay; voice-operated relay; capacity-oper-
ated relay. Includes all parts, 2 transistors,
battery, headphones, circuit leads, relay,
photocell, special guide cards for each proj-
ect, explanation of each circuit. 3 lbs.
Model Y-299. Net only. ........... $15.75

It’s fun to build this pocket-size two-transistor radio
—and you'll enjoy its crystal-clear local broadcast-
hand reception wherever you go! Fits in your pocket,
or with its button-down flap, can be worn from your
belt. Completely self-contained with built-in ferrite
loopstick antenna—no external antenna needed. Ex-
tremely cfficient reflex type 2-transistor circuit actu-
ally does the work of 3 transistors! Printed eircuit
board reduces building time to about one hour. Has
air-dielectric variable capacitor for easy, accurate
station tuning. Operates for months and months on
long-life alkaline battery supplied. Sensitive minia-
ture earpiece provides crystal-clear tone. Handsome
tan carrying case, plastic-impregnated, is styled to
resemble leather; only 4x33{x13{”. Kit includes all
parts, transistors, earpiece, battery and case. Shpg.
wt., 114 lbs.

Model Y-262. Netonly........ .. .... ...

knight-kit "‘Trans-Midge”’
Transistor Receiver Kit
Model Y-767 Tiny, cigarette-pack-size one-
transistor radio kit—fascinat-
$245 ing to build-—so low-priced.
This novel miniature receiver
will provide endless listening
pleasure the moment assembly is completed.
Covers the local AM broadecast band with
exceptional sensitivity and selectivity. Spe-
cial features include: Efficient, slug-tuned
coil for excellent station separation; external
knob for easy station tuning; low-drain
transistor operating for months from single
penlight cell supplied; hinged-back, red
plastic case. Kit includes all parts, transis-
tor, battery, compact case and easy-to-fol-
low instruetions for quick assembly. (Ex-
ternal antenna and headphones required.)
Shpg. wt., 8 oz.
Model Y-767. Net only .. .. .. .. . .. $2.45
J-149. 4000 Obm Headphones. 1 1b.. .$2.15
C-100. Antenna Kit. 134 lbs... ...  $1.03

knight-kit 5-Transistor Superhet

Personal Portable Radio Kit
Mode! Y-766 « Styled to Equal the Finest

$2995 s Push-Pull Audio Drives 3)4” Speaker

e Printed Circuit for Easy Building

« 200 Hour Battery Playing Life
Beautiful, easy-to-build transistorized personal portable
with every ultra-modern design feature: 5 Texas Instrument
Co. transistors; latest printed circuit chassis for easy, error-
free assembly,; bigger-than-average 314" speaker; class B
push-pull audio output; built-in high-gain ferrite loopstick
antenna; plus phone jack output for private listening. Pro-
vides sensitive reception of the AM broadcast band with ex-
ceptional tone quality. Ultra-smart high-impact ivory plastic
case has handsome gold trim with ebony accents; includes
pull-out handle; only 71%4x334x18{”. With all parts, transis-
tors, 9 volt transistor radio battery, carrying case and in-
structions anyone can easily follow. Shpg. wt., 2 lbs.

Model Y-766. Net only . . ...$29.95

1-Transistor Radio Kit

$295 Offers excellent AM local
3 broadecast headphone re-
ception. Printed circuit
board for easy assembly. Operates from
single penlight cell for months. Com-
plete with all parts, transistor and pen-
light cell. (Antenna and headphones re-
quired.) Shpg. wt., 1 1b.
Model Y.765. Netonly . ... ... $3.95

"10-In-One" Electronic Lab Kit

$ 65 Famous experimenters’ kit.

Builds any of 10 fascinating

projects, including broad-

cast receiver, wireless phono oscillator,

code practice oscillator, signal tracer.
relays, ete. Shpg. wt., 5 lbs.

Model Y-265. Net only.......$12.65

ALLIED RADIO

""6-In-One"’ Electronic Lab- Kit

$Q45 A favorite with beginners.
After basic wiring is com-~

pleted, you make circuit

changes without soldering. Builds any
of six favorite projects, including radio.
wireless broadcaster, ete. Shpg. wt., 3 lbs.

Model Y-770. Net only.. .. ... $8.45

Crystal Set Hobby Kit

$215 Entertaining, educational.
Delivers clear headphone
reception of loeal broadcast

stations. With all parts, ready for easy

assembly. (Antenna and headphones

required.) Shpg. wt., 1 lb.

Model Y-261. Net only. . . $2.15

Wireless Broadcaster Kit

$()50 Play musicormakean-

9 nouncements through your

radio set—no connection to

set required! Loads of fun—easy to

build. Works up to 50 feet from set.
Shpg. wt., 3 Ibs.

Model Y-705. Net only.. .. .. .$9.50
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FUN TO BUILD ... INSTRUCTIVE...LATEST CIRCUITS
WIDEST CHOICE OF QUALITY HOBBYIST KITS A

interruption of light
beam triggers relay,
which in turn sounds
chime or bell,
turns on lights, etc.

knight-kit Photoelectronic
Relay Kit

Model Y-702 Advanced-design, ultra-sensi-
tive photoelectronic relay—
$ 50 build it yourself and save!
Dozens of uses: for automatic
control of lights, door an-
nouncer, burglar alarm, counting devices,
etc. Provides dependable operation up to
250 feet with white light, up to 125 feet
with “‘unseen” light (red filter) from Light
Source Kit listed below. Selectable opera-
tion, with “trip” for burglar alarm to pro-
vide continuous ringing of alarm; and
“auto” if relay is to operate each time
beam is broken (for chimes. counting de-
vices, turning on lights at darkness). Has
SPST relay operated from thyratron; 6.3 v.
terminals provide power for accessories. For
105-120 v. 50-60 c¢y. AC use. 6 lbs.
Model Y-702. Relay Kit. Net only. .$13.50
Model Y-703. Light Source Kit. With bulb
and red filter. Shpg. wt., 314 lbs. Net. $6.75

""Ranger II”’ Superhet

Receiver Kit

$ 25 Popular Broadeast band re-
1 7 ceiver built and enjoyed by
thousands. Features built-
in antenna, automatic volume control,
ball-bearing tuning condenser, PM dy-
namic speaker. Handsome plastic cabi-
net. Easy to assemble. AC or DC opera-
tion. Shpg. wt., 8 lbs.

Model Y-735. Net only . .. $17.25

e @

Phono Amplifier Kit

$ 45 Build it yourself—and save!

9 Idesl for use in a portable

phonograph—just add rec-

ord player and 3-4 ohm speaker. 134

watts output. Inverse feedback circuit.
Easy to assemble. Shpg. wt., 3 lbs.

Model Y-790. Net only.. .. .. ..$9.45

$2850

50 watt/second output. Synchronizes
with any camera with X or O shutter.
(Less battery.) Shpg. wt., 4 Ibs.

Model Y-244. Net only. . . .

knight-kit''Ocean Hopper”
All-Wave Radio Kit

Modet Y-740 This top-performing regener-

ative receiver puts a world of
$1 195 listening pleasure at your fin-

ger-tips. Tuning range (using
coils listed below) is virtually world-wide:
covers 155 ke to 35 me. including every
type of radio transmission: AM hroadeast,
marine. aireraft, distress channels, direc-
tion-finding, Amateur, frequency standard,
foreign broadcast, and police. With hand-
spread tuning. For use with headphones or
3-4 ohm PM speaker. Kit is supplied with
standard broadeast band coil and all tubes
and parts. (Less extra coils, headphones,
speaker and cabinet.) Shpg. wt., 5 lbs.
Model Y-740. Net only. . $11.95
Y-746. Cabinet for above. 134 lbs. Net $2.90
Extra coils available: Long Wave Coil
(155-470 ke). Net 79¢. Short Wave (1.65—
4.1 me; 2.9—7.3 me; 7—17.5 me and 15.5—
35 me). Each 65¢.

knight-kit 2-Way Intercom System Kit
Mode! Y-295 « Low Cost—Easy to Assemble

» High Gain—Clear Tone
$1475 « Handsome Metal Cabinets

« Includes 50-Foot Cable
Easy to build at lowest cost—ideal for home, office, shop
or school. Consists of Master unit and Remote unit. Re-
mote unit may be left “open” for answering calls from
a distance, for ‘‘haby sitting”, etc. Remote also may be
set for “‘private”’ operation—cannot be “listened-in” on,
but it can be called and can originate calls. Master unit
includes high-gain 2-stage amplifier, combination volume
control and on-off switch, plus pilot light. Each unit has
4” PM dynamic speaker. System responds to even a whis-
per. Handsome Antique white cabinets. each 434 x614x434”.
With all parts, tubes and 50-ft. cable (up to 200-ft. may
be added). For 110-120 v., AC or DC. 8 ibs.
Model Y-295. Master and one Remote. Net only . . $14.75
Y-296. Extra Remote Station Kit. 3 lbs.. . $3.75

Electronic Photoflash Kit

Ideal for color or black and
white photography.
1/700th-of-a-second flash;

3395

.$28.50

Code Practice Oscillator Kit

Ideal for beginners learning
the code. Transistorized cir-
cuit. Operates for months
from single penlight cell supplied. Clear,
crisp 500 cyele tone. Jacks for head-
phones; screw terminals for key. 1 1b.

Model Y-239. Net only. .

FOR TOP PERFORMANCE

knight-kit "Space-Spanner”

Bandswitching World-Wide Radio Kit

Model Y-243 » Broadcast or Short Wave Reception

$ Sensitive Regenerative Circult
1 595 » Convenient Bandspread Tuning

» Built-In Loudspeaker
Imagine the thrill of hearing overseas broadcasts on a
precision receiver you've built yourself—and then, at
the flip of a switch, being able to tune to your favorite
local broadeast station! Bandswiteh selects exciting
short wave. including foreign broadeasts, amateur
ealls, aircraft, police and marine radio on the 6.5 to
17 mc range, as well as standard 540-1700 ke broad-
casts. Features highly sensitive regenerative circuit.
Inciudes bhuilt-in 4”7 PM speaker and beam-power
tube for strong volume and clear tone. Headphone
connectors are available for private listening; switch
cuts out speaker. Controls: Bandspread, Main Tun-
ing, Antenna Trimmer, Bandswitch, Regeneration,
Volume. 7x10x6”. Easy to build from step-by-step
instruction manual. For 110-120 v., 50-60 cy. AC or
DC. (Less cabinet.) Shpg. wt., 5 lbs.
Model Y-243. Net only .. u- J$TEI9S
Y-247. Cabinet for above. Shpg. wt. 2 Ibs. Net. $2.90

8 xn;:h_;i’ __J_:@,._,J

. man it

Phono Oscillator Kit
"‘Broadcasts’’ recorded

$ 85 music through any standard
radio set up to 50 feet away.

No direct connection to set

required. Easy to build—fun to use.

Shpg. wt., 2 lbs.

Model Y-760. Net only. . .

.$3.95 .5 3585



www.americanradiohistory.com

Buttin By far— ALLIED knight-kit

knight-kitLow-Cost Tube Tester Kit
Model Y-143

* With 16 Filament Voltages
» 600 Latest Tube Types Listed
+ Easy-to-Read 414" Meter

29 * Tests Series-String TV Tubes

Expertly designed for complete, up-to-date coverage
of tube types. Tests series-string TV tubes; tests 4,
5, 6 and 7 pin large, regular and miniature types,
octals, loctals, 9-pin miniatures and pilot lamps. Tests
for open, short, leakage, heater continuity and per-
formance (by amount of cathode emission). Big 414”
square meter has clear “GOOD-?-REPLACE” scale.
With line-voltage indicator and line-adjust control.
Choice of 16 filament voltages from 0.63 to 117 volts
to check virtually all receiving tubes; blank socket for
future type tubes. Universal-type selector switches
permit selection of any combination of pin connec-
tions. Single-unit, pre-assembled 10-lever function
switch simplifies and speeds assembly. Up-to-date
illuminated roll chart lists over 600 tube types. Counter
model case, 5 x 14 x 10”. Easy to build. 14 Ihs.

Model Y-143. Net only

Y-142. Portable Case model. 15 lbs. Net

Y-141. Picture Tube Adapter. 1 |h. Net

QUALITY

TEST INSTRUMENTS

knight-kit RF Signal Generator Kit
Model Y-145 Build this wide-range, ex-

$ 7 5 tremely stable RF signal gen-
19 erator—save two-thirds the
cost of a comparable wired

instrument! Large, semi-circular dial is
clearly calibrated; range is covered in 5
separate bands for close accuracy in setting
individual frequencies. Ideal for aligning
RF and IF stages in radio and TV sets and
for troubleshooting audio equipment. De-
livers output on fundamentals from 160 ke
all the way out to 112 me; useful harmonics
to 224 me. Has built-in 400-cycle sine-wave
audio oscillator for modulating RF; audio
is also available externally. Features high-
stability Colpitts cireuit. Convenient jack

for external modulation. Maximum audio

output 10 volts; RF output over 0.1 voit on
all ranges. Step and continuous-type atten-
uator controls. Supplied with precision-
wound coils that require no adjustment.
7 x 10 x 5”. Shpg. wt., 11 ibs.

Model Y-145. Net only . . ..$19.75

Transistor Checker Kit

$050 Checks gain ratioof all types

of transistors; checks germa-

nium and silicon diodes;

checks for continuity and shorts. A valu-

able instrument at very low cost. Easy
to assemble. Shpg. wt., 214 ibs.

Model Y-149. Net only. $8.50

ALLIED RADIO

knight-kit Vacuum Tube Voltmeter Kit
Model Y-125 « 200 Ma Movement, 415 Meter

$ 95 e includes AC, Peak-to-Peak
24 « Balanced-Bridge, Push-Pull Circuit
* 1% Film-Type Resistors

Top buy in an extremely stable, highly accurate VIVM. Easy to
assemble—entire chassis is printed circuit board. Perfect for radio-TV
service work, lab and Amateur use. Features low-leakage type
switches; 1% film-type precision resistors; balanced-bridge, push-pull
circuit (switch to any range without readjusting zero set); zero center
scale and direct-reading db scale; polarity reversing switch. Ranges:
Input Resistance, 11 megs; DC and AC rms, 0-1.5-5-15-50-150-500-
1500; AC Peak-to-Peak, 0-4-14-40-140-1400-4000; Response, 30 cycles
to 3 mc; Ohms, 0-1000-10K-100K and 0-1-10-100-1000 megs; db,

—10 to +5. Includes all parts, tubes, battery, test leads and portabhle
case, 734 x 5% x 4-4". Easy to assemble. Shpg. wt., 6 lbs.

Model Y-125. Netonly...... ... .. .... .. ........... ...$24.95
Y-126. Hi Voltage Probe; extends DC to 50,000 v.. . .. . ... $ 475
Y-127. Hi-Frequency Probe; extends AC to 250 me.. . . . .$ 3.5

knight-kit 1000 Ohms /Volt VOM Kit

Model Y-128 Exceptional aceuracy and ver-
$ 95 satility at amazing low cost.
16 Ideal for service shop, lab or
Amateur use. Large 414”7, 400
microamp meter with separate scales for AC
and DC voltage and current, decibels and
resistance. Uses 1%, preciston resistors; has
3-position function switch and 12-position
range switch. 38 ranges include: AC, DC and
output volts, 0-1-5-10-50-500-5000 (1000
ohms/volt sensitivity); Resistance, 0-1000-
100,000 ohms and 0-1 meg (center scale
readings of 60, 150 and 1500 ohms); Cur-
rent, AC or DC, 0-1-10-100 ma and 0-1
amp; Decibels, —20 to +69 in 6 ranges.
Precision resistors are used as shunts and
multipliers to assure exceptional accuracy
of measurements. With all parts, battery,
test leads and black bakelite case with con-
venient carrying handle, 634 x 5% x 334".
A great value in an easy-to-build quality
instrument. Shpg. wt., 214 Ibs.

Model Y-128, Net only ...$16.95

6V -12V Battery Eliminator Kit
$3 295 High current rating; contin-

uously variable filtered out-
put; delivers 15 amps at 6
voits, 10 amps at 12 volts. May be used
as battery charger. Two meters provide
simultaneous current and voltage read-
ings. Shpg. wt., 18 ibs.
Model Y-129. Net only ... . .$32.95

Flyback Checker Kit
$ 50 Checks condition of all
19

types of horizontal output
transformers and deflection
yokes, as well as TV linearity and width
coils. 414" meter; widest range in its
field. Shpg. wt., 6 lbs.
Model Y-118. Net only. ... .$19.50

Sweep Generator Kit

$4375 Extreme linearity on a par

with costly lab instruments;
fundamentals to 250 mnic;
output flat within 1 db; electronic
blanking. Easy, money-saving assem-
bly. Shpg. wt.. 16 lbs.
Model Y-123. Net only... .. .$43.75

Capacitor Checker Kit

$ 50 Tests capacitors while in the
1 2 circuit! Has widest range
20 mmf to 2000 mfd. Ex-
clusive circuit for cancelling lead capa-
city. ‘“Magie Eye” indicator. Save 609,
over factory-wired units. 5 lbs.
Model Y-119. Net only... . ..$12.50



www.americanradiohistory.com

ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE

IN EASIEST-TO-BUILD, MONEY-SAVING KIT FORM

knight-kit 20,000 Ohms /Volt VOM Kit
Model Y-140 Outstanding quality and per-

$ 50 formanece at money-saving
29 low price. Features 1% pre-
cision multipliers; 414" meter
accurate within 2% of full scale deflection;
50 microamp sensitivity for 20,000 ohms/
volt input resistance on DC; front panel
“*Zero adjust”’; single switch to select fune-
tion and range. 32 ranges: AC, DC and out-
put volts, 0-2.5-10-50-250-1000-5000; Re-
sistance, 0-2000-200,000 ohms and 0-20
meg.; DC ma, 0-0.1-10-100; DC amps,
0-1-10; Decibels, — 30 to 4 63 in six ranges.
Moisture-resistant film-type resistors for
extreme accuracy. Carefully engineered cir-
cuit design achieves high sensitivity and
extremely versatile application. Kit ineludes
all parts, battery, test leads and black
bakelite ease with highly legible white
markings; size 634 x 514 x 334”. Easy to as-
semble. Shpg. wt., 5 lbs.

Model Y-140. Net only. . .. .$29.50

Voltage Calibrator Kit
Permits use of any scope as
precision peak-to-peak AC

$1 275

voltmeter. Puts a true
square-wave voltage on scope screen.
Selects any voltage between .01 and
100 volts; feeds external signal direct
10 scope for instant comparison. Shpg.
wt., 5 lbs.

Model Y-136. Net only..... . $12.75

$595

knight-kit High-Gain Signal Tracer Kit

Model Y-135
$2650 which permits visual and
aural signal tracing of RF, IF,
video and audio circuits. Has highest gain
tn 1ts price class. Traces signal from antenna
to speaker. Reproduces signal at plate or
grid connection of any stage. Identifies and
isolates ‘“‘dead” stages. Features: usahle
gain of 91 000; “‘magic eye’ with calibrated
attenuators for signal presence indication
and stage-by-stage gain measurements;
built-in 4”7 PM speaker; combination 2-
position probe, one for RF (6 mmf. input),
the other for audio. Provides noise test;
built-in watt-meter calibrated from 25 to
1000 watts, provision for external scope or
VTVM. Binding posts provide output trans-
former and speaker substitution test, plus

A remarkable value in an
easy-to-build instrument

knight-kit 5” Wide-Band Oscilloscope Kit

Model Y-144 « 5 mc Width tor Color TV
$ 00 « Horizontal Sweep to 600 kc

69 » 25 mv/inch, Sensitivity

o Z-Axis Input

Only $6.90 down » Printed Circuit Construction
Equals or betters the performance of commereially
wired scopes costing far more. Two printed circuit
boards and laced wiring harness assure wiring accu-
racy and cut assembly time. Ideal for lab use, color
TV servicing and high frequency applications. Wide
sweep range I3 lo 600,000 cps. Vertical response,
+ 3 db, 5 ¢ps to 5 me; only 1 db down at 3.58 me color
burst. High vertical sensitivity of .025 rms v/inch.
Input capacity, 20 mmf{. Qutstanding features: cath-
ode follower inputs; 2nd anode provides 1400 volts
high-intensity trace; push-pull amplifiers; positive and
negative locking; frequency-compensated attenuator;
Z-axis input; one volt P-P calibrating voltage; astig-
matism control; retrace blanking eircuit; DC position-

for value selection. Shpg. wt., 2 ibs.
Model Y-139. Net only .

external 280 volts B+. With all parts,
tubes and probe. 7x10x5” 12 lbs.
Model Y-135. Net only. ..

ing control. Includes CRT. 1414 x 914 x 16”. 40 lbs.
Model Y-144. Net only .. ... . ...

Y-148. Demodulator Probe. Net.
Y-147. Low Capacity Probe. 12 mmf. Net .

¢ 3.45

knight-kit 5” General-Purpose Scope Kit
Model Y-146

500

Only $4.20 down
Feature for feature the world’s best oscilloscope kit value. A stand~
out in its class with all these fine features: Printed Circuit wiring
board and laced harness for quiek, error-free assembly. Phantastron
Sweep Circuit for high linearity of sweep from 15 to 150,000 cps.
26 Millivolts Per Inch Sensitivity—3 times that of similarly priced
scope kits. Caltbration Voltage—1 volt peak-to-peak square wave,
fully regulated. Vertical Amplifier—frequency response + 3 db,
3 eps to 1.5 me (+ 6 db to 2.5 me). Includes: Directly coupled
positioning controls; retrace blanking circuit; frequeney-compen-
sated vertical input attenuator; positive and negative internal
sync; high 2nd-anode voltage for high-intensity trace; input capac-
ity, 45 mmf. Kit includes CRT. 9% x 1334 x 1734”. 26 lbs.

Model Y-146. Net only.

* Phantastron Linear Sweep
« 25 mv/inch Sensitivity

« Printed Circuit Board

» Retrace Blanking Circuit

.$42.00

$595

wt., 2

Model Y-138. Net only

Resistance Substitution Box :
Easily determines resistor values required in a circuit.
Makes available 36 standard 1-watt resistance values in
2 ranges between 15 ohms and 10 megohms, with 109,
accuracy. Slide switch selects range; 18-position switch
$ 5.95
C : Substitution B Audio Generator Kit R/C Tester Kit
upuc"unce ubshituhion box $ 50 Excellent design; range, 20 $ 50 Measures capacitance and
Makes it easy to find capacitor values needed in a circuit. cps to 1 me; less than .25, resistance. Balanced-bridge
Provides 18 standard values from .0001 mfd to .22 mfd. distortion; 600 ohm output. circuit; indicates power fac-
+ 209%. All values are 600 volt, except .15 and .22, Ideal for hi-fi testing; offers the flat re- 1 tor; tests capacitors at rated voltage.
which are 400 volt. 18-position selector switch. Shpg. sponse of a lab standard. Shpg. wt., | Large, easy-to-read dial and ‘‘magic
g 16 lbs. ' eye.” Shpg. wt., 10 lbs.
. $ 595 Model Y-137. Net only .. ..$31.50 Model Y-124. Net only.. ... $19.50

EASY TERMS AVAILABLE
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knim-kil All-Band Amateur Receiver Kit
Modet Y-726

1045

Only $10.45 down

» Tunes 540 kc to 31 mc

o Buiit-ln Q-Multiplier

« Constant Running HF Oscillator

« Worthy of the Advanced Ham Operator
« Printed Circuit Bandswitch

« Printed Circuit Board « 1.5 {v Sensitivity

A sensational communications receiver value with all the
selectivity, sensitivity and features of high-priced com-
mercial units. Uses printed circuitry throughout, includ-
ing the exclusive new KNIGHT-kIT printed circuit band-
switeh, for remarkably easy assembly. Covers 540 ke to
31 mec in 4 ranges; calibrated, electrical bandspread on
80-10 meter Ham bands; slug-tuned Hi-Q coils; contin-
uous, VR tube-regulated B+ applied to HF oscillator
lets you switch from standby to receive with no drift;
built-in Q-multiplier peaks desired signal or nulls inter-
ference; delayed AVC; provision for crystal calibrator
(below). Sensitivity, 1.5 microvolts for 10 db signal-to-
noise ratio. Selectivity: variable from 300 cps to 4.5 ke
at 6 db down. Exalted BFO injection. Controls: Main
tuning, bandspread, band selector, Q-multiplier selec-
tivity, Q-multiplier tune, null-off-peak, BFO pitch, RF
gain, AF gain, BFO-MVC-AVC-ANL, off -stby-rec-ecal,
antenna trimmer, and phone jack. Cold-rolled 4" steel

knight=Kits ror THe RADIO AMATEUR

knight-kit 50-Watt CW Transmitter Kif

Model Y-255

$3895

Only $3.89 down

« ideal for the Novice
* Pi Antenna Coupler

« Bandswitching—
80 to 10 Meters

There’s exceptional value in this very
popular bandswitching transmitter kit.
Compact and versatile, it's the perfect
low-power rig for the beginning novice
as well as the seasoned veteran. Has
bandswitching coverage of 80, 40, 20,
15 and 10 meters. Rated at 50 watts—actually operates at up to 60 watts
on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807.
Crisp, clean, cathode keying of oscillator and final. Built-in pi coupler
permits use with random length antennas. Has highly effective TVI sup-
pression. Other features not usually found in transmitter kits at this
low price include: Ceramic-insulated final tank capacitor; pre-assembled
switches; pre-wound parasitic chokes; ceramic coil forms; coax connector;
crystal and VFO socket on front panel; power take-off jack for accessory
equipment. Meter reads either plate or grid current of final. Takes crys-
tal or VFO without circuit changes. Cabinet interior and chassis are
copper-finished. Size, 814 x 1014 x 81{”. With tubes and all parts for
easy assembly. (Less crystal and key.) Shpg. wt., 19 ibs.

Model Y-255. 50-Watt Transmitter Kit. Net only. . . .

knight-kit Self-Powered VFO Kit

Complete with built-in power supply! Careful design and
voltage regulation assure high stability. Excellent oscillator
keying characteristics for fast break-in without clicks or
chirps. Full TVI suppression. Has plenty of bandspread;
separate calibrated scales for 80, 40, 20, 15, 11 and 10
meters; vernier drive mechanism. 2-chassis construction
keeps heat from frequency determining circuits. Output
cable plugs into crystal socket of transmitter. Output: 40v

on 80, 20v on 40. With Spot-Off-Transmit switch for spot
frequency tuning. Extra switch contacts for operating re-
lays and other equipment. Attractive metal cabinet, 834 x
6 x 6”. Ready for easy assembly. Shpg. wt., 8 Ibs.

Model Y-725. VFO Kit. Net only.

chassis. Handsome metal cabinet, 10 x 10 x 1614". (Less
phones, 8-0hm loudspeaker and S-meter.) 23 lbs.

Model Y-726. Amateur Receiver Kit. Net. ... $104.50
Y-727. S-Meter Kit for above. 1 1b. Net....... .. $9.50

Model Y-725
$92Q50
LV

Only $2.85 down

= ' knight-kit Amateur RF **Z"" Bridge Kit

Measures standing wave ratio (SWR) and impedance«of
antenna systems; ideal for adjusting antenna systems for
optimum results. Measures impedances from 20 to 400
ohms up to 100 me; SWR to 150 me. Any VOM may be used
for null indicator. With coax input and output connectors.
Meters both input and bridge voltage. Calibrated dial gives
direct impedance rcading; includes 1% precision resistor
for precise calibration adjustment. With all parts and
handy plasticized SWR chart (less meter). 214 x 3 x 414",
Shpg. wt., 114 lbs.

Model Y-253. “Z"” Bridge Kit. Net only.

knight-kit 100 Kc Crystal Calibrator Kit

Model Y-256
]_0 Mounting flanges for installation in or
back of receiver cabinet. Size only 114x
114x3”. Requires 6.3 v. at 0.15 amp and 150-300 v.
DC at 3-6 ma. Trimmer for zero-beating with WWV;
On-Off switch. Complete with tube, crystal, all parts
and easy-to-follow instructions. Shpg. wt., 1 Ib.
Model Y-256. 100 K¢ Crystal Calibrator Kit.
INEt On Ly e 88 4B A T i S Y AT SR o & & $10.50

Crystal frequency standard at very low
cost. Gives marker every 100 ke up to
32me. A “must’’ for marking band edges.

Model Y-253

$585

..$5.85

ORDPDER BLANK

ALLIED RADIO

ALLIED RADIO, Dept. PF, 100 N. Western Ave., Chicago 80, lll,
Ship me the following KNIGHT-KITS:

Quantity

Description Model No.

o
; 404-PAGE

ALLIED
CATALOG

See the 1958 ALLIED

404-Page Catalog for

complete listings of
more than 50 KNIGHT-KITS, covering Hi-Fi,
Hobby, Test instrument and Amateur Kits. The
1958 ALLIED Catalog Is your complete Buying
Guide to the world's largest stocks of every-
thing in Electronics.
[0 Send FREE 404-Page 1958 ALLIED Catalog.

enclosed. (For parcel post, include postage — express is shipped collect).

[OMy Down Payment in the amount of $ is enclosed. Send Time Payment form.

ALL PRICES NET F. O. B. CHICAGO
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SWITCH

CHASSIS "HOT™
117V ABOVE GND

WALL OUTLET

CHASSIS GROUNDED

HTV AC LINE

ML
Fig. 2—With plug in one way, chassis
is grounded; in other, 117 volts above
ground.
(Continued from page 100)

most portable TV sets, the chassis is
hot or directly connected to the line, and
the metal cabinet is connected to the
chassis through a capacitor—resistor
network like that shown in Fig. 3.
Without this network, large static
charges might accumulate on the cab-
inet, giving anvone who touched it an
unpleasant though not necessarily dan-
gerous shock.

In a transformer set, the current
from the electric line passes through
the transformer’s primary winding,
which is carefully insulated from all
other parts of the set, and through that
winding only (see Fig. 4). The trans-
former insulation effectively isolates
the secondary voltages from the line so
the chassis ground is effectively sep-
arated from the line. The B-supply
voltage in an ac set can be dangerous
—particularly to persons with heart
difficulties or with naturally damp skin
—but is not so likely to be contacted
accidentally because, to get a shock,
one must contact two points of widely
separated voltage in the receiver cir-
cuitry itself. An ac chassis is inherently
“cold.” Even ac equipment is not fail-
ure-proof. On rare occasions a capaci-
tor breakdown may short one side of the
line to the chassis or metal cabinet,
making it hot. There are also some sets
containing filament transformers or
autotransformers that are not entirely
isolated from the line, and so present
all the hazards of transformerless
equipment.

What to do about it

A number of ways to make electronic
household equipment completely safe
have been proposed. The Chicago au-
thorities have suggested making a
three-wire system (Fig. 5) mandatory
for transformerless sets. It is standard
practice for small hand-held tools and
appliances, and window air condition-
ers. A third wire is attached to the

OCTOBER, 1957

metal shell of the appliance and runs to
a pin on a three-prong plug. It has
been urged that the three-wire attach-
ment lead presents a new hazard. Most
householders do not hesitate to replace
or splice line cords, even of they will
not touch anything else electrical. With
a three-wire cord, confusion and the
possibility of wrong or dangerous con-
nections might result. In spite of that,
the three-wire line seems the surest
approach to safety in home electronic
and electrical equipment. The plan has
one weakness. Practically no homes
have the necessary three-wire recep-
tacles and though a municipality could
no doubt enforce a ruling that no equip-
ment be sold unless fitted with three-
wire plugs, it could not as easily compel
homeowners to install the necessary
three-prong receptacles.

This should not prevent the individ-
ual life-loving home owner from having
receptacles installed for his own elec-
tric and electronic equipment. It is com-
paratively simple to run a three-wire
line for the average TV set. The third
(grounding) wire may be attached
firmly under a screwhead on the cab-
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Fig. 3—A typical resistance—capaci-

tance isolation network.
inet. The three-prong receptacle is not
always so easy. The problem is to find a
good earth to which it ean be grounded.
Most modern homes are wired with con-
duit, armored cable or a three-wire
flexible cable with one conductor de-
signed to act as the ground lead. In
these cases installation is merely a mat-
ter of removing the two-conductor re-
ceptacle and replacing it with a three-
conductor type. The third prong must
be connected to the conduit, armor or
ground lead, and tests made between it
and a known good earth to make sure it
is actually grounded.

Some cheaper homes have been wired
with a two-conductor flexible cable
which makes no provision for ground-
ing, and some older houses may be
wired in the ancient knob-and-tube
style, with the wires widely separated
and run on porcelain standoffs or
through porcelain tubes. These systems
do not normally have a ground lead and
installing one is likely to be costly.

Even worse are the cases where
houses or parts of houses are wired with
ungrounded armored cable. This does
happen and is the reason why all three-
wire receptacles should be checked after
installation to make sure the grounds
are really grounded.

An apparently simpler proposal is to
use two-prong polarized plugs. You may
not be aware of it, but the chances are

www.americanradiohistorv.com
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10 to 1 that the receptacle on the wall
nearest you is polarized—one slot is
wider than the other. The wide slot is
connected to the grounded wire of the
electric system (or should be). Used
with a polarized plug (one prong larger
than the other) this would seem to
mean that a TV or radio set could be so
hooked up that the chassis would stay
at ground potential. But one serious
drawback stands in the way of this
easy-looking solution.

The polarized plug would make a
chassis safe if it were connected to the
grounded side of the line at all times.
Unfortunately, many pieces of equip-
ment, including most small radio re-
ceivers and some TV sets, have the line
switch between the set or chassis
ground and the line. When the switch
is opened, the connection to earth is
broken and the whole set becomes hot
(see Fig. 6-a). If the switch is on the
other side of the line (Fig. 6-b) so that
the hot lead is disconnected when the
switch is turned off, the equipment re-
mains connected to ground and is safe.

Another suggestion is that an isola-
tion transformer be used. This would
presumably make the set safe, but in an
awkward and expensive way. The sug-
gestion presumes that the sets are in-
herently unsafe, which is not the case.
The weight and bulk of an isolation
transformer destroy the portability of
a portable TV and the cost of a large
isolation transformer is high ($15-$20).

The technician's role

A more fruitful immediate solution is
to insure that nothing in done to a TV
set (or other piece of electronic equip-
ment) that will make it dangerous.
When the sets come from the factory,
they are presumably safe. How do they
become otherwise?

Two things can make a hitherto nor-
mal piece of equipment dangerous. One
is internal breakdown, such as the
shorting of a capacitor between a hot
chassis and cabinet. The other is ex-
ternal damage or improper servicing.
A cabinet can be dropped so that items
that should be separated come into con-
tact or the same result may be pro-
duced by careless servicing or inexpert
tinkering by unqualified repairmen. The
metal-cabinet sets, in general, have a
hot chassis carefully separated from
the cabinet by insulating washers or
strips. A capacitor shunted by a high-
ohmage resistor is usually installed be-

ON SOME CHASS!S
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Fig. 4—Why a transformer set is safer.
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Fig. 5—The 3-prong plug has a
grounded terminal.
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Fig. 6—Why a set can be safe turned
on and dangerous turned off.

tween the negative terminal of the cir- |
cuitry (normally the chassis) and the
cabinet, to prevent static charges, as |
pointed out previously. The antenna
leads may be entirely isolated from the |
rest of the circuitry, or may have a pair
of ecapacitors or capacitors shunted by
resistors. In the General Electric M3 |
—presumably the chassis involved in
the Skokie accident—the arrangement
is as shown in Fig. 7. Shorting of any |
of the capacitors can cause a hot cab- |
inet.

More serious is the possibility of
mechanical contacts. Where the chassis
is held to the cabinet with screws in-
serted through tapped nylon inserts, a
long screw may make contact with hot
metal. Shorts may actually be intro-
duced by tampering with antenna iso-
lating networks.

One manufacturer recognized the

problems of metal cabinets as long ago
as the introduction of the 8-inch per-
sonal portable. Instructions to the serv-
ice technician for replacing the chassis
in the cabinet include:
Make sure the insulating boards have been
placed in their proper positions. The boards
are provided to prevent any thin metal
object, which may fall or be inserted
through the louvres, from coming in con-
tact with high-voltage circuits or from
causing a short circuit to cabinet. [Italics
ours.]

More recent instructions—on current

17-inch portables—say:
The three insulating boards—one between
the lower chassis and the printed circuit,
another fastened to the bottom of the cabi-
net back and the third the disc around the
fine tuning shaft must be replaced if re-
moved for any reason. . . . A final check
should be niade when servicing the receiver,
to insure that no loose metal object is
shorting between the receiver chassis and
the cabinet. (RCA Service Data, 1957 No.
T1)

No similar warnings (other than the
usual hot-chassis notice) have been
found in other service data so far in-

} —a —

Cause of the Skokie electrocution
was a short through insulation to
the 135-volt B plus lead of the tele-

| vision chassis, a jury of experts re-
ported after examining the set. The
connection caused a combination of
direct current and the 120-volt ac
supply to appear between the outside
cabinet and ground, the jury stated.

Probable cause of the short was
stated: “The jury believes that dur-
ing the factory assembly the 135-volt
direct current bus was accidentally
wedged between the mounting
bracket and the vertical holding con-
trol.

The probability is very great that
the deceased died of shock from sim-
ultaneously contacting the TV set
and the grounded metal trim of the
kitchen counter top.”

— =l
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MODEL 315

Where quality is essential, yet costis a factor—
you can rely on these SHURE Microphones

FOR PUBLIC ADDRESS « HOME RECORDING:-
COMMUNICATIONS « PAGING AND INTERCOM
SYSTEMS

MODEL 737 A "MONOPLEX" : Uni-directional, moisture-proofed crystal microphonc—reduces
feedback by 67%! Can be used under adverse conditions of background noise where conventional
microphones would be practically useless. ‘“‘Humi-seal”” Crystal for trouble-free operation even
in humid climates. High impedance unit with excellent response to 10,000 cps. Output —54.0 db.

LIST PRICE $46.00

MODEL 51 “SONODYNE": Semi-directional, dynamic microphone. Switch for fow, medium,
or high impedance makes it three microphones in one! Ideal for recording and ‘‘close-talking”
applications. Frequency response is 60-10,000 cps, Output —52.5 db. Unusually rugged micro-
phone; can be used in any climate, indoors or outdoors. LIST PRICE $49.50

MODEL 315 “GRADIENT": Bi-directional high fidelity microphone with multi-impedance switch.
Picks up sound equally from front and rear; is ‘“dead™ at sides. Ideal for interview broadcasting
or group recording. Frequency response 50-12,000 cps. Provides exceptional voice and music
reproduction. Particularly useful in installations where feedback is a problem. Output ~57 db.

LIST PRICE $85.00
All three units have rugged, die-cast metal cases and are finished in a rich satin chrome.

SHURE BROTHERS, INC.
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212 HARTREY AVENUE . EVANSTON, ILLINOIS
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Clippings

(4 series of service hints
gleaned from the notebooks
of Mallory design and
application engineers)

Some replacement capacitors may be physically
larger, or slightly more costly, than the original
capacitors used in a piece of equipment. Still it
may be preferable to use these replacement
capacitors which are not “exact’, rather than
obsolete the equipment because “‘exact replace-
ments’’ are not available.

For example, one or more sections of a multiple
unit can be left unconnected, if not needed,
without affecting or impairing the capacity or
useful life of the remainder of the units.

A separate tubular capacitor can be paralleled
with any section of a multiple capacitor to
create a capacity section not available in stock
multiple units. The lowest voltage rating of the
paralleled sections must not be exceeded!

Regardless of the circuit—you can count on
Mallory capacitors to do any service job—right.
See your Mallory Distributor, today, and lay in
a working replacement stock.

MaALLORY

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

TELEVISION

spected, but there is little doubt that
most service manuals pripted in the
future will carry very definite warn-
ings and information on proper pre-
cautions to be taken when servicing
such sets.

Summary

It is possible and necessary to in-
crease the TV and radio safety factor
greatly by following a few simple pre-
cautions:

Make sure that the insulating me-
dium provided by the manufacturer is
not removed or damaged during serv-
icing. If it is damaged, replace it.

After the set is installed in the cab-
inet, make a visual check, then finally a
check from cabinet to a known ground
with an ac voltmeter, with the plug in
both positions in the receptacle and
with the power switch in both on and
off positions.

Make sure that isolating networks,
especially in antenna circuits where
they are more likely to be disturbed, are
intact. The ecabinet-ground test will
check the capacitors in these networks.

The service technician or technical
set owner may under some circum-
stances take further steps to insure
safety:

% 1594 SEL RECT (2)

5w wov |
I B+ TO FILTER

4la
ﬁzg 35V A\ TO OTRER HTRS
w

U prom orheR

T | ATRS
| Y |

1 VHF

0047

.

{

[ | 4%0upt | !
I [l
—————d

Fig. 7—Isolating networks in the
General Electric M-3 chassis.

If the power switch is found to be in
the hot side of the line, a two-prong
polarized plug may be attached, making
sure, of course, that the large prong is
on the chassis side; if three-prong re-
ceptacles can be installed, a three-wire
lead may be used to ground the cabinet.

Sets may be placed well away from
grounded objects like radiators, bath-
tubs or pipes. They can also be situated
well away from windows, where rain
may drive in the back and temporarily

| short insulating boards.

Sets should be inspected immediately

| after any damage, such as may be

caused by tipping over a portable TV
stand.

Obviously, the usual procedures, such

Capacitors * Conirols & Vibrators * Resistors © Swritches © Kectifiers
Pawer Supplies » Fillers » Mercury ond Zint-Corbon Boferies
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as checking for frayed line cords,
should be observed and the fire hazard
should not be ignored. Check for, and
replace, oversize fuses and warn
againsi installations in poorly venti-
lated places.

The technician may also perform
another service of considerable psycho-
logical value. On completing work on a
receiver, he can give the owner a state-
ment that the equipment has been
tested and found free from shock haz-
ard. This may be typed out on the bill.
At the present time, such a statement
will carry considerable reassurance to
the owner and may even be of value to
the technician if an accident shoeuld oc-
cur some time after the equipment has
been serviced. END

REFERENCES

Cyrus Glickstein, “Don’t Be a Shock Absorber,”
RaD1o-ELECTRONICS, March, 1957, page 46.

Guy Slaughter, “Murder by Radio,” Rablo-
ELecTRONICS, March, 1950, page 44.

A BRUSH WITH DEATH

The greatest occupational hazard in
TV servicing is the ever-present danger
of a picture-tube implosion. Although
it doesn’t happen too often, most tech-
nicians know the hair-raising sensation
when the neck of a tube cracks or
snaps off.

This may happen while a chassis is
being carried and the protruding neck
is carelessly bumped against a door
frame or in some cases during the
installation or removal of a tube from
a tight-fitting yoke.

In any event, the technician is usu-
ally in a precarious position and for
several seconds can do little more than
hold his breath and hope . . . as he
listens to the tell-tale hiss of rushing
air.

On one occasion, a near-victim was
driving in a coupe with a 2l1-inch
chassis and tube on the seat beside
him. The speaker was resting directly
behind him, near the rear window. At
a sudden traffic stop the speaker fell
forward and struck the picture tube.

Of course it was all over in a split
second and the driver remembers noth-
ing more than the boom of the implo-
sion and the awareness of flying glass.
When I saw him emerge from his car
a few minutes later, his head was drip-
ping blood and he staggered dazedly.

The inside of car was a shambles
with broken glass everywhere, no one
piece much larger than a half-dollar.
The material damage was extensive:
one yoke, one flyback transformer,
eight tubes, one speaker, several items
on the car’s instrument panel and two
windows. The latter, one on each side,
were apparently shattered by the im-
pact of the flying pieces of the l%2-inch
faceplate.

The remarkable thing is that the
driver wasn’t seriously injured. Within
this area of bombardment he escaped
with only a few superficial cuts, one
being on the chin, only a fraction of
an inch from the throat.—Charles G.
Buscombe
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MALLORY VIBRATORS

to meet every service requirement

n FOR THE VERY BEST IN PERFORMANCE. ..

Mallory Gold Label Vibrators are the result
of over 27 years of vibrator pioneering and
leadership. Employing the exclusive Mallory
buttonless contact design, they eliminate
problems of sticking contacts . . . insure
positive starting . . . provide far longer life. ..
are unbelievably quiet. For utmost
dependability, and to build your reputation
for service, make Mallory Gold Label
Vibrators your standard of quality.

FOR ECONOMY JOBS. ..

The Mallory Highlander is a new line designed
expressly for the jobs that must be done at a
lower price. It delivers trouble-free service
longer than any vibrator in its price class—
second only to the Gold Label line. Ask

your Distributor for the new Mallory
Highlander—in the handy new

10-pack carton.

P. R. MALLORY & €O. Inc., INDIANAPOLIS 6, INDIANA
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How Far Can You Go
in Electronics
Without a Degree?

“Student’’ Fred Guther in the IBM school

Fred Gunther has no degree. Yet, today, at
IBM, Fred is a Technical Engineer working on
America's biggest electronics project. His
story is significant to every technician who
feels that lack of formal training is blocking
his road to the top.

Let’s go back to 1950 and watch Fred Gunther,
at 18, as he goes about the business of determin-
ing his life’s work. Fred spent almost a year
trying his hand at various jobs. None of these
turned out to be the one that Fred wanted to
devote his life to. So, still undecided about his
career, Fred entered the Navy for a four-
year hitch.

Fred learned something very valuable in the
Service, as have many other men who eventu-
ally discover the electronics field. His aptitude
tests revealed him as an excellent electronics
prospect, and he received ten months’ training
in electronics fundamentals and radar. Upon
his discharge in 1955, he was an Electronics
Technician, First Class.

Something even more important to Fred’s
career occurred during his Service hitch. He
began to hear such terms as ‘“‘automation’ . ..
‘“data processing” . .. “electronic computer.”
“Then, one evening, while glancing through the
paper,” he recalls, ‘“I spotted a story about
Project SAGE.”

RADIO-ELECTRONICS
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What is Project SAGE?

SAGEmeansSemi-AutomaticGround
Environment. It is part of America’s
radar warning system—a chain of de-
fense that will ultimately ring our
country’s entire perimeter. At the
heart of this system are giant elec-
tronic computers, which digest data
filtered in from Texas towers, picket
ships, reconnaissance planes, ground
observers. The computers analyze
this information for action by the
Strategic Air Command and other de-
fense units. These computers are the
largest in the world. Each contains
perhaps a million parts—occupies an
entire city block. They are built for
the Project by IBM.

Answering instructor’s questions

Fred joins IBM

SAGE fascinated Fred, for it em-
bodies the most advanced electronic
concepts in giant computer work.
And, when he learned that IBM
would train him at full salary, plus a
living allowance, to become a Com-
puter Unils Field Engineer, he seized
the opportunity. Fred started his new
electronics career in the IBM school,
with twenty other technicians. He
attended classes8 hoursaday. Courses
consisted of some 20 subjects—com-
puter circuitry and units, main-
tenance techniques—everything he
would need to become a full-fledged
Computer Units Field Engineer.

Assigned to McGuire AFB

His training completed, Fred was
assigned in May, 1956, to McGuire
Field, where the first of the giant
SAGE computers is located. Here he
assisted in the cable installation for
this vastly complicated electronic
giant. He helped to set up the com-
puter, interconnect its many sections,
check it out and make it ready for
operation. Fred spent five months

QCTOBER, 1957

at McGuire Air Force Base, but his
education was not yet completed.

Becoming a
Computer Systems Engineer

“I like to think it was due to my in-
terest and grade of work,”” Fred says,
“but at any rate, last October I
was invited to return to Kingston for
further training—to become, in fact,
a Computer Systems Engineer. Natu-
rally, I was proud and pleased, for
this training would give me a much
greater range of understanding . . .
make me more valuable to the com-
pany and myself . . . and give me a
chance to assume actual engineering
responsibility.”” Fred completed the

At the operating console of the computer

Computer Systems course. After sev-
eral months of outstanding work in
his new capacity, he received a third
promotion—to Technical Engineer—
in a field engineering liaison group.

What does the future hold?

What does the future hold for Fred
Gunther, now that he has become a
Technical Engineer? “It's hard to
even set a goal in a field as rapidly
moving as this,”’ Fred says, ‘‘but with
my IBM training back of me, the
future sure looks good. I've advanced
from Radar Technician to Computer
Units Field Engineer to Computer
Systems Engineer to Technical Engi-
neer in {wo years—and received a val-
uable electronics education besides!”’

How about YOU?

Since Fred Gunther joined IBM
Military Products and the Project
SAGE program, opportunities are
more promising than ever. This long-
range program is destined for increas-
ing national importance, and IBM
will invest thousands of dollars in the
right men to insure its success.

www americanradiohistorv com

If you have 2 years’ technical
schooling—or equivalent experience
—IBM will train you for 20 weeks
as a Computer Unils Field Engineer.

This intensive training leads to
positions of unusual responsibility.
Thousands of IBM electronic engi-
neers, graduates of this course, can
vouch for its effectiveness.

After training, you will be assigned
to an area of your choice within the
United States. You receive salary,
not wages, plus overtime pay. In
addition, every channel of advance-
ment in the entire company is open,
and IBM is a leader in a field that is
sky-rocketing in growth. And, of

e

Home to the family, Pemberton, N. J.

course, you receive the famous IBM
company-paid benefits that set stand-
ards for industry.

® ® ®

WHY NOT WRITE—today—to:

Mr. N. H. Heyer, Room 3110
Military Products Division
IBM Corp., Kingston, N. Y.?

You’ll receive a prompt reply. Per-
sonal interviews arranged in all areas
of the United States if your résumé
of experience and education indicates
you have the qualifications.

®
» DATA PROCESSING
» ELECTRIC TYPEWRITERS

MILITARY
PRODUCTS

» MILITARY PROOUCTS

« SPECIAL ENGINEERING PRODUCTS
« SUPPLIES

« TIME EQUIPMENT
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Practical
COLOR
® Installation

Part II—Purity, degaussing and convergence
are the key to Red and Fuzz discussion

OW, before we get back to this
degaussing routine,” remarked
Fuzzball, “which do you do first,
purity or convergence?”

“From a practical standpoint, you
should make up your mind right away
which you are going to do,” Red ob-
served.

“So, how do I make up my mind?”
asked Fuzzball helplessly.

“Maddening, isn’t it?” Red grinned.
“All you do is to start on the one that
is out the farthest.”

“That makes sense,” Fuzz admitted,
“but it gets confusing. One service
manual I remember tells you to make
good static convergence before and dur-
ing purity adjustments — another tells
you to make all the purity adjustments
before going to the convergence con-
trols.”

Red stuck his tongue in his cheek. “If
you listen to too many guys at the same
time, you’ll just make more business for
the head-shrinker. In this racket you
got to try to get the general idea of
what it’s all about.”

“The way I understand it, then, is
like this,” Fuzzball mused, “if the con-
vergence looks pretty decent but the
purity is for the birds, I start to bring
in the purity first. Then I touch up
the convergence and ought to have it
made.”

“You’re so right,” agreed Red. “And
of course, sometimes vice is versa. If
the purity happens to look about right
but convergence is cruddy, then you
work on convergence to start with,
and end with purity touchup, in case
it seems like there is room for improve-
ment.”

“Likewise and furthermore,” sug-
gested Fuzz, “if they are both out quite
a ways, you might have to work back
and forth several times between them.”

“Sometimes I feel like there is really
some hope for you,” Red remarked ad-
miringly.

“OK, never mind the compliments,”
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Fuzz muttered; “let’s get back to de-
gaussing.”

Red inhaled a thoughtful swig of
java. “Well,” he said, “first you got to
get a degaussing coil. Some of the
screwdriver mechanies tell me you can
use the ac feld from a soldering gun
—personally T wouldn’t know anything
about that.”

“You got me fogged,” protested
Fuzz. “What’s a degaussing coil?”

“Just a large air-core coil that you
plug into the 117-volt ac line,” Red ex-
plained. “They are stocked by some
jobbers, or you can make your own.”

“Could I make a degaussing coil?”

“Sure thing. Any country boy can do
it. Just wind 800 or 400 turns of mag-
net wire—about No. 22 or 24—on a 12-
or 18-inch circle and tape it up like a
doughnut. Connect 8 or 10 feet of zip
cord to the coil and you got it made.”

*“So how do I use it, in case the purity
is bad on the picture tube?”

“That falls in the class of easy prob-
lems for easy boys,” Red grinned.

“To listen to you,” Fuzz protested
sourly, “I would figure that I belong to
the new generation of idiots.”

“It’s only one man’s opinion,” Red re-
plied soothingly. “But seriously, the
first thing you do is to remove the rim
magnets from around the picture tube.
In a Motorola set, you unsnap the mag-
nets from their clips, and lay them aside
while the tube is being degaussed. In an
Admiral, you find the other type of rim-
magnet arrangement—the rim magnets
can be pulled back into iron cups or
magnetic shunts. When the magnets
are inside the shunts, there is no danger
of demagnetizing them with the field
of the degaussing coil.”

“Suppose somebody forgets about the
rim magnels?”

Red made a weak gesture. “As Con-
fucius say, ‘You have had it.” You will
take so much magnetism out of the rim
magnets that they won’t do a job any-
more.”

WWW.americanradiohistorv.com

“0OK,” agreed Fuzz, “I’ll remember
about the rim magnets. So how do I
use the coil?”

“First try degaussing the tube from
the front. Plug the coil into an outlet
and hold it square in front of the scrcen
for 20 or 30 seconds. Then back off
slowly. When you are 6 or 8 feet away
from the receiver, you can unplug the
coil.”

“Why this slow backing away before
the coil is unplugged?” asked Fuzz with
a puzzled look.

“Well, when you unplug the coil,
there’s going to be a spark at the con-
tacts and a surge through the coil. It
could leave the tube magnetized worse
than when you started. You have to
get far enough away that the surge
won’t affect the tube.”

“Should the set be turned off?” asked
Fuzz.

“Doesn’t have to,”” replied Red, ‘“al-
though it could be called good practice.
If you have the set on, you’ll get a color
pattern on the screen that’s out of this
world, in case you’re the curious type.”

“Then I recheck the purity?”

“Yep. Usually, the first treatment
does it. In some cases, the tube or the
tube shield or the chassis itself gets
magnetized in a spot where the first
treatment doesn’t get it.”

“What do I do when the ball bounces
in that direction?”

“Well, then you have to get the de-
gaussing coil down around the sides of
the tube, and maybe under the chassis,
too. But when you are working back on
the tube, be sure to remove the beam
magnets, lateral corrector magnet and
purity magnets while you’re using the
coil. If you demagnetize them and
have to come back to the shop for re-
placements, the boss will chew you out
but good.”

“] see where you got to use the coil
with discretion,” Fuzz admitted.

“You said a mouthful,” Red agreed.
“Just get careless once and lay the coil

RADIO-ELECTRONICS
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3 Slide Transparencies
and One Clear Acetate
Supplied with Dyna-Scan
includes one Indian Head,
one White Dot, and one
White Line crosshatch
pattern, plus one clear
acetate for messages
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AT ANY TIME—TO ANY TV SETS

MODEL
1050

Displays any pattern, picture,
or message for TV servicing or
for closed-circuit telecasting

Provides crystal-controlled,
full color rainbow display
for complete color TV testing

Provides FM sound carrier. Has
built-in audio tone generator
plus input for tape, tuner, mike

P

ONWNA-SCAN

PORTABLE VIDEO and AUDIO GENERATOR

THE FLYING SPOT SCANNER produces a
composite video and sync signal that oper-
ates any standard black & white or color
TV receiver, at any VHF television fre-
quency. Reproduces your own test pattern
or picture on the TV screen with high defi-
nition, anytime, anywhere, from any slide
transparency-or transmits messages typed
or written on clear acetate. Can be used
with one or more TV sets or fed into a mas-
ter or community antenna system. Maxi-
mum resolution capability is well in excess
of 450 lines at video.

BUILT-IN COLOR-SCAN provides crystal-
controlled, full color rainbow display of
orange, red, magenta, blue, cyan, green.
Enables you to test color sync circuits —
check range of hue control — align color
demodulators, etc.

BUILT-IN AUDIO-S5CAN provides FM sound
transmission exactly like a TV station, 4.5
megacycles above video carrier, with modu-
lation from any available audio source. En-
ables you to combine speech or music with
the video display. Can be modulated with
built-in 400 cycle tone generator for test
signal or from external signal source such
as microphone, tape recorder, FM - AM
tuner, or from audio oscillator. Has built-in
audio amplifier and volume control.

BaK MANUFACTURING CO.

3726 N. Southport Ave. « Chicago 13, lllinois
Canada: Atles Radio Corp., 50 Wingold, Toranta 10, Ont. Export: Empire Exporters, 439 Broadway, New York 13, N.Y.
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See your B&K Distributor, or write for Bulletin 1050-E

Facilitates servicing, installation or demon-
stration of black & white and color TV
receivers. Provides closed-circuit TV sys-
tem with both video and audio for com-
mercial, industrial, and educational appli-
cations. Allows convenient stand-by and
break-in, or distribution line check, for
community antenna system operation.

Model 1050 DYNA-SCAN complete portable video
and audio generator, with built-in Color-Scan and
Audio-Scan. Includes 3 test pattern slide tronsparen-
cies, one clear acetate and slide holder. Comes with
6 ft. r.f. cable. Size 16%2 x 103 x 9% in.

Net, $25995

Model 1000 DYNA-SCAN picture and pattern video
generator. Hos all the features of the Model 1050
above, except without the Color-Scan and

Audio-Scan sections. Net, $19995

Color-Scan or Audio-Scan or both can easily
be added to the Model 1000 at any time.

Model C15 COLOR-SCAN for Model 1000. Net, $19.95
Model §16 AUDIO-SCAN for Model 1000. Net, $29.95

Available from most Electronic Parts
Distributors on easy time-pay plan.
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555AY0

YOU NEED THESE FEATURES:

Meter Movement Protection up to 500 times overload
is provided by a rectifier network.

The 555A Measures: AC Current, DC Current, AC Voltage
DC Voltage, Output, Resistance

’

43 Unduplicated Ranges

Separate Range and Function Switches

Double Magnetic Shielding

3% DC, 4% AC Permanent Accuracy

Easy to Read, Four Color Scales 47 ** long

Metal Case with Die Cast Bezel 6 V3'' x 4 %' x 2V "
Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC

NEW LOW PRICE

Not $49.50. but priced lower than ever
befare. Complete with probes and bat-
teries. (Replaces former model 555 )

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY

151 Pasadena Avenue, South Pasadena, California
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near a meter, and you’re in hot water.
That meter will read low and can’t be
used until it goes back to the factory
for repair.”

“How does a picture tube get mag-
netized, anyhow?” Fuzz asked.

“Lots of ways. Some guys forget
and use magnetized tools around a
color set. If you get screwdriver-happy,
you'll have a degaussing job right away.
Sometimes a guy forgets and lets a PM
speaker get close to the picture tube.
Some meters have an external field
that causes trouble if the meter is
rested on the tube or shield. Then, there
are cases that you just can’t tie down—
the set has been running OK but the
purity gradually gets out and can’t be
adjusted unless a degaussing job is

{ done.”

“I reckon I ain’t too sharp, but I'm
hep,” Fubb remarked. “Then what
comes after the purity adjustments?”

“Can’t figure whether you’re brag-

| ging or complaining,” Red replied. “But

we ain’t quite through with this purity
deal yet.” In most cases, the green and
blue fields will come in OK after you
get good red purity. You will find cases
though where you may have to compro-
mise a little in purity adjustments for
the three fields.”

“How do you compromise?”

“Well, you work back and forth be-
tween the three fields and always favor
the red as much as possible. The cus-
tomer will be most critical of the flesh
tones because the actors carry the
action and their faces are the center
of attention. That’s why you should
balance the purity in favor of the red
field, when necessary.”

Fuzz pulled a bottle of aspirins out
of his pocket and handed it to Red.
“Have two,” he offered; “they’re small.”

“It isn’t really that bad,” Red replied.
“There’s headaches all right, at the
start, but when you get enough prac-
tical experience this color setup is a
breeze.”

“What else should T know about the
purity adjustments?” asked Fuzz.

“That’s about it. As a final check
balance up the three screen controls
for a neutral gray raster and see if
there is any tinting anywhere on the
screen. If you see any you will know
that you slipped a little somewhere
along the line. Sometimes, when the
tinting is very minor at this point, you
can make the final purity touchup on
the gray raster without going back to
the individual color fields.”

“Then we get with the convergence,”
Fuzzball suggested.

“Well, this is where you come to the
piece de résistance, as yvou might say.
For the first few days, you’re going to
figure that color TV is a comedy of
errors, and wonder if you have all your
buttons.”

“Pm listening.”

“OK. It’s easy enough to get good
convergence in the center of the screen
by adjusting the three beam magnets
and the lateral corrector. Getting con-
vergence at the top and bottom and

RADIO-ELECTRONICS
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Examine it today

-_—
Being introduced by leading Electronic Parts Distributors §

PY RA M I D ELECTRIC COMPANY

1445 Hudson Blvd., North Bergen, New Jersey
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We hit the target again . . .
with this new, modern version of the
most wanted service-test instrument.

Pyramid introduces the CRA-2
Capacitor-Resistor Analyzer, a versa-
tile, up-to-date, moderately priced test

‘instrument. The CRA-2 is the perfect

multi-purpose analy~er for the tech-
nician, serviceman and engineer, in
industrial and military electronics,
black and white, and color television,
and all related fields.

The guesswork has been removed
from weircuit trouble shooting. When
making leakage:current measurements;
the values are read directly from the
meter while the rated operating volt-
age is applied to the capacitor. A
vacuum-tube ohmmeter circuit dis-
plays acdurate insulation-resistance
values on the meter for many types of
capacitors. The extended range cali-
brated power factor control permits
power fadtor measurements of electro-
lytic eapacitors rated as low as 6 volts
DC working and as high as 600 volts
DC working. This special “QUICK
CHECK"’ circuit performs rapid “IN
CIRCUIT” test for short, open, inter-
mittent high RF impedance and high
power factor without removing or dis-
connecting the component from its
operating circuit.

FEATURES

“Quick Check" in circuit test for Open Circuits.
Short Circuits. Intermittents. High RF
Impedance. High Power Factor.

Speedily and accurately checks:
Capachtance. Power Factor. Resistance.
insulation-Resistance. Leakage Current.

Precision meter for accurate readings of
leakage current, applied voltage and
ihsulation resistance.

Combination Wien and Wheatstone bridge.
Accurate vacuum-tube meter circuit.

Parts of the highest quality are used. Wire
aond wiring meet military specifications.
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Using the degaussing coil on a color TV installation.

sides of the screen is a horse from a
different garage—this is where the
dynamic convergence controls come in.”

“So I turn on the white dot generator
now.”

“Reet. And make blame sure that the
generator is synced in at 15,750 cycles.”

“Why is that so important yet?” Fuzz
asked.

“Simply because the horizontal phas-
ing coils are turned to resonance with
the horizontal sweep frequency, as I
will explain. Obviously, if your white
dot generator is locking in a hundred
creles or so off frequency, you will mis-
tune the horizontal phasing coils—you
can converge the picture tube but,
when you tune in a black-and-white
program, the tube will be out of con-
vergence on the left- and right-hand
sides and the customer will complain
about rainbow fringing.”

“I see what you mean. Then I’ll go
bats doing the dynamic convergence all
over again.”

“That’s it,” Red agreed. “A guy could
end up in a padded cell.”

“So how can I be sure the white dot
generator isn’t a white elephant gen-
erator?”

“Well,” said Red, “there are several
ways. Some generators have hori-
zontal sync and some don’t. If the
generator doesn’t have sync, you have
got to supply sync from a black-and-
white station transmission—the instrue-
tion book for a generator of this type
explains how to do this.”

“But,” suggested Fuzz, “if the dot
generator has its own sync, I have
nothing to worry about.”

“Not if you use your head for some-
thing besides a hat rack,” agreed Red.
“You will find that some generators
provide a crystal-controlled sync oscil-
lator and you have nothing to check
out. Other dot generators use a vfo
syne oscillator with a control on the
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instrument panel for setting the sync
frequency.”

“Is it a job to set the sync to the
right frequency?”’ asked Fuzz.

“It’s easy enough,” Red replied, “if
you watch the screen pattern while
you’re adjusting the sync frequency.
All sets have at least a trace of 60-cycle
hum in the circuits and when the ver-
tical sync is zero-beat with the power
line, there is no writhing or movement
in the dot pattern. But, if the ver-
tical syne is not zero-beat with the
power-line frequency, you’ll see more or
less snaking in the pattern.”

“Clue me in here,” Fuzz protested.
“We started talking about setting the
horizontal syne frequency in the gen-
erator and now you talk about the ver-
tical sync rate.”

“It’s simple enough,” Red explained.
“The horizontal sync and vertical sync
in this type of generator are locked
together—if one is right, the other is
correct too.”

“] got you now, Red. The station
operates its own vertical sync in step
with the power-line frequency, I heard
somewhere.”

“You heard right,” he agreed.

“What size dots are best?”
asked next.

“Frankly, I can’t answer that one,”
Red admitted. “So much depends upon
the particular situation and personal
preferences. On some of these color
sets. you have to make some or all of
the convergence adjustments from the
rear, using a mirror in front on the
screen.”

“That’s where large dots will come
in handy,” Fuzz suggested.

“As a matter of fact, you may not
be able to see small dots at all in a mir-
ror, unless you darken the room like
the inside of a cow. You better have a
pretty good mirror, too.”

“Guess though, if I had a helper along

Fuzz
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in a case like that, he could tell me how
the pattern looks from in front,” Fuzz
remarked.

“Only after you have both had plenty
of experience,” Red shot back. “Other-
wise you will find out quick that you
are not talking each other’s language.”

“Small dots would give you a more
accurate check on convergence, wouldn’t
they ?”

“They’d tend to,” Red agreed. “Don’t
forget too, that it will be a cold day in
July when you get a picture tube 100%
converged. The trick is to know when
to stop.”

“When would that be?” Fuzz asked.

“Well, as a general rule, if you can’t
see any misconvergence when you are
5 feet back from the screen, you prob-
ably have convergence about as close
as you are going to get it.”

“Suppose the customer complains,
though, about not having 1009% con-
vergence?”

“We have an almost irresistible urge
to shoot him right at the beginning,”
Red advised him. “I generally put his
name on the stink list, and tell him I'm
all booked up the next time he calls.”

“Not to get off this fascinating sub-
ject of customer beefs,” Fuzz said,
“but I been hearing a lot about white
crosshatch for convergence. What’s the
scoop?”’

“Well, I like it for at least certain
parts of the job,” Red replied. “How-
ever, I can get along very nicely with
white dots only. Seems to be partly a
matter of opinion, I would say.”

“] know that we have juggled with
at least a dozen dynamic convergence
controls,” Fuzz remarked. “Where do
I start?”

“We covered the beam magnets and
the lateral corrector for center-screen
convergence,” Red replied, “and the
main thing to keep in mind here is that
these static convergence controls, as
they are called, produce exactly the
same motion of a color dot at any point
over the entire screen.”

“Then the dynamic controls cause
nonuniform dot motions,” Fuzz sug-
gested.

“That’s what they do. The first rule
is to keep the three color dots converged
at all times in center screen while work-
ing the dynamic controls to bring in the
dots around the edges of the screen.”

“] smell something here,” Fuzz an-
nounced. “Do you mean that the dy-
namic adjustments will interact with
the static adjustments and throw the
convergence out at center screen?”’

“You are so right,” Red replied. “Con-
vergence is a matter of continual back-
and-forth adjustments. That’s one of
the reasons why it eats up so much
time.”

“Clue me in a little more on these
dynamic controls.”

“Well, you have the dynamic group
for vertical—usually six controls. Then
you have the dynamic group for hori-
zontal—again usually six controls. In
some cases you may also have a couple
of yoke balancers for final touchup.”

RADIO-ELECTRONICS
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NOW .. you can sell a TV Antenna
designed for your area

LONGVIEW,
TEXAS
SPECIAL

UHF-VHF
SPECIALS

MODEL
8.7

SAN DIEGO

VICKSBURG

FRONT-TO-BACK

SYRACUSE-
ROCHESTER
SPECIAL |

CHICAGO
SPECIALS

{ - S —
FLORIDA,
WEST COAST
SPECIAL
1 =
DETROIT-
TOLEDO
SPECIAL

-t —— ——

v ¢ N SOLVING UNUSUAL, LOCALIZED RECEPTION PROBLEMS,
FINCO has proved that the only positive way to develop the most
efficient and economical TV Antenna is by actual MOBILE RE-
SEARCH LABORATORY TESTS combined with Expert Topology and

-

Channel Power Plotting.

If a distributor qualifies, Finco's research department assumes the

task of studying the specific, local reception problems. If the prob-

lems can possibly be solved the result is an exclusive Red-Hot,

High-Profit Hi-Performance Antenna For Your Area —

Hundreds of FINCO research projects are now in process or already

completed, giving dealers and servicemen a big jump on their
competition. The total cost to your Jobber IS HIS COOPERATION
. urge Your Jobber to write, wire or call FINCO TODAY !

THE FINNEY COMPANY

Copyright 1987, The Finney Co.

OCTOBER, 1957

34 West interstate Street * BEDFORD, OHIO * Telephone: BEdford 2-6161

Form No. 20-19%
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DUO-DIRECTIONAL

the leader
always is!

SPECIALS

PITTSBURGH
SPECIAL

GEOMATIC
SPECIALS

mitated . ..

FiINCO
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SNOWY PICTURE? |
TRY THE BENco

LOW NOISE

SUPER ‘20°

MAST-MOUNTED

BOOSTER

® Very Low Noise Cascode Circuit
Brings Weak Snowy Pictures to
Entertainment Level.

® Automatic ON-OFF from TV Re-
ceiver

® Easily mounted on Mast

® Supplied Complete with all Con-
nectors {Solderless)

® 20 DB Gain

® Contains separate 3-tube Amplifiers
for High and Low Bands (3 Dual
Triodes).

® Amazing Low Price

SAL.00
Suggested
User Net

BENCO research engineering has its
eye on the future. We're proud of our
large new pilant and facilities where we
are producing the finest VHF and UHF
Pre-amps, Crystal Converters, Solderiess
Tap-offs and Line Amplifiers. Write for
full information.

USE THIS HANDY COUPON

Benco Television Associates Ltd.,
27 Taber Road
REXDALE, Ontario, Canada

O P’lease send me complete details on the
SUPER ‘207

{J Other Eqguipment for Hotels. Motels
Abartments and Community Systems

City
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“Which do I start in with first?”
“It’s customary to start vertical

| dynamic convergence first. You pick

out a column of dots down the center
of the screen and start making vertical
dynamic adjustments to converge this
column of dots—forget the others.”

“Why do we work on just the center
column of dots?”

“Simply because convergence at the
left- and right-hand sides of the screen
is affected much more by the horizontal
controls, and you will go all around the
mulberry bush if you pay any attention
to them at this point in the procedure.”

“T see,” said Fuzz. “How about filling
me in on the vertical controls?”

“Well, we have them grouped into
red, green and blue controls. We have
a tilt and an amplitude control for
each color—total of six.”

“They interact with each other?”

“Unfortunately, yes. You will seldom
be able to make a final adjustment once
and for all on any one of these con-
trols,” Red observed.

“Now, judging from the names, I
guess the tilt controls will make the
column of color dots slant one way or
the other.”

“You're partly right,” Red agreed,
“but you’re partly wrong, too. The red
and green tilt controls produce some
slanting or tilting of the dot column,

| but the dot motions are complex and

there is more than tilt in the movement.
Moreover, the blue tilt control has no
tilting action whatsoever—it changes
only the relative spacing of the blue
dots.”

“This is intriguing,” Fuzz commented.
“Do you figure that color TV will ever
get off the ground?”

“It is off the ground, buddy,” Red
replied somewhat sharply. “I can play
the violin, too. You and I are up against
the maintenance of color sets in the
field right now.”

“I ain’t giving you any static, Red,”
Fuzz apologized; “I’'m confused.”

“Everybody gets confused in this
racket until they get some practical
experience. You remember the first
black-and-white set you worked on.”

“Amen,” Fuzz grunted.

“Now to get back, the amplitude
controls adjust the amount of parabolic
current flowing through the convergence
coils, and the tilt controls adjust the
amount of sawtooth current in the
coils.”

“What does that mean in English?”

“Practically, what you do is to work
back and forth on the amplitude and
tilt controls to get the red and green
dots in parallel columns, because they
can then be brought into a straight
single vertical column with the beam
magnets.”

“What about the blue dots?” asked
Fuzz.

“We don’t have to even look at them,
if we don’t want to, while we are lining
up the red and green dots. In fact, some
techs cut off the blue gun during this
time.”

“You mean that the blue dots will

WWW americanradiohistorv.com
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Vertical dynamic convergence of one
line of dots: a—pattern when starting;
b—red, blue and green dots lined up
in parallel columns; c¢—convergence
completed, only white dots can be seen.

come in OK once the red and blue dots
are straightened up?”

“Right. The blue dots always line up
straight in a vertical column because
of the mounting of the convergence
pole pieces. And since the green and red
dots must line up straight in a vertical
column when they are adjusted to be
parallel, we don’t have to worry about
the blue dots to start with.”

Fuzz scratched his head a moment.
“So it looks like the final adjustment
will be work with the blue vertical
amplitude and tilt controls to bring
them into convergence with the yellow
dots.”

“That’s the general idea,” Red agreed.
“Remember, you have to touch up the
beam magnet adjustments while you
are doing this. You will also find that
every time you make a considerable
adjustment of the blue controls, you
will probably have to go back and make
a little touchup on the red and green
controls.”

“I’'m kind of shook up,”
nounced, “but I'm still game.
next?”

“That pretty much ties down the
vertical convergence until after the
horizontal convergence has been made.
Then you will probably have to retouch
the vertical controls.”

“Before we go ahead,” Fuzz sug-
gested, “I think we owe ourselves an-
other coffee.”

Red held up two fingers. “Garcon,
draw two.” TO BE CONTINUED

Fuzz an-
What

RADIO-ELECTRONICS


www.americanradiohistory.com

for the Right

'LYTIC replacement

... lse an exact
replacement

YOU GET EVERYTHING IN A SPRAGUE TVL! Every TVL for every voliage rating

is made with the more expensive high-purity etched-foil anode construction using

ultra-stable film formation techniques. Cathodes are etched to meet high ripple

requirements. Sprague TVL’s give maximum trouble-free service—NO HUM—

as well as long shelf life. And they perform just as well in the cold North

as they do in the sub-Tropics. Yet this premium quality costs you no more!
That’s why Sprague Twist-Lok® electrolytic capacitors are the first choice

of leading radio-TV set makers and independent service technicians alike.

Insist on TVL’s for more exact ratings . . . quality that meets original equipment

specifications . . . and all the latest results of capacitor research,.
Write for catalog C-612.

don’t be vague...insist on s p R G U E

world’s largest independent capacitor manufacturer

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU

Sprague Products Company « Distributors' Division of the Sprague Electric Company « North Adams, Massachusetts
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A STARTLING
NEW SELF-POWERED
TRANSISTORIZED
AUDIO CONTROL

TRANSAMP

MADISON FIELDING PRE-AMPLIFIER PR-45

G

ALL-TRANSISTOR FRONT END
Completely eliminates HUM and MICROPHONICS,

MATCHED FUNCTION OUTPUT CONTROL
Selects either 1 or 3-volt output for best Signal-to-Noise
Ratio when used with ANY BASIC AMPLIFIER regardless
of rated output or sensitivity.

MINIATURIZED CHASSIS

Measures only 8~ by 5%” x 23" with completely
separate power-supply.

CHECK THESE FEATURES
HUM — Non-Measurable.
NOISE — Non-Measurable in L-volt position.

GAIN — 10 mv in phono for 3 volts at 1000 cps.
100 mv in tape and tuner positions for 3 volts output.
300 mv in Aux position for 3 volts output.

FREQUENCY RESPONSE — Plus or Minus 0.25 db, 20 tp 20,000
cycles.

FILTERING — Rumble and Noise Filters with 12/db octave
siope. Rumble: 50 and 100 cycles; Noise: 4 and
8 kilocycles.

TONE CONTROLS — Variable crossover feedback type.
DISTORTION — For 1 voit output; in the order of 0.2%
LOW IMPEDANCE OUTPUT

EQUALIZATION — RIAA in phono, with settings for LP, AES,
and EUR. NARTB 7Y% per second tape playback
characteristics.

For complete catalog see your local dealer or write

. o
MADISON FIELDING CORPORATION

Creators of Distinctive Audio Instruments

861. Madison Street, Brockiyn 21, New York
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ROBERT G. MIDDLETON

ICTURE analysis is one of the
most useful tools in troubleshoot-
ing color TV receivers. Every
distortion in picture reproduction

has a reason behind it and, if you are
on your toes, a lot of time which would
otherwise be wasted in hit-and-miss
approaches can be saved.

Here are some of the more basic
elements of color picture analysis:

Horizontal rainbows

Each rainbow shows that the color
subcarrier oscillator is 60 cycles off
frequency. Thus, a picture with one
horizontal rainbow shows that the color
subcarrier oscillator is running 60
cycles above or below 3.58 me.

A picture with two horizontal rain-
bows shows that the oscillator is run-
ning 120 cycles above or below 3.58 me.

Let’s consider the single horizontal
rainbow. If the oscillator is exactly 60
cycles off frequency, the rainbow will
stand still. But if the oscillator fre-
quency is slightly less than 60 eycles,
the rainbow drifts downward. On the
other hand, if the oscillator frequency
is slightly higher than 60 cycles, the
rainbow drifts upward. Here’s why:

When the oscillator is exactly 60
cycles off frequency, the oscillator re-
turns to its starting phase at the be-
ginning of each vertical sean. In other
words, the rainbow repeats itself
exactly at the beginning of each verti-
cal scan—the rainbow stands still.

But when the oscillator frequency is
slightly lower than 60 cycles, the rain-
bow is a bit incomplete at the end of
the vertical secan and is completed
only after a portion of the next scan
has been completed—the rainbow thus
drifts down the face of the picture
tube.

If the oscillator frequency is slightly
greater than 60 cycles, the rainbow
develops faster, and more than com-
pletes itself in one vertical scan. For
this reason, the rainbow drifts up the
screen.

As the oscillator frequency goes up,
the rainbow drifts up faster and faster
until we cannot see it any more and the
color seems to have dropped out of the
picture—when red, green and blue flash
past our eyes at a speed greater than
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the persistence of vision, the colors
blend into a gray.

When the oscillator frequency be-
comes still higher and approaches 120
cycles, we see two rainbows drifting
down the screen. At exactly 120 cycles
above 3.58 me, the two rainbows stand
still. A slight increase in oscillator fre-
quency, and they start to drift upward.

Thus, by counting rainbows and
observing their drift, we can quickly
determine how many cycles the oscil-
lator is off frequency, and whether it
is higher or lower than burst fre-
quency.

Match Gonset line

What is the best way to match 450-
ohm Gonset line to 300-ohm ribbon?
One manual says to split the Gonset
line, tapering it down to the 300-ohm
line over a span of 80 inches or more.
This is difficult and slow—R. L. B.,
Bluefield, W. Va.

This is a good question (and we like
'em!) because it brings out some of the
practical considerations in impedance
matching which are sometimes over-
looked. In the first place, you are work-
ing with a SWR (standing-wave ratio)
of 1.5 to 1, on the basis of nominal
impedance ratings. This is splitting the
old hair a bit thin, for the following
reasons:

1. Some 3800-ohm ribbon line does
have a characteristic impedance very
close to 300 ohms. But, on the other
hand, some of the stuff measures much
higher or much lower. If you want to
be sure of what you are trying to
match to what, better get a really good
sweep generator and check the lines

300a 1% CARBON

AF

SWEEP GEN
(I5MC SWEEP
WIDTH)

TERMINATION
BOX

GND T

IN34(2)
CATH¥

OUTPUT CABLE

Com
250 puf T
D RETURN

Fig. 1—Method of checking SWR.
Ground return lead carries rf cur-
rents and must be kept very short.
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New Transcription-Type Tone Arm
Makes (OL{@ro World's First
True High Fidelity Changer

new COZZQTO CONTINENTAL, model TC-540

The Turntable That Changes Records

From Collaro, Ltd., world’s largest manufacturer of rec-
ord playing equipment—comes the most significunt develop-
ment in the field in years—the new transcription-type tone arm.

This arm, exclusive with Collaro, literally changes the con-
ventional record changer into a brand new instrument — a
TRANSCRIPTION CHANGER — with features of the finest
professional equipment.

The arm is a one-piece, spring-damped, counter-balanced
unit which will take any standard high fidelity cartridge. It
is free of any audio spectrum resonances. It permits the last
record to be played with the same low stylus pressure as the
first. Between the top and bottom of a stack of reeords there
is a diflerence of less than a gram in tracking pressure as
compared with 4 to 8 grams on conventional changers. Verti-
cal and horizontal friction are reduced to the lowest possible
level. These qualities, found only in the Collaro Transcription
Changer, insure better performance and longer life for records
and styli.

In its superb performance, the new Collaro Continental,
Model TC-540, meets the rigid requirements for high fidelity

OCTOBER, 1957

equipment. Here, for the first time in a changer is professional
quality at a record changer price. The Continental is $46.50.
Other Collaro changers are priced from $37.50 up. (Prices
slightly higher west of the Mississippi.)

In addition to the new tone arm, the Collaro Continental features
include: 4 speeds, manual switch for turntable operation; wow and
flutter specifications — 0.25% RMS ot 33'a RPM — superior to any
changer in the world; automatic intermix; automatic shut-off after last
record; heavy duty 4-pole, shaded pole induction motor; heavy rim-
weighted balanced turntable; muting switch and pop-click filter for
elimination of extraneous noises; jam proof machinery; pre-wiring for
easy installation; attractive two-tone color scheme to fit any decor;
tropicalization to operate under adverse weather and humidity con-
ditions; easy mounting on pre-cut board or base; custom testing at the
factory for wow, flutter, stylus pressure and correct set down position.

-
line. Includes helpful guide on building record collecﬁo,n.I ;h.."'m
WRITE TO h;::mqa
270700797V 30 ROCKBAR CORPORATION T
orporalion Dept. D-010 .

650 Halstead, Mamaroneck, N.Y, | szs===ss
Rockbar is the American sales agent for Collaro and other fine companies.
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sturdy, steel PERMA-TUBE
lasts three times longer

than galvanized TV masting

Resistance to bending in Perma-
Tube TV masts is greater than in
galvanized masting. Perma-Tube’s
cxtra resistance to bending and dam-
age by wind-force protects your rep-
utation and improves TV reception.

Machine-fitted joints speed field
assembly, insure close tolerance.
Perma-Tube joints are stronger than
the tubing itself.

Perma-Tube is corrosion-proof.
It is treated with vinsynite—then
coated with a metallic vinyl resin
base both inside and outside. It suc-
cessfully passes ASTM’s 500-hour

minimum salt spray test—which
guarantees longer life under corro-
sive conditions.

Five diameters of fitted joint
Perma-Tube are available, ranging
from 2%2” OD to 1%4” OD. Tcle-
scoping masts can also be erected
up to 50 feet high, using 10 foot
lengths of high strength J&L 16-
gage Perma-Tube.

For complete details on easy-to-
sell Perma-Tube TV masting, write
to the Jones & Laughlin Steel Cor-
poration, Dept. 496, 3 Gateway
Center, Pittsburgh 30, Pennsylvania.

Jones & Laughlin

STEEI ... & great name Iin steel
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with a series demodulator probe (see
Fig. 1) against precision (1%) carbon
resistors. You may possibly be sur-
prised when you find out what you are
trying to mateh to what.

2. Even if you find that you are
really concerned with matching 300
ohms to 450 ohms, how about the SWR
in the rest of the system? That is, if
you sweep each terminated section of
the system, do you find SWR’s in the
order of 1.2 to 1, or perhaps more like
3tolor5 tol? Itis only logical to
make certain that we are not swallow-
ing a camel, while gagging at a gnat.
Fig. 2 shows the extremes of patterns
encountered in SWR tests.

When the trace touches the zero-
reference line, as in Fig. 2-b, the SWR
is infinite. That is, any peak voltage
divided by zero is infinite.

You will obtain this pattern when
the end of the line is open or when it
is dead shorted. However, the phase of
the null shifts, of course, along the base
line for a short, as compared with an
open.

To measure SWR, we divide the
maximum voltage (or current) by its
minimum value, as shown in Fig. 3,
taken from the AARL Handbook. When
the minimum is zero, we have an in-
finite SWR.

When you are working on a very
long section of line, the loss is appreci-
able. This can also be measured. Short
the end of the line and then note the
voltage by which the pattern fails to
touch the zero-volt reference line. This
amount is double the line loss.

On short lines, such as 20 or 30 feet,
we can’t even see the loss, and we
forget about it. The pattern is given
purely in terms of VSWR (voltage
standing-wave ratio).

A dc scope is as useful as a zero-volt
reference line from a scope because the
resting position of the beam with no
signal applied shows us the zero-signal
level, which can be drawn on the screen
with a wax peneil.

R BASE LINE
a
Fig. 2—a, Rectangular pattern shows
perfect match of line to load; b, sine-
wave pattern touching base line shows
complete mismatch—dead short or wide
open.

—BASE LINE
b

CURRENT

TN

LINE

Fig. 3—Measuring SWR: ... is
1.5 and L., is 0.5, so SWR equals
Imnx/Imin = 1-5/0-5 = 3 to 1.

RADIO-ELECTRONICS
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thousands of servicemen have happily discovered

TOBE
QUALITY
~_ SERVICE
o CAPACITORS

have you?

""""""

Specify Capacitors * Pioneers since 1922
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COMPLETE RADIO-TV

SERVICE TRAININ

This famous Ghirardi
Service Library

TELLS YOU HOW—J)
SHOWS YOU HOW=

If broken into “lessons” and sent to you
as a course..you'd regard these 2 great books
as a bargain at $100.00 or more! Instead,
you get them both for only $13.00 . with
3 months to pay! Almost 1500 pages and

Radio & TV TROUBLESHOOTING & REPAIR

Appord!

- i
. |S'°'l

gV
00" " OT‘NG 4

i 1.&5“0 2
\102:9 RE é 'll;

i1

e
(]

Combination Offer

SAVE $1.25

Here’'s how to learn servicing
R-1-G-H-T for only $13.00

3 MONTHS TO PAY

diagrams and
step-by-step how to handle
every phase of troubleshooting and servicing.

800 how-to-do-it charts,
show

over
pictures

A complete service training and "expertizing'' course for only $7.50

Here, in one giant, 822-page
book is absolutely complete. fully
modern training in professional
service method:

Radio & Television TROUBLESHOOTING
AND REPAIR teaches you to handle ANY
trouble in ANY TV, Radio, Communications
Receiver or Record Playing Equipment. No
meaningless theory. Instead. it gets right
down to brass tacks in guiding you through
service pProcedures . . . from locating troubles
quickly to fixing them fast and right. Block
diagrams, oscilloscope patterns, quick sum-
maries of problems and other features speed
your work . . . make every step doubly elear.

For beginners, it is an easily understood
training course. For experienced servicemen,
it is an ideal way to develop better trouble-
shooting techniques and shortcuts and to find
quick answers to problems.

Here are some of the basic subjects: Com-
ponent Troubles; Basic Troubleshooting Meth-
ods; Shortcuts, Tips and Ideas: Complete
Guide to TV Service: Realignment Made Easy;
Servicing FM, Communications Receivers &
Special Equipment; Auto Radios; Loud-
speakers; Tuner and Switching Mechanisms
. . . and dozens more. 417 clear illustrations.
Price only $7.50. See MONEY-SAVING OFFER.

flandy troubleshooting charts save you loads of time!

Even experienced servicemen will find these a big hoon! Time-saving, easily-understood Trouhleshooting
Charts include TV Trouble Symptoms and Their Causes: General Trouhleshooting: Car Receivers; Radio
Front Ends: IF and Detector Sections; AF Amplifier & Loudspeaker Sections: AM & FM Recalignment;

Record Changers; Component Troubleshooting

. and others.

Radio & TV CIRCUITRY & OPERATION

Learn circuits ... and watch service headaches vanish!

It’s amazing how much easier and quicker You can repair radio
and TV sets and even special electronic equipment when you know
all about the circuits that are used. That's where this big 669-page
book Radio & TV CIRCUITRY AND OPERATION Is worth its
weight in gold to servicemen who want to forge ahead.
because you know exactly what to look
[ because you eliminate
uscless testing and guesswork. You qualify for good-pay jobs. .. because you

You jocate trouhles in lots less time
for and where. You muke repairs better and faster

have the circiit ‘'know how'' that really pays off.

Covers every circuit commonly used in modern equipment plus many puzzling
Teaches you to understand their peculiarities and likely
troublespots. Over 110 pages explain Television fIrom scanning to signal to every
i ‘rice $6.75

cireuit variations:

detail of each of the sectional receiver circuits.
SAVING OFFER in coupon.

Dept.
232 Madison Ave.,

(plus postage) or return
Postage.

MONEY SAVING
COMBINATION

Both books only $13.00 . . .

Brings you the complete
"'know how'' of: AM
FM . .. R.F Amplifiers & TRF
. . . AM Superhets . . AM
Detector and AVC Systems .
PB Tuning and AFC Systems
... A-F Amplifiers . . . Speak.
ers . . . Power Supplies . . .
Television . . . Antenna Systems
. Pickups & Record Players
. . . Changers . . . Receiver Con.

. or see MONEY -
struction . . . and lots more.

«-=PRACTICE 10 DAYS FREE!-__l

RE-107, RINEHART AND COMPANY
NEW YORK 16, N.Y.
Send books checked for 10-DAY FREE EXAMINATION.
books postpatd and owe you nothing.
Same 10-day return privilege with money Promptly refunded.)

] Radio & TV Troubleshooting and Repair ($7.50)
[d Radio & TV Circuitry and operation (36.75)

In 10 days I will elther remit price indicated
{NOTE: Send cash with order and we pay

you save $1.25. Payable at Name
rate of $4 (plus postage)

after 10 days and $3 a month Address. ..
thereafter until $13.00 has

been paid.

OPERATION; §14.00 for both Cas|
10 days.

City. Zone, State.

OUTSIDE U.S.A.—$8.00 for TROUBLESHOOTING AND REPAIR; 87.25 for CIRCUITRY AND
h with order only.

Money refunded if you return books in

G e e o e e 2t ] 0t ol
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The center frequency of test depends
on the frequency you are interested in.
It might be channel 2 or 13 or 75. The
sweep width of the generator should be
sufficient to throw a maximum and a
minimum on the screen. Otherwise, the
tuning dial of the sweep generator can
be rocked a little back and forth, to run
both onto the pattern.

If we find that this 1.5-to-1 mismatch
is our camel, it is quite possible to bag
the beast. The method of matching the
450-ohm line to the 300-ohm line de-
pends upon the particular channel or
channels to be accommodated.

In case several channels are to be
received, the instruction to split the
Gonset wire line and to graduate the
spacing down to that of the 300-ohm
ribbon is the most practical solution.

However, if only one channel is to
be received, you can make up a quar-
ter-wave matching section which 1is
mechanically more convenient than a
tapered line.

The impedance of the matching sec-
tion should be 365 ohms, which can be
obtained by using No. 12 wire spaced
1 inch between centers. The length of
the matching section must be equal to
a quarter wavelength of the picture
carrier on the desired channel.

For general tests, I have found the
RCA WR-59 sweep generator hard to
beat. The output is acceptably flat, the
output cable is terminated with a
center-tapped load which greatly facili-
tates use of the double-ended demodu-
lator probe, and there is enough output
voltage on the high channels that you
can really work with it.

SWR and impedance-matching tests
are difficult or impossible with many
sweep generators which are highly
touted by their manufacturers. One of
the hidden faults to be guarded against
is the presence of spurious frequencies
in the output which ean vitiate the test.
T'or example, if we are checking an
rf tuner for match on channel 7, and
the sweep generator has strong spurious
outputs on channels 2 and 13, our test
is little more than a farce.

Few technicians seem to realize how
essential a really good sweep generator
is for the accomplishment of any
serious test work.

High B plus

I replaced the focus-coil circuit m an
Olympic 766 with an equivalent resistor
and PM focus control to correct a con-
dition of too high woltage from the
B-plus power supply. This did not have
any effect on the voltage, which still
remains about 70 wvolts too high. The
resistor is a variable wirewound type
and, no matter where the slider is set,
the voltage remains the same.

Lifting the B-plus lines off the
bleeder also has mo effect on the B-plus
voltage. Is the trouble in the power
supply?—A. J. K., Miwaukee, Wis.

The fact that you can lift the B-plus
lines off the bleeder with no effect on
the supply voltage suggests that the
bleeder is open. If the bleeder has cons

RADIO-ELECTRONICS
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tinuity and normal resistance, there
must be some change (at least a little
drop) in the voltage value when the
bleeder draws current from the supply.
I would suggest that you check the
bleeder for an open circuit before pro-
ceeding further.

Long-range reception

My problem is I am trying to receive
channels 9 and 11 at a distance of
105 miles from New York. Here in
Philadelphia we have a powerful sta-
tion on channel 10. I can receive 10
without any antenna at all. Hence, the
chief problem is to keep channel 10
from interfering with the weak signals
on 9 and 11. Should I use a double-
stacked traveling wave or a 10-element
Yagi cut to 9 and 11? Also, is a booster
really helpful, or does it just boost the
noise?—V. D., Philadelphia, Pa.

You may find that you will have
difficulty in trying to receive channels
9 and 11 from New York with any type
of antenna since you are receiving 10
without an antenna. Adjacent-channel
traps may be insufficient in this case,
and you may have to enclose the chassis
in a screen box.

Any unbalance in the lead-in can also
be very troublesome in a case like this,
and you may find it advisable to use
shielded 300-ohm ribbon lead. The outer
braid of the lead-in is grounded to the
screen box.

A double-stacked traveling-wave an-
tenna would ordinarily be a good choice,
although in this particular s’tuation
its high gain on channel 10 could work
against you. The fact that 10 is not in
line with 9 and 11 in your location does
give you a certain advantage in the
front-to-back ratio of the traveling-
wave antenna. An experimental instal-
lation would be required to determine
if the available rejection would be ade-
quate.

A Yagi cut to 9 and 11 can be de-
signed to have a deep dip through 10
and, if used with shielded ribbon lead
and possibly a screened chassis, would
seem to be the most conservative selec-
tion in your partieular situation.

A booster will give you a definite
advantage if it is installed at the
antenna and if the booster itself has
a low noise figure. The cascode type of
booster is one of the types with low
noise. Any booster installed at the
receiver end of a long down lead will
have to contend with the line noise,
which may be appreciable. To make
certain that you are getting the maxi-

mum signal-to-noise boost, it is ad- |

visable to make the installation at the
antenna terminals.

Vertical nonlinearity

I have a Crosley model H-21COWH
receiver that has a bright horizontal
stripe moving up across the picture.
It is almost % inch wide and other
than this the entire picture is fine.
1 have replaced the wvertical linearity
control but this did not help. All capac-
itors and resistors have been checked
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'NOW! A TRUE COAXIAL SPEAKER
SYSTEM: ONLY $79.50

1 The Sonotone ‘110" Loudspeaker System

Only system in this price range to give you
all these big-cabinet features:

| True 2-speaker coaxial... @ Speakers radiate directly
2 separate drivers...in- : for wide dispersion, true
ductor-capacitor dividing . “presence”...cabinet can
network . . . full frequency range. be placed anywhere in room.

| “—" | “Rectilinear” vent enables E== Hand-rubbed cabinet in
E“ startlingly vivid low-fre- l - choice of 3 fine finishes. ..
| quency performance equal ¢ ideal size for most homes

to many larger-cabinet systems. (and for true 2-system stereo).

Interested? Wait till you hear it! Ask your dealer to
demonstrate the “110.” Send in the coupon below for
full details!

Cabinet: 30” x 14” x 20”—Available in mahogany, blond or walnut

hand-rubbed finish on birch. Shipped with CA-12 installed. Ship-
ping weight: Approx. 50 lbs.

Price: $79.50 Slightly higher in the West

P el TS e SIS S e S e = =y

SONOTONE® CORPORATION

I

. ial Electronic Applications Division
A2 12-inCh coaﬁl‘o et Dept. LE-107 |
a eha“d‘,‘“g capacity 000 cycles Elmsford. N. Y. |
power " range 4014, 50 cycles Sirs: Please send me full details on the |
t‘{:;\::am ﬁeq\le“Wy 2000 cycles “110” loudspeaker system. :
requenc 50 ohms }

CTOSsO"e‘ Name_

| mpeda“ce 12'000 ga\lSS m I
Flux density Address . :
City. Zopne___State |
le o e o o s — — — ——— — — ———— — — — =3
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P 4 DX-16 Super Deluxe TV KIT

&W% For the CUSTOM-BUILT CHASSIS that even a high school student can build.

The DX-16 SUPER DELUXE TV KIT is a worthy successor to the famous =630 TV KIT . . . a product in which we
took a teading role. In designing and engineering this NEW KIT, we used the =630 as a standard of comparison for
POWER, STABILITY and FRINGE AREA RECEPTION . . . vuunlng In a NEW TV CHASSIS equal in performance and

' NEW IN DESIGN

Mounts Horizontally, Vertically or Sideways

Produces a 16-Tube Chassis with 30-Tube performance.
Latest Intercarrier Circuitry and Multi-section Tubes.
Standard Cascode Tuner for Selectivity and Fine Definition.
16KV—Operates 21”7 and other size 70° Picture Tubes.

5 Microvolts Sensitivity (20V peak to peak at CRT grid).
Fast Action AGC for Drift Free, Steady and Clear Pictures.
3 Hi-gain Video I.F. Stages for fine Contrast and Details.
AGC Level Control, for adjusting reception to signal area.
All Video and L.F. Coils factory pre-aligned and tuned.
Latest circuits for Full Horizontal and Vertical Blanking.
Large 250ma Power Transformer for dependable service.
Large 12” Concert-tone Speaker. |
with LIFE-SIZE step-by-step 569.97
Assembling Instructions  (less tubes & CRT)

WESTINGHOUSE TUBES (...cens 579

COMPLETE
WITH SET OF WESTINGHOUSE TUBES and 599,91

WESTINGHOUSE 21YP4A Aluminized CRT

WESTINGHOUSE OR CBS PICTURE TUBES
BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee

1T i 20 | 207500 | e 4B | 20" e T4
70°

LA B R N R B

Dimensions 1712” W x 187 D
Shipping weight 52 Ibs.

COMPLETE KIT

COMPLETE
WITH SET OF

217AVP4A
# 21EP4B
Aluminized Aluminized

BUILD YOUR OWN TV CABINET |

Comparable to the type that Top Mfrs. use on their high priced TV Sets.
Prefabricated for you—is the FlfONT PANEL as pictured with mask and l

anel supplied undrilled) and TOP and SIDES cut to
size, all in a satin finish in mahogany, walaut or blond. Nothing extra for
any finish. Included is an amazing booklet of easy to follow step-by-step {
instructions. FRONT PANEL sold separately for TV Wall Mounting or
for use in modernizing old TV Cabinets that used round or smaller CRT’s.

21" TV CABINET 24" or 27" TV CABINET
AFRONT PANEL 25~ w x 26" u31745 | FRONT PANEL 254" w x30” 132297 |

safety glass (knob

TOP and SIDES - ...... 75 |TOP and SIDES .. ... .. 9%
$94.95 $32.47

~~UNIVERSAL (e rle BRACKETS 21”7 TV CONVERSION KIT
Srite A . I"CQ'::F':EM::M :fo'lyvv—'c‘a.nAezzc:r;li;’:uyevsei:: L.:;i’:;ja::l’;&e%g;-

CEIVER to operate 21" or any 70° Picture Tube.

COMPLETE SET OF ESSENTIAL PARTS includes
matched set of Todd 70° COSINE DEFLECTION
YOKE and TODD HY FLYBACK TRANSFORMER,
FOCALIZER, 20KV FILTER, DRIVE TRIMMER,
LINEARITY COIL, CONDENSERS, RESISTORS.

picture tubes

27 Ty
.’/’I///’-,
o'i":///;////o’

b vour 9 97 List Price $33.50
Price fncl. CONVERSION MANUAL with |
< Step-by-Step Instructions & Diagrams

(TV CRYSTAL-CLEAR LUCITE MASKS

Framed in Rich Goldleaf Finish
Tube Size Overall Dimensions
17"—Rectangular 134" x 184", .. .. S 4.56
21”"—Rectangular Ib'/{' x A4 ....
24" —Rectangular 201, x 253".....
27" —Rectangular 201" x 26" .....
Ona 17~ and 217 specify type number of CRT used

Gk kR [ 1)
~—PULSE KEYED AGC KIT—

Finest, most accurate and the easiest Kit to [nstal)
in any make TV RECEIVER including the No. 630.
Improves performance and Insures a steady picture
on all channels.

COMPLETE SET OF PARTS 84.59
\ Including 6AU6 tube & Instructions )

STANDARD CASCODE TUNERJ l
9

\

TV PLASTIC OPEN MASKS

Used in conjunction with safety glass

17”—Rectanqular 15%" x 185", ..... $1.49
21" —Rectanqgular 18* x 22,". .. ..... 2.38

For better all around performance

‘24" —Rectanqular 21" x 26" . ....... 4.93 Compiete with tubes and Brooks CASCODE ¢
27"—Rectangular 21" x 28 ........ 4.93 A SN aLep hy-sieplBtructinel g 15

On 17° and 217 specify type number of CRT used

TV SAFETY GLASS in HANDY SIZES

16" x 20", ....$2.94 *18” x 224", .$5.16
3.97 *21” x 28”.... 5.87

eavailable In new tinted grey 50c extra

BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. cGuilihi |
130

COMPLETE LINE AT SPECIAL PRICES
Video Theatre TV .. Hi-Fi Kits

Catalog mailed on request

[#630 'TECHMASTER
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and none are bad. I also replaced the
vertical output transformer but this
gave no improvement in the linearity.
Varying the linearity control changed
the width of the horizontal line a little,
but not nearly enough. The output of
the vertical oscillator looks good on
my oscilloscope and so it appears that
the trouble i3 in the vertical output
stage. But I am at a loss as to what
the trouble might be.—T. F., Orlando,
Fla.

The symptoms you describe point
very strongly to 60-cycle interference in
the vertical output stage. I assume that
you have replaced the 12BH7 output
tube and we can most likely eliminate
heater—cathode leakage as the cause of
the compressed lines or nonlinearity.
The vertical movement of the bright
horizontal line is due to the fact that
your local power line is not synchro-
nized with that of the transmitted sync
pulses. This trouble is not unusual in
this chassis, and in a synchronous area
the horizontal bar will remain sta-
tionary.

12 12BH?7
VERT QUTPUT

+
=30

COMMON COUPLING

AR .1+\ 750
200t o i) tn Tmo00t 2%V
v A (140-a SRis0pt 1
« T
cuo-C:,:zoqn e

Fig. 4—Leakage between units of a
multiple-section capacitor in half-wave
doubler and video cathode bypass causes
60-cycle interference and one white bar.

The cause of the trouble is the com-
mon coupling between sections a and
b of C140 (Fig. 4). Section a intro-
duces a power supply component into
the vertical sweep output circuit. This
condition can be corrected simply by
lead from C140-b and
connecting a new 30-uf capacitor rated
at 150 volts. As long as you are making
this change, if your area is subjected
to appreciable variations in ac line
voltage, use a larger capacitor of about
80 uf. This will minimize changes in
vertical linearity at the top of the pic-
ture caused by line-voltage fluctuations.

END

r—

Next Month's
TV Clinic

®
That First
Color
Service Call
®
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FOR RESTAURANTS, NIGHT CLUBS
Neat, trim, unobtrusive, the MLC
is a superb little performer too.
Delivers clean, sweet music and
voice reinforcement that over-
comes noise and dead spots.

) o i e s e o i il

SOUND AND AMUSEMENT TRUCKS
The versatile, dependable MLC
efficiently handles all types of
program material without harsh,
annoying blare prohibited by
many town ordinances.

—————————

PATIOS, SWIMMING POOLS, LAWNS
Here's weatherproof high fidelity
that is also low in price. With the
MLC, you can economically extend
a music system outdoors and retain
hi-fi quality.

— e ——— A — i ———

e
70 ADD HI-Fl TO P.A. SYSTEMS
In paging applications, the MLC
penetrates high noise levels

its wide frequency range adds deep
richness to music reproduction.
Here's double duty, double value!

NEW...UNIVERSITY DUAL- RANGE

MODEL 3

MLC

Weatherproof Super-Compact Speaker System for Voice and Music

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

CROSSECTIONAL VIEW

SPECIFICATIONS:
8 ohms; Dispersion, 120°; Sound Pressure Level, 117 db taken at 4 ft.,, 750-1250 cps with 1 cps sweep;
Dimensions, Bell Mouth 123%” W x 9% H, Overall Depth 105%;”; Shipping Weight,-10 Ibs.; $54.50 List.

BETTER LOWS: Balanced “compression” folded horn, starting with 6” throat
and energized by top quality woofer driver provides morelows than other designs.

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

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

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

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

Power Capacity, 15 watts; Frequency Response, 150-15,000 cps; Impedance,

COMMERCHAL: INDUSTRIAL

| LISTEN I /éum%sm bl

UNIVERSITY LOUDSPEAKERS INC

OCTOBER,

80 SOUTH KENSICO AVENUE. WHITE PLAINS, N Y
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FOR HEAVY DUTY APPLICATION...

MODEL BLC MODEL wLC

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

MODEL WLC, largest of the series, has 30
watt power capacity, 127 super-efficient
woofer with response from 50 cycles, heavy
duty radial tweeter and a decade of suc-
cessful performance in concert halls, rinks,
auditoriums, stadiums and outdoor theaters
throughout the world. $250.00 List.
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NMODERN
FLYBACK
CIRCUITS

i3

I

A better knowledge of how the
three main types operate can
stmplify some of your service
problems and eliminate others

il I 0000000 000 0

FLYBACK TRANS HY RECT

F2{5.154C
TERTIARY
(HV SEC) R4 wy QUTPUT TQ PiX TURE
ENEG SPIKE : U
HORIZ OUTPUT
HORIZ 0SC ci_ / =

(=

HORIZ DEFL (.OILI

BOOSTED B+

8+ )

Fig. 1—Typical flyback circuit using isolation transformer.

FLYBACK TRANS HV RECT

w HORIZ QUTPUT

FROM 1 -
HORIZ O c’u'

<
b

B+ ] 3 s,

Fig. 2—Horizontal sweep circuit using an autotransformer.
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By JESSE DINES*

HE several variations of high-

voltage and horizontal deflection

systems used in TV receivers in-

clude the rf, isolation-transformer,
autotransformer and direct-drive ar-
rangements. All of these (except the rf)
perform the same basic functions—pro-
duction of sawtooth sweep current for
the horizontal yoke coils, boost voltage
for the horizontal output and other
stages, high voltage for the second
anode of the picture tube, filament volt-
age for the high-voltage rectifier. Fly-
back systems may also be designed to
provide any, or a combination, of the
following: age pulses, afe pulses, hor-
izontal blanking pulses, horizontal lin-
earity control, picture width control,
horizontal centering. All functions of
the system occur simultaneously.

The rf supply (high-voltage system)
was used extensively with 10- and 12-
inch picture tubes prior to the advent
of the 630 chassis. In this system an rf
oscillator supplies energy to a separate
transformer which produces the high
voltage for the picture-tube second
anode. The disadvantages of this system
are the interference created (due to
oscillator radiation) and the relatively
great number of component parts. This
led to its early extinction.

Isolation type flyback

This circuit (Fig. 1) made its ap-
pearance with the 630 chassis and is
still used in some of the very newest
TV sets. The horizontal output tube
supplies voltage pulses to the flyback
transformer. The flyback transformer
matches the relatively high impedance
of the horizontal output tube with the
low impedance of the horizontal yoke
and provides additional windings and
taps to connect other components such
as the width coil. Pulses appearing
across the 1-3 winding are rectified by
the high-voltage rectifier tube which
supplies a high dc voltage for the pic-
ture tube. The horizontal yoke provides
sweep current for deflection. Spurious
oscillations which occur in the yoke
circuit are removed by the damper tube.
The width and linearity coils control
picture width and horizontal linearity,
respectively.

*Author Servicing TV Sweep Systems (H. Sams).
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Completely anodized to lock out corrosive fumes
jand weather elements. ..

Designed to outperform any antenna, dollar-
for-dollar, or size-for-size. ..

Designed to make your installation look
better...

OCTOB3ER, 1957

Trade-mark

This is the new Taco Golden Topliner, the an-
tenna you've been waiting for. ..

Install @ Golden Topliner. You'll marvel at its
performance.

AW E

TECHNICAL APPLIANCE CORPORATION
SHERBURNE, N. VY,
to Congdo: Hockbusch Electronies, Ltd., Yoronto 4, Oanl.
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C1-R1 form the input coupling net-
work and C2-R2 the cathode bias net-
work for the horizontal output tube.
C3-R3 are the screen grid coupling ca-
pacitor and dropping resistor, respec-
tively. C4, C5 and C6 are the yoke de
blocking, resonant (with linearity coil)
and boost capacitors, respectively. C7—
R4 form the filter network for the
rectifier tube.

During the latter two-thirds of the
sweep portion of the input to the hor-
izontal output tube, the tube conducts
and current I, flows in the primary of
the flyback transformer. The sawtooth
yoke current I. develops due to trans-
former action. The negative spike of
the input signal cuts off the horizontal
output tube sharply and the entire fly-
back circuit, since it is not being loaded
down now by the tube’s conduction,
breaks into oscillation at 70-90 ke. The
first negative half-cycle of oscillation
appears across the secondary and is
transferred back to the 1-3 winding;
it is rectified and used to obtain the
high-voltage output of the system.

The next positive half-cyele of oscil-
lation (as well as all other positive
halves) appearing across the secondary
causes the damper tube to conduct (I,),
charging boost capacitor C6 with the
indieated polarity. In about one-third of
the trace time C6 charges to the peak
voltage appearing across the secondary.
The damper cathode becomes positive
enough, with respect to its plate, to cut
the tube off. After one-third of the
horizontal trace the horizontal output
tube conducts and the cycle repeats.

The boost voltage which appears from
pin 1 of the flyback to ground results
from the charge across C6 and the B-
plus voltage in series with it.

The linearity coil and C5 resonate
at about 15,750 cycles. This alters the
instantaneous plate voltage of the hor-
izontal output tube which, in turn,
affects the horizontal linearity of the
picture. The width coil is a power-
absorbing device. That is, its induct-
ance (variable) changes its impedance
and the current flowing through it.
The greater the current flow through it,
the less the current available for the
flyback system the narrower the pic-
ture width; the converse is also true.

Autotransformer flyback

The basic eircuit is shown in Fig. 2.
In comparing this with the isolation
type it is seen that both circuits are
practically identical. (The same sym-
bols and pin numbers are used for the
corresponding component parts.) In
fact, it would appear at first glance
that the only difference is that the 4-7
secondary winding in Fig. 1 has simply
been repositioned so that it lies direetly
below the primary winding. However,
the basic difference is that in the auto-
transformer the B plus is applied to
the damper tube plate instead of di-
reetly to the secondary winding. (This
is necessary to permit I; flow through
the damper tube, as shown.)

134

C9 is added in the circuit to permit
the ac conduction of I; and to prevent de
from being applied directly to the 4-7
winding of the flyback. Boost capacitor
C6 charges as shown. The boost voltage
appears from the damper cathode to
ground, which includes the charges
across C6 and the B-plus supply (and
C-9) added to each other.

Current I, flows from pin 7 to 4 of the
fiyback and in Fig. 1 (the isolation type
circuit) it flows from 4 to 7, making the
polarity across the winding opposite for
both tvpes of circuits. This does not

alter the operation of the flyback ecir-
cuit, as was explained previously, but
merely makes the waveforms and polar-
ity of the autotransformer secondary
winding 180° different from that of
the isolation type.

The advantage of the autotransform-
er sweep cireuit over the isolation type
is its greater operating efficiency, by
virtue of the closer coupling between
windings and the increased turns ratio
between primary and secondary (for
the same given number of transformer
turns). For this reason, practically all

Air-core flyback transformer.

Ceramic-core flyback transformer

—Photos courtesy of Ram Electronics
Deflection yokes: above—90° type;
below—70°. Note the considerable dif-

ference in the angle of flare.

FLYBACK TRANS

1I-14KV FOR 16GP4

230v

220K 5ony

BOOSTED B
TO VERT 03(

Fig. 3—Schematic diagram of the little-used direct-drive arrangement.
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MODEL U-98—first and finest fully auto-  Ra)
matic rotator. Eye-appealing decorator ]
colors —Ilvory, Forest Green and Standard
Mahogany Grain. Retail. . . . ... $44.25

e a X

DON’'T ASK VIEWERS TO PUT UP
WITH A 'STAY-PUT’ ANTENNA!

A

® TV avuthorities admit the higher sensitivity
of color.*

® Viewers won't tolerate weak, washed out
color!

® Maximum directivity with ALLIANCE TENNA-
- MODEL T-12—with exclusive ROTOR is the best insurance for top
Tenna-Teller Pointer—highly accurate. Strik-
ing, modern design. Forest Green and Ivory _ antenna performance —for FULL COLOR!

or Standard Mohogany. Retail . . . $34.25
Decorator Colors priced $2.00 extra.

Wherever you find Color TV, it will pay you to recommend Alliance!

. Every color TV buyer is a potential Tenna-Rotor sale . . . even in metropolitan
areas. Because the “fringe’’ area for color is closer to the transmitter!
Viewers who might tolerate black and white TV that’s “'so-so”, will not
put up with irritating, "'ghosty” color. And independent interviews at point of sale
show that color TV customers find it easy to say Yes to Alliance Tenna-Rotor!

#Many TV authorities agree that color is more sensitive than black and white. “Chromatic gradation” with color
that's ghosty, is harder on the eyes than black and white. Many recommend properly installed outdoor antennas
with rotators, to improve directivity of the antenna, to help overcome interference and reduce annoying
effects caused by the higher sensitivity of color, and the normal characteristic of ¢olor to "drop out” quicker.

e ALLIANCE

MANUFACTURING COMPANY, INC.

(Division of Consolidated Electronics Industries Corp.)

ALLIANCE, OHIO
In Canada—ALLIANCE MOTORS, Schell Avenue, Toronto 10
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Horizontal output transformers (fly-
backs): above—90°; below 70°.

of the newer flyback circuits contain
an autotransformer.

Direct-drive circuit

Several years ago, the direct-drive
system was employed in the chassis of
many set manufacturers. Although
many TV sets contain such a cireuit it
is practically extincet in the newer sets
because of its tendency to break down.
This circuit was designed to produce

FROM 6SN7 001

HaRlZ 0sC

HORIZ DRIVE

optimum efficiency while using a min-
imum number of component parts.

A typical divect-drive circuit, used in
Emerson chassis 120124, is shown In
Fig. 3. The most distinguishing feature
of the circuit is that the flyback trans-
former has only three terminals and
one tap point. The horizontal yoke
winding, since it is in series with the
1-2-3 flyback winding, takes the place
of an additional secondary winding. In
other words, it is equivalent to the
4-5-6-7 secondary winding shown in
Fig. 2, making the direct-drive circuit
equivalent to an autotransformer type
flyback circuit. In Fig. 3, the damper
tube is effectively connected across the
yoke and the width coil, in series with
the yvoke.

The conduction of the damper tube
is indicated to show how the .022-pf
boost capacitor develops its 290-volt
charge. The 520-volt boost, thus, is
formed by the charge across the boost
capacitor and the 230 volts of B plus.

The horizontal yoke inductance of
this system is very high (30 mh) since
it actually takes the place of the flyback
transformer winding which normally
also has a high inductance. The induct-
ance value is the same as that of wind-
ing 1-2. Thus, winding 1-2 provides
approximately 2.5 kv peak-to-peak
across it, as well as the yoke. From
terminal 2 of the flyback to ground,
there is developed, therefore, 2 X 2.5
or 5 kv, voltage needed to develop 11—
14 kv at the output of the high-voltage
supply.

The flyback transformer used in this
particular system is an air-core type.
This is one of the first direct-drive fly-
backs used. Later types employ a cir-
cular ceramic core, permitting its over-
all size to be reduced considerably. The
air-core type requires many more wind-
ing turns from terminals 1 to 2 to ob-

tain the necessary impedance and,
therefore, its dec resistance is much
greater than for ceramic-cores.

The direct-drive system is highly

efficient. Its design is based upon its
inherent distributed and stray capac-

1B3-GT

19KV FOR 24CP4p

Is
6AU4-GT

BOOST VOLTAGE TQ

CRT IST ANODE

525F FITER

210puf

=

(L=l =
ANTI-PARASITIC FILTER
300v

Fig. 4—Typical 90° deflection circuit used in the RCA chassis KCS89.
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itances. Thus, lead dress must not be
disturbed when servicing such a circuit.
The circuit is designed so that the
retrace time (about 5-6 usec) is very
low, thus helping to achieve its high
efficiency.

The 90° flyback circuit

This designation refers to the deflec-
tion angle of the picture tube. The
sweep components must be designed to
work with such a picture tube. Original-
ly, 90° tubes were 24 and 27 inches.
However, some 10-, 17- and 2l-inch
tubes have been included recently.

There are no noticeable mechanieal
distinctions between 70° and 90° fly-
backs whether they be isolation or auto-
transformer types. As a matter of fact,
they may even be interchanged, pro-
vided they meet all other design re-
quirements. Electrically, more winding
turns are used for the 90° flyback to
obtain a greater high-voltage output
and thus its de resistance is higher than
those of the 70° flyback. However,
there are exceptions to this rule.

The winding flare of the 90° yoke is
much greater than that of the 70° unit.
The greater flare is necessary to pro-
vide sufficient deflection to cover the
entire picture-tube screen with good
edge-to-edge focusing. Also, the hor-
izontal inductance of the 90° yoke (over
20 mh) is much greater than that of
the 70° type (usually less than 20 mh,
except for direct-drive systems). Al-
though the magnetic field of the 90°
voke is used to better advantage because
of its flare, the field has less effect on
the gun beam since the distance between
field and beam is much greater. To com-
pensate for this and, at the same time,
to obtain more magnetic energy the
voke inductance is made greater. (The
energy of an inductor is directly pro-
portional to its inductance.)

The width and linearity coils used in
the 90° system are the same as those
used for 70°. However, the former
more often uses horizontal output tubes
such as the 6CD6 and 6CU6 and damper
tubes such as the 6AX4 and 6AUS5 to

Merit model HVO-57 horizontal output
and high-voltage transformer.

RADIO-ELECTRONICS
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-
The RCA general-purpose model 211D1
70° cosine deflection yoke.

withstand
peak
system.

In practically every case the 90° sys-
temy uses an autotransformer flyback.
A typical 90° circuit, used in the RCA
chassis KCS89, is shown in Fig. 4. Un-
like the 70° autotransformer circuit in
Fig. 2, the flyback transformer is one
continuous winding and the linearity
coil is connected to the bottom of the
flyback instead of in between a split
winding. This does not alter the circuit
operation (as was explained previous-
lv) since the linearity coil serves the
same function — to vary the instan-
taneous plate voltage to the horizontal
output tube plate. The advantage of
the linearity coil arrangement in Fig.
4 is that it is not subjected to the high
peak voltage which appears across the
damper cathode, thus making it less
susceptible to breakdown.

The damper current I. is indicated in
Fig. 3. It charges the .047-uf boost ca-
pacitor which is in its path. The boost
voltage, therefore, appears from pin 1
to ground, which is the average charge
across the boost capacitor (290 volts)
plus the 300-volt B-plus supply. The
boost voltage is fed to the C-R tube first
anode to obtain proper focusing. The
15,750-cycle filter is, therefore, inserted
between the boost voltage supply and
the first anode to prevent 15,750 cycles
from causing intensity modulation of
the electron beam.

The linearity coil does not have a
resonant capacitor (C5 in Fig. 2) since
the stray distributed capacitances of
the coil as well as the other capacitances
in the circuit provide the needed ca-
pacitance. A 1.5-¢h choke and a 270-puf
capacitor, connected in the 6AU4 plate
circuit, form an antiparasitic filter to
prevent the higher harmonies developed
in the flyback circuit from entering the
300-volt B-plus supply.

the greater currents and
voltages which prevail in this

High-voltage circuits

Many of the early TV sets used mul-
tiple high-voltage rectifier systems,
doublers in particular. A few of the
newer sets, such as Sylvania chassis
1-387, also use doublers. Tripler, quad-
rupler and even quintupler circuits are
used in projection sets to obtain very

138

RCA’s 232T1 universal 70°
output transtormer.

horizontal

high voltages, in the order of 30 kv.
However, since these are limited in
their use, only the operation of the
doubler circuit is discussed.

The basic doubler circuit is shown in
Fig. 5. The operation of V1, R1, C1 and
C2 is that of a single rectifier. When
positive pulses appear at the plate of
V1, it conduets (I.), charging up C2 as
shown. Between positive pulses C2 dis-
charges (I.) as indicated and charges
C1. R1, in series with C1, prevents the
latter from losing too much of its ac-
cummulated charge. After several
cycles, C1 and C2 are charged to the full
value of E. From point X to ground
(between flyback transformer pulses)
E exists, by virtue of the charge across
C1. When the positive pulses from the
flyback appear, another E voltage is
superimposed on the already-existing
one across Cl, thus making the voltage
from point, X to ground approximately

Stancor’s A-8254 flyback transformer.

FLYBACK TRANS

The RCA 228T1 70° horizontal output
transformer, for voltages to 15 kv.

2E. The voltage has thus been doubled.

V2 and C3 operate in the following
manner: The V2 filament is effectively
connected to point X since the plate
resistance of V2 is very small when it
conducts during positive pulses. There-
fore, C3 charges (I:) as shown and
after many pulses it is charged to the
full 2E value. The charge of C3 dis-
charges C1 (since it lies in the I. cur-
rent path). However, C1 once again re-
gains its E charge between positive
pulses. Actually, the high-voltage out-
put is about 2 }v less than 2E, due to
the inherent losses (such as loss in volt-
age by the drop across V1 and V2 dur-
ing their conduetion and the voltage
drop across R1) in the circuit. END

The Merit MDF-79 deflection yoke.

HY RECT
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v
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Fig. 5—A conventional voltage doubler.
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CHEATER CUBES. Type A

(lefty for RCA type interlock,
I for Zenith. Plugs into inter-

lock cord on back of set and pro-
vides three-way power source.
R-Columbia Products Co., Inc.,
Highwood, Ili.

COLOR SERVICING TOOLS.
Degaussing coil No. 9317 de-
magnetizes magnetic fields set
up in color picture tubes. Color

No. 9299 G-C COLOR TV TOOL

Abraham Marcus,
co-author of famous |
best-seller
“Elements of Radio”
makes amazing
offer!

Here it is! The most amazing guarantee ever offered on any radio-TY course
anywhere! We'll send you Abraham Marcus’ course to use FREE for one full
month! If in that time you haven't actually made $100 fixing radios and TV

new
Devieces

TV tool No. 9299 adjusts concen-
tric potentiometer and conver-
gence controls. — General Ce-
ment Mfg. Co., 400 S. Wyman
St., Rockford, Il

CRYSTAL-CONTROLLED CON-
VERTER model CO-3. For con-
version of channels from uhf to

vhf. Frequency
quartz ecrystal and regulated
power supply.— Television Asso-
ciates Ltd., 27 Taber Rd., Rex-
dale, Ontario, Canada.

TV ANTENNAS, Color King se-

stabilized by

ries. 13-element Super Color
King (illustrated) and a 9-ele-
ment Color King. Also 5 indoor
antennas: Top-Hatter No. 3710,
Cinderella No. 8720, Hideaway
No. 3870, Firefly No. 3860 and
Serenade No. 4150.— Channel
Master Corp., Ellenville, N. Y.

UHF ANTENNA, model 3011.
Bowtie type using air dielectric.

A
ur

7-db gain over entire uhf spec-
trum.-— Technical Appliance
Corp., Sherburne, N. Y.

MULTI-SET COUPLERS. 3 mod-
els include 2- and 4-set couplers

7

for strong-signal and fringe
areas. Polystyrene cases.—Jer-
rold Electronics Corp., 23rd &
Chestnut Sts., Philadelphia 3,
Pa

AUTO-RADIO ANTENNAS, Fi-

delitrend line. 6 models. Mod-
erne, model CEM illustrated.

V\

N,
SY

Available for cowl, rear deck
and dual fender mounts.—Elec-
trend P'roducts Corp., State &
Water Sts., St. Joseph, Mich.

ELECTROCARDIOGRAPH,
model 300 Visette. Uses 3 tubes,
12 transistors and diodes and
printed-circuit boards to re-
duce weight to only 18 pounds.

Printed-cireuit boards are plug-
in units.—Sanborn Co., 39 Os-
born St., Waltham, Mass.

MEGA-SWEEP model marker.
Variable sweep width from 50

REPAIR

-YTRY MY 2= COURSE FREE

FOR 1 MONTH

time during that period you pay not a cent.”

sets, just return the books tc us and pay not a penny!

Why do we make this sensational offe
so easy to use. They are written in the same clear,
language that made the author’s
best-seller. Second, because these
what to do in 1-2-3 fashion. For example, once
chapters of the TV book you are ready for busines
jobs in the field—jobs that account for over 80 %

DON'T WAIT! you risk nothing when you send the cou
don’t have to keep the books and pay for them unless you actually make
extra money fixing radios and TV se

them, you pay on easy terms. Mail the coupon now.

WHAT YOU GET IN THESE 3 GIANT VOLUMES

ELEMENTS OF TELEVISION SERVICING. Analyzes

TV defects than any other

procedure for correcting each.
looking at the pictures. Reveal
servicing procedures for the R

CBS-Columbia
receiver.

RADIO PROJECTS. Build your own receivers! Gives you 10 easy-to-
including crystal detector receiver—diode detector re-
dio-frequency amplifier—tuned-radio-

follow projects,

ceiver—regenerative receiver—au

boo

s for the first tim

and

frequency tuner—AC-DC superheterodyne receiver—etc.
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r? First, because these books are
easy-to-understand
“Elements of Radio” a 1,000,000-copy
books get right to the point—tell you
you master the first few
s—ready to do service
of all service calls.

pon at right. You

ts. Even when you decide to keep

illustrates more
k, and provides complete step-by-step
You can actually SEE what to do by
e all details, theory and
CA 28-tube color television receiver, the
Model 205 color set, and the Motorola 19-inch color

“If you haven’t earned at least $100 in spare

ment, and

TRF

receivers;

ers, etc., ete.

Please send ine

RADIO SERVYICING Theory
ond Practice. Here is every- :
thing you need to know i
about radio repair, replace- 2
readjustment. 8
Easy - to - understand, step-
by-step self-training handbook shows vou how
to locate and remedy defects quickly. Covers

Shortwave, portable, automobile receivers,
Explains how to use testing instruments such
as meter, vacuum-tube voltmeters, tube check-

receivers;
ete.

superheterodyne

MAIL THIS COUPON

Prentice-Hall, Inc., Dept, 5744-M1
Englewood Cliffs, New Jersey

' Ahraham  Marcus’
COURSE {3 volumes) for 10 days FREE exaniination. Within
10 days I will either return it and owe nothing. or send my first
payment of $5.60. Then. after 1 have used the course for'a FULL
MONTH. if I am not satisfied I may return it and von will
refund my first pavment. Or I will keep the course and send
you two more pavments of $5.60 a month for two months.

TV & RADIO REPAIR
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City

Zone State.
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COLORITE
recommended for both color and black and white receplion in
areas formerly using conical ond conical- yagé installations

~ small and compact (or casier installtion ond improved
X outtide gppearance.

flat trequency response neceuity for good color reception

magna>chrome

element system

U.S. PATENT No. 2,772,413
CANADIAN PATENT No. 541,670

The Magni-Chrome element system consists of an angle thot gives greatest gain and bond width
EXTENDED WING DIPOLE accurately coupled with when used in conjunction with the EXTENDED WING
a precision V'ed dipole. This combination is de- DIPOLE. Extremely flat frequency response ocross
signed to magnify the chromatic characteristics of the entire YHF band is obtained together with
the incoming colar signal to assure true, full-colar improved gain.

reception. The folded dipole is V'ed ot the exact

30N
COLOR-ROYAL

high torward gain fhaper, Clearer Pictures Hgh Signal-to- Noise Ratio

tlat frequency response nprowed Contrast on Black & White -
Perfect Reproduction of the Color Signdl

highest front-to-back ratio  /ur Feedim Fom Co-channel ﬁfe//are/w

tri-stop reflectors

Used in combination with the "W//{/“d/m/
THE LINE WITH PROTECTION Collinear directors give excoplionally high

front to back ratio while mainlaining
®
KMI” cnlccsvnﬁlfmfw

optimum gain on all chamnels.
Export Sales Div., Scheel Internaticnal Inc., 5909 N. lincoln Ave., Chicago, U.5.A. Coble Address: HARSCHEEL
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NEW DEVICES (Continued)

ke—40 me. Output waveform:
less than 5% harmonic distor-
tion at full output. Regular saw-
tooth sweep, approximately 20
volts. Internally coupled oscilla-
tors provide marker demonstra-
tion directly on sweep.—Kay

for 12-volt vibrators.—Service
Instruments Corp., 171 Official
Rd., Addison, Ill.

TUBE AND TRANSISTOR
TESTER. Model 630, Dyna-

PRECISION POTENTIOMET-
ER, Padohm.
100-20,000 ohms.

Screwdriver-ad-

justed. 10%

Elecric Co., 14 Maple Ave., Pine
Brook, N. J.

TUBE TESTER, model 301. 2
set.

controls to Checks for

Quick. Tests each section of mul-
tiple tubes for mutual conduct-
ance, shorts, grid emission, gas
content and life. Instantaneous
heater-continuity check. Pin
straighteners mounted on panel.
Checks leakage current and for-
ward gain ratio of all tvpes of
junction, point contaet and bar-
rier transistors.—B & K Mfg.
Co.,, 3731 No. Southport Ave.,
Chicago 13, IlL.

SCOPE PREAMP, model SPR-
100. Increases selectivity by 40

shorts, leakage and quality. 4%-
inch meter. Oak carrying case.—
Electronic Measurements Corp.,
625 Broadway, New York 12.

TUBE-TESTER ADAPTER,
model VB-2, Vibra-Dapter. For
checking 3- and 4-prong vi-
brators. Tube-tester set for

6AX41 or 6SNT when checking 6-
volt vibrators; 12AX4 or 12SN7

db. Flat response from 10-25,000
cycles., Hum and noise output
less than 5 mv.—Jerrold Elec-
tronics Corp., 23rd & Chestnut
Sts., Philadelphia 3, Pa.

MOLDED TRANSFORMERS for

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Diagrams
Explained”, absolutely FREE! Just off the press.
Gives complete 11 x 22” Schematic Diagrams on
leading models Radio and TV Sets. Easyv-to-read,
large 8% x 11” pages, with full instructions on how to use
the diagrams. A “must” in every repair kit. You get this
book as a FREE Gift for asking to see Coyne’s new 7-book
set, “Applied Practical Radio-Television”!

At Last! Money-Making “Know-How”
on Transistors, Color TV and Servicing

Coyne’s great 7-volume set gives you all the answers to servicing
problems—quickly! For basie “know-how’” that’s easy to under-
stand you’ll find everything you want in Volumes 1 to 5 on over
5000 practical facts and data. Every step from fundamentals to
installing, servicing and trouble-shooting =all types of radio and
TV sets. So up-to-date it covers COLOR TV, UHF and the latest on
TRANSISTORS. All this plus Volume 6—NEW Coyne TECHNICAL
DICTIONARY with over 4000 definitions of the latest terms,
symbols and abbreviations in radio-TV, electronics and electricity.

EXTRA! 900-Page Television Cyclopedia Included

And then, for speedy on-the-job use, you get volume 7—the famous
Coyne TELEVISION CYCLOPEDIA. It answers today's television
problems on servicing, alignment, installation. ete. In easy-to-find
ABC order, cross-indexed. Use this 7-volume TV-RADIO LIBRARY
FREE for 7 days; get the Servicing Book ABSOLUTELY FREE!

0YNE
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airborne applieations. 10 sizes,
0.2-1.5 pounds. Available for
standard or high-temperature use.
—United Transformer Corp.,
150 Varick St., New York 13,
N. Y.

REPLACEMENT TRANSFORM-
ERS. P-3049 (illustrated) exact

replacement for Motorola power
transformer 25C737472. P-2865
replaces Philco 32-8512; P-2868
replaces Phileo 32-8586; P-2683
replaces Philco 82-8575 and
P-2871 replaces Philco 32-8635.
—Merit Coil & Transformer
Corp., 4427 No. Clark St., Chi-
cago 40, I11.

FILAMENT TRANSFORMERS.
6 new models: 21F13; 21F25;
21F28; 21F29; 21F30 and 21F31.
Thordarson - Meissner Mfg.
Co., Tth & Belmont Ave., Mt.
Carmel, I1L

tolerance.—Clarostat Mfg. Co.
Inc., Dover, N. H.

TUBE-R-CAP. Resistor—-capac-
itor unit takes up space of
tubular capacitor alone. CC20:
500-volt capacitor 400 wppf-
.00215 pf; resistance tolerance
209% below 1 megohm. CC25:

500-volt 970 ppf 005 uf; resist-
20%

ance tolerance below 1

megohm, 309% over 1 megohm.
—Centralab, 900 E. Keefe Ave.,
Milwaukee 1, Wis.

CARBON RESISTORS, Hi-Stab.
In molded, noninsulated, her-
metically sealed, ceramic-en-
cased types. Deposited carbon.
High stability. — Erie Resistor
Corp., 639 W. 12 St., Erie, Pa.

e 9 spIIYIneT
Jwsatssaw Wy

AL QGITIAITR YT

TN AW ILIRE A

IIRINANILN HOHIATIN § O1OVE

Pe—
OS> weiariIL 8 VY
e samors risasns s SR
SHNIE MR TR JERE

SEND NO MONEY! Just mail coupon for 7-volume set on 7 days free trial.
We'll include book of 150 TV-Radio Patterns & Diagrams. If you keep the
set, pay $2 in 7 days and $2 per month until $24.50 plus postage is paid.
(Cash price, only $22.95). Or you can return the library at our expense
in 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book
of TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW!

Educational Boock Publishing Division
COYNE ELECTRICAL SCHOOL, Dept. A7-T1

500 S. Paulina St., Chicago 12, 1l
YES!
TRIAL per your offer.

Address

FREE BOOK —FREE TRIAL COUPON!

Send 7-Volume ‘‘Applied Practical Radio-Television”” for 7 days FREE
Include TV-Radio Patterns & Diagram Book FREE.

Age

Zone........State.

Where Empioyed ...
[ Check here if you

1
|
I
I
{ Name
|
|
|
|
|

www americanradiohistorv. com

nt library sent C.0.D. You pay postn
postage an delivery. 7.day money-back guarantas. |



www.americanradiohistory.com

g

suddenly

sound

/"t'gmes

the new binaural dynanic earspealkers

DIMENSI-FONES

For the first time, enjoy the full, exciting realism of
binaural sound. New DIMENSI-FONES create the
feeling of true stereophomic depth and direction. Each
ear hears a separate sound channel...exactly as
picked-up by each recording or broadcast microphone.
Amazing frequency response reproduces the full
orchestral scale within human hearing. Perfect for
private hi-fi, AM-FM radio, TV, and short-wave
listening. Used and recommended by leading perform-
ers and engineers. Equipped with comfortable ear
cushions to eliminate all external nmoise. Monaural
headset models also available. Sold at high fidelity
and radio parts dealers.

FREE! Write for booklet “16 Ways to Hook-up DIMENSI-FONES' and infor-
mation on Permoflux high fidelity speakers, systems, and components.

&~ ermoflux ppopycts COMPANY
4101 San Fernando Road ¢ Glendale 4, Calif. « CHapman 5-5111
142

NEW DEVICES (Continued)

DEPOSITED-CARBON RESIS-
TORS. Dalohm MC type. Molded

o

plastic coating. 3 sizes: 1%, 1
and 2 watts. — Dale Products
Inc.,, Box 136, Columbus, Neb.

TURNTABLE, wmodel 1/S-3. 4

speeds. Neon stroboscope. Mag-
speed

netic adjustment. Rim

drive, capacitor type, 4-pole
motor—Intersearch Inc., 7 Ar-
cadia Place, Cincinnati 8, Ohio.

STEREOPHONIC RECORDER,
Stericorder. Records and plays
back sterophonic sound. Hys-
teresis synchronous motor, 2
VU meters, cueing and editing

facilities and 2 self-contained
independent channels of pre-
amplification and power amplifi-
cation.—Superscope Inc., Audio
Electronics Div., 780 Gower St.,
Hollywood 38, Calif.

TAPE RECORDER, model 1960.
2 speeds, 3% and 7% inches

per second. Dual-track record-
ing. Fast forward and rewind.
Weighs less than 15 pounds.—
Telectrosonic Corp., 35-16 37th
St., Long Island City, N.Y.

CASES. Model 400 (illustrated)
holds any Viking tape deck and

L3

can be used vertically or hori-

zontally. Model 401 for amplifier

or preamp.—Viking of Minne-

apolis, 9600 Aldrich Ave. So.,
! Minneapolis 20, Minn.

www.americanradiohistorv.com

MAGNETIC TAPE. Scotch
brand no. 131 Low-Print. Re-
duces print level by 8 db and in-
creases high - frequency re
sponse. — Minnesota Mining &

Scoren

Magnetic Yope

Mfg. Co., Dept. A7-236, St. Paul,
Minn.

PHONO CARTRIDGES. Clima-
tite, model 120TS (illustrated):
3-volt output, 30-11,000 cycles.
Model 118TS: 0.75-volt output,
30-13,000 cycles. Model 124TS:
3-volt output, 30-11,000 cycles.
Soundflo: plug-in cartridge~
needle combination. JModel
89T B: 1.3-volt output, 30-15,000

cycles. Crystal mike model M-
332: 30-15,000 cycles. Output
level —57 db.—Astatic Corp.,
Conneaut, Ohio.

PHONO CARTRIDGE, twin-
lever ceramic. 30-15,000 cycles.
Dual needles. 1-mil stylus for

33% and 45 rpm; 3-mil for 78

—y

rpm.—Shure Brothers Inc., 222
Hartrey Ave., Evanston, I1l.

PHONO CARTRIDGES. Series
VR-II Magnetic variable re-
luctance. Frequency response:

L3
=N
20-20,000 cycles. Tracking pres-
sure: 4 grams. Electrostatic
shield. 7 models: 4 single-
stylus and 3 dual-stylus types.
Diamond or sapphire styli.—
General Electric, Specialty Elec-
tronic Components Dept., W.
Genesee St., Auburn, N. Y.

REMOTE-CONTROL UNIT,
Duo-Master, for TV sets can
also be used for monitoring tape
recordings. Single-wire hookup.
Provides remote tuning of pic-
ture, sound and station selec-

75

Corp.,
Front St., Brooklyn, N.Y.

WIDE-ANGLE PROJECTOR,

tion.—Tech-Master

model CLH. Omnidirectional
swivel mounting enables pro-
jector to be rotated 360°. Air
column length 4% feet. Horn
cutoff 120 cycles. — University

RADIO-ELECTRONICS


www.americanradiohistory.com

NEW DEVICES (Continued)

"’

Loudspeakers, Inc., 80 S. Ken-
sico Ave., White Plains, N.Y.

plifier. Response 20 - 20,000
cveles. Equalization controls. 2-
position low-cut and high-cut
filter—Arkay, 120 Cedar St,
New York, N

PREAMPLIFIER. Includes dip-
soldered printed-circuit board

kit (KT-500) or wired (LT-50).
Separate AM and FM sections.
20-20,000 cycles +0.5 db. Har-
monic distortion less than 19
on FM, less than 1% on AM for
809, modulation. — Lafayette
Radio, 165-08 Liberty Ave.,
Jamaica 33, N.Y.

HOOKUP WIRE. Conforms to
MIL Spec 16878-B. Plain vinyl

TRANSISTORIZED MICRO-

20-20,000 cycles +1 db at full
output. Uses 2 KT88's. 1 6ANS

PHONE, model 505T. Built-in 1 GZ31 and a selenium rectifier.
transistor amplifier. No bat- Meter for bias and balance ad-
teries, extra power supplies or . justment. Lafayette Radio,
with factory - mounted com- 165-08 Liberty Ave., Jamaica 33,
ponents. Dec filaments. Fre- N.Y,
quency response -+05 db, 6

circuit changes needed. Transis-

tor-powered by available cur
normally used by

unit.—Shure Brothers, Inc., 222 S e
Hartrey Ave., Evanston, ill. \J'sm @
BINAURAL PREAMP. Model cycles +0.1 db. KT88 for power
SA-25. Kit or factory-wired. output.—Dyna Ce., 617 No. 41
Dual-channel preamp drives its t., Philadelphia 4, Pa.

own 25-watt amplifier in con-

junction with any present am- BINAURAL FM-AM TUNER,

Mast - Often - N B

1957

Tele\,i"i""

rmabon

Rervicing Pt

carbon mike

. . e
R
T

60,000 cycles. 6 inputs. Feedback
type tone control. Dyna Co., 617

HIGH-FIDELITY
Mark [III. 60 watts,

No. 41 St., Philadelphia 4, Pa.

HI-FI AMPLIFIER,
7-70,000
=+1 db. TM distortion less than
1% at 60 watts.
less than 19,
Sensitivity,

60. 60 watts,

tortion

rent 96000

cycles.

(KT-400) or

e
ADDITIONAL

1957

Television

rvicing nfare

Harmonic dis-

volts rms for full output.-——
MusiCraft, 48 E. Oak St., Chi-
cago, Il

70-WATT AMPLIFIER, kit

wired (LA-70).

model M-
cycles

from 20-
1.5

AMPLIFIER,
16-24,000

HOO-UP WIRE

MH. Soec 1GR75E

or vinyl with nylon jacket. 16—
26 gauge. 10 solid and 9 striped
colors.—Belden Mfg. Co., 4647
Van Buren St., Chicago 80, IIl.

CLUTCH FACING KIT. Cor-
rects slipping manual tuner on
pushbutton-tuned auto radios.
Contains cleaning swabs, sol-

vents and spare clutch facings.
—Colman Tool & Machine Co.,
Amarillo, Tex.

DUAL CONTROLS. Concentric
controls snap together to as-
semble a custom dual-concen-

" New ADDITIONAL 1957 TV Volume

LARGE MANUAL COVERS NEWEST 1957 TV SETS
EARLIER TV VOLUMES STILL SOLD AT ONLY $3

AMAZING BARGAIN

Supreme twin 1957 TV manuals are the
scoop of the vear. Cover all sets of all im-
portant makes. New AppiTioNaL 1957 TV
volume gives vou the very latest material.
Your price for this mammoth manual is
only $3. Supreme super values defy compe-
tition. Eaeh prior-year manual (at only $:3)
has a whole yeur of service material. Each
volume covers different material. from 1948
to latest 1957 sets. Include circyits, wave-
forms, alignment, voltage charts, service

These 1o 1957 TV volumes cover practically all sets of i1l mukes.
The new_avpiTioxal 1957 TV manual inclides muterinl almost to the
ch gisnt nunual han 192 puzes of service dulu clianges.

mitute.
dmible-size eircuits. Specinl price. ach only

-

all lessous.

Gervicing Conrse

-
——

N

- a

3 short-cuts,

TELEVISION SERVICING COURSE

Let this new course help you in TV secrvicing.
Amazing bargain, compleie. only §3, full price for
Giant
topics just like a $200.00 corrvespondence course.
Lessons on pieture faults,
UHF,
antenna problems
equipment. picture analysis. Special, only

in size, manmmoth in scope,
circuits, adjustments,
alignment faets, hints, §
trouble-shooting, test

,.
(3
s
.
-
s
-

hints, ehanges, and double-spread diagrams.

Practically tell you how to
make every repair. More
pages, more diagrams,
more serviee data per dol-
lar of cost. Get the best
for less. Get SUPREME.

ALL NEEDED TV DATA

Supreme TV manuals supply all needed
service material on every TV set of every
important manufacturer. Here is helpful,
practical, factory-prepared data. It will
really make TV servicing and adjustment
easy for you. Join 157,000 servicemen who
use. benefit, and save with SUPREME
service manuals. [n these volumes you get
correct factory-checked circuits, alignment
procedure. response eurves, service hints,
recommended changes. voltage charts, wave-
forms, and easy-to-use giant-size diagrams.
Here is your TV service material to help
vou do expert work double-quiek; and
priced at only 33 per annual volume. Be
ready to repair any model by carrying in
vour ear ail 12 TV volumes listed in eou-
pon below. Or try one of the new 1957 TV
manuals to see what an amazing bargain
vou get for only $3. Send coupon for prompt
shipment or ask your jobber.

NO-RiISK TRIAL ORDER COUPON

Newest 1 “-!
Mast - ()fiun Needed
1957
RADIO
DIAGRAMS

i Serviciug Informatian.

OCTOBER, 1957

RADIO DIAGRAMS

tere
needed RADIO diagrams and service data,
Covers everything from the most recent 1957
radios to pre-war old-timers;
anige sets, combinativns, changers, FM, and
portables.
$2 for most volumes. Livery manual contains
extra large schematic diagrams, all needed
allgnment faels. parts lists, voltage values,
trimmers, dial stringing. and helpful hlnts.
Volumes are large in size,
about 190 pages.
a complete list of these radio manuvals.—

Supreme Publications

Sold by All Leading Parts Jobbers

is your comblete source of all

home radios,

Super-sensational vailnes. Only

814x11 inches.
See coupon at right for

00 0000000 000000 gog

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

1957 Radio Manual. $2.50 !  Rush today TV manuals checked [J below and

1956 Radio Diagrams. $2.50 | Radio manuals at left. Satisfaction guaranteed.

1955 Radio Manual.only $2 |

e [J Additionat 1957 TV, $3. [ Early 1957 TV, $3.

,953' These annual | ] 1956 Television Manual, $3 [J Early 1955 TV, $3.

19521 JRADIO volumes | O Additiona 1955 Tv, $3 [ 1954 TV Manual, $3.

1951 ( , SPecially priced | O 1953 Tetovision Manual, $3. [0 1952 Tv, $3. &

nssuj '3‘ only $9. 50 ; O 1951 Tetevision Manual, $3 1 1950 TV, $3.

19997/ N¢cachsghe | O 1949 Tv Manual. $3. [ 1948 Tv Munual, $3.

1948 THIS GROUP I [1 MAew Television Servicing Course, complete. .. .$3. H
:

:32(7; ONLY I O 1 am enclosing $.......... Send postpaid. E

:g“z I O Send C.0.D. 1 am enclosing $... ... deposit. H

41

1940 l

1939 EAGH | Name: ...coccuocone . . 500000 aoooloo .o

1926-1938 Manual, $2.50 |

Radio & TV Master Index, 25¢ § AdATessS: .« cooeoasasssoonsoncssescscatssass

www.americanradiohistorv.com
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LEEDS & NORTHRUP SYNCHROS,
MICROMAX SELSYNS, AUTOSYNS!!

At money-saving prices!!!
RECORDERS LARGE QUANTITY

20,000 in stock
110 v. 60 cycle Units

satisfled. Ship. wt. approx. 165 Ibs.

Navy

Size Approx. Approx.

& Weight Length

Type (Ibs.) (Inches)

SF 5 6.0-6.8

5G 5 6.0-6.8

5DG 5 6.0-6.8

5CT 5 6.0-6.8

6G 8 6.4-7.5

7G 18 8.9.9.2

9 G troi 706G 18 8.9-9.2
Strip tvpe recorder used for controlling
and recording wide variety of processes. site Apmlllo VAP?)?& Cycle
Used originally for temp. range of 350-550° & Weight Length
C. but mayr be ehanged for other applica- Type (Il;s.) g"ocréess)
ions. rates on \Wheatstone ridge prin- SF .0-6. .4-3. 5
:-i‘,’,?f "(:ip:g t:(‘o g“h»tm(.,‘,,pwr ,,,,,‘f,.,,‘:.,m Seh s 6.0-6.8 3.4-3.¢ g.gg Brand new, complete, ready to operate by connect-
He i E ke .0-6. .4-3. o : R 0i

Original cost several times our low price. CT—Cantrol Transformer: D-—Differential Motor: ing to 12 V. DC source. Spare parts included with
Rtemoved from demilitarized equipuent DG—GDmer:znﬁal Gcncrgtor: F—Motdor (Follower): - a ample supply of ink and paper. Transr]mts %nd ret;feixves
which in many cases was new. Sold as G—Generator. Mfg. by Bendix, Ford Instrument Co. an i i oan offices
used hut guaranteed, or money back it not General Elcctric. Specify. Bendix, Ford & GE in stock and prints, signatures and copy. Ideal for >

RC-58-B
FACSIMILE seT 19930 €a.

banks or other businesses where signatures

$179.50 ea.

M-1 SERVO
UNIT FOR
BEAM
ROTATION

Unit  has self-con
tained hydraulic
punmp actuated by 27
V.—11 Amp. 1/5 hp.
motor which pump.
oil into either side of
hydraulic piston giv-
ing better than a 100
1bs. torque to cable

drum. Unit is reversible by actuation of either of Order early. only 200 in DM-40. Input: 12-14 V 3.4 A. Output: 172 V.
two self-contained solenoid hydraulie valves. Con- stock:n l;n"és hnv? l‘gm‘eln —138 Ma. An ideal dynametor to adapt to no-
nect by cahle aronnd antenna leam for any desired neers. U.S. Army and guaranteed good eondition. ldent for hile uses on the new 12 V. cars. Don't pass up
1ma|]lon ?m-_od. Grmlnt'r atlulpvtulnléty than :mg othey plrospeclo’rsl. oil compa?los. power line and farm use. Nothlng this bay even if your intended uses are not imme-
Stiplus device on the mariet. Ship. wgt. 37 1bs. eise neerled for operation except vehicle. Many are using the q 95 23/ 0 T ” e i

Brand New - Only a few. order earl\'p &t = compass unit for automatlc pilots, on boats—many. many ap- d,“’“" Size 6% L: X 3%% dia. 47 lead with 6
Pri : b e plications. A real machine. Ship. Wi. approx. 300 ibs. pin Jones plug. Ship. wt. 7% lbs............ $2.7%
PiCe.. .. ittt 6005606 $7.95 ea. Our Price ............ cco.u... 0o ool $89.50 ea.

must be verified, ete. Use two sets togethEr
M-1 ODOGRAPH with 2 wires telephone line or radio carrier

between. Cost Gvmt. approx. $6000. Your
Over 55’000 Value price, in original paeking, only $59.50 ea.
389.50 Ship. wt. approx. 300 Ibs.
Sec Nov, 1944 Elec:
R Ko T s Brand

This is a survey instru-
ment for auiomatically
drawing a map of the N
terrain over which the ew
jeep or other vehicle to
which it is attached
traverses. These instru- |2 v
ments mfgd. currently L]
l‘:ly }?lonroe Cnrl'culalling
Machine Co. and sold in
excess of %5.000. Our Dynamotor
surplus purchase allows

passing on these¢ ma-
chines at this value.

We are not going out of business or losing our lease—
but compare this list of prices & items anywhere

Due to lower prices on these items we cannot accept orders unless total amount is $5.00 or more

a. BC-604 Transmitter—I10 tube 20-27.9 MC. F3 converts easily to 10 meter.
For 12 or 24 V. DC use {no dynamotor supplied) complete with tubes.
Size 18”x12"x10”. Excellent condition. Shipping wt. 100 |bs. ea. Price $6.95 ea.
b. Metal locator—famous SCR 625 mine detector for finding treasure, pipes,
and lost articles. Complete in carrying case ready to operate with batteries
Case size 28!,"x16"x8!/". Ship. wt. 55 |b. Used. Price $29.50 ea. Batteries
$4.25 per set.
¢. Receiver R-1/ARR-lI—two stage RF range, 235 to 248 MC. Ideal for
conversion to preselectors, ham 220 MC convertor, etc. Complete with
tubes in compact aluminum case 10”x34"x3”. Insulation on input coil has
been broken by Army for demilitarization. Easily repaired with cement or
replacement. Shipping wt. 4 |b. New. $1.25 ca.
d. Coaxial relay—operates on 12 or 24 V. Ideal for your mobile transmitter
receiver equipment. Ship. wt. 2 |b. New $1.25 ea.
e. TS 9 Hand set—telephone type with switch in handle. Ideal for your
mobile equipment. $2.95 ea.
f. 30 Amp Battery charger—cost gov't $300 ea. Mfg. by Ward-Leonard.
Charging rates up to 30 amps on 12-30V battery combinations. Operates
from 110 V DC. Size 20" wide x 20" high x 10" deep. Complete with metal
spare parts box, spares, and cord. Ship. wt. 145 |b. In original wood box.
New. Price $10.00 ea.
g. PE-237 Vibrator Power Supply—$5.95. 6, 12, 24 V. Non-synchronous vibra-
tor type. Input 6 V. 36 amp., 12 V. 17 amp., or 24 V. 9.5 amp. DC Output:
525 V. DC .095 amp. 1105 V. DC 4.2 Ma., 65 VY. DC 2 amp., 6 V. DC Y, amp.,
135 V. DC 450 Ma. Higher current drain may be obtained with no iii
effect. This power supply has been successfully used for powering the BC
604 Xmtr. Steel brown crackle case. Size 2014“x11“x10”. Ship wt. 119 Ibs.
Excellent to new condition. Vibrator not incuded.
h. J-47 Telegraph Key $1.00 Brand new Signal Corps surplus key in original
packing. Ship. wt. 2 Ibs.
%I l%80 KC Crystal in DC-IS5A holder for ART-13 or calibration monitors.
.00 ea.
j. Freq. crystals 100—$4.95 Kit of 100 brand new crystals worth $3.50 to $12.50
ea. All mounted in various holders. Plenty of ham band frequencies in
assortment. Ship. wt. 4 Ib.
k. Camp stove or portable sports heater—Evans blue flame heater originally
used for keeping engines warm in Arctic climates, but ideal for camp cook-
ing or heat for ice fishing, tents, etc. (Not recommended for confined or
ﬁoorly ventilated bldgs.) Burns kerosene or gasoline. Size 10" dia. x 12"
igh with bail type carrying handle. Cost Gov't many times our low price.
Shipped in original packing. Ship. wt. 47 Ibs. $4.75 ea.
I. OVA-l Test Signal Generator—$i7.50. This signal generator was used to
provide a test signal of constant frequency for operation and alignment
of IF amplifier stages in the CG-46 ACQ type receivers. The generator
covers the range between [50-250 megacycles. Amplitude modulated square
wave output is obtained at frequencies of .1, I, 10, and 100 kc depending on
the position of the freq. mod. pulse switch. A I5 Mc. signal is also pro-
vided by a second osc. stage. Power is supplied by internal 115 V. 60 cycle

AC supply connected to source by cord provided. Brand new with instruction
book. Ship. wt. 62 Ibs. $17.50.
m. 357 Marker Beacon Receivers—$2.95. Contains sensitive relay and 1iubes,
operates on 75 MC. Ideal for radio control.
n. T-26 Carbon Mike—$/.95. Chest mounted switchboard type, leaves hands
free for mobile work. Uses F-I1 W. E. microphone element.
o. |I5 V. 400 cycle Inverters $4.95 ea. New. 24 ¥. DC input-115Y 400 cycle
output inverters for numerous ADF, radar, and other electronic items. Size
9"x6"x4'4". Ship. wt. 12 |bs.

|1-KW Plate Transformer—$8.95. Brand new—Arma |l V. Contains two 400
. CT. 1.25 amp. windings which may be series or parallel connected. I10V.
60 cy. Pri. Size 9,"x9"x8”. Ship. wt. 100 Ib.
q. Edison 37/,AH 6 V. Batteries—$17.50 ea. lron-Nickel Alkaline type con-
sisting of 5 type B2H cells.
r. AN/ART-4 Dual Target Transmitter—$3.95 dual transmitter one on 585§
mc, others on 56.75 MC built into a 6 ft. x 30 ft. plastic screen. Shipped in
original box. Ship. wt. 75 Ibs.
s. Torque Amplifier 110V AC—5$7.50. Works like the power steering on a
car—light movement of input shaft is transmitted to output shaft in direct
ratio with torque being added by 110 V. 1/40 H.P. motor which is part of
unit. Size 12x7'/;"x5%. Shipped in original box. Ship wt. 45 Ibs.
t. 30 Amp. DC Ammeter—$1.00. New—3" round panel type 0-30 Amps., DC,
white face, black scale, Mfg. by Hoyt, Ship. Wt. 2 Ibs. ea.
u. DM-42 Dynamotor—$9.50—12-14¥. DC Input-5i5 and 1030V. output @ 260
ma. continuous. Size 1214"x7"x7”. Ship. wt, 30 Ibs.
v. 110V to 28V Transformer—$5.00. 110V. 60 cycle pri. 28Y. 8 amp. secondary
transformer for building your 24 volt charger or DC supply. New. Ship. wi.
10 Ibs.
w. BB-54-2V. 34AH Battery—$1.95. New. Plastic case storage battery, size
53"x4"x3", Shipped dry charged. Ship. wt. 5 Ibs.
x. Mallory AC Capacity selector—$1.50. MSS-100 capacity selector for. deter-
mining correct replacement motor starting capacitors. Fraction of jobbers
price—New—Ship. wt. 3 Ibs.
y. Golf Car Motor—$4.50. Storage battery operated reversible motor—I3
H.P.—I12 to 24 V. DC. Speed to 6000 RPM. Measures 4'3" dia. x 9 long
%" spline shaft. NEW Ship. wt. 13 Ibs.
2z, 100 amp &Y. Leece-Neville Alternator and Rectifier for police car or
other automobile or boat use where high charging currents are needed. Used
but guaranteed. Ship. wt. approx. 100 Ibs. $45.00 ea.
OIL CAPACITORS: All New

x| mfd.  600V. Aerovox 24CI6 . ... $2.50/dozen
4 mfd. 600V, Sprague 23Cl6 3.50/dozen
3x2 mfd. 4000V. Tobe 30CI6 . . . .. . ... 7.50/dozen
12 mid. 15000¥. GE Pyranol 35CI6 . .. 2.50 each

Variable Condensers: All New . .
100 mmfd. midget variable Bud MC 1265 Reg. $2.45 price—Special $1.00 ec.
$7.50/dozen. Defiance Replacement type ganged, all 6 models $2.75 for 6.

REMIT SHIPPING CHARGE AND INSTRUCTIONS WITH ALL OR-
ESSE RADIO co 42 WEST SOUTH ST. dew o:n::m:‘lss R N s e e eoel e,
CTION OR MONEY

. INDIANAPOLIS 25, IND. A.. ITEMS GUARANTEED TO YOUR SATISFACTION
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NEW DEVICES (Continued)

tric control. A variety of com-

binations.-—P, R. Mallory &
Co., Inc., 3029 E. Washington
St., Indianapolis, Ind.

LONG-NOSE PLIERS, no. 208-
6-NC. For wiring by cut, hook

“
N

—y

and crimp method. Replaceable
cutting blade. Self-opening coil
spring.—Mathias Klein & Sons,
720()I“McCormick Rd., Chicago
45,

TAPE TENSION GAUGE. Im-
ported from West Germany,
w” T——

this precision-built instrument
measures the tension of tapes
in tape recorders. All movable
parts are mounted on ball-bear-
ings.—American Elite Inc., 7
Park Ave.,, New York, N. Y.

VARIABLE INDUCTORS. Sub-
34/64
AF-87

miniatures, 1% x
34/64 inches.

by
(illus-

L4
trated): 30-500 cycles, 400-¢eycle
peak. AF-88: 50-1,000 cycles,
800-cycle peak.—Burnell & Co.
Ine., 45 Warburton Ave., Yon-
kerb 2,

AUDIO SWEEP OSCILLATOR,
model 207A. 20-20,000 cyeles.

<«
*49, accuracy, including warm-
up drift and component aging.
Designed for motor drive.—
Hewlett-Packard Co., 395 Page
Mill Rd., Palo Alto, Calif.

STEREOPHONIC RECORDER,
model 601-2. 7% ips, 30-15,000

INDICATOR SWITCH, Pan-i-
Lite. For low-voltage indicating
and switching applications. 6,
12 and 28 volts. Blue, red,
green, white or yellow. Mounts
in %-inch hole.—Alden Prod-
ucts Co., 117 N. Main St., Brock-
ton 64, Mass.

RADIO-CONTROL  UNITS.
Model F-249 (illustrated): crys-
tal-controlled, single-channel
transmitter. 1-mile range, with

27.255 crystal and tube; F-208:
matching receiver, 3 x 2% x
1% inches; F-327: motor-driv-
en, electric servo mechanism,
smgle pulse operation. electron-
ic return to neutral.-—Lafayette
Radio, 165 08 Liberty Ave., Ja-
maica 33, N. Y.

TELEPHONE PICKUP COIL,
model HP-61, Transcribes tele-

with re-

conversations
corder or makes messages audi-

phone

ble with amplifier. %-inch di-
ameter, 2% inches long. With
6-foot shielded cable termi-
nated in standard phone plug.
—Microtran Co. Inc., 145 E.
Mineola Ave., Valley Stream,
N. Y.

ANTENNA-MATCHING COILS,
for RCA TV sets. No. 1213
(center) replaces coils with

| _

X-shaped cross section. Nos.
1214 (left) and 1230 (right) re-
place 2 hollow-core coil sizes.
—~Colman Tool & Machine Co.,
Amarillo, Tex.

NICKEL-CADMIUM BATTERY,
rechargeable. For miniature
and subminiature applications.

0.25-ma-

“in 1.2-volt
hour and 1.2-volt 0.5-ma-hour
sizes.—Gulton Industries Inc.,

Avax]able

212 Durham Ave., Metuchen,
N. J.

POWER SUPPLY, model R-10.
Dc output variable from 200-
325 volts at 100 ma. Regulation
better than .07% from zero to
full load. Ripple less than 200
microvolts rms at 115 volts ac.

l

Contains TROUBLE IN-
DICATING TUBE LOCA-
TION GUIDES tor thou-
sands of latest TV madel:
including all mos: popular
makes from Admiral to
Zenith.
Tells which {ubes to re.
place to cure evers trouble
due 10 tube defects. Shows
exact locations and gives
types of all tuhes.

Lists over 135 conmmon
TV troubles giving clear

VOL. 2—No, K2.......... $1.50

LEARN MORE !

WITH H. G. CISIN'S TV SERVICE BOOKS
NEW 1957 TV TUBE LOCATOR—VOL. 2

1 SOV SV
b e 2

EARN MORE !

directions for locating de-
fective tubes causing each
fault. 1954-1957 models.

TV TUBE LOCATOR—Vol.
| contains over 3000 most
popular TV modeis covering
1947 to 1953 sets.

These two hooks are a
“must’’ for every TV serv
ice bench. A storehouse of
TV tube servicing informa
tion.

VOL. 1—No. Kl....... SESGRR. 3 |

ABC of COLOR TV

Tlis easily under-
stood new hook takes
the mystery out of
Color TV.

Fully  illustrated.
Covers hasic color
principles, color
transmission and re-
ception, the color sig-
nal. color tubes.
Helps ¥ou cash in on
this profitahle new field.

No. R1.

RAPID TV TROUBLE
SHOOTING METHOD

New Edition
Novel TV serviging
method enables a
novice to diagnose TV
troubles as rapidly
as_an expert.

Pix, raster and
sound troubles are,
listed and given code
numbers. When com-
bined they tell exact
location of trouble.

No. T1

T¥ CONSULTANT

The TV service-
man’s silent part-
ner. New rapid
methods of pin-
pointing faults.
Tells WHAT to do
and HOW to do it.
Includes UHF, COL-
OR and use of test
instruments. NO

ORY, NO
. Just pr: \ctlcal
se vicing info cov-
ering all types of
TV sets.

No. L1...

SHOOT TV & RADiIO

TROUBLE FAST
Quickest radio & TV
trouble shooter lo-
cates radio & TV
faults in record-
hreaking time, rexard-
less of make or mod
el. Section on printed
circuits.  Only  book
containing radio &
TV trouble tracing in
one vol.

No, T2...

eliurt hooks,

Tl
sets 1o the mewest 1856 models,
troubles.

RCA GUIDE—No. Al........8%1

RCA & ADMIRAL TROUBLE INDICATING
&% TV TUBE LOCATION GUIDES

These two books contain the most complete compilation
of RCA and ADMIRAL tube location guides ever published.
The RCA rolume includes all TV models from the earliest
1947 sers 1o latest models, nore than any 5 ordinary tube

ADMIRAL hook includes over 1500 Admiral TV modelx from the earliest
Also centains a PICTURE GUIDE to TV tube

ADMIRAL GUIDE-—No. M1...S1

TV FPIX GUIDE

Pictiures show oft-
recurring fanlly TV
conditions, Prohable
causes are explained
and logical cures sug-
gested. A second sec-

TV DOCTOR

Just the info. needed
o
\
ok |

to start TV servicing.
Inctudes: HOw to recog:

nize and remedy TV
troubles; How to replace
defectivé tubes includ-

ing Pix tube: Easy TV
trouble checks: Color

TV: Antenna know-how: pO‘
How to combat interfer-
ence, ghosts & ow:
UHF installation & serv-
icing: How to read sche-
matics and much other valuable TV
Info for beginners

No.

"

tion eclearly deflnes
and explains techni-
cal TV rermx.  Over
74 ilustrations.
1957 Etition
Noo Gl e -. %1
TV TUBE

SUBSTITUTION GUIDE
Tube replacerents
for TV & radio sets,
All fit same sockets
and NEED NO
CHANGES IN WIR-
ING. Book also con-
tains complete data
on PICTURE TUBE
replacements, many
directly. others with
only slight changes
No, S1..0nly 50¢c

GUIDE

TV TROUBLE TRACERS

Six vol's, different TROUBLE 1IN.
DICATING TUBE LOCATION
GUIDES in each. Hundreds of popu-
lar TV wmodels. Each vol. has over 10
illustr. 40 most common TV troubles
111\151rated
No. TT1) Older sets
. TT2) ’52-753 sets
b 'I"I‘3) 53 54 sets

5

. TT

. TTS) '55- Sli s6ts

. TT6) \e\v l'()]t'l ARLES
& 57 RCA sets

.............. 50c

FREE:

AU EE SN GND W N WNE W W W I W SN W W e N N e R e e .
(] IF JOBBER IS OUT OF STOCK MAIL "'NO RISK'* TRIAL ORDER COUPON
5-day Money Back Guarantee

lu 6. CISIN, Dept. E-43, AMAGANSETT, N.Y.

$2 WORTH OF BOOKS—FREE—with every purchase
of entire CISIN TV LIBRARY of
service books listed above.
yours for only $13.50!

17 voluable TV
Regular Price $15.50—

|

f Enclosed find § RUSH POSTPAID following books:

Ac output, 6.3 volts, 83 amps. Ac |D K2—$1.50 O Al—SI (] T2—$1.50 0] TT2—50¢

input 105-125 volts, 60 cycles.—

—_ TT3—50 Encloscd find $13.50. I
L. E. E., Inc, 625 New York IS ,'_(,':Sszl 8 g,'__ss,'g ;,'_g,;c 8 1150 EI Send entire Cisin TV 1

Ave., N. W., Washington 1, D. C. O D5—$I O RI—$1 O TTi—50c [ ntgg° LIBRARY listed above.
cyc{{es Separate record, play- 1 — 1
xiie ml(irgphone and lme in- All specifications given on l .
put amplifiers.—Ampex Corp., SheseYonnes Arel oo onty lAddress - B =R R S e & e P o e B e 1

5():34 Charter St., Redwood Clty, facturers' data. | city. Zone State.

al L--------------------_--’
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Marion McPartland
makes her tape recordings on

irish

recording tape.

That alone is not the reason
why you should use

I P1SI

BRAND

ferro-sheen
recording tape.

Here’s why you should use

IriSk

BRAND

ferro-sheen

It's the best-engineered tape in the
world .. .gives you better highs... better
lows...better sound all around! Saves
your tape recorder, too — because the
irish FERRO-SHEEN process results in
smoother tape...tape that can’t sand
down your grretic heaths.or shed oxide
powder ir}b(; vour machine. Price? Same
as ordi})dry tape! b

i

o]
=y E 4

Ava\il}kyhcrever quality tapefs sold.
ORRadio industr inc ika, Alabama

Export: Morhan Exporting Corp., New York, N.Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ountario

3

“.

5 irish/
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Note: Records below are 12-inch LP
and play back with RIAA curve unless
otherwise indicated.

Audio Follies
Bargain Sampler of Indecent Propor-

tions
Cook L-XX

If Emory Cook set out to produce a hi-fi
sampler to end all samplers, he may well have
succeeded. Certainly no previous sampler comes
close to offering so complete a sampling of a
catalog or such a variety of sound.

There are 15 selections here from 15 Cook
records, starting with very real trains, proceeding
through steel bands, calliopes., carousels, a vari-
ety of unusual instruments such as the zither,
cimbalon and pedal harpsichord, the more famil-
jar organ (but in Cook's awesome realism), the
orchestra and finally calypso and hot jazz. Many
of these I have reviewed previously, but this
recording may well be superior to the originals
because it is pressed by the new Microfusion
process.

The claimed superiority of this process seems
to be realized. Surface noise is at a1 new low—
though the material is not immune to electro-
static noise and, therefore, needs treatment for
it. Cook claims, also, that the material is stiffer
and, therefore, the high frequencies are not as
likely to be wiped off. In any event the high
highs are extremely sharp and the transient
response very notable, indicating a wider and
cleaner bandwidth. On all aceounts, as a sampler
of Cook’s peculiar genius, hi-fi sounds and the
new process, this is recommended without any
reservations.

Fiesta in Hi-Fi
Hanson and Rochester Symphony
Mercury MG-50134
Here are four pleasant and colorful works by
four contemporary American composers all based
on familiar folk songs: MeBride's Mexican Rhap-
sody, Nelson's Savannah River Holiday, Mitch-
ell's Kentuely Mountain Portraits and Vardell's
Joe Clark Steps Out. The music is both melodie
and rich in orchestral color with a spectacular
bass, tremendous drums and a variety of high
highs. The recording is truly Olympian with tre-
mendous crescendos—so tremendous that in spots
even the best pickups may be overdriven if track-
ing and pressure are not optimum. Thus, it pro-
vides a very real challenge and test. But on those
systems that can take it and dish it out. the effect
will be sufficient to pop vest buttons with pride.

Hi-Fi Fiedler
Fiedler and Boston Pops
RCA Victor LM-2100

A very felicitous combination of music most
people—even newcomers to music—will enjoy
and brilliant sound that will nicely prove the
value of high fidelity. The works are Rimsky-
Korsakov’'s Coq D’Or, Rossini's William Tell and
Tchaikovsky’s Marche Slave. Between them they
provide a little of everything from sharp high
highs to thundering tympani. The balance is
exemplary ; though the recording is live, defini-
tion is excellent, and with the best pickups there
will be no noticeable distortion. It will sound
good on any hi-fi, but on the best it should pro-

WwWwWwW.americanradiohistorv.com

MONITOR

vide a complete illusion of listening to a live
concert in a seat 76 or 100 feet from the stage.

HONNEGER: Pacific 231
Rugby
and other works
Scherchen conducting Philharmonie
Symphony of London
Westminster XWN-18486

Pacific 231 is the now famous musical impres-
sion of a locomotive which offers as fine fare for
a first-rate (and test for pvor-to-middlin’) hi fi
as there is on records. This version is particu-
larly outstanding for the good double bass, very
low drums, definition, clarity and the overall
awesomeness of the performance. Rugby is a
rather similar musical impression of a Ruxby
game. Mouvement Symphonique has been des-
cribed as Pacific 231 coming back. Prelude to the
Tempest is even more awesome to my ear than
231 with its thunderous drums and buzzing
strings. The other shorter works are of an ear-
lier period. Here is a pretty good anthology of
Honneger music and, for those who can tolerate
it, excellent material for system testing—
especially of definition and dynamic capability—
as well as notably realistic samples of various
instruments—particularly string bases and
drum—and some remarkable tonal effects.

TCHAIKOVSKY: Nutcracker
(Excerpts)
Iiedler and Boston Pops

RCA Victor LM-2052

This version contains not only those most
familiar excerpts usually performed as the Nut-
cracker Suite, but other less familiar portions of
the original ballet. The music provides fine show-
off and demonstration material particularly rich
in the high percussives. The recording is out-
standing with a brilliant liveness, realistic bal-
ance and very clean throughout.

KABALEVSKY: Comedians’ Suite
Colas Breugnon Suite

Horlick conducting P’aris Conservatory
Orchestra

Schuechter conducting Philharmonia of

London
MGM-E3506
The Comedians’ Galop from The Comedians by
this contemporary Russian composer has become
a great pop favorite. Here is the full suite of
excerpts from the original ballet. While the
other sections are not as exciting as the Gualop,
they are all interesting in tone coloration and
pleasant to listen to. The less familiar Suite
from Calus Breugnom, an opera, possesses egual
interest and even nwore spectacular sound mate-
rial, particularly a fine bass, heavy drumming
and big climaxes. The recording is one of MGM’s
very best with a fine balance, liveness and excep-
tionally clean.

The Deutschmeisters Take a Holiday
Deutschmeister Band conducted by
Herrmann
Westminster WP-6044
There are bigger brass bands than the Deutsch-
meister and there are records of bands playing
more demanding musie, but no other band plays
with such an authentically Viennese sentimen-

RADIO-ELECTRONICS
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NOW YOU CAN ORDER
precise Kits BY MAIL...

from Your Local Parts Distributor!

Precise
Precise Engineered
Engineered
77
QUICK-TEST 5’ SCOPE
TUBE TESTER UP to 9 mc
FLAY to 5 me

Only 3 Knobs for
GM, EM, Short and
Gas Tests,

This is the finest
fast-check tube
tester and dollar-earning traveling companion
for a Serviceman . . . or for use in the factory.
You can plug in 5 tubes of the same type ond
check each one individually by rotating the
Tube Bank switch, It ucwuﬁy checks 5 tubes
in 20 seconds . .. or 4 seconds per tube. By

for color work

After you've built this
‘scope, you'll be amazed
ot its versatility. Na other ‘scope below o
$100.00 con meet all of its specifications. De-
sign features include puysh-pull vertical and
horizontal . . . high sensitivity . . . 5CP1 tube
with post occeleration . . . frequency compen.
sated stepping attenuators for both vertical
and horizonfc?‘ . . focus, intensity and astig-
matism controls . . . and calibration output

rotating the function-switch, each triode of o
dual triode is checked individually, each
diode and the triode of o duo-diode-triode is
separately tested and not lumped as in other
testers . . . ond o pentode is tested as o
pentode—not a diode. Transistors, shorts, gas,
life, mutual conductance and emission can
be tested with this model. Includes a deeply
etched panel, beautiful Moleskin covered
wood carrying case and caver. Easy to carry.

Precise Model 116K  Kit Form.........% 79.95
Precise Model 116W  Factory Wired ........ 139.95

voltage. Vertical amps are flat through 5 me +
8 db through 9 mc. Sensitivity is 10 mv/cm.
Horizontal amps within + 6 db through 500 ke,
hove frequency compensated stepping attenuo.
tor input and cothode follower to assure linear
horizontal trace. Hard vacuum sweep frequen-
cies with sufficient expansion to see color bursts
clearly, and o sensitivity approximately 40
mv/cm, made this instrument the exceptional
buy of the year.

Precise Model 3151K  Kit Form ... $ 59.95
Precise Mode! 3151W  Factory Wired ... 109.95

Precise

Engineered P ow E R lA B

For all your electrical needs!

For the first time in the industry, one instrument
takes the place of more than 11 pieces of equip-
ment. ... Here’s what you get:

® A BATTERY ELIMINATOR
for 6v and 12v radios

® A BATTERY CHARGER up to 24 volts

@® A HIGH CURRENT LINE VOLTAGE VARIAC
—up to 10 amperes

® AN AC LINE VOLTAGE METER

@ AN AC LINE AMMETER

@ AN AC LINE WATTMETER

® AN AC LINE ISOLATION TRANSFORMER
~ 100w or 300w

9 A LOW VOLTAGE, HIGH CURRENT
AC SUPPLY — 24v at 10 amperes

® A DC LINE VOLTAGE VARIABLE SUPPLY
@® A DC HIGH CURRENT AMMETER
® AN AGC BIAS BOX

Isolotion
100w
100w
300w
300w

Precise Model

711K
YARR
713K
713W

KIT FORM ..............$49.95
FACTORY WIRED ... 64.95
KIT FORM 62.95
FACTORY WIRED ... 79.95

Mutval Conductance and Emission

TUBE TESTER

Here is @ tester that actually checks o tube for its appli-
cations, not whether it is just good or bad. On the Mode!
111, ‘GM and Emission are checked separately. It is the
first and only device that measures 600-mil tubes on a
meter Sweeps from O through the normal testing range
when making measurements, which gives an average
evaluction for the tube over an extended ronge of
operation. Connects test voltages to each fube element.
Uses a single rotary switch to check each element against
every, other element for shorts, whether they‘re hot or
cold. Meosures tube bias directly on @ meter. Features a
no-backlash roll chart. Includes provisions for testing all
prong types. Cathode-Ray tubes may also be checked
with the use of an odaptor. An exceptional instrument
for the shop, one that has won an importial independent
scientific survey hands down.

Precise
Engineered

Precise Model 111K Kit Form ............ $ 79.95
Precise Model 111W Factory Wired... 139.95

&
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You benefit from faster delivery, lower price,
postage savings, and the personal local serv-
ice of your nearby parts distributor when
you order by mail. .. if you are close enough,
drop by and see the top quality parts in-
¢cluded in each kit. Here ore 8 of the many
PRECISE distributors who are ready to serve
you. Use the handy coupon below to order
your PRECISE kit by mail.

GRAHAM ELECTRONICS
SUPPLY, INC.

102 S. Pennsylvonia S,
Indianapolis 4, Ind.

H. H. Thompson. . . . Creative
Engineering and quality com-

ponents ossure customer
satisfaction with PRECISE
equipment.

LEUCK RADIO SUPPLY

243 South V1 1th St.

Lincoln, Nebroska

L. H. Soderholm, We have
found thot the advonced en-
gineering of PRECISE kits
ofters design features com-
paroble with many loboratory
instruments.

RADIO ELECTRIC SERVICE
CO. OF PENNA., INC.
N. W. Corner 7th & Arch S1s.

STANDARD PARTS

277 N. Franklin St,

Hempstead, N. Y.

William Huli.
original design

Philadelphia 6, Penno.
Albert N. Kass, vp & gen.
mgr. . . . For quolity ond pre.
cision, we olwoys recommend
PRECISE in test equipment.

Refreshing
built into

every PRECISE kit.

THRIFTY ELECTRONIC
SUPPLY CO.

3647 Burbank Blvd.

Van Nuys, Colitornia

Al Ex PRECISE engi-
neered kits give you more
valve for your money.

WHOLESALE RADIO PARTS,
CO., INC.

308 West Redwood St.
Baltimore 1, Morylond
Manvel Freeland, vp. . We
hove found thot PRECISE's

Nock for giving quolity ond
value — economically — goes
hond-in-hond with our pur-
suits,

WINTERADIO
INCORPORATED

1468 West 25th St.
Cleveland 13, Ohio
Edward J. Gorcyco. . .
PRECISE kits—o quolity fine
that has no equal.

v./4
TEE VEE SUPPLY CO.

3211 Washington St.

Jamaica Plains, Mass.

Herbert Gamer. . . . Everyone who buys o
PRECISE kit is always sofisfied.

Mr. Precise Distributar:
I would like to order the following Precise kits:

5' 'Scope Powerlab Tube Tester
Model [OJ Model 711K [ Model 111K
[ 3151 Kit O] Model 711W [] Model 111W

C13151 Wired [JModel 713K [ Model 116K

] Catalog [J Model 713W [] Mode! 116W
Please send kits COD [] Bilf my account [
Remittance Enclosed, Ship Prepaid []

Print Name Clearly

Street Address

City & State

!
k
!
I
i
1
4
i
|
|
(
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Transistorized

9030 %o HOS®OOO00O0000GO000CAGSGIS s A

Power Supply

Go modern. Build this transistor- |
ized mobile power supply using
popular CBS 2N256. Compact com-
bined inverter, rectifier and filter
operates from automobile battery.
Delivers up to 50 watts d-¢ output
... for example, 250 volts at 200 ma. |
Replaces troublesome vibrator pack
or dynamotor. Has no moving parts
and offers efficiencies up to 85%,. In-
verter output is square-wave . .. 0.1
mfd filters it. This easy-to-build
supply is ideal for mobile . . . trans-
mitter, receiver, sound system, etc.

CBS 2N255 (6-volt) and 2N256
(12-volt) power transistors are use-
ful in many other economical ampli-
fiers . . . fixed or mobile. Write for
CBS Power Transistor Applications,
PA-16, for complete details on 15
practical circuits, including this
power supply. Or pick up Bulletin
PA-16 along with your 2N255 and

2N 256 transistors at your CBS Tube
distributor’s.

HIGH
VOLTAGE
D—¢
+ OUTPUT -

2N255...$2.60 net

CBS-HYTRON

Semiconductor Operations, Lowell, Mass.
A Division of
Columbia Broadcasting System, In¢.
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| Surinach is
sounds more Spanish in this particular work.

NEW RECORDS (Continued)

tality or sounds mwore like brass bands used to
sound in that golden era of brass bands 50 and
more years ago. Here they are again with eight
engaging concert marches, waltzes, polka, ete.
The drum is big and untrickily beats a big
beat, the snares play the typically Teutonic
cliches, the brasses have that real Continental
plaintiveness. There are just enough instru-
ments to give the musie full color, but not so
many that any choir is drowned out. The record-
ing is extremely good and the definition espe-
cially is outstanding.

SURINACH: Second Symphony
TURINA: Rhapsodia Sinfonica
Winograd conducting Philharmonia of
Hamburg
With Sandra Bianca, piano
MGM E-3510
Somehow or other the blend of modern and
Spanish is far more palatable than straight

| modern. In any event, it produces in these works

some interesting
per

sound, well punctuated with
ission and accentuated by some big peaks.
more modern than Turina, yet

Even those who ordinarily dislike modern music

may find both these works engaging The record- |

ing is one of the best of this orchestra and pre-
sents the music to very good advantage.

HOVANESS: Anahid
Alleluia and Fugue
Tower Music
Surinach conducting MGM Orchestra

MGM E-3504 I

I have previously reviewed several recordings
of this very individual American composer. This
one gives a pretty good review of his three peri-
ods: Alleluia and Fuyue goes back to his more
conventional early days, Anahid is from his Ar-
menian period and Tower Music from his more
recent neo-Archaie period. The three works are
fairly representative though not the most re-
markable of his unique style. There are plenty
of unusual effects, including a bass solo and con-
siderable percussion. | do not know why some of
it was cut so high, however, with the result that
in spots even solitary trumpets are ragged.

BRAHMS: Symphony Neo. 1
Munch and Boston Symphony
RCA Victor LM-2097

The first movement of this great symphony is
almost a concerto for tympani, and a very fine
showing they make in this recording. No com-
ment is necessary about the music and everybody
has his own preference as to its interpretation.
The recording is clean, spacious and live enough
to yield an appropriately romantic quality.
Definition is 2zood enough and the overall sound
at a moderately loud level yields a fine presence.
Not at all spectacular from a hi-fi point of view
but an outstanding example of the way a fine
hi-fi recording can enhance great music and
yvield an experience of it almost as good as a live
performance.

LECLAIR: Concerto for Flute, Strings
and Harpsichord

HAYDN: Concerto for Flute and Strings

PERGOLESL: Concerto for Fluto Trav-
erso

Camillo Wanausek, Flute

Pro Musica Chamber
Vienna

Orchestra  of

Vox PL-10-150

The flute is one of the most felicitous of all
instruments on a fine hi-fi system and this re-
cording provides three very fine examples of
music written especially for it, beautifully and
very cleanly recorded. Incidentally, if you live in
an area where there are lots of birds, play this
next spring when they are in their best voice and

vou'll attract a choir of flute-lovers and imi- |

tators.

SHUBERT: Death of Lazarus
Winograd conducting Philharmonia of
Hamburg
With vecal soloists
MGM E-3526
This was intended to be the first act of a full-
length opera, but only the first act was finished.
It was not performed until very recently and
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ASTRON

EXACT
REPLACEMENT

CAPACITORS

A serviceman's reputation is his most
important asset. And Astron is determined
to help you protect yours . . . to do this
we developed ‘“‘Staminized” Capacitors, a
special group of service-designed units
that guarantee reliable, no-call-back per-
formance under the severest conditions.

You can stake your reputation on this
Astron quality and win everytime!

oMINIMITE* ‘‘SAFETY

MARGIN* Miniature
[ Electrolytics. Very sta-
hle capacitance charac-
teristics; low resistance
contacts; crystal clear
markings; specially
sealed against moisture.

o TYPE ES “‘SAFETY MAR-
GIN" Tubular Electroly-
tics. Plastic-wrapped,
moisture-proof sections;
conservatively rated;
high quality foil speci-
ally etched; pre-tinned
feads.

o TWIST-PRONG  “SAFETY
‘ MARGIN"' Electrolytics

Wide range of single/
multiple-section types;
reliable operation up to
85° C; clearly marked
terminal code.

| ®TYPE E “SAFETY MAR-
GIN” Screw-Base Elec-
trolytics. Mount quickly,
easily with supplied
palnut; pre-stripped,
pre-tinned leads; stable
operation; special ter-
minal design stops
moisture damage.
oBLUE POINT® Paper
Tubulars. Finest plastic-
cased capacitor made;
exclusive seals lock-out
moisture, lock-in leads;
tough heat-proof shell;
clearly marked.
oTYPE AP — Ceramic-
Cased Tubulars.Rugged,
| oil-impregnated, paper
section construction;
non-melting end seals
hold leads firm; eco-
nomical for all replace-
ments.

FREE SERVICING AID

Astron offers a wide variety of
materials to help you service
' q better . . . send for your copy
of handy, pocket-sized Replace-
| ment Catalog AC-4D . . . it will save
| you time!

ASTRON

C O R P O R A T 1

258 GRANT AVENUE.E. NEWARK. N. J.
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NEW RECORDS (Continued)

won some acclaim not only for its intrinsic
musical values but for its Wagnerian effects as
well. This recordinZ presents it complete and is
the first performance on American records.

BACH, K.P.E.: Concerto for Four !
Viols
MASCHERA: La Capriola
GABRIELL: Canzone
TOMOSINI: Suite for Violetta
Ensemble Marius Casadesus
Westminster XWN-181-30
Four composers of the 16th, 17th and 18th
centuries are represented here with chamber
works performed on ancient string instruments
by a group which has specialized in recreating
this music as authentieally as possible. Especially
interesting to me was the way four viols in the
Bach concerto’s second movement manage to
sound like an organ. Thanks to the fine record-
ing. the contrast of the viols to our modern
violins is well and flatteringly presented. You
don’t have to be a musical antiquarian to enjoy
this music either.

VIVALDI: Concerto for Two Trumpets

in C

Concerto for Two Trumpets in E Flat

Concerto for Oboe and Strings in D
Minor

Concerto for Oboe and Sirings in F

Winterthur Symphony Orchestra
Concert Hall CHS-1242
Except in brass band music, the trumpet is
seldom allowed to take the spotlight. Here a pair
of them. is given the opportunity to showoff
both the capability of the instrument and the
virtuosity of its players in very pleasant music

and a very fine recording which presents the KEEPS BENCH SAVES SHELF

trumpets at their best and a very fine ‘test of

mid-range and tweeter coloration. Assuming the LESS CLUTTERED SPACE, TOO! TO CARRY

pickup tracking is good. the tone should be clean
and sweet throughout, brassy but without strid-

ency. The oboe is about a half octave higher in MEASURES ONLY 8”X12‘/‘ "X‘b‘/z ”—-Use thiS

range and offers a contrast in tone. This one is .
unusually sweet and mellow. perfecf for: rugged little instrument for the 101 jobs where

o ; o Hi-Fi i a big specialized scope isn’t needed. It brings
Eg,PL:.‘,,,N,l,), ]ﬁ',':::: C{;':ﬁﬁ:‘o“f,?nz: Syre Hi-Fi tmumesmmmg you quality features such as a filter type grati-

phony conducted by the ecomposer ° Industﬂal mamtenance cule, universal-fit bezel, and 5” screen, yet is

BLOCK: Four Episodes for Chamber . | economically P"iced- And ]'ike qther S%'"PSOH
Orchestra o Production line tests  test equipment, Model 466 is built to give you
Scherman eonducting years of hard service.

Radio Zurich Symphony Orchestra Py COmmumcatmns

Concert Hall Society CHS-1238 Frequency Response of Vertical Amplifier:

DY sl et iCaniagik el msd skl equipment checks From 15 cycles/sec to 100 Ke/sec, flat within
days, in which he employed jazz idioms. It will /
be especially interesting because it is conducted oAM &M + 1 db; 6 db down at 250 Kc/sec; useable to
by its composer and because it shows only traces : L l I\IC/SCC
of the style so characteristic of his later works. radlo servmmg . Defl S
The Block Episodes are very interesting chamher H Vertical eflection Sensitivity:
music with an oriental flavor in spots—modern MOXIP‘H‘Jm ¢ /e Y
but most people would find the modernisms ® Useful fol’ hIaCK 30 1“1"“'0“5 Rl\ls/ ln‘:h'
unobjectionable. The recording is excellent except g Cas e
that it is overcut in spots and will drive some and whlte Tv too Frequen(y Response of Horizontal 'Am'pllfler.
pickups into distortion. ! From 15 cycles/sec to-20 Kc, flat within = 1

db; 6 db down at 100 Ke/sec.

PO O RIS = Solrcal degiont: Maximum Horizontal Deflection Sensitivity: 0.7 volt RMS/inch.

Carlo
ROBERT COBERT: Mediterranean Z-Axis Sensitivity (Voltage Required to Extinguish Beam): 20 volts RMS.
Suit . ;
e . Calibrating Voltage (at 117.5 VAC power source): 1 volt P-P = 10%.
Surinach conducling
MGM Chamber Orchesn-aGM . Maximum Input Voltage: 400 volts peak.
M E-3 3 9
An opportunity to savor hitherto unperformed Input Resistance: 0.1 Meg (at atten. x 1); 0.5 Meg (at atten. x 100).
music. Duke is a Russian-born contemporary g & :
rees St et ety v Input Capacitance: 40 uuf (at atten. x 1); 35 uuf (at agten. x 100).
shows and some popular songs, including April Sawtooth Sweep Range: 15 cycles/sec to 80 Kc/sec.
in Paris. He has also written serious music (at . :
first under his patronimic Dukelsky) which Power Consumption (at 117.5 volts AC) : 50 watts. $ 05
shows very few traces of Broadway or pop K , ———
music. Souvenir de Monte Carlo is a ballet com- Model 466 with Lead, Operator s Manual. .. ..........

posed about ten years agZo but never produced.
Cobert is a clearly promising young American
composer who here receives the first performance
of his works. Neither of these is at all hard to

listen to. Both have some excellent percussion. SI M Pso N E l E c ' R I c COM PA N Y

The recording is excellent. END
5200 W. Kinzie Street » Chicago 44, lllinols * Phone: EStebrook 9-1121
In Conado: Bach-Simpson Lid., London, Ontario

See your Electronic Distributor, or write

Ras B(;n}l”l

it

Name and address of any manufacturer of
records mentioned in this column may be ob-
tained by writing Records, RADI0-ELECTRONICS,

154 West 1ith St., New York 11, N.Y. WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT
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another

engineered
prodUbt

all channel UHF converter

Model 99 is your best buy in a UHF
converter. Features include tuned in-
put, precise impedance match, UL ap-
proval, one-knob tuning and drift-free
performance. Largest selling UHF
converter in the country at $22.95 list
...In difficult reception areas use the
BTU-2. only $39.95

another

il

quality
engineered

2-set coupler

Model TV-42 a 2-set coupler approved
for color, UHF, VHF and FM. Matched
resistive circuit with 12db interset iso-
lation and flat response—0-900 mega-
cycles. Another quality TV accessory
engineered by B-T Labs........$2.95 list

Sold by electronic perts distributors
for further information
use coupon below

} BLONDER-TONGUE LABS, INC.RE-10 |
i 9-25 Alling Street, Newark 2, N. J. |
| Please send me literature covering |
{ O B-T TV Accessories |
| Name.......... |
| Address....... |

City. oo Zone.....State...... H
150

CROSLEY AT-10M

Complaint: excessive buzz, most pro-
nounced on strong and medium signals.
The set employs a gated beam tube

| as FM detector, limiter and first audio
3BN6

172 SAVS
45MC IF AMPL 2

As a cure, the secondary of the if
transformer feeding the 3BN6 was
shunted with a resistor as shown in the
partial schematic. The highest value

s TO YOL CONT

40n

QUADRATURE COIL

ﬁ l n%:sawf 4
L :Fwo 4K

amplifier. For minimum buzz the align-
ment of the preceding 4.5-mwc if coils
must be on the button. A high hiss de-
veloped whenever alignment was at-
tempted, showing that the stage was
oscillating at an ultrasonic rate.

c 00a

BUZZ CONTROL

that would permit alignment was 68,000
ohms. To insure a permanent cure, a
47,000-ohm resistor was installed with
no noticeable loss of volume. (The
added resistor acts as a damper to kill
the oscillation.) —J. R. Vought

DUMMY TUBE

Not long ago, trying to find which

tube had an open heater in a trans-

formerless Motorola VT-71, I had an

unusual experience. As a substitute for

other tubes, I was using a 6AGbH which
had a cathode-to-heater short and which
had the cathode pins cut off. Soon I
found the bad tube —a 6AU6 limiter.
And, much to my surprise, the audio
operated loud and clear! With a limiter

tube without cathode pins! Only when
the audio control was fully advanced,
could any audio disturbance —a 60-
cycle hum — be heard. Evidently the
cathode, shorted internally to the heat-
er, was reaching ground through the
heater string. And bias must have been
correct because there was no notice-
able distortion on normal audio levels!
— B.W. Welz

RCA TRANSISTOR PORTABLE

R28 (15K ON SOME CHASSIS)

3K 2NI09¢2)
OUTRUT !
YEL .9V
10n TOTAL ; BLK
aLK F 5
BLK

R265390n

b

——
39

108
@ R71/270n/12°F
N\

— ————————

In model 7-BT-10K a 33,000-ohm
resistor R28 has been added from the
collector of the driver to the collector
of one of the output transistors as
shown in the diagram. This introduces
negative feedback, improving audio
response and cutting distortion.

Other components are changed in
value as follows: R19, from 1,000 ohms
to 560; R20, from 12,000 ohms to 10,-
000; C19, from .0047 uf to .022. The
affected components are shown in the
partial schematic—RCA- Victor and
Vietrola Service Tips

FRONT-END FAULT

We were demonstrating a new color
bar generator on an early Sylvania 15-
inch receiver. The receiver gave good
results on color TV programs. The gen-
erator looked very bad with incorrect
hues for all bars except black and

WwWwWwW.americanradiohistorv.com

white. No setting of the color phasing
control served to produce correct hues.

We then considered the possibility of
the tuner having poor response on the
channel for which the generator was
set (channel 3). There was no possibil-
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E RS

THIS IS THE WAY
A GREAT
TAPE
RECORDER
IS\BUILT...

i

new
imported

NORELCO

‘CONTINENTAL’

world’s

most advanced
all-in-one
portable

TAPE
RECORDER

Engineered by Philips of the Nether-
lands, world pioneers in electronics

Precision-crafted by Dutch master
technicians

Styled by the Continent’s top designers
Three speeds (7'%, 3% and 1% ips) ...
twin tracks...pushbutton cont-olled

Special narrow-gap (0.0002 in.) heas
for extended frequency response

Built-in wide-range Norelco speaker
Also plays through external hi-fi set

For the name
and address

of your nearest
Norelco dealer,
write to

NORTH AMERICAN PHILIPS CO., INC,
High Fidelity Products Division

Ml’!’/ﬂ‘?

by
(§)P 230 DUFFY AVENUE, HICKSVILLE, L.I,N. Y,
OCTOBER, 1957

TECHNOTES (Continued)

ity of switching channels, since the
generator was fix-tuned. Another color
receiver was not available for a cross
check.

We did have a spare tuner and wired
it into the receiver. This solved the prob-
lem, all colors came through properly
both on a channel-5 program and on
channel 3 with the generator. Another
example of the fact that tuned-circuit
response is considerably more impor-
tant for color reception that for black-
and-white.—Robert G. Middleton

COMPRESSION

A  Truetone TV model 2D1530B
showed compression of scanning lines
at the top of the picture. Tube changes
and linearity-control manipulation
would not remove the bunching.

oA QTP

172TAUT
VERT 05¢

BLANKING TD
CRT GRID

1 AV
l‘Rals az2K .Lou 5%

L HEIGHT CONTROL

The condition was remedied by feed-
back to the vertical peaking resistor
from the vertical output transformer.
As the diagram shows, a 33,000-ohm
resistor was connected from the hot
side of the peaking resistor (R315) to
the plate (pin 3) of the vertical output
tube. Value of the resistor may have
to be a little higher or lower for differ-
ent sets of the same model.—Peter Mil-

liano
ADMIRAL TUNERS

Poor performance
channel tuners may be due to improper
lead dress. The lead between the uhf
antenna terminals and the uhf tuner
doubles as a quarter-wave trap at the
mean frequency of the low vhf chan-
nels and a three-quarter-wave trap at
the mean frequency of the high vhf
channels. The lead must be dressed
away from any metal, particularly the
metal brackets of the rear kinescope
mount. If the lead is found doubled up
or looped it should be straightened out.
—Wairren J. Smith END

“Plenty of B plus, but no B minus!”

www.americanradiohistorv.com

in Admiral all- |

. . . just a few of the many
new B-T precision
engineered products

FIELD STRENGTH METER wmodei rsm-1

A portable precision instrument for
accurate measurement of RF signals.
Continuous tuning from 54 mc to 216
mc covering VHF-TV, FM, mobile, oir-
craft, ham, industrial and CD. Use of
B-T UHF converter extends range to
entire UHF band, $310 net

" ]
T}% .Y \Q "‘hzh
e W, "F\@ -
.‘"g_\évg oA
B

3 MASTERLINE CRYSTAL-
CONTROLLED CONVERTERS

Model MVC: Hi-to-Lo channel VHF converter.
Model MLC: Lo-to-Lo channel VHF converter.
Model MUC: UHF to VHF converter.

Extremely stable, self-powered with two matched
75 ohm outputs. All channel VHF mixing net-
work. Flat within ', db over full 6 mc ouiput.
For color and black and white TV.

4 INDOOR TV SYSTEM TAPOFFS
Edsy to install, matched low cost tapoffs
Model TO1-75: single isolated tapof!
for recessed mounting. For RG-11/U o
RG-59/U, with 75 ohm jack.

Model TO1-300: has 300 ohm terminals.

Model TO2-75: two 75 ohm outlets from
RG-11/U or RG-59/U cable.

Model T02-300: two 300 ohm isoloted
outlets from RG-11/U or RG-59/U coble.

sold by electronic parts distributors
for further information use coupon below

T s e — —— — — ——— ————

BLONDER-TONGUE LABS, INC.
9-25 Alling Street, Newark 2, N. J. Dept.

f

!

1

}
O Field Strength Meter (J Masterline Converters |
O Indoor TV System Tapoffs ]
I

!

!

Name
Address.

|
|
|
| Please send me literature covering:
I
|
|
|

-t
o
e
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NOW-

Get it from
your Parts

Jobber!

Admiral

4-Speed Record Changer

® PLAYS ALL FOUR SPEEDS—
33Y%5, 45, and 78 plus “talking
book” 16% r.p.m. Has neutral
position. Changes 12 to 14 rec-
ords; intermixes those of same
speed. Automatic 2-way shut-off
after last record. Returns tone
arm to rest, stops turntable motor
completely. NOTE: Canbe wired to
shut-off radio or amplifier chassis.
® RUBBER TURNTABLE MAT

® FEATHERWEIGHT TONE
ARM—new resonance-free de-
sign. Less than Y3 oz. pressure.
Positive tracking . .. no “skip” or
“jump” on loud passages.

® DIAMOND LP STYLUS—sep-
arate LP diamond and 78 r.p.m.
sapphire needles for finest sound
reproduction, long record life.

® ATTACHED 40” SHIELDED
AMPLIFIER CABLE — eliminates
pickup of unwanted noise. Cable
has phono tip plug for quick easy
connection into standard input
phono-tip jack,

Admiral—

rated by servicemen

as the most foolproof
and trouble-free of
all changers!

Admiral—
built into more
phonos and combinations
than any other
changer in the world!

Beige and Coral
with Golden trim
{Base Optional)

HEAVY DUTY MOTOR—powerful 4-pole
constant speed shaded pole induction type
motor. Operates without hum, rumble or
“wows' {as little as 0.1590). Maintains even
speed even if line voltage varies. Six foot
line cord attached.

CERAMIC PICK-UP CARTRIDGE
—twinlever hi-fi cartridge changes
with flick of the finger from LP to
78 r.p.m. needle. Impervious to
heat and humidity. High lateral
compliance minimizes wear, elimi-
nates hum and distortion. Smooth
even response (+ 3db) over the
full high-fidelity frequency range
(30-15,000 c.p.s.).

o

Write for lllustrated Specification Sheet.

Admiral.

152

SPECIAL PRODUCTS DIVISION
3800 West Cortland Street

/

Chicago 47, lllinois
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‘Technicians’

e

y News:

TEXAS ELECTRONIC FAIR

The Texas Electronics Association
(TEA) held its fifth annual clinic and
Fair on Aug. 2, 3 and 4, at the Texas
Hotel in Fort Worth, Tex. Total attend-
ance was more than 450, out of a total
registered membership of over 500.

The opening night was highlighted
by a banquet. After the invocation, the
guests were addressed by Tommy
Thompson, of the Fort Worth City

| Council, representing the Mayor; Bill

| land, Bob

Inman, president of TEA, and the
Honorable Robert 8. Calvert, Comp-
troller of the State of Texas. Keynote
speaker of the evening was Hal F.
Bersche, of RCA, who spoke on “The
Future of Independent Service in Elec-
tronies.”

The second day’s features included
addresses by John Bennett, general
manager of Philco’s factory-supervised
service program, and J. A. Milling,
president of Howard W. Sams, Ine. Mr.
Bennett’s talk dealt with “Etiquette for
Servicemen’’ and Mr. Milling discussed
“Selling Service.”

After a coffee break the technicians
heard talks by Cecil Lightfoot, of
Texas Instruments Co. on “Transistors
and Their Effect in the Service Indus-
try”’ and on the “TV Orphan,” by Irv
Tjomsland (see RADIO-ELECTRONICS,
July, page 103) of Triad Transformer
Corp. Then the group was addressed
by Robert K. Cannell, service manager
of V-M Corp., on “Servicing Tape Re-
corders.” After lunch John Thompson of
G-E Distributor Sales Tube Division
spoke on “Service Can Be Profitable.”
“Color Alignment and Convergence’
was discussed by Verne Ray, editor of
Howard Sams’ PF Reporter.

Management seminars during this
period covered “Independent vs Captive
Service” by Dick Fenick of Tung-Sol
Tube Co. and “Basic Needs of the Mod-
ern TV Shop” by E. W. Merriam, of
Sylvania, followed by an open discus-
sion period.

On the closing day the first address
was by Ed Meagher of CBS-Hytron on
“An Eye to the Future.” Technical
personnel heard talks by Al Coumont
of Sprague on “Ceramic Capacitors and
Their Application” and the day was
ended with a panel discussion of var-
ious technical problems. James Palmer
of TEA moderated the panel consisting
of Bill Renner, Ed Meagher, Irv Tjoms-
Hodges, Cecil Lightfoot,
Gordon Gow, Al Coumont and Clint
Walter.

During the talks several interesting
facts were brought out, including the

’
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TECHNICIANS' NEWS (Continued)

successful effort by TEA and its mem-
bers to kill a licensing bill brought up
in the Texas Legislature during the
past session, but whose principles were
considered incorrect by TEA members.

The business sessions closed with
talks on ‘“Advertising and Promotional
Aids” by Wm. J. Nagy of Philco; “Ac-
cident Reduction Made Effective” by
Bill Leonard of the National Safety
Council and “Developing a Store’s
Personality” by Al Robertson of Okla-
homa City.

NEW GUILD FORMED

A state organization of independent
radio—television service groups was
created at a recent meeting held in
Cambridge by delegates from six Massa-
chusetts cities. The group is chartered
as the Electronic Technicians Guild of
Massachusetts (ETGM).

Elected president of the new group
was Nicholas A. Averinos, Colonial
Radio & Appliance Co., South Wey-
mouth; vice president, Gilbert P. Clark,
Centronics Co., Newton; secretary,
Lawrence J. McEvoy, technician, West
Newton; treasurer, Albert N. Giddis,
TV service manager, Lowell; assistant
to the president, Remo DiNicola, South
Shore Television Services, Quincy.

LETTER TO THE FTC

The following letter was sent by the
National Alliance of Television & Elec-

with EMC’s New Test Equip-
ment . . . in advance design and
precision construction features
found only in higher priced in-
struments. It pays to save more
and service better with the
complete EMC line.

OCTOBER, 1957

—
New! EMC Model 206P

NEW!
EMC Model 905-6A
Battery Eliminator,

Vibrator Checker

NEW!EMC Model 301
Speedi Tube Tester

tronic Service Associations (NATESA)
to the Federal Trade Commission:
“Gentlemen:

“We note with growing concern the
tremendous pressure being exerted upon
your commission to authorize ‘Pay-as-
you-see TV.’ It appears that those who
are pushing the hardest are huge,
interlocking combines which would
profit immensely from authorization of
captive broadcasting. It appears that
exclusive rights to movies, sporting
events, etc., are tied up by these people
and that manufacturing facilities are
also already within these combines.

“With such potential monopoly so
evident in other phases touching upon
‘Pay-as-you-see TV’ and in view of the
fact that should authorization be forth-
coming, control of the operation of all
sets would become vital to the operators,
it becomes crystal clear that the
monopoly would be extended to include
service and maintenance of TV sets.

“The independent TV service people,
of whom there are roughly 120,000,
have pioneered and developed the serv-
ice business at great cost and saerifice.
They are little, little businessmen and
cannot easily atford the cost of defend-
ing their rights against huge corpora-
tions. Further, they have learned from
many years of contact with set owners
that by and large, the public is happy
with TV broadcasting as now practiced,
even though they may not be completely
satisfied.

The fowest priced mutual
conductance tube checker on
market. Checks tubes for
microhmo value and gas con-
tent. Completely flexible
switching. Your best buy in
a quality tube tester.

Hand Rubbed
Carrying Case ... .$83.50

Dynamic Mutual
Conductance
Tube Tester

A& MUST for auto radio ser-
vice. Features continuously
variable voltage output — In
e either 6 or 12 volt operation,
Checks all 6 or 12 volt

vibrators.

Charger, and

Precision crafted for check-
ing tubes in seconds. Only 2
settings to make. Checks for
shorts, leakages, and qual-
ity. Over 375 tubes now
listed, including 0Z4 tube.
New listings available. Uses
line voltage regulation.
Checks and rejuvenates ple-
ture tubes with Model PTA,
Picture Tube Adaptor (only
$4.50).
Mede! 301P
with 41,

(illustrated),
plastic  front
meter in oak carrying case,
$47.50; Kit, $33.20.

www.americanradiohistorv.com

EMC Model 108

NEw! EMC Model 601
Wide Band Oscilloscope
For
chrome TV

Bob Middleton
says:

“Here is a real Service Short
Cut, SIGNAL TRACING WITH
A VOLTMETER!"

For information, see your Job-
ber or write to:

®
uturamic
Co.

915 S. Broadway

Park Ridge, lllinois J

The only appliance and auto bat-
tery tester in its price class to
use a D'Arsonval, instead of an
iron vane type meter. You get
exclusive advantages of maxi-
mum accuracy, maximum scale
length, and minimum battery re-
placement cost . . . yet, pay no
. more than for competitive makes.
6 Comes complete with test
leads and instruction man-
ual.
Wired ... .
In Kit Form

NEW!

$15.95
.$12.95

Handi Tester

Exclusive features: full 5 mc
band-width for color TV ser-
vicing — push-pull vertical
amplifier, .02 volt per inch
sensltivity —5 U P | — 57
scope tube — 60 cycle phas-
ing control — DC positioning
controls eliminates over-
shooting and bounce—built-
in peak to peak calibration
reference — 2-step compen-
sated attenvator input —
multi-vibrator sweep, from
15 cycles to over 75 kilo-
cycles. $117.90, wired and
tested.

Color And Mono.

RE-10
Yes, | want to see for myself, send me —
FREE — a detailed catalog of the' COMPLETE
EMC LINE OF PRECISION TEST EQUIPMENT.

NAME

STREET

CITY STATE
ELECTRONIC
MEASUREMENTS
CORPORATION

625 Broadway, New York 12, N, Y.
Export Dept. — 370 Broadway, New York 13, N. Y.
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for

LOWEST

hum...noise...

microphonics
in a high-p dual triode . . .

UL 1 0000000
S

Amperex
ECCS83 - ruan

REPLACEMENT FOR THE 12AX7

MICROPHONICS:

Negligible in amplifiers requiring an
input voitage of at least 50 mv for an
output of 5 watts. No special
precautions against microphonics
necessary even though the tube is
mounted in the near vicinity of a loud-
speaker with 5% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 50 mv
when the grid circuit impedance is no
greater than 0.5 megohms (at 60 cps),
the center tap of the heater Is
grounded and the cathode resistor is
by-passed by a capacitor of

at least 100 mfd.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

EL84/6BA5  9-pin power pentode; 17 W PP
6CA7/EL34  High-power pentode; 100 W PP
EF86/6267  Low-noise high-u4 pentode

ECC81/12AT7 Low-noise medium-u duol triode
ECC82/12AU7 Low-noise low-u dual friode
ECC85/6A08 High-y dual triode for FM tuners

G234/5AR4  Cathode-type rectifier; 250 ma.
EZ80/6V4 $-pin rectifier; cathode; 90 ma.
EZ81/6CA4  9-pin rectifier; cothode; 150 ma.

At All Leading Electronic
Parts Distributors

&
Amperex e
ELECTRONIC CORP.

230 Duffy Ave., Hicksville, Long Island, N.Y.
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TECHNICIANS' NEWS (Continved)

“Small service businesses are good
for the American economny in both peace
and war. With the rapid development
of bigness in all phases of business, we
believe service is the last frontier of
free enterprise and that it must be
preserved.

Sincerely,
Frank J. Moch
Executive Director”

ASSOCIATION MAGAZINE

The first issue of the SRTT IPET
has appeared. It will be produced and
distributed monthly as the official publi-
cation of the Society of Radio and
Television Technicians, Ine. of Cali-
fornia (SRTT). IPET means: for the
Independent Professional FElectronic
Technician. The magazine is mailed
free each month to members of SRTT
and nonmember radio and TV dealers
in the San Fernando Valley and the
adjoining territory.

GUILD HITS DISTRIBS

Long Island, N. Y., electronic parts
distributors were blasted for indis-
criminate consumer sales by the Radio
& Television Guild of Long Island
(RTG). A report in the Guild News,
the association’s monthly journal, listed
distributors accused by the guild of
indiscriminate sales. Also listed were
distributors who would not sell to a
consumer under any circumstances.

This action was taken after persistent
reports from members indicated that
existing guild shopping policies required
strengthing. Long Island service dealers
have strongly objected to the number
of parts jobbers selling to defense
plant employes.

The Guild News noted that, if the
more than 200,000 defense workers of
the region make an average annual
purchase of $5 in parts from distrib-
utors, more than $1,000,000 in retail
sales would be routed from normal
retail outlets.

RTA-PASADENA NEWS

Recent meetings of the Pasadena
Radio Television Technicians Associa-
tion (RTA) have seen a group of
informative speakers, due to the efforts
of Cecil Parker and Bill Yatty, pro-
gram chairmen.

Bernard H. Linden, of the Los
Angeles FCC office, presented a full
discussion on interference problems
with a description of the makeup and
activities of the Cooperative Interfer-
ence Committee, and the local FCC
office.

At another meeting Miss Lillian
Dionne, representing the Pasadena
Office of the Social Security Adminis-
trations, covered all aspects of social
security from both employer and em-
ploye viewpoints with special reference
to the problems of service technicians
and dealers.

Another interesting talk was given
by W. W. Cotie of the Hickok Instru-
ment Corp. Mr. Cotie discussed tube
testers and answered questions concern-
ing his firm’s test instruments. END

WwWww.americanradiohistorv.com

STAN-BURN

CATHODE RAY TUBE SPECIALS

ONE YEAR GUARANTEE

*Aluminlzed—INQUIRE FOR AN\
LISTED. STAN-BURN CRT UBLS
M FD. BY LINCOLN. All orders of 6 or more ST

to nuditlonwl 1007 discount.
CHANGE W ITHOUT NOTICE.

CRT are subject
Pl{ICES SURBJECT TO

1 '
! |
| G.E. Type STAN) G.E. Type sTAN |
I $15.80 4 slo oo\sao 75 ...17CP4 ....s;g.gg
| 19.10 13 0...17GP. 21.50 I
[ 18.75 .' ‘o0 |
20.7s
: 95 |
| 525 Sy
| 23.50. P4 33. - 3
! TS A 9N . 5| 29.75.21VP4 22 00 |
| 3150 WP 13:32(132:00 73400 56.00
23.50.17BP4 1575/ (6 quar) |
| 27.so.li7BPaBs 18175 46.60..24CpPaaL” 38.00
| i2ADP4Ax 39.00 |
i [
1 |

HI-FI COMPONENTS e KITS
® RECORD PLAYERS o TAPE
RECORDERS e TUNERS o
AMPLIFIERS o SPEAKERS e

WHY
PAY

MORE? ELECTRONIC PARTS &
TUBES e Etc.

Top brand nat onally adv. merchandise in this and

other Radio mags. is yours at low, low cost,

Send us your I-st Give Mfr’s name and Model No. of
item. Write for 'S7 catalogs to Dept. RE-10 today.

WHILE THEY LAST!!

BRAND NEW IMPORTED TAPE RECORDERS

Clear, sharp music and speech reproduction. Dual
track. 5 tube. 6” tape reel. AMAZING VALUE!

single speed (3%) S — ...564.95
dual speed (3% & 71%) 74.95

FREE reel of tape with each recorder!

HI-FI DIAMOND NEEDLES—1 Yr, Guar.
SINGLE DIAMON
.$9.49 ea.

TASSAPP TANDEM .$11.49 ea.

(Dual Needles)
Shipped PPD (spec-vy cartr-dgo make)

RECORD CHANGERS
Collaro RC-456, 4 speed chianger
Garrard RC-88. 4 speed changer...

Garrard RC-98, 4 speed changer....
FRE wood mounting base, record wiping cloth

and 45 RPM -pindle with all orders for
Collaro and Garrard changers, with this ad,

-$33.81
53.41
66.15

VM 4 speed HI.FI CHANGER—Model 1210 with
Ronette or Astatic flip-over cartridge.. ..$22.95
MONARCH Model UABU 4 SPEED AUTO. INTER-
MIX CHANGER less crystal cartridge. ...$19.95

RONETTE (phono fluid) cartridge flip-over type $2.98
SONOTOUNE cartritge, flip-over. ...52.98

General Electric Hi-Fi Variable Reluctance cartridoe.
Replaces discontinued RIPX050 type. Full range repro-
duetion 20—20,000 cyeles. Four gram tracking tforce
for minimum rvecord and stylus wear.

4G050—Dual Sapphire needles, 33.15, 78.

4G052—Diamond, Sapphire needles

KITS!

EICO see pages 33-3

QUALITY see page 174
PRECISE see page 147
BOG nside Back Cover
GROMMES CABINART

All domestic orders will be shipped prepaid, Send us
your l|ist. Order by M#r. and Model No. of item

—_—_—— e e e E—— e e — — —

We stock the following manufac-
turers complete line of kits—see
reference pages.

DYNA see pages 164-163
ARKAY see page 187
ELECTIRO -VOICE

$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG
consisting of: Porcelain sockets, coils, speaker, transf.
resis, cond. Y 1.98 (plus 50c Postage)

RECORDING TAPE
Excellent reproduction qualities.
Mylar..........

Acetate..

1800 Ft.

1200 Ft.
F R E E I 32-page illustrated booklet—

® "‘Speaking of Loudspeakers''
by University Ca. Packed with info on the
history and mysteries of speakers. Write
today to Dept. RE-10

YOU NAME IT—WE HAVE IT

[
Camplete line of T.V. & Radio receiving tubes, coils,
transf., controls, antennas & accessories—No Mini- I
mum Order—DEALER DISCOUNTS! Thousands of sat-
isfied Hi-Fi enthusiasts and dealers will vouch that I
STAN-BURN GIVES THE BEST DEAL POSS{BLE! I

Export inquiries and offers invited.
: 209, with order. Balance C.0.D.
F.0.B. NEW YORK Warehouse.
Write for our latest price list and Hi-Fi Catalog RE-10.

Alt Prices Subiect to Change without Notice

558 CONEY ISLAND AVE.

All prices

RADIO ond
ELECTRONICS CO.

* B'KLYN 18, N. V.

RADIO-ELECTRONICS
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A Box Is Not

A Musical 0\ A
i J
Instrument! /\\1 /7
your present \! f;//(
1\ F ‘

speaker . !

ina

KARLSONh

TRANSDUCER
i]— “‘“"]

2 S

4

fSE

p—

1
|
V-'

CAN GIVE YOU
10x THE EFFICIENCY

2x the dispersion!
2 more octaves bass ! j
Flatter response — Less distortion!

Unexcelled transient response!§ £

IN EASY-TO-ASSEMBLE

KITS

Hardwood exteriors - capable

of fine furniture finish -
from $18.60 to $57 net.

Also assembled models from $26.70 to $174.

See Your Dealer or Write:

KARLSON ASSOCIATES INC.

Send for your free catalog Dept. RE-8
1610 Neck Rd., Bklyn. 29, N.Y.

OCTOBER, 1957

Among the month’s releases are two
transistors. One of these is accompanied
by a diagram showing its use in a neon
indicator circuit. A tube-based silicon
rectifier, a multiunit seven-pin minia-
ture and a stacked rectifier also appear.

2N398

A  germanium alloy-junction tran-
sistor of the p-n-p type. Made by RCA
and specifically designed for use in
high-voltage, on-off control applica-
tions, particularly neon indicator, relay

puller, incandescent-lamp driver and
direct-indicating counter circuits of
electronic computers.
8 |lc
o8
A A to oc

O5y

A typical neon indicator ecireunit is
shown in the diagram. An input of —6
volts lights the lamp by overcoming the
transistor’s cutoff bias and causing the
2N398 to conduct heavily (saturate),
grounding the lamp through the low
collector-to-emitter resistance. With 0-
volt input, the 2N398 is cut off by the
base bias ecircuit (Vg, R2, R1) and acts
like an open switch due to the high
collector-to-emitter resistance.

Maximum ratings in switching serv-
ice are:

Vor —105
Ves —~105
Iz (ma) 100
VEn ‘50
Iz (ma) 100
Dissipation at 25°C (mw) 50
at 55°C (mw) 10
Ambient temperature oper-
ating °C
2N274

A drift transistor of germanium |

p-n-p type. Specifically designed for
use as a 1rf amplifier in very compact
military and commercial equipment and
in entertainment type receivers oper-
ating at frequencies covering the AM

broadcast band and up into the short- |

wave bands. An important design fea-
ture is the use of shielding to minimize
interlead capacitance and coupling to
adjacent circuit components. It is pro-
vided by a fourth lead situated between
the collector and emitter leads and
internally connected to the insulated
metal envelope. The RCA 2N274 is

www.americanradiohistorv.com

“LIVING SOUND™ IS THE LUXURY

OF LISTENING TO REALISTIC REPRODUCTION

THROUGH oreleo® 25w FULL RESPONSE SPEAKERS

Write today to Dept. D-10 for brochures and attractive prices of these unique speakers.

bew Nl ¥s

230 Duffy Ave., Hicksville, L.

NORTH AMERICAN PHILIPS CO., INC
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NEW TUBES & SEMICONDUCTORS (Contd.)

OXFORD & | %
=@

RED DOT
[ [ ]
Optimum Range at Minimum Cost!
Engineered for finest perfarmonce at minimum cast,, OXFORD HI-FI
SPEAKERS have o flat response throughaut the oudible range and are BASE
capable of hondling the range of power inputs EMITTER COLLECTOR

necessory for finest high fidelity reproduction.

INTERLEAD SHIELO, METAL CASE
2N274

hermetically sealed and has flexible
leads.

Maximum ratings for eclass-A 1f
amplifier service are:

Vs —35
Vs —.05
Io (ma) —10
Iz (ma) 10

Collector dissipation for
ambient temperatures
| up to 71°C (mw) 35

— | | stxs

——— A tube-base-mounted silicon replace-

: ment for the 6X4. Directly interchange-
EXTENDED able with the 6X4, it has a maximum

COAXIAL
SPEAKERS

RANGE dc output of 85 ma, an input voltage
C124408 ... .. ... 124 SPEAKERS
Frequency response:
HFEJB ... ... ... L
AISHEHED G HFIQJR . . ......107
C151608 ....... 15" G oo e
Frequency response: HFI15LN = . .15

30-15,000 «cps. Frequency responses:

70-10,000 ¢ps.

9000000000008 Q0 00O

FULL TWEETERS
RANGE ¥3C208 ........ 3 y ‘“'
Frequency response: - : g
F?::fAKERBS,, o380 IR EHELD i of 400 rms and a maximum peak cur-
hequen(y.;t;sponse: 15C208 o =i ( rent of 225 ma. Maximum peak inverse

50-13,000 <ps. voltage is 1250. Voltage drop at 70 ma

? a8 1600 Frequency response:

I Z AR X R RN RRERR RN R RN N J

58 1,100 to 15,000 cps. is 6 volts., It is made by International
a L Frequency response: { .
v 50-12,000 cps. Rectifier.
X S F121608 127 Finer HIGH FIDELITY SPEAKERS . . . . engi- |
> Frequency response: neered for best reproduction . . . designed to sell. IDN5
40-10,000 cps.
Hlustrated literature is available This diode-remote-cutoff-pentode is a
o o D c l . seven-pin miniature type with a 1.4-
XF R omponen'Sl ne. = volt .05-amp coated filament. Designed
Subsidiary of Oxford Electric Corp. b4 for use in battery-operated portables,
il .. 54 it performs the combined functions of
556 West Monroe Street ¢ Chicago 6, lllinois § AM detection and af amplification. It
Export: Roburn Agencies, New York City fn Canada: Atlas Radio Corp., titd., Toronte is manufactured by RCA.

— .
LOWEST PRICES ANYWHERE
b o T o CONVERT TO COLOR TV |
. COLORDAPTOR—A simple 10-tube eireuit an
WRITEFOR STANLEY'S NEW FREECATALOG rotating color wheel csonven‘s any-sice I)la.ckfand-
o et T 8 TV Qs st o it oo
attached to TV set, does not afteet normal opera-
BRAND NEW VP|CTURE ;ion u‘nd’ ((,:Hl‘l be built from parts experimenters T ical & tod n
e on hand. 2
uNCDNOITIONALL: GGU:RANIEE"D FOR ONE YEAR éi;:npleteI‘;p:?ciﬁcmiom, inchuding theory of obvera- T OPeI a.lon’ pen el T b A8
R o tion. complete simplified construetion a class-Al amplifier:
10 Tube i7" Tube 517<’s plans, schematic and sample color SI 95
12 Tube 19" Tube......$20.73" filters .. M a Vo 67.5
14" Tube...... 20'" Tube .. Essential parts kit containing all special V.. 67.5
16" Tube” "s“.gs 21" Tube parts — coils, delay line, erystal, color Vg“ 0
Add $4.00 to above prices for aluminized tubes filters— g1
TEAMS: 23 depasi on il Upto 16" §19. 95 7o $9().95 R, (megohms) 0.6
G e Bts MO Cnseey buf 95 oo Lk sets— d larger— o 2w (pmhos) 630
All other COLORbDAPTOR parts, Kits, Ip (ma) 21
3 motors, ete. available. Write for informa- 1
1 N v 840 MAIN ST. tion and pﬁice‘s.‘l o ' Iﬂ (ma) 0.55
PATERSON, N. J. COLORDAPTOR, 3471 Ramona, Palo Alto, Calil. i Maximum rating, diode unit:
SLECEIRORICS CORP il (ma) 0.25
156 RADIO-ELECTRONICS
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NEW TUBES & SEMICONDUCTORS (Contd.)
Rectifier stacks

A new line of 170°C silicon rectifier
stacks has been announced by G-E.
More than 200 standard models, com-
pletely wired for various uses, are in-

cluded. A typical example is the 12-fin
stack shown in the photo. This model
is rated at 280 volts rms, input and 250
volts de, output. Current rating at 25°C
is 9 amps; at 170°C, 3 amps.

6BAS-A

A general-purpose multiunit tube of
the nine-pin miniature type containing
a medium-mu triode and sharp-cutoff
pentode. The pentode unit is especially
useful as a video amplifier tube. It

may also be used as a reactance or agc
amplifier tube. The triode unit can be
used in low-frequency oscillator and
phase-splitter circuits. Made by RCA,
the 6BA8-A is designed with a 6.3-volt

600-ma heater having a controlled |
warmup time.
Its characteristics as a class-Al
amplifier are:
Triode Pentode
Unat Unat
Vi 200 200
Vi 150
=8 0

g
Cathode-bias resis-

tor (ohms) 180
U 18
R, (k ohms) 6.7 400
g (pmhos) 2,700 9,000
I, (ma) 8 13
I;. (ma) 3.5

Other types

A miniature twin-triode with sep-
arate cathodes has been released by
Amperex. Type 7062 is designed as a
plug-in replacement for the 5965.

A 6198-A Vidicon has been announced
by RCA. It is a small camera tube
intended primarily for industrial tele-
vision applications.

A high-power high-vacuum diode has
been introduced by IT&T. Designated
the F-7030, it has a maximum peak
inverse voltage rating of 25 kv.

Two uhf beam-power tubes with
ceramic metal seals have been an-
nounced by RCA. They are the 6816
and 6884. END

OCTOBER, 1957

Yoy

NEED
THIS . ..

GIANT

FREE .
JJ j ALL NEW 1958

BA CATALOG
E
— \\ 172

ING IN
A COMPLETE BUYING GUIDE FOR EVERYTH

RADIO TV
ELECTRONICS

A\ KING-SIZED
\\‘ PAGES
EVERYTHING
IN RADIO
TV AND
ELECTRONICS

I

{00'S OF
NEW ITEMS
LISTED HERE
FOR 1T TIME

\m

21 PAGES
OF BARGAINS
NOT IN ANY

OTHER CATALOG

It BURSTEIN-APPLEBEE CO. Dept. M,
,oﬂ 1012-18 McGee St., Kansas City 6, Mo,

. "‘::“l O Send Free 1958 B-A Catalog No. 581.
=y

ANNUAL CATALOG 581

NAME

INDEX PAGE 1/~
ADDRESS.

BURSTEIN-APPLEBEE C )
-CI" STATE
M S S GE NS I I S S e

i
3

ENGINEERING © 2 WAY PORTABLE RADIO SET

o

P fi { o 3

Timned oppory.  B.S. DEGREE 'i | Sends—Receives up to 10 miles as shown
%‘&ﬁsmmgf Ag:; IN 27 MONTHS or hundreds of miles with outside antenna! 80 and

: teur io ) N ice) also Aircrat
Eam vour 1.8, DEGREE IN 27 MONTHS in Aero- 1 40 meter amateur radio hands (novice) also Aircratt

d overseas broades t c.) POWERED
nautical. Chemical, Civil, Electrical or Mechanical Fngi- a\‘\I}lTIO,‘e‘ss}E‘::F_(I (?S%L\S}S\vé% ‘1.8“','1',\{“‘5 RADIO
neerini; in 36 MONTHS in_ Mathematics, Chemistrr.

PLUG-INS NEEDED! Take
Physics. Intensive, speciulized courses. Comprehensive INIELRIEST N ORSCALLUGSINSINEE DEDIgE LG g

it with vou everywhere you o
training in electronics, television. advanced radio theory Keep in contact Wwitll home,
and design. math, nuclear physics and elec. eng. Engi- friends. Has 5 watt crvstal eon-
neering Science preparatory courzes. Low rate. Graduates trolled transmitter—Sensitive Ite-
in gemand. Spacious campus; 20 bldgs.. dorms, gvm, generative Recelver. Send receive

2 g
plaring field. Earn part of vour expenses in Fort Wayne. switch. Wt. only 3 Ibs. Size, only
G.1. approved. Enter Dec., March. June, Sept. Catalog.

6”x4"x4”. TESTED PROVEN-
INDIANA TECHNICAL COLLEGE SIMPLLFIED — PRACTICAL
1710 E. Washington Blvd., Fort Wayne 2, Indiona

Full mfornutlon L.l\en on quiek
Please send me treeoinformation on B.S. ENGINEERING

easy to get lice 7 “l )
. ck. MmO,
DEGREE IN 27 HS as checked. SEND ONLY S3. 00
Q Electronlcs

pay post-
an $11.95 COD postage on arrival or send $14.95
for poatpnld delivery. Complete kit includes all

‘v

Chemical ) Aeronautical

rt
O Giv O Mechanical O Electrical tube, coils. plastold cabinetl. easy ms:rucnons { ;t gr
B.S DEGREE IN 36 MO. in: Math.[J Chem.Q PhysicsOd batterles—82.95;  crystal $1. COMPLETELY

5).
WIREI} AND TESTED POSTPAID "519 95. A regular

Name $49.95 value—Order nOw hefore price goes up.
- e — GUARANTEED-—AVAILABLE ONLY FROM:
Address | WESTERN RADIO Dept. BNR-10 KEARNEY, NEBR.
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e/e///ot/c
CUSTOM HIGH FIDELITY KITS
AM/FM TUNER

2 uv for 20 DB quieting, AFC plus Defeat, Fuil Fre-
quency Response, 300 KC bandwidth.
Model KC-400 Less Cage

$34.95 cop
Wired and Tested

59.95 TAX INC)

20-WATT INTEGRATED AMPLIFIER

Power Response CONSTANT at 20 Watts, 1 == DB Full
Frequency Response, Infinite Equalization Bass Treble
Controls; 3 Hi, 1 Low inputs.
Model KC-401 Less Cage $46.00

Wired and Tested 64.95

/ STEREOPHONIC
KITS

AM/FM STEREOPHONIC TUNER
WITH WIRED FM FRONT END

5 i lviw_iﬂ.k’?ﬂ m I« LSRN

o © _©

NEW DIMENSIONS IN SOUND—Each section used indi-
vidually or together—0.9 uv for 20 DB quieting, 330
ke Bandwidth 3-gang variable AM tuning, 15 uv per
meter loop sensitivity.
Model KB-402 Less Cage

Wired and Tested

$69.95
99.50

(FED. EX.
TAX INC.)

40-WATT STEREOPHONIC AMPLIFIER

NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR
THREE DIMENSIONAL LIFE-LIKE REALISM!
Twin 20-Watt Channels—Each with FULL PRE-AMP
sections and Master Volume Control..
Model KB-403 Less Cage $ 8250

Wired and Tested 109.50

For full details, see your local dealer or write

TELEMATIC INDUSTRIES, INC.

16 HOWARD AVENUE, BROOKLYN 21, N. Y.
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1

Patents

LS

CALIBRATION CIRCUIT FOR
PEAK-READING VOLTMETER
Patent No. 2,765,442

Mason 4. Logan, New Providence, N. I. (Assigned
to Bell Telephone Labs, Iuc., New Yorlk, N. Y.

This circuit is a convenient setup for calibrat-
ing a peak-reading voltmeter. The voltage source
is one that has the same general waveform as
that which the meter is to measure. Network
R1-C1 (see diagram) has a time constant equal
to that of the meter. Therefore, waveform distor-
tion is eliminated.

Ri

VARIABLE ?m v | R
|

PEAK VOLTAGE Ep  ©

INPUT

Ec 3

PEAK
|voLT-
METER

To prepare the calibration circuit, En is first
adjusted to cancel diode contact potential K.

Then Es«, the standard voltage, is set to the
desired value. Now E; is increased and, when its
peak voltage is equal to E., the meter deflection
will cease to rise. At this point V begins to con-
duct and shunts current out of the meter. If, as
presumed, Ey is known so is the peak of Ep and
the voltmeter may be calibrated.

Note that the voltage across the meter is
lower than E. (or the peak of Ep) duc to the
voltage-dividing effect of R1, Cl1, so this network
must be taken into account.

ALERTING DEVICE

Patent No. 2,744,194
Martin Auerbach, Flushing, N. Y.

This is an adapter for a broadcast radio that
can be tuned to any nearby station. Radio and
adapter are energized at all times, but during
standby periods power consumption is very low.
In case of an air raid or other emergency, the
broadcast station transmits a predetermined
steady tone which operates the adapter, switch-
ing the radio to full gain and sounding an
alarm.

The adapter includes a pair of plugs .for in-
sertion into the rectifier and power tube sockets
of the radio. These tubes (see diagram) V1 and
V2, are removed from the radio and plugged into
corresponding sockets of the adapter. No solder-
ing is necessary. The adapter also contains a line
outlet for a warning light or audible alarm and
an adjustment knob.

The heart of the adapter is a bimetallic strip
which is heated by the alerting signal. This strip
is spring-loaded so even slight bending causes it
te trigeer the multi-pole switch. This switech (S1
to S4) is shown in jts standby position.

With S1 as shown, series resistor R1 reduces
heater current to the radio. This saves power
during standby when full radio amplification is
not necessary. S2 feeds the output of V2 back to
its grid through 1~C1. This degenerative net-
work is tuned to the warning tone, so this is the
only frequency that does not incur degeneration.
It is the only frequency that is fully amplified
during this time. The speaker is shorted by S4
which connects CH and C2 to pass the steady

Ooo

COMPUTERS, ROBOTS
AUTOMATION

Finally out! Plans for ALLSOLVER!
Inexpensive computer can be built from
standard parts. Instructions and worked-
out problems. Over 30 pages for $3.

200-page manual on robot construction
and plans, only $5.

RELAYS, up-to-date manual. Explains
types, uses, how to use logic etc. Con-
tains projects for building special types.
$2.75

SPECIAL — Courses in Mathematical
Logic, includes Boolean Algebra, Binary
counting, games. Only $12.50 as an in-
troduction. This includes 350-page text-
book and personal instruction.

Courses in computers for beginners, start
at $12.50. No experience over simple
algebra required.

ELECTRONICS, over 1000 pages of text
and material. Time payments. Investigate
today. Includes Radio, Radar, Comput-
ers, Servosystems, Television, Test equip-
ment and more.

For FREE information send fo:

ELECTRONIC BRAIN ENTERPRISES, INC.
1015 Atkin Ave., Salt Lake City 6, Utah
Name........... P . o emeas sins
Address

WWWwW.americanradiohistorv.com

BETTER HI-Fi BY

ELECTRONICS
COMPONENTS-ACCESSORIES

AMPLIFIERS

o

_gncw‘ -

?{—- 5

(==t

PRICED AS LOW AS $39.50
“QUADNAURAL” SPEAKER SYSTEMS

Trade Mark Registered
RECORD COMPENSATORS
RUMBLE FILTERS
HI-PASS FILTERS
LOW-PASS FILTERS
SPEAKER SELECTORS
TRI-SET COUPLERS
MOLDED-ON CONNECTORS
DUO-JACK ADAPTERS
FILTER-TENNA

SOLD BY BETTER DISTRIBUTORS
EVERYWHERE!

Send for Catalog Sheets
on all Dynamic Products

"UNMISTAKABLY THE FINEST"

Manvtoctured By

DYNAMIC ElE(TRONl(S-NEW YORK INC.

Forest Hills, Long Island, N. Y.

RADIO-ELECTRONICS
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PATENTS (Continued)

GND:
AC LINE
r———————
I
|
| BIMETAL STRIP
[
l
[ =,
| HEATING COIL
|
FROM DET | - |
OUTPUT i |
Tooter | =
HTRS
! :: | é R2
| S 1 A : -
l = | =52
= -
| | L
l SPKR '
1 f
| |

Rm‘r OF GRERAT RV THT.
tone into the coil which heats the bimetal strip,
trigirering the alarm.

On receipt of an alert signal, S1 shorts R1,
and the radio is set for full gain. S3 energizes
the ac outlet to set off any desired visual or audi-
ble alarm. S4 shorts out CH and places the loud
speaker across V2.

This adapter appears fool proof unless the

4011‘

power should be interrupted. PB is provided to
periodically check the circuit. When momentarily
depressed, dc from the power tube flows into the
heating coil and R3. If the alert device is operat-
ing properly, the bimetal strip should be trig-
gered in about 30 seconds. R2 is used to adjust
input to the heating coil. A knob on the front
panel resets the device.

IONIC SPEAKER
Patent No. 2,793,324

Michael N. Halus, Palo Alto, and Stanley W'.

Holcomb, Mountain View, Calif. (May he used bv the

U. S. Government without payment of rovaliies.)

Corona is something to be avoided in TV sets,
but here it is the basis of operation. The ionic
spealker is an eflicient device for converting audio
currents into sound. It does this by generating
an intense stream of ions (or corona) which

Fowe Kiee's
OFFICIAL
ORDER BOOK

for every TV-Radio
service call

TV-RApig
Triplicate formsserve SERVicE
as order form, invoice
and office record with
spaces for complete
information on every

job. Separate listings

—— ] B\ o
for receiving tubes, OFFICIAL ORDER BOOK

pix tube, parts, serial
numbers, labor and tax charges, signatures,
etc. 75¢ a book, $6.50 for dust-proof box
of 10.

. . and for customer’s prices on every
replacement part, Dave Rice’s

OFFICIAL PRICING DIGEST
listing over 60,000 items. $2.50

In stock at your distributor, or write

ELECTRONIC PUBLISHING CO. INC.

180 North Wacker Drive  Chicago 6, lllinois
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|
|

cause the air to expand and contract in accord-
ance with the audio currents. Having no mechan-
ical parts, the ionophone is efficient and without
resonant frequencies.

This invention (see Fig. 1) is an improvement

Can your'l'hink
faster than this Machine?

Control Panei of GENIAC set up to do a problem in
check valve research.

Be careful before you answer. GENIAC the first electrical
brain construction kit is equipped to piay tic-tac-toe. cipher
and encipher codes. eonvert from binary to decimal. reason
(in syllogisms) as well us add. Subtract. multibly and
dlvide. Specific problems in a variely of fields—actuarial,
poilicy claim settlement. physics. ete.. can he set up and
solved with the compenents. Connections are solderiess
and are completely explained with templates In the
manual. This covers 33 circuits and shows how new ones
can be designed

You will find building and using GENTACS a wonderful
experience: one Kit user wrote us: ‘‘This kit has opened
up a new world of thinking for me.’" You actually see how
computing. problem solving. and game play (Tlic-tac-toe,
nim. etc.) can he analyzed with {3oolean Alfebra and the
algebraic sotutions teansformed directly into circuit dia-
zrams. You create from over 400 specially deslgned and
manufactured components a machine that solves problems
faster than vou can exp.ess them.

Schnools and colleges, teachers of science or math. engi-
neering, philosophy or psychology will find these excel-
tent demonstrators of circullry. solutions in svmbolic
logic, theory of numbers. cvberneties. and automation.

Note: Teachers take advantage of our 1007 discount to
educational institutions and for group purchases.

SEND for vour GEN kit now. Only $19.95 with over
four hundred components and parts. fully illustrated man-
ual and wiring diagrams. We guarantee that If vou do not
want 10 keep GINIAC after one week You can return it for
full refund plus shippln® caosts.

MAIL THIS COUPON
SCIENCE KITS, Dept. RE107A, Oliver Garfield Co.
126 Lexington Aye., N.Y. 16, N.Y.
Please send nre:

1 GENTAC Electric Braln Consfiruction Kit and Manual.

$19.95 (East of Mississippi)
$20.95 {F!sewhere in United States)

$21.95 (Outside the United States)

Returnable in seven days for full refund if not satistied.
5.

My name and address are attached.

I enclose fn fuli pavment.
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® “High fidelity"
might be defined as

N

) Qoly JBL
the precision repro- ST are
duction of music madejuth

¢ 47 voice colls
by a system of . .5.”su§ngsl:§3g
specialist-built com- * Eatended
ponents. Among Rantelnty
these components —
amplifiers,radio
tuners, record play-

L Only the
ers—nowhere is pre- JBL Signature
cision  workmanship Al ast
more important than knallow)
it is in the loud- pelmovnled

lush with
| speaker. wall surface.
‘l Consider the
function of a loud- -
’sPeaker. It must gniy JBL
‘wbrate at exactly - o EnFreglency
the same frequency components
are made with
acoustical

lenses for
smooth treble

‘as the electrical
distribution.

signal fed to it by
the amplifier. This
frequency may vary
from 30 to as many
as 15,000 times a
second! Consider
that now we are not
|dealing with elec-
trons of negligible
'mass, neither are
we- working with a
tiny phonograph sty-
lus; in a loudspeaker
we must control the
actual physical

measure of
movement of a con-
siderable mass of

QUALITY
'metal and fiber. A

Imoment’s reflection -

in a high
fidelity
loudspeaker
- PRECISION

...18 the

will show that in 4 Tne ring

this component pre- {Fﬁe‘ﬁfs'u?gn

cision workmanship oS
exclusive

is all important. JBL Signature

devglopment.
®m JBL Signature
Speakers made by
James B. Lansing
Sound, Inc., are

made with that de- it sl Mos\ handsome
gree of precision T
usually associated enciosLich
with scientific in- JINCiEratue
struments or naviga- : )
tional chronometers. !

Perhaps they should

not be called “loud-

speakers' at all, but . :

should be given the - | “ Setiaimay
more technically - PR
correct appellation: AR
precision transduc- Signature

. Hartsfield.

ers. No matter how
difficult the manu-
facturing operation,
if a refinement will
result in better
sound, it is built
into JBL Signature
Loudspeakers.

| The place to see
and hear JBL Signa-
ture units is in the
component demon-
|stration room of the

Most popular
enclosure—the
JBL Signature
Model €34
back-loaded
foided horn,

Speakers of

|authorized JBL Sig- el phest
nature High Fidelity bear this
‘Sound Specialist in e eans
your community. tages D
Sound, Inc.

For his name and address, write to:
James B. Lansing Sound, Inc.
3249 Casitas Ave. Los Angeles 39, Calif.
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THE REACH IS RIGHT AND TIGHT
with KRAEUTER LONG NOSE PLIERS

You can depend on reach-

. ability and cutting power

with Kraeuter’s #1781 Long

! Chain Nose Pliers. And your
reach will be tight and sure

¥ & for those hard-to-get-at jobs
= with the extra long milled

Jaws of these pliers.

Buy the right line—Sell the
right line. It’s the Kraeuter
line for electronic and elec-
trical work. Kraeuter tools
areunreservedly guaranteed.
Send for catalog #25 illustrat-
iy complete Kraeuter line.

BUY THE FINEST
BUY KRAEUTER
#1781.7" BUY AMERICAN /j?

AS MODERN AS TOMORROW

hkraeuter & co.inc

FOR 100 YEARS THE FINEST IN HAND TOOLS 1860-1960

NEWARK.N. J,

Snap it back to normal brilliance with new improved Kinecure.
INSTANTLY and PERMANENTLY corrects 33 different CRT defects. Saves
time, money, and irritation for both servicemen and customers. Thou- -
sands of TV servicemen now use new, improved Kinecure. Now time
tested and job proven on over 50,000 sets, There is just nothing else like v

patented K:necsre. 1t looks different — operates different — works like CRT RESTORER
a charm! Ask your Jobber. Or write for free full information.

CIRCUIT MANUFACTURING CO., INC. [l

\923 Shadeland Ave., Drexel Hill, Pa. =
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over previous types. There are three elements:
an emitter, a metallic rod with pointed end;
collector, a circular metal ring with opening at
its center; a Control element wire (whose cross-
section is shown as a small circle). A high
voliage is impressed between emitter and collec-
tor to set up a corona discharge. The ion stream
must not be too intense or an arc will occur.

Fig. 2 shows how to connect the ionic speaker
to an audio output tube.

ANTI-SHOPLIFTER DEVICE
Patent No. 2,744.060

Thomas F. Thompson, Eugene, Ore. (Assigned 10
Richard B. Thompson, Dale Belford and Qliver D.
Olson)

This invention proteets against theft of mer-
chandise from department stores and similar
shops. A tiny resonant circuit is concealed
within the price tag of each article. If the
article is stolen and carried through an rf field
generated for the purpose, it affects an oscillat-
ing cireuit which sets off an alarm.

ALARM

The diagram shows a grid-dip oscillator (V1)
which generates a field around its antenna. The
latter may be a loop placed near the counter of
the store cashier. Each shopper must pass
through this field. If he or she is carrying stolen
merchandise through the field, ils resonant cir-
cuit reacts on the dip oscillator. There is a redue-
tion of grid current to V1, lowering the bias on
V2. The latter tube passes more current, ener-
gizing the relay and setting off an alarm.

The oscillator frequency may be as high as
5,000 me. At such frequencies the resonant cir-
cuit may be a conductor about 1 inch long. END

RAINEX VS RADAR?

Vatican City Latinists bemoan that
Latin is continuously being pushed to
the rear. They claim Latin is by no
means dead and their scholars keep
adding modern terms. Sample: Radio-
electricum instrumentum exploratorium
(radar).

RADIO-ELECTRONICS
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LOOK! $10 WORTH OF RADIO PARTS

F REE WITH ANY $10 ORDER
m YOUR CHOICE OF ANY
$1 KIT-KING KIT

LISTED BELOW!
SURPRISE BONUS GIFT INCLUDED WITH ANY SIZE ORDER!

ANY ORDER ENROLLS YOU (N OUR CREDIT-BONUS F R E E (] SEND NAME AND ADDRESS FOR OUR
PLAN TO EARN FREE KITS . . . START TODAY . GIANT FALL BARGAIN FLYER

FAMOUS DOLLARBUYS! 3% & cvamanv==c LEKTRON

D - 1. D 0 TRANSISTOR RE- D 100 RADIO PARTS—— D 30 POWER RESISTORS
TRANSFORMERS 1/2” SISTOR — Reg. $6. REG. ALUE OVER REG. 8. W\W. cand-

E v
l sq. double- ended tuned fer Oonly V4" 1on 20 values: 815! Suprise asstmt. 51 ohm sand coaled, vnreous
% v 5

ﬂl“i cousl 15 I ter: n‘\s ‘ Cg ohgxﬁs dto 10 megs. $1 Wwt. 3 lbs 35 1000 h W 1
sistor printed circuit lor-coded. 50 PLUGS & RECEP- to l o ms t.
51 e S uaROWARE— [} TacLES. Audlo, power. $

TRANSISTOR RECTIFIER

hobbyists note
[:] 2 TRANSISTOR TRANS- Approx. 2000 chassls, panel & spkr. €1 [ 3o PoPULAR BULES
. 2 Ibs. L) ReEc. $3. Asstd. min,
] R/C_CONTROL SCOOP! Screaaahavonetit av.
Chassls incl. 3000-ohm Wt V2

FORMERS. UTC ‘‘ounc. Pcs. Assorted ‘screws. €9  (ypes. Wt

Evel'yone knOWS that 3 Junctlon tran_ er’’ type. Interstage, 1x34x l)rackets etc.
4’ tios unknown. OUTPUT TRANS-

sistor is made up of two rectifiers, but | & cofa Teads. Reg. $1 [J fFormeRs
$10.

g . . . $6.50. 50L6, 3518 6\'6. mlnl control relay, 115 to D EMERSON TUNER —
3 5 4 6.3-1.5A fil. xfmr., resls- REG. 35. HI- q permen;
few have tried it for rectification | 75 postage-stames CRYS- 5084 to" 34 onm vie. §f G5 A S1 Dility-uned " ANT ‘& 0S¢

TAL MIKE. 34" sq. ,-,5 FY. HOOKUP WIRE  ©t8. Wt. 2 1B, coils, w/padder: on 2x4”

urposes. tuall - p
purpose Actually, the base-collector Crlsp, clear to 8,000 € O lRec. $3.75. In 26- 0o s von.urglsﬂcog;‘zc‘:_ss x&::’tj‘ 5‘(’)23“&:11660181;:&;{ 1

junction is very efficient when used as D SUB-MINI PNP TRANS- ;{mng‘,’,‘,\; i:‘;{,‘{at,m°‘°§s1 A TSI G e s 8L O Zo,SVEMINL S0
£18 U 1b. NoY

e S ISTOR. 14 pencil eraser DS — REG. $5. Ix
an ac rectifier. s{)zle, use\(li fn ‘‘name’' port- 0O 8P, NUTDRIVER SET 10 '*POLY’’ BOXES—  YBX38”. Change elec. en
S5 oty aRtes \!/smc Maheots. $1 —s3 v:u.u:v anmc O ste.  $2.50.  Asstq, €8y to mechanical, 12 vDC
- i 35 value handle. 3/10." 1 Ya, sizes. ~Clear ' plastic, 1 Guncon. W sicdistes W61
[] 89, TUBULAR cON. 5/16. 11,32 45 2%, T hinged, w/snap locks. plungers. Wt. 2 oz.

L e DENSERS — REG. B12.  steel socket wrenches m $1 10 ELECTROLYTICS— [] 15 ROTARY SWITCHES
22250/15V LOAD 10002 to.1 mf; 10 2000 €4  plastic case. Wi O R%c.5$14. Asstd. can, ““Reg. $10. Ceramic &
AC INPUT EMITTER + OUTRUT V. Oils incl. Wt. 2 Ibs, 15-PC. TWIST DRILL Tubulnr “pes to 500 €1 bakelite: 1. 2, 3-gangs: $1

NOT USED + H O 40 MOLDED CONDENS- ir- SET‘—_R)EG. 3.1 1 m e $ std. shafts. Wt, 3 1bs.
ERS—REG. #8. Black h ru Ch o 0 RAM N-
= |()’enaulles Tvorcel.un. {nm graduated plasnc 51 B é?g RE,ZISTORSW-RE::O D l‘)gNSEgE-A—l'lgg g‘is

g oy . . s, too. To holders. : Asstd. ty 30 value
The circuit is shown in the diagram. | icogv. we 1 v, SOCSK]- 0 TERMINAL STRIPS.  ILES D O ohms ‘to 10 g1 L8N Jibd. Dlscy. too. s1

) v
: s : FERRI - LOOPSTICK
The tr 2 -n- O evs"iwem. '3 solder _ lug, binding. 60 MICA conn:nssns 5
e transistor is any high-power p-n-p | g5 £757g% . f e $1 ol S1 Dooo REG 38 “valles: :Ia_;: CoRes. HLQ. _’Assgi
1144 1bs

transistor, such as a 2N256 or 2N301. | tPeg 00, o ons néa. O 315, D,{f;’.ﬁﬁ. simes g 1000V, (Sﬂl:;ero. 5% o §1 lome Wi

O tal & shlc et Wt 60 pouc:uumzso RE-
Load currents and voltages are shown 10 *&lssvfomsl,‘/];qvt.edz Yo Bs\zo LD's SMALLEST [] 20 PRINTED CIRCUITS O $VsTors — REG. s12.
: ohms to_ 10 meg: 30 1 RADIO KIT—REG —REG. 810. Asstd, top Carbofilm, precision - (yne
below. In these tests the transistor | vawes wi 1e1 $3.50, wvexidaxds, W makes. | for transistor §1 23 valued: Iy to 1 W. 1
> : . 30 TUBE SOCKETS— permea ty uner. ode. Ta . 10bL V. ohms e5r .
junction was compared with that of a O R 8. SPransistor, a1l parts. instruc- @] [] 80 STANDARD KNOBS y s
] 1t (25 1 ) o i prlnled clrt‘ult 4-14 prong, tlons. l—ll l—-l(eg. sln. l?akellt; f e ls‘unpnﬁl‘sss xlrr?cag:'
ow-voltage -volt) selenium rectifier minl & hdard tvpes! [ 40 PRECISION RESIS-  plasiic. asstd. colors. Set. L) Reg. & value! e
* R R B rew types, too. Wt. stmt. sistors, onden -
?‘"?f;', mlca ﬁ”ed bl 51 bomr:.o \mo‘%c efclsl)(}grl 'f!c leb‘i'o ylm: TRANSFORSMI girs. Il/el"l):-'le strips. CD s
60 TRANSFORMERS, & 1 W asstd. 1% #Fe - prox. 15
Ae Load Load Current (ma) | [ dois—req. 815. IF. T[] 30" BISC gnn’s)znssns Ems—_mEG. 813, Metal a0 HrQ f°§“f5"5“3
Q " N - . —REG K8, ransistos ean, asstd. freqs. for radlo, eramic ubular case
volts (okms) Transistor Selenium t‘fakel"‘zas'&%ég“e%t?“'ﬁ & printed eircult sf v ¥ Houny " uses. Wt. gf  Assed. pop. Values. Reg. §
12 12.5 600 500 % RIS -

10 8. 600 520 | & 51 each A& $1 each A s1 each A $1 each A
° & ¥ 20 ROCK-BOTTOM BARGAINS!

If you find yourself without a high- TRANSISTOR PORTABLE RADIO KIT SUPER-SENSITIVE RELAY._feo $15 SUPER

H a with speaker D 100 500 micro-amps or Y&
current rectifier for a sudden experi- | [ No experience mecessaryt Famous L Spor cont. Makes nifty tran- SOLAR
make, with powerful HI-Q ferrite slstor amplitied phmoelectrlc relay BATTERY

ment, try a transistor. Even a damaged | antenna, diode det.. 2 transistor ampl. (PGS INCl. ). For models, TV $2.98

. A " . stages, 4" spkr. ‘lexSxZVz" styrene commercialc REG. S10
case. For br band. lnslru 3-TUBE AC DC AMPLIFIE" .
unit may Stlll 'bev sult?ble as a rectlﬁer. tions, dmgrnm(;a. plctorlals 51 Reg. %5. Flull\u;\!red: s'ep. v;)l;v. erarees, | EHoaE enerm m“‘
For example, it is quite possible that a | 'R 5o geeaamn s SR e RAT PT1062.69 L famed mow. 23h x 19
. Q lug-in type; in handy case.
dead short may occur between emitter gn CRYSTAL PHONE | MINIATURE TRANSISTOR TRANS. g " $$2.48
i i O gse"as mike. to0. ..o en frame;: 208 to 1K ohms Im
anc ase, without afrec mg e other N I} 8);' Krass ; X o\‘\/color codgd TRANSISTOR ADD-A- 51-‘A .
. . . fRs . . L 2 Ma tal t \3 n-
junction. Under this condition, it is Sun-Powered Transistor Radio Kit  leads. Finest steel, $1. O Makes 2, ol quickiy. AN
S . Uses mmod jug-in SUPER SOLAR o parts, Instructions, -
still possible to use the collector-base O BATTERY © 5+ the only such kit oL D ORI i .
3 ! usable day % “night! NEVER WEARS [] $14.93 value! 60 to 10,000 cps.
junction.—I. Queen oTmiENotoulky ant iinceded W AIpants B L N RAIE puT RS AMAZING ‘‘PILLOW’' SPEAKER
sub/mini transistor, 3 x 2 xle~ case, able conn. Ship wt. 2 "','s 0 8 “Silent- so‘mdn by bune conduc-
! cable p a
instructions. (Use with our Super 12% H1-F1 PM SPEAKER tion nne ohm v.c.
g:l\:segedshll"l;o&f r?r best re- €5 98 [ 80 to 10 000 cps, h\'\ Alnico 1000/,, personal Hsr.enlng! S .88
CUT CONTROL SHAFTS POCKET MULTI-TESTER T p e = s i}
- . D ?12 ‘alue!l(;ﬂh x 2 x 114" bake- SUPER D PHON 1/3 H.P. DELCO WORKSHOP MOYOR
¢ . 00 v, B} 3 e—d. 000 Reg. §41.50: 1750 RPM: 115/1/
Nev'v submm'mture controls gsed in o714 55 T8 e &mulc V:egeﬁ.'fo [ Hearlngald tipe m|37“{a'fh'5 8000 5] ef,: i ,‘;_{‘,a“ S
W A - - - a3 ol m A - v W/ Rw.
transistor equipment have -inch-di el e RO e weal sigs loud, clear. 5 e i 5

ameter shafts. These shafts can be cut NO QUANTITY LIMIT ON BONUS OFFER FEATURED IN THIS AD. $20 PURCHASE EARNS
to length in less than a second using an $20 WORTH OF PARTS, TWO FREE S1 KITS. ALL PURCHASES APPLY TOWARD BONUSI
f Check items wanted. Return entire ad

AMP type screw-cuttmg and termmal w/check or MO, including sufficient postage;
tool. HOW excess returned. C.0.D. orders, 25% down.
. . Rated, net 30 days. Print name. address.
Insert the Shaf.t into the_ 8'32 or JRODER amount money enclosed, in margin. (Canada
10-32  screw-cutting  opening  and | postage ; 45¢ Ist th., 28¢ ea. addl. Ib.) i

squeeze. The shaft will cut off clean as ' EXPORT ORDERS INVITED! 131 EVERETTY AVE. CHELSEA 50, MASS.

a whistle without any burrs or distor-
, TELEVISION Tum SERVICE

tion. — Edwin Bohr
FOR THE EXACT TV TUNER REPLACEMENT
USE A CASTLE REBUILT UNIT
EVERY REBUILT TUNER CARRIES FULL 90 DAYS WARRANTY

Aligned to Original Standords Under Loboratory Conditions
Oscillator Tracking Assured by Crystal Standards on All

PAINTING ETCHED PANELS

Repainting electronic equipment with
control markings etched on the metal
panel is quite a problem. Many shun
this type of work because of the time
spent in “picking’” the recessed letter-

ings, which are usually numerous. Chanzel®

Here is a simplified method of xepamt- l SAME DAY SERVICE 9 Dealer Net

ing this type of panel with a minimum Exchange Tuner shipped same day ?rJFTourNUE,_'}F,

! ective unit recei

of effort and with simple and inexpen- Any Tuner, for thc‘:ae?erebunt Inciuding All Worn Parts

sive equipment. N\ (I o aiier) R
To start with, you will need a paint ” Just forward defective Tuner prepaid. Complete with good tubes

sprayer or a hand type insecticide A and all damaged parts: quote make and model.

sprayer with a good pump. This is im- 1723 W. LUNT A,‘VME.,“,S,':,'%A,%? 26, ILL., U.S.A.

perative if you want a fine spray finish. Casdle TV Tuner Seruice 152 MAIN ST., TORONTO 13, ONT., CANADA

A £ ar

Y(,)u will also. Peed a stiff bI:uSh’ a few Suppliers of rebuilt TV Tuners to leaqu m‘lnufaclurers technicians & service dealers, coast to coast.

sticks of writing chalk, paint thinner {io:biCHICAGORCH OF 8 NITO,

OCTOBER, 1957 161
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TOP-0-CHASSIS
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FOR

SERVICING

. . . locates defective stage in
less than 5 minutes for average
TV receiver.

NEW FROM

WinlroniX

MODEL 850

INDUCED WAVEFORM

ANALYZER

complete with
““Phantom Probe"
and attachments

ONLY

Localize troubles in TV, radios,
amplifiers, etc., right from the
top of the chassis . . . and with-
out making a single direct con-
nection to the circuit! The new
Wintronix Model 850 does all
this by the modern, easy-to-use
Induced Waveform method.
Helps you quickly spot those
often overlooked tube and cir-
cuit defects that mean callbacks
or extra troubleshooting.

Simply connect the output of
the Model 850 to any ’scope,
then slip the Phantom Detector
Probe successively over each
tube in the receiver under test.
By viewing the waveform of the
received signal (from b’dcast
station or generator) at each
stage, you quickly localize
troubles to the offending stage.
Works equally well for RF, IF,
video, sync, and audio circuits.
A real time and trouble-saver
for portable TV .

See and try the new Wintronix
Induced Waveform Analyzer at
your local Wintronix dealer or
write for free literature.

WINSTON

ELECTRONICS INC.,
4312 Main St., Phila. 27, Pa.

$169%

TRY THIS ONE (Continued)

and of course quick-drying enamels of
the desired shades.

In repainting etched panels, start
with the etched letters. Give the inside
of the letters a thin coat of the desired
[ color using a stiff brush to apply the
paint. Use jabbing strokes. Next, wipe
off paint smears on the panel’s surface
with a rag wet with paint thinner.
Do not use too much thinner or you
will flood the etchings. Allow the paint
to dry completely (this is absolutely
necessary) before you tackle the whole
panel surface. If quick-drying lacquer
or enamel is used in the operation, the
repainting can be completed the same
day. Here’s where the real problem
comes in. How do you prevent paint
from smearing the nice job you made
on the etched lettering? Very simple!

Get out those sticks of blackboard chalk
and, with the panel laid flat on a table,
rub particles of chalk into the etched
letters to fill the depressions com-
pletely. Wipe off excess chalk that gets
on the panel’s surface, being careful
not to scratch out the chalk that is in
the etchings. Now you are ready to
spray.

Fill up the sprayer with the desired
paint and spray it on the whole panel
surface. Allow the paint to dry com-
pletely. When dry, restore the mark-
ings by picking them with a stiff brush.
The thin paint coating breaks loose
easily under the pressure of the stiff
brush. The loosened particles of chalk
may then be blown out of the depres-
sions and clear, neat letters remain.
—Jesus N. Ongchua

NOVEL AUDIO SWITCHING

Many record players (both manual
and automatic) have a switch that
opens the line circuit at the end of
the last record. By substituting an spdt
switch for the normal spst line switch

PHONO MOTOR

amplifier or radio line switch is off,
the equipment can be turned on by
closing the switch on the record player.
Throwing the radio or amplifier line
switch to 0N makes the equipment inde-

—_—
TO PWR SUPPLY
y———

A
AC RECEPT FOR AUXILIARY EQUIPMENT

@O

>

v AC IN

ONo

7/ %rs
AUTOMATIC. SW ON
RECORD PLAYER

|
—— |
RECORD PLAYER

on your amplifier, radio or tuner this
| equipment can be automatically turned
off at the end of the last record. The
diagram shows the hookup.

The record player is controlled at
all times by its on—off switch. When the

SOLDERING

[ Cop—
AUDIO OR RADIO CHASSIS

pendent of the switch on the record
player. A three-conductor cable and
polarized connectors are recommended
for making connections between the
record player and audio chassis.—John
E. Meyer

VISE

Ever wish you had a third hand to
hold small parts when soldering? Make
a small vise for the purpose from a
test clip and a woodscrew. Clip off the
wire supports at the rear of the clip,
remove the secrew and pinch the rear
projection flat. Hacksaw the slot in the
woodscerew 1/25 inch deeper, insert the
back of the clip into the slot and solder
it In place. Screw the vise into a pilot
hole drilled in a convenient spot on the
top of your workbench.—.John A. Com-
stock

CRYSTAL-PICKUP TEST

Checking ecrystal phono and micro-
phone cartridges is quick and simple
when a bridge type capacitor analyzer
is used.

Disconnect the leads from the car-
tridge and clip test leads to the ter-
minals. Set the capacitor checker’s
range selector switch to the 10-5,000-
##f range and balance the bridge with
the tuning eye or other indicator just
as you would when checking a capac-

www.americanradiohistorv.com

itor. Now, gently pluck the phono
needle or thump the mike cartridge
with a finger while watching the bal-
ance indicator on the tester.

If the crystal is good, the indicator
flickers or deflects violently as the gen-
erated voltage and change in capac-
itance unbalance the bridge. On the
other hand, little or no variation will
be noticed if the crystal is defective.
—Paul Mitnaul END
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SCHOOL
DIRECTORY

RADIO-TV ELECTRONICS

CRE1 graduates in big demand. ECPD-
Accredited Technical Institute Curricula.
New rt monthly. Free placement
service for grads. Resident school courses
| in Electronic Engineering Technology tead
ng to

‘Axsociate in Applied Science’ de
e. Write !0| free Residence School eat
alog. Approved for veterans.

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. RE, 3224 — 16th St., N. W., Washington 10, D. C.

ELECTRONICS
coure ENGINEERING DEGREE

Ut fon IN 27 MONTHS

VieK.
B.S. degfree in 27 months, mathematics, electrical engi
. advanced radlo theory and design. Modern
s. Low tuition. earn board. Also Aero.. Chemieal, Civil
Electrical. Mech. Engineering. B.S. defree in 36 mo. In
Mat Chem Ph\ sics Alao prep courses. G.1. appr, 20
blds dorms Dee.. March. June, Sept.
C Keopmg P\ce wlm Progress.

INDIANA TECHNICAL COLLEGE

1510 E. Washington Bivd., Fort wayne 2, Ind

it

Be a ‘‘key’* man. Learn how to send
and recelve measages in International
Morse code. mmunicate with opera.
tors around the globe. Learn at home
%ulclly through famous Candler System
by best operators. Qualify for
Amateur or Commercial License.
for FREE BOOK
CANDLER SYSTE
Dept.3.L.Box928,Denverl Colo U.S.A

write

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER

RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR YETERANS AND SURYVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
| 1425 EUTAW PLACE. BALTIMORE 17, MD.

TOP-FLIGHT
ELECTRONICS

technical representative,
electronic specialist on
misgiles, computers, radar, automa-
tion. radio. color-TV. Basic and ad-
vanced theory and laboratory. Math

Train for
field englineer.

ematies.  Major firms  select our
graduates.  Dormitories-campus. 21
months” vroxram. Hikh school grad

or equivalent. G.1. approved. Start
January. Aprll, July, September.
Write for lilustrated catalog today.

VALPARAISO TECHNICAL INSTITUTE

Dept. €., Vatparalso, Indiana

@co”ege grads get
ahead faster!

have higher incomes

. advance more rapidiy. Grasp
your chance for a better life. Share rewards awaiting
college-trained men. lmportant firms visit campus regu-
arly 1o emplor Tri-State College graduates. Start any
quarter, Approved for Vets,
Bach, Sc. deqree In 27 months

Complete Radio Eng. courses (TV, UHF, FM. Electron-
les). Also Mech.. Civil, Llec Chem.. Aero.. Eng. 36-
months in Bus. Adm, (Gen. Bus., A(‘ug Motor Trans-
port Mgt.). Superior students faster. More professiomal
class hours. Small classes. Enroliment lmited to 1350.
Reautiful campus. Well-equipped labs. Prep courses.
FEnter Jan.. Mar., June, Sept. Earnest, capable students
(whose time and budget require accelerated
courses and modest costs) are Invited to write
Jean McCartII‘. Dir. Adm.. for Catalog and
‘Your Career in Engineering and Commerce.’

| TRI-STATE COLLEGE

B 24107 College Ave., Angola, Indiana

OCTOBER, 957

ENGINEERS: Boost your gain!

Up your income wlth Announcing and Sales!
The demand NOW is for combo-engineers-an-
nouncers, Write NOW for details of our residence
or correspondence course in announcing.

NATIONAL ACADEMY OF BROADCASTING, INC,
3338 (6th St. N.W Dept. RE Washinaton, D.C.

ENGINEERING DEGREES

UNDER AND POSTGRADUATE

E.E
Option Electronics

Earned through

HOME STUDY

Rellden‘ce flabslieu Alsc
PACIFIC N
INTERNATIONAL PACIFIC INTERNATIONAL
UNIVERSITY UNIVERSITY

5719-M, Santa Monica Blvd.,
Hollywoud 38, Calif.

NOW!

Step ahead faster
as an

INDUSTRIAL
ELECTRONICS
TECHNICIAN

Turn your experience into a
big, new better-paying career!

Day by day industrial plants are adding more
electronic evices for sorting, counting,
checking almost any control job you can name.
Cash in on industry’'s great need for men who
can keep these devices in top working order.
Make rhore money, feel more secure, doing work
that is second nature to you. With what you
already know about electronics you have a long
head start in a field just beginning to boom.
GET INTO IT RIGHT NOW with the help of

PRACTICAL INDUSTRIAL
ELECTRONICS LIBRARY

No long sessions on math
or theory! These 4 prae-
tical volumes show you
how to keep the plant's
electronic equipment work-
ing . . . how to locate and
correct tubeh and circulilt
troubles . . . how to install, -
service, and maintain even Mo us R sz
brand new equipment with- dustrial Electron-
out being stumped by new les Circuits

volumes (1389
p.. 102 illus.)
hute's Electron-
ics in Industry

Miller's Malnte-
nance Manual of
Electronic Con-
trol

e et elestron
FREE TRIAL—EASY TERMS e et
= o= s =

McGraw-Hill Book Co.. Dept.
321 W. 41st St., N.Y.C. 36
Send me the Practical Industrial Electronlcn Library
for 10 days’ exnmln ation on avprmml 10 davs |
will send %2.30. then % 4 month umn £22.50
ls p cld (A saving of %3, 50 under the restular price

$28.00.) Otherwise | will return books postpaid
(Prinl)

City. .Zone. State.

Company.

Position RE-10

|
I
I
| &
l Name.
|
|
|
|
|

For price and terms outside U.S. write
McGraw-Hill Int’l.. N.Y.C.

I

I

I

I

. I

Address I
|

|

|

|

S s it M RS T
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Your choice of school
is highly important
to your career in

INDUSTRIAL
ELECTRONICS

RADIO-
TELEVISION

ELECTRONICS
COMMUNICATIONS

Become an

ELECTRICAL
ENGINEER
or an

ENGINEERING
TECHNICIAN
at

MSOE i» Milwaukee

Choose from courses in:

ELECTRICAL ENGINEERING

Bachelor of Science degree in 36
months—

Communications or Electrical
Power.

ENGINEERING TECHNICIAN

Associate in Applied Science
degree in 18 months—

Electronics Communications or
Electrical Power.

MSOE — located in Milwaukee,
one of America’s largest industrial
centers—is a national leader in
electronics instruction—with com-
plete facilities, including the latest
laboratory equipment, visual aid
theater., amateur radio transmitter
—offers 93 subjects in electrical en-
gineering, electronics, radio, tele-
vision, electrical power, and elec-
tricity.

Advisory committee of leading
industrialists. Courses approved
for veterans. Over 50,000 former
students. Excellent placement rec-
ord. Previous educational, military,
and practical experience is evalu-
ated for advanced credit.

QUARTERS BEGIN SEPTEM-
BER, JANUARY, APRIL, JULY.

Choose avisely—your future
may depend on it. Mail con-
pon today!

' [
| MILWAUKEE,
| SCHOOL OF ENGINEERING
| Dept. RE-1057, 1025 N. Milwaukee St. MS-57 |
I Milwaukee, Wis.
I Please send free illustruted career booklet I
I . B (please print) :
1'm interested in.,
I Name ~Age. |
I Address........ |
| City. _State. |
Are you eligible for veterans educational benefits?
| Discharge date I
LATES RSAEs wms-s7 |
= ==t <
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DYNAKIT|| S
Circuits

3

High Frequency
Model GT5F
List Price $8.75

Amplifier Kits

A proven circuit of finest sound quality
in a new deluxe 60 watt model and ‘
standard 50 watt model |

G NEW
SPEAKER

oA x'i! Rlcgﬁu
SIGNAL-POWERED SET T List Price $13.80
For years we have dreamed of erect- RESPONSE i
ing an antenna and using the energy . FOR EVERY &‘ \
it picks up to operate electrical appli- APPLICATION % sl
ances. Now, in a limited application, L.
this dream can come true. We can MID RANGE 1%
rectify and filter the carrier of a broad- | EXTENDED Woofer
’ Model G15P

TWEETER
WOOFER
COAXIAL

3 M 3 13 oxr??
casting station and use it as “battery ‘ Lict Price $42.65

power to operate a transistor amplifier.
(See “Free-Power Receivers” in the
April, 1957, issue.) |

\/ > M b e LLMTSI0FD 1y34¢2)  2NI0T7 |
% - . - €2
‘ e 365ppf —“’l_—) :

FABULOUS IS THE ONLY WORD FOR T

[ L2
MARK III 7955 ;
Ll s G
60 watts | . List Price $39.75
4, 8, 16 ohm outputs et ANT | <6ND |
100ypt | ‘ ey

The new Mark III includes all the sen- g/u 4 | 3 FABULOUS "G” SERIES
sational attributes of the popular Maik o= E th |
I plus these outstanding deluxe features L -

SO FT OR LONGER

{ P o
% 60 warts ac less than 19, distortion. In- The diagram shows the circuit of Are ideal for
stantancous peak power of 140 watts. IM my signal-powered transistor receiver. single or multiple
less than .05 at average listening levels. In the set shown in the photo the installations, @dditions
% Choke filtering and low noise circuitry “battery” circuit is sgparate and is ) in Hi Fi systems or fo;
reduce hum and noise 10 96 db below connected to the receiver through a bi-naural applications, Their fab- .

ulous features of superb range, response

' and overall perfection of performance—
and unbelievable low price—makes Utah's
new “"G" series your best buy in Hi Fi.
The incomparable, precision combination of
molded, seamless cones permanently
welded with indestructable adhesive
to rugged 8 ohm. voice coils
powered by oriented grain |
Alnico V magnets, assures
you of full power han- |
dling capacities.

60 watts. cable. A strong local signal is picked
up by tuned circuit L3-C3 and coupled
to D2 and rectified to provide “battery”
voltage for the transistor amplifier.
5 L3-C3 should be tuned to the frequency
MARK ll 50 watts 69751 that provides the maximum voltage
e across the 1-uf filter capacitor. On
strong signals the voltage will be be-
tween 0.4 and 0.8. If the strongest
signal is below about 800 ke, increase
the value of C3 to 200 or 300 uxf.

% New rugged KT-88 tubes and other
heavy duty parts used conservatively.

8, 16 ohm outputs

The Mark IT is the best buy in high
power high fidelity kits

% Ease of assembly due to uniquely simple
circuitry and printed circuit construction
with factory-mounted parts.

See the - FABULOUS "G
at your dealers’s -

% Highest stability using patented stabilizing
networks with minimum number of phase
shifting stages. Suitable for all [loud-
speaker systems including electrostatic.

UTAH RADIO PRODUCTS COR
% Dyna Biaset (patent pending) for sim- HUNTINGTON, INDIANA
plified adjustment and complete freedom
from effects of unbalanced components.
No balancing adjustments required to
meet published specifications.

Export Dept. Rocke International, N, Y. €.

INVENTORS

% Dynaco Super-Fidelity output transformer PATENTs;;:(;;rMATION REGISTERED PATENT
with  patented para-coupled windings. S08F ana ATTORNEY
Tfhi? 5 e fﬁ"“; avadlole ,‘T““ff"”‘c;?‘ The receiver portion of the circuit lNVEmTo(nilgE?onn S AT O F e s
of s type tor the most crittcal audio - . . v . without obligation
: consists of tuned circuit C1-L1, diode Patent Attorney & Adviso
W d GUSTAVE MILLER S "Nivs Oent f930. 1007

A tan g U.S. Navy Oept. 1930- (947
' ' o DI and a 2N107 transistor as an audio B E s AR B IO
A (g LNy BV dealers amplifier. C1 may be one of the 365- WASHINGTON 4, D. C. PATENT LAWYER
PO ] A x —
Gt uuf midget tuning capacitors used in

Descriptive brochiire ~available on request, : transistor circuits. C2 couples the GA RAGE DOOR

detector to the 2N107 amplifier. The

D Y NA c O M PAN Y | phones should have an impedance of 0 PEN E acef::::irsm$24-50

617 N. 41st Street, Philadelphia, Pa. at least 8,000 ohms to provide an EASY TO INSTALL. SAFE, RELIAGLE
Slightly higher in West ‘ acceptable match to the transistor. WRITE for interesting free information TODAY
Coils L1 and L3 are ferrite-core P. E. HAWKINS CO.
- 631 PROSPECT DEPT. R-E KANSAS CITY 24, MO.
164 ' RADIO-ELECTRONICS
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.

: with ATLAS
l-I.OW

high quality
iow price

PAGING &

TALK-BACK SPEAKERS

6 sizes and types.

All impedances

from 4 to 45 ohms.

From 5 to 15 watts.

From $15.00 10 $24.00 NET.

WEATHERPROOF LINE
MATCHING TRANSFORMERS
For constant impedonce

or constant voltage systems.
$5.00 NET.

HIGH-POWERED

PUBLIC ADDRESS SPEAKERS
Four sizes from 2%’

to 6’ air column,

From $10.00 to $39.00 NET.

U-L APPROVED
EXPLOSION-PROOF SPEAKERS
For hazardous applications.

Several sizes, all classes.
From $66.00 to $75.00 NET.

SUPER-POWER DRIVER UNITS
For all purposes,

powers, frequencies.

From $15.00 10 $30.00 NET.

MIKE STANDS & ACCESSORIES
All sizes and types:

boom stands, desk stands,
adapters, fittings, ofc.

-

NEW! SWITCHBOARD

\ MIKE SUPPORT

\\ Adjustable 12’ goose

‘gk neck. Use as desk support,
for dispatcher office,

”e 0/ % dais, table, etc.

#5B-1 ... $7.80 NET.

NEW! “CHESTY"
NECK-SUPPORTED
MIKE STAND
Quick, easy 3-woy
adjustment, Lightweight.

Multiple uses.
NS-1...8$3.00 NET.

N

S

New! |/

%
==

4

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

grounded, noise-free,
dependable, damage-proof.
#FS-1...$7.20 NET. |

SEND FOR COMPLETE
FREE CATALOG

ATLAS souUND CORP,
1443 39th St., Brooklyn 18, N. Y.

In Canada: Atlas Radio Corp.,
Ltd., Toronto, Ont.

1957

OCTOBER,

i

RADIO-ELECTRONIC CIRCUITS (Continued)

antenna coils. L2 consists of 50 turns
of fine wire wound close to the grounded
end of L1, and L4 has approximately

75 turns of fine wire wound close to |

the grounded end of L3.
This set uses two antennas and a

| ecommon ground. The antenna for the

“battery” circuit should be at least
50 feet long and as high as practical.
In many areas the other antenna need
not be longer than 5-10 feet—M. E.
Quisenberry

DYNA BIASET

A novel method of obtaining an accu-

| rate bias adjustment is incorporated in

all new Dynakit amplifiers. Called
Biaset, it insures top performance of
the completed amplifier and eliminates
the need of high-quality meters to make
accurate bias settings.

The bias adjustment using the Biaset
technique results in the same setting
that would be obtained by adjusting the
amplifier for minimum distortion.

B8CAT/EL34(2)

FROM
PHASE SPLITTER

BIAS CONT =
K

+20 MA SEL RECT
8OVCT  5u4-GB
8

The circuit is seen in the diagram.
When bias is correctly set, the total
cathode current of the 6CA7T/EL-34’s
is 130 ma. This current, flowing through

the precision 12-ohm resistor R1, pro- |

duces a voltage drop of exactly 1.56 de.
As 1.56 volts is the voltage furnished
by a D type flashlight cell, any fresh
cell of this type acts as an accurate
reference standard for bias adjustment.

The method of setting the bias is to
measure the voltage output of a D type
cell and note the meter reading. Then
place the meter across R1. Plug in the
rectifier and almost immediately there
will be a current flow which will cause
a meter deflection.

As the rectifier warms up, the read-
ing. rises. The bias cortrol (R2)
should then be adjusted until the meter
reading is the same as that across the
dry cell. There may be some drifting as
the tubes heat, but this will stabilize in
15 to 30 minutes, after which no further
adjustment is necessary.

|

Although the setting is semiperma- !

wWww.americanradiohistorv.com

DYNAKI

PREAMPLIFIER

An Qutstanding Companion Kit
to the World Famous Dynakit Ampl

This handsome new control unit
gives crystal clear, noise-free re-

production from any modern p
gram source.

a new
performance.
Dynakit preamplifier is a synthe
of outstanding features
produce smoother,
sound. Compare these
with any other units regardless
price.

* Unequalled performance

Actually less than .19
under all normal operating

fected by settings of volume cont

Superlative square wave performance,
and complete damping on any pulse

or transient test.

* Easiest assembly

All critical parts supplied

of construction cuts wiring time

509 and eliminates errors of assem-
bly. Open simplified layout offers com-

plete amceessibility to all parts.

* Lowest noise
Integral de heater supply plus

noise components and ¢ireuitry br
noise to less than 3 microvolt equiva-

lent noise input on RIAA phono
sition. This is better than 70 db
low level of
cartridge.

* Finest parts

19, components in equalization
cuits to
tion of
Long
other premium grade components
long trouble-free service.

* High Flexibility

recording

Six inputs with option of extra phono,

tape head, or mike input. Four
outlets. Controls include tape
monitor switch, loudness
abling switch, full
tone econtrols. Takes power
with octal power socket.

* Outstanding appearance

Choice of bone white or

Finished in indestruet
with solid brass

any decor.
viny! coating
cutcheon.

* Best Buy

Available from your Hi-Fi dealer
only $34.95 net (slightly higher

the West), and yet the quality of per-

formanee and parts is unexcelled
any price.

Its unique all feed-
back design by David Hafler sets
standard of preamplifier
The design of the

which
more natural
features

distortion
condi-
tions. Response * .5 db 6 cps to over
60 ke. Distortion and response unaf-

factory-
mounted on XXXP printed circuit
board. Eyeleted construction prevents
damage to printed wiring. This type

10 millivolt magnetic

insure accurate compensa-
characteristies.
life electrolytie capacitors and

with dis-
range feedback
from
Dynakit, Heathkit, or any amplifier

charcoal
brown decorator colors to biend with

T

ifiers

ro-

sis

of

rol.

by

low
ing

po-
be-

cir-

for

AC
AB

ible
es-

at
in

at

Desgcriptive hrochure available on
request.
DYNA CO., 617 N. 41st St., Phila,, Pa.
Pat. Pending
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RADIO-ELECTRONIC CIRCUITS (Continued)

[} NW CONCEPT IN AMPLIFIER KIT

Cord acclinit

Yy 1T The ERIE
AUDIO-AMPLIFIER KIT

featuring
N “‘PAC and an ERIE
Embossed Wiring Board

nent, resetting the bias at times of tube
replacement or similar repair or main-
tenance work will preserve peak per-
formance and keep distortion at an
absolute minimum.

SIMPLE AUDIO OSCILLATOR

This easily built audio test oscillator
uses a minimum of parts, has enough
output to test speakers and can be con-
nected to high or low impedance cir-
cuits.

The cathode of the oscillator tube
connects to the center tap on the pri-
mary of an audio transformer and is
bypassed to ground by a .001-uf capac-
itor. The transformer has a 5,000-ohm

o : center-tapped primary and 500-ohm sec-
With these Plug-in Components: ondary. I used a Stancor A-3800. The
® ERIE "“PAC" (Pre-Assembled Components) oscillator  is  capacitance-tuned by
® ERIE EMBOSSED BOARD o TUBE SOCKETS switching capacitors in the grid cir-
on o OUTPUT TRANSFORMER o CAPACITORS cuit. A 2-uf paper unit produces oscil-
_ L J
&2 FILTER CAPACITOR * TONE CONTROL BC5, 8.7 chs TRIODE) O EQUIV
‘-. ® VOLUME CONTROL and SWITCH e TUBES [ l
XT J
~% SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER 5K csr[E i 500n I
® Frequency Response: 30 cycles to 12,000 cycles 4.0, —3.5 db. \ ATTEN B
® Sensitivity: 0.56 volt RMS (input ot 1 KC) for 4 watt output. RKSIW IKSAW
® Power Quiput: 4 watts @ Jnput Impedance: 2 megohms. 1 S— —
® Ovuiput Impedance: 4 ohms @ AC Power Consumption: 17 watts. o
® Overall Dimensions: 6% L x 4%s'' W x3%'* H ® Shipping Weight: 2 Ibs. ! ouTeuT

| -]>.OOI
 Elctionios Distishiitsr. 3

See and hear it at
 your local distributor
o lWritefor
nearest source.

- SEE TEXT
v I $§ |« O

1 B |
ERIE RESISTOR CORPORATION F I I =
ERIE, PA I I

o

APFROX

r-- ‘---------.
NOW . .. Check Vibrators
In ANY Tube Checker ]

P SENCORE |

524
OR EQUV

650V CT

-0
40 MA
H7VAC

A [ | ?%m 6C5 HTR

lations at around 20 cycles and a 500-
#uf  unit changes the frequency to
l around 20 kec. The frequency selector
switch may be a 12- or 17-position ro-
tary type such as the Mallory 32112J
or 32117J, respectively. Use a soft-
iron sheet-metal shield between the
oscillator and power supply if both are
on the same chassis.

This oscillator can be calibrated with

5.5H/SO0MA

COYNE

TRAINS YOU
IN SPARE TIME
AT HOME

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training. I
Easy to follow instructions—fully illustrated I 2 ADAPTORS

with 2150 photos and diagrams. Not an old IN
Ragio (l:]ourse “gth Television tacked on. In- l__’/-——:‘_r
cludes UHF and COLOR TV. Personal guid- | th Three
ance by Coyne Staff. Practical Job Guides to I Checks Bo Pron

help you EARN MONEY QUICKLY IN A i and Four Prong
TV-RADIO SALES AND SERVICE BUSI- | Vibrators

NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kirs.”

SEND COUPON FOR FREE BOOK

SEND COUPON BELOW for Free Book
and full details including EASY PAY-
MENT PLAN. NO COST OR OBLIGA-

TION—NO SALESMAN WILL CALL. -

B. W. COOKE, Jr., ® FOUNOEO 1899
Pres. ra A
LECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Paulina, Dept. 77-HT4, Chicago 12, Illinois
s S T T e T e
COYNE ELECTRICAL SCIIOOL
Television Home Training Div.
| 500 S. Paulina St., Chicago 12, Iil., Dept. 77-HT4 |
|  Send FREE BOOK and details of your Television ]
| Home Training offer.

| Name
| Address ——

|1 =
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.0 Merely plug into any tube
checker. Set far 6AX4
B (or 6587) or 5 voit Vibra-

I tur's and 12AX4 (or 12SN7) 1
or 12 Volt Vibrators.
®Two lamps viewed through | ONLY $275

top of ada indi
. p ptor indicate DEALER NET

whether or not Vibrator
. needs replacing. e Rugged — Made of steel.

l o Replaceabie but unbreakable #51 indicating

Lamps. e Operates easily with Sencore LC2 Leakage

Checker. e Complete instructions
‘ ' screened on

POPULAR

front. SENCOR
[3
At leading | PROOUCTS
distributors
MANUFACTURED By  EVerywhere

ISERVICE

IlNSrRUMENTS CORP,
171 OFFICIAL RD. ADDISON, iLL.
e e i

« Handy =36+
* Vibra-Daptor

www.americanradiohistorv.com

the aid of a calibrated generator and an
audio amplifier. Connect both outputs
to the amplifier input and trim the
tuning capacitors for zero beat. For
example, if you want 400 cycles at a
particular switch position and a .05-uf
capacitor produces a 450-cycle signal,
bridge small capacitors across the large
one until the frequency is correct.—
W. M. Finley, Jr. END

SHOCKING ERROR
On my first job
Didn’t use good sense or
I'd never have touched
That high-voltage condenser!
—Phyllis Barlow

RADIO-ELECTRONICS
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Hi-Fidelity AM-FM Radio | |
ey FAMOUS MAKE
RCA LICENSED
Req. Price
$139.50
Faor Radio
Alane

SALE PRICE
559.95

Model Ready to Play

1958
a complete Hl-Fldellty FM-AM radio made by

ttere s
otte of the top manufacturers. his set is ideal for
cusiom insti 1[1.1!.\01\5 Built-ln  14-Watt Hi-Fidelity
push-putl amplitier. Separate bass and treble controls,
built-'n AM and FM antennas, phone jack. output Jjack
for tape recorder. Frequency Range 40-20,000 cycles
adh. Output trans. tapped for 3.2, 8 and 16 ohms.
Thl 11 tube set comes complete with crystal and
magnetic phono Inputs 3
range spcaker. Siz ;aXTla. Amplifier, F
amplifier, AM-FM Iuner— ALL N ONE CHASSIS
Schem'nlc MMagram on Request.
Provides Endless Mours of Static-Free
and Drift-Free FM Listening Pleasure
11 Tubes: 8CBE. 12ATT, 6BAS. 64L5, 12AX7,
BAU6, 85C7, 8BES B\rﬂ 573, & IN34 Diode.
Come In for 1ree demonstration
Or send for yours today
Send for our low prices on the
HI-F§ components you reguire

BRAND NEW—GUARANTEED
Prompt atiention ;zlvn-n to mail
orders. Send $20 on €.0.D. orders
A $5 dep. will reserve yours for XMAS
UNITED AUDIO CENTER, Dept. RE
30 North Van Brunt St., Enqtewood N.J,

264—Next to Plaza Theatre

LMB "SAL-MET"
LMB Presents The New

FREE 1957 CATALOG covering the full precision }
engineered line of original box chassis as manu-
factured hy LAt

inciuding new Miniature, new |
Jifty, new T.F., new Utility Boxes. Eleven different
tvpes, 160 ditrerent shapes and sizes. A ready refer-
ence for c¢ngineers, experimenters OF anyone using
metal boxes. Send for your FREE CATALOG nowl
“SAL-MET " Non-corrosive Flux—soiders copper to
almmninuni, aluminum 1o aluminuim. any netal to
any metal using conventional solder and regular
soldering methods. Send for both LMB and “"SAL-
MET* Catalogs.

LMB, 1011 Venice Blvd., Los Angeles 15, Calif.

OPPORTUNITY ADLETS

Rates—50c per word (including name, address and
initials). Minimum ad 10 words. Cash must acconi-
pany all ads except those placed by accredited agen-
cies. Discount, 10% for 12 consecutive issues. Mis-
feading or ohjectionable ads not accepted. Copy for
?;5c7emher issue must reach us before October (5,

RADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y.

‘FREE Cathiode Ray Tube with 100 pounds surplus elec-
wronic parts and equipment $8.95. AC cords with plugs
6 tor $1. Jumbo 4-pin Transmitting Tube Sockets 4 for §1.
No (.0.D. ALPINE P ROD UCTS. Dept. 10\, 2236
tHepburn, Dayton 6, Ohlo.’

HIGII-FIDELITY SPEAKERS REPAIRED. AMI'RITE
Speaker Service. 70 Vesey St., New York 7, E
BA 7-2580

©ASHL T'AID! Sell your surplus electronic tubes. Want
unused. clean transmitting. special purpose, recelving,

'V types, magnetrons, Klystrons, broadcast, ete. Also
want military & commercial lab test and communications
gear. We swap too. for tubes or choice equipment. Send
speelfic detnils in first letrer. For a fair deal write, wire
or telephone: BARRY, 512 DBroadway. New York 12,
N.Y. WAlker 5-7000.

DISCOUNTS on Hi-Fi, tape recorders, tape. ac-
essories. photographic equipment. indlvidual quotations
only. No catalogy. CONMAR CA,MEI!A & HI-FI, 121-07
237th Street, Rosedale 22-], N, Y,

20-50 ¢,

WANTED: Electronics men to qualify for Engineering
I¢gree eguivalence hy comprehensive examination, No
sourses.  IExcellent emplovient opportunities waiting,

MAMWELL INSTITUTE, RE-7, Adams, Mass,

DIAGRAMS FOR REPAIRING RADIOS $1. Television
$2. Give nitke, Model. DIAGRAM SERVICE, Box 672-
RE. Hartford 1, Conn.

SIGNAL GENERATORS TS-403, TS-497,
SG-3/U, TS-437. TS-510, TS8-588, TS-608, etc.:
equency Meters, AN/AFR-4 Tuning Units,
12-"" Receivers, ARC-3, other Surplus: also
ITewlett- Packard and other lahoratory gquality equlpment
\Weston, ete. instruments; technical manuals: for guick

cash or swap for Zenith Transistor Pormhles. etc. LIT-
TI'ILL. Fairhills Box 26. Dayton #, Ohio,

LLOOKING FOR CLEAN RESPONSE to 20 Crcles? Listen
to the radically new ‘‘Racon Hi-C'" foam suspension
speaker. Write for free literature. RACON ELECTRIC
CO., INC.. 1261 Iiroadway. N.Y. [, N.Y.

WANTED:
T8-621

ALIL, MAKES OF ELECTRICAL INSTRUMI \T\ AND |

THSTING equipment repaired. HAZELTON INSTLRU-
MENT Co., 128 Liberty Street, New York. N.Y
OCTOBER, 1957

toins own tuning condenser |.F.

Arkay ““Miracle Ear’

20 to 20,000 cycles: Hum level—65 db.: AFC:
follower outdut:

Arkay ‘"Mirocle Ear’’

cathode follower output.

Kit $47.95

adi.
Wired $69.95

SP-6

for unsurpassable realism of Binaural sound.

20 to 20,000 cycles: sens.
tuner oux.—.3V for 25 watls:
—controls dual chanaels:
2 pos. "'lo-Cut’’ ond “"Hi-Cut'’
fobels plus NARTB tape head.

Channel 2—.5V autpul—same sens.
amp. feotures.

toud. Control:

filters: .Equal.

ARKAY stereo can offer.

Kit $59.95 Wired $89.95

OTERED H |_|:| e e

ST-11—a binoural tuner designed to provide the listener with-
steceo Hi-Fi of exceptional quallty. Because each section con-
steip, detector and cathode
fotlower outputs, monaurol tuning of AM or FM is possible.
sensilivity on FM gives 4 mv. for 20 db.
quieting: Bandwidth 200 KC, % db. down: freq. resp. % .5db,
odj. cathade
75 microsecond de-emphasis network.

sensitivity on AM gives 3mv. for 20 db.
quieting: Bandwidth — 8 KC: freq. resp. 20-8,000 cycles:

SP-6—Dual choanel,
follower outputs.
deck, mag. phono, tuner,
ment. The construction of the SP-6 allows

for

tures include 6 position func.
vitaneous volume control: Loudness control:
Bass control = 16 db. @ 60 c¢ps:
control
position Hi-filler and lo-filfer:
ponse = .5 db. 20 to 40,000 c¢ps.
sitivity—tope, 4 mv. for
phono, 6 mv.
and oux.
fil.:

Chaonnel 1 —25 wott omp: freq. resp. — % 2-db. @ 20 watts,
tape phono—4 mv. for 20 watts:
Volume Control
Boss Control and Treble Control
switch for oll

as channel 1; same pre-
Just add your present. Hi-Fi amp. to chonnel
2 and prepore yourself to enjoy the sound roproduchon only

Get the new, big catalogue and specifications of the remarkaoble ARKAY radio, Hi-Fi and TV line
Now at yaur local dealeri

Kit $34.95

MODEL 5A-25—duol channel pre-amp drives o manaural 25
wott linear Williamson @imp. with your present amplifier

ST-11

preamp with cathode
Can be used with tape
or aus. equip:

vse as a conventional pre-omp. Feo-
switch: Sim-

Treble
“10,000 cycles: 3
Freq. res-
Sen-
.5.volt output—
for .5 volt output—tuner
.3 volt for .5 volt output: DC
Built-in power supply:

Wired $47.95

164 db. @

SA-25

\‘wﬁ-—-,’ - o {
o

o [ <}
: ® @
|

—

TELEVISION Tuner Repairs. DAN'S TFLF\IS!O\
LABORATORY, 606 Sunrise Highway, Eabylon, N.Y

JONES TV. 1115

COMPLETE Television Sets $11.95.

Rambler, Pottstown, Pa.
LEARN WHILL ASLEEP! De!ull« free, RESEARCH
ASSOCIATION, Dox 610-RE, Omaha, Nebraska.

RECORDERS, Hi-FI, Tam Free \\Ilolemle (‘amlogue
CARSTON. 215-T East 88th 8t., New York 28, N

PROFESSIONAL Electronic Projects—Organs.
Intercoms, Counters. etc. $1 each. List Free
Box 946 Iledwood City, Calif.

Timers,
PARKS,

LONG I'LAYING RECORDS 20 to 50% Discount Brand-
New Factory Iresh Unplayed-—AIl Lahels—Send 20c for
camlo;,ue to RECORD SALES, 1110 W inbern, 1louston 4,
Tex

Patents, Copyrights. SANDERS, Registered Patent At-
torney, 6430 Evans, Chicago 37, Ill.

DIAGRRAMS! Repair Information! Radios—Amplifiers—
recorders $1, Televisions $1.50. Give nmuke, model, chas-
sis. TV MILTIE, Ilox 101EA. Hicksville, N.Y,

www.americanradiohistorv.com

\Oelmh Publications

FREE CATALOG T00!-shows our complete line of TV Service
Reports, Call Beoks, Phone Message Books, Job Tickets, Service
Pricing Guide, File Systems, Service Contracts, Parts Warranties,
P O Forms, Statement Books, Label Books, Sketch Pads, Cash
Books, etc. See them at your parts jobber WRITE NOW!

4308 Milwaukee Ave.
Chicago 41, Iinois

N
~ —————— =

TAPE RECORDERS

— S

Tapes—Accessories e ————
Nationally Advertised Brands
UNUSUAL VALUES mEgITAPE
Send for Free Catalog Lost, High
Quality Re
DRESSNER ing Taperin

83.02 RE: 174 St. boxes or” caps,

Flushing 65, N.Y.
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NEW AUTOMATION PUNCHED
CARD TV TUBE TESTER ;

ILLION TUBE TESTS!

Smallest, lightest~
tube tester ever made! §

Speed-test complete set of
tubes in minutes with the
new DynaMatic Tube Tester

“

e S0 simple to use —a customer can
operate it! §\ Dealer Net :_’/’_
¢ LIGHTEST and SMALLEST Gm tester _

=
=

.

N
IMMEDIATE

DELIVERY!

136-10 31st Road, Flushing 54, N. Y. |

available. Take it on ALL house calls.
¢ Perforated plastic cards set up socket
pin connections and test voltages.
* Permits full-complement tube testing.
DynaMatic is a dynamic mutual
conductance tester —NOT an emission
checker.
Accurately measures mutual
conductance in micromhos on
2 ranges. 0-6000, 0-18000.
Also checks battery tubes

149

rices slightly

SERVICE MEN KNOW THERE IS JUST ONE

HUSH EVER-QUIET

‘Business
and
People

Centralab Div. of Globe Union Ine.,

| Milwaukee, Wis., designed and produced

a 30-section, 3-pole, 6-position ceramic

switch for a West Coast angcr t

| facturer. The huge switch achieves 540

contact combinations.

General Electric Receiving Tube

| Dept.,, Owensboro, Ky., established a

nation-wide public-service award pro-

| gram for TV service technicians. Eleven

1967 All-American Awards will be
given to the service technicians in

e

various sections of the country who
have performed outstanding community
service. The trophy shown and a $500
check for the winner’s favorite charity
or public service will be the prize for

| each winner.

Finney Co., Bedford, Ohio, developed
a mobile research laboratory unit to

Reg. U.S. Pat. Off.
Chemically engineered for tuners and
switching mechanism

Hush comes in a 6 oz. pressure
can with sufficient pressure to
reach all contacts to wash-away
that dirt, leaving clean and posi-
tive contacts, protected with a
lasting lubricant fim.

Hhush alszo avail.
able in 0z.
$2'25 net oz. and 32 oz.
containers.

Reg. U.S. Pat. Off.

Since 1949 the Original Volume Control

and Contact Restorer

EVER-QUIET is a free-flowing
liquid that leaves no powder resi-
due. Scientifically designed to seep
around the shaft and penetrate
the control or potentiometer,
cleaning and contacts and leaving
a safe protecting film. Harmless to
metals, wire or carbon. Will not
affect inductance, capacitance or

resistance. 2 oz.
(Alse available in

32 o0z. containers and only 59¢
6 oz. pressure cans) Net

Sce your distributor or write to

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey

WER-GUIEY l

study unusual and difficult TV reception
problems.

Vaco Products Co., Chicago, has

168
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NO TV PROBLEM IS TOUGH--

l

TV REPAIR—By
REPAIR

thoroughly
Theory

Arcing e
hausen oscillations e

cessive contrast e
Buzz o

problem will be too tough for you—no job too difficult.
lists alphabetically more than 500 problems.

It’s cross-referenced where necessary and
diagrams and schematics.
Easy-to-use troubleshooting
With this handy

symptoms, causes and cures,
illustrated with
is kept to an absolute minimum.
charts help you put your finger on troubles in minutes.
book you’'ll be able to cut troubleshooting time down—handle more jobs—
and increase your income!

These and Hundreds of

Barber pole effect o
Barrel
screen ®© Bend in pix ® Bowtie pattern o
Cloudy pix e Excessive brightness ® Ex-
Burn on screen. o
Intermittent centering o Hot

helpful photos,

Order your copy now.

Bark-
effect on

tator drift e Slow flicker o
foldover o Geartooth effect.

Other Troubles Covered

chassis o Distortion e Douhle pix e Neg-
ative pix e Flashes in pix o White lines
in pix e Sguedging e Horizontal ripple
e Loss of sync o Intermittents e Oscil-
Herizontal

WHEN YOU OWN THIS NEW GERNSBACK LIBRARY BOOK

Now solve the toughest TV problem faster with this new beok—RAPID
G. Warren Heath. With this unique new book no
RAPID TV
It gives you

NOW--GET THIS

paid—a discount of 27%!

high priges! By mass print-

)

‘D The deluxe hard-cover edition of RAPID TV THE G/L TECHNICIANS' No contracts no written
3 mERAIR s nationally advertised for $4.60-—bur 30K CRUB S foined 0 BOME, VEE SIS o8 aoks
{ if you join THK G/I. TECHNICIAN'S BOOK ihe kind of hooks they need of all those offered during
{ CLUB now, vou can get it for only $3.35 post- to get ahead without paving your whole enrolinient period.

You may cancel anyvtime after

tem, test equipment and
much more. Troubleshoot-
ing charts help you find
the toughest troubtle
quickly.

iniaatarhait

sERv:c|NG RECORD Robert G. Middleton. A
CHANGE — By Harry {nust for television servie-
ng

Mileaf. Mal\e extra money
serviclng changers.

Books To Be Published Soon

ing and selective distribution, that. Written by top authors,
high printing and production tlese books are heautifully
costs were cut to the bone— bound in deluxe, durable hard
4’ and passed on to vou as a covers, and expertly printed
1’ healthy 279, discount. on high quality paper.
4
4
4 HOW THE CLUB WORKS HOW TO ENROLL
: The hook you select is sent to JIust fill in the coupon below.
n you ON AFI'ROVAL—you ex- Seleef RAIID TV REPAIR-
9 S amine it in your own home or any other hook. Sh\l) NO
3 at our risk for 10 days—If you MONKY NOW. You'll receive
3 like it, send remittance ~if the book vou xelect promptly
3 not, snnplv return it in the for a NO RISK 10-day in-
4 g . o ;i
4 3 same container in whieh you speetion in your osvn home. If
1 received it. vou like the book-—keep it, and
{ New Dbooks are published send us vour remittance of
4 { ahout every three months and $3.35 (rexular retail pric
4 sent to vou on the same no- $4.60). 1f vou don’t want the
4 risk approval plan. book simply return it. New
4 books will be published at reg
4 SEND NO MONEY—you keep ular three month intervals.
only the books you want and Join now to he eligible for the
4 pay only for the books you exciting new books to be pub-
1i‘ keep. lished soon.
4
3
.
3 These Books Already Published
1
1 Select RAPID TV REPAIR—or any one of these books.
4 JUST OFF THE PRESS
*l SERVICING  COLOR TV—IT'S A CINCH—Ry PROBES — By Bruno Zuc-
1 > TV — By Robert G. {:h Alsbe’x_'g All nhiout "rv gHE \l/TGv M. DBy ntrw? conl and Martin E‘llffo;d
& eory rom studio o amue. et more out oOf How to use probes or
) Middleton.  AnswerS  picture  tube.  Wrltten  this electronic workhorse.  better servicing with to-
all your questions about "8 1bre:ilezy coréver‘satlona! day’s complex test instru-
e atr style illustrated with hun- ments
chroma clreults, matrlx g0 g0 Vot pecially-drawn AND MARKER
testing, the flyback sys- humorous sketches. GENERATORS FOR TELE- THE OSCILLOSCOPE — By

George Zwick. Are you
getting full use of your
'scone" This book shows
you how!

At Aia

OCTOBER,

* RAPID RADIO REPAIR
e TV AND RADIO TUBE TROUBLES—By Sol Heller

AP o o g PPN

1957

e SERVICING TAPE RECORDERS

e WORKING WITH THE 'SCOPE—By Alfred Haas

—————SEND IN THIS COUPON TODAY. — — — —

GERNSBACK LIBRARY, INC., Dept. 107 C

) 154 West 14th St., New York 11, N.Y,
1 ) Enroll me in the G/I, TECIINICIANS' BOOK CLUB. Begin my
4 i membership with the book checked helow. Please check onc only.
1 [J RAPID TV REPAIR [J SERVICING RECORD
4 I 1 SERVICING COLOR TV CHANGERS
4 I O TV—=IT’'S A CINCH
3} 5 SWEEP AND MARKE [ RROAES
b Q AN R
§ Take advantage of this NO- I GENERATORS 3 THE OSCILLOSCOPE
: RISK money saving plan now. | ] Send_me more information on the G/L TECHNICIANS’ BOOK
4 Don't take a chance with the | cLus

future. Make more money— [

1 Name

i :3ssure SI'JCCeSS by getting the | 0 S
4 information you need to keep |
€ in step with this fast-moving | Street.
: industry. I
4 I City Zonc State

www.americanradiohistorv.com

Y e

L Ny

® TRANSMITTER
SIGNAL TRACER

® No Knowledge of
Radio Necessary

® No Additional Parts
or Tools Needed

® Excellent Back-
ground for TV

o
@® SIGNAL INJECTOR
@® CODE OSCILLATOR

BUILD 16 RADIO

CIRCUITS AT HOME 52295
with the New DELUXE 1958
Progressive Radio “Edu-Kit" °

COMPLETE HOME RADIO COURSE

NOW ALSO INCLUDES:

REG.

FREE TOO

NO NEED TO SPEND HUNDREDS

OF DOLLARS FOR A RADIO COURSE

The 1958 —Edu-Kit” offers you an outstanding
PRACTICAL HOME RADIQ COUKRSE at a rock-bottom
price. You will learn radio theory. construction and
servicing. You will learn how to build radios, using
regulag schematics: how to soider and wire in a pro-
fessional manner; how to service and troubie-shoot ra-
dios. You will learn how to work with punched netal
chassis as well as the new Printed Clrcuit chassis. You
will learn the principles of RF and AF amplifiers and
oscillators, detectors. rectiflers, test equipment. You
will learn and practice code, using the Progressive
Code Oscillator. You will build 16 Receiver, Transmit-
ter, Code Oscillator, Signal Tracer and Signal Injector
circuits, and learn how to operate them. You will re-
ceive an excellent background for TV. In brief, you
will receive a basic education in Electronics and Radio,
worth many times the small price you pay. only

$22.95 complete.

PROGRESSIVE
TEACHING METHOD

The Progressive Radio | You do not necd the
““Edu-Kit'' 1s the fore- | slightest background _in
most educational ridlo kit | radio or = science. ~The
in the wor'd, and is uni- "Edu~l\u'd :,s” us\ecn“m:}\sr
rersa oung  an d, s
versally accepted as the %’nd e, Armed

standard in the field of
electroniwes training. The
¢*Edu-Kit'’ uses the mod-
ern principle of '‘Learn by
Doing.’’ You begin by

Forces Personnei and Vet-
erans Administration for
tralning and rehabllita-

One of the most impor-

building a simple radio.
Gradually, in a progres-
sive manner, and at your
own rate. you construct
more advanced multi-tube
radio eircuits, learn more
advanced theory and tech-

tant aspects of the '’Edu-
Kit’* is the Consultation
| Service which we provide.
We welcome students to
send us their problems,
whether related to any of
the material covered in
the ''Edu-Kit'’' course, or

other ex-

niques. and do work like | encountered In
a professional radio tech. | periences
nician. electronics.

COMPLETE RADIO COURSE
—NOTHING EXTRA TO BUY

You will recetve all parts and instructions neces-
sary to bullil 16 different radio and electronic circuits,
each guaranteed to operate. Our kits contain tubes,
tube sockets, varlable, electrolytic. mica, ceramic and
paper dielectric condensers, reslstors. tie strips, coils,
hardware. tubing, punched metal chassls, Instruction
Manuals, wire, solder, ete. In addition, you receive
Printed Circuit Chass:s, special tube sockets. hardware
and Instructlons. You also recelve a useful set of tools,
pliers-cutters. an alignment tool, professional electric
soldering l1von, and a seif- powered dynamie Rallo and
Electronics Tester. The " 'Edu-Kit'? also includes Code
Instructions znd the Progressive Code Oscillator. You

will also receive lessons for servicing with the Pro-
g‘res‘ilve $lgnal Tracer and the Progressive Signal In-

In the field of

jector, a High Fidelity Guide, FCC Amateur License
Training Book, and a Quiz Book. Operates on house
current.

All parts. components, ete.. of the "Edu-Klt" are
10004 unconditionatly guaranteed, brand new are-
fully selected. tested and matched. Ever\lhm is
yours to keep. The complete price of this pvdctical
home Radio and Electronics course is only $22.95.

TROUBLE-SHOOTING LESSONS

You wlil learn to trou- J. Stasaitis. of 25 Pop-
ble-shoot and service ra- | lar Pl.. Waterbury. Conn..
dios. using the profe writes: 'l have repalred
stonal Signal Tracer. the | several sets for my friends
unique Signal Injector, | an ma money. The
and the <ynamic Radio | ‘*Edu- I\lt" paid for itself.
and Etectronics Tester. | I was ready to spend $210

for a course. but F found
your ad and sent for your
kit."”

Our Consultation Service
will help vou with any
technliecal pvohlems

FREE EXTRAS

® Set of Tools » Radio Book ® Radio and Elec-
tronics Tester ® Electric Soidering lron e Pliers-
Cutters » Alignment Tool s Tester Instruction Book e
Hi-Fi Book » TV Book » Quiz Book s Membership in
Radio-TV Club: Consultation Service s FCC Amateur
License Trainin Printed Circuitry e
Certificate of Merit

UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER FROM AD—RECEIVE _FREE BONUS
RESISTOR & CONDENSER KITS WORTH $7

O {iEdu-Kit'! Postpaid. Enclose full paymentof $32.95. |

I 0O ‘‘Edu-Kit"’ will pay $22.95 plus postage. I

0O Send me FREE add-t-onal information describing

I YEdu-Kit. "’ Include FREE valuable Radic & TV I
Servicing Manuals. No obligation.

I Name ...

Address

|
| PROGRESSIVE “EDU-KITS” INC. |
| 497 Union Ave., Dept. 133G, Brooklyn 11, N.Y, [

e e e e e o ——— . —— ———
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PROFITABLE

COLOR SERVICING
!

WinlroniX

COLOR CONVERGENCE
DOT GENERATOR

A MUST for color jobs...a real
time-saver for black & white. Used
by leading TV manufacturers. In-
corporates complete standard sync
chain with AFC for optimum white
dots, cross hatch, vertical or hori-
zontal bars. Enables fast, callback-
free troubleshooting and adjust-
ment of: Dynamic Convergence
D-C Convergence * Beam Muag-
nets * Dynamic Amplitude & Tilr
* Deflection Coil Positioning -«
White Balance & “Y” Matrix »
Focus * Linearity and Pix size * etc.
Ultra-stable, automatically-locked
circuits guarantee “jitter-free” dot
patterns regardless of pix tube size.
Preset r-f output, variable 30 db.

MODEL 150 Qakdl

WinlroniX
RAINBOW GENERATOR

New Wintronix “Linear Phase
Sweep” Circuit produces vertical
color bars of all possible hues rep-
resenting 360 degrees of phase
sweep. Simplifies-home and shop
alignment, adjustmenf or trouble-
shooting of any color TV. Detailed,
well-illustrated instructions. The
equal of color pattern generators
costing many times more.

At Leading Parts Distributers Everywhere

WINSTON
ELECTRONICS INC.

4312 Main St., Phila. 27, Pa.

170

BUSINESS AND PEOPLE (Continued)

designed a counter display box as a

| self merchandiser for its interchange-

able tool handles and blades.

Radio Television Training Associa-
tion, New York, has established a

Color TV Correspondence Course for
men with previous radio—TV training.

Charles M. Odor-
izzi, executive vice
president—sales and
services of RCA,
was elected a mem-
ber of the board of
directors.

Sterling C. Spiel-

man, director of
electronic engi-
neering for the
Government and
Industrial Div. of
Phileco Corp., Phil-

= adelphia, was ap-
pomtcd dnectm of engineering for the
division.

Albert Coumont (left) and Kenneth
Price were named regional sales super-
visors for Sprague Products Co., North
Adams, Mass. Coumont was formerly

-

e
assistant to the president and is well
known in the industry having served
for four years as service coordinator
for RETMA (now EIA). Price was pre-
viously Midwestern field engineer for
Sprague Products and before that was
on the engineering Staff of Radio Con-
denser Co.

Goodwin  Mills,
general manager of
Knight Electronics
Corp., Chicago,
manufacturer of
Knight Kits, was
elected vice presi-
dent of the com-
pany.

WwWwW.americanradiohistorv.com

Bruce Fritz, sales
manager of Lin-
coln Radio & Tele-
vision Corp., Chi-
cago, was elected
vice president.

Jack W. Merritt (left), sales manager
of the Photofact Div. of Howard W.
Sams & Co., Indianapolis, was named
sales manager of the new Electronic

Distributor Div. Walton G. Wilson,
A
‘4,‘:‘ s

g X . yoees

/ o L
h" i - ntafl] -
who joined the company in 1955, has
been promoted to sales manager of the
Industrial Service Div., succeeding Joe

H. Morin, who recently became general
sales manager.

Richard W. Grif-
fiths was appointed
director of sales
for the Compo-
nents Div. of Litton
Industries follow-
ing recent consoli-

; dation of the divi-
sion and U. S. Engineering, a Litton
subsidiary.  Production, engineering,
administration and sales functions are
now centered in one Los Angeles loca-
tion. He had been with Graybar Electric.

Alfred P, Petru-

sky, sales service
manager of the
Sylvania  Radio
Tube Div. in Wil-

liamsport, Pa., was
promoted to man-
ager of marketing, :
research—electronic products, with head-
quarters in New York.

Robert Black was
appointed to the
new position of
Government con-
tracts manager
- with Astron Corp.,
¥ \ East Newark, N. J.

w _ He comes to the
company from Servo Corp. of America.

George Mucher,
Jr. joined the Dis-
tributor Sales Div.
of Clarostat Manu-
facturing Co., Do-

ver, N. H. He is
the son of George
Mucher, executive

vice president—engineering activities.

Donald G.
Haines, manager
of the Chicago of-
fice of the Elec-
tronic Applications
Div. of Sonotone
Corp., was elected
chairman of Chi-
cago’s IRE section.

RADIO-ELECTRONICS
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BUSINESS AND PEOPLE (Confinued)
Arthur M. Lieb- i
schutz joined RCA v
as administrator—
planning and en-
tertainment, Semi-
conductor Div,,
Somerville, N. J.

He had been man- A

ager of sales in the Selenium Rectifier

Div. of Federal Telephone & Radio \
Corp.
t Richard Deutsch,
. sales engineer for |
Channel Master
e Corp., Ellenville,
5 N. Y., was promot-
| ed to chief sales
L engineer. ‘
Allen S. Johnson
was appointed
sales manager of

Cletron Inec., a di-
vision of Cleveland
Electronics, Cleve-
land, Ohio, for its
line of loudspeak-
ers, speaker kits, hi-fi enclosures and
related equipment. He has been active
in sales and management with Wes-
tinghouse, Colonial Radio, Thompson
Products and Webcor.

Reginald G.
Schuler joined
Brush Electronics
Co., Cleveland,
Ohio, as general
engineering mana-
ger. He comes to
the company from
Badger Meter Manufacturing Co.

Sprague Products Co., North Adams,
Mass., recently received its fourth
Friends of Service Management Award
from NATESA at that group‘s confer-

-
ence in New Orleans. Sidney L. Cher-
tok (left), sales promotion manager
for Sprague, is shown accepting the
award from Harrol O. Eales, NATESA
West Central vice president. END

“Does it say how to get it back in
the case?”

OCTOBER, 1957

O Stock ... at"

hallieraftere

- Ouy *31°
JUST 10% DOWN

PER MO!:

NET PRICE: $395.00

Top flight receiver in the field; seven ham bands,
large slide rule dial; 1.8-2.4 me., 3.2-41 mec,
7.0-7.3 mec., 14.0-14.4 me,, 21.0-21.5 me.,
27.35 mc. and 28.0-29.7 mc., plus special 10 me.
position for WWV. Covers most important MARS
frequencies. Dual conversion receiver with exclu-
sive upper/lower side band selection, T-notch
filter, 50:1 tuning knob ratio with absolute re-
setability, built-in precision 100 ke. marker erystal.
Illuminated dual scale S-meter functions with
AVC off. Five steps of selectivity from 500-5000

cycles and precision temp. compensation. 52 ohm
antenna input. 14 tubes plus voltage regulator
and rectifier. Size: 20x1016x167. Shp. wt. 74
ibs.

R-46B Speaker, wt. 13%% Ibs. — §17.95

info on

GET MORE WORK
0UT OF YOUR
0SCILLOSCOPE!

Learn to service

ANY radio or TV

easier and
faster!

Here, in an en-
larged 2nd edition, is
THE book that really
shows you how to use

oscilloscopes on every job!
Clearly as A-B-C. MODERN

1
OSCILLOSCOPES AND THEIR USES tells you

*WORLD RADIO

“The World’s Largest Distributor
of Amateur Radio Equipment!"
v Top Trades!

1 Prompt Shipment!

1 Easy Terms!

FREE 1958
Catalog

200 pages, hundreds
of illustrations,
15,000 top value
items write for
yours, today!

SN GEN GEN EIN GER T I WD S GIN GED GED TN SIS O
Please send me Free Catalog . . .

and complete
Hallicrafters SX-101.

CITY & STATE:
o

exactly when. where and how. You learn to locate
either AM or FM radio or television troubles in
a jiffy. Even tough realignment jobs are made
easy. No involved mathematics! Every detail is
clearly explained—from making connections to
adjusting Circuit components and setting the oscil-
loscope controls. And you learn to analyze pat-
terns fast and RIGHT!

'SCOPES IN COLOR TV!

Includes latest data on use of ’scopes in color
TV. indusirial electronics. teaching . . . even in
atomic energy work. Over 400 pages and more
than 400 clear pictures, Dozens of pattern photos
make things doubly clear.

PRACTICE 10 DAYS FREE!

Dept. REI07, RINEHART & CO., Inc.
232 Madison Ave., New York 16, N. Y.

Send new, 2nd edition of MODERN OSCILLO-
SCOPES AND THEIR USES for 10-day examination.
1t T like hook., I will then send %6.50 (plus postage)
intflull paywent, or return book postpaid und owe you
nothing.

ddress

ity. Zone, Btate.
QUTSIDE U.8.A. —’rice $7.00. cash with order only
Money baek if you return book in 10 days.
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~ GENIAC® KIT
Makes 34 Different
Computing Machines

Control Panel of GENIAC set up to do a problem in
check valve research

This world fumous kit, over 10.000 sold to schools, col

leges. business firms and electronically minded peoble

like vourself. has proven itself as the lest und only was

to learn about COmputers with simpie casy to read

manuals and parts you can but together yourself.

No Soldering vou put the machines to-
g gether and talke them apart
with solderless connections. (uick rewiring from wiring
diagrams gives rou an ea<y method of progressing from
simiple to vomplex with inferesting illustrated manuals.
and a 200-page bhook—Machines and the Mind—which
disensses evbernetics, advaneed computers. how the human
mind funetions as a computer.
Everr kit comes complete with over 400 parts, components,
texts, manuals and accessories.

Some of the machines you
consfruc* adding. subtracting, multiplying and

divkling machines. code analyz
ing and decoding machines, svilogism solvers. hinary to
decimal converters. game playing machines (ean vou heat
the machine at Tic-tac-toe and Nim) and among the
dozen of others a machine that composes mugical tunes,
Send for your GENIAC®R and have fun while yon learn
to huild computers.

Return Guarantee “guiuo'

days and return it in good condition we will immediately
fund your money.

The complete Cenfac@® Kit with tools, eomponents.
texts, parts for constructing 34 diffcremt ealeulating,
reasoning, game playing and pnzzle solving machines,

only $19.95 postpaid

(add 80c W. of Miss., $2.00 Outside U.S.)
Send check or money order to

OLIVER GARFIELD CO., Inc. Dept. RE-107B
126 Lexington Avenue, New York 16, N.Y.
171


www.americanradiohistory.com

FOR THE TECHNICIAN - STUDENT

EXPERIMENTER HOBBYIST

USE THIS HANDY ORDER FORM

Plnpoln' TV Troubles in 10 Minutes.
Amazingly practical procedures for solvxng TV
troubles. Includes over 50 time-saving check
charts, dozens of diagrams and test Methods,
circuit explanatlons, etc.—a real timesaver for
TV repairs. 299 pages; 5% x 814"; fully illus-
tratedONIY: <o it vim akomts 4irs bW e ston & $3.93

D TV Servicing Guide. Quick reference guide
for Technicians. Trouble symptoms are illus-

trated by picture tube screen photos and proper-

repair procedures are clearly described. Covers
all sections of the TV circuit. 132 pages, 815 x
117; illust. Only . ........ .$2.00

D Tape Recorders. Explains recorder theory,
tape characteristics, how recorders work; covers
motorboard mechamsms, drive motors, volume
indicators, bias oscillators, amplifiers, magnetic
heads, equalization circuits. 176 pages; 5}4 x
814”; llust. Only $2.73

D Transistor Circuit Handbook. The authorita-
tive book on transistor types, construction, char-
acteristics, applicaticns, circuitry, techmques
for wiring and testing. Covers every phase of
the subject. 430 pages; 6 x 9”; illust. Only $4.95

D Hi-Fi Handbook. Invaluable data on Hi-Fi
design, selection and installation, including fidel-
ity, sound theory, analysis of all components
(speakers, enclosures, amplifiers, tuners, etc.),
systems design, proper selection and installation,
240 pages; 514 x 834”; illust. Only $3.00

D Servicing AGC Systems. Describes operation
and circuit variations of AGC systems; explains
applicable servicing techniques, Illustrated by
actual case histories and photos of symptoms.
132 pages; 514 x 8%4”; illust. Only ... ... $1.75

D Learning Electricity Fundamentals. The com-
plete, fascinating story of electricity: history,
electron theory, staticelectricity, uses of switches
and fuses, resistance, Ohm’s Law, magnetism,
electro-magnetism, Lransformers, generators and
motors, circuits and controls, practical wiring,
etc. 416 pages; 6 x 97; illust. Only ...... $5.95

D Transistors. A very practical, complete book
on Transistors and their application in TV-
Radio-Electronics. Explains theory, cu—cultry,
installation, testing techniques and servicing.
100 pages; 5/ x 814”; illust. Only. .. ... $1.30

D Color Television. An outstanding training
course for Technicians. Covers principles of the
color TV system; color receiver circuits; in-
stallation and servicing of color receivers. In-
cludes color blocks outlining use of color test
equipment. 260 pages; 814 x 11”7; pro-
fusely illustrated, Only. . Loy .56.95

D Electronic Metal Locators. Explains basic
types and their operation; tells how to construct
your own units; describes applications. Covers
interesting uses in industry as well as in pros-
pecting and mine location. 124 pages; 5% x

814”; illust. Only . 2

HOWARD W. SAMS & €O., INC.

Order from your Parts Jobber, or mail to

Howard W. Sams & Co., Dept. 2-K7

2201 E. 46th St., Indionapolis 5, Ind.

Send books checked above. My (check) {money order)

for $..uepescesneesanis enclosed.

Name

Addr

Zone. State
(outside U.S. A, priced. slightly higher)

City.
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TRANSFORMER GUIDE
Assembled with the technician

in

mind, Catalog TV-57 describes a com-
prehensive line of replacement trans-
formers and coils for TV applications.
An alphabetical listing indicates the
correct replacements for many TV sets.

Triad Transformer Corp., 4,055 Red-

wood Awve., Venice, Calif.

ELECTRONIC ORGAN
A two-color 16-page illustrated book-

let describes an electronic organ you
can build and details the 24 kits that
make up the completed organ.

Schober Organ Co'rp, 2248 Broad-

way, New York 24, N. Y.

REPLACEMENT GUIDE
This revised replacement guide for

substitution of germanium for selenium
rectifiers in TV sets lists all American-
made sets built since 1953
seleniums can be replaced by german-
ium rectifiers.

in which

The ““GOLDEN ENSEMBLE”,.,
Tuner, Preamp and Amplifier
In a single, compact, balanced
unit...complete Hi-Fi at
extremely low cost...

one of a complete line of
advanced design high fidelity

tuners, amplifiers and components...

hear these quality RAULAND units at
your Hi-Fi dealer or write for details. ..

RAULAND-BORG CORPORATION

3515 W. Addison St., Dept. A, Chicago 18, Il

wWww.americanradiohistorv.com

General Electric, Semiconductor Prod-
ucts Dept., Electronics Park, Syracuse,
N. Y.

GENERAL CATALOG
Green Sheet lists new and surplus
test equipment, communications re-
ceivers and transmitters and parts.
Barry Electronics Corp., 512 Broad-
way, New York 12, N. Y.

DECIMAL EQUIVALENTS

A three-color wall chart of decimal
equivalents with decimals running down
the center of each column with 64ths
to the right and 32nds and 16ths to
the left. Guide lines connect each deci-
mal with its equivalent fraction. 16 x
23 inches and 4 x 8% inches.

John Hassall, Inc., P.O. Box 2242,
Westbury, N. Y. Attn: Mr. Brewster.

CAPACITORS
Illustrated 24-page Catalog 5701
offers a variety of ceramic, electro-
Iytic, metallized paper and paper-oil re-
placement capacitors.
Tobe Deutschmann Corp., 2900 Co-
lumbia Ave., Indianapolis, Ind.

BAFFLES

A complete line of loudspeaker
baffles and housings is described in an
eight-page brochure, No. P-100. In-
cluded are wall, ceiling and portable
models; hi-fi enclosures, accessories.

J. J. Powers Co., 1817 S. Fifth Ave.,
Maywood, Il1.

BEWARE OF
IMITATIONS

There Is Only One
Original, Dependable

NO-NOISE s

Tuner-Tonic
with PERMA-FILM
lubricates. restores all P 0
tuners. including wafer tvpe.
OIgp

Cleans,

Won't change or affect capa-
cities. inductance or resist-
ance. Won’t harm insula-
tions or precious metals.

nor attack ptastics. FElimi-

nates all noise. oxidation |
and dirt indefinitely. For i
television, radio and FM.
Non-toxic.
non-inflam-
mable. in-
sures trou-
ble-free
perform-
ance.

6 oz.
PR M PRy
servicemen. .%m

3325

Extra economical because
a small amount does the
job! And does it well!

Cleans, luhricates, protects
... NOT A CARBON-TET
SOLUTION. Still available
in the new 6 oz Spray cun.
Net to servicemen..... .25

* RESTO0es
« s

Volume
Control
and
Contact
Restorer
with
Perma-
Film

o =
OISE’/

Also available in 8 oz.
bottles and guart cans.

At Your Nearest
Distributor

ELECTRONIC CHEMICAL CORP.
813 Communipaw Avenue Jersey City 4, N. J.

RADIO-ELECTRONICS
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TECHNICAL LITERATURE (Continved)

MEASURING TIME INTERVALS
Data File 112, Time Interval Meas-
urements and How to Make Them, de-
scribes time-interval meters, the meas-
urement of pulse width and elapsed
time, and timing relay operations.
Beckman/Berkley Div. 2200 Wright
Ave., Richmmond, Calif.

EIA STANDARDS

Five new standards have been pub-
lished: RS-189: Encoded Color Bar
Signals, from Standards Proposal No.
524; RS-192: Definitions and Dimen-
sional Characteristics of Quartz Crys-
tal units, from Standards Proposal
No. 528, a revision of TR-112-A; RS-
193 : Designation System for Cathode-
Ray Tubes, from Standards Proposal
No. 540, a revision of ET-111-A. RS-
194 : Microwave Relay System Towers,
from Standairds Proposal No. 537; RS-
195: Mechanical Characteristics for
Microwave Relay System Antennas and
Passive Reflectors, from Standards
Proposal No. 538.

ElA, Engineering Dept., 650 Salmon
Tower, 11 W. 42nd St., New York 36,
N. Y. RS-189, 30c; RS-192, 50¢; RC-
198, 25¢; RS-194, 40c; RS-195, 50c.

NEW PRODUCTS
What’'s New With the Electron .
1957, is a listing of this manufacturer’s
new products for 1957. Klystrons, cer-

MERIT DOES NOT

carry water
on both shoulders
MERIT SELLS

its entire Production to
Independent Electronic Parts
Distributors for re-sale to
Independent Service Dealers!

MERIT

MERIT COIL & TRANSFORMER CORP.
4427 N. CLARK ST., CHICAGO 40, ILLINOIS

OCTOBER, 19587

amic tetrodes, ceramic triodes and
other special types are covered.

Eitel-McCullough, Inc., San Bruno,
Calif.

BATTERY CONNECTORS

New 32-page catalog GB6 contains
information on battery-power and
heavy-duty connectors for industrial
and allied applications.

Cannon Electric Co., 3208 Humbolt
St.,, Los Angeles 31, Calif.

KNOBS AND DIALS
A versatile line of standard instru-
ment and control knobs, dials and as-
semblies made from thermosetting plas-
tic is featured in Catalog 106.
Kurz-Kaseh Inc., Standard Parts
Div., Dayton 1, Ohio.

PRECISION RESISTORS

Coniprehensive data on construction,
types, winding techniques, winding
forms, impregnation, terminals and
characteristics of wirewound precision
resistors is presented in illustrated
Bulletin D-1b.

International Resistance Co., 01 N.
Broad St., Philadelphia 8, Pa. END

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS.

“Notice how we’ve been using
It more since we got the
JENSEN NEEDLE?”
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ONE DOLLAR..,.

As much as $I15 worth — Everything Brand New
and sold to you with a money back guarantee.

SPECIAL THIS MONTH
DEDUCT 10% ON ANY ORDER

OF S10 OR OVER
Plus a FREE SURPRISE PACKAGE

100 - ASSORTED V2 WATT RESISTORS....... S
70 — ASSORTED 1 WATT RESISTORS......... $1
35 - ASSORTED 2 WATT RESISTORS......... $1
100 = FUSES 1 AMP standard size 1va” x V" .., . $1
§ —RCA &' LINE "CORDS 5509 wiwn plugs ... ... s1

10 = 6 FT. ELECTRIC LINE CORDS with plugs .. .S
5 — TV CHEATER CORDS with both ptugs . ...... $1
4 - 50° SPOOLS HOOK-UP WIRE 4 colors. .....S1
100’ = TWIN LEAD-IN WIRE 3000 heavy duty ...S$1
50' = FLAT 4-CONDUCT. WIRE, many purposes . - 81
1 =87 INDOOR TV ANTENNA nigain 3 section »-S1
20 = ASST. TV KNOBS. ESCUTCHEONS, Etc...S1
15 - ASSORTED ROTARY SWITCHES 515 wortn, S1
100’ — FINEST NYLON DIAL CORD best size ...S1

200 — SELF TAPPING SCREWS =8 x 1or, ., | )
50 — ASST. TUBULAR CONDENSERS 85°...... $1
5 — ELECTROLYTIC COND. 100/50 - 50/25v ,,,.$]
35 — ASST. RADIO KNOBS wcrew and push-on . .. .81

100 — KNOB SPRINGS standard size 3a” x Va” ....
100 = ASSORTED KNOB SET-SCREWS..... .
25 — ASSORTED CLOCK RADIO KNOBS.......

400 = ASST. H'DWARE, screws. nuis. rivets. ete. . §1
50 = ASST. SOCKETS ocial and minl
50 — ASST. MICA CONDENSERS soime i 5% . ..51

50 — ASST. CERAMIC CONDENSERS.......... $1
10 = ASST, VOLUME CONTROLS ivss switen . . $§
§ — ASST. VOLUME CONTROLS with swiwch ... .S1
20 — ASST. PILOT LIGHTS =14. 46, 47. 51 ....5]
10 = PILOT LIGHT SKTS. bayonet type, wired,..,$1

50 — ASST, TERMINAL STRIPS 1. 2 4,08
10 - ASST. RADIO ELECTRO. CONDENSERS. ..S1
§ = ASST. TV ELECTROLYTIC CONDENSERS. .. 91
15 — ASST. TV COILS - ]
25 — ASST. MICA TRIMMER CONDENSERS .. 5
50 — TUBULAR CONDENSERS .cu ivoy
50 — TUBULAR CONDENSERS .ovi-souv ,......$1

20 - TUBULAR CONDENSERS .vi7-600v ,...... $1
50 = TUBULAR CONDENSERS 85° .01-400v.,, ... S1
3 — ELECTROLYTIC COND. s0/30 - 150v ...... S1

3 - ELECTROLYTIC COND. 40/10/10 - 450v ....S]
3 - ELECTROLYTIC COND. 40/40 - 450v
15 = TUBULAR CONDENSERS .015-1600v
10 = HY TUBULAR CONDENSERS .006-1600v .. .S1

10 = HV TUBULAR CONDENSERS .us-2000v ...S1
10 - HV TUBULAR CONDENSERS .003-3000v ...$1
10 — HY TUBULAR CONDENSERS vot-6ovov ... .S
10 - HY TUBULAR CONDENSERS.vus-sv00v . ...S1

35 — MICA COND. 20 — 100 mmf & 15 - 250 mmr$]
35 — MICA COND. 20 - 470 mmf & 15 - 1000 mmf $1
35 - MICA COND. 20 - 680 mmf & 15 - 10K mmr .S]
35 = CERAMIC COND. 20-25 mmf. & 15-47 mmf..S]
35 - CERAMIC COND. 20-68 minr& 151500 mmf.S1
35 — CERAMIC COND. 20.250 mmf and 15-680 mmf S1
50 — 1002 Y2 WATT RESISTORS 5%......... S1

75 = 68002 Y2 WATT RESISTORS 10%........ S1
75 = 470KQ Vo WATT RESISTORS 10%....... S1
50 — 3.3 1 WATT RESISTORS 10%.......... S1
50 = 15K2 1 WATT RESISTORS 10%......... S1
§0 - 470K 1 WATT RESISTORS 10%........ S1

25 -2.2 2 WATT RESISTORS 5% ...........
25 - 3.3 2 WATT RESISTORS 5%. .
25 - 100K 2 WATT RESISTORS 10%.... .

10 = ASST. WIREWOUND RES. 5. 10. 20 watts ..

3 - AUDIO OUTPUT TRANSFORMERS 3016 type .S
3 - AUDIO OUTPUT TRANS. 6Ké or 6V6 type ..,S1
3=1.F. COIL TRANSFORMERS 456ke . ov, v S1
3-I1.F. COIL TRANSFORMERS 10.7 mc FM ... .S
4 - OVAL LOOP ANTENNAS .uss't. nl-galn iypes, ,$§1
3 = LOOPSTICK ANT, new fernite. ad

12 = RADIO OSCILLATOR COILS a56kc evvnen. S
3 -2 MEG YOLUME CONTROLS with switeh .. .$1
1-5" PM SPEAKERainico =5 magnet .., ....... S

S — SETS SPEAKER PLUGS, wirced
10 — SETS PHONO PLUGS and PIN JACKS...S1
2 -52.50 SAPPHIRE NEEDLES 4000 playings....8]
S = DIODE CRYSTALS 2-IN21 2.IN23 1.ING4 ...
1-TV VERT. OUTPUT TRANS. 10 to 1 ratlo ,
S =TV CRT. SOCKETS with 18” leads....cveee.

S = HI-VOLT. ANODE LEADS with 18" leads
1-TV SYNCHROGUIDE TRANSFORMER 220510151
1 =TV SYNCHROLOC TRANSFORMER =208T5 ,S1
1-TV RATIO DETECTOR TRANS.
1=SET TV KNOBS standard tybe incl. decals, ... s
1-LB SPOOL ROSIN CORE SOLDER 40/60 ...Sl
6 — SPIN TIGHT SOCKET SET 3/16” 10 7/16".. .81
3-TVY ALIGNMENT TOOLS 77, 127, 18" .0cten S1

HANDY WAY TO ORDER—Simply tear out advertise-
ment and pencil mark items wanted. enclose with
money order or check You will receive a new copy of this
ad for re-orde

ON SMALL ORDERS—Include stamps for postage, excess
will be refunded. Larger orders shiPped express collect.

BROOKS RADIO & TV CORP.
84 vesey St., Dept. A, New York 7, N. Y,

Please send ltems checked

Name
please print

Street
City State
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14th EDITION

RADIO #ardba#k

$7.5° at your dealer in

766 Pages of Practical,

U.S.A. {plus any tax)

Down-to-Earth Radio Information!

OSCILLOSCOPES
POWER SUPPLIES
TEST EGUIPMENT
V.T. PRINCIPLES
SEMI.CONDUCTORS
V.T. AMPLIFIERS
FM TRANSMISSION
MOBILE EQUIPMENT

BETTER TV
RECEPTION

You can greatly im.
prove performance
and take the failure
out of many unsuc-
cessful fringe area
installations through
the use of this book,
It has become a
standard guide for
the installation tech-
nician and a pop-
vlar text for TV
enthusiasts,

$2.50

BOOKSTORES:

WHOLESALE PRICES

|
i |
| HI-FI COMPONENTS |
| NATIONAL BRANDS |
| WRITE FOR FREE CATALOGUE {

215-TD E. 88 ST.

| CARSTON NEW YORK 28, N.Y. |
e e El

Convenient! Compact!

Here’s a practical, quality built nut driver kit . . .
economically priced, too! 5 popular sizes . . . 34", V4",
1145", 35" ideal for every service need . . . in one
conventent plastic bag with button-down flap to keep
drivers in place! Made to VACO professional quality
standards throughout backed by our famous uncondi-
tional guarantee.

See Your Parts Distributor, Today!

Break-Proof p
[ | +shockproof 54",
Comfordome
Handle
" All-Hollow
i Heavy Duty
Shaft

id « Extra Hard
I
{t
|
4

Long Wearing

Hex Head

D-C & A-C CIRCUITS
TRANSMITTER DESIGN
TRANSMITTER KEYING
WORKSHOP PRACTICES
TRANSMITTER CONSTR.
R-F V.T. AMPLIFIERS
5.5.B. TRANSMISSION
AMPLITUDE MODULATION

\\mu\\mm\u

RECEIVING EQUIPMENT

TV & BC INTERFERENCE

SPECIAL Vv.T. CIRCUIIS

RECEIVER FUNDAMENTALS

ANTENNAS, H-F, V-H.F,
U-H-F & BEAMS

SPEECH & AM EQUIPMENT

RADIOTELEPHONE
LICENSE MANUAL

PREPARES FOR LICENSE

LIERSE
1AL

- Questions on basic
= I
practice
IV. Advanced radio-

EXAMINATION
Contains 4 elements:
law
. Basic gperating
Iil. Basic radiotele-
$3.75 phone
(paperbound) telephone

BUY FROM YOUR FAVORITE DISTRIBUTOR

at above price or add 10% on direct mail orders to:

EDITORS ond ENGINEERS, Ltd.
SUMMERLAND 3,

CALIFORNIA

ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J.

Most Merchandise & Kits
advertised in this Magazine
May be Purchased af

RADIO PARTS SALES INC.

5220 So. Vermont Ave.

Los Angeles 37, Calif.

5-PIECE
AlLL HOLLOW
SHAFT

Nut Driver Kit

VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, Il
In Canada: ATLAS RADIO CORP., Toronto 10, Ontario

No. K 505
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Books

(. )) )

MARINE RADIO TELEPHONY, ScC-
34. Radio Technical Commission for
Marine Services, ¢/o FCC, New Post
Office Building, Room 6120, Washington
25, D. C. 5% x 81, inches, 48 pages. 60¢
(1-25 copies), 50¢ (over 25 copies).

Over 50,000 boats and ships carry
radiotelephone equipment. Unfortu-
nately many users do not understand
how best to use radiotelephone to carry
on their business, exchange vital infor-
mation relating to navigation and man-
agement and, above all, for safety.
This educational booklet describes
proper us of the radiotelephone. It is
prepared by the Radio Technical Com-
mission for Marine Services (RTCM),
an association of manufacturers, trans-
portation groups and government agen-
cies.

The handy guide lists ealling, work-
ing and distress frequencies; summar-
izes radio rules and recommends pro-
cedure in case of emergency. To assure
safe, as well as happy sailing, a copy
should be aboard.—IQ

SERVICING COLOR TV, by Robert G.
Middleton. Gernsback Library, 154 W.
14th St., New York, N. Y. 5% x 8
inclles, 224 pages. Soft cover $2.90,
hard cover $4.60.

With color television becoming more
common, the service technician has been
given a new and more difficult job.
Color receivers are more complex and
circuit action more critical than in
monochrome sets. This book is written
for the technician who is going to repair
color receivers, rather than the man
who wants to understand their funda-
mental principles of operation. It trans-
lates the theoretical approach, issued
by the manufacturers, into an inte-
grated, practical servicing technique
that applies to all color sets.

Nine chapters cover all phases of
color servicing. Numerous illustrations
showing partial schematics, waveforms
and screen patterns appear throughout.
Some of the topies covered are: prelim-
inary servicing, color sync servicing,
servicing chroma demodulators, matrix
testing, signal tracing and test equip-
ment.—LS

ACOUSTICAL ENGINEERING, by
Harry F. Olson. D. Van Nostrand Co.,
Inc., 257 Fourth Ave., New York 10,
N. Y. 6 x 9 inches, 718 pages. $13.50.
Modern acoustics has become a
science of gigantic proportions. It is an
essential part of radio, TV, recording,
sound movies, ultrasonics and under-
water detection and communications.
This revised and enlarged edition

RADIO-ELECTRONICS
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BOOKS (Continued)

brings the whole subject up-to-the-min- ‘
ute for technicians and engineers. The
author explains his subject by frequent
comparisons with electronics and me-
chanics. Analogies between the sys-
tems appear often.

The book covers basic principles of
sound waves, radiators and vibrators. |
Detailed data and charts are provided
for the various types of speakers, mi-
crophones and specialized transducers.

Calibration of microphones, testing
of speakers, measurement of wow, ab-
sorption and noise are given detailed
attention. Of course, there is an entire
chapter on the nature of hearing. After
all, it is the ear mechanism that decides
what hi fi is and distinguishes between
sounds.—IQ |

TRANSISTOR CIRCUITS AND AP-
PLICATIONS, edited by John M. Car-
roll. McGraw-Hill Book Co., 327 W.
41 St., New York 36, N. Y. 8!, x 11
inches, 283 pages, $7.50.

More than 100 articles are reprinted
in their entirety, from past issues of
Electronics magazine. Theoretical and
practical subjects are included. Tran-
sistor ratings and tables also appear.

Articles are grouped into sections:
circuit design, amplifiers, oscillators,
broadecast applications, communications |
computers, etec. Among the devices are
a video amplifier, binary counter, pock-
et-size FM transmitter, hearing aids
and hi-fi equipment. Besides germanium
triodes, there are articles on tetrodes,
silicon transistors and special high-
frequency units. This is a convenient
and comprehensive source of transistor
information.

MOST-OFTEN-NEEDED 1957 RADIO
DIAGRAMS AND SERVICING IN-
FORMATION, compiled by M. N. Beit-
man. Supreme Publications, 1760 Bal-
sam Rd., Highland Park, Ill. 81, x 103 ‘
inches, 192 pages. $2.50.

A compilation of original manufac-
turers’ schematic diagrams and serv-
icing data on the most popular late
1956 and early 1957 home and auto
radios, phonographs and tube and
transistor portables. Sets covered in-
clude several hundred models and
chassis made by 33 manufacturers. END

~

- Py

R

“Well, he shouldn’t give us too much
competition.” |

OCTOBER, 1957

Yours now-over 150 practicdl‘i‘ircui using

v

TRANSISTORS![: -

transistor

Rufus P. Turner, popular transistor authority and engineer, takes
transistors out of the laboratory and puts them on the work bench.
He has collected over 150 practical circuits for amplifiers, oscillators,
power supplies, amateur equipment and other units. All were de-
signed by experts—some by the author himself. All were tested in the
author’s laboratory—and all of them work! No watering down with
transistor testing or theoretical explanation circuits! This book
offers a treasure chest of building blocks which will save hours of
tiresome designing. You can put these circuits to an infinite number
of uses othér than those originally suggested. No one who works
with transistors at home or in the lab can afford to miss Turner's
latest book. Order your copy now.

SOME OF THE HIGHLIGHTS

Audio Amplifiers ® RF and IF Amplifiers ® DC Amplifiers ® Oscillators
o Power Supplies ® Radio Receivers ® Triggers and Switches ® Control
Devices ® Test Instruments @ Amateur Devices ® Miscellaneous Circuits
including Geiger counter, phono oscillator, hearing aid, and intercom.

ORDER THESE COMPANION VOLUMES
BY TURNER
Transistors — Theory & Practice—The practical
man’s “Bible” on transistors. Covers
theory, characteristics, tests, plus a
guide to commercial transistors. Written
so the practical man can read, under-
stand and learn how to work with tran-

sistors. No. 51—144 pages. $2.00

TRANSISTOR CIRCUITS—

By Rufus P. Turner. 160
Pages. Gernsback Library
Book No. 63. Paper cover.
$2.75

GERNSBACK LIBRARY, Inz., Dept. 10
154 West 14th St., New York 11, N.Y.

My remittance of $. ..... is enclosed. Please send
me the books checked below postpaid.

[0 No. 63 Transistor Circuits. $2.75

[] No. 61 Transistor Techniques. $1.50

] No. 5t Transistors—Theory & Practice $2.00

1
|
]
|
I
|
]
imenter who wants to work with trane |
I
|
|
]
|

. R Prices 10% higher in Canada.
Transistor Techniques—A handbook for the experi-
sistors ! Gives scores of hints on how to NAME.toneninnses s
B . 3 3 please print
use transistors in various types of equip-
ment. Covers testing, performance, con-
struction, care and measurements. A STREET . ow.oensisesesee
practical how-to-do-it book which keeps
theory and math to a minimum. No. 61 CITY STATE

—96 pages. $1.50

SENCORE

.r- o

TRAIN QUICKLY! OLDEST, BEST [l | “Needed >
EQUIPPED SCHOOL of ITS KIND in U.S. ] Components P
Veterans and Non-Veterans —Get practical training At YOUR £

in top opportunity flelds. Prepare now for a better job
and a real future. Advanced education or previous
experience not needed. Employment service to
graduates.
Enroll NOW—Pay Later

Finance Plan and Easy Payment Plan. Also Part
Time Employment help for students. Training in
Refrigeration and Electric Appliances can be included.
FREE BOOK Clip coupon for Big Free Illus-

trated Book. No obligation and

No Salesman Will Call. Act NOW.
B.W, Cooke, Jr., President
500 S. Paulina, Chicago

ELECTRICAL SCHOOL Dept. 77-81H

B. W, COOKE, Jr., Pres.

COYNE Electrical School

500 S. Paulina St., Chicago 12, lIl. Dept.77-81H
Send FREE BOOK and full details on:

[] TELEVISION-RADIO

[ ELECTRICITY-ELECTRONICS

OPERATED
NOT FOR PROFIT
Established 1899

1 Fingertips!

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

Contolns:

% 12—1 watt 10% resistors
from 10 ohms to 5600 ohms

% 12—"% watt 10% resistors
from 10K ohms to 3.6
megohms

% 10-600 volt capacitors
frem 100-mmfd. to .Smfd.

Completely isolated

% 1-10mfd., 430V Heerrolytic ’S'?:gén I
RE
% 1-—~40mfd., 450V Eloctrolytlc PRODUCTS

r
I
I
|
I
I
I

NAME. .. .. iiiviviivanmmmecacercassasses
IADDRESS ..... T I L e see I
ICITY .................. STATE saseeey
e e e e e e e s —— — — —— —— -
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| Cut out this od now for further information.

W& For Shop, lab, or outside setvice | o Transistor
AVAILABLE AT ALL PARTS Tester I
p— DISTRIBUTORS! | * Leckage

Checker '
* Filament
SERVICE | o= |1
* Voltage
INSTRUMENTS CORP. Reguiator I

171 OFFICIAL RD., ADDISON, JLL. L2 5/ Supply
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BUY DIRECT FROM FACTORY

TRANSVision

Oldest Name in Electronic Kits

SPLIT/ITS
PAY AS YOU WIRE

INVEST SLIGHTLY MORE — but —

BUILD THE BEST!
° QTFEW DOLLARS GETS YOU

TED: Each kit is “spiit” into
a few packages, or stages, which you
buy one-by-one as you wire,

o EASIEST TO ASSEMBLE
o FREE educational aids
o Money-Back Guarantee

Write for Complete Catalog

A COMPLETE LINE OF

e TV KITS

o INSTRUMENT KITS

o HI-FI KITS

o HI-FI Speaker Systems
o HI-FI CABINETS

A wige assortment to house any make
Hi-Fi units. Exquisitely styled, beautifully
finished. Cannot be equalled anywhere.

NEW!
Transistorized

VIVM—VOM KIT
$3995 for Kit

' Only $10 gets you started.
This covers the 1st stage.
Balance in 2 stages; pay
as you wire.. Also, fac-
tory wired for $ 79

™ while build-
:':;': DELUXE TV SET
Only $15 gets you

. Balance in
started ofit 3

to 9
%ELUQ‘EDTV SET; prepare
for COLOR TV.

udy with Kit.
educator, thst
is worth many times the cos

NSVISION. INC..
e NEW ROCHELLE, N. Y.

Course of St
a recognized

FREE: a 1v
preparedm\:‘)é
cotse 2Tty

: TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. E

o

1 following: _

'm enclosing $ deposit. Send the

f Name
[]
: Address

1 City.

[0 Send FREE copy of your latest Catalog

State
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Radio-Electronics does not assume responsi-
bility for any errors appearing in the index

elow.
Admiral Corp...................._ .. 152
Alliance Manufacturing Co., Inc... ..135
b Mllied Badie Covpriels o 15, 101-108
| Amperex Electronics Corp..... ... 154
Amphenol Electronies Corp........ ... 22
Arkay Inc............... . e 167
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Kuhn Electronic Produects....... ... 177
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Madison Fielding.
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Merit Coil & Transformer Corp....... 173
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National Schools. ... e S 5
North American Philips Co.,

Inc................
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HQ for the 5 TOP QUALITY brands of \

TUBES

AT SENSIBLE PRICES!
® |Individually hoxed @ First quality only
@ Brand New @ 90-DAY RETMA guarantee
@ Norebrands @ No private brands @ No rejects

WRITE FOR LATEST TUBE CATALOG FREE!

f

4APRE6OA.... 30.03/956 ...

*4%x500A.
0 5C22

ST
VC50

417A

417A/5842
KU-610.. ..
GL673 ...

oLy

NOMWHEE HOUWNOGON
¢ ONOVENN NOOUNINS

cuLun COCoUY

oun
®

..... Write
*4.65A ... 15.0
*4.125A .. 30.25
*4-250A ., 35.00
*4.400A 45.00 -10| *(Surpius)

4B24/EL3C 4.50 230! t(transistor)

WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF
CBS-HYTRON, EIMAC, PENTA, etc.

INVISIBLE INFRA-RED
CL-2 LAMP $10.00

The device that makes license free transmlssion a
reality! 2 way volce or MCW can be transmitted
over concentrated invisible infra-red rays. Infor-
matinon on how to construct a 2-way transmit-
recelve station avallable.

CL-2 LAMP, w/info (worth $50)............... $10.00

2-COLOR TUBE CARTONS

Keeps your tube stock neat. New
safety  partition

The most distinctive tube carton
available today. Minimum quan-

tity: 100 of any one size. Write

for case lot prices.

sz PER 100
iniature.. 1.00

(1 FAEN 2

Large G

Large G v4G,

WHITE GLOSSY
Completely blank, No printing or
color. Otherwise same as above.
Same high quality, same low
prices. Specify ““WHITE' when or-
dering. When calor is not stated.
2 color cartons will be shipped,

only, Ministacker
holds 10 Mint, tube cartons; “‘GT’*
stacker holds 10 *‘GT'' cartons.

PER EACH
133c
e 02

$10.00 Per Case of 1000 FOB NYC.

All cartons & stackers f. o. b. NYC

NEW! CLOSED CIRCUIT TV.
LOW PRICED!
THE ELECTRON CAMERA

A brand new concept in_low priced, portable closed
circuit TV equipment. The unique camera is com-
pletely self contained with no excess cables running
in all directions. No special TV monitor required.
Any regular TV set will reccive from the camera. Its
range can be adjusted to any practical distance by
choice of lens. Highly stable and light sensitive. No
professional lighting required. Excellent for use by
amateurs, service dealers. industry. department
stpr_es. penal institutions, medicine, churches, potice,
military, ete. All units are brand new, factory fresh,
and covered by standard RETMA guarantee. Com-
plete instructions provided, Order from this ad or
write for free descriptive fiterature.

TV CAMERA KIT,
model V-1001 (with /1.9 lens).,_____._______8395-00

Same as above but factory assembted and

SIZE
Ministac
[ g

ready to go_... S 495.00
TRIPOD for V-1001 camera. 29.00
177 VIDEO MONITOR ... 299.00

(all ahove FOB factor
WRITE FOR ''BARRY'S GREEN SHEET' FREE!

TERMS:

2595 deposit with order. balance C.0.D.
All merchandise quaranteed., F.0.8. N.Y.C.
Subject to price variation and stock depletion

MINIMUM ORDER $10.00

BARRY ELECTRONICS

CORP.

512 Brocadway, Dept. RE, N.Y. 12, N.Y. J
_Phone: WAlker 5-7000 s
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ORRadio Industries, Inc.. ... 146

Oxford Components, Inc. 156
Pentron Corp................. .. 99
Permaaflux Corp.......o....._. 142

Phé\ostl on Instrument & Electronics
Pickering & Co., Inc..
Precise Deve]opment Corp.
Prentice-Hall, Inc..........
Progressive “Edu-Kits,”
Pyramid Electric Co.. ... ..
Quality Electronics.................... 20T

Inc....

Radiart Corp............. ... 24
RCA Electron Tube Division
Back Cover
RCA Institutes....... ... 31
Radio Parts Sales Com 174
Radio-Television Training
Associates ..o 25

Rauland Borg. Corp..
Raytheon Manufacturmg Co..
Rek-0-Kut Co., Inc................ 170
Rinehart & Co., Inc. .......128, 171
Rockbar Corp.......

Sams, (Howard W) & Co, Inc...
Scott (Herman Homer)
Service Instruments Corp.
Shure Brothers, Inc..
Simpson Electric Co........ .
Sonotone Corp..
Sprague Products Co..
Sprayberry Academy of Radio..

BRANCH ADVERTISING OFFICES: Chicago:
W. Harker and Assoclates, 600 South New llampshire.
Associates, 444 Mavket St., Tel., GArfield 1-2481.

FOREIGN AGENTS: Great Br:tam
Austratia: MeGi®s Agency. Melbourne. France:

Brussels. Holland: Trilectron, Heemstede, Greece:
News Agency. Ltd.,
Ne\vs Centre, Dadar, Bombay # 1.

BE QUALITY WISE..

Pakistan:

BUY QUAL-KITS!

HI-FI AMP. KIT HI-FI AM-FM TUNER KIT
Complete 6 tube-10 watt | Advanced 7 tube circuit
amplifier Push-.pull | plus Rectifier for full

beam power output,
built-in pre-amp. 5 posi- |
tion selactor switch, 3
position record equaliza- |
tion, LP, RIAA, Eur. Re- |
sponse i db. 20. 20,000
cps. Output 10 watts at
less than 2% IM. Low I
noise level and harmonic

distortion. $28.50

Every kit complete with
28 page fully illustrated I
instruction and assembly I
manual. Cover and legs
optional.

| sensitivity and selectiv-
ity. Distortion less than
1%. Sensitivity is 5 uv
for 30 db quieting on
FM, 25 uv AM. Armstrong
FM Circuit with limiter,
Foster-Seeley Discrimi-
nator. 20-20,000 cps re-
sponse. Full AFC control
— no drift. Easy assem-
oly. $28.95*
Write for FREE catalog
and name of nearest
dealer carrying these re-

markable units
*Add 10 percent for new federal tax

C Tes
4p4‘7704a leniy,

tapacitors md leaky electrolwlcs

Compact: x2”" —tightweight for bench or toel kit.

;A5 The Barjay Co. 145 West 40 Street New York 18, N.Y.

OCTOBER, 1957

1413 Toward St. Tel.
Tel. DUnkirk 7-2328.

Atlas Publishing and Distributing Co..
Brentano’s, Paris 2e.

International Book &
Johannesburg, Capetown, Durban., Natal:
Paradise Book Smll Karachi 3.

Stan-Burn Radio & Electronics
Stanley Electronics Corp........
Supreme Publications..

Sylvania Electric Products, Inc...
Technical Appliance Corp.... ...
TeleMatic Industries Inc........
Teletest Inc............._.... e ;
Thorens Co .
Transvision, Inc................_.. ...
Trio Manufacturing Co... :
Triplett Electrical Instrument Co.
................... Inside Front Cover
Tung Sol Electric CO. ooooevoooooeo

United Audio Center.. ... . 167
University Loudspeakers, Inc.. 131
Utah Radio Products Corp.. el 164
Vaco Products Co... 174
Western Radio....... ... 157
Winegard Co.. 20-21 |
Winston Electlomcs Inc.. 162, 170, 177

World Radio Labs.......... ... .. . 171

SCHOOL DIRECTORY PAGE 163
Baltimore Technical Institute

Candler System Co,

Capito! Radio Engineering Institute
Indiana Technical College

Milwaukee School of Engineering I
National Academy of Broadcasting, Inc.
Pacific International University |
Tri-State College i
Valparaiso Technical Institute |

4-800. Los Angeles: Ralph

ROgers Park
San Franeisco: Ralph W. Harker and

Ltd.. 18 Bride Lane, London E.C. 4.
Beigium: Agence et Messageries de la I'resse,
News Agency. Athens. So. Africa: Central
TUniversal took Agency, Johannesburg. tndia: Broadway

CRYSTAL CONTROLLED
CONVERTERS
POLICE « FIRE - COMMERCIAL |

¥ Precision—Stability l
»” Sensitivity |

»” Easy Installation |
$32.50

o A compact converter supplied with comniercial tot-
erance crystals, self contained automatic noise lim-
iter. Also models with sauelch, ldeal for mobile or
home use.

TUNERS
Enioy FM Programs
White You Drive.

e FM BROADCAST
e 30-50 MC
e 108-176 MC

from $22.50

.(  TEST CONDENSERS IN THE SET!
& o

e"hf‘e ' e ELECTROLYTICS
Is e SELENIUM RECTIFIERS
® CONTINUITY
0'9/(/4/ e AC/DC VOLTAGES
(4 o e FLASHBULBS
NOT A KIT ”0 ’/0
® SATISFACTION postnald
GUARANTEED ”J $ 95 dir. net
OR RETURN WITHIN ﬁg::‘pl%e
TEN DAYS FOR REFUND oper"):(te

cAPAclTEST 21 with thousands already

in use. |- an Improved. compact checker that does a glant job to save you time and
money. It tests Seleniumn Rectifiers! It will check condensers at 150 volts, which
is approximately the working voltage In a radio or TV set. Meters will not give
this type of check since the applied voltage ls 20 volts or less. Avold call-backs
by using CAPACITEST. Accuratety, quickly shows open., shorted or intermittent

WRITE FOR LITERATURE

KUHN ELECTRONICS
20 GLENWOOD CINCINNATI 17,

CAPACITEST §

Quickly, Accurately Checks :

e PAPER, CERAMIC,
MICA CAPACITORS

SET OF LEADS with
FREE each CAPACITEST 2

for 1imited time.
Order direct from mrr Send %3
deposit with COD's. Save PP &
COD fees. Send $9.95 and we'll
pay postage.

www.americanradiohistorv.com

SPOT

G
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NEW NET

WintroniX
INTERMITTENT

CONDITION
ANALYZER

Makes any TV or Radio Super-
Sensitive to Intermittents & Noisy
Components. ..

NO WAITING

5
|
(NO “COOKING”

NO “FREEZING"”’ )] ﬂ

Save valuable time and bench
space when troubleshooting in-
termittents. Just connect output
of Model 828 to Radio or TV
receiver antenna terminals, and
use exclusive “Electro-Wand”
(for tubes) or “Electro-Probe”
(for components) to quickly pin-
point intermittent or noisy tubes,
capacitors, resistors, coils, trans-
formers, defective connections,
etc. No direct circuit connection
needed.

Special Wintronix circuit im-
mediately makes any receiver
super-sensitive to intermittents.
Lets you hear intermittents
through built-in speaker. Re-
duces callbacks by detecting
borderline components before
they fail.

See the Wintronix Model 828
at your local parts distributor
or write for free literature.

WINSTON

ELECTRONICS INC.
4312 Main St., Phila. 27, Pa.

INTERMITTENTS

177
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NEW 180 PAGE ELECTRONIC
CATALOG FEATURING
THE BEST BUYS IN THE BUSINESS

The newest and largest assortment of Electronic, Radio
and TV parts, Hi-Fi and Public Address Components and
systems, Test Equipment, tubes, Transistor Kits and minia-
turized components for transistor circuitry, Ham Equip-
ment, Builders Kits, Tools, Books, Microscopes, Binoculars,
Telescopes, Cameras, and Drafting Equipment.—ALL AT
LOWEST PRICES—Catering to the economy minded
dealer, serviceman, engineer, technician, experimenter and
hobbyist. CRAMMED FULL OF MONEY SAVING BUYS.
SEND FOR YOUR FREE COPY TODAY.

FREE! -
b& AYE 7' ,' 5 :‘:\:55\.
CATALOG

... at prices everyone can afford

LAFAYETTE MASTER AUDIO CONTROL CENTER
with BINAURAL CHANNEL AND DUAL VOLUME CONTROL,

Years Ahead of Every Other Control Unit .+ Ahead In Sound . . Ahead In Styling
Ahead In Design « .. Ahead In Features .+ Avallable In Kit and Wired Form
This is not only the finest hi-fi preamp characterized by unmalched features, but it has been
functionally designed to keep pace with the conversion of your present hi-fi system to binaural
(Stereophonic) sound. Incorporates an extra channel and dual volume control for binaural
reproduction. Fealures include DC on all tube filaments, negative feedback in every stage,
dual cathode follower output stages and latest printed circuit construction. Less than 0.09%
IM distortion and less than 0.07 harmonic distortion at 1¥. Hum and noise level better than
80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for
every type of phono, tuner or tape. Tasteful styling, brilliantly executed, Size 123, x 9% x
33%”. Shpg. wt., 10V, Ibs.

KT-300—Lofayette Master Audio Control Kit Complete with cage and detailed assembly in-
structions. Net 39.50

LT-30—Same as obove completely wired and tested with cage and instruction manual.
Net

DELUXE 70 WATT BASIC AMPLIFIER
® Conservatively Rated At 70 Watts ¢ Ultra-Stable ® Variable Damping
e Metered Balance And Bias Adjust Controls @ Available In Kit And Wired Form

Here's ultra-stability in o 70 watt basic power amplifier employing highest quality components
.conservatively rated to insure performance and long life. Feotures matched pair KT 88's
and wide range linear output transformer, variable domping control, meter for bias ond
balonce and chrome plated chassis. Frequency response 10-100,000 ¢ps + 1db. Hum and
noise 90db below full output. IM distortion less than 1Y% ot 70 watts, less than 0.3%
below 30 watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps - tdb.
OQutput impedance 4,8 and 16 ohms. Handsome decorative cage perforoted for proper ventila-
tion. Size 142 x 10 x 7%” including cage and knobs. Shpg. wt., 40 Ibs.
KTY-400—lafayette 70 wott Deluxe Basic Amplifier Kit complete with cage and detailed
assembly instructions. o o e e Net 69.50
LA-70—Same as above completely wired and tested with cage and instruction manual.

Net 94.50

LAFAYETTE’'S EXCTUSIVE FM-AM TUNER KIT

FM-AM Tuner with outstanding Specifications and astonishing Per-
formance — All at a Budget Price —. In easily assembled kit form.
Excellence of design and quality of components provide this compact hi-fi FM-AM tuner with
superb characteristics normally found in most expensive tuners. Features Armstrong FM circuit
with limiter and Foster — Seeley discriminator, grounded grid triode RF amplifier, AFC defeat
circuit combined with front panel tuning control and simplified tuning with slide rule dial and
counterweighted mechanism. Excellent sensitivity, selectivity and frequency response. Dis-
tortion less than 19, at raoted output. Meets FCC requirements for radiation. Attraztive etched
copper-plated ond locquered finish. Simplified deailed Construction Manual with step-by-step
assembly instructions. Size 9%” W x 913” D (excluding knobs) x 5Y4” H. less metal cage.

Shpg. wt., 9 Ibs,
KT-100—FM-AM Tuner Kit, less Metal Cage ...,

ML-100—Metal Cage for above. Shpg. wt., 3 Ibs. ... .

NEW! Lafayette DELUXE HI-FI FM TUNER
COMPLETELY WIRED AND TESTED.

® Armstrong Circuit with Dual Limiters ® 9 Tubes Plus Selenium Rectifier

¢ Temperature Compensated and AFC ¢ Custom Styled
Lafayette engineers bring to the discriminating music lovers who confine their broadcast listen-
ing fo FM {the true hi-fi spectrum), a tuner giving the utmost possible value in performance
ond quality. Features Armstrong circuit with Foster-Seeley discriminator, 3-gong condenser
with tuned RF stage, 4 IF stages (including dua! limiters), AFC and AFC defeot, temperaiure,
compensated circuitry, and has 9 tubes plus selenium rectifier, Sensitivity 3-5 uv for 20-30db.
Distortion less than 1%. Frequency response 20-20,000 cycles &+ 0.5db. Cothode follower and
high impedance outputs. Meets FCC requirements for radiation. Low modern lines, ottractively
finished in brushed gold-brass and maroon, for shelf or table top use. Completely self powered
ond wired, ready for operation. Size: 14” W x 7”7 D x 44" H. Complete with cover. Shpg.
wt., 13 Ibs.

LY-60—FM tuner

___________ D)

165-08 LIBERTY AVE.
JAMAICA 33, N. VY.

SEND

KT-100
LESS CAGE

Net 34.95

L7-60
WIRED
! FM TUNER

49.95

Net 49.95

—

HIGH FREQUENCY TWEETER WITH ACOUSTIC LENS

“ ‘ DIRECT |MPORTATION
Qm 1 )

MAKES THIS PRICE POSSIBLE!

® FREQUENCY RESPONSE FROM 2000
CPS TO BEYOND AUDIBILITY

® LOUVERED ACOUSTIC LENS FOR

UNIFORM SOUND DISPERSION

HANDLES 25 WATIS OF POWER

PRICED EXCEPTIONALLY LOW

NAME — — e e

FREE
CATALOG

— S I—— 305
T OUT AND MAIL TODAY!

ADDRESS — — — e —

Y e — — e — —ZONE —

STATE
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 dance. Size: 414" long x 3" diameter, lens extends 214, . Requires a crossover

New high frequency tweeter featuring a louvared acoustie lena for uniform sound
dispersion and capable of handling up to 25 watts of distortion-free power. The
directional tendency of high frequency notes is overcome by the natural wide
dispersion angle of the short horn and the acoustic-lens which disperses and
radiates the high notes smoothly throughout the entire listening area. The lens is
detachable for panel mounting, with a separate base for the tweeter furnished
for external mounting where desired. Aluminum voice coil has 16 ohms impe-

network, preferably one with a level control, such as the LN-2. With full instruc-
tions. Shpg. wt., 6 lbs.
(T A e —— e M D TT .Net_14.95 |

RADIO-ELECTRONICS
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LAFAYETTE SevshTies

IN COMPLETELY WIRED
TEST EQUIPMENT
at LESS than the PRICE of KITS!

LAFAYETTE SIGNAL

%l  INSTRUMENT OF SUCH

A completely wired
with units sold in

Six overlappin,

320KC—1000KC, 1MC—3.2MC—11MC,

of ranges.

audio tentln%
Outputs are unmodulated RF, modulated RF and 4

microvolts and jacks are provided for choice of either high

for special AF output connectors. Machine.engraved panel lettering,

and plug. Operates on 105-125V 50-60 cycle AC. Shpg. wt., 8 lbs,
LAFAYETTE LSG-10 SIGNAL GENERATOR ...

GENERATOR

{ NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED
ACCURACY AND QUALITY
BEEN OFFERED AT SUCH A PRICE!

e FREQUENCY 120 KC TO 260 MC
® 120 XC TO 130 MC ON FUNDAMENTALS
o LABORATORY ACCURACY AND QUALITY

and tested instrument not to be confused
kit lormiattalmost the sametprice,.but with
a quality and accuracy of instruments 3 to 4 times its pnice.
5 A ranges geMerate signals of 120KC — 320KC, DC Vor
11MC—38MC and § o, Volts: 0-10; 0-50; 0.

3TMC—130MC all on fundamentals with calibrated harmonics
from 120MC to 260MC. Selector switch gives inatant choice
Switch gives choice of internal modulation of 400
CPS or use of any external source at other frequencies.
the 400 cycle signal can be used separately.
0 CPS audio. RF output is in excess of 100,000
or low RF output. Stabilit
by special circuit- design. Has a fine adjustment RF control. AF output is 2-3 volts, A
volts across 1 megohm. Large clear 5 inch etched dial plate and pointer are pr:otected by transparent
plastic bezel. Common AF terminals for EXT-MOD input and INT-AF for audio tests eliminate need
Handsome gray metal case with

carrying handle. Measures 612" x 10” x 4%4,”. Comes complete with pair of leads. AC line cord

NEW POCKET AC-DC VOM MULTITESTER

2,000 ohm per vo'l' Sensitivity on both DC and AC

160 va 3” METER
1% PRECISION
RESISTORS
SILVER CONTACY
SELECTOR SWITCH

FULL SCALE RANGES

; 0-1000 Volts —
Volts: 0-10; 0-50; O-SOAOC'
0-1000 Volts—DC Current:
500 vo and 500 mo —
Resistance: 0-10K; 0-1 Meg
— Declbels:—~ 20 to +22:
+20 to 36 db (0 db —
0.775 V) —Copacity: 250
mmfd to .2 mfd—.005 mfd
oo‘}, rr(-)h;a-Outpul Ranges:
-10; 0-50; 0- ; 0-
e 500; 0-1000

For

is Insured
input is 4

22.50

WITH

CERAMIC CONDENSERS
.00001 MFD TO 1000 MFD
INTERMITTENTS

MEGOHM

Resistance ranges are 100-50,000

power factor control with continuous settings from 0 to 50 % .

corners, measures 141, "L

MODEL LC-4 ... o} 0 T i BB« SPRT « o0 o o e s

LAFAYETTE CAPACITANCE-RESISTANCE TESTER
N-SET QUICK CHECK”

COMPLETELY WIRED AND TESTED

& TWO INSTRUMENTS IN ONE
® CHECKS ELECTROLYTIC, PAPER, MICA AND

® 4 DIRECT READING CAPACITY SCALES FROM
® CHECK FOR OPEN SHORTS, LEAKAGE AND
® 2 RESISTANCE RANGES FROM 100 TO §

Here is a "must’’ for servicemen and lab technicians. A
completely self-contained AC operated capacitance and
resistance bridge, plus a quick check for in the set test-
ing. Large & direct reading scale has 4 ranges of .00001
-.606 MFD, .001-.5 MFD, .1-50 MFD and 20-1000 MFD.

to 5 megohm. Quick check feature enables you to check
capacitors for shorts, open or intermittent while in cir-
cuit—no need to remove them from the set till you're
sure they need replacement. Leakage test switch. gives
you choice of 25, 150, 250, 350 o: 450 volts for checking leakage under correct potential. Separate
Operation is simple and accurate, using
a magic-eye tube as the null detector. Attractively finished steel case with etched panel and rounded

A very accurate *nSitiv

Ell‘lzl;‘ ‘I:nglltilttestea is a complete instrume:tnd(nst;tm:t;(‘if) VO}:I';
e O y gn hsensmve 160 microamp meter; 2000 “Iln
pemgrolt ?-23' ot AC"and DC. Single selector switch ‘l)‘;n
e andlswrs' 8" meter. Features extreme versa't'l'to
S ik botr;l:)xgt}dness. In attractive plastic front p:arlle)l,'
Oy e 'm for ruggedness and shielding. First capa-
6""351 requimsq\;laesvoﬁo"éo;:m?c(i sgi“me-i ‘/Sg’conld capac‘:‘t‘;’
ors s z ze X310 "x184 "
c lb:.ete with test leads and batteries, §hippié‘g )‘v:ei/;ht
RW.-27A ..

-...n. Complete 8,95

HIGH SENSITIVITY 20,000 OHM
PER VOLT DC 10,000 OHM PER
VOLT AC MULTITESTER

LOOK AT THESE
FULL SCALE RANGES!
D.C. Volts: 0-6; 0-30; 0-
3120; 0-600; 0-1200; O-
6000 Volts — A.C. VOLTS:
0-6; 0-30; 0-120; 0-600;
0-1200 Volts RESIS-
TANCE: 0-10K; 0-100K;
0-1 Meg; 0-10 Megohms—
D.C. CURRENT: 0-60 Micro-
umr; 0-6; 0-60; 0-600
Milliomps — DECIBEL: — 20
to + 37 db (0db—0.774V)
— CAPACITY: .0001-.01;
.005-.15 mfd INDUC-

OlMS and 10,000

LAFAYETT
COMPLETELY WIRED

21.50

INTERMITTENT CONDITION

short, or intermittent’ operation.
scales after settin

7Ys”H x 51/4”D. Shpg. wt. 10 lbs.
MODEL LC-15..................ooeiiins

AND TESTED

COMPLETELY WIRED AND TESTED

® CHECKS ALL TYPES OF CONDENSERS FOR
CAPACITY, LEAKAGE, OPEN SHORTS OR

¢ DIRECT READING SCALES FROM .00001
TO 1000 MFD AND 100 TO 5 MEGOHMS
A stable and accurate bridge type circuit measures capacitance in
4 ranges of .00001-.006 MFD, .001 to .5 MFD, .1 to 50 MFD and
20 to 1000 MFD. Two resistance ranges of 100-50.000 and 10.-
000 to 5 megohms, Check leakage under actual load with choice
of 25, 150, 250, 350-or 450 volts available by selector switch.
Power factor control from 0 to 50 % . Checks for leakage. open,
i All readings taken directly o
magic eye to maximum. Completely self-con-
tained power supply. Attractively finished steel case with rounded
corners and etched panel. Operates from 110V AC. Size 9% "L x

TANCE: 20-2000 millihenry
—OUTPUT RANGES: 0-6;
0-30;. 0-120; 0-600; O-
1200 Volts
The new Lafayette high sensi-
tivity Multitester is a complete
instrument (not a kit). In ad-
dition to its unusual sensitivity
of 20.000 OHMS PER VOLT
ON D.C. AND 10,000 OHMS
PER VOLT ON A.C., and the
extraordinary number and scope
of its ranges, it is packed with
features that would make it
cost at least twice as much if made in this country. Uses
1 9% precision resistors, silver contacts on selector switch,
35 ua 3” meter. Dependable, rugged and accurate. Even the
test lends are heavy duty with high voltage insulation. Volt-
age source sequired for low capacity range is 120V _A.C., for
high range capacity and inductance scale is 6V A.C. Attrac-
tive plastic front with metal bottom. Size 614 "x41/4""x215".
Complete with batteries and leads. Shipping weight 41/, 1bs,
RW-30A ... ... .....Singly, Each 19.95
— In lo's of 8, Each 19.25

..NET 21,50

ARMS

VISCOUS DAMPED TRANSCRIPTION TONE
NOW AT THE LOWEST PRICES ANYWHERE
» 12" VISCOUS 44 op

DAMPED ARM

LICENSED UNDER CBS
U. S. PATENT NO. 2676806

Here is the finest professional transcription tone arm with its '‘flooting action'' at
the lowest price ever. Gives dependable stable operation with high compliance and
perfect record tracking. Single point jewel bearing support and automatic fluid control.
Adapters accommodate aif popular cartridges and permit instant plug-in cartridge
change. Gray hammertone finish. Shpg. wt., 2V2 ibs.

PK-90—12” Transcription Tone Arm Net 11.95

16" VISCOUS DAMPED_TRANSCRIPTION TONE ARM
-

Now onLYy 17.95

LICENSED UNDER CBS

g w4 o
. U S. PATENT 2676806

A 16” viscous damped arm at an unbelievable low price. An exclusive sealed unit
eliminates possibility of silicone leakage. Features single point pivot mounting, pre-
cision pickup arm adjustment controls, and plug-in adapters for all popular cartridges.

Shpg. wt., 3% Ibs. PK-170—16” Tronscriotion Tone Arm ... _..Net 17.95

OCTOBER, 1957

LAFAYETTE RADIO

TRANSCRIPTION-TYPE|
MANUAL PLAYER
with TONE ARM and
TWO PLUG-IN HEADS

® MAGNETIC BRAKE FOR FINE

ADJUSTMENT OF EACH SPEED
® 4-POLE, HEAVY DUTY TRANSCRIPTION-
PK TYPE MOTOR X

S o ACCOMMODATES ALL POPULAR CARTRIDGES

160 o STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM
All the important features of professional transcription players have been in-
corporated in this precision turntable. Extremely smooth and quiet heavy duty 4-
pole motor plays 78, 45 and 334 RPM records. Exclusive magnetic brake, con-
trolled by knob on bose plate, permits instantaneous fine adjustment of each
speed. Stroboscope disc included checks speeds. Speed selector safety switch pro-
tects mechanism by making it necessary to pass through OFF position when switching
from one speed to another. 10” weighted turntable has rubber traction mat.
Mounting plate has pickup rest and ON-OFF switch. Size 12-15/16” left to right.
107/3” front to rear. Requires 2%” clearance below motor board and 3” above.
With AC line cord, 2 plug-in heads, output cable, 45 RPM adapter. For 105-120V.,
60 cycles AC. Shpg. wt., 12 Ibs. (NOTE: For protection in shipping, tone arm is
separate. Just fasten to mounting plate.)

PK-180—Less cartridge and base
PK-162—Wood base for PK-160. Shpg. wt., 5 Ibs. ....cocoeen.
PK-163—Unfinished mounting boord only. Shpg. wt., 1 Ib.

165'08 llhel’ty Ave. _DEPTJJ-Z
JAMAICA 33; N. Y. icivae cosvage wirn orger
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It's New! Send for this

FREE

booklet today!

see

what the
rapidly
expanding

field of

ELECTRONICS

offers
you

¢ BETTER JOB
BETTER PAY
PROMOTION

®

GREATER
CONFIDENCE

e BETTER
LIVING FOR
YOU AND
YOUR FAMILY

All these benefits can
be yours if you act
now! Take that first
big step this minute
—No obligation
whatsoever!

GREATER SECURITY

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET !

CAPITOL RADIO ENGINEERING INSTITUTE |

ECPD Accredited Technizal Instifute Curricula—Founded 1927
Dept. 1410-W, 3224 |&th St., N.W., Washington 10, D.C.

Please send me your course outline and FREE Hlustrated Bock-
Jet “Your Foture in the New World of Electronics™ . . . |
describing opportunities and CREl home study cousrses in

Practical Electronic Engineering Technalcay. |

H
CHECK [ Electronic Engineering Tachnology
FIELD OF [ O Broadcast {AM, FM, TV) Engineering Technalagy
GREATEST | O Television Engineering Technology
INTEREST O Aeronautical Electronic Engineering Technology
DN BTN et - ot B i eiries . e s Age..._.
UCT] . | BN S U . e S|
(i o se SR S Zone . State.. §_...._
CHECK: {J Home Study T[] Residemce Schaol 11 Korearf Veteran

To help us answer your re-
quest intelligently, please
give the following informa-
tion:

EMPLOYED

TYPE OF
PRESENT WORK

SCHOOL
BACKGROUND. ... ...

ELECTRONICS
EXPERIENCE

IN WHAT BRANCH OF ELECTRON-
ICS ARE YOU MOST INTERESTED?

WWw.americanradiohistorv.com L

RADIO-ELECTRONICS

J e


www.americanradiohistory.com

Record the Quality You

1/

1 #

[ ) ®
%%70& Variable-D Cardioid Microphones

Want. .. and that's ALL!

it |
|

Yoi'll make professional-quality, high-fidelity tape record-
ings with an Electyo-Voice microphone — the choice of broad-
cast and TV engineers!

The secret of success is the unique E-V Variable-D, which
stops background sound you do»’t want, picks up the sounds
you do want. Work close — you’ll record no “boom.” Pick
up from a distance — the sound is clean and free from “room-
iness.” The single moving element is E-V’s exclusive, virtu-
ally indestructible Acoustalloy diaphragm.

NEW Model 951 Crystal Cardioid—Professional
quality at a Modest Price

This newest addition to the E-V line uses the same Variable-D
principle as E-V’s broadcast cardioids to give you uniform
directivity of pickup and high discrimination against un-
wanted sound. Response is 50 to 11,000 cps. Has chrome-
finished pressure-cast case, On-Off switch. Just $49.50, list,
less stand.

Model 664 Cardioid Dynamic—Finest of its Kind!
Without a doubt, Model 664 is the world’s best general-
purpose cardioid! It's guaranteed to outperform all others.
Unidirectional high fidelity Model 664 gives you highly
directional sound selectivity, reduces pickup due to ambient
noise up to 50%, has smooth, peak-free response at all fre-
quencies from 40 to 15,000 cps. Convenient on-off switch,
chrome finish. List, $85, less stand.

Electro-Voice manufactures the most complete high-fi-
delity product family...speakers, speaker systems, speaker
enclosures, amplifiers, preamps, tuners, phono cartridges,
do-it-yourself enclosure kits and microphones. Available at
leading high-fidelity distributors.

For the finest microphone, see your hi-fi dealer. For all the
facts, write us for “"The ABC’s of Microphones,’” Bookiet W-710

Low frequency Breath biast and wind shield
sound entrance
/ Frontal resonator —

ineriance prevents entrance /

of mid ond high Irequencies < Metal seal

crystal

High frequency —
{ g sound entfrance

Front sound entronce

AN
Diophragm—

Model Lo treavency sound entrance
Mid-trequency soung entrance |07 20und entrance

664 Inertance prevents entrance
of mid and fugh frequencies Breath biast and wind shield
S . - T e 5,
5 s DI IS, X 2O
) ':: =
B b e e sy S

TTETrT A I

High trequency souna entrance

Low frequency cavity

Diaphragm Frontal resonator

ElecthoYoree

ELECTRO-VOICE, INC. BUCHANAN, MICHIGAN

Export: 13 East 40th Street, New York 16, U.S.A.
Cables: ARLAB

www americanradiohietorv com
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Have YOU Given Your Service Business
Its COLOR Transfusion?

This TV service-dealer is “hep”. He’s getting ready now for healthy, wealthy

business. “Doctor”, of course, is his RCA Tube Distributor. And he’ll give you RCA COLOR-TV

your “booster shot”, the new RCA PICT-O-GUIDE for COLOR- PICT-O-GUIDE CONTAINS

TV, with your order for RCA TUBES—free of extra charge! SECTIONS ON:

Written by RCA’s well-known TV-service authority John R. Color Mixing + RCA C?mrm'ible

Meagher (who also wrote the famous RCA Pict-O-Guide series SRR Syé'e"‘ .SPUIMY jiCsn-

for black-and-white TV ), this volume is profusely illustrated MICEARS 7 SRt [lracking
. 5 . Color Operating Controls « An-

with full-color photos, packed with step-by-step alignment (el CorRPdE T ations ~ RE-IF

and trouble-shooting instructions, and loaded with labor-. Bandpass Alignment - Color Test

and time-saving short cuts for profitable color-TV servicing.

Equipment » Color-Bar Patterns
See for yourself what other service technicians have learned « Troubleshooting - Signal
—color-TV servicing has been simplified! See your RCA

Tracing ¢« Interference -«
TUBE DISTRIBUTOR with your order today! M e StpER TR Signdls

RECEIVING TUBES

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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