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MR. INDEPENDENT SERVICE

how many of
your tube dollars

are helping

your “competitors”?

Not a single one of them, if you standardize on
Raytheon TV and Radio Tubes because Raytheon
does not make TV and Radio sets — does not have a
factory controlled TV and Radio Service organiza-
tior — does not compete with you for profitable
service business.

On the contrary, Raytheon’s sole aim is serving
you, the Independent Service Dealer — by making
available to you the finest quality TV and Radio
Tubes money can buy — tubes that are perfect for
replacement work because they are designed to

Y'RE
qnt Ry,
4,

NEWTON 58, MASS.
55 Chapel Street

CHICAGO, ILL.

all these

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathade Ray Tube Operatians

9501 Grand Ave. (Franklin Park)

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

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

DEALER:

A

lNDEPENnEN-r

TV~-RADIO

provide quality performance in all makes and models
of sets.

Independent Raytheon Tube Distributors from
coast to coast are as near as your phone — ready to
fill your tube needs — eager to supply you with the
hundreds of shop and sales aids Raytheon makes
available to you to help make your job easier, more
efficient and more profitable.

You win all ways when you ask your Raytheon
Tube Distributor for Raytheon TV and Radio Tubes
— the tubes that are Right . . . for Sound and Sight!

ATLANTA 6, GA.
1150 Zonolite Rd. N.E.

LOS ANGELES 7, CALIF.
2419 So. Grand Ave.

Sxcellence i Sleclionics
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N.R.I. SENDS kits with which you prac-
tice building circuits common to Radio
and TV sets. You LEARN-BY-DOING
to locate Radio-TV troubles. As part of
N.R.I. Servicing Course, you build Vacuum
Tube Voltmeter and AC-DC receiver. Use
VTVM to conduct experiments,
earn extra money fixing
sets in spare time.

Bigger than ever and still grow-
ing fast. That’s why Radio-TV
has special appeal to ambitious
men not satisfied with thewr
job and earnings. More than

= . sy 4,000 Radio and TV stations.
% e S d A More than 150 million home
RADIO-TV BROADCASTING (see above) offers “"p ¢ ™ and auto Radios, 40 million

TV sets. Color TV promises
Founder added opportunities. For the
are trained man, there are good jobs, bright fu-
tures in Radio-TV Servicing or Broadcasting.

Training PLUS opportunity is the ideal
combination for success. So plan now to get
into Radio-TV. The technical man is looked
up to. He does important work, gets good
pay for it. Radio-Television offers that kind
of work. NRI can supply training quickly,
without expense of going away to school.
Keep your job while training. You learn
at home in your spare time. NRI is the
% OLDEST and LARGEST home study Radio-
‘ TV school. Its methods have proved success-

important positions as Operators and Technicians.
RADIO-TV SERVICING Technicians (see below)
needed in every community. Their services
respected, their skill appreciated.

8
ES

“I was repairing Radios

N.R.I. TRAINED TH

)

~' : ful for more than 40 years.
E MEN FOR SUCCESS § SE

“Doing spare time re- = BT £5

})y 10th Cl]esslo\x}. Nl(;w gairs on Radio and 'fT‘V. ] National Radio Institute

wve good TV job.” Soon servicin ull .

M R TINDEMUTH, time.” CLYDE ® HIG- : Dept. BHE Washington 16, D. C.

AN Fort Wayne, Ind. GINS, Waltham, Mass. Mail me Sample Lesson and 64-Page Catalog Xy

: i e | FREE. (No salesman will call. Please write plainly.) %

“I had a successful . “There are a number of & 1

Radio repair shop. Now NRI graduates here. I | Nameo . _ __ __ ___ __ _______ Age o

I'm Engineer for can thank NRI for this = |

WHPE.” V.W. WORK- : job.” JACK WAG- 2= . Address.______ ___ _ __ _____ _ _______.

MAN, High Point, N.C. - NER, Lexington, N. C. - ggj;. : ; |
. Gty m e ] Zone___State.____ _, ’

VETERANS Approved Under G, I, B]"s L ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL B, '&g‘{

i T
o
e e

i Fast Growing Field Offers ?inu
~ Good Pay, Success, Bright Future

ND FOR BOTH FREE

. N

o

Added Income Soon - $10, $15

a Week in Spare Time
Soon after emrolling, many NRI students
start to earn $10, $15 a week in spare time
fixing sets. Some pay for their training and
enjoy extra luxuries this way. Some make
enough to start their own Radio-TV shops.
NRI training is practical—gets quick results.
Easy to understand, well illustrated lessons
teach you basic principles. And you LEARN-
BY-DOING by practicing with kits of equip-
ment which “bring to life” things you study.

Find Out What NRI Offers

NRI has trained thousands for successful
careers in Radio-TV. Study fast or slow—as
you like. Diploma when you graduate. Mail
coupon now. Paste it on a postcard or mail in
envelope. ACTUAL LESSON FREE. Also 64
page catalog that shows opportunities, shows
cquipment you get. Cost of NRI courses low.
Easy terms. NATIONAL RADIO INSTITUTE,
Dept. 8HE  washington 16, D. C.

RADIO & TV NEWS is published monthly by Ziff-Davis Publishing Company. William B. Ziff. Chairman of the Board (1046-1953), at 434 S. Wabash Ave..
Authorized hy
and possessions, and Canada $4.00; Pan American Union Countries $4.50;

as sccond-class matter July 21. 1948, at the Post Office, Chicago, Ill.. under the anct of March 3. 1879.
nuttter. SUBSCRIPTION RATES: one year U. S,
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5 all other foreign countries §35.00.
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Prepare Now for a Profitable
Career in the Opportunity-
Packed Fields of

as used in

GUIDED MISSILES

NO ADVANCED EDUCATION OR PREVIOUS
TECHNICAL EXPERIENCE NEEDED!

Men who are planning « solid future and are

anxious for a brighter tomorrow will find real

opportunities in the big, fast-growing field of Electronics.

R Imagine being able to prepare for the advantages

An INDEX offered in Electronics without having advanced

i To A Bettér Job, g education—or previous technical experience! And

what's so important, you can get this preparation in

your spare time at home without interfering with

your present job . . . following the same basic

‘ I method used in our Chicago and Toronto training

Automation Electronics - _, laboratories. Send coupon for FREE booklet NOW!
Guided Missiles

Micro-Waves Communications ™ > = Live-Wire Employment Service

Radio Raddr e . /21 Puts you in touch with job opportunities
o] - or helps you toward a better
Computers position in the plant where

Remote Control Systems b ‘ you are now employed.

Broadcasting

A Brighter Future

Industrial Electronics

Electronics Television

VO R, LT Shop Accredited Member
of National Home
Study Council

EREz=Ex

WY poyRY TECHNIC

 Draft Age CAL INSTITUT
» hecspsaliokle CHICAGO 41, ILLINOIS
: every man of draft FORMERLY
Do sge; solifayouiare DeFOREST'S TRAINING, INC.

subject to military
service, I?e sure to
check the coupon.

MAIL TODAY FOR FREE FACTS

DeVry Technical Institute
4141 Belmont Ave,, Chicago 41, Ill., Dept. RN-8-O

Please give me your FREE booklet, “‘Electronics and YOU,” and
tell me how | may prepare to enter one or more branches of
Electronics as listed above.

BOOCKLET

We'll give you a free copy of an
interesting booklet, “Electronics
and YOU.” See for yourself how
you may take advantage of the
opportunities in this fast-growing

field.

Name Age
Please Print
Street Apt.

State

City Zone
] Check here if subject to Military Training.

DeVry Tech’s Canadian Training Center is located ot

2023 626 Roselawn Avenue, Toronto 12, Ontario
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For superb hi -l’istén’ing'; - enﬂe“ presents . ..in modest s’péce

... at new low Costs . . . performance challenging comparison

with speakers of any size at any price!

Featgrl‘hg_~th,"e‘\h'ew Flexair* woofer and Bass-Superflex* enclosure principle
that establish completely new standards of bass reproduction.

NEW JENSEN CN-100 3-WAY SYSTEM

A new 127 3-way system, the CN-100 reproducer gives a new small-scaled
fine furniture look to the hi-fi speaker, ideally suited to small living spaces.
The 12" Flexair superlow resonance woofer in Bass-Superflex enclosure
gives full bass response to a low 20 cycles. Special 8-inch mid-channel and
RP-103 h-f unit assure smooth clean response to 15,000 cycles. Crossover
frequencies 600 and 4000 cycles. 32”7 H., 217 W., 181,~ D. Available in
Walnut, Tawny Ash, and Mahogany. Net Price........ 149.50

BF-100 ENCLOSURE FOR 12" SYSTEMS

In up-to-the-minute “Flair Line™ styling, the BF-100 cabinet is ideal for all
127 speakers, and system Kkits including those with Flexair 12" woofers.
Incorporates new acoustical design with tube-loaded port for unusual ex-
tension of the I-f range. Available in Walnut, Tawny Ash and Mahogany.

Net Price......... 69.50

JENSEN'S AMAZING TR-10 TRI-ETTE e Big Speaker Bass in Smallest Space
Sophisticate's Choice in 3-Way Components

Heart of the Tri-ette is the new Flexair 12” woofer with its superlow free-air resonance of 20 cycles and
high damping. In conjunction with the new Bass-Superflex enclosure, use{ul response down to 25 cycles is
attained with the lowest distortion ever measured on such a small reproducer. Cabinet is extra rigid with
Fiberglass lining. Special 8-inch midchannel handles the range from 600 to 4,000 cycles, through L-C
crossover network. RP-103 Tweeter carries the response from 4,000 to 15,000 cycles. 137%” H., 257 W.,
11347 D. Choice of Walnut, Tawny Ash and Mahogany. Net Price....114.50

ST-944 Stand . For floor use. Places top of cabinet 287 above floor. Net Price...... 12.95
ST-945 Base . For table or shelf. Net Price...... 5.45

ABOUT JENSEN'S:NEW FLEXAIR' WOOFER -

The new Jensen Flexair Woofers are designed ‘to extend bass response down to very low frequencies.
They -have highly-damped superlow-resonance at' the-very bottom of:the audio range—16 to 20 cycles.
They have an exceptional. degree of linearity and are ‘capable of ‘a total movement of 1”. In even a rela-,
tively- small Bass-Superflex ‘enclosure, they-deliver their- extreme-low-frequency performance with a new
fow in distortion.

B 8 s

KT-33 3-WAY SYSTEM KIT v KT-34 TRI-PLEX 11 SPEAKER KIiT

Includes basic speaker components for 3-way system identical Components used in the TP-250 Tri-Plex II reproduccr.

in performance with Jensen CN-100 and TR -10 reproducers. 15-inch Flexair woofer, new compression driver m-{ unit,

Includes Flexair 12-inch woofer, special 8 inch m-f unit, and and new phase correcting supertweeter. Response from 16 cycles

RP-103 compression h-f unit. Complete with control, crossover to upper limits of audibility in Jensen Bass-Superfle_x

network, wiring cable, and full instructions for building enclosure enclosure (Jensen BF-200 suggested). Complete with 400
and installing speaker system. Net Price $80.00 and 4,000 cycle networks, wiring cables and instructions for

building enclosure. Impedance 16 ohms. Net Price $179.50

This latest version of the Jensen Tri-Plex reproducer incorporates the extreme bass capa-
bility of the 15” Flexair woofer, in combination with advances in midchannel and super-
tweeter design. This beautiful unit outperforms any speaker system of comparable size or
cost. Excellent for superb monophonic reproduction or as one side of a stereo system.
Response range, 16 cycles to beyond audibility. Components available also in kit form (see
KT-34).30%2” H, 3415” W., 1834” D. Net Price........ 294.50

BF-200 Cabinet only for 157 Systems, Net PriCe . .. v v e v v e vt ennnncn s, 129.75

Je FY:)

Division of The Muter Company

MANUFACTURING COMPANY
6601 8. Laramie Ave., Chicago 38, Illinois

In Canada: J. R. longstaffe Co., Ltd., Toronto
In Mexico: Radios Y Television, S.A., Mexico D.F.

6 RADIO & TV NEWS

*Trademark
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MR. ELECTRONICS "MAN:

— \"x\
If you're willing
to fose your joh tomorrow

to a technically-trained man,
turn the page, mister

But if you're interested in an honest-lo-goodness career in
the vigorous young electronics industry, here’s how you can
step ahcad of job-competition, move up to a better job. earn
more money. and be sure of holding your technical job,
even if the brass is firing instead of hiring.

The “how™ is advanced, professional home study training in
Electronic  Engineering Technology including SERVO-
MECHANISMS; COMPUTERS; RADAR:; AUTOMATION;
AERONAUTICAL ELECTRONICS: BROADCASTING;
COMMUNICATIONS AND MANUFACTURING, and the
ELECTRONIC PRINCIPLES ASSOCIATED WITH
GUIDED MISSILES, TELEMETERING. ASTRONAU-
TICS, and INSTRUMENTATION. You don't have to be
a college graduate. You do have to be willing to study-—
at home. You can do it while holding down a full-time job.
Thousands have. Since 1927 CREI has

puters. telemetering, automation, instrumentation and other
applications.

How good is CRE! training? Ask an electronics engineer. Ask a
radio station engineer. CREI courses are accredited by the
Engineers” Council for Professional Development; CREIL is a
member of the National Council of Technical Schools.

Look at this partial listing of organizations that recommend
CREI training for their own personnel: United Air Lines,
Canadian Broadcasting Corp., Trans-Canada Airlines, Douglas
Aircraft Co., The Martin Co., Columbia Broadcasting System,
All-American Cables and Radio, Inc., Gates Radio Co.,
Canadair Ltd., Federal Electric Corp., and U. S. Information
Agency (Voice of America).

CREI ALSO OFFERS RESIDENCE TRAINING at the same high technical
level in Washington, D. C. Classes start at regular intervals.
Qualified residence school graduates earn degree, “Associate in
Applied Science.” Check coupon if you prefer residence study.

What's the next step? Certainly get more information than we
can cram into one page. Fill out and mail the coupon below
todav, or write to: Capitol Radio Engineering. Institute, Dept.
118-E, 3224 16th St., N.W., Washington 10, D. C.

=~
provided alert young men with the tech- HA"_ THIS EUI[PUH Fun FHEE Buun[T' i h - pigh |
. ou ave o a ig
nical knowledge that leads to more re- 2 schp{ﬂ education, and ex- |
sponsibility. more job sccurity. more | CAPITOL RADIO ENGINEERING INSTITUTE | perence, n elecieniciond |
money. And CREI has constantly kept | ECPD Accredited Technical Institute Curricula *  Founded 1927 levil rechniéol_knopvledbge o
P 1 1y C Dy 1 . - make goo in the. better
pdCC.Wllh the Iflpld c_xpdnsmn and prog I Dept. 118-E, 3224 Sixteenth St., N.W., Washingtfon 10, D. C. electronic  jobs —you can |
ress in electronic achicvement. qualify for CREI home study
) X I Please send me your course outline and FREE illustrated Booklet training. (Electronics  exper- f
Remember this: CREI starts with funda- "“Your Future in the New World of Electronics” . . . describing ience is nat required for ad- |
ale Al , . I opportunities and CREl home study courses in Practical El mission 1o CRE|  Residence
mentals and takes you along at your own PP gl y courses In Fractical tlec- | School.) Please fill in the |
speed. You are not held back by a class, | USRS LR 2 following information.
’ 3 - . C Rador, S Engineeri
ol leSth to keep up with others. You CHECK C Rador, Servo Fxnd §ompufer ngineering Technology Employea By 1
. . | FIELD OF I Electronic Engineering Technology I
set your own pace. CRE! instructors | GREATEST (| & Broadcast {AM, FM, TV} Engineering Technology Type of Present Work
guide you through the lesson material INTEREST | = Television Engineering Technology I ;
and grade your written work personally. I Z Aeronavtical Electronic Engineering Technology i ' |
You master the fundamentals, then get | Y‘i“cf_:i';’;'schocl |
into more advanced phases of electronics I NG ¢ttt e ettt s e s s e aaat e s Age e . i
engineering  principles and  practice. | Street Yrs. College. —=
Flnu.lly. you m_ay.elect training in .hlghly Electronics Experience 1
specialized principles of electronic en- b ity Zone............ State _..ocooco......
gineering technology as applied to guided | Chec O Home Study {3 Residence School i Korean Veteran l
missiles, servomechanisms, radar COM- k mm o mm ;e ot om e m m m e o e o e = —— o —— - d
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for gradiate ng

'nf&_h*'sfﬁd T

ugh intensive formal training -
anﬁfassignments of one to two years
dufation, Hughes Fi_eld Enginegrs .
obtain an over-all knowledge of the

most advanced airborne electronic&;}«;

s

weapons systems in tactical use and

- o Seieritific dnd Engineerih;g 'Stqﬁ

RESEARCH & DEVELOPMENT
S . LABORATORIES . -

Editor

By W. STOCKLIN

STEREO BOOM AHEAD

TEREO, stereo, stereo! No matter

where we turn or where we go
“stereo” seems to be the main topic
of conversation with everyone we
meet in the industry. In fact, even the
recent Electronics Parts Show in Chi-
cago, which in the past was more for
the radio and TV parts manufacturer,
turned into a high-fidelity show with
stereo uppermost in everyone’s mind.
The stereo disc, which was announced
just a short time ago, is setting the
stage for one of the greatest boom
periods that the industry has ever
seen or, from where we sit, will see
for a long time to come. The period
directly following the announcement
of the LP disc some ten years ago saw
a marketing boom which was tremen-
dous at the time but may seem insig-
nificant when compared to the period
now in prospect.

As an example, RCA is looking
ahead to this stereoc market to such a
degree that, with the exception of two
hold-over phonos, its entire Fall line
of packaged equipment (which in-
cludes phonographs ranging in price
from $129.95 to $2500.00), will all be
stereo-monaural units. Zenith Radio
Corporation’s high-fidelity line will in-
clude 37 record players—again, all ca-
pable of handling both types of rec-
ords. These are only two companies.
We're sure that every manufacturer
producing high-fidelity equipment is
gearing himself for the stereo market
to come. We have never implied in
the past that an inexpensive, packaged
phonograph can give you the best re-
production, either monaural or stereo,
and we do not want to convey such an
impression now. However, pointing
out what some of the manufacturers
are planning gives one an idea of what
to look for in the future.

As far as’ the discs themselves are
concerned, RCA will have approxi-

mately 81 releases, including both
classical and pop, available for the
August market. There are some

four or five other disc manufacturers
who are making stereo records and, in
many cases, such releases are already
available in the larger record shops.
We are sure that Mercury, Columbia,
London, Decca, and others will join
the bandwagon and make stereo discs
available to the general public.

For the consumer this means new
equipment for the most part, or addi-
tional components to round out his
system for stereo operation. One of
the biggest problems in making a con-
version to stereo discs is the turntable
or changer. The installation of the
stereo cartridge needed is not too diffi-

wwWw americanradiohistorv com

cylt a task. It would mean simply re-
wiring to accommodate three or four
lead connections, depending upon
which stereo cartridge is used.

Regular monaural records do not
make use of a vertical groove motion
and the monaural cartridges commonly
used are not sensitive to this type of
motion, hence turntables and record
changers which have vertical flutter
and rumble components can be used
with regular monaural cartridges.
However, with the new Westrex 45-45
system, which relies on a vertical
groove motion to obtain part of its sig-
nal, many record players and espe-
cially changers, with the exception of
the best quality units, may produce
excessive rumble and flutter. RCA4, for
example, will market a conversion kit
which will consist of a cartridge, tone
arm, motor, and mounting plate.

It will be a difficult decision for
most individuals not familiar with the
technical aspects of high-fidelity to
determine whether a new phono turn-
table or changer is required or if a
simple cartridge conversion is all that
is needed. Ordinary turntables, if they
are of relatively good quality, would
for the most part work out satis-
factorily. Record changers, on the
other hand, unless they are of the
highest quality, would most likely pre-
sent difficulties. If there is any doubt,
your local service technician or some-
one from your local audio salon should
be qualified to advise you.

Stereo Tape

Another audio bombshell was
dropped recently and this pertains to
stereo tape. Ampex has just an-
nounced a four-track head to be used
with some of its newer machines, plus
a conversion kit to adapt the firm’s
tape units already in the hands of the
public to this mode of operation.

RCA has also announced a four-
track assembly for use with a tape
cartridge. This new cartridge will
provide as much playing time as a
regular LP record and retail at prices
ranging from $4.95 to $9.95 depending
on playing time and program. The
cartridge itself is simply slipped into
the machine which then takes over to
play the tape. The unit automatically
stops the tape after the first play-
through and then reverses the tape
for completion of the second half. This
is a revolutionary development in the
tape industry and destined to have a
tremendous impact on the future
market. For further details on RCA’s
and Ampex’s four-track tapes, see
pages 80 and 104 of this issue. -0
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BIG SAVINGS ON QUALITY COMPONENTS AND COMPLETE SYSTEMS

SAVE $3955

REG. $139.50 SALE PRICE $9995
KNIGHT KN-200 TUNER-PREAMP

Precision-designed deluxe preamplifier
comhined with a highly sensitive FM-
AM tuner—complete control unit and
tuner in one case! Just add a good basic
amplifier and speaker for an outstanding
music system. IFeatures: preamp con-
trol of tuner volume and tone; scratch
and rumble filters; loudness controls;
bass and treble controls; full equaliza-
tion for all records; tuner filaments
switch off during phono use; FM dipole.
Handsome case, 4%4x13%4x934. Shpg.
wt., 15 lbs.

9157985. Reg. $139.50. SALE $99.95

REG. $|24oo SALE PRICE $9995

KNIGHT KN-315 TUNER-AMPLFIER

The famous “Uni-Fi”—combining 15-
watt amplifier, sensitive FM-AM tuner
and versatile preamp in a single quality
unit. Add only speaker and record
changer for a complete system. Features:
full 15 watt output, special switch for
converting from volume to loudness
control; bass, treble controls; 3-position
speaker selector switch; rumble and
scratch filters; AFC on FM with defeat
position for tuning weak stations; two
EL 84 power tubes; built-in antennas.
414x15x1015". Handsome case, 22 lbs.

9157986. Reg. $124.00. SALE $99.95

SAVE $]500

REG. $49.50

SALE PRICE
$3450

KNIGHT
KN-1300

KLIPSCH-DESIGNED ENCLOSURE KiT
Precision-designed Knight-Klipsch pre-
finished corner speaker enclosure for 12”
speaker. Efficient folded-horn uses walls
of room to greatly improve and extend
bass range. Requires only a screwdriver
for assembly into a heautiful furniture-
finished enclosure. Lock-miter joints
securely seal horn chamber without glue.
Adapter board supplied accommodates
tweeter or extra speaker. Available in
Mahogany, Walnut or Blonde. SPEC-
IFY FINISH WHEN ORDERING.
10x21x32" deep. Shpg. wt., 43 lbs.

7902263-C. Reg. $49.50. SALE $34.50

SAVE *65°°

Reg. $264.14 KNIGHT KN-315 "Uni-Fi" Tuner-Amp-Preamp........ Reg. $124.00

SALE PRICE UNIVERSITY Enclosure with UXC-122 12" Speaker....Reg. 75.07

GARRARD RC 121-11 4-Speed Changer with base...Reg. 65.07

$]9 914 REGULAR PRICE...... $264.14

Specify choice of Mahogany, SALE PRICE.......... 199.14

EASY TERMS Walnut or Blonde for specker en- YOU SAVE $6500
AVAILABLE closure and changer bose.

knight RADIO-PHONO SYSTEM

Ready-To-Play..,With G.E. Cartridge and Diamond LP Needle

ORDER SYSTEM NO. 79PA927 (Shpg. wt. 72 Ibs.)

| SAVE °
smEN\Sj

Ready-To-Play...

knight RADIO-PHONO SYSTEM

With G.E. Cartridge and Diamond LP Needle

KNIGHT KN-200 FM-AM Tuner-Preamp............ Reg. $139.50

KNIGHT KN-1515 30-Watt Basic Amplifier ..... ... Reg. 74.50

COLLARO RC-440 4-Speed Changer with base...... Reg. 64.86

SAVE 5]]000 KNIGHT KN-1300 Klipsch Kit Prefinished Enclosure...Reg.  49.50
KNIGHT KN-800 12” Three-Way Hi-Fi Specaker......Reg.  49.50

Reg. $377.86 REGULAR PRICE...... $377.86
Specify choice of Mahogany, SALE PRICE.......... 267.86

SALE PRICE Walnut or Blonde for speaker en- YOU SAVE $110T

$26786

closure and chonger base.

ORDER SYSTEM No. 79PA928 (Shpg. wt. 112 Ibs.)

e SARGAN BV ALLIED’S o ALLIED RADIO, Dept. 1-H8
- = ""Q} e 100 N. Western Ave., Chicago 80, lil.
- .
R e LATEST BARGAIN SUPPLEMENT! o ship the following: [] 9152985. [] 79Dz263-C. [] 79PA928.
Sl STEREO TAPE CATALOG! . [] 9152986, [ 79PA927. $einenn. enclosed.
§ i}.‘f‘ﬂ g ol Send for both! See our latest Big Value ® [] Send FREE Supplement No. 175, [[J Send FREE Stereo Tape Catalog
= . i TEEEL Supplement for the best buys in Hi-Fi :
d’:{g-__g;_‘-_m 1hFLS systems and components, stereo, ©® Name
v 1 recorders, Public Address—bargains :
l in everything in Electronics. Write also @ Address
for our complete catalog of latest Hi-Fi :
_____ Stereo Tapes. FREE—use coupon! ® City Zone State
0©0000000000000000000000000000000000000000
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How far can you go in electronics
without a degree?

A few years ago, Lincoln E. Kitchin had no
formal degree and knew nothing about electronic
computers.

He still doesn’t have a degree, yet today, he is
a Field Engineer on one of America’s biggest
electronics projects. He helps maintain one of
the largest computers in the world. He’s doing
work ordinarily done by engineers—an oppor-
tunity usually denied to men without a degree.
This is a story of unusual significance to every
technician who feels himself handicapped by lack
of a formal degree.

Taking notes in IBM Fleld Enginesring closs

Interviewed by IBM

A month later, Link sat across the desk from an IBM
interviewer. “‘Frankly,’’ confesses Link, ‘I was scared at
the thought of this interview. I didn’t know the differ-
ence between an analog and a digital computer. I didn’t
expect to get the job.”

The interviewer put Link quickly at his ease. A check of
his background revealed Link’s Service training—28 weeks
of Class ““A’ aviation electronics plus Class “C’’ school-
ing in LORAN, RADAR and SONAR. He took a test,
which indicated excellent aptitude for computer work.

Then Link learned how IBM would train him in elec-
tronics—for five months at full salary—to become a Field
Engineer on the SAGE Program. He learned about SAGE,
part of our nation’s radar defense net, which is built
around giant IBM computers—each containing 50,000
vacuum tubes plus 170,000 diodes. He heard about IBM’s
excellent company benefits, especially interesting to Link
who had a wife and child. By the time the interview was
over, Link had decided that IBM and the SAGE Program
were what he was looking for. He decided then and there
that he wanted to come with IBM.

Receives 20 weeks’ training

Link reported to Kingston, N. Y., for training. In the
IBM ‘“‘school,” he studied basic computer circuits, com-
10

Discussing o SAGE display consols

“It all started back at the Base,”” Link recalls,

“about two years ago. We were having lunch.
One of my fellow Aircrewmen described an inter-
view he had just had—with IBM.

“It sounded good to me—particularly the field

engineering aspects. I wasn’t anxious to start my
civilian electronics career stuck in a corner of
some plant. Here was a chance to work in the
field—with all the advantages of a permanent
location. I made a note to add IBM to the com-
panies I was considering for civilian work.”’

Front view of computer frame

puter logic and programming, card punch machines—all
part of the twenty-week course a Computer Units Field
Engineer takes. ‘“The instruction was excellent,”’ he re-
calls. “Our teachers, experienced field men, often made
points not in the textbooks.” Formal classroom lectures
accounted for half his time, the other half being spent in
the laboratories, where he worked on actual computer
equipment for SAGE. During his training period, Link
received a living allowance in addition to his salary.

Assigned to site in home state

His twenty weeks’ training completed, Link was assigned
to the SAGE site at Topsham, Maine. “IBM makes every
effort to assign you to a location of your choice wherever
possible,” Link, whois a native State-o’~-Mainer, pointsout.

At Topsham, Link has completed the installation phase
of the computer. Now, his work consists of preventive
maintenance and ‘‘keeping the customer happy’’—the
customer, in this case, being the Air Force personnel
who man and operate the computer. ‘“Installing this giant
computer was a significant engineering feat,”’ Link recalls.
“First we ran 2,509 cables from 4 to 800 feet long. Then
we bolted the computer sections together and hooked up
the cables. Next came the testing phase in anticipation

of Air Force acceptance tests.
RADIO & TV NEWS
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A problem in pluggable units

“I'm in the Display Group,”’ Link continues, “which has
responsibility for over one hundred display consoles. Each
of these has a 19-inch and a 5-inch cathode ray tube
(similar to a TV tube) plus associated ecircuits. The
knowledge of complex circuitry which we learned in the
IBM school is essential for this work. We also maintain
our own test equipment—oscilloscopes, meters, signal
generators and specially designed pluggable unit test
equipment.”’

What does the future hold?

Link looks forward to a rewarding career as a Computer
Units Field Engineer. Promotion-wise, he could become,
with further training, a Computer Systems Field Engi-
neer, a Group Supervisor or Group Manager. Most im-
portant, however, he believes, is the excellent electroniecs
background he’s acquiring for the years ahead. “I’ve had
a new engineering dimension added to my career—thanks
to IBM’s willingness to spend time and money training
technicians to assume engineering responsibilities.”

A career for you with IBM?

Since Link Kitchin joined IBM and the SAGE Program,
opportunities are more promising than ever. This long-
range program is destined for increasing national im-
portance and IBM will invest thousands of dellars in

the right men to insure its success.
August, 1958

Working on manval input board of SAGE computer

Recording data on main core memory unit

If you have a minimum of three years’ education or ex-
perience in electroniecs—gained through technieal school-
ing or military service—you may qualify to become a
member of this important, permanent, expanding pro-
gram as a Computer Units Field Engineer.

You’ll receive twenty weeks’ advanced computer training
at Kingston, N. Y., with full pay, plus living allowance,
before assignment to a permanent location. Current
openings are in the Great Lakes area and in the Pacific
Northwest—and will be filled in the fall, 1958. You'll re-
ceive salary, not wages. And, of course, you'll receive
IBM’s famous company-paid benefits.

Mr. N. H. Heyer, Room 650-T
WRITE TODAY TO: Military Products Division
IBM Corp., Kingston, N. Y,

A prompt reply will be sent to you. Personal interviews
arranged in all areas of the U. S. if your résumé of experi-
ence and education indicates you have the qualifications.

IBM

DATA PROCESSING ELECTRIC TYPEWRITERS
SPECIAL ENGINEERING PRODUCTS SUPPLIES

MILITARY
PRODUCTS

MILITARY PRODUCTS
TI!ME EQUIPMENT
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SAF-T-LINER®
PROTECTS YOU IN NEW,
BETTER YOKE

A special insuilating sleeve is now
permanently positioned on the inside
of most Triad yokes. This Saf-T-
Liner® protects the service man
against shock when a metal width
sleeve is used on the neck of the
tube, and also protects the yoke from
damage when being installed. This is
still another advanced feature that
guarantees Triad's unsurpassed
excellence in the TV replacement
field.

NEW YOKE PACK

Solve the majority of your deflection
problems and yoke stocking prob-
lems with TRIAD'S new yoke pack.

This steel cabinet
e contains 8 of the
ot most popular yokes,
25 network kits and 2
accessories. Write
today for folder YP-8
New Triad Yoke Pack.

TRIAD TRANSFORMER CORPORATION

4055 REDWOOD AVE. B12 E. STATE STREET
VENICE, CALIFORNIA HUNTINGTON, iNDIANA

A SUBSIDIARY OF LITTON INOUSTRIES
. .

12
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OUR APRIL ISSUE
To the Editors:

Your April issue happened to be
very interesting to me. I am no audio-
phile and my interest runs to con-
structing test equipment. The article
on using the TV picture tube as a
scope was particularly intriguing since
I have a science teacher friend who
asked about converting a TV set for
just that purpose. Also, I have the
Heath linearity checker, and the arti-
cle on the rainbow generator was good
meat and drink on a rainy spring
night.

I think John Frye's articles with
Mac and Barney are excellent, not
only because they are sugar-coated ex-
positions of useful explanations, but
because he goes beyond the usual cov-
erage and gives little sidelights on the
topics that one only gets from person-
to-person discussions.

One other thing. Along with many
others, I have the problem of using a
perfectly good tube tester for the very
latest tubes, for which no data has
yet been published. Perhaps you can
come to our rescue by writing an arti-
cle on how to determine the settings
for new tubes from the published
characteristics, or perhaps you have
something else to suggest.

J. J. BoBrow
Hollis, New York

Thanks for your plaudits and many
more we haven’t the space to run. We
agree that “Mac’s Service Shop” is
pretty terrific. On the tube tester
problem, we are planning some help
for you along these lines.—Editors.

* * *
WHAT IS TRUE STEREO?
To the Editors:

Of late, we have been bombarded
with all kinds of stereo claims. It
seems that just about everything is
stereo these days. We have been told
that echo devices, dual high-frequency
—low-frequency amplifiers, and simply
the use of two separated speakers can
give us stereo, even if we start out
with a single monaural program
source. Now just how are we poor
readers to know what is and what is
not true stereo?

RICHARD IRWIN
Elmhurst, New York

Ezxactly the same thing is happening
to the term “stereo” that has hap-
pened to the term “hi-fi.” Every
phonograph producing an audible
sound these days seems to be referred
to as a “hi-fi” unit. Similarly, we are
beginning to see the use of the term
“stereo” applied to any system em-
ploying two separated speakers, re-

www americanradiohistorv com

from our Readers

gardless of whether two separate
stereophonically recorded program
channels were used. Insofar as we are
concerned, true stereo reproduction
requires two such channels.

Now this is not to-say that some
type of stereophonic effect could not
be produced by some of the other
methods mentioned by our readers.
These frequently do result in an im-
provement over ordinary single speak-
er reproduction. But, at best, these
systems simply produce a spread in
the sound rather than the true di-
rectivity that a full stereo system is
capable of. It might be well to say
that these systems produce a “pseudo-
stereo” or a ‘semi-stereo” effect.—
Editors.

* * %

“MAC'S SERVICE SHOP"
To the Editors:

I have had lots of inquiries about
the receiver mentioned in “Mac’s Serv-
ice Shop” for April. The receiver de-
scribed is a Korting Model 1030. It is
imported by Delmonico International,
42-24 Orchard Street, Long Island
City, New York. By writing to them,
you can doubtless obtain further tech-
nical information and possibly the
name of a dealer near you. Please note
I am not trying to “sell” these sets.
I am impressed by their quality, but
there is always the problem of obtain-
ing replacement parts, service, etc.
Look into that angle and try one out
yourself before buying.

Joun T. FrRYE
“Mac’s Service Shop”
Logansport, Indiana

* * *

MOBILE RADIO
To the Editors:

Regarding your article ‘“Basic Facts
on Mobile Radio” in the April issue,
this is to advise you that the 50 to
54 me. band is not available for com-
mercial use since this is the amateur
6-meter band. In view of what the
amateur has had to face in the past
in trying to retain a few hard-earned
kilocycles, please don't take away any
more of our spectrum.

Ep BRELAND
Laurel, Mississippi

Author Lytel was certainly not try-
ing to take away any of the hams’
bands when he gave the frequencies
used by the Mobile service. Instead,
he was simply giving an approximate
frequency range used. What is more,
some of the commercial mobile re-
ceivers do cover a portion of the ham
bands that skirt the commercial fre-
quencies, although the transmitters

RADIO & TV NEWS
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knight-kits:

BEST BUY
HI-FI knight-kits:
= KITS BEST BUY
HOBBY

o 18-Watt Amplifier o FM-AM Tuner KITS

e 30-Watt Amplifier » FM Tuner

e 25-Watt Amplifier e Preamplifier

e 20-Watt Amplifier » 2-Way Speaker System
o 10-Watt Amplifier + 3-Way Speaker System

e “Space-Spanner” Radio « 5-Transistor Portable

e “"Ocean-Hopper' Radio e 2-Transistor Pocket Radio
o "Ranger"” AC-DC Radio e Transistor Lab Kit

e 2-Way Intercom e 1-Transistor Radio

e Electronic Lab Kits e Photoelectronic System

e Crystal Set Electronic Photoflash

+ Wireless Broadcaster Phono Oscillator

knight-kits:
BEST BUY

INSTRUMENT
KITS

. . knight-kits:
5" Oscilloscopes
s Vacuum Tube Voltmeter BEST BUY
e Tube Tester
_ VG AMATEUR
« RF Signal Generator KITS
« Capacitor Checker e Signal Tracer
e R/C Tester » Audio Generator
« Transistor Checker o Sweep Generator o All-Band Ham Receiver  « 50-Watt Transmitter
« Flyback Checker « R/C Substitution Boxes e Self-Powered VFO « RF "“Z" Bridge

¢ 100 kc Crystal Calibrator e Code Practice Oscillator

ALLIED RADIO

404-PAGE ALLIED CATALOG FREE! - & ALLIED RADIO CORP., Dept. 121-H8
. 4 ‘ ! ‘ 100 N. Western Ave., Chicago 80, III.

Battery Eliminator Voltage Calibrator

] Send FREE 1958 ALLIED 404-Page Catalog

Name

o} Address

#& L

City i Zone State

write For Your FREE copy ropay

Semeess  CtOY COM
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You’ll find that Quam
speakers are heavier than
other speakers of
equivalent size and
magnet weight—because
they are built of stronger,
finer quality materials.

Quam speakers have
heavier gauge metal
baskets . . . larger and
more efficient magnetic
structures . . . more
insulating and
impregnating materials.
The result is a more
rugged, longer lasting
speaker that is sure to
be in perfect operating
condition when you take
it out of its factory
package. Quam speakers
are always shipped in
individual protective
cartons . . . never in bulk!

COMPAR
; THE WEIGHT
A+ | ofa

QUAM-NICHOLS
COMPANY

/238 EAST MARQUETTE ROAD
CHICAGO 37, ILLINOIS

ask [ QUAM,the quadily Mbomiﬂ Your spmkmmds

L INFRARED SNOOPERSCOPES

. Research
¢« Crime Detection
« Wildlife Study

Now available...complete Snanperscapes .PRICED $50 TO $85

LAMPS . OPTICS » TUBES + PARTS
Write taday for FREE Infrared Catolog!

Contains amazing low prices of assembled un: indi-

vidual parts. Also detailed description and appllc'xtlons

We have one of the world's largest stocks of Infrared parts and equipment.

McNEAL ELECTRIC & EQUIPMENT CO.
St. Louis 8. Mo.

4736 Olive St Dept. R-8,

Model M-2

"TREMENDOUS SAVINGS ON
PRECISION RESISTORS

Manufactured by leading company.
1% tolerance carbofilm, HiStability,
Low temperature co-efficiency. New,
Popular Ohmages.

5 1b. assortment of %, 1 and
Zwatts ... $5.00
10 1b. assortment............. $9.00

Please include postage with order.

UNITED SALES COMPANY
537 State Street Ithaca. New York

Army
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certainly do not. Your editor, who also
happens to be a ham, can sympathize
with Reader Breland’s comments.—
Editors.

£ Ed %

MULTIPURPOSE HAM ACCESSORY
To the Editors:

Correspondence with readers con-
cerning the “Multipurpose Ham Acces-
sory,” which I described in the Feb-
ruary, 1958 issue, has indicated that
some have been troubled with a low
audio output level. The unit described
in my article actually should have
enough audio output to be easily heard
in the average living room, for I use
mine to conduct code -classes for
groups of about fifteen individuals.
The wiring diagram was correct as it
appeared in Rapio & TV NEwS,

However, it might have been better
to connect capacitor C; directly to the
plate of the previous tube instead of
to the tap on potentiometer R, This
ought to boost the audio output ap-
preciably.

RALPH W.MYERHOLTZ, JR.
Highland, Indiana

We certainly go along with the au-
thor’s suggestion in this regard. With
the resistance of R, all the way in,
the large resistance of 5 megohms
would certainly cut down on signals
going through Cs-—Editors.

& * ES
TAPE-RECORDER WOW
To the Editors:

I have had some lengthy corre-
spondence concerning my article on
wow and flutter measurement, which
appeared in the January, 1958 issue.
Although I can appreciate the work
and effort that went into some of the
comments and mathematical analysis,
I would like to clarify the following
points:

1. A comment was made that the
definition quoted in the article for
per-cent wow and flutter was not in
agreement with the IRE definition. It
is true that the latter definition is
more specific in that the deviation is
stated as being an r.m.s. amount while
my definition did not so specify. The
fact is, however, that not all manu-
facturers are using the IRE definition.

"I was aware of this fact and it was

for this reason that the initial formula
does not specify whether the deviation
is r.m.s., peak, average, or otherwise.

2. A second point was made con-
cerning what was believed to be a
fundamental fallacy in the method of
measurement due to the fact that the
recording and playback processes are
mechanically linked together. The ac-
cepted method of measuring wow in
any recording is to first make the
recording and then play it back. This
is the basis not only of the method
described in the article, but is also the
basis of all commercially used and ac-
cepted methods of measuring wow.

3. One final point concerns the for-
mula used on page 41 of the article,
which gave the percentage of wow.
This formula should be revised so as
to employ the average deviation. This

RADIO & TV NEWS


www.americanradiohistory.com

NEW CATALOG /&

i
” "u"uy i /
from the L Ry Y

0 A i ‘ il /W#ﬁ/ //'//,’//////// ‘
| i) i iy
~ e /i/ﬂ 9

%?j// / J

i ‘! i ; 44;/ / / / et
—= g
g il -

RADIO SHACK'S
NEW MAIL ORDER -\
HEADQUARTERS - and it's absoiutely ~

THIS JULY we move seven warehouses, our executive and mail-order
and industrial sales forces to this vast building at 730 Common-
wealth Avenue in Boston, adding — in addition — a second big -
Boston store! No expense has been spared to give us and you the -
most accurate and FASTEST SERVICE in the entire country! B -

: 232 P FULL of -
REALISTIC i

B e 1 [ ] :

EM TUNER Vital Listings for:

e High Fidelity
Worth $90.00 ¢ Hobbyists e Servicemen =

o Schools — Labs ¢ Experimenters
¢ Amateurs e Industrials e
Our Regular Price EASY TO USE! -

Mﬂ“‘ e Comprehensive Product Index  —

o Complete Manufacturers Index =
% 3 Microvolt Sensitivity GUARANTEED!

% Tuned RF Stage! Automatic Frequency Control ® Handy Thumh Index -
% Complete with Gold-Tone Metal Cabinet! B . .. .c.cessacanansanans Tereyrrye ey = TTeTR STeTRTeTATE camno

P § 50 | oo RARIO SHACK vt s
TO: 730 COMMONWEALTH AVENUE, BOSTON 16 E

NEW MODEL of the FM tuner .
that reccived rave reviews in top [] Please Send FREE 232 pg. 1959 Catalog 8
audio magazine and reports! Attach .
to any amplifier, console or TV set. 55 D [J FM Tuner 36-888-2E @ $39.50 a
Compact. 9% x 4% x GYg" size. own, $ Check or M.O. Enc o
20-20,000 cps response, Armstrong- $E Mnanthly 1 P -U. Enc. 5
cype EM 5 Monthly :

RADIO SHACK CORP.

' 167 Washington St., Boston, Mass.
StoreS: 230 Crown St., New Haven, Conn.
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here is PROOF!

This table of STANCOR’S ex-
act replacement flyback cover-
age is based on an actual count
of the models listed in the latest
STANCOR TV Replacement
Guide. Only exact replacement
flybacks are listed. These per-
centages do not include fly-
backs that require chassis or
circuit alteration. Actually,
true coverage is even higher
than these figures indicate since

% o STANCOR covers dll of the

>

225 most heavily produced models.

Manufacturer SIt{z;rl:?ongXb:C(f\’sl‘ COVERAGE
Admiral 9 83%
Airline 11 81%
General Electric 14 959, Writ;z now for
. 0 your free copy of
0I¥mp|c 4 83% the latest TV
Philco 12 909, Transformer Re-
o placement Guide,
R_CA " 91 A’ listing over 17,000
Silvertone 11 749, TV. models and
Zenith 14 97% slsmpie.

CHICAGO STANDARD TRANSFORMER CORPORATION

3505 ADDISON STREET

. CHICAGO 18, ILLINOIS

Wholesale Only

SELLING

Receivers, Transmitters, Radar, Special
Purpose Tubes. Relays, Meters, Switches,
Connectors, Rectifiers, Transformers, Mo-
tors & Generators, Wiring Cable, Instru-
ments and All Electronic Components.

RADIO & ELECTRONIC SURPLUS

14000 BRUSH STREET
Detroit 3, Mich. TO 9-3403

4 N

"A Serviceman's Service"

ALL MODEL TELEVISION
TUNERS REPAIRED

$ 00 plus necessary

tubes and parts

5-DAY SERVICE after receipt. 90-Day War-
ranty on parts and workmanship.

Mfgrs., Distributors, Jobbers—ask
contract and quantity discounts.

Television Tuner Service Go.

about

k2534 Rusty Dr. Des Plaines, "LJ
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will make the formula read as follows:
Per-cent wow is equal to 100 times the
tape speed (ips) divided by four times
the recorded frequency times the dis-
tance between heads (inches). This
will halve the wow percentage ob-
tained by the formula in the article.
RicHARD GRAHAM
Allendale, New Jersey

Thanks to Author Graham for the
above comments. The method de-
scribed was not meant to be a labora-
tory-accurate system, but it is actually
a “poor man’s version” of the system
used in some commercial wow meters.
As a matter of fact, it is the method
commonly used before the advent of
direct-reading wow meters. Our
thanks also to readers Donald Savage
and John Griffiths for their comments
and analysis of Mr. Graham’s method.
—Editors.

ZERO_CL!PPER
To the Editors:

Many readers have inquired about
the .1-pfd. capacitor on the ‘Zero
Clipper” mounting board (May, 1958
issue). One side of this capacitor goes
to ground. The other side connects
to the junction of the 100,000-ohm
resistor and the 2-megohm potentiom-
eter.

The capacitor is optional. With the
capacitor out of the circuit (as in the
schematic diagram), turning the pot
changes the volume as well as chang-
ing the bias on the diodes. With the
capacitor in the circuit, moving the
pot will no longer change the volume
when it changes the diode bias, but
this is obtained at the expense of a
somewhat higher attenuation when
the clipper is used in the audio circuit
of a receiver.

HEecTor E. FRENCH
Sanborn Company
Waltham, Massachusetts

The capacitor was not shown in the
circuit, as this produced a device that
resulted in greater gain in the receiver
with which the clipper is used.—
Editors.

SATELLITE DOPPLER EFFECT
To the Editors:

As most everyone knows, the Dop-
pler effect (“Receiving ‘Explorer’s’
Radio Signals,” May, 1958) is caused
not by a change in the velocity of
propagation, but rather by a change
in the radial velocity of the trans-
mitter relative to the receiver.

Also, as any junior space cadet can
quickly calculate, the Doppler shift
on a 200 me. signal at 90,000 m.p.h.
will be only about 27 ke, and not 50
me., as was indicated in the article.

ROBERT S. DUGGAN, Jr.,, WAMIA
Atlanta, Georgia

Reader Duggan and many others
who pointed this error out to us are
right. The correct answer should have
been =+ 27 kc. for a total shift of
about 50 kc. rather than 50 mc. Sorry
for the typographical error.—Editors.
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RCA Institutes, Inc. Home Study Dept. RN-88
A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

Without obligation, send me FREE 52 page
CATALOG on Home Study Courses in Radio, Tele-
vision and Color TY. No Salesman will call.

The equipment illustrated and text material you get
with each course is yours to keep. Practical work with
very first lesson. Courses for the beginner and the
advanced student. Pay-as-you-learn. You need pay
far only one study group at a time.

. — - -t

Resident School courses in
Korean Vets! Enter discharge date

New York City offer compre-
hensive training in Television
and Electronics. Day and eve-
ning classes start four times
each year. Detailed informa-
tion on request. _
A

CANADIANS —-Take advantage of these same RCA
courses at no additional cost. No postage, no customs,
no delay. Send coupon to:

RCA VICTOR COMPANY, LTD.
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste coupon on postcard

August, 1958
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HARVEY'’S

MID-YEAR
 HAM EQUIPMENT
SALE

HERE’S
YOUR
CHANCE

. to get the buy of your
amateur life. Harvey Radio
Company, New York's Ieadmg
Ham Center’s mld-year sale is
now on. Whether you’re a ham
§ who has pounded a key for years
or one who has |ust received his
novice license, this is a ‘buy’ op-
portunity. Each item has received
W2DIO's careful attention—visual in-
spection, aircheck and equipment
approval, Nothing has been over-
locked to achieve your complete
satisfaction.

GONSET
MODEL

CONDITION
3025B—2-Meter

Communicator 6Y.  New
3057B—2-Meter
Communicator 12V, New
HARVEY-WELLS
T90—Mabile or Fixed
Transmitter Display Model 135.00
R9A—Mohile or Fixed

Receiver Displa:

CMA-50—Preamplifier Neve BHUE 112(51.33

St BARI:tER & WILLIAMSON
ransmitter Displa;

650 Matchmaster Disgla¥ thgg?!{ 3%323
651 Matchmaster Display Model 39.50
SONAR
120 M Transmitter New 90.00
JOHNSON
240-301-2 Pacemaker  Display Model 395.00

240-500-2 500 watt
Display Model 750.00
New 250.0

PRICE
150.00
175.00

Transmitter
240-102-2 Viking 11
HALLICRAFTERS
HT-31 Linear-Pair of
Push-Pull 811’s New
HT-33 1-KW SSB Linear Like New
ELDICO
MD-40P 40-Watt Mod-
ulator Kit New
SSB-500 1, KW Linear New
$$B-100A Exciter-
Transmitter Like New
COLLINS
Like New
Excellent
Very Good

If your address is APO or FPO,
you can be assured of the safe,
rapid shipment of every
Harvey product. From the
time your order is re-
ceived to its prompt
delivery, every de-
tail will be given
our personal
attention.

MAIL ORDERS SHIPPED

SAME DAY AS RECEIVED

' Established 1927
HARVEY RADIO €O., INC.
103 West a3rd St., Mew York 38, N. Y.

Judson 1-1500

JOHN T. THOMPSON has been ap-
pointed manager of the newly formed
distributor products .. sm.. :
division of Ray- &
theon Manufactur-
ing Company.

This new division
will have full re-
sponsibility for mar-
keting all of the
firm’s components
sold to electronic
parts distributors and which are pro-
duced by five of its seven manufactur-
ing divisions.

Prior to his new appointment Mr.
Thompson was associated with Gen-
eral Electric Company as manager of
distributor sales for its electronic com-
ponents division since 1950. He joined
the firm in 1939.

Mr. Thompson is a graduate of the

University of Michigan with a. B.A. de-
gree.
LEONARD G. WALKER, marketing man-
ager, microwave and industrial con-
trol department, Motorola, Inc., has
been appointed chairman of the micro-
wave section, Electronic Industries As-
sociation technical products division.

Mr. Walker succeeds Maury G. Sta-
ton, who resigned following a change
in his position with RCA. Walker
joined Motorola Inc. in 1951 after a
fifteen year affiliation with the Idaho
Power Co. as an electrical engineer.
GEORGE D. BUTLER has joined Interna-
tional Resistance Company as sales
director of the firm.

In his new posi-
tion Mr. Butler will
be responsible for
sales direction of all
of the firm’s plants
in addition to other
responsibilities.

He received his
B.S. degree at :
Princeton University and has been a
technical representative for Bendix
Aviation Corp., a senior engineer with
Carl L. Norden, Inc., a physicist with
American Cyanamid Co., and district
sales manager for Beckman Instru-
ments, Inc.

Mr. Butler was also vice-president,
director, and general sales manager of
Warren Electronics and was director
of sales for Norden Ketay Corp. until
his new appointment.
- £

SYMPHONIC ELECTRONIC CORPORA-
TION announces that the majority con-
trol of its stock has been acquired by
F. L. JACOBS CO. of Detroit. No change
in the present management of the com-
pany is contemplated . . . GENERAL IN-
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STRUMENT CORP. has formed a special
division for new product development.
It will be headed by Lawrence R, Hill

as divisional manager ... SERVOMECH-
ANISMS, INC. has consolidated its
two West Coast component divisions
into a single unit to be known as the
special products division. Constituting
the new unit are the facilities of the
former magnetic division at Haw-
thorne, Calif. and the former vacuum
film products division at El Segundo.
Both plants will continue in produc-
tion and personnel remains intact but
sales and administrative functions are
now centralized at 1000 El Segundo
Blvd., Hawthorne, Calif. . . . NARDA
ULTRASONICS CORP. has acquired AL«
CAR INSTRUMENTS INC. The subsidiary
will be operated as an independent di-
vision with production and research
activities being continued at the plant
in Little Ferry, N. J. under the same
management as before. The sales of-
fices, however, will be moved to the
parent company’s headquarters at 118-
160 Herricks Road, Mineola, L. I., N. Y.

GORDON E. BURNS has been appointed
distributor sales manager for General
Electric Company’s
receiving tube and
electronic compo- ¥
nents replacement
business.

In his new posi-
tion Mr. Burns will
plan and direct sales
policies and activi-
ties for the firm’s
nation-wide network of sales offices
which supply components to wholesale
electronics distributors.

For nearly eight years he served as
field sales manager for the company’s
replacement tube operation in Schenec-
tady, New York. He has been regional
equipment sales manager in Chicago
for the organization’s receiving tube
department since May, 1957.

EE

JOINT TECHNICAL ADVISORY COM-
MITTEE recently celebrated its tenth
anniversary. The Committee was
formed in 1948 when the Institute of
Radio Engineers joined with the Elec-
tronic Industries Association (then the
Radio Manufacturers Association) to
appoint a group of eight prominent
radio engineers as a committee of inde-
pendent individuals to cooperate with
Government and industry in solving
technical radio problems of national

and international public interest.
During the past ten years the group
has rendered valuable service to the
Federal Communications Commission
and other groups. Its work has con-
tributed to the reduction of radio
RADIO & TV NEWS
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CBS-Hytron
offers you

& over 400

You will find CBS-Hytron’s expanded industrial tube line the most comprehensive and the most de-
pendable. See it at your distributor’s. Ask him or write us for the CBS-Hytron catalogs you need: Power
Tubes, E-290T . .. Military and Special-purpose Tubes, E-290S . .. Gas Tubes and Power Rectifiers,
E-290C. .. Phototubes and Photocells, E-290P. More reliable products through Advanced-Engineering

CBS-HYTRON, Danvers, Massachusetts « A Division of Columbia Broadcasting System, Inc.
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lteétsi:'\igr-ﬁoo
fub'e fypes
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us‘l“ oy
. EaSTOHECK T B @

¢ NO MULTIPLE

SI1ZE: o
e SWITCHING
Diasyd . NO ROLL CHART CHECKING

The FAST-CHECK enables you to save valuable time and
eliminate unprofitable call backs. You earn extra money
and win confidence by showing your customer the actual
condition and life expectancy of the tube on the large meter
scale of the FC-2. The extra tubes you will sell each day will

CANNOT BECOME pay for the FAST-CHECK in o very short time.
OBSOLETE WIDE RANGE OF OPERATION

Engineered to accommodate all e
future tube types...new tube list-
ings furnished periodically.

Special compartment

to accommodate line cord
and CRT Test Adapter cable

Checks quality of over 600 tube types...more than
99% of all TV and radio tubes, including the newest
series-string TV tubes, auto 12 plate-volt tubes, OZ4s,

TRY T“E Fc-z = magic eye tubes and gas regulators.
8, ® .

Checks inter-element shorts and leakage.

B‘EFORE vou @ Checks for gas content.
PR = 7L . & Checks for life expectancy.
BUY IT!

Shiped on aprova! for
§ FREE 10 day trial...No
} obligation to buy

IMPORTANT FEATURES

v Checks each section of mulfi-section tubes and even if
only one section is defective the tube will read “Bad”
v 41 long lasting phosphor-bronze tube sockets accom-
modate all present and future tube types=—cannot become
obsolete v Less than 10 seconds required to test any tube
v Large D’Arsonval type meter is exfremely sensitive yet
rugged—is fully protected against accidental burn-out
v Line isolated v 7-pin and 9-pin straighteners con-

SATISFIEDl veniently mounted on panel v Quick reference tube chart

- - lists over 600 tube types v Line voltage compensation

Pay in small monfhly pay-
ments at net cash prices... A specially designed PICTURE TUBE ADAPTER cable is
no fmﬂnCmg Ch‘"ges now part of the FC-2 ... making it a highly efficient CRT Tester-
Rejuvenator, This feature eliminates the need of carrying extra
instruments and mckes the FC-2 truly an all-around tube testet,
The adapter enabies you to check all picture tubes (including the
new short-neck 110 degree picture tubes) for cathode emission,
shorts and life expectancy .. .. also to rejuvenate and restore
cathode emission of weak picture tubes.

MODEL FC-2—housed

mruggedcukcurrymg$ 5"
case complete with
CRT udupfer, 'ube

listings..... . . only

“*You've really made tube testing a snap’™ . .
almost got the cost of the Fast-Check paid oﬁ‘
with the extra mcney I've made, and it's
only 2 weeks since I received it'' ... " It's
easier to use than you said"’ ‘1 wouldn't
ever want to be without it'' .. . "I use it in the
shop and take it along on every call'’.

GUARANTEED FOR 1 FULL YEA_li

WHAT
SERVICEMEN* are
SAYING:ABOUT

THE FC-2

This extremely low price is
made possible only because
YOU ARE BUYING DIRECT
FROM THE MANUFACTURER

*Names on request

MAIL COUPON NOW—NO MONEY REQUIRED WITt v
lCENTU RY ELECTRONICS CO., INC. e sce winectn nv 8

Please rush the new Model FC-2 FAST-CHECK TUBE TESTER for a 10 day trial period. If | am not completely
I satisfied | will return the instrument within 10 days without further obligation. If fully satisfied | agree to pay

l the down payment within 10 days and the monthly installments as shown. No financing charges are to be l
added. Should ! fail to make payment when due, the unpaid balance shall become due and payable at once.

days after receipt of instrument. Bal-
ance $1.00 monthly for 5 months,
plus shipping charges.

B O PREPAID TERMS: Enclose $69.50 with | Address........occonrriiociiniinnnnn, e N T .
coupon as payment in full and Century

l will pay all shipping costs.

'l 10 doy moeney- back guarantee.

l[] BUDGET TERMS: Pay $14.50 within 10 l

B OB B R BB
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interference, to the more efficient utili-
zation of the band of frequencies avail-
able for radio communication, and to
numerous other subjects involving gov-
ernment regulations or industry self-
control.

The present chairman of the associ-

ation is Dr. William H. Radford, asso-
ciate director of Lincoln Laboratory of
the Massachusetts Institute of Tech-
nology.
BURT MENDELSON has been promoted
to the position of assistant director of
marketing for the
communications and
industrial electron-
ics division of Mo-
torola Inc.

He had been man-
ager of the market
and product plan-
ning department of
the division, which
manufactures two-way radio and other
industrial communications equipment.

In his new position Mr. Mendelson
will continue to supervise new product
and market planning activities as well
as assist in management of all mar-
keting department functions.

S

COMMANDER E. F. McDONALD, JR.,
founder-president and more recently
board chairman of Zenith Radio Cor-
poration, died recently after being hos-
pitalized for several months.

Commander McDonald had been a
business leader and prominent citizen
in Chicago since 1910 and was inter-
nationally known as a yachtsman, ex-
plorer, and author. Under his leader-
ship the electronics organization grew
from a small operation to its present
position in the radio-television indus-
try.

In 1923 Zenith Radio Corporation
was formed with McDonald as presi-
dent. That same year he established
ohe of the nation’s first broadcast sta-
tions, WJAZ at the Edgewater Beach
Hotel, and then founded the National
Association of Broadcasters of which
he became president.

Among Commander McDonald’s
many “firsts” was the pioneering de-
velopment of short-wave radio for long
distance communications. He outfit-
ted the 1923 Donald B. MacMillan Arc-
tic expedition with transmitters and
receivers, thus enabling the expedition
to keep in touch with the United States
through the long Arctic night, the first
Arctic expedition in history to do so.

Ed £ ®*
HOWARD W. SAMS & CO., INC. is plan-
ning a new, ultra-modern plant which
will cover 127,500 square feet of a
forty-acre park. Situated in a new in-
dustrial area at the junction of the
main north-south and east-west traffic
arteries into Indianapolis, Ind. at 62nd
and Guyon Rd., the new facility will be
served by a New York Central Rail-
road spur. The plant will be completely
air-conditioned and of brick and steel
construction . . . RAYTHEON MANU-
FACTURING COMPANY has agreed to
purchase 50 acres of land on Route 20
in Sudbury, Mass. The company plans

RADIO & TY NEWS
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GOOD JOBS . . . MORE MONEY
SECURITY . . . ALL CAN BE YOURS

YOU are needed in the great modern Tele-
vision-Electronics industry. Trained techni-
cians are in growing demand, at excellent
pay, in sales and service, manufacturing,
broadcasting, telecasting, communications,
research, and many other important 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 fasci-
nating opporwnities. OUR OUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!
YOUR TRAINING 1S ALL INCLUSIVE

We prepare you for a long list of job
opportunities. Thousands of TV and Radio
receivers are being sold every day—more
than ever before. And, now, Color TV is
here. Applications of Electronics in industry
—~AUTOMATION —are growing in tre-
mendous strides. The whole field is alive —
opening up new, important jobs rapidly.
National Schools complete training program
qualifies you in all phases of the industry.

YOU EARN WHILE YOU LEARN

Many students pay for their entire training —
and more — with spare time earning. We'll show
you how you can, too! Early in your course you
receive material that shows you how to earn
extra money servicing TV and Radio receivers,
appliances, etc., for friends and acquaintances.

August, 1958

RADIO-ELECTRONICS

OFTHEIHDUSTRY
HOME TRAINING

LEARN ALL g py g
BY SHOP METHoD

1. Television . .
including Color Ty

. Radio ... AM, M
. Industrial Electronics

5. Sound Recording
& Hi-Fidelity

6. Automation

L N

1. FCC License Preparation

. Communications B. Radar & Micro Waves

o

.v
. ¢
et~ Nationial-Schodls of Los

B, Angeles,- a-Practical-Resident
Technical:Schoo! ‘for. over 50
.years, train you at home by
‘Shop:Method - for -unlimited
opportunities:in All phases.of
TV Electronics, Radio. &

YOU GET EVERYTHING YOU NEED

Clear, profusely illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuable
equipment shown above—many other ma-
terials and services— consultation privilege
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU
NEED foroutstanding success in Electronics.

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS
WILL TRAIN YOU. SEND FOR FACTS TODAY
NO OBLIGATION.

YOU LEARN BY SHOP METHOD . ..
you do servicing, circuit analysis, and do
over 100 down-to-earth experiments. You
build a Superhet Receiver and a modern TV
Receiver, from the ground up, including a
new, big screen picture tube, You also re-
ceive a professional, factory-made MULTI-
TESTER, All of this standard equipment is
yours to keep .. . at just one low tuition.

[ ’Resident
ining in our REZ oy
'::;ey\::r e world's ™ cap|5“d

while YO!
full injormatmn.

Approved for =~
Gl Training [e i

NATIONAL SCH

LOS ANGELES 37, CALIF.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

GET FASY SERVICE - MAIL NOW TO
NATIONAL SCHOOLS, DEPT. RH-88
4000 §. FIGUEROA ST, LOS ANGELES 37, CALIF,

Rush free TV-Radio "Opportunity” Book and sample
lesson. No salesman will call.

AGE

ZONE STATE

) Check if interested ONLY in Resident School training at Los Angeles
VETERANS Guve date of Dircharge
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UNBEATABLE!
SPAULDING

““STRATO-TOWER"”’
|  FEATURING THE

ALL NEW
SCREW
ANCHOR
BASE

. No Concrete Necessary

. Completely Self-Supporting

. Unconditionally Guaranteed
{Base more satisfactory than
concrete or your money back)

. Absolutely No Hole To Dig

. Fast Instaliation . . . Base in 15 Min.,
Tower in 90 Min. (2 men)

. One Base Fits All Tower Sizes To
48 Ft.

. Tower Completely Golvanized

All Riveted Construction

. Beaded Channel Leg (Will not rust
inside like tubular type towers)

[T

+n

W

(=]

o o N

No. X40B qveustraten)

40 FT. HIGH = $99.95

Strew
Anchor

today for complete liter-
ature and details on
where fo get Spaulding
Strato-Towers for TV—
Ham—Civil Defense—
industrial Communica-
tions.

SPAULDlNG PRODUCTS COMPANY

550 West Barner Street
IN CANADA: Dethi Metal Products Co., Delhi, Ontario
22

Frankfort, Indiana

to erect an electronics laboratory with
approximately 80,000 square feet of
space. When completed, the new fa-
cility will employ from 300 to 400 em-
ployees. It is expected to be used for
radar development and will also house
an environmental test laboratory . . .
WESTINGHOUSE ELECTRIC CORPORA-
TION has established a new microwave
center in Ithaca, New York. The facil-
ity is a branch of the electronic tube
division in Elmira, N. Y. . . . Four new
product divisions have been established
by HEWLETT-PACKARD COMPANY in a
re-organization and expansion of the
company’s research and development
department. They are: electronic
counter, oscilloscope, microwave and
signal generator, and audio and video
equipment divisions . .. U. S. ELEC~
TRONICS DEVELOPMENT CORP. an-
nounces the transfer of its entire ad-
ministrative and manufacturing facili-
ty from Glendale, California to Phoenix,
Arizona. The new plant, located on a
16%-acre site, has 35,000 square feet
of space ... U. S. RELAY COMPANY's
new plant at 717 North Coney Avenue,
Azusa, Calif. is now nearing comple-
tion . . . LING ELECTRONICS, INC. has
moved into its new offices and manu-
facturing plant at Culver City, Cali-
fornia . . . MAGNETIC RESEARCH COR-
PORATION has formed a new Magne-
pulse division located at 3160 West El
Segundo Blvd., Hawthorne, Calif.

HUGH A. YOUNG has joined Packard-
Bell Electronics Corp. as sales manag-
er of the technical
products division.

Following World
War II, in which he
served four years as
an electronics officer,
he joined Gough In-
dustries, Inc., South-
ern California Philco
distributors, where
he trained salesmen, dealers, and service
organizations for the advent of com-
mercial television. He later became
sales manager of Philco Television and
in 1950 rejoined the distributing firm
as general manager of its branch oper-
ations.

From 1951 until 1954 he supervised
western sales activities for the com-
munications equipment division of Mo-
torola, first as zone manager and later
as regional manager. Since 1954 he
has represented several Los Angeles
firms, resigning from Allen B. Du Mont
Labs., Inc. where he was western re-
gional manager, to accept his new po-
sition.

Mr. Young is a senior member of the
Institute of Radio Engineers, among
other affiliations.
ELECTRONIC INDUSTRIES ASSOCIATION
has initiated a new statistical service
covering factory sales of printed cir-
cuit packages. In announcing the new
program it was revealed that during
1957 sales of these components were
valued at over $7.3 million.

The new statistical series was ini-
tiated at the request of the printed cir-
cuit section as part of a program which

Wwww americanradiohistorv com

also contemplates the compilation of
accurate industry data on factory sales
of printed wiring boards for all types
of electronic construction.

MICHAEL BALOG has been appointed
to the newly created post of manager
of manufacturing and engineering for
the semiconductor division of Sylvania
Electric Products Inc. ... Burgess Bat-
tery Company announces the election
of FRED J. KIRKMAN as president . . .
The appointment of PERRY R. ROEHM
as director of marketing for Interna-
tional Telephone and Telegraph Corp.
has been made known HARRY
SCHECTER has joined Zenith Radio
Corp. as merchandising assistant to
the firm’s vice-president and director

of sales ... Pilot Radio Corp. has
named IRA L. JOACHIM advertising
manager . . . JOHN FABIAN is the new

manager of Lafayette Radio’s indus-
trial division . . . RCA has appointed
CARL V. BRADFORD director, regional
operations . . . Pyramid Electric Co.
has elected MILTON N. LaPIDUS chair-
man of the board and RALPH M. SCA-
RANO president . . . LEO HAHN and
EUGENE VAN CLEVE have been pro-
moted to the positions of field sales
manager and advertising sales promo-
tion manager, respectively, of Emerson
Radio & Phonograph Corp. . . . Blon-

-der-Tongue Electronics named AMES F.

GIORDANO chief engineer . . . EDGAR
E. STAHL has joined Howard W. Sams
Co., Inc. as director of the firm's newly
established educational division .

W. W. ROODHOUSE has been “upped”
to general sales manager of Collins
Radio Company ... GEORGE W, FEL-
LENDORF has joined the staff of Radio
City Products Co., Inc. as sales and
contracts manager . . . C. B. C. Elec-
tronics Co., Inc. has appointed MANUEL
DOXER to the post of plant manager . . .
JOHN J. KELLY and JOHN A. SHEERAN
have been named to newly created
managerial posts in the equipment
manufacturing division of Allen B.
Du Mont Laboratories, Inc. Mr. Kelly
is the division’s director of material
and Mr. Sheeran the manager of manu-
facturing operations ROBERT L.
ANDERSON is now Zenith Radio Cor-
poration’s manager of market research
and sales statistics . .. Eitel-McCul-
lough, Inc. has named GORDON M.
PETERSON to the new post of adminis-
trative assistant to the director of
marketing . . . The appointments of
ROBERT L. SHAW and HARRY H. MAR-
TIN as general marketing manager and
general manufacturing manager, re-
spectively, have been announced by
Sylvania Home Electronics, a division
of Sylvania Electric Products Inc. . . .
RAYMOND P. BERGAN has been named
vice-president, consumer products, of
National Carbon Company, division of
Union Carbide Corp. ... RAY R. EP-
PERT has been named president of Bur-
roughs Corp. ... General Cement Mfg.
Co. named ANTHONY C. VALIULIS ex-
ecutive vice-president and RUSSELL D.
GAWNE vice-president in charge of
sales . . . DR. WILLIAM H. DUERIG has
been appointed vice-president in charge

(Continued on page 121)
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BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To help you learn fast the practical side

2

send you expertly engi-
neered training kits to
test and assemble for

interesting,

valuable
shop-bench -

- practice!

o e The new Sprayberry
4 Training Television Re-
i ceiver, built and tested

in 5 sections. \ :

o ® Now offered . .. this fine
; modern oscilloscope.
é e You build this powerful

two-band superhetero-
¢ dyne radio receiver.

C AT

' You build the
Y new Spray-
. berry tester
\ —acomplete
18-range
Volt-Ohm-
Milliam-
meter test
meter.
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of Radio-Television, we -

ALOC
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WE'RE MAKING IT E:;slni THAN EVER TO BECOME A WELL PAID
RADIO-TEL VISION SERVICE TECHNICIAN

B TR R
.~ SPRAYBERRY

x % « x This great industry is begging
for trained men . .. to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands... trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now—just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio-Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free— Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once...mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all free. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

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

1512 Jarvis Avenue, Dept. 25-K,

Mail This Coupon Now—No Salesman Will Call

Sprayberry Academy of Radiv-Television
Dept.25-K, 1512 W_ Jarvis Ave., Chicago 26, IIl.

alog and Sample Lesson FREE.

NAME e . . Aze
ADDRESS......ooooeo
CITY e ZONE...._STATE
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P.Ie.ase rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand this does not obligate me
and that no salesman will call upon me. Include New Cat-

SPRAYBERRY Academy of Radio-Television

Chicago 26, illinois
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Want REAL high fidelity in-
a weatherproof speaker?

‘BETTER LOWS: Balanced
“‘compression’ folded horn,
starting with large throat and
energized by top quality
~woofer drivers provides more
lows than other designs.
BEYTER HIGHS: Driver unit
tweeters with exclusive pat-
ented wide-angle horn designs
transmit more highs with
greater uniformity . .. high
frequency response that you
can hear!

BEYTER EFFICIENCY: Dual
range theater-type system
permits uncompromising de-
sign of the woofer and tweeter
sections for greatest effi-.
ciency. These speakers pene-
trate noise with remarkable
fidelity and intelligibility.
LESS DISTORTION: Separate

low and high frequency driver
systems with electrical cross-
over reduce intermodulation
and acoustic phase distortion
found in other systems which
use two different horns on a
single diaphragm.

BEYTER ACOUSTICS: Smooth
projection characteristics, de-
void of excessive peaks or
‘“hot spots,” help prevent echo
and combat reverberation

effects ... every installation is

a successful one.

MORE DEPENDABLE: Experi-
enced mechanical engineering
and careful electrical design
meet the challenge of diversi-
fied application and environ-
mental hazards. Rugged and
conservatively rated—you can
rely on the LC series speakers,

All LC series speakers boast these outstanding features of design,
construction and performance. And for maximum economy in
amplifier power, equipment and installation costs, each particular
model was developed to perform its own special function without
compromise. An added feature is the sturdy serrated “U’ bracket
for quick easy setups, horizontal or vertical. Choose the specific
LC speaker best suited to your next high fidelity installation,
indoor or outdoor: sound trucks, auditoriums, stadiums, office
buildings, restaurants, church interiors, patios, lawns, etc.

MODEL WLC...Heavy Duty System The largest of the series,

the WLC has brought full range high fidelity performance to . h
auditoriums, concert halls, parades and stadiums throughout .
the world for well over a decade. All the refinements, all the ' pio.
innovations that come of this extensive field experience are i
embodied in the present production. For exceptional uniform-

ity of response and dispersion of full-bodied sound at higher

output levels . . . the WLC is the only answer. erwonk v
Power capacity: 30 watts. Frequency respense: 50-15,000 cps. Impedance:

8 ohms. Dispersion: 90°. Sound pressure level*: 120 db, Diameter: 331»”,

Depth: 207, Shpg. wt.: 72 Ibs. List: $250.00,

MODEL BLC...For General Applications A sensation the
moment it was introduced, the BLC has continued to set new
standards for general applications in high quality p.a. work . ..
for voice and music, indoor and outdoor. Relatively light in
weight, shallow in depth and easy to transport, the BLC can be
installed anywhere. It may be used in place of trumpet/driver
units (price compares favorably) except under extremely noisy
conditions or where maxinum penetration is required.

Power capacity: 25 watts, Frequency response: 70-15,000 cps. Impedance:
8 ohms. Dispersion: 120°. Sound pressure fevei*: 119 db. Diameter:
2234". Depth: 914", Shpg. wt.: 21 [bs, List: $86.00.

—

LOW 5360 ENEAGY

LOW FREQ. ENERGY

MODEL MLC...Compact Version for Music/Voice New-
est in the LC series, the MLC is especially suited for low level
speaker distribution systems or for coverage of moderate-size
crowds or areas. Unusually good articulation and musical bal~
ance make the MLC ideal for paging or sound reinforcement
systems where naturalness is important, with no harsh blare or
“hot spots.” The highly efficient MLC operates easily off
existing high fidelity systems for music outdoors at low cost.
Power capacity: 15 watts. Frequency response: 150-15,000 cps. Imped-
ance: 8 ohms, Bispersion: 120°, Sound pressure level*: 117 db. Diameter:
1234" w. x 918" h, Depth: 1054, Shpg, wt.: 10 Ibs. List: $54.50.

Tow F110 ENEIGY

LOW 5810 Enpecy

*Taken at 4 {t., 150-1250 cps.with 1 cps.sweep.

Send for the all-new 64-page UNIVERSITY TECHNILOG
Invaluable reference and guide book for planning public
address loudspeaker systems. $1.00

Only book of its kind—packed with the solid, factual information

you need to save time and money in planning sound systems.

Authoritatively covers in detail: how to select the proper driver

24

for the specific job, directional vs. wide-angle horns, best use
of radial trumpets, high fidelity in P.A., coping with reverbera-
tion, overload protection, etc. Includes comprehensive specifica-
tions, charts, diagrams, latest product information and the
exclusive SOUND SYSTEM DESIGN CHART — effective guide for
planning typical instaliations. Send $1.00 to Desk S-6, University

i Loudspeakers, Inc., 80 So. Kensico Ave., White Plains, N. Y.
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Latest Information ‘5/’;0‘?‘-%4'//

on the Electronic Industry 3

By RADIO & TV NEWS'
WASHINGTON EDITOR

SERVICING INDUSTRY INCOME HAS NEARLY TREBLED SINCE 1951--Electronic
equipment installation and servicing income is now over $2.6 billion, EIA Service
Committee Chairman Kenneth H. Brown reported recently in his annual report; nearly
three times what it was seven years ago.

ELECTRONICS UPSWING NOTED—A very definite upswing, following the slump in
the last half of '57, with sales increases ranging from 10% to 40% since January,
was revealed by D.C. Duncan, president of the West Coast Electronics Manufacturers
Association. He said that '58 volume should approach $14.5 billion, compared
with the $13.2 billion recorded for '57. The income figure was based on billing
in distribution, service, installation, and broadcasting, as well as general
manufacturing.

FCC TO PROBE IMPACT OF CATV, TRANSLATORS, SATELLITES, BOOSTERS ON TELE—
CASTING—The impact of community-antenna TV systems and TV translator, satellite,
and booster operation on the orderly development of television broadcasting is now
being surveyed by the Commission . . . A l4-point quiz is being used to determine
whether or not these systems affect broadcasting service . . . CATV systems are
reported to be serving half a million homes; they do not now require any FCC
authorization. Satellite and translator TV stations are licensed to bring programs
to small communities. They do not originate local programs but pick up and
re-broadcast programs of outside TV stations, with the latter's permission.
Translators operate on the upper 14 u.h.f. channels only and translate (convert)
programs of outside u.h.f. or v.h.f. stations for local u.h.f. reception .

-‘Typical questions posed by the FCC are: How many persons receive their only
satisfactory TV service from regular TV stations located in or near communities

in which CATV systems, boosters, or translators are operating? What basis, if any,
is there for the assumption by the FCC, under present law, of licensing and
regulatory powers over CATV systems?

FISHING-BOAT OWNERS PENALIZED FOR FAILURE TO CARRY RADIO—Operators of a
6-passenger 9.8x30.5-foot charter fishing boat, ''Step N Catchem'', found operating
off Florida without required radio protection, were fined $600 for the violation
.o and when the money was not forthcoming, a Federal court at Tampa ordered
the vessel seized for sale to satisfy the judgment . . . Later, the Government
accepted payment of $450 by the craft's owners, on a written agreement to install
the required radio equipment.

A.F. CONTROL TOWER OPERATIONS ON WHEELS—A series of seven small two—
wheeled trailers containing the necessary equipment for Air Force ground support
operations is the latest Air Research and Development Command project to provide
fast mobile units for aircraft control and navigational assistance.

NAVY ELECTRONICS RELIABILITY BIBLIOGRAPHY RELEASED—The first two volumes
of the Navy Electronics Laboratory's NEL Reliability Bibliography have just been
published . . . Reliability research is covered in 10 areas of electronics
research and development; circuit design, components, tubes, failure analysis,
general human engineering, maintenance, mechanical design, systems, and testing.
Basic volume PB 1211838, contains 104 pages and is priced at $2.75. Supplement,
PB 121838 S, with 160 pages, is priced at $3.00. Both are available from 0TS,
U.S. Department of Commerce, Washington 25, D.C.

SIX TRANSLATORS TO SERVE CENTRAL UTAH—Six TV translator stations will soon
be translating programs of Salt Lake City stations KUTV (channel 2), KSL-TV
(channel 5), and KTVT (channel 4); three (channels 70, 80, and 74) to sServe jointly
communities of Fillmore, Meadow, and Kanosh, and three (channels 83, 72, and 77)
for Delta and Oak City in Millard County, Utah. —30~

August, 1958 25
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The Firs AMPLIFIED
-FM HOME SYSTEM

KITCHEN

AMPLIFIE

* A Completely Engineered, Fully Amplified System
—Not a Multi-Set Booster

* Simple...Solderless...300 Ohm Twin-Lead Installation
% Sets not "Tied Down”, can be moved anywhere
* "Snow Free”” TV and "Hiss Free” FM Reception

The FIRST truly engineered, amplified system designed
for the home! Supplies Hi Fidelity reception to TY

and FM receivers in any room! Makes TV sets truly
portable ...new TV and FM receivers can be added
with a simple plug-in connectionl

The Jerrold Home System features a low noise, high
output, printed circuit amplifier that increases the
TV and FM antenna signals 6 times (15 db). 300
ohm Twin-Lead is used to distribute the amplified
signal throughout the home. Receivers are
connected to the system by newly designed

Home Outlets and Plugs.

The Jerrold Home System opens up a whole new market
for the serviceman. it enables him to provide better
TV and FM reception in any signal location.

For complete details contact your Jerrold distributor
or write to Dept. PD 66

m%@;@rsm

HOME SYSTEM COMPONENTS

BEDROOM =
e
BEDROOM é e
e
LIVING ROOM A =
* AMPLIFIER -
@ ?o .
G
oe
\ ' § uriity rRoom -é

TV-FM

HOME AMP. .. MODEL HSA-46

The 1st printed Circuit TV-FM amplifier.
Greatly improves weak signals; flat response
across entire {(VHF) TV-FM band. Only 2 tubes,
designed for 24-hr. operation, consumes only
18 watts. Color compatible, UL approved.

$4995 st
< FLUSH OUTLET... MODEL HSA-140
$275 ust ) N
SURFACE OUTLET. .. MODEL HS-135 »

$195 ust £

The outlets supply clear strong signals with-
out interference between sets. Each includes
Perma-Grip plug for TV or FM. Color: Ivory.

No Trimming of Wire Neces-
sary...No Soldering! Quick
Screwdriver Installation.

ALSO AVAILABLE
in ready-to-install
kit form

Home System Kit
Model HSK-300
Contains everything {except
antenna) for complete 5 outlet
system—including Twin-Lead.

ELECTRONICS CORPORATION

The Jerrold Building, 15th & Lehigh, Philadelphia 32, Pa.

$86775 ust

For Installation in New Homes
and Existing Homes,

Jerrold Electronics Corp., Ltd,, Toronto, Canada * Export Representative, CBS International, New York 22, New York

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING

RADIO & TV NEWS
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{ in HI-FI
the best buys are

World-famous
EICO advantages

components
structions

eq_ui.pm_ent—-;—r‘ight;? j shelf
hood EICQ dealers. Normail delays

Stereo
Amplifier-Preamp
HF81

Bookshelf
Monaural Integrated Amplifiers: Speak}s};sslystem
50, 30, 20, ard 12-Watt
(use 2 for Stereo)
e T == ,Speaker System HFS2
ﬁ'l', "~ | Monaural Preamplifiers: 35" H X 15%" W x 113" D
315

i s

(stack 2 for Stereo)

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

:Oven'1 MILLION .E}CO jnstruments in.yse thiou, L_t;hp. world:

August, 1958

STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifier selects, preamplifies
& controls any stereo source — tape, discs, broadcasts.
Distortion borders on unmeasurable. Self-powered. Works
with any 2 high-quality power amplifiers such as EICO
HF14, HF22, HF30, HF35, HF50, HF60. Available shortly.
HF81: Stereo Dual Amplifier-Preamplifier selects,
amplifies & controls any stereo source — tape, discs,
broadcasts — & feeds it thru self-contained dual 14W
amplifiers to a pair of speakers. Monophonically: 28
watts for your speakers; complete stereo preamp.
Ganged fevel controls, separate focus (balance) control,
independent full-range bass & treble controls for each
channel. Identical Williamson-type, push-pull EL84 power
amplifiers, excellent output transformers. “‘Low silhou-
ette’ construction. Kit $69.95. Wired $109.95, incl. cover.
MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
HF65: superb new design. Inputs for tape head, micro-
phone, mag-phono cartridge & hi-level sources. IM dis-
tortion 0.04% @ 2V out. Attractive ‘'low silhouette"
design, HF65A Kit $29.95, Wired $44.95. HF65 (with power
supply) Kit $33.95. Wired $49.95.
HF61: ‘‘Rivals the most expensive preamps' — Marshall,
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with
power supply) Kit $29.95. Wired $44.95.
MONAURAL POWER AMPLIFIERS
{use 2 for STEREO)
HF60: 60-Watt Ultra Linear Power Amplifier with
Acro T0-330 Output Transformer; wide band-width, vir-
tually absolute stability & flawless transient response,
‘‘One of the best-performing amplifiers extant: an excel-
lent buy..” AUDIOCRAFT Kit Report. Kit $72.95. Wired
$99.95. Matching Cover E-2 $4.50.
HF50: 50-Watt Ultra Linear Power Amplifier with
extremely high quality Chicago Standard Output Trans-
former. Identical in every other respect to HF60, same
specifications at 50 watts. Kit $57.95. Wired $87.95.
Matching Cover E-2 $4.50.
HF35: 35-Watt Ultra-Linear Power Amplifier version
of the HF60 above. Kit $47.95, Wired $72.95.
HF30: 30-Watt Power Amplifier employs 4-EL84 high
power sensitivity output tubes in push-pull parallel, Wil-
liamson-circuit, 20 db feedback, & high stability margin.
2-EZ81 full-wave rectifiers for highly reliable power
supply. Unmatched value in medium-power amplifiers.
Kit $39.95. Wired $62.95. Matching Cover E-3 $3.95.
HF22: 22.Watt Power Amplifier version of the HF60
above. Kit $38.95. Wired $61.95.
HF14: 14-Watt Power Amplifier of the HF81 above.
Kit $23.50. Wired $41.50.
MONAURAL INTEGRATED AMPLIFIERS
{use 2 for STEREQ)
HF52: 50-Watt Integrated Amplifier with complete
‘“front end"' facilities & Chicago Standard Output Trans-
former. Ultra-Linear power amplifier essentially identical
to HF50. “‘Exceilent value' — Hirsch-Houck Labs,
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50.
HF32: 30-Watt Integrated Amplifier combines excel-
lent HF30 power amplifier above with versatile preampli-
fier featuring tape head & microphone inputs, scratch &
rumbie filters, all amplifier facilities. Kit $57.95. Wired
$89.95, Both include cover.
HF20: 20-Watt Integrated Amplifier complete with
finest preamp-control facilities, excellent output trans-
former that handles 34W peak power, ptus a full Ultra-
Linear Williamson power amplifier circuit. '‘Well-engi-
neered” — Stocklin, RADIO TV NEWS. Kit $49.95. Wired
$79.95. Matching Cover E-1 $4.50.
HF12: 12-Watt Integrated Amplifier provides com-
plete “‘front end'’ facilities & excellent performance for
any medium-power application. “Packs a wallop”' —
POPULAR ELECTRONICS. Kit $34.95, Wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREO)
HFS$2: Natural bass 30-200 cps via slot-loaded 12-ft.
split conical bass horn. Middles & lower highs: front radi-
ation from 8v2” edge-damped cone. Distortionless spike-
shaped super-tweeter radiates omni-directionally. Fiat
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD 36",
1514, 113»”. “Remarkable realism; eminently musical;
unusuai suitability for stereo.” — Holt, HIGH FIDELITY,
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95.
HFS1: Bookshelf Speaker System, complete with fac.
tory-built cabinet. Jensen 8” woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps range.
Capacity 25 w. 8 ohms. HWD: 117 x 23" x 9. Wiring time
15 min. Price $39.95.
FM TUNER

HFT90: surpasses wired tuners up to 3X its cost. Pre-
wired, pre-aligned, temperature-compensated “front end”
— drift-free. Precision ‘“‘eye-tronic’ tuning. Sensitivity,
1.5 uv for 20 db quieting — 6X that of other kit tuners.
Response 20-20,000 cps =1 db. K-follower & multiplex
outputs. *‘Drift ahsolutely absent; audio quality excel-
fent; novel tuning quite effective.” — ELECTRONICS
ILLUSTRATED. Kit $39.95*. Wired $65.95*%. Cover $3.95.

#LESS COVER, F, E.T, INGL.

EICO, 33-00 Northern Blvd,, L.I.C. 1, N. Y. R-8

| SHOW ME HOW TO SAVE 50% on 60 |
| modeis of top-quality equpment as |
| checked below. 0 Hi-Fi |
f 0 Test Instruments 0 Ham Gear. |
Send FREE literature & name of neighbor-
| hood EICO dealer. |
b NAME. oo !
} ADDRESS.... :
l CITY (e . . [

www americanradiohistorv com

Copyright 1958 by Electronic ?Ins'r.'c_o.;, Inc.
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ﬂle specs Brove ,.' 5
your. BEST BUY is
®

for COLOR & Monoch Ime TV servicing

FREE CATALOG

shows.you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.
MAIL CO”PO’I*IM‘W.’“

NEW!
TV-FM SWEEP
GENERATOR &
~ MARKER #368

25 %% KT wReD
: - 56995.\’ 2 .'.9.,51

Entirely electronic sweep circuit (no mechanical
devices) with accurately-biased increductor for e
excellent linearity. Extremely flat RF output: new 4
AGC cireuit automatically adjusts osc. for max. -
output on each band with min. ampl. variations. -
Exceptional tuning accuraey: edge-lit hairlines E
eliminate parallax. Swept Ose. Range 3-216 mc in =
5 fund. bands. Yariable Marker Range 2-75 mc in .
3 fund. bands; 60-225 mc on harmonic band. 4.5 §
me Xtal Marker Osc., xtal supplied. Ext. Marker |
provision. Sweep Width 0-3 mc lowest max. devia- |
tion to 0-30 mc highest max. dev. 2-way blanking. .
Narrow range phasing. Atterinators: Marker Size,
_RF Fine, RF Coarse (4-step decade). Cables: out- |
put, ’scope horiz., 'scope vertical. Deep-ctched
satin aluminum panel; rugged grey wrinkle stecl
_cabinet. E A, ol

b o EEEN

i

NEW! RF

SIGNAL GENERATOR
#324
KiT
52695

150 ke to 435 mec with ONE generator! Better
value than generators selling at 2 or $ times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-400 ke, 400.1200 ke, 1.2-3.5 me,
3.5-11 me, 11.37 me, 37-145 mec; 1 harmonie
band 111-435 me. Freq. accurate 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.
directly plate-modulated by K-follower for
improved mod. Variable depth of int. mod. 0-50%
by 400 cps Colpitts osc. Variable gain ext. ampli-
fier: only 3.0 v needed for 30% mod. Turret-
mounted coils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AF sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out,
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-ctched satin aluminum panel; rugged grey

wrinkle steel cabinet.

WIRED

| TURN PAGE
FOR MORE
EICO VALUES

: NEW! DYNAMIC
e’®l . _lg CONDUCTANCE
- TateeeRues 3V TUBE & TRANSISTOR

o fifitde o S
=t e 5o

COMPLETE with steel cover and handie.

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

NEW!
COLOR

- and Monochrome

5” 0SCILLOSCOPE
#460
KIT WIRED
57995 $]2950

© Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z $ 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 positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling;: bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; filter; bezel fits std photo cquipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull

hor. ampl., flat to 400 ke, sens. 0.6 rms mv/in. f
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps

outputs. Astig. control. Retrace blanking. Phasing
control.

NEW! PEAK-to-PEAK
VIVM #232 & UNI-
PROBE {pat. pend.)

KIT WIRED
52995 54995

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

" Uni-Probe — exclusive with
EICO ~ only 1 probe performs
> oll functions! .
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 414” meter, can’t
burn-out circuit. 7 non-skip ranges on every
function. 4 functions: +DC Volts, —-DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% precision ceramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volis: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v.with HVP probe &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6ALS5, selenium rectifier; xfmr-
operated. Decp-etched satin aluminum-panel,
rugged grey wrinkle steel cabinet.

' ® Send for
L FREE CATALOG

Jow

Prices 5%

igher on West Coasy.

L.1.C. 1, N.Y.

www americanradiohistorv com

WIRED §

5” PUSH-PULL
0SCILLOSCOPE
429

KIT $44.95
Wired $79.95

7" PUSH-PULL
O0SCILLOSCOPE
=470
KIT $79.95
Wired $129.50

WEEN
i o

TUBE TESTER
625

KIT $34.95
Wired $49.95
¢ tests 600
mil series
string type
tubes
e illuminated
roll-chart

DCto 5MCLABR TV §

6V & 12v
Battery Elim
& Charger
#1050:
KIT
$29.95
Wired
$38.95

Extra filtered for transistor eqpt., #1060
Kit $38.95 Wired $47.95

Sep. hi-gain RF
& lo-gain audio
3 inputs.

o0 Special noise
voo ¢ locator. Calibra-
®. - ted wattmeter.

KIT $24.95
Wired $39.95

20,000 Ohms/Volt
V-0-M £565

KIT 24.95
Wired $29.95

1000 Ohms /Voit
V-0-M =536
KIT $12.90

Wired $14,90

2=

Reads 0.5 ohms
_—500 megs, 10
mmfd—5000 mfd,

power factor,

KIT

$19.95

Wired
$29.95

R-C BRIDGE & R-C-L COMPARATOR
743508

4 ] Address. .
) . City.......... .

High Voltage Probe-1 ............ $6.95
High Voltage Probe-2 .. ... $4.95

SCOPE PROBES

Demodulator $5.75

Direct $3.95

Low Capacity .. $5.75
EICO, '?-:‘l-golNNort#arn Bivd., R-8

Show me HOW TO SAVE 50% on Test Equip-
ment and Hi-Fi. Send me FREE Catcloeg ond
nome of neighborhood distributor.

RADIO & TV NEWS


www.americanradiohistory.com

By MAURICE P. JOHNSON

U.H.F. Communication Equipmeht:
Design Engineer B

far beyond ordinary line-of-sight distances.

given impetus by the persistent need for additional

channel space as the spectrum fills with various serv-
ices. In addition, reliability of the communication link is
becoming increasingly important. Toward these ends,
recent progress has been made in the development and
application of a new communication method, known as |1
“trans-horizon” or ‘“scatter” transmission. This article is
designed to acquaint the reader with the general principles 200 i \
of this new communication technique. = F? lAYER \

]'HE advancement of the radio communication art is = 250

Ground Waves and Sky Waves ‘ Py,

The behavior of the radio waves which are radiated g
from an antenna is determined, in part, by the operating
frequency and by the angle ol radiation. Energy leaving
the antenna along the surface of the earth is called the W]SH
ground wave, while that directed upward at an angle is =
known as sky wave.

The ground wave is of interest because it is utilized
by standard broadcast stations in the 340 to 1600 kec.
range. This ground wave blankets the local service area
of the station, but the signal strength dies out rapidly
as the distance from the antenna increases. The energy
varies inverscly as the square of the distance from the ! A2
anfenna (free-space loss) plus additional attenuation duce .
to absorption by the earth’s surface. As the operating fre-
quency is increased, the losses become cven greater, so
the ground wave is not useful for distant communication
except at very low frequencies. Let us then consider the
sky-wave component of radiation. This wave would be of
little value were it not for the fact that the atmosphere
acts to return some of the energy to earth again.

The atmosphere may be considered as a series of layers
of gases—primarily oxygen, nitrogen, and hydrogen. The
pressure and density decrease rapidly at distances re-
moved from the earth’s surface. The “troposphere,” the
layer closest to the carth, is responsible for weather and
cloud formation and, most recently, is being utilized for
wh.f. tropospheric scatter communication to be discussed
later. Next is the stratosphere, while at altitudes from
30 to 250 miles exists the layer of importance to sky-wave
radio communication, known as the ionosphere.

ow
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The "Texas Tower” installation at top right makes extensive use of
scatter, Drawing at right shows how ionosphere affects radio waves.
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A rack-mounted receiver used for single-
channel scatter circuit. The equipment
shown is the Type 1245 made by National
Company. This and similar gear is being
used in both commercial and military ex-
perimental scatter communication work.

An antenna installa-
tion in Arctic Scatter
Link. This type of
communication is be-
ing used extensively
during the IGY tests.

Some energy from the sun’s ultra-
violet radiation is expended in ionizing
the atmospheric gases to form the
ionosphere. The various gases differ
in their ability to absorb this solar
energy, so layers of ionization are
formed. In order of altitude, these
layers are designated as D, E, and F.
Since these layers are established from
the sun’s radiation, it follows that they
are subject to variation over the di-
urnal cycle.

During the day, the D layer is
found at an altitude of approximately
50 miles. This layer is most intensely
jonized at noon and disappears com-
pletely at night. It does not reflect
the sky wave, but it does absorb
energy from, and thus attenuates, sig-
nals passing through the layer.

At an altitude of approximately 80
miles is found the E layer, also a day-
time region, which acts to absorb the
iower frequencies, but does reflect
waves in the 2 to 10 mec. range back
to the earth.

At altitudes of 150 to 250 miles, the
interesting F layer is found. During
daylight hours, this may exist as two
separate layers, F1 and F2, but at
night the ionized regions combine to
form the single F layer. This layer
is important because it is the only
ionized region which exists at night.
Also, because the gas pressure at this
elevation is low, there is less variation
in the layer from day to night.

Up to about 30 mec., signals passing
through the E layer are reflected by
the F layer. Bending by the ionosphere
is greatest at lower frequencies; as the
frequency increases a point is reached
where the bending 1is insufficient
to return the signal to earth and the
signal is thus lost to any earthbound
receiving site. The distance from the
antenna to the point where a signal
returns to earth is the ‘“skip” dis-
tance and is a frequency function. The
iransition between useful skip and lost
signal is the ‘‘critical” frequency. This
varies diurnally, seasonally. and with
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sunspot cycles, but generally occurs
near 30 mec. Ionospheric skip has thus
made possible long-range communica-
tion in the 2 to 30 mec. range, so
widely used by short-wave hroadcast,
ham, and communication services.
Higher frequency bands have been
used for line-of-sight paths, but this
picture is now changing with the de-
velopment of scatter.

Critical and Usable Frequencies

As the ionosphere 1is constantly
changing, skip propagation is not as
dependable or predictable as ground-
wave coverage. Just as changes in the
troposphere are studied and predicted
by the meteorologist, the ionospheric
phenomena have been subjected to
study and forecast. Some terms used
in this study are worthy of mention.
The “critical frequency” is the highest
frequency which will be returned to
earth when a wave is directed verti-
cally upward toward the sky. This is
not necessarily the same as the highest
frequency which can be reflected back
to earth if the wave is directed at an
angle toward the ionosphere. The

Fig. 1A. Simplified drawing illustrat-
ing the “line-of-sight’” path principle.

“maximum usable frequency” (m.u.f.)
is the highest frequency which will be
reflected back to a specific receiving
location. The m.u.f. may then be high-
er than the critical frequency because
of the angle involved. The “optimum
working frequency” (o.w.f.) takes into
account the possibility of the m.u.f.
changing during an operating period,
by providing a safety factor to keep
ionospheric changes, weather, sunspots
etc. from destroying the communica-
tion system. Therefore, the o.w.f. is
lower than the m.u.f. and is changed
according to ionospheric conditions.
Thus, it becomes necessary to keep
changing the o.w.f. in order to main-
tain a reliable link over a given dis-
tance.

Determining the o.w.f. would not be
difficult if the ionosphere were not
constantly changing. The ‘normal”
changes which may be expected, such
as the change in virtual height of the
layers with time of day and season.
may be predicted from year to year
with some accuracy. The critical fre-
quency is also highest in years with
large sunspot numbers, in accordance
with the eleven-year sunspot cycle.
However, additional ‘“abnormal”’ vari-
ations may occur, such as meteor
showers, sporadic-E ionization, sudden
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ionospheric disturbances (s.i.d.), solar
flares, and polar blackouts due to
aurora and cosmic rays, all of which
reduce the reliability of ionospheric
skip communication. While some iono-
spheric changes may be forecast, the
many unpredictable events which may
completely block or destroy the sigral

make skip communication networks
far from dependable.
It might be thought that high-

power ground wave would be more
reliable, but it is not the complete
answer. This wave is so severely at-
tenuated at the higher frequencies as
to be of no use. In the broadcast band,
another difficulty presents itself. At
night the D layer disappears and with
it the absorption so that now some sky
wave is returned to earth. At a re-
ceiving point, the phase difference
between sky and ground wave causes
fading. Due to the frequency differ-
ences among carrier, upper, and
lower sidebands, there is frequency
sclective fading with resultant audio
distortion, This interference at the
outer limits of the ground wave may
actually reduce the service area.

Fig. 1B. Signal re-radiation from “blob”
is shown here and discussed in the text.

BL0B RERADIATION

"Churns'" and "Blobs"

In general, this was the status of
the long range communication art
prior to World War II. Tremendous
development and progress in electron-
ics came about because of the war.
In particular, radar work resulted in
better tubes, high-gain antennas, high-
er power high-frequency transmitters,
and sensitive receivers with low noise
factors. These improvements opened
higher frequency bands for radar, mi-
crowave links, and television broad-
cast services. Microwave provided
more reliable communication systems
than heretofore but was limited fto
line-of-sight distance per “hop.” How-
ever, as system performance was im-
proved, some new aspects of propa-
gation were discovered and verified.
Previous smooth-earth theory held
that signals should attenuate very
rapidly beyond the horizon, for the
usual line-of-sight-link. However, dur-
ing and after World War II, it was
found that radar ranges were greater
than expected in the v.h.f. and u.h.f.
bands. At first, this beyond-the-horizon
signal was considered an unwanted
additional interference. In 1949, the
“frceze” on new TV station construc-
tion was put into effect because
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Scatter propagation
dish-type antenna.
The car parked near
lower rim of antenna
gives some indication
of its tremendous size.

Fig. 1C. The scatter angle developed when
signal is re-radiated from the “blob.”

co-channel TV interference proved
greater than anticipated. Studies made
by 1950 revealed that signals from 40
to 4000 mc. were stronger than indi-
cated by current propagation theory.
Inversions, ducts, clevated layers, and
other theory could explain high signal
levels, but investigations showed that
the signals were strong even when
such phenomena did not exist.

The error was attributed to the as-
sumption that the atmosphere was
homogeneous or that it varied in a
smooth, gradual manner. It is now
thought that the atmosphere is in a
constant state of turbulence and, as
the medium ‘‘churns,” eddies are
formed. This theory of turbulent
areas, or “blobs,” was advanced by
1950 and serves to explain the medium
of scatter. See Figs. 1A, B, C.

Frequencies above about 30 mec. are
generally considered to be beyond the
m.u.f., that is to say, they are not
normally returned to earth in the con-
ventional ionospheric skip manner. To
test the principles of scatter, experi-
mental transmissions were made with
high power, over paths of several
hundred miles between transmitter and
receiver, at frequencies in the 50 me.
range. Although this was above the
m.u.f.,, a consistent but weak signal
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Fig. 1D. The geometry of a signal path. It
will be noted ABC is shorter than line ADC.

SCATTER
VOLUME

An Eimac 3KM50,000PA klystron mounted
in a complete scatter amplifier. The mag-
netic framework, external resonant cavi-
ties, and magnetic beam control coils are
visible in this close-up view photograph.
High output powers can be generated.
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HE giant telemetry antenna shown on

this month's cover and in the photo
above is the first of five such units being
scheduled for use in tracking ICBM's.

Constructed by Radiation, Inc., of Mel-
bourne, Florida, the spider-web-like an-
tenna has been designated as the TLM-I8
automatic tracking telemetry antenna. It
is currently undergoing tests at Melbourne
{approximately 16 miles from Patrick AFB)
prior to its use by the Air Force.

Standing higher than a seven-story build-
ing, this huge piece of missile-tracking
equipment is 60 feet in diameter and is
mounted on a steel tower 38 feet high and
20 feet wide. The tower houses the cables
and driving mechanism which operate the
antenna at its required speeds. Data-re-
cording mechanisms and remote controls
are located in separate, nearby buildings.

The new antenna is designed to with-
stand hurricane-velocity winds of up to 125
miles an hour.

Depending on a highly complex elec-
tronic operation, the telemeiry antenna
system consists of a small radio fransmit-
ter aboard the in-flight missile. This trans-
mitter is equipped with a pickup device
which samples such phenomena as pres-
sure, temperature, acceleration, and con-
trol movement. Converted into electronic
signals, the collected data is then trans-
mitted continuously from the missile to
ground.

Besides tracking intercontinental missiles,
the TLM-18 is capable of tracking the sun
and other so-called 'radio stars.”” This

COVER STORY
GIANT TELEMETRY ANTENNA

factor will make the antenna a valuable
asset in earth satellite experimentation dur-
ing the current International Geophysical
Year.

The Melbourne unit is a predecessor to
the four proposed missile-tracking devices
to be erected at selected sites. These new
units will be built by the same company
upon completion of tests to determine the
antenna's operational capabilities.

First of the proposed construction loca-
tions will be the Air Force Missile Test
Center's Cape Canaveral, Florida, launch-
ing site. Approximately |8 miles north of
Patrick AFB, the Cape Canaveral missile
site consists of 14,513 acres of govern-
ment-owned land. |t was transferred from
Navy to Air Force jurisdiction on Septem-
ber 1, 1948.

A part of the Air Research and Devel-
opment Command, the Air Force Missile
Test Center (AFMTC) operates the Flor-
ida Missile Test Range—the world's long-
est range for testing guided missiles.

The Center's mission includes conducting
tests and evaluating as well as collecting
test data on guided missiles, controlled
targets, drones, and related equipment for
the Air Force and, on occasion, for the
Army and Navy.

Besides operation of telemetry stations
that are much smaller than the Melbourne
unit and which are located at numerous
islands sprinkled throughout the Atlantic,
ARDC also has at its disposal a chain of
floating bases that currently bridge about
3000 miles of ocean. Timed to coincide as
closely as possible with missile tests, a fleet
of re-commissioned World War Il and Ko-
rean freighters are being used by ARDC
to pick up and transmit data to the Cape
Canaveral Center.

Three other proposed sites for construc-
tion of the giant telemetry antennasinclude
the Missile Test Center facilities on An-
tigua, B.W.l.; Fernando de Noronha Island,
off the east coast of Brazil; and Ascension
Island in the south Atlantic. The four an-
tennas will cover the entire 5000 mile dis-
tance of the range with a moderate over-
lap. The new telemetry antennas thus will
supersede existing tri-helix antennas at the
Cape and several of the auxiliary island
stations. The older antennas, which pro-
vide manual tracking, will be retained for
back-up use. {Cover photo U. S. Air Force)

was received. This beyond-the-horizon
link was possible because of scatter,
which we shall now discuss.

Over line-of-sight paths, the trans-
mitting and receiving antennas are
aimed at one another so that propaga-
tion takes place directly without using
atmospheric reflection. However, if the
transmitting antenna is tilted up to-
ward a “blob” in the atmosphere, most
of the energy will continue on through
the blob and be lost to a receiver on
the earth’s surface. But, according to
a theory in physics (Huygen’s wavelet
principle), this blob may be considered
as receiving and re-radiating the sig-
nal. If we recall the action of the
parasitic elements of a yagi TV or
ham antenna, the re-radiation idea
may be made clear. While most of the
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incoming energy will be re-radiated
forward, some small amounts of ener-
gy are re-radiated in other directions
in varying strengths. If the receiving
antenna is directed at this blob, it will
not be possible to receive the energy
that continues in the forward direc-
tion, but it will collect some of the
off-beam scattered signal which is of
reduced strength. Over the path, the
scatter signal is thus greatly attenu-
ated, but of great importance is the
fact that a signal may now be re-
ceived at a point well beyond the
horizon.

The transmitting antenna has a
radiation pattern or lobe in the form
of a beam or cone-shaped volume.
High-gain antenna systems may have
a lobe narrowed to 5 degrees or less in
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order to concentrate the power in the
desired direction. In the region of the
atmospheric blob, however, the lobe
has considerable cross-sectional area,
so that a number of blobs may be
excited within the cone area. The
receiving antenna, aimed at this same
region, ‘‘sees” a volume rather than a
point in the atmosphere. This volume
is the “scatter volume.”

Scatter Paths

Let us examine the path geometry
diagrammed in Fig. 1D. It will be
noticed that the distance ABC is
shorter than the distance ADC. The
path length from transmitter-to-blob-
to-receiver will be different for each
blob in the scatter volume. The lowest
usable edge of the lobes will be tan-
gent to the earth, which is the short-
est path distance, and thus provides
the strongest signal. Higher angle,
longer path length result in reduced
signal strength because of increased
free space loss plus reduced density
in the upper scatter volume.

The total received signal is the sum
of the re-radiated energy which can be
collected from all blobs in the scatter
volume. Differences in path distances
within the lobe cause delay differences
in the multiple received signals. Less
delay will be experienced in narrow
beams, but the attendant reduction in
the effective scatter volume results in
consequent loss in total received sig-
nal.

In the broadcast band, differences in
path lengths cause fading. In scatter,
the similar effect is known as multi-
path fading or multi-path distortion.
This results in time and frequency
distortion in the combined received
signal. Time distortion will lengthen
or smear a transmitted pulse, while
frequency distortion results in fre-
quency selective fading. The situation
is further complicated by the constant
agitation inherent in the blobs within
the scatter volume, which adds to the
multi-path fade problem. Thus, a nor-
mal characteristic of a scatter signal
is a rapid continual deep fade.

The path loss is great for a scatter
signal and may be on the order of 100-
150 db for an average distance. The
loss is high because only a small part
of the re-radiated energy from the
blobs is in such a direction that it
can be collected by the receiving an-
tenna. Other losses may be encoun-
tered if antenna lobes do not cover the
optimum scatter volume for the dis-
tance involved. This is ‘“antenna-to-
medium coupling loss.” Also, an an-
tenna made for high gain may be so
large in terms of wavelength that
there will be phase changes over the
aperture, resulting in some additional
loss.

Thus it is found that for a given
distance between transmitter and re-
ceiver, there will be optimum values
for beamwidth, scatter volume, and
the scatter angle. Despite multi-path
distortion, severe rapid fades, and
weak signal because of high path

(Continued on page 112)
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By JOHN D. MORRIS

Bottom and top views of the tuner are shown here.

that may be built for a small in-

vestment in time and money. Op-
erating for over a year in a crowded
broadcast-band area, the tuner has
performed well enough to merit the
construction of several additional units
for interested audiophiles. These du-
plicates, operating in locations from 5
to 20 miles from transmission sources,
have in each case performed as well
as the original. All local stations are
received without adjacent-channel in-
terference, attesting to the tuner’s
sensitivity and selectivity., Parts for
the unit are readily available from
large wholesale parts jobbers at a cost
of less than ten dollars.

Circuitwise, the tuner is quite sim-
ple, employing a negative mutual-
coupled LC circuit with high-“Q”
“Vari-Loopsticks,” an infinite-imped-
ance detector, and a voltage amplifier.

The infinite-impedance detector’s
high input impedance reduces the
loading on the tuned circuit, thereby
permitting full utilization of the tuned
circuit’s high “Q,” with resultant good
sensitivity and selectivity. The low
distortion output inherent in this type
detector provides the cleanest audio
available for AM listening. Voltage
amplification is added to raise the sig-
nal to a more acceptable level for fur-
ther amplification.

The original tuner, shown in the
photographs, was housed on a 4" x 5" x
6” aluminum box chassis. The dupli-
cates, however, used the open-sided
“Mini-box” chassis, making the wiring
job much easier. The Vector socket

HERE is a high-fidelity AM tuner

August, 1958

One-tube unit features broadband circuits with

infinite-impedance detector for good performance.

and oil-filled capacitor shown in the
photos are not absolutely necessary
and were obtained from “on hand”
parts.

The power source for each unit was
its associated main power amplifier.

Schematic diagram of unit described above.

84
150~
_250%

RS

R:, R,—100,000 ohm, Y5 w. res.

R:—1200 ohm, V5 w. res.

Rs—470,000 ohm, Y5 w. res.

R;—10,000 ohm, V5 w. res.

Ci, C:—365 uufd. ganged var. capacitor

Cs—250 pufd., 200 v. ceramic capacitor

C,—.05 ufd., 200 v. capacitor

Cs—25 ufd., 400 v. elec. capacitor

Co—.1 ufd., 400 v. capacitor

Li, Ly—"Vari-Loopstick” (see text)

Ls—Shielded negative mutual coupling coil
(Miller EL-56)

Vi—I12AU7 tube (see text)
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With such low power requirements,
150-250 volts @ 10 ma. and 6.3 volts @
3 amp., a small inexpensive and inde-
pendent power supply may be added
if desired.

An antenna is necessary. Twenty-
five to fifty feet is adequate, depend-
ing upon location. All units built to
date operate successfully on attic an-
tennas approximately thirty feet long.

For those persons in more remote
areas, a 12AX7 may be substituted for
V. to increase the gain.

To align, set C:-C: to its mid posi-
tion and adjust L. until a known sta-
tion at or near the center of the
broadcast band is heard. Then adjust
L, for maximum volume. Next, check
for stations appearing at each end of
the band and re-adjust L. if necessary.
Normally L, is adjusted for maximum
signal strength at the center of the
band but station frequencies in differ-
ent areas may dictate shifting this
signal strength adjustment (L,) to one
side of the band or the other.

You will experience moderate blast-
ing when tuning due to lack of a.v.c.
action. This effect, however, is more
than compensated for by the excellent
fidelity and over-all performance of
the tuner.
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Fig. 1.

A Hewlett-Packard plug-in
decade counter using four flip-flop

twin triodes, visible at the left,

Northwestern Television & Elecironics Institute

By ED BUKSTEIN

Fig. 2. This Hewlett-Packard counter uses 6 dec-
ades in cascade to couni to 999,899, Auxiliary
frequency standard and gate circuits are included.

How to count by tens electronically using binary

circuits. Some interesting, specific applications.

stable multivibrator used in counting

circuits—one of the tubes is in con-
duction while the other is cut off. Be-
cause these conditions reverse each
time a pulse is applied to the first
two stages, two input pulses are re-
quired to restore the two-tube circuit
to its starting condition. As a result,
the output frequency of a flip-flop
stage is only half as great as the input
frequency. Additional flip-flop stages
connected in cascade after the first will
increase the scaling ratio to 4, 8, 16, 32,
64, 128, or higher, depending on the
number of added stages. (For a fuller
treatment of the circuits used and the
counting techniques involved, see
“Basic Electronic Counting,” page 122,
March, and “Basic Binary Counting
Circuits,” on page 48 of our May, 1958
issue.)

However, many applications require
a circuit having a scaling factor of 10,
which corresponds to our system of
decimal counting. While basic, binary-
counting, cascaded flip-flops cannot

IN A FLIP-FLOP circuit—thé bi-

Table 1. Sequence of conditions for
a 4-stage binary that counis to 16.

provide such a factor, it is possible to
derive such a circuit from a 4-stage
flip-flop by adding appropriate feed-
back networks to make the complete
circuit produce one output pulse for
every 10 input pulses. Such a circuit,
altered to divide by ten, is known as a
decade counter.

A four-stage flip-flop circuit would
normally (without feedback) have a
scaling ratio of 16 and the conditions
of the individual stages would switch
progressively to the zero and one states
as shown in Table 1, as pulses are suc-
cessively applied. (When each stage
is in the zero state, the left-hand tube
is cut off and the right-hand tube is
conducting. The opposite condition is
known as the one state.) The circuit
starts with all four stages in the zero
condition. After 16 input pulses, all
stages are back to the zero condition
and an output pulse from the entire
circuit is produced by reversal of the
fourth stage. To convert this four-
stage circuit to a decade counter, feed-
back circuits are used to make the cir-
cuit skip over six of the conditions
listed in Table 1. These feedback cir-
cuits are shown by the broken lines in
Fig. 3.

Decale
Counters

zero condition, its left-hand tube is cut
off. The resulting high plate voltage
present at this tube is coupled through
the feedback networks to the left-hand
grids of the second and third stages.
As a result, these stages switch to the
one condition. At this time, the con-
ditions of the four stages are 0110. As
input pulses are applied to the circuit,
the stages will now switch as indicated
in Table 2. When the tenth input pulse
is applied, the fourth stage switches to
the zero state and provides a negative
pulse at the output terminal. At the
same time, the left-hand plate of the
fourth stage feeds a positive pulse
through the feedback circuits to the
second and third stages. The circuit is
now back to the 0110 (starting) condi-
tion and further input pulses will
cause it to repeat the switching se-
quence listed in Table 2. It is of in-
terest to note that a four-stage flip-flop
circuit without feedback would reach
the 0110 condition after six input
pulses (see Table 1). The circuit of
Fig. 3 is set to the 0110 condition as a
result of feedback and therefore skips
over the first six of the sixteen pos-
sible conditions that are listed below
in Table 1.

There are other possible feedback
arrangements which will convert a
four-stage flip-flop into a decade count-
er. Another commonly used circuit is
shown in the block diagram of Fig. 4.

CONDITIONS OF FLIP-FLOPS ig. itchi i i i
T ONDITIONS OF FLIP-FLOP When the 4th stage of Fig. 3 goes 10 The switching actions which occur in
stage stage siage stugi
(1] g g g ? Table 2. The sequence of conditions Table 3. The sequence of c_ondi'tior:is
3 b 0 i o for the decade counter shown in Fig. 3. for the decade counter shown in Fig. 4,
8 0 L L 4 CONDITIONS OF FLIP-FLOPS CONDITIONS OF FLIP-FLOPS
: g 1 0 0 PULSE 4th 3rd  2n Ist PULSE 4th  3rd  2nd Ist
5 o] 1 0 1 stage stage stage stage stage stage stage stage
~ 6 0 1 1 0 0 [} 1 1 [ 0 0 0 0 0
7 [ 1 1 1 1 0 1 1 1 1 0 0 0 1
8 1 0 0 0 2 1 [} 0 0 2 0 0 1 0
9 1 0 0 1 I 1 0 0 1 3 0 0 1 1
10 1 0 1 0 1 1 0 1 0 4 0 1 1 0
Tl 1 0 1 1 5 1 0 I 1 5 0 1 i 1
12 1 1 n 0 5 1 1 0 0 6 1 1 0 0
— e 1 1 0 1 7 1 1 0 1 7 1 1 ) 1
14 1 1 1 0 8 1 1 1 0 8 1 1 1 0
15 1 1 1 1 s 1 1 1 1 ] I 1 1 T
16 0 0 0 1 1 [ I 1 0 10 [}] 0 0 ]
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this circuit are, with two exceptions,
the same as would occur without feed-
hack in the sequence of Table 1. The
two cxceptions are listed below.

1. On the fourth input pulse, the
third stage switches to the one condi-
tion and feeds a pulse back to the sec-
ond stage. This leaves the circuit in
the 0110 condition. (See Table 3.) Since,
without feedback, this condition would
not have been reached until the sixth
input pulse (compare with Table 1),
the circuit has in effect jumped ahead
by an amount equal to two input
pulses.

2. On the sixth input pulse, the
fourth stage switches to the one con-
dition and feeds a pulse back to the
third stage. This leaves the circuit in
the 1100 condition (third and fourth
stages in the one state). Since, with-
out feedback, the circuit would not
have reached this condition until the
12th input pulse (again, compare
Tables 1 and 3), the circuit is now
“ahead” by an amount equal to six
input pulses.

The feedback networks of Fig. 4
supply the equivalent of six input
pulses. For this reason, only ten actual
input pulses need be applied to re-

store the entire circuit to its starting
condition: 0000. At this time, a pulse
appears at the output terminal due to
reversal of the fourth stage.

Decimal read-out lamps may be con-
nected to a decade counter to indicate,
in decimal notation, the number of
pulses stored in the circuit. This is
possible because the conditions of the
four flip-flops are unique for any given
number of input pulses. For example,
Table 3 shows that the 0011 condition
will exist only after the third input
pulse, the 1110 condition will exist only
after the eighth pulse, etc. Ten neon
lamps may therefore be connected to
the decade in such a way that each
lamp will light up only for a specific
set of zero and one conditions.

Fig. 6A illustrates the connections
required for the decade of Fig. 4. One
terminal of each lamp is connected
either to the right-hand or left-hand
plate in the first flip-flop stage. The
other terminal of each lamp is con-
nected to plates of two other stages.
The lamp will glow only when its ter-
minals are connected to points whose
voltages differ by an amount sufficient
to ionize the neon. This will occur
when the plate of the first stage is at

a high potential (tube cut off) and
the other two plates to which the lamp
is connected are both at a low potential
(tubes conducting).

These conditions are illustrated in
Fig. 6B for lamp No. 8 After the
eighth input pulse has been applied,
the four stages are in the 1110 condi-
tion listed in Table 3. The No. 8 read-
out lamp is connected to the left-hand
plate of the first stage. This plate is at
a high potential because the tube is cut
off. The other terminal of lamp No. 8
is connected to the left-hand plates of
the second and fourth stages. These
plates are at a low potential because
the tubes are conducting. The differ-
ence in potential across the neon lamp
is therefore sufficient to produce a
glow.

A decade counter of the type illus-
trated in Fig. 4 is shown in Fig. 1. The
four twin triodes are visible at the
left and the entire decade is mounted
on an octal socket, partly visible at the
bhottom, for plug-in use. The read-out
lamps are mounted behind the numer-
als at the right, so that the numerals
are illuminated in succession as input
pulses are applied to the decade.

Decade counters of this type are
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Fig. 4. An qalternate feedback method.

Fig. 5. Circuit for time measurements.
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Fig. 3. With feedback added as shown, four cascaded binaries will count to 10.
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Fig. 6. Hook-ups for
read-out lamps in a dec-
ade like that of Fig. 4.
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often connected in cascade to increase
counting capacity. After ten input
pulses to the first decade, its output
pulse feeds into the second decade.
After the second decade has received
ten input pulses, it feeds a pulse to the
third decade, etc. The electronic
counter shown in Fig. 2 uses six dec-
ades in cascade, and therefore has a
counting capacity of 999,999. The
1,000,000th input pulse to the instru-
ment will restore all stages of all dec-
ades to the zero state and cause all of
the zero read-out lamps to light.

Measuring Time Intervals

Fig. 5 illustrates the use of cascaded
decade counters for the purpose of
time-interval measurements, one of
the many applications to which they
have been adapted. The output of the
crystal-controlled oscillator is shaped
into a pulsed waveform and then ap-
plied to a gate circuit. Pulses which
pass through the gate are counted by
the decades. The design of the gate
circuit is such that no pulses can pass
through until a start pulse is applied.
This opens the gate and allows pulses
to get through until the gate is closed
again by a stop pulse. The decade
lights therefore indicate the number
of pulses which pass through the gate
during the interval between the appli-
cation of the start pulse and the stop
pulse. When a 1l-megacycle oscillator
is used, as in Fig. 5, pulses are applied
to the gate circuit at a rate of a million
per second. The decade lights there-
fore indicate, in microseconds, the
length of time the gate remains open.

For time-interval and velocity meas-
urements, phototubes are often used to
produce the start and stop pulses. The
light beams which illuminate these
phototubes are arranged to cut the
path of the object whose velocity is to
be measured. When the object crosses
the first light beam, the phototube
produces a start pulse to open the gate.
The gate is closed again by the stop
pulse produced when the object inter-
rupts the second light beam. Since the
distance between the light beams is
known in advance and since the time

required for the object to travel this
distance is indicated by the decade
lights, the velocity of the object can
be determined easily.

The circuit diagram of a gate circuit
is shown in Fig. 7. Both input grids of
tube V; are biased below cut-off. The
tube cannot conduct until both input
grids are brought above cut-off simul-
taneously. The positive pulses applied
to input #1 overcome the bias on
this grid, but the tube still remains
cut off because of the bias on input
grid #2. When a start pulse is ap-
plied to the flip-flop stage, the latter
switches from the zero to the starting
or one condition. In the latter condi-
tion, tube V. cuts off and its plate volt-
age rises. The increase in voltage is
coupled to the #2 input grid of tube
Vs. Because this grid is now above
cut-off, the positive pulses applied to
input #1 will be amplified. V; con-
tinues to produce output pulses until
a stop pulse is applied to the flip-flop.
At this time, the flip-flop switches back
to the zero condition and the plate
voltage of V. decreases. Because input
grid #2 is now below cut-off again,
tube V. can no longer amplify the
pulses to input #1.

Frequency Measurement

With slight modifications, the circuit
arrangement shown in Fig. 5 can be
used for extremely accurate measure-
ment of frequency. In this application,
the unknown frequency is used in place
of the crystal-controlled oscillator.
Start and stop pulses are now applied
to the gate circuit exactly one second
apart. Since the gate remains open for
exactly one second, the number of
pulses which pass through the gate is
the unknown frequency in cycles-per-
second. This frequency can now be
read directly.from the decade lights!
The number of decades used deter-
mines the number of digits to which
the frequency can be measured. The
accuracy of this method depends upon
the accuracy of the one-second spacing
of the start and stop pulses. The block
diagram of Fig. 8 shows how the time-
spacing of the start and stop pulses

may be brought under accurate control.

The output of the 1-megacycle oscil-
lator in Fig. 8 is fed through a pulse
shaper and then applied to the six dec-
ades in cascade at the bottom of the
diagram. Since the output frequency
of each decade is a tenth of its input
frequency, the first decade produces
pulses of ten-microsecond spacing, the
second decade produces pulses of 100-
microsecond spacing, and so on up to
1-second spacing. The time-base switch
therefore permits control of the length
of time the gate circuit remains open.

With the switch in the position
shown in Fig. 8, the gate will remain
open for one second. Negative pulses
at the rate of one per second are fed
through the time-base switch to the
left-hand tubes of both flip-flop stages
A and B. These flip-flops therefore re-
main in the zero condition (left tube
cut off and right tube conducting). Ac-
tion in the circuit is initiated by feed-
ing a read pulse to the right-hand tube
of flip-flop B, which now switches to
the one condition.

When it receives the next pulse from "
the time-base generator, flip-flop B
switches back to the zero condition.
The output pulse from the right-hand
tube of flip-flop B is used to reset the
counting decades and also to reverse
flip-flop A. Reversal of flip-flop 4
opens the gate circuit until, one second
later, another pulse arrives from the
time-base generator. This pulse
switches flip-flop A back to the zero
condition and closes the gate. How-
ever, during the 1-second interval dur-
ing which the gate is open, the count-
ers at the top of Fig. 8 will read the
number of pulses of the unknown
frequency.

To repeat the frequency measure-
ment, another read pulse must be fed
to flip-flop B. If read pulses are applied
at regular intervals, the frequency
measurement will be repeated peri-
odically and will indicate the drift, if
any, in the frequency being measured.
A series of read pulses can be devel-
oped by additional decades receiving
input pulses from the time-base gen-
erator.

INPUT #2

B+

<~ Fig. 7. The sche.
matic of a representa-
tive gate circuit. There
will be output from V,
only when both of its
input grids are above
cut-off simultaneously.

GATE
QUTPUT

Fig. 8. Block dia- —>
gram of circuit used for
accurate frequency
measurements., Lower
portion of diagram
shows circuit used to
provide accurate timing
of start and stop pulses.
These are compared to
the unknown signal
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Russian Receiver Powered

By Kerosene Lamp

Round jack and switch box for various power connections and the vibrator

o

power supply with builtin voltmeter are shown to the left of Russian set.

Subsidized set built for Middle East use operates

for 8 to 16 hours on about one quart of fuel.

above was built as a ‘“‘poor man’'s

radio” for the Middle East to enable
the residents of these countries to pick
up Russian radio broadcasts. The set
is subsidized in that the buyer is given
a partial refund on the purchase price
so that the final cost amounts to about
the equivalent of $45. Even with the
refund the price is pretty steep for
most of the would-be buyers. This,
coupled with the fact that kerosene is
expensive and hard to come by in
Middle East countries, has made ac-
ceptance of the set pretty limited.

The idea of using heat, such as from
a kerosene lamp, to generate a voltage
to run a set is novel but it is not new.
Several European countries have tried
and discarded this method during
World War II and before. For example,
the English had a somewhat similar
rig in the early thirties, using flame
from a gas jet rather than a kerosene
lamp, but the units were troublesome
and impractical.

The thermocouple, mounted between
the lamp’s aluminum radiating fins,
produces an output of 1.2 volts. This
is used for the filaments of the tubes
and to drive a vibrator power supply.
The output of the vibrator supply is
90 volts for tube plates and screens.
The radio will continue to play even
though lowered heat reduces the
thermocouple voltage to about 0.8 volt.

The radio itself is a 7-tube, 4-band
superhet. It covers a frequency range
from 175 ke. to 12.3 me. Two concen-
tric-type controls on the right are for
bandswitching and tuning, while two
other concentric-type controls on the
left are for tone and volume. The pilot
lamp is at the lower left corner of the
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'I'HE Russian broadcast set shown

© grille.

When batteries are available,
these can be used to power the set
directly. The thermocouple and exter-
nal power supply would then not be
necded.

A heavy 5-inch speaker is used, and
this, coupled with the push-pull output
stage, produces fairly good output.
Provision is made for an external
speaker and. phono pickup. Trimmer
adjustment holes in the shield cans are
covered with discs of red gummed
paper to prevent tampering.

The chassis is made of heavy gauge
aluminum, bent into U or channel-
shape with mounting straps riveted to
the corners. The cabinet is made of
solid eucalyptus, or blue gum, with a
beautiful hand-rubbed finish, however,
from the inside it looks as if it had been
chopped out with a dull hatchet.

Rear view shows
set to be a con-
ventional design.
Speaker is a 5"
unit with heavy
magnet. Miniature
glass tubes are
used. Beside the
power cable are
pin jacks for an
external speaker
and phono input.
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The “Thermo-electro Generator TGK-3" not
only supplies heat and light but may also
be used to cook some borsch in a pan
placed atop the radiating fins. The wire
lead from the built-in thermocouple isshown.
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By BOB ELDRIDGE

One meter plus a little ingenuity enables good,

rapid TV sound alignment on transmitted signals.

tine check of the sound alignment of

every TV set on the bench before
packing up the chassis for delivery
back to the customer. When the pro-
cedure has become a habit, it is so
easy that five minutes will see the
whole operation through, and it is sel-
dom that a set is not improved sound-
wise by this little extra attention.

One thing which dissuades the tech-
nician from making “uncalled for”
sound alignments is the fact that the
manufacturer’s schematic often makes
the job seem complicated by calling
for the use of a two-resistor jig,
clipped or tacked across the ratio de-
tector output, before making the final
adjustment. This is a tiresome detail,
and not always simple to accomplish
physically——conventional clips seem
gigantic when you try to connect them
to tube sockets without shorting be-
tween adjacent pins! A casual inquiry
among benchmen revealed that this
“attach-a-jig” business is the thing
which really puts them off doing an
instrument check. Alternatively, the
initial adjustments are made by meter
and the ratio-detector transformer
secondary slug is then adjusted by ear
“halfway between buzz or distortion
points.”

Let us give this matter a little
thought. What do we use the jig for
anyway? Fig. 1 shows a pair of 100,-
000-ohm resistors ready to be clipped
across the ratio detector load. When
they have been clipped on, we are in-
structed to connect a v.t.v.m. between
points B and C and then adjust the
ratio-detector secondary slug for zero
volts on the meter.

Once this has been done, point C is
at the center of a voltage-divider net-
work, so the voltage between C and
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Fig. 1. Conventional TV ratio detector.
ground is half that between 4 and
ground. When we have completed the
adjustment, the voltage at B is the
same as that at C (since there is zero-
volt potential between them). So why
not dispense with the jig and adjust
the coil so that the voltage between
B and ground is half that between 4
and ground?

The alignment then becomes a
straightforward 1-2-3-4 deal, with the
common probe of the v.t.v.m. attached
permanently to ground, and no test
clips or resistors to mess with. In most
cases, it is not necessary to refer to
the schematic and point 4 can be lo-
cated merely by looking for the elec-
trolytic capacitor which always filters
the ratio-detector load.

Now we can sum up a quick, rou-
tine sound alignment procedure:

1. Tune in a signal, the weaker the
better, turning the fine-tuning control
well over “into the picture,” that is,
well away from the sound -carrier,
with fine detail in the picture being
reduced. This will weaken sound am-
plitude, as we wish, and just goes to
show how clever we were to think of
doing this at all! If we wish to make
the sound even poorer we can tempo-
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rarily disconnect one or both sides of
the antenna lead-in.

2. Find the filter capacitor across
the ratio-detector load and connect
the d.c. probe of the v.t.v.m. to this
capacitor’s ungrounded end. Switch
the meter to the —d.c. or +d.c. func-
tion, depending on capacitor polarity.
The 50-volt range of the meter will
usually be fine.

3. Adjust the sound take-off coil for
maximum voltage reading.

4. Adjust the limiter or i.f. stage
(if there is one—some sets omit this
stage) for maximum voltage.

5. Adjust the ratio-detector primary
(usually the bottom slug) for maxi-
mum reading.

6. Note the voltage obtained after
adjustment in the preceding step.
Next transfer the meter’s d.c. probe to
the center tap of the ratio-detector
transformer—or any point connected
to this center tap. This will be the
already mentioned point B of Fig. 1.
Now adjust the transformer secondary
for exactly half the wvoltage you ob-
tained in the last step. For accuracy,
you may wish to repeat steps 5 and 6.

If you are the skeptical type, you
can connect a speaker and listen for
the rich, bell-like tone described in
the manufacturer’s literature. It isn’t
really necessary, but some people like
to be sure.

Noisy Sound in the Home

It is often automatically assumed
that good, clear FM sound and opti-
mum AM rejection will always occur
at the same point of adjustment of the
ratio-detector transformer’s secondary.
This will only be true if the primary
is correctly tuned.

For example, the customer’s com-

(Continued on page 103)
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Testing the
Properties of -
Loudspeakers

By J. L. SMITH
Collins Radio Co.

speakers which influence their

ability to reproduce faithfully and
efficiently? Mass, compliance, flux
density, acoustic output are terms
which enter the conversation when
this question is answered. But how
can these properties be measured?
Precise and accurate measurements
on loudspeakers are diflicult and ex-
pensive, requiring skill and specialized
equipment. We can be less rigorous,
however, and make simple measure-
ments which will clearly demonstrate
many of these interesting properties
of speakers. Some of these tests have
been collected and are presented here.
These tests have been simplified as
much as possible and require only
equipment which is available to the
average technician and experimenter.
These tests will be directed toward
the acoustical portion of the reproduc-
ing system.

In making these tests remember
that a loudspeaker is a carefully made
unit. Do not tamper with the mecha-
nism of an expensive unit. If any
alterations are to be attempted, be
sure to try your ideas first on an in-
expensive unit. The tests described in
this article, however, will not injure
your speaker if reasonable care is
exercised.

For the purpose of this article the
acoustical portion of an audio system
will be that apparatus between the
secondary of the output transformer
and the listener’s ear. We will be con-
cerned with the loudspeaker proper,
its baffle, and the characteristics of
the listening room.

A loudspeaker is an electro-acoustic
device, so we cannot entirely divorce
ourselves from the electrical portion
of the audio system. As a matter of
fact, we will make as many tests and
measurements as possible with elec-
trical equipment because it is more
easily handled.

Speaker impedance wvs [frequency
measurements: The accepted method
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Simple tests and measurements require little more

equipment than a.c. voltmeter and audio oscillator.

of measuring impedance is, of course,
with an impedance bridge which will
indicate the resistance and reactance
of the loudspeaker. In the absence of
such a bridge, however, the magnitude
of the impedance can be determined
very simply by the voltage comparison
method. The schematic of the test
method is shown in Fig. 1. The maxi-
mum value of R is not critical as long
as it is about ten times the nominal
impedance of the loudspeaker. It is
convenient to place a knob and scale
on R and calibrate the scale in ohms
with an ohmmeter. An audio tone of
400 cps from a test record or audio
oscillator is then fed into the ampli-
fier and the gain adjusted until a con-
venient deflection is obtained on the
voltmeter (about three-quarters scale)
with switch S in position 1. S is then

COIN WEIGHT—(grams)
Dime 2.50
Penny 3.05
Nickel 5.05
Quarter 6.40
Half-dollar 12.35
Silver dollar 26.70

Table 1. Weights of common U. S. coins.

Table 2. Sound absorption at 512 cps.
MATERIAL COEFF.
Wood sheathing (varnished) .03
Concrete .016
Carpet .25
Cork floor (waxed) .05
Draperies .35
Acoustic Celotex 7
Upholstered chair 1.6
Adult person 4.2
Glass 027
Sheetrock .03
Open window 1.0
Couch 4.8
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placed in position 2 and R adjusted
until the voltmeter reads the same in
positions 1 and 2. The value of R will
then be the magnitude of the speaker
impedance at 400 cps. A typical plot
of impedance wvs frequency of a free
speaker is shown in Fig. 8.

If it is desired to determine the
resistive and reactive components of
the loudspeaker impedance when no
bridge is available, the method just
described may be employed by first
tuning out the reactive component.
See Fig. 2 for connections.

Above the resonant frequency, the
speaker impedance is composed of re-
sistance and inductance. The effect of
the reactance can be cancelled by
adding, in series with the speaker, a
reactance of opposite sign, i.e., above
cone resonance add series capacity. To
determine the impedance, adjust R for
maximum resistance, then vary C for
a minimum reading of the voltmeter
with 8 in position 1. Once this mini-
mum has been obtained, proceed as
previously outlined to adjust for equal
voltages across the speaker and the
resistance. The impedance of the
speaker is then the value of resistance
indicated by R plus a reactance equal
to the reactance of the capacitor but
with the sign reversed, that is, it is
inductive. For example, if at 100 cps
a capacity of 50 ufd. is necessary for
the minimum reading with S in posi-
tion 1 and equal voltages appear across
the resistance and loudspeaker with
an R of 5 ohms, the impedance of the
speaker is found to be:

Z,=R + jX. =5+ j32 ohms

Notice that the sign of the reactance
has been reversed. This measuring
procedure can be repeated for differ-
ent frequencies.

If only the relative impedance curve
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Fig. 1. Determining the impedance.
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Fig. 4. (A) Determination of resonant
frequency and (B) the source impedance.
<« Fig. 3. Simplified equivalent circuit.

is desired, it can be obtained by using
the setup of Fig. 4A. Here R is non-
critical as long as it is large com-
pared to the nominal speaker im-
pedance. As the frequency is varied
throughout the desired range, the
voltage measured on the voltmeter
will be in proportion to the speaker
impedance.

Source impedance: The magnitude
of the impedance of the source which
the speaker sees can be determined
very easily by the half-voltage method.
Electrical connections are shown in
Fig. 4B. An audio tone is fed into
the amplifier and the gain adjusted to
give a convenient small voltage read-
ing with switch S open. The switch
is then closed and R is adjusted until
the voltmeter reads half its original
value. The value of R is then the
magnitude of the source impedance.
Source impedance is an important fac-
tor in loudspeaker damping.

Speaker resonance: Once an im-
pedance curve has been run on a loud-
speaker, the resonant frequency is
quite obvious. Examination of Fig. 8
shows the resonant frequency to be
that frequency at which the peak oc-
curs, about 140 cps in this example. If
it is necessary to know the resonant
frequency only, to design a bass reflex
enclosure for example, the scheme
shown in Fig. 4A can be used very
simply. The frequency of resonance
is indicated by a peak in the voltage
reading as the frequency is varied.

Fig. 5. Dime taped to the speaker cone.
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Mass and compliance of speaker
cone: In its most simple form, the
loudspeaker can be represented as a
series LCR circuit, as shown in Fig. 3.
X, called the mass reactance, is de-
termined by the mass of the cone. X,
called the compliance reactance, is de-
termined by the stiffness of the sus-
pension system. R is the equivalent
resistive component and is the result
of the electrical losses and the radia-
tion resistance of the loudspeaker.
X.. and X. are generally much larger
than R so the point of resonance will
occur when X» = X. or:

1
T 2rf,C
This equation can be solved for fe
and yields the familiar equation:

1
R i)

where: f, is the speaker resonant fre-

guency in cps

M is the speaker cone mass in grams

C is the compliance of the suspen-

sion system in centimeters per
dyne

Now f. can be simply determined as
has been described earlier. If either
M or C is now altered, a new resonant
frequency f. will be obtained. This
will provide us with two equations in
two unknowns, M and C, and these un-
knowns can be readily solved.

The compliance of the speaker can-
not be altered readily but the mass of
the vibrating cone may be changed by
taping a small weight to the inner
apex of the cone. See Fig. 5. Use only
enough weight to give a significant
change in resonant frequency. Too
large a weight will make it impossible
to detect resonance. Be sure to attach
the extra mass securely with masking
tape so that it does not rattle. After
the extra mass, M’, has been added,
the new resonant frequency will be:

= 2
20N C(M+M") - @
Equations (1) and (2) can be solved

simultaneously for C and M to yield:

£\
Vi
W cm/dync 5 (3)

oy M

'

C =

and
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M’
= ————— grams . . . (4)

2
) -

where: M’ is the added mass in grams

fr is the original resonant frequency

f+ is the resonant frequency after
the mass has been added

As an illustration, a certain 4” loud-
speaker was found to have a natural
resonance of 155 cps. A Ys-gram
weight, made up of a small crescent
of #18 wire and the masking tape
necessary to attach this weight to the
cone, lowered the resonant frequency
to 130 cps. When this information is
inserted in equations (3) and (4) the
mass of the cone is calculated to be
1.19 grams and the compliance 8.9x107°
cm/dyne.

Flux density of the air gap: The
efficiency, power handling capabilities,
and general performance of a loud-
speaker are related to the flux density,
B, of the air gap times the length of
wire, L, comprising the voice coil. In
all but relatively few cases the term
BL will appear rather than the quan-
tity B alone. For that reason it will
be sufficient to determine the product
BL in our measurements and not be
concerned with individual values. A
simple way to make this measurement
is to take advantage of the fact that
the force exerted on a current-carry-
ing conductor is:

F=BLI. ... . . (3
where: F' is the force in dynes

B is gap flux density in gausses

L is the length of wire on the voice

coil in centimeters

I is the current flowing in the voice

coil in abamperes (10 amps.)

We can measure this force with the
arrangement shown in Figs. 6 and 10.
The speaker is placed cone upward
on a table or other flat surface. A bat-
tery, milliamp meter, and a variable
resistor are connected in series with
the voice coil so that a controlled cur-
rent can be caused to flow in the
voice coil. A thin cardboard disc is
placed in the apex of the cone to pro-
vide a flat bottom. A small plumb-bob
type weight is suspended on a string
above the cone. With no current flow-
ing in the voice coil, the plumb bob
is adjusted to hang so that it just
touches the cardboard disc at a point
near the disc edge. A small known
weight, such as a coin, is placed in the
center of the cardboard disc. This will
cause the cone to be depressed a cer-
tain distance depending on the weight
of the coin. A depression of 1/32” or
so will be sufficient. Current is now
passed through the voice coil in such
a direction as to raise the cone to-
wards its original position. The cur-
rent is adjusted so that once again the
plumb bob just touches the edge of
the cardboard disc. We have now
balanced the F = BLI equation. We
know the mass of the added weight
and can read the current flowing in
the voice coil so the product of flux
density times length becomes:

M

BL = 9.8 X 106 (T) gauss-cm . (6)
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Fig. 6. Physical arrangement for determining flux density.

where: M is the added mass in grams
I is the voice coil current in milli-
amps
The term 9.8x10° is included to con-
vert to proper units. An approxima-
tion of the length of wire on the voice
coil can be made by measuring the
d.c. resistance. 30 cm-per-ohm will get
you close.

Linearity of cone travel: If the
flux density of the air gap is not uni-
form throughout the distance trav-
eled by the voice coil or if the flux
does not adequately cover the path
traveled by the voice coil, the force
applied to the cone through the driv-
ing mechanism will not represent the
true shape of the voice coil current.
This, of course, results in a non-linear-
ity and, consequently, distortion. Non-
linearity can also be caused by driv-
ing the speaker cone beyond the sus-
pension limits of the suspension sys-
tem. A static plot of cone displace-
ment vs voice-coil current can be ob-
tained with the same electrical con-
nections shown in Fig. 10. Again the
speaker is placed cone upward on a
flat surface and the cardboard disc is
placed in the apex of thc cone as de-
scribed previously. Instead of using
the suspended plumb bob arrange-
ment, however, a straight-edge is
placed across the diameter of the
speaker basket. A good scale is used
to measure the distance from the top
surface of the cardboard disc to the
lower edge of the straight-edge. See
Fig. 7. The distance is first measured
with no current flowing in the voice
coil. As a small current is caused
to flow through the voice coil this dis-
tance is again measured. This proce-
dure is repeated until the maximum
current of the speaker is reached.
Maximum current is determined from
I =~/ P/Z where P = power rating of
the speaker and Z is the impedance of
the speaker. The current is reduced
to zero and the connections to the
voice coil reversed. The measure-
ments are repeated for the reversed
polarity. A plot similar to Fig. 9
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will be obtained. The cone will faith-
fully reproduce the waveform of the
current flow if the plot is a straight
line. Curvature near the extremes in-
dicates non-uniform flux density or
over extension of the suspended
system.

Speaker efficiency: The speaker
efficiency is one hundred times the
ratio of acoustic power output to
electric power input. A simple method
for determining the efficiency of a
speaker is described in reference 1 and
attributed to Kennelly & Pierce. The
electrical power delivered to the loud-
speaker when operating normally is
the product of the current squared
times the resistive part of the loud-
speaker impedance. The acoustic
power delivered by the loudspeaker
can be found by subtracting the elec-
trical losses from the power input.
Electrical losses can be found by block-
ing the speaker cone with shims so that
movement jis impossible and then
measuring the resistive component of
the speaker impedance under these
conditions. The product of current
squared times this resistive compo-
nent represents the electrical losses of
the speaker. The acoustic power is
then the difference between total elec-
trical power input and the electrical

Fig. 7. Cone depth measuring arrangement for cone travel.

power losses.
becomes:

The efficiency equation

ST % 100
T
where: n is the speaker efficiency
7, is the resistive part of the speak-
er impedance with the cone itself
free
75 1S the resistive part of the speaker
impedance with the cone firmly
blocked

A convenient adaptation of this
method is easily achieved with the
electrical connections shown in Fig.
11. The oscillator is set at a frequency
well above the natural speaker reso-
nance. C is adjusted for minimum volt-
age across the speaker-capacitor series
circuit.

This minimum voltage is noted as
E,. The cone is blocked and C again
adjusted for minimum voltage across
the speaker-capacitor series. This
minimum is noted as E,”. If R is large,
it can be shown that equation (7) can
be closely approximated by:

Er — Er
— X 100 .

Lr ®)
where: n, E. and E,’ carry the nota-
tions mentioned above.

In one instance, R was made 1000
ohms and twelve volts of 2400—cps

. (M

n =

n =

Fig. 8. Shown below is an impedance plot of a typical 4-inch loudspeaker.
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Fig. 9. Cone displacement of 10” speaker.

voltage was applied from the oscilla-
tor. A minimum of .1 volt across the
speaker and capacitor was observed
when C was adjusted to 10 ufd. The
cone was blocked and a minimum of
.09 volt observed when C was adjusted
to 14 xfd. In this case E, = .1 volt and
E = 09 volt. From equation (8) the
efficiency can be calculated to be 10%
at 2400 cps.

Similar determinations can be made
at other frequencies. As frequency is
lowered, the value of capacitance nec-
essary for a minimum becomes larger.
An infinitely large capacitor is indi-
cated at the natural resonant fre-
quency of the speaker. There are sev-
eral factors which affect the accuracy
of this method. Not the least of these
is the large possible error contributed
in measuring when E,’ is nearly equal
to E.. This method also assumes me-
chanical losses negligible.

Speaker response: To take a speaker
response curve the arrangement
shown in Fig. 12 may be used. The os-
cillator must supply constant output
to the speaker over the range of fre-
quencies which interest you and the
response of the microphone and ampli-
fier must be known. It is true that
this is asking a lot, for few of us have

calibrated microphones lying about. In
general, however, a broadcast quality
microphone will be so much better
than the average loudspeaker that it
may be assumed to be flat. If it is de-
sired to calibrate the microphone (and
it is a worthwhile endeavor), several
methods are available. A unique
method is described in reference 3 as
the “Reciprocity Technique of Cali-
bration.” This method is reasonably
simple and does not require any more
test equipment than is necessary for
other tests described in this article.
The process is quite lengthy so we
will not go into the details but will
refer the reader to Meyer® should he
be sufficiently interested. Because the
characteristics of the room will affect
the response as measured by this ar-
rangement, the microphone should be
placed about one foot along the axis
of the speaker.. A reference is set at
400 cps and the frequency varied
above and below this point and the
reading of the db meter is noted. The
response can then be plotted.

Multiple speakers: When multiple
speakers are used, care must be taken
to insure the proper phasing of the
units. Out-of-phase speakers tend to
counteract each other’s efforts. A very
simple method for checking the phas-
ing of speakers is to connect a flash-
light cell across the speaker leads and
observe the direction of travel of each
cone. All cones should travel outward
at the same polarity. Reversing the
voice-coil connections will reverse the
direction of travel for a given battery
polarity. Do not forget to phase both
tweeter and woofer in a dual system.
There will be frequencies in the re-
gion of crossover which will be repro-
duced by both. If a horn-type tweeter
is used or if cone movement is not dis-
cernible, phasing can be done by using
the two speakers as microphones and
phasing for maximum output.

In a woofer-tweeter combination the
selection of a crossover point should
be governed by the low-frequency unit.
The acoustic output of a speaker will

Fig. 10. Electrical and physical arrange-
ment for the measurement of flux density.
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be constant up to that frequency at
which the cone no longer vibrates as a
piston. This is called the break-up fre-
quency of the cone. For a rigid cone
this frequency is governed by the ex-
pression:

. ®

where: f, is the break-up frequency in
cps

v is the velocity of sound in inches

per second (13,200)

R is the radius of the speaker cone

in inches

A rigid 15" cone has a break-up fre-
quency of 280 cps. For this reason
wide-range speakers have concentric
compliance rings formed into the cone
to allow only a small portion of the
cone to vibrate at the higher frequen-
cies. This gives the advantage of a
large cone at low frequencies and a
small cone at the higher frequencies.
The crossover point may be any point
below that where piston action ceases.
This frequency may be calculated
from equation (9) where the radius
of the smallest compliance ring is used
for R. Once the choice of crossover
point has been made, suitable cross-
over network design can be found in
almost any reference book. Reference
2 provides excellent instructions, in-
cluding coil winding information. Be
sure to use as large wire as possible
in the inductors to keep the resistive
losses low.

Speaker enclosures: Speaker enclo-
sures may be divided into three gener-
al classes; infinite baffle, horn, and
vented port or reflex. The infinite
baffle makes an effort to separate the
acoustic radiation at the rear of the
speaker from that of the front. The
horn-type baffle makes similar efforts
and, in addition, an attempt is made
at matching the radiation impedance
of the speaker to the air load by
means of the horn.

The bass-reflex cabinet not only has
an adjustment which will vary per-
formance but one which is mandatory
for top performance. This is the tuned
port which should be adjusted for the
particular speaker to be used.

The bass-reflex cabinet is essentially
a Helmholtz resonator tuned to the
resonant frequency of the loudspeaker.
See Fig. 14A. A simplified electrical
equivalent circuit of a loudspeaker in
such an enclosure is shown in Fig. 13.
The speaker appears as a series-res-
onant circuit and the cabinet as a
parallel-resonant circuit. If the cabi-
net is adjusted so as to have the same
resonant frequency as the speaker, the
effects of each tend to cancel. The
result is an impedance curve having
two humps of equal magnitude spaced
equidistant on either side of the speak-
er resonant frequency. It appears as
though the cabinet were of higher “@Q”
than the speaker and just notches out
a portion of the resonant energy of
the speaker in a manner not unlike
the action of an absorption-type wave-
meter. This notch can be moved along

(Continued on page 124)
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graduate to stereo, this Scott stereo

control center may provide the im-
portant missing link. Suppose you al-
ready have two separate preamps,
power amplifiers, and speaker systems
that you'd like to arrange into a stereo
setup. Now it’s true that you could
feed one stereo channel through one of
the two systems, with the other channel
going through the other system. But
this would introduce a few problems.
First, there would be no way of adjust-
ing the levels of both systems simul-
taneously; you would have no master
level control. Second, if you wanted
to play a single (monaural) channel
through hoth your speaker-amplifier
systems, you would have to arrange a
jury-rig switching scheme. The unit
shown above will do all this and more
with a simple turn of a knob.

Although the control cen‘er has been
designed specifically for Scott ampli-
fiers, whose appearance it matches, it
can also be used with any hi-fi system
with separate preamps and power am-
plifiers, or with two identical amplifiers
with tape input and output connec-
tions, Here is what the unit will do
when it is properly hooked up. The
power switch on the loudness control
applies line voltage to both amplifiers
that are plugged into the control center
(see Fig. 1). A ganged loudness control
adjusts the levels of both channels at
the same time. Thus, once the system
is balanced, the outputs from both
speaker systems can be adjusted to-
gether. The loudness control may be
converted to an ordinary volume con-
trol by operating slide switch S.. This
simply removes bass and treble boost
capacitors C; to C. from the circuit.

The heart of the control center is
the 5-position selector switch. In the
first position, as shown on the sche-
matic, both input jacks (J;, J:) are con-
nected to both loudness control sec-

(Continued on page 120)

FOR the audiophile who wants to
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Front view of the
stereo control center
is shown above. The
rear panel is shown
in the view at the
right where the
cover has been re-
moved in order to
show the internal
parts assembly.
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Versatile master gain and switching unit may provide

the "missing link” for the stereophile's setup.

Fig. 1. Note that no tubes are employed in this stereo control center.
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PLAYBACK
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0
PLAYBACK
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n7rv.ac,

<
a
By
LOUDNESS

R73 R8

PLAYBACK

#* OR SEPARATE PREAMP QUTPUT
X% OR SEPARATE PWR AMP INPUT

CHANANEL B

| STEREO SELECTOR SWITCH
| SHOWN IN CCW POSITION

POS. TITLE
MONAURAL RECORDS
STERE!

N
]
:]EI/ )

RIZ
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<
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@
LOUDNESS

CHANNEL A

|
2
3 REVERSE STEREQ
4
5 CHANNEL B

RIOE RiI SWITCH CONTACTS CLOSED
POS.  FRONT  REAR
6,8 1,8,10

- 5,8 10,11
5,10

1

Ri, R:, Ry, Ri—18 ohm, V5 w. res.

Rs, Rs, R, Ruo—100,000 ohm, V5 w. res.

Rs, R1ii—47,000 ohm, Y5 w. res.

Rs, R1:—500,000 ohm pot (special taper,
tapped at 250,000 and 100,000 ohms)

Ci1, Co—220 ppfd., 500 v. capacitor

Cs, Co—47 pufd., 500 v. capacitor

C;, Cr—.01 pfd., 400 ». capacitor

b —
®

8,
5 8.0
= 8,10, 11
Cs, Cx—.022 ufd., 400 v. capacitor
St—D.p.d.t. slide switch

S:—Special rotary selector switch (see text)
Ss—4-pole, d.i. slide switch

S—S.p.s.t. switch (on Rs, Ri)

$01, SO2:—A.c. receptacle

Jz, Ja, Js, Js, Js5, Js, J7, Js—Phono jack
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URING the last few years the high-
D fidelity world has witnessed many
new developments. One of these is
the elaboration of a long existing idea;

By WALTER R. WESTPHAL the use of negative feedback circuits.
Only a few years ago this circuitry
was known only in certain specialized
electronic fields. Today, by contrast,
more and more interested hobbyists
are becoming aware of its applications
and characteristics. Future designs
will probably show an even greater
. . . . tenden toward e use of negative

and experimenter, who use these circuits widely. e B S S
er and audiophile should be acquaint-
ed with some of the more common

A review of basic principles for the audiophile

.05 pfd. N .
circuits.

CONVENTIO ) i
T AMPLIF:E:AL' R 550 _Thelgrowmgl demand for reduced
K OuTRUT distortion and increased frequency re-
R sponse is becoming the key factor in
100 amplifier design. The trend toward
el K feedback amplifiers is a direct rgsult
w of this demand. As will be pointed
out, other factors are also of interest
INBUT CLAMZRCIT M but to many persons the most im-

AMPLIFIER DA ot .
. portant characteristics are increased
X Fig. 2. Here is a 6F5 triode voltage frequency response and reduced dis-
: - amplifier with a voltage feedback cir- tortion. Modified loudspeaker damp-
cuit. The signal voltage that is de-

- ing, i ircuit stability, and re-
FEEDBACK PATH veloped across the 100.000-ohm resis- g, increased circuit ¥ d

Fig. 1. A conventional amplifier with tor is out-of-phase with the input sig- d_lécedtgaln ar}?_ S}?m}el Ofldthe gtger con-
(A) voltage and (B) current feedback. nal and thus partially cancels it. SRt M40 lalotlet aly ?,Over-
looked when analyzing a circuit’s op-

eration. First of all, let’s look at the
effect of feedback on signal distortion.
The output of an amplifier is usually
not a perfect replica of the input
= waveform. Consequently, the output
of any amplifier contains a certain
amount of distortion. Most of this is
due to the fact that a vacuum tube is
not a linear device, espécially when
the changes in current are very large
as is the case in an audio power am-
plifier. Distortion can be reduced by
AAAA applying part of the output signal
back to the input but out-of-phase

22 with it. This is negative feedback.
Fig. 3. The audio section of a TV set. The amount by which the distortion is

Distortion is reduced and frequency re- reduced depends upon the amount of

— : sponse is increased by a feedback circuit. signal voltage fed back. The larger
this voltage, the greater the reduction
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in distortion. But there is a practical
limit to this as the gain of the ampli-
fier is reduced accordingly. However,
this loss in gain can be compensated
for in other ways, such as providing
more gain in the initial design.

If the voltage fed back to the input
of an amplifier is in-phase with the in-
put signal then the gain is increased
and this process is known as positive
feedback or regeneration. Some table
model radios employ positive feedback
to increase the amplification even
though it has some undesirable fea-
tures. This is essentially the opera-
tion which takes place in an oscillator.

A feedback amplifier is a conven-
tional vacuum tube or transistor am-
plifier with the addition of a feedback
circuit. The circuit used to provide
feedback can be classified as either
voltage feedback or current Zeedback
depending upon how this signal is ob-
tained. Fig. 1 shows this by means of
two block diagrams; (A) showing a
typical voltage feedback circuit and
(B) showing the manner in which
negative current feedback may be
achieved. In Fig. 1A, the amplified
voltage across the output resistor is
180° out-of-phase with the voltage at
the input. Part of this amplified sig-
nal is then fed back to the input of
the amplifier. This will reduce the
total input voltage depending upon the
amount of signal that is fed back.
This signal is proportional to the out-
put voltage and gives this particular
circuit its name. In Fig. 1B, the sig-
nal fed back is also out-of-phase with
the voltage at the input but is propor-
tional to the current flowing in the
output.

Both voltage and current feedback
have the same effect with respect to
reduced distortion and improved fre-
quency response, the only difference
being in the effect that feedback has
on the tube’s internal plate resistance.
This feature plays an important part
in some electronic circuits, such as
cathode-follower and grounded-grid
amplifiers.

The circuit required to provide
negative voltage feedback is quite
simple. Fig. 2 illustrates this with
a triode voltage amplifier. The am-
plified output signal appears across
the two series resistors (the 900,000-
and 100,000-ohm units). One-tenth of
this voltage, by voltage divider action,
appears across the 100,000-chm re-
sistor and is fed back to the input
where its effect is to reduce the total
grid-to-cathode voltage. This factor,
one-tenth, is known as the feedback
factor and is represented by the Greek
letter 8 (beta). If the feedback factor
is negative, as it is in this case, 8 is a
negative number.

A tube manual would indicate that
this stage normally has a gain of 70
without feedback, that is, if the input
signal is 0.1 volt, the output signal
would be 7 volts. But feedback re-
duces the gain of this stage to only
8.75.

The formula for the gain of an am-
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plifier with feedback is as follows:
A= A/(1-84)

where A’ is the gain with feedback; 4

is the gain without feedback; and 8 is

the feedback factor.®

It might seem at first that this is a
tremendous reduction in amplification,
but the advantages will far outweigh
this loss. For example, suppose that
the total harmonic distortion of this
stage was 5% before feedback was
applied. One of the advantages of
negative feedback is to reduce the dis-
tortion and, in this case, the total dis-
tortion would be less than one-half of
one per-cent. The range of flat fre-
quency response is also found to be
increased. Taking the same 6F5 triode
stage shown in Fig. 2, suppose the fre-
quency response had been 80 to 10,000
cycles. With g8 equal to 1/10, the
response might now be 8 to 80,000
cycles.

Fig. 3 shows the a.f. stages of a
popular-make TV set. The feedback
loop extends over two stages; from
the output of the 6AS5 power ampli-
fier to the input of the 6T8 voltage
amplifier. This practice of using two
or three stages has been found to re-
sult in optimum characteristics. The
output signal is developed across the
120-ohm and 22-chm resistors in
series. Because the 22-ohm resistor is
also part of the input circuit, feed-
back results.

The addition of negative current
feedback to an amplifier can be even
simpler than negative voltage feed-

1 Many authorities call the entire quantity
(1 - BA) the feedback factor, while stili othe.s
use this term for the quantity 8 A.—Editor.

back. Removing the cathode bypass
capacitor from a stage results in de-
generation or negative feedback. Fig.
4A shows a triode amplifier in which
the cathode bias resistor has not been
bypassed, resulting in a loss in gain.
The advantages of current feedback
are the same as for voltage feedback;
the only difference being the change
in tube plate resistance mentioned
earlier. The amount of feedback can
be controlled by varying the portion
of the cathode resistor left unby-
passed. Fig. 4B shows a stage in
which the feedback is reduced from
that of Fig. 4A. Note that the bias
voltage will be the same value in each
case because the d.c. component of
plate current must flow through 1000
ochms but the feedback factor in (B)
will be reduced by approximately one-
half. An alternate method of provid-
ing current feedback is shown in Fig.
5. Again the signal fed back is pro-
portional to the current flowing in the
output. In this circuit the input sig-
nal is developed across R, and R. to
ground. But part of the output signal
is also developed across R.. These sig-
nals will tend to cancel each other.
Result: negative feedback.

The use of feedback amplifiers is not
new in industrial electronic applica-
tions. World War II spurred their use
in devices such as radar, guidance sys-
tems, computers, etc. The reduction
in harmonic, frequency, and phase dis-
tortion as well as the improved cir-
cuit stability were prime factors in
their ultilization. The cathode fol-
lower, for instance, is a good example

(Continued on page 119)
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Fig. 4. Negative feedback is obtained by
means of unbypassed cathode resistor,
Operation is the same in both cases but
feedback factor in (B) is %2 that in (A).

(a)

+320 +320 +385 +385
O O O O
&_._‘
Vi ve V3 v4
i
R3 —
= R2
- Fig. 6. An a.c. vacuum-tube voltmeter for
aqudio frequency measurements. Negative
feedback makes it less dependent on supply. =

Fig. 5. The relationship between the
resistance of R, and the impedance of
the loudspeaker load determines the
amount of degenerative feedback here.
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Shun -Fed Modula ion
For Your

Little used ham modulation method provides increased

flexibility in modulating that low-or high-power final.

EVERAL years ago, the author

made the mistake of attempting

to modulate his 500-watt phone
transmitter without the benefit of a
load on the secondary of the modula-
tion transformer. As anyone who has
ever made this costly error can tell
you, it didn’'t take much more than
“Hello” into the microphone to send a
250-watt modulation transformer to
join its ancestors. Of course, someone
is going to say that anyone who
doesn’t have the necessary protection
built into his transmitter to preclude
such disasters deserves to lose a modu-
lation transformer; however, there are
many fine commercially manufactured
ham transmitters on the market today
that do not provide these safety fea-
tures and there are many amateurs
who dislike engineering a ham trans-
mitter to death.

The purpose of this article is to il-
lustrate a little-used method, among
amateur operators, which makes pos-
sible a considerable range of choice in
selecting modulation transformers for
an amateur radiotelephone trans-
mitter. Your problem of modulating
that low- or high-power final ampli-
fier, replacing defective modulation
transformers, or designing your new
AM transmitter can be simplified con-
siderably by the knowledge and appli-
cation of shunt feed in your audio
system. You may also be able to
save yourself quite a few dollars by
using components from the shack
junkbox.

Being faced with the problem of re-
placing the defunct modulation trans-
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former and not having the necessary
funds available to purchase same, it
was decided to dig into the junkbox to
see what, if anything, could be made
to work. A modulation transformer
originally used in the familiar ART-13
autotune airborne transmitter, manu-
factured by Collins, was discovered.
This transformer, which has a fixed
turns ratio, has two secondary wind-
ings; one for the r.f. amplifier plate
and one for the screen. The ART-13
transmitter utilized push-pull 811’s in
class B to modulate a single 813 r.f.
amplifier. The author’s transmitter
consisted of push-pull 813’s in the r.f.
amplifier operating with 1500 volts
on the plates at a little over 500 watts
input. The class B modulator tubes
were 805’s with the same plate voltage
as the 813's. It was found that the
turns ratio of the ART-13 modulation
transformer was just about perfect
for a match between the 805’s and the
813’s. Well, the matching problem
was solved but it was ridiculous to
think that this little modulation trans-
former, with a nameplate rating of 50
watts, could deliver the audio power
necessary to 1009% modulate the 500-
watt final amplifier. Besides, neither
of the secondaries could safely carry
the final amplifier plate current. That
did it. It looked as if the rig would
be off the air for some time until the
necessary $30 or so could be shaken
loose from the family piggy-bank.
With the rig off the air, it seemed
like a good time to catch up on my
technical reading. Maybe this would
be a good time to make the transition

www americanradiohistorv com

AM Transmitter

By RICHARD A. GENAILLE, W3FEP

to SSB or, better yet, why not do
some c.w. work for a change. The
move to SSB was out of the question
for the same reason that a new modu-
lation transformer could not be pur-
chased and c.w. had lost its charm
after the first three or four years of
“brass pounding.” What to do?

While thumbing through the audio
section of one of the handbooks to find
a cheap and dirty way of modulating
the transmitter, an interesting circuit
was discovered. Here was a schematic
showing shunt feed of audio to an r.f.
amplifier. Why had I not thought of
that before? This has been done al-
most since the time that commercial
broadcast transmitters first came into
existence. Why should I worry about
too much current through the second-
ary of my surplus modulation trans-
former when I can shunt the final am-
plifier plate current through a choke?
This way I won’t have any r.f. ampli-
fier plate current going through the
secondary. No d.c. through the sec-
ondary should practically eliminate
the heating problem.

The standard arrangement for class
B plate modulation of an r.f. amplifier
is shown in Fig. 1. Fig. 2 shows the
shunt-feed arrangement. The r.f. am-
plifier plate supply in the author’s
transmitter contained both a swing-
ing and a smoothing choke. It was de-
cided that the power supply could get
along very nicely without the smooth-
ing choke, without objectionable lack
of filtering and that the smoothing
choke might possibly be used as the
audio isolation choke. The defunct
modulation transformer was removed
and the ART-13 modulation trans-
former was installed. The transform-
er has a test voltage rating of 4000
volts but to insure against a.f. break-

RADIO & TV NEWS


www.americanradiohistory.com

downs to the case, four 1l-inch stand-
off insulators were used to mount the
new transformer. As shown in Fig. 2,
the smoothing choke (L) was simply
relocated in the circuit and used as
the audio choke while the bleeder
resistor and output filter capacitor
were reconnected in the circuit just
after the swinging choke. The arrange-
ment of Fig. 2 permits the class C am-
plifier plate current to be fed through
the modulation choke in contrast to
running the current through the sec-
ondary of the modulation transformer
as shown in Fig. 1. The use of an
adequate sized choke for L and a ca-
pacitor of moderate size for C im-
proves the low-frequency response
over that of the circuit shown in Fig.
1. For this reason, the shunt-feed
arrangement is commonly used for
commercial broadcast transmitters.
One might say that the improved low-
frequency response is of no value from
the standpoint of a ham transmitter.
This is wusually true; however, to
avoid the undesirable slope or ‘‘cant”
on clipped speech waveforms result-
ing from phase differences throughout
the modulator, it is necessary that the
audio system, after clipping and filter-
ing, have good low-frequency response.
The lows can be eliminated in the
early stages of the speech amplifier
that is used.

Choke L in Fig. 2 should have an in-
ductance high enough to give an in-
ductive reactance at least equal to the
class C amplifier load impedance at
the lowest frequency to be modulated.
Capacitor C should have a capacitive
reactance much lower than the class C
amplifier load impedance at the lowest
audio frequency to be transmitted.
The shunt-feed arrangement will give
improved phase-shift characteristics
for clipped speech waveforms over the
usual plate modulation system shown
in Fig. 1. The coupling capacitor (C)
shown in Fig. 2 should have a voltage
rating at least equal to the highest d.c.
plate supply voltage impressed upon it
and should be of the oil-filled type.
Impedance matching is accomplished
as per usual. The shunt feeding does
not change anything as far as securing
the proper impedance match is con-
cerned. In the author’s transmitter,
capacitor C was insulated from the
chassis by means of 1-inch stand-off
insulators to insure against break-
downs.

The system just described has been
in operation at the author’s station,
W3FEP, for over two years and was
originally installed when the old call
was WDSHRSN. The total operational
time is almost 5 years during which
no trouble has ever been encountered
with the modulation system. The
transmitter has been operated con-
tinuously for periods of up to 29 hours
during the annual Sweepstake and
DX contests with no audio system
failures. At the time of the original
change to shunt feed, the writer had
some misgivings about the length of
time that the *little ole” ART-13
modulation transformer would hold up
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and a spare was obtained for a rainy
day. The spare transformer is still in
the box it came in and it doesn’t ap-
pear as if it will ever be needed as a
replacement. Another bonus was ob-
tained through the use of this particu-
lar transformer since it was designed
specifically for voice communication
and the frequency rating of the trans-
former is from 400 to 4000 cycles. Un-
doubtedly there are many surplus
modulation transformers of low power-
handling capabilities still kicking
around that were originally designed
for voice work that could be used very
satisfactorily in low- or high-power
AM transmitters by using the shunt-
feed system. While the author’s ar-
rangement makes use of one particu-
lar transformer, there is no reason
why a commercial 50-watt multi-tap
transformer could not be substituted.
On the basis of the 50-watt rating
transformer being capable of deliver-
ing the necessary audio for modulat-
ing the 500-watt r.f. amplifier, it would
appear that a 100-watt transformer
could be used for obtaining the neces-
sary audio to modulate a 1-kilowatt
r.f. amplifier or a 10-watt transformer
could be used for obtaining 50 watts of
audio. One of the problems often en-
countered in modulating a low-voltage,
high-current type of r.f. amplifier is
that many of the commercially avail-
able modulation transformers cannot
safely handle the high current through
the secondary. This necessitates the
use of a transformer of a higher power
rating which is not only wasteful but

costly as well. Running the r.f. am-
plifier plate current through the
choke, which was previously used in
the power supply filter section and
consequently can handle the r.f. ampli-
fier plate current plus, reduces the
heating of the modulation transformer
due to the high secondary current.
The d.c. potential existing between the
primary and secondary of the modula-
tion transformer in the author’s trans-
mitter is zero since the same voltage
is used on the class B modulator as is
used on the class C r.f. amplifier. Insu-
lating the case of the transformer
from the chassis insures against d.c.
and a.f. voltage breakdown from the
windings to the case of the modulation
transformer.

For the information of those amateur
operators who might wish to modulate
their 500-watt push-pull 813 final am-
plifiers, the author’s circuit parameters
are as follows: push-pull 813's r.f. final
amplifier, 1500 volts at 375 ma., plate-
load impedance is 4000 ohms; push-pull
805’s class B modulator, 1500 volts at
400 ma. on peaks, —16 volts bias, and
plate-to-plate load impedance of 8200
ohms.

In Fig. 2, C is a 4 ufd., 1500 volt oil-
filled capacitor while L is a 15 henry,
500 ma. filter choke. The modulation
transformer is a surplus ART-13 mod-
ulation transformer or a commercial
30-watt unit. The screen winding on
the ART-13 modulation transformer is
not used. The primary-to-secondary
turns ratio is 1 to .695 step down.

(Continued on page 108)
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R-POWER SUPPLY BLEEDER RESISTOR
T-MODULATION TRANSFORMER

Fig. 1. Class B plate modulation circuit.
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Fig. 2. Shuntfed class B plate modulation.
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C-COUPLING CAPACITOR (OIL}

Cl,C2-POWER SUPPLY FILTER CAPACITORS

L ~MODULATION CHOKE (FORMERLY POWER SUPPLY
SMOOTHING CHOKE)

R-POWER SUPPLY BLEEDER RESISTOR

T-MODULATION TRANSFORMER

TO CLASS C
AMPLIFIER

COUPLING
L RATIO I}

C-AUDIO BYPASS CAPACITOR

L-AUDIO CHOKE {L MUST HAVE A HIGH IMPEDANCE
AT AUDIO FREQUENCIES)

R—DROPPING RESISTOR { ADJUSTED..FOR.100% MOD=
ULATION) -

Fig. 3. Partial schematic diagram show-
ing the choke-coupled (or Heising) plate
modulation system described above.

Fig. 4. Shunt-fed choke-coupled Heising
modulator. The alternate connection is
made if resistor R is not used in circuit.
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Neither microphonics nor heater hum plague the

low-level stage of this hybrid tape preamplifier.

N A tape recorder circuit, the input
I stage from the tape head offers the

greatest inducement to transistor-
ization. Tubes may degrade perform-
ance because of microphonics, hum
from heaters, and the low signal-to-
noise ratio at low frequencies. The
dynamic range of an amplifier is de-
creased as the noise level increases,
thus the preamplifier usually becomes
the limiting factor in a tape recorder.

The transistor is not plagued by
microphonics or heater hum and, in
addition, offers an improvement in the
signal-to-noise ratio. While the cost of
transistor stages remains above that
involving tubes, the use of a transistor
in conventional circuits results in cer-
tain advantages that often offset this
price differential.

only a voltage transfer whereas tran-
sistors require power. Fig. 2 demon-
strates the transfer of recorded in-
formation on the tape, in the form of
changing magnetic flux (¢), to an
electrical signal at the output of the
tape head. From Fig. 2 we see that
the output signal current decreases
with increasing frequency and as the
head inductance is increased. The out-
put signal voltage amplitude increases
with frequency and head inductance.
Vacuum tubes make use of the output
signal voltage exclusively, thus we can
see why the NARTB tape playback
equalization standard requires approx-
imately 35 db of bass boost for con-
stant amplitude output. See Fig. 1.
Fig. 1 illustrates the problem, men-
tioned earlier, of obtaining a suitable

With vacuum tubes, the signal signal-to-noise ratio at low frequen-

transfer from the tape head involves cies when tubes are employed. For
e
y FREQUENCY & GAP
P LOSSES IN HEAD
e
e
o v, Fig. 1. Response
& \LSIGNAL OLTAGE curves showing the
- VOLT : ]
w |" FROM TAPE HEAD output .su;nal ol
Q | age directly from
5 i { the tape head along
= } i EQUALIZED with the standard
i ] OUTPUT A
g i | playback equaliza-
= 1 | tion required in order
<€ -
2 ! | _NARTB PLAYBACK EQUALIZATION to obtain flat output.
F ] N (15"s€EC.)
_—
L l A
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By DWIGHT V. JONES

Semiconductor Products Dept.
General Electric Co.

The aquthor is checking his preamplifier
before installing it in his tape recorder.

instance, at 50 cycles the amplifier is
required to provide maximum gain
with the signal close to the noise level
at this frequency.

Transistors provide more flexibility
since they can make use of a signal
voltage, current, or a combination of
the two. The type of signal transfer
from the head depends on the load
impedance, as shown in Fig. 3. If
current transfer is used, we have prob-
lems at the higher frequencies that
are similar to those encountered with
tubes at the lower frequencies. See the
curves of Fig. 2. If we could match
the load to the tape head impedance
at all frequencies we would then have
the maximum power transfer and,
consequently, a good signal-to-noise
ratio at all frequencies. With a
matched load, as indicated in Fig. 3,
one-half of the generator voltage is
transferred across the load while one-
half of the current from the current
generator goes into the load. From
the curves of Fig. 2 we can see that
if we transfer one-half of both the
current and voltage, the output will be
more uniform at all frequencies of
operation.

In practice, it is usually not con-
venient to match the head at more
than one frequency. In addition, it is
desirable in a hybrid circuit to utilize
most of the available transistor gain
to achieve the highest signal level
possible at the tube input for good
sighal-to-noise ratio. This requirement
precludes equalizing or using feed-
back for changing the input imped-
ance of the transistor input stage.

(Continued on page 110)
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Fig. 3. The type of signal transfer from
the tape head depends cn the load.

OUTPUT VOLTAGE (DB}

FREQUENCY=-CP3

Fig. 5. Graph of the equalization need-
ed to compensate the signals across R..
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IMPEDANCE RANGE OF AVAILABLE
TAPE HEADS
50n, 1KC. 15KC.
HIGH — 3008 6KQ 75K
Low - 50 1006 1.5K
Fig. 4. Impedances availcble in com-
mercial tape heads now on the market.
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Top view of the hybrid unit showing mounting of components.

Fig. 6. Heater supply for tube and “B-plus” voltage may
be obtained from associated recorder or audio equipment.
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R;—2.2 megohm, V5 w. res.
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Co—10 pfd., 15 ». elec. capacitor
Cs—100 pfd., 15 v. elec. capacitor
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Cs—.05 pfd., 200 v, ceramic capacitor
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“PHOTORHYTHMICON" - Dancing llghts

et B ] s 1k

By LEON A. WORTMAN

The Photorhythmicon is shown here with its long string of colored light bulbs.

entertainment, and important edu-

cational potentials. This electronic
device, called “Photorhythmicon” un-
til some better and all-encompassing
name 1is suggested, can be exactly
what you make it: a gadget, a toy, a
conversation piece, a spectacle, an ad-
junct to your high-fidelity system, or
a working tool. It generates no noise
of its own; does not reproduce music,
speech, or any sound at all. What does
it do? It gives off light. So does a
table lamp? Yes, but this device gives
off a bar-shaped light. So does a fluo-
rescent tube? Yes, but this “bar” can
be controlled to vary its brilliance, to
glow with different colors and inten-
sities. It appears to dance to and fro,
following musical rhythms and varia-
tions in frequency and amplitude.

For example, connect the input ter-
minals of the Photorhythmicon across
the voice coil of your high-fidelity

IT’S GOT rhythm, drama, comedy,

BAEIARRRRa A

Build this different type of color organ with

its long bar of multicolored, dancing lights.

loudspeaker, put a symphony, mood-
music, or jazz record on and watch
the exciting display of “sound.” The
bass rhythm group will actuate the
left third of the light bar, the melody
will appear at the center, and the
high-pitched instruments at the right
third. An arpeggio will be especially
effective as it appears to slide from
one end of the “bar” to the other,
while a full chord played fortissimo
creates a spectacular display of color-
ful, brilliantly dancing lights.

A number of practical uses are sug-
gested for the Photorhythmicon, in ad-
dition to its service as a visually de-
lightful adjunct to a home high-fi-
delity system. For example, the lights
create an interesting pattern when

Bottom view of the unique color organ is shown. Note the uncluttered appearance.

L £y
——
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actuated by speech. Their reactions
to different voice timbres are quite
fascinating. The lights indicate the
unusual amount of energy produced
by some voices, especially those of ex-
perienced speakers, at the low and
high ends of the audio spectrum cov-
ered by the light-control chassis.
Visualize, if you will, an application in
the production of theater and TV
musicals. There is no electrical limit
to the number of bulbs which can be
actuated, no limit to the linear meas-
ure of the “light-bar.” This makes it
quite practicable to run the lights the
entire length, width, or height of a
large stage. In the case of a musical,
the lights could be connected to the
output of the audio channel driven by
the orchestra microphone. Then, as
the group or ‘“chorus” dances about
the stage, the off-stage or off-camera
orchestra causes the lights to “dance”
in rhythm or syncopation with the
orchestra and cast; an exciting com-
bination of sight and sound. There
are values in applications in musical
education with the use of this device
as a visual metronome actuated by a
microphone or other pickup connected
to the instructor’s musical instrument.
Perhaps, in a like manner, it can be
applied to the education of the deaf or
near-deaf, helping them to “hear” mu-
sic, speech, and other sounds by en-
abling them to see the vibrations.
The Photorhythmicon consists of
two separately assembled parts, one a
bank of lamps mounted on a long rod,
the other a chassis containing the con-
trol circuitry. The light-bar in the

RADIO & TV NEWS
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unit illustrated contains 45 pilot lamps
mounted side-by-side. They are series
wired in three groups, 15 lamps per
group. A yardstick purchased at a lo-
cal hardware store for half-a-dollar
serves as the mounting board for the
45 light sockets. A 4-wire extension
cable connects the light bar to the
control chassis.

Each group of pilot lights is con-
nected as part of the cathode circuit
of a control tube featuring a high
transconductance characteristic, that
is, a tube which exhibits a relatively
large change in plate current for a
small change in grid voltage. Type
6CL6 tubes were chosen as the light-
control tubes. Although triode opera-
tion of the 6CL6's does not take full
advantage of their 11,000 micromho
transconductance value, it does enable
circuit simplicity and provides more
than adequate performance in this
particular service.

Rheostats are added at the chassis
and connected in series with the lamps
and the cathodes of the 6CL6’s. These
afford a convenient means for the ad-
justment of the resting plate currents
of the 6CL6’s to the desired point of
darkness at the light-bar. This is, of
course, very simply an application of
cathode bias. We know, too, from
vacuum-tube theory that if we alter
this bias the resting current will also
change. This can be done, and is done
in this particular device, by applying
a positive voltage to the control grids
of the 6CL6's. As we decrease the

bias, by increasing the positive grid=

voltage, the cathode currents of the
6CL6 light-control tubes rise. Because
the strings of pilot lights are in series
with the cathodes of the light-control
tubes, the currents passing through the
lights likewise increase and the bulbs
begin to glow. If we vary this grid
voltage at an audio rate, the currents
through the light-control tubes vary
similarly and the strings of pilot lights
change brilliance at comparably vary-
ing rates. Within controllable limits,
the lights can be made to vary from
just about full brilliance to total
blackout.

It was found through experimenta-
tion that the #49 lamps were well
suited to this application. Unlike other
incandescent lamps such as floods,
household lights, and other types of
pilot bulbs, the #49 rapidly heats to
the glowing point and just as quickly
extinguishes when the heating cur-
rent is diminished or is cut off. The
#49 lamp is the so-called 60-milliam-
pere bulb often used in flashlight serv-
ice. I don’t know how many foot-
candles a flashlight is capable of pro-
ducing, but 45 flashlights all glowing
at the same time, it is my impression,
should be capable of producing con-
siderable illumination.

The amount of light produced by
the Photorhythmicon is sufficiently
brilliant to allow the operation of the
device to be exhibited in full sunlight.
Needless to say, therefore, it provides

(Continued on puge 92)
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R:—15,000 ohm pot

R:—330 ohm, V4 w. res.

Rs—5600 ohm. 1 w. res.

Rs, Ro, R1;—500,000 ohm pot

Rs, R, R::—220,000 ohm, V5 w. res.

Rs, Rs, Riz, Ris, Ri5, Reo—100,000 ohm, V5

. res.
Rz, Riz, Ris—470,000 ohm, Y5 w. res.
Riz, Ris, Ri—500 ohm, 4 w, wirewound pot
Ci1, Cs, Cr—.1 pfd., 600 ». paper capacitor
Cez, Cs, C;—.002 ufd., 600 v. paper capacitor
Cs—.05 ufd., 600 ». paper capacitor
Cs—40 ufd., 450 v. elec. capacitor
Co, C12—.00025 pfd., 500 v. ceramic capacitor

3 GROUPS OF {5 #49
PILOT LAMPS,SERIES
CONNECTED -

Cio, Cuu—10 ufd., 450 v. elec. capacitor

J1—Phone jack

SO1—4-prong receptacle for light bar

Pi—4-prong plug for light bar

S1—S.p.s.t. toggle switch

PL:+—6.3 volt pilot light

F1—2 amp fuse

Ti—Power trans. 325-0-325 ». @ 150 ma.;
S5v. @ 3 amps; 6.3 v. @ 5 amps (Thordar-
son 22R06 or equiv.)

Vi, Vi, Vs, Vi—12A4AX7 tube

Vs, Vs, V~—6CLG tube

Ve—5Y3GT tube

Fig. 1. Complete schematic diagram and parts listing for the Photorhythmicon.

Front panel mounts power switch, pilot lamp. input jack. and master gain. The

six other adjustments, fuse. and ouiput receptacle are all mounted on rear panel.
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RAD ATION DETECTORS

~ A Technician's View

Fig. 11, Technical Associates SD-1.

- -“-—"‘\\

Fig. 12, Technical Associates RS.11.

Part 2. Basis for operation of scintillation
detectors and two models using this technique.

rials can be converted into visible

light by the use of the fluorescent
effect of certain substances. Among
these substances are zinc sulphide and
calcium tungstate. When a particle of
radiation strikes a transparent crystal
phosphor made of one of these mate-
rials, a flash of light—a scintillation—
is produced. While these scintillations
may be used directly, they are usually
too faint and must therefore be
amplified.

Scintillation detectors may be used
to record alpha, beta, or gumma ra-
diations, depending on the type of ma-
terials used. These counters are more
sensitive than Geiger counters and
they can also detect particles which
are close together. It is possible, by
the use of counters, to record in an
accurate manner a large number of
pulses in a very short time. In this
way, the scintillation detector is sen-
sitive to both the rate (frequency per
unit of time) and the strength of the
radiation.

Because the phosphor screen con-
verts the radiation into visible light,
a type of amplifier different from an
ordinary vacuum tube is required.

Fig. 13 illustrates the operation of
the special multiplier phototube used
in this application. This sketch has
been simplified for discussion; an ac-
tual tube diagram (a DuMont K1382)
is given in Fig. 15. Radiation falls on
the transparent crystal phosphor,
where it creates scintillations of visi-
ble light. This small signal must be
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RADIATION from radioactive mate-

converted into an electrical signal and
then amplified.

Any photocell sensitive to visible
light can be used to convert light to
a flow of current. Light striking the
photo-cathode causes the emission of
electrons. In the diagram, the photo-
cathode is transparent. The light falls
upon the transparent photosensitive
cathode and causes electrons to be
emitted. This weak signal is then
amplified by electron multiplication.
A series of small anodes (plates) or
dynodes, are connected so that each
has a higher electrical potential than
the preceding one. (The one with the
lowest potential is to the right in
Fig. 13.)

Electrons arc attracted to the first
small anode or dynode nearest the
photo-cathode. When electrons strike
the first dynode, there is secondary
emission (or the release of more elec-
trons) caused by the original electrons
striking this anode. In a vacuum tube,
this is usually undesirable and the
suppressor grid is used to dispose of
these secondary electrons. However,
in this multiplier tube, the secondary
electrons are put to work.

Passing from dynode to dynode, the
signal is multiplied each time by fur-
ther secondary emission until it
reaches the collector plate (anode).
Gains between 250,000 and 1,000,000
times are possible, depending on the
type of tube and the operating po-
tentials.

Once the signal is taken from the
collector plate it may be amplified by

www americanradiohistorv com

By ALLAN LYTEL

Electronics Laboratory
General Electric Co.

normal vacuum-tube circuits before it
is applied to the output device. Fig. 15
is the circuit for the DuMont K1382
multiplier phototube with 10 dynodes.

Technical Associates SD-!

This scintillation detector, shown in
Figs. 11 and 14, consists of a sodium
iodide crystal, a photomultiplier tube,
and a preamplifier. It is used for the
detection of gamma rays, as noted, or
it may be fitted with other crystals to
detect alpha and beta rays. This de-
tector is designed to be used with an
external counter device.

Technical Associates FS-11

A photograph of this scintillation
counter is shown in Fig. 12 and the
schematic in Fig. 16. There are 5
sensitivity ranges of .01, .1, .25, 1, and
2.5 mR/hr and a 3-position time-con-
stant control to adjust meter response.
It uses a 1” by 1” sodium-iodide crystal
and a photomultiplier tube.

In addition to the units described
here, there are of course many other
specific detectors and counters. How-
ever many of these are laboratory
instruments with which the service
technician is not likely to have much
experience. The specific instruments
described will account for a large
number of those that he is likely to
encounter. Others of the portable,
relatively inexpensive units he may
come across will certainly resemble
one or another of the units discussed

closely enough to permit comparison.
_JE__.
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' Fig. 13. Basic structure of the
photomultiplier tube, showing how
electron multiplication is used to
deliver measurable output when the
device is excited by few particles.
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Fig. 14. Construction of the Technical Associates
SD-1 Scintillation Detector, also shown in Fig. 11.
Radiation excites a sodium iodide crystal. A photo-
multiplier tube and preamplifier tube are built in.
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Fig. 16. Schematic for the Technical Associates Model FS-11 Scintillation Counter.
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By WILLIAM LEONARD
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“Competition’

Are your woes really caused by competitors? Your

own merchandising methods may need re-evaluation.

nically trained and oriented man

has to hurdle in his role as an
independent businessman is to com-
prehend those negative factors in the
building of a business that are com-
monly lumped together as ‘“competi-
tion.” A common complaint among
dealers is that they cannot raise their
service charges to equitable levels be-
cause their “competitors would mur-
der them.” But on close examination,
this malevolent competition is usually
a phantom force without form or sub-
stance, except in the dealer’s mind.

In a recent editorial in the “Hoosier
Test Probe,” Editor Robert M. Sickels
realistically touched on some of the
factors involved in running a service
business in our free economy. Mr.
Sickels said:

“Disgusted with predatory compe-
tition? Tired of trying to get a profit
on quality products and service
against price competition from insur-
gents?

“Let’s be realistic. There are some
things even a perfect trade association
can not do for you. No association or
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'I'HE most serious obstacle the tech-

individual can protect you in the mar-
ket place. No law is going to eliminate
competition for you.

“You fought to be born ... and
fight you must as long as you live.
When a businessman comes to the full
realization of this, he begins to learn
how to fight more intelligently. He
stops simply doing business, drifting
from day to day, and starts waging
business as a war.

“Cleanliness, common courtesy,
punctuality, and sober judgement are
as much at a premium among business-
men as in any army. An intelligent
businessman learns how to outflank his
competitor by outselling and outpro-
moting him.”

All too often, businessmen in all lines
are prone to place the blame for their
business troubles on that phantom
enemy they call “competition” when, in
fact, these troubles are due to their
own lack of business acumen or failure
to use it diligently. This is especially
true in any type of service business be-
cause of those intangible factors in-
volving the quality of the work and
customer relations.

www americanradiohistorv com

Speaking on the subject of compe-
tition in the current economic situa-
tion, Harry B. Price, Jr., chairman of
the executive committee of NARDA,
recently posed a series of pertinent
questions to his audience of dealers at
a meeting in Baltimore, Maryland. Mr.
Price asked the dealers:

“1. Do you know who your customers
are and do you attempt to ascertain
this information? 2. Have you ever
asked yourself why a customer buys
from you? 3. How much of the busi-
ness in your area are you getting?
4., Who is your main competitor?”’

In applying these questions to al-
most any electronic service business it
is surprising, for instance, how few
dealers know the pattern of customers
they have developed for their busi-
nesses. It is equally surprising to learn
how few dealers try to find out why
customers have drifted away from
them. Practically every dealer has a
file of customers whose sets he has
serviced. Yet very few ever bother to
check up on themselves by contacting
former customers to learn why they
drifted away.

Most small service businesses were
initially built on word-of-mouth ad-
vertising. The enthusiasm of a new
dealer for his business is usually in-
fectious. Customers sense this spirit of
enthusiasm and it inspires them to
recommend the technician to friends
who are in need of TV service. This
generation of business through cus-
tomer referrals continues as long as
the dealer is able to maintain his first
enthusiasm ‘for the business.

Time and the constant grind of meet-
ing technical and business operating
problems take their tell of the tech-
nician’s enthusiasm. Soon the business
settles down to be a job. The dealer
depends on his phone book and other
advertising for his service calls rather
than on the recommendations of his
customers. It is during this period
that the average service business starts
to drift with the tide of seasonal fluc-
tuations. It is the time, too, when
some solid, concrete information about
the local market for service would be
mighty valuable.

The electronic service business is
perhaps the only industry that con-
stantly has a virtual one-hundred per-
cent consumer market for its services.
Among the wide variety of electronic
products that are used in every home,
there is always at least one that needs
service. Competition is keen for the
easy part of this business, that part
where a set owner looks for a techni-
cian to fix his set. But there is practi-
cally no active competition for the big-
gest part of this consumer business.
That is the “TI’ll-have-it-fixed-some-
day” part where customers put off
buying the service they know they
need.

To be continuously successful, a
businessman must know his local mar-
ket and the type of people who make
up that market. He should develop in-
formation on the dollar volume of

(Continued on page 87)

RADIO & TY NEWS


www.americanradiohistory.com

By WARREN J. SMITH

of color TV reccivers are not at all

unusual. Quick repairs are just as
common. However, even a simple mis-
adjustment or lack. of re-adjustment,
such as the one which will occur oc-
casionally in one of the newer color
circuits, could prove to be a tricky
service problem if the technician isn’t
on his toes.

Take the recent service headache
experienced by Harry Gridleak as an
example. For Harry, it all started as
a routine color service call. The cus-
tomer’s complaint sounded routine
too: black-and-white reception was
fine but the color had suddenly quit
entirely. Harry logically reasoned that
the symptom indicated a breakdown
somewhere in the color-sync circuits,
since this section is required only for
color operation. It recreates a 3.58-mec.
subcarrier signal of the same frequen-
cy and phase as the subcarrier signal
that is originally used at the trans-
mitter. The locally generated sub-
carrier, provided by the 3.58-mc. oscil-
lator, is re-inserted in the received
chrominance sideband signals to re-
place the original subcarrier which is
suppressed before transmission. This
re-insertion of course is a necessary
step for color demodulation.

Harry began checking the tubes in
the color-sync section of the receiver
on his cmission checker. As he had
anticipated, the 3.58-mec. oscillator
tube, a 6CB6, tested weak. ‘“Too weak
to oscillate in the circuit,” he mur-
mured almost out loud to himself.
Feeling somewhat relieved at the
thought of a simple tube replacement,
Harry inserted a new 6CB6, turned on
the power, and then stood back to
await the results. To his surprise
nothing happened; the replacement
tube failed to clear up the difficulty.

DEFECTS in the color-sync circuits

August, 1958

3.58-Mc_ |
Oscillator
Failure

A specific, informative instance of trouble in

an area where practical experience is still short.

IEpiTor's NoTE: Nothing will do more to
take the mystery out of color TV than
actual expericnce, Here is « case history
in which a technician ran into « defect
related to a circuit that does not have
its counterpart in ¢ monochrome receiver.
True, it was something ot a tough doy.but
something like it could have happcned
with a btack-and-white sct. The paticrn
of being led astray by a misleading symp-
tom and of finally seeing the light is fa-
miliar to every experienced icchnician,
whether he has worked on coloy receivers
or not., We are sure that, after his success,
IHarry Gridleak must have felt at least
alittle like saying,“Color service? There’s
nothing to it!”

Being cautious, he tried the only 6CB6
remaining in his tube caddy. Like the
first one, it failed to remedy the situa-
tion.

As most readers have probably
noticed, when a tube like the 6CB6 is
conducting a reasonably high current,
as in an oscillator circuit, a faint blue
haze generally appears just inside the
tube envelope. Harry made a close
inspection of the second 6CB6 for
signs of this tell-tale haze. Instead
he saw a subdued cherry-red glow on
the plate, a sign that the tube was
conducting a little too heavily. Now
feeling fairly certain that a defect had
developed in an under-the-chassis com-
ponent, Harry loaded the set in his
station wagon and hcaded for the
shop. .

Back at the shop, Harry was some-
what chagrined to find that the set
was a late model and that he didn't
have a schematic or service literature
covering it. He telephoned the cus-
tomer, the local distributor of the re-
ceiver, and a couple of friendly com-
petitors in an attempt to obtain the
necessary service data, but the calls
failed to turn up a single usable scrap
of information. Harry decided that
under the circumstances his best bet
was to attempt a repair by searching
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for some obvious defect in the 3.58-mc.
oscillator. But as far as he could
determine from his checks, everything
in the circuit was OK. Harry was now
beginning to feel those familiar pangs
of desperation.

Realizing that his chances of re-
pairing the receiver were now very
remote without a schematic, Harry
shelved the set and wired the manu-
facturer for the necessary data. It
arrived two days later.

A rapid point-to-point resistance test
of the oscillator revealed nothing; all
meter readings were well within toler-
ance. Harry checked the oscillator
tube again for the overheated plate.
Sure enough, it still glowed with that
subdued cherry-red color. Following
up with a quick voltage check, Harry
uncovered the clue he was searching
for: the negative grid voltage was
much too low.

Certain that he was now on the
right track, Harry substituted a new
3.58-mc. crystal (see Fig. 1)—and then
new tubes in the stages ahead of the
oscillator when the new crystal failed
to cure the trouble. All the substitu-
tions were to no avail, for the grid
voltage still remained too low and
apparently unaffected by the new com-

(Continued on page 93)

Fig. 1. The subcarrier oscillator
responsible for our hero’s nightmare.

6CB6
3.38MC, OSC.
TO QUAD. TRANS,

ui '« CIRCUIT ELEMENT
4| HARRY OVERLOOKED
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Antenna Sales for 1956

Antenna Sales for 1957

Antenna Sales for 1958

Make More $ $

$34-41 MILLION

$31-37 MILLION

On TV Antenna Replacements

As new set sales drop off, owners are more concerned than ever

with getting the most out of old sets. The time is ripe for a

national sales push in replacement antennas. Get your share!

to improve business? Some of the statistics on this page

concerning TV antennas should be of interest to you. A
dip in the antenna business last year as compared to 1956
would seem to indicate a downward trend. However, a
closer examination of the market shows that other, more
encouraging factors must also be considered.

In the first place, there is a definite downturn in the rate
at which people are buying new TV receivers. Superficially,
it would seem that antenna sales should follow in line.
However, the tail-off in new set sales also means that
viewers are keeping their old sets and that they are more
willing than ever to invest in getting the most out of them
before they spend the greater sums required for receiver
replacement. Getting the most out of an old set often
means getting a new antenna, although many viewers
need to be made aware of this fact.

In the second place, other figures on this page show that,
of the antennas in use, a staggering number have either
become practically useless or are contributing very little
to receiver performance. Seven years of use is considered
to mark the virtual end of life for an antenna system. In
fact, after four years, most systems are no longer efficient.

Based on thesc facts, a major antenna-replacement cam-

ARE YOU A SERVICE DEALER looking for new ways

R R T R
CEMENT MARKET

‘mitlion in use

it
A

s e

paign, directed primarily at the consumer level, gets under
way next month. Manufacturers, distributors, and sales
representatives throughout the nation are co-ordinating
their individual campaigns to develop consumer awareness
of certain important facts. Among them are these:

1. As already noted, antennas do not last forever. Fur-
thermore, their decline is so gradual that the set owner
seldom understands why, after a certain number of years,
his set “just doesn’t seem to have the pep it used to.”

2. Physical damage, corrosion, and deterioration of
lead-in systems are some of the chief factors contributing
to the loss of efficiency in the system. Antennas should be
inspected periodically to make sure that they are perform-
ing their job properly.

3. Many antennas, originally installed along with one
particular receiver, are still in use although the receiver
may have been changed, or one or more new ones may have
been added, or an FM tuner is also being operated from
the same antenna. These later changes may have consid-
erable effect on suitability of the initial antenna system.

4. Antennas installed prior to the introduction of all TV
stations available in a given area or before old stations
revised their transmission patterns, may no longer be as
satisfactory as they were for the earlier conditions.

5. Over the years, manufacturers have developed many
new designs with improved technical performance features.
They have also learned much about the use of better mate-
rials and improved physical design. Many newer antennas
can do jobs that were beyond the range of older types.

All of these important facts, as well as others, will be
accented to a vast consumer audience during the next few
months. Leading antenna manufacturers are participating
in the co-ordinated, nationwide campaign sponsored by
Rapio & TV NEws and other Ziff-Davis Electronic Division
publications. For additional details on this program, see
the 10-point program featured with this story.

The point of the entire program is to stimulate sales for
service dealers. The key to success of this program to re-
place millions of antennas in American homes will be the
co-operation and active participation of the service dealer

RADIO & TV NEWS
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in developing sales. We quote one manufacturer who has
been working carefully on plans for this promotion for
some time and has a complete program ready to go:

“Our success is entirely dependent on our dealer accept-
ance and active participation. Market research has defi-
nitely established the potential for replacement sales. Our
problem is to convince the dealers to push antennas to
people who don’t know they need a new one.” The italics
are ours.

More than 80 per-cent of the antennas sold in this coun-
try are purchased from service dealers and parts jobbers.
This means that more than $40 million in potential sales
may be at stake during 1958!

“To assure yourself of a share of the antenna volume,”
says another manufacturer, “plan your program now to
tie in with the merchandising effort being made by the en-
tire industry.”

Today, manufacturers are busy holding sales meetings,
passing out new material to sales representatives, and
arranging sales tours. Soon radio parts jobbers and dis-
tributors will have details and material ready for distribu-
tion to their service-dealer accounts.

Point-of-sale material, direct-mail picces, newspaper
mats, and prepared radio spots will undoubtedly represent
a major portion of the local advertising expenditures. Co-op
advertising budgets, with dealer-listing ads as a predomi-
nant jtem, will be bigger than ever.

States still another antenna manufacturer: “We look
for a continuation of the constantly expanding replacement
antenna market during the year 1958. More TV sets are in
use today than ever before. Many homes now have two and
as many as three receivers installed and in use each day.”

It is true that*Americans have become more conservative
vecently as far as spending money for outside leisure activ-
ities is concerned. However, this means that more people
will be staying at home —watching more TV than ever
before. With the market thus ripe for new antennas and
with manufacturers and distributors geared up to promote
sales nationally, the success of the program rests with you
—the service dealer. The 10-point program can be your
start.

Examining the prospective customer for 1958, experts tell
us that he is no longer interested in sub-standard merchan-
dise. Professor Lahti of the University of Michigan's Col-
lege of Architecture and Design believes that, for the first
time in history, we are living in an era marked by taste on
a mass basis. People are now inclined to buy quality. The
customer is purchasing merchandise in a more discriminat-
ing manner—and learning that he must pay for quality. He
is also coming to feel that, in the long run, this is the eco-
nomical way.

This changing attitude is good news to the antenna in-
dustry, which has seen prices kicked around for the past
lew years to the point where its merchandise has become
minimum-profit stock in some places. But it will only be
good news if dealers and their salesmen sell features in-
stead of price. Selling a better antenna not only means a
longer profit, but also greater customer satisfaction.

Some final words: key to the entire plan is YOU, the
dealer. Manufacturers and jobbers arc geared to do their
part. Unless you contact the customers and make the sales,
the effort will be wasted.

COMING NEXT MONTH
Choosing The Right Antenna
HOUSANDS of reception problems that have

been blamed on the receiver or on local conditions
can be solved with the RIGHT antenna system. De-
teriorated or outmoded antennas, or those that were
never designed for the type of reception you need,
rob your set of picture power, deprive you of view-
ing pleasure. Before you try a new set—try the right
antenna. Don't miss our September issue. It will help
both you and your customers solve the problem.

10-POINT PROGRAM
TO INCREASE SALES

1 CHECK YOUR ANTENNA STOCK. Make sure it is

complete. Know the requirements of your area. Have
an adequate assortment of antenna types on hand to take
care of the demands for any possible reception situation.

2 GET HELP FROM LOCAL BROADCASTERS. Local

TV broadcasters, along with their AM and FM affili-
ates, will be only too glad to help promote better receiv-
ing antennas in their areas, since it gives them wider cov-
erage with improved guality. Spot announcements should
not be difficult to arrange, especially where a group rather
than an individual makes the approach. Work through
your local service association, your jobber, or your fac-
tory representative. If preparing the copy for these spots
is a problem, write to us for prepared copy.

SET UP A DISPLAY. This is a “must” when you are

featuring a product. A floor display is fine; windows
are jdeal. Promotion kits, including window banners,
posters, descriptive material, consnmer hand-outs, instrue-
tions on how to do a bangup job of promoting antenna
sales, give-away items, and other material are available
from parts jobbers everywhere. For leading antenna manu-
facturers participating in the special fall promotion being
sponsored on a nation-wide basis by Rabio & TV News
and other Ziff-Davis Electronic Division publications,
these kits will be in jobbers’ hands about August 26.

4 DEVELOP YOUR INDIVIDUAL CAMPAIGN. To

make certain that your fair share of the anticipated
sales potential is attracted to vour own shop. work up
your own special-inducement program. A free home in-
spection of the prospective customer’s antenna systen,
with an appraisal of how it can he improved, is one sure
way of calling that customer’s attention to the importance
of this vital link in the enjoyment of good TV reception.

5 CARRY ANTENNAS IN YOUR SERVICE TRUCK.
A few of the type most generally used in your service
area, together with installation accessories, should go with
you on all outside calls. There is a good potential in on-
the-spot sules. Every service call your shop makes pro-
vides an opportunity for pushing the benefits of a new
antenna system. A quick check of the customer’s antenna
before you enter his home is a good starting point.
ORGANIZE A DIRECT-MAIL CAMPAIGN. If you
don’t have a mailing list of your own covering actual
and potential customers in your service area, use a reverse
telephone directory. (Such a source carries listings by
strect address or location, rather than alphabetieally.)
You can send a post card to every prospect on the list,
telling him that your antenna specialist will be in his
neighborhood on a specific date at an approximate time
for the purpose of giving his antenna system a {ree in-
spection.  Ask the prospect to call or return a sell-
addressed postage-free card for a free inspection.
7 WORK WITH YOUR SUPPLIER. Tie in with his lo-
cal advertising campaign. Be sure your store is listed
in all co-operative newspaper ads and in any co-op radio
spots being used to promote a line vou handle. Investi-
gate the possibility of advertising allowances. Check your
supplier for sales leads—and follow up those you get.

KNOW YOUR ANTENNA LINE. Hold a sales meet-

ing with your jobber salesman or factory representa-
live to get the complete details on the line you handle.
Remember—you must be certain that you are ready with
information, merchandise, and installation service BE-
FORE you make contact with the customer. This will
win his confidence. Tt will make it easier for him to buy.
9 MAKE A SURVEY in your area of home owners and

apartment dwellers by telephone or personal call. You
can use high-school students or sales trainees to determine
who is interested in discussing TV reception problems.
l PLAN YOUR SALES CAMPAIGN. Write it down in

advance. Don’t fumble along as you go. After you

have done this, FOLLOW YOUR PLAN.

August, 1958
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ice department after his lunch hour

to find Mac, his employer, looking
over several small articles spread out
on the bench before him.

“Whew! It sure is a sizzler out there
today,” Barney exclaimed as he
mopped his neck with his handkerchief.
“I even skipped my dessert so I could
hurry back to this air conditioning.
What you got there?”

“Dick, the parts salesman, was here
while you were gone and he did a real
cute little job of selling on me.”

“Howszat ?”

“Well, as you know, things have been
moving pretty slowly in his business
for quite a spell; but Dick’s not the
sort just to sit around and bellyache
about this. He says he has enjoyed
every wonderful minute of the past few
vears when all he had to do was be an
order taker; but now if he’s got to
buckle down and do some hard selling,
he’s ready and willing to do it. What's
more, he demonstrated to me today
that he wasn't just talking.”

“Well, come on, come on!” Barney
said impatiently; “let’s not make a full-
length mystery out of this. What did
he do?”

“After I had given him our regular
order, he said he wanted to bring in
something from the truck to show
me. That ‘something’ was a good-sized,
neatly arranged box of small items
that he thought would be of interest to
service technicians if they just had a
chance to see and examine them.

“Dick explained that when most
fellows came into the store they had
some specific items in mind and they
were in a hurry to get these and get
out. They never had time to browse
around among the countless little gadg-
ets and timesavers the store stocked.
His bright idea was to bring a collec-
tion of these items right to the shop
where the technician could look them
over at his leisure.”

“By the looks of the things there on
the bench, Dick’s idea must have paid
off here; and if he can wring money out
of a Scotsman like you, he can sell
anybody.”

BARNEY came hustling into the serv-
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By JOHN T. FRYE
LITTLE THINGS

A slow grin spread across Mac's face

as he replied, “Almost Dick’s exact
words! But let’s talk about some of
these things before I put them away.
Take this probe, for instance. We could
have used it a hundred times. Notice
the probe tip itself is a full four inches
long and only %."” in diameter. This tip
is insulated for its full length except
for an exposed 34¢” at the very tip.
That thin prohe can be worked down
into places a conventional probe could
never go. What's more, you can use it
without fear of shorting something out,
as you do so often with a naked probe
tip. It will be ideal for working on
those crowded transistor sets. A slip
of the probe in one of these can blow
a bunch of expensive transistors faster
than you can say, ‘Wups! "

“Hey! Here's something real cute,”
Barney said as he picked up some minij-
ature microphone connectors. “They
look just like the regular ones except
they are only about one-fourth as
large. With the modern trend toward
making things smaller and more com-
pact, I'll bet we are going to see more
of these.”

“I agree, and here are some mini-
ature phone plugs and phone jacks to
match. About the only place I have
seen these used so far are in transistor
receivers for connecting the earphones
to them; but there is no good reason
I can see why they should not be used
other places to save space.”

“What are those little red and black
cylinders?”’ Barney asked.

“Those are banana-piug connectors.
As you know, we have a lot of test
leads made up with a bananz plug on
one end and an alligator clip on the
other. Every now and then a set of
these leads are a little too short to
reach where we want to go. When that
happens, we cobble up some makeshift
connection that is always shorting to
the other lead or falling apart. Now,
when we need longer leads, all we have
to do is to plug the banana plugs into
the ends of these insulated, color-coded
connectors; and we’ll end up with a set
of nice long leads with convenient alli-
gator clips on both ends. They are just
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another little item that can save a lot
of time and exasperation.”

“What's in the little plastic box ?”

“That’s a complete kit for replacing
the selenium rectifier in an a.c.-d.c.
receiver with a silicon rectifier. Sarkes
Tarzian, who brought out the silicon
rectifier specially designed for radio
and TV servicing, is putting it out. As
you can see, it consists of a type M-150
silicon rectifier and mounting clip.
Hardware is furnished for mounting
the clip to the chassis. A 10-ohm re-
sistor that is to be connected between
the ‘B-plus’ output of the rectifier and
the first filter capacitor is included.
This must be used because there is less
voltage drop across a silicon rectifier—
only 2 volts—than across a selenium
unit and without this resistor the volt-
age furnished the tube filament string
would be too high. Remember this 10-
ohm resistor is to be added to the cur-
rent-limiting resistor of 22 ohms or
more already used with the selenium
rectifier. Under no circumstances do
you remove the resistor already in the
set.”

“Gotcha! I can see right now where
this is going to come in handy. A lot of
those a.c.-d.c. sets use special small
selenium rectifiers that cannot be re-
placed with ordinary selenium units for
lack of space. We’'ve had sets held up
several times in the past while we
ordered an exact-duplicate rectifier.
There will always be room for this
little fellow in those receivers.”

“That’s right and if we run into a
case where things are too crowded to
mount even the little rectifier clip, we
can leave it out and use these pigtailed
caps that slide over the ends of the
rectifier and make it a self-supporting
unit that takes up practically no room
at all. In general, let's continue re-
placing selenium rectifiers with other
selenium units when this is easy to
do; but don't forget our little friend
here when a standard selenium recti-
fier won't fit.”

“I'll bet we're going to see more and
more of these silicon jobs in new equip-
ment,” Barney remarked. “In addition
to other advantages, they throw off
much less heat than comparable seleni-
um rectifiers; and that’s important in
these compact three-way portables. On
the other hand, of course, transistors
are taking over in the portable field so
fast that maybe the three-way port-
able will soon be as extinct as the
coherer. The battery drain of the
transistor jobs is so low there’s no
sense in using them on the a.c. line at
all.”

“Good! I like to see you trying to
look ahead and guess what may hap-
pen in our field. You can’'t always be
right, naturally, but it helps to glance
up from your immediate work now and
then and take a long look ahead. And
speaking of work, we've got to get at
it; but first let me show you one more
item. Here is the Sprague ‘Universal
Ceramic Capacitor Kit CK-4' that Dick
sold me. As you can see, it consists of
twelve little flat units that look like

(Continued on page 107)
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Fig. 1. Over-all view
of the Multi-Dipper.

dip meter has enjoyed increasing

popularity among those in the
electronics industry. Starting first
with amateurs, the instrument found
wide use in the ham shack. It made
possible quick analysis of transmitter
and receiver resonant frequencies,
eliminated much cut and try operation
in the building of new rigs, and proved
a great help in the tuning up of an-
tennas. Today, this versatile test in-
strument has been taken over by the
radio service industry, where its time
saving operations mean money in the
pocket.

Strictly speaking, the device shown
in Fig. 1 is not a grid-dip meter since
the meter does not read grid current.
However, it does perform in the same
manner as a grid-dip meter and, in
addition, has a number of other fea-
tures which should prove extremely
valuable around the ham shack. For
instance, when no power "is applied
it becomes an ordinary crystal diode
absorption wavemeter. It may be used
as a phone monitor or field strength
meter., With suitable attachments it
becomes a neutralizing indicator, a
signal tracer, a multivibrator-type
signal injector, or a code oscillator.

OVER the last several years the grid-

Theory of Operation

Fig. 2A shows a portion of a typical
grid-dip meter circuit. When condi-
tions are correct in the rest of the
circuit, oscillations will be set up be-
tween L and C. Assuming this con-
dition, capacitor C. will couple some
of the energy out of the tank circuit
to the grid of the tube. On positive
peaks of oscillation the grid will be
driven positive and’ will draw elec-
trons from the cathode. This current
will flow through the grid leak, R,

August, 1958

The

Multi-Dipper

By PAUL POPENOE, JR., WéIWM

Ultra-versatile g.d.o. is also monitor, field strength

meter, signal tracer or injector, and code oscillator.

and through the meter, thereby caus-
ing the meter to deflect. In other
words, as far as the d.c. grid current
is concerned, the tube is acting like a
diode. The reading on the meter is
directly proportional to the strength
of the oscillations in the tank circuit.
If for any reason some of the energy
is drawn out of the tank circuit, a
dip in grid current will be indicated
on the meter. Coupling the tank cir-
cuit to another resonant circuit at the

Fig. 2. (A) Partial circuit and (B) basic
two-terminal oscillator circuit, See fext.
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same [requency removes a great deal
of energy from the oscillator. The
grid-dip meter is, therefore, a very
good indicator of resonant frequencies
in passive tuned circuits.

When a grid-dip meter is used as
an absorption wavemeter, the cathode
is kept heated, but the plate voltage
it turned off. Under this condition
oscillations cease and the grid circuit
operates like a diode. If the tank
circuit is now coupled to a source
of radio-frequency energy and tuned
to resonance with it, the diode cur-
rent flowing through the meter will
give an indication of the energy. One
disadvantage of this arrangement is
that it is necessary to keep the tube
filament heated. Another more se-
rious disadvantage is the insensitivity
of the arrangement. Since the grid
resistor must be of a fair size to
develop bias, a considerable amount
of power will be dissipated across it.
For instance, if B = 20,000 ohms, and
one milliampere of current is flowing,
the power in the circuit will be (.001)*
X 20,000 = 20 milliwatts. On the other
hand, if it were possible to eliminate
R, the only resistance left in the cir-
cuit would be that of the diode and
meter, say 200 ohms. Under that con-
dition the power required to give full
scale deflection on a 1 milliampere
meter would be only (.001)2 X 200 =2
milliwatt. That is only one hundredth
as much power as required in the
former case. A {urther disadvantage
of the vacuum-tube diode is the pres-
ence of emission current, which, on
weak signals, may be even greater
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* 3" dia.. self-supporting, closewound. 1%" leads from tip of plug pin to bottom of coil.

FREQ. TURNS WIRE

.36-.75 me. 276V #34 en.

.75-1.5 me. 142Y4 28 en,

1.4-3.2 me. 74V #26 en.

3-7 me. 31% #20 en.

6-13 mc. 12% #20 en.

12-26 me. (3 #20 en.

23-55 mc. 2% #20 en.

40-95 me. 1% # 14 plastic*

Tap on lead at 13” from tip of ground pin on plug.

DIA. LENGTH TAPAT WINDING
1¥2" 2" 107V2 closewound
1v” 2” 38 closewound
1 ‘/4:: 1,‘,/4" 18V2 closewound
1% 1 82 closewound
1 ‘/4:: 3/7" , 3 closewound
1% 9/16 212
1%” 7% Va

Table 1. Coil winding information for the construction of the coil L,.

than the signal that's to be measured.

The Muliti-Dipper has overcome
these objections to the grid-dip meter
by separating the functions of oscilla-
tor and diode indicator. In place of
the grid circuit of a tube the Multi-
Dipper uses a crystal diode in the
indicator circuit. In order to prevent
excessive loading of the tank circuit,
the diode is tapped down on the coil
to obtain a suitable impedance match.
‘The oscillator used is a two-terminal,
cathode-coupled oscillator. A two-
terminal oscillator needs only to be
connected across a parallel resonant
circuit in order to set up oscillations.
1t requires no external feedback and,
therefore, gives almost uniform out-
put across the tuning range of the
tank circuit. This is an advantage
over the normal grid-dip oscillator
which depends upon a Hartley or
Colpitts feedback circuit and produces
a level of oscillations dependent upon
the amount of feedback. Since the
amount of feedback varies with re-
actance and reactance varies with
frequency, there is often a consider-
able variation in oscillator output
across any band. This condition is
undesirable as it sometimes requires
frequent resetting of the sensitivity
control. In addition, with the meter
current varying it is more difficult

to spot the dips that might occur.

Referring to Fig. 2B, consider that
oscillations have been set up in the
tank circuit LC and that at a given
instant the potential at the grid of
tube 4 is becoming more positive. An
increase in the positive grid voltage
will cause an increase in plate cur-
rent. This, in turn, will cause an
increased voltage drop across the
cathode resistor, R:.. This means that
the voltage on the cathodes of both
tubes will become more positive. This
is the same as making the grid of tube
B more n'egative with respect to the
cathode. An increase in the negative
voltage on the grid will cause less
plate current to flow and this, in
turn, will mean less voltage drop
across the load resistor, R;, and a
more positive voltage on the plate.
If this positive change' of voltage is
applied through C. to the grid of tube
A4, it can be seen that this feedback is
in the proper phase to augment the
original voltage on the grid and thus
sustain the oscillations in the tuned
circuit. Further analysis will show
that if the tuned circuit is replaced
by a resistor, the oscillator will oper-
ate as a free-running multivibrator.

Circuit Features
The complete Multi-Dipper circuit,

Fig. 3. Coils for Multi-Dipper. They cover range of 360 kc. to 95 mec.
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shown in Fig. 6, is composed of a
two-terminal oscillator, a tuned cir-
cuit, a diode r.f. voltmeter -circuit,
and a power supply. The oscillator
is built around a type 6BG7 or 6BFTW
subminiature twin-triode, special-pur-
pose tube made by Sylvania. These
tubes are electrically identical, with
the 6BF7TW having flexible leads and
the 6BG7 having a button base. A
type 6J6 miniature tube may also
be used in this circuit. The 6J6 is
somewhat larger and requires 0.45
amp. heater current as compared with
0.3 amp. for the subminiature tubes.
Other twin triodes such as the 6SN7,
12AT7, or 12AU7 are also suitable
for use in this circuit but their larger
size precludes miniaturized construc-
tion.

Since the cathode-coupled oscillator
depends upon the building up of signal
frequency voltage across the cathode
resistor, capacitance between cathode
and ground will have a deleterious
effect upon the operation of the cir-
cuit, especially at very-high frequen-
cies where the capacitive reactance
is low. Such a capacitance is present
between the heater and the cathode
of the tube. As the frequency is in-
creased, the oscillator output gradu-
ally drops off until a point is reached
where oscillations cease. Three things
may be done to decrease the effect
of this bypassing action. First, the
cathode resistor may be made small,
so a given capacitive reactance will
have less shunting effect than it would
have on a large resistor. Secondly,
a small inductance may be inserted
in series with the cathode resistor
to make the circuit broadly parallel-
resonant at higher frequencies. The
third alternative is to place small r.f.
chokes in series with the heaters to
raise them above ground potential for
r.f. This last method is too frequency
sensitive and not suitable for use in
a wide-range oscillator. Using a small
cathode resistor has the disadvantage
of decreased output at all frequencies.
500 ohms for R, represents about the
optimum value. The cdthode-peaking-
coil method of high-frequency com-
pensation was found to be the best
in this circuit. Since data on cathode-
to-heater capacitances is not readily
available, it is necessary to determine
experimentally the proper value of
peaking-coil inductance. This will
vary with the type of tube used. For
the 6BG7 or 6BF7W, L. consisting of
6 turns #20 enameled wire close-
wound on a 3%g-inch polystyrene rod
was found to be suitable for operation
up to 95 mec. A type 6J6 tube may
require slightly higher inductance. For
the 6J6, a coil consisting of 20 turns
on a Y%-inch rod was found to be
suitable for operation to 60 mc.

The tuned circuit consists of a 100
wuufd. variable capacitor, C;, and a plug-
in coil, L, The minimum circuit
capacitance is rather high since the
input capacitance of one triode is
effectively in parallel with the output
capacitance of the other triode. It is
therefore necessary to have a fairly
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Fig. 4. Here is an inside view of the ultra-versatile Multi-
Dipper that was constructed by the aguthor. Power supply
components are at the left, the oscillator itself is at right.

large value of C, in order to obtain
a large ratio between maximum and
minimum tuning capacities. A value
of 100 pufd. gives a frequency tuning
ratio of slightly better than 2 to 1.
The coils at L, are wound on forms
that plug in to a standard 4-prong
tube socket. The coil table (Table 1)
gives winding data for coils covering
the range 360 kec. to 95 me. in 8
bands. -Coils for the two low-fre-
quency’ bands are wound on 1%-inch
diameter by 232%-inch long ribbed
forms. The 40 to 95 mec. coil is self
supporting and mounted on a Millen
#40104 isolantite plug. Remaining
coils are wound on forms 1%-inch in
diameter by 2%-inch long. Where the
coils are spacewound, the turns should
be cemented firmly in place to prevent
change of calibration. Other coil
ranges may be constructed as desired.
If the circuit is to be used as an
oscillator only, without the dip meter
features, it is only necessary to shunt
a coil across pins 1 and 4 of the coil
socket. For low-frequency operation
r.f. chokes shunted with additional
capacity may be used.

Suitable taps are provided on each
coil to allow coupling of the r.f. volt-
age into the diode voltmeter circuit.
At high frequencies the taps must
be near the ground end of the coil
in order to prevent ‘excessive loading
of the oscillator with a consequent
decrease in output. At low frequen-
cies it is desirable to have the taps
high up on the coil in order that the
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oscillator may be operated at a lower
output, resulting in more sensitive dip
indications. The tap on each coil is
brought out to pin 2 of the coil form.

The indicator portion of the Multi-
Dipper consists of a series diode r.f.
voltmeter using a CK705 crystal diode
and a 100 microamp meter. Any gen-
eral purpose diode may be used in
place of the CK705. A 500 microamp
or a 1 milliamp meter may be used
in place of the 100 microamp unit
with somewhat less sensitivity. The
oscillator has insufficient output on
its highest frequency range to give a
full-scale reading on a 1 ma. meter.
Other features of the indicator circuit
include a series phone jack and a
meter shorting switch. The jack allows
headphones to be inserted in the cir-
cuit for heterodyne measurements and
phone monitoring. A variable or fixed
resistor may be mounted on a phone
plug and inserted in the jack in order
to reduce the sensitivity of the meter.
This feature is valuable when the
circuit is used as an absorption wave-
meter. It is not desirable to reduce
the meter sensitivity when making
dip measurements. Instead, the os-
cillator plate voltage must be adjusted
to give the proper meter reading.
Switch S, is ganged with the oscillator
plate voltage control, E. and is ar-
ranged to short out the meter when
R: is in its maximum resistance posi-
tion corresponding to minimum os-
cillator voltage. For this arrangement
it is necessary to use a single-pole,
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Fig. 5. Accessories for use with Multi-Dipper. From left to
right are shown signal injector probe, signal tracer probe,
the neutralizing probe, and the field strength meter adapter.

double-throw volume control switch.

The oscillator power supply uses a
small “booster type”’ power trans-
former, a half-wave selenium recti-
fier, and a resistance-capacitance
filter. The transformer shown in Fig.
4 measures 1%” x 1%” x 13%” and
has two secondary windings of 110 v.
at 20 ma. and 6.3 v. at 0.3 amp. If
a 6J6 is used in the oscillator, it will
be necessary to obtain a transformer
with a 045 amp. filament winding.
Using the parts specified, the voltage
at the junction of R, and R; will be
approximately 80 volts under load. In
order to reduce this to the value re-
quired for full-scale oscillator output
a 200,000-ohm variable resistor, R., is
inserted in series with the plates of
V.. This control should be arranged
to have decreasing resistance with
clockwise rotation.

A slide-type switch is used to con-
trol the current in the transformer
primary. This type of switch takes
up little space and is well suited to
miniature equipment. If desired, a
small male a.c. plug may be mounted
on the chassis in order to allow dis-
connecting the power cord when the
instrument is used as an absorption
wavemeter. On the other hand, some
constructors may desire to use a sep-
arate power supply. Any power sup-
ply capable of delivering 80 volts at
5 ma. may be used. Batteries may
also be used. A 22.5 volt battery will
be adequate if it is not necessary to
use the two highest frequency ranges.
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It should be pointed out that some
hum modulation of the oscillator sig-
nal will be encountered when using
a.c. on the heaters. This is due to
operating the cathode above r.f.
ground and is most severe when op-
erating at low plate voltages.

Construction Details

Details of the author’s construction
may be seen in the photographs, Figs.
. 1 and 4. The entire unit is built up
in a 54" x 3 x 2%” interlocking
aluminum box. Of course, if a 2-inch
meter or a larger tube or transformer
are used, a larger box. may be re-
quired. The author's method of con-
struction places the oscillator and
indicator portions of the instrument
in one half of the box and the entire
power supply in the other half.

In constructing the oscillator por-
tion care must be taken to use the
shortest possible leads, otherwise the
minimum circuit capacitance and in-
ductance will reduce the maximum
usable frequency. For the same rea-
son it is desirable to use the smallest
possible components such as disc ce-
ramic capacitors. In the construction
shown, the variable capacitor has been
so mounted that its ground terminal
may be soldered directly to the coil
socket, and its other terminal requires
only a quarter-inch lead. Pin 7 of
the subminiature tube socket is con-
nected directly to the high side of
the capacitor. The socket is supported
entirely by its wiring. The tube is so
light that no other support is required.
A tie-point strip is positioned adjacent
to the oscillator to allow termination
of the power leads.

In the indicator portion of the in-
strument the crystal diode is connect-
ed directly between pins 2 and 3
of the coil socket with the cathode
or positive terminal at pin 3. The
bypass capacitor, C. is connected di-
rectly between pins 3 and 4. The
meter, jack, and switch are located
at the opposite end of the chassis.

Components in the power supply
must be positioned in such a manner

as to clear components in the other
half of the box. Several tie-points are
used to secure the small parts and
to provide termination of the inter-
connecting leads. Proper construction
methods for bringing in the a.c. lead
include the use of a grommet and
anchoring the cord securely.

Calibration

Although a calibrated dial is not
essential, it is very handy for the
frequent user of this instrument.
Others may find it satisfactory to
work from calibration charts or
graphs. At any rate, a graph should
be made up to provide the points
to be transferred to the dial. A cali-
brated dial may be made by putting
the calibrations on a stiff paper disc
and gluing that to the back side of
a metal dial. Another method is to
draw up a scale twice as large as re-
guired and then make a half-size
photostat to paste on the dial.

In determining the calibration
points ‘the oscillator control should
be set to give the reading that will
be used in operation. 80% of full
scale on the meter should be satis-
factory. The reason for taking this
precaution is because the oscillator
frequency varies somewhat with ap-
plied voltage. The frequency will also
vary slightly with a change in loading.
Therefore, placing headphones in the
meter circuit will make a difference
in the calibration. However, it is not
reasonable to expect too high an ac-
curacy of calibration since a dip meter
is basically not a high accuracy instru-
ment. It is no substitute for a fre-
quency meter.

There are several methods that may
be used to determine calibration
points. The easiest method is to pick
up the oscillator fundamental or har-
monics on a calibrated all-wave re-
ceiver. On the higher frequencies an
FM receiver may be used. The ac-
curacy of this method is limited by
the accuracy of the receiver calibra-
tion. An improvement would be to
use a 100 ke. or other low-frequency

il
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Ri, Rs—47,000 ohm, V5 w. res.

R3—200,000 ohm, linear taper, pot

Rs—470 ohm, Vs w. res.

Rs—10,000 ohm, 1 w. res.

C1—100 ppfd. var. capacitor (Hammarlund
HF-100 or equiv.)

C:—.005 ufd., disc ceramic capacitor

Ci, Cy, C5—.001 pfd. disc ceramic capacitor

Cs, C1—20/20 ufd., 150 ». elec. capacitor

Li—See coil table

Lo—6 t. #20 en. closewound on 3/16”
polystyrene rod (see text)

S+—S.p.d.t. switch (on Ry,
see text)

Se—S8.p.s.t. slide switch

Ji—Closed-circuit phone

= I7V.A.C. jack
1 ..\_"'-" SRi—35 ma. selenium rec-
5 =] | R —— tifier
CR—CK705 or 1N34
crystal diode
=2 M1—1100 na. meter, 145"
Fig. 6. Complete schematic diagram of dia. (see text)
“Multi-Dipper.” See text on tubes. (e LA L i
= the “Mu Y. @ 20 ma; 6.3 v. @
iR3 .3 amp.
i Vi—6BG7 or 6BF7W sub-
i miniature  tube
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crystal oscillator to provide markers
on the receiver dial.

Another method of calibration is
to use the Multi-Dipper as a hetero-
dyne frequency meter and beat the
oscillator signals against harmonics
from a signal generator or transmit-
ter. Since the signal, when heard in
headphones, may be very weak, it
may be desirable to patch the output
into an audio amplifier. As already
pointed out, changing the load in the
indicator circuit may affect the ac-
curacy of calibration.

Several other calibration methods
suggest themselves. Among these are
use of a heterodyne frequency meter.
use of calibrated absorption wave-
meters, and. at the higher frequencies,
use of a Lecher wire system. The best
method to use is the one which causes
the least loading of tke oscillator.
Any method requiring coupling of the
oscillator to an external circuit should
use the loosest possible coupling.. -

Operation

The many uses of the dip meter
do not need to be recounted here.
Needless to say, it is a very versatile
instrument when used around the
ham shack or service shop for de-
termining resonant frequencies of
tuned circuits and antennas, checking
values of inductance and capacitance,
calibrating wavemeters, etc.

For operation as a dip meter the
power is applied and the tube is al-
lowed to warm up for a minute or so.
The desired range is selected by plug-
ging in the proper coil, and the sen-
sitivity control should be adjusted to
give a meter reading of about 80%
of full scale. The dipper coil may
then be coupled to the circuit under
test. To start out, a close coupling
is desirable in order to have a strong,
easily detected dip as the capacitor
is tuned through resonance. When
the resonant point has been located,
the coupling should be decreased to
the lowest possible amount that will
still give a slight dip. The dial may
then be read to determine the res-
onant frequency with the greatest
accuracy.

When the Multi-Dipper is to be
used as an absorption wavemeter, the
oscillator power is turned off. The
coil is then brought close enough to
a source of r.f. energy to give a meter
reading when the tuning capacitor
is tuned through resonance. There
now will be a difference of 2 or 3
per-cent between the absorption wave-
meter readings and the dip meter
readings. A useful accessory for the
wavemeter is a meter desensitizer for
use with strong signals. This may
consist of a resistor soldered across
a phone plug, which may be plugged
into the jack, adding series resistance
to the meter circuit. A 15,000-ohm.
1,-watt resistor will reduce the read-
ing to 20 per-cent of its former value
on ihe 100 microamp meter.

By coupling a 2- or 3-foot antenna
directly to pin 2 of the coil, the Multi-

(Continued on page 106)
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You can do more than ever before with this new portable L/m

TESTS TUBES

'AND TRANSISTORS

@ Saves Servicing Time
@ Sells More Tubes

@ Satisfies More Customers J

MORE ACCURATE TEST

Te:sfs Each Section of
Multiple Tubes Separate]
. for Gm, Shorts Y
Grid Emission dnd'life

; g4 MODEL 67 5
AUTOMATIC

DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE
TUBE & TRANSISTOR TESTER

Tests eqch tube fo,

Ga
sCi:an,enf and Grid Emissio:
i ':aneously with Shost
i ck. . lnsfunfuneous

ater Conﬁnuify test

Again, B&K helps servicemen give faster, better
service at less cost and make more money. The new automatic
Model 675 makes tube checking quick and easy in the home or
shop. (Tests transistors, too.) Measures true dynamic
mutual conductance. Makes complete tube test in seconds,
under actual operating conditions of the set. Checks average
set in a few minutes. Simple to operate. No multiple
switching. No roll chart. Shows customer the true condition
and life expectancy of tubes in the set, sells more tubes
on-the-spot, saves call-backs. Quickly pays for itself.

Shows tube condition on “Good-Bad” scale and in micromhos. Large D
4)2" meter has two highly accurate ranges calibrated 0-6000 and ew Weeks an.Quik in o
0-18,000 micromhos. 7-pin and 9-pin straighteners are mounted on E

panel. Automatic line compensation. Special bridge monitors line volt-
AIS: ¢ age continuously. Light weight, easily portable in handsome leatherette-
makers o .
covered carrying case. Operates on 105-125 volts 60 $16995 TE s
f CRT, -
e cysle a.c. Size: 154" x 1214 x 6", Net wt: 10% Ib. Net, STS IR

DYNA-SCAN,
CALIBRATOR

See your B&K Distributor, or write for Bulletin AP12-N

BaK MANUFACTURING CO 5 and sijicen diodes, o)
) . n rectifips Lo
3726 N. Southport Ave. « Chicago 13, lllinois" ~ :

Canada: Atlos Radio Corp., 50 Wingold, Toronto 10, Ont. Export: Empire Exporters, '438 Broadway, New York 13, N.Y.
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“HERTHKITS

gave me my start and I'm still sold!”

“ . sthey are my lowest cost way to real quality and dependability in electronic
equipment of any kind . . .
... The clean, modern styling of HEATHKITS make me proud to own them. They make
a handsome and useful addition to my workshop.
« » 3 Rigid quality standards of components used in HEATHKITS assure me of
performance equal to or surpassing instruments costing many times more.
. .. after assembling a HEATHKIT myself, I know what “makes it tick”. . . I know that
the thoughtful circuitry design and name-brand components used throughout guarantee
me years of trouble-free service.
.. . HEATHKITS cost me half as much as ordinary equipment . .. and I get so much
more. In assembling my own instruments I am sure of the quality that goes into them.
Plus the complete assembly and operating instructions as well as detailed schematics
that are at my fingertips for future reference.”

NEW: Stereophonic Sound for
. your home with the new -
- HEATHKIT ST-ER:E@ CENTER. This,
and other exciting new high

fidelity dgve!épmen's are noy{n‘_ .
~ avoilable from the world’s
largest maker of “‘do-it-yourself’
electronic kits. 1
NEW: For the Hom Radio fons-
an all new Hom Transmitter
and companion Receiver—~
featuring ail the latest
developments in Ham
communication—including single-
sideband operation.

NEW: A competely up-to-date
Oscilloscope answering the long
felt needs of electronic

engineers and servicemen
everywhere.

NEW: A host of newly developed
marine instruments for the

sofety and convenience of

the boat owner.

The HEATH TIME PAYMENT PLAN

NY Benton Harbor 15 Michigan allows you_ to outfit your. whole
. F . Y workshop at one time with

HEATH COMPA

| e - ' = =3 needed test instruments while you
o Hl_ajbbsidiaiyof Daystrom, Inc. pay in easy monthly installments.

i
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HEATHKIT
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PROFESSIONAL OSCILLOSCOPE KIT

An exciting development in the Heathkit test instrument line
is the introduction of the Heathkit model OP-1 Professional
Oscilloscope. Emphasizing complete flexibility in any appli-
cation, the OP-1 features DC coupled amplifiers and also DC
coupled CRT tube un-blanking. The triggered sweep circuit
will operate on either internal or external signals and may be
either AC or DC coupled. The polarity of the triggering sig-
nal may also be selected, and any point on the wave form
may be selected for the start of the sweep by using the “trig-
gering level” control. An automatic position is also provided,
in which the sweep recurs at a 50 cycle rate, but can be driven
over a wide range of frequencies with no additional adjust-
ments. The sweep frequencies are provided by switch-selected
base rates of-2 and .2 milliseconds/CM, and 20, 2. and 1
microseconds/CM, in conjunction with a continuously variable
10 to 1 multiplier. Sweep frequencies are calibrated to within HEATHKIT
10% at all control settings, and the sweep frequency may be OP-1
reduced by adding capacity to the “ext. cap” binding post on
the front panel. A 5SADP2 flat face CR tube is used for ac-
curate readings on an edge lighted grid screen. A high quality
conetic-fernetic CR tube shield prevents stray AC fields from
distorting trace. A 12-position vertical attenuator is calibrated

in volts-per-CM and the horizontal sweep is calibrated in time- ' i 7
per-CM. Prewired terminal boards are used for rapid, easy Here = the_ Scope you've
assembly of all critical circuits. Simply install and connect been waiﬁng forl

the color coded leads. Power supply is transformer operated
utilizing silicon diode rectifiers and is fused for protection.
Under development for over a year the OP-1 promises out-
standing results in any application requiring the use of an
oscilloscope.

AVAILABLE AFTER JUNE 15

Laboratory
Performance At Less
Than Utility Scope

A Scope You Will Be
Proud To Own

Price
HEATHKIT HEATHKIT
0-12 OM-3
4 4 _ ' .o Lo N . . &
“EXTRA DUTY” 5” OSCILLOSCOPE KIT , - .~ GENERAL PURPOSE 5 OSCILLOSCOPE. KIT T
Top quality features at half the cost of ordinary equipment sum up the ad- -~ For servicing and routine {aboratory work this fine kit:is a favorite with™"

¥ technicians throughoiit the coustry. Tt'incorporates many extras not ex- .
cted at this'lowprice. ‘Featyres wide vertical amplifier frequend regponse,”
tendedit‘swe‘ep igengrator operation, and improved stability,” Frequency
srésponse of the vertical ainplifier.is within 4+ 3 db from 4. CPS o 1.2 mec. "
Vertical sensitivity is .09 volts RMS per inch at 1 kc. Sweep geperator &
functions reliably from 20 CPS to over 150 kc. A modern etchedpcireuit . .
board is featured for high stability and reduces assembly time,

vantages of this popular kit. Critical observations- in your laboratory or
shop are handled easily, with clear, sharp pattern displays in.every applica-~
tion. Vertical frequency response extends from 3 CPS 'to 5 mc +1.5 dbw»
—5 db without extra switching. Response is down only 2.2 db at.3.58 mc.
The Heath patented sweep circuit functions effectively from 10 CPS to bette
than 500 kc in five steps, giving you 35 times the usi.iaj sweep obtained i
other scopes. An automatic sync circuit with self-limiting cathode follower

Uy

siderably, *

provides excellent linearity and lock-in characteristics;” Extremely short  ~;Standard components are mounted on this board. with each b ition elearly
retrace time and efficient blanking action.” Both veitical and horizontal , marked preventing wiring errors. Bath vertipal ‘and h. ifalvamplifiers -

. output amplifiers are push-puli and the scope incorporates a . V peak-to- . are push-pull typ >

peak calibrating source, step attenuated and frt‘,qu::r;‘c:){j compensated verti- = sweep or syne, built in TV peak-to-peak réference voltal andj‘}calibrated
" cal input, plastic molded capacitors and top quality parts throughout. grid screen. "An adjustable “spot shape™ control is provided to insure a i
- The 1l-tube circuit features a*SUPI cathode ray tube, and provision is sharp trade. Input to, the ‘vertical amplifiers is through & step attenuated,
made for Z-axis input for intensity modulation of the ‘beam. Frequency frequency ac:ompe;isa"tea:l circuit. The OM-3 is an extremely  versurile in- Ay

: ' response.of the horizontal amplifier is within £1 db from 1/CPS tg 200 ke, ;Stfument dnd hasza myltitude of practical uses in electroni¢’ teatisy elds,

Uses a SBP1 CRY, Provision for external or internal -

L

o

Horizontal sensitivity is 0.3 valts RMS per inch. Cdfistruct; on is simplified " Particularly useful in alignment of television receivers, for, festing audiis &
- through the use of two metal circhit boards and precut;cabléWwiring harness. . amplifiers and cirCuits, and checking the quality of mo. ted RF signals
- Shpg. Wt, 221bs. » .3 - N o in Ham Radio, transmitters. Shpg. Wi 224bs. - & Hiaehe
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HEATHKIT
CD-1

Cash In Now On Color TV

+ 10 VERTICAL COLOR BARS
% CRYSTAL CONTROLLED ACCURACY
+ CHOICE OF 6 DIFFERENT PATTERNS

COLOR BAR AND DOT GENERATOR KiT

Colored television is now a reality and as the number of these
sets increase the need for a reliable service instrument is ap-
parent. Nothing on the market...in this type of generator
has as many features as the CD-1 at such a tremendous price
saving. This unit combines two basic color service instruments,

a color bar generator, and white dot generator in one versatile
portable unit-which has crystal controlled accuracy and stability
for steady locked-in patterns (requires no external sync leads).

Color receivers converged with the CD-1 will still be con-
verged properly on a television program from the station. The
13-tube circuit has been carefully laid out for ease of assembly
and provides choice of six different patterns. Produces white-
dots, cross hatch, horizontal and vertical bars, ten vertical
color bars, and a new shading bar pattern for screen and back-
ground adjustments. Variable RF output on any channel from
2 to 6. Positive or negative video output, variable from 0 to 10
volts peak-to-peak. Crystal controlled sound carrier with
off-on switch. Voltage regulated power supply uses long-
life silicon rectifiers. Kit includes three crystals and test lead,
plus an information packed instruction manual covering con-
vergence, and screen and background adjustments of a color
TV set. Compare with other generators on the market and you
will see that this instrument is loaded with extras and top
quality all the way through. Shpg. Wt. 13 Ibs.
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HEATHKIT
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HEATHKIT

ETCHED CIRCUIT VIVM KIT

The fact that this instrument is outselling all other VIVM’s
says a great deal about its accuracy, reliability, and overall
quality. The precision and quality of the components used in
this VIVM cannot be duplicated at this price through any
other source. Its attractive appearance as well as its perform-
ance will make you proud to own it. A large 4%2” panel meter
is used for indication, with clear, sharp calibrations for all
ranges. Front panel controls consist of a rotary function switch
and a rotary range selector switch, zero-adjust and ohms-ad-
just controls. Precision 1% resistors are used in the voltage
divider circuit. An etched circuit board is employed for most
of the circuitry, cutting assembly time and eliminating the
possibility of wiring errors. It also assures duplication of lab- V-7A
oratory instrument performance. This multi-function VIVM
will measure AC voltage (RMS), AC voltage (peak-to-peak), _52450
DC voltage and resistance. There are 7 AC (RMS) and DC .

voltage ranges of 1.5, 5, 15, 50, 150, 500 and 1500. In addition 7 o
there are 7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, wor'd s Iargesf se"lng
1400 and 4,000. Seven ohmmeter ranges providing multiplying e

factors of x 1, x 10, x 100, x 1000, x 10k, x 100 k and x 1 VIVM kit

megohm. Center scale resistance readings are 10, 100, 1000, % LARGE EASY-TO-READ 43" 200 UA METER

10k, 100 k ohms, 1 megohm and 10 megohms. A zero-center
scale db range is also provided. Battery and test leads included * ig’CTJRRE/_\Cé?ON HESUSUO) Sl e SR OS2

with kit. Shpg. Wt. 7 Ibs.
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Beautifully Styled with Plenty of Room
for the Most Complete Stereo System

AVAILABLE IN THE FOLLOWING MODELS:

Model SE-1B—Stereo Equipment Cabinet (birch)

Model SE-1M—Stereo Equipment Cabinet
(mahogany)

Model SC-1BR— Stereo Wing Speaker Enclosure
(birch—right end)

Model SC-1BL— Stereo Wing Speaker Enclosure
(birch —left end)

Model SC-1MR — Stereo Wing Speaker
Enclosure (mahogany—right end)

Model SC-1ML—Stereo Wm% Speaker
Enclosure (mahogany—left end)

14995

$3995

STEREO EQUIPMENT CABINET KIT

Imagine! . .. Stereophonic sound in your own home. This

superbly designed cabinet holds all of your hi-fi stereo equip-
ment and lerids striking elegance to' your,hvmg ‘room. The at-
ardware brilliantly
rille cloth, flecked

tractive gold’ and bIack panels trlmran
highlight the overaﬂ effect* Rich f(oned"

amplifier, phﬁers, record changefy ri ard storage and
speakers. Beautrfully grarned & solid core Philippine ma-
hogany or select birch plywood is used for construction. The
top features a shaped edge and sliding top panel for easy
access to the stereo tape deck and stereo preamplifier. Slid-
ing doors are employed for convenient front access to the

Model HH-1B Birch
Model HH-1M Mahogany

Now only 529995 each

The Same Superior Performance
At a New Low Price

price. Truly a “quéen”’ among: hi-fi speake‘

. ¥ SEEIY he Lega
. was specially desxgneﬁ to meet” *aind surpass

; ‘built.
flections are absorbed by splay d nach@ancl and a”

. quantrty production poésrble 5o ‘Wwe are passing the savirdgs on to”
YOU by oﬂermg you thzs magmﬁcent speaker system atia reducec{ﬁ%

ining The Legato emphasrzes sxmplrcny ofline andifdim o b}ende i ah
: L drﬁed for éasy assembiy Shpg. Wt.25 Ibs.s '

AVAILABLE AFTER JUNE 30

¥

changer and record storage compartment. All parts of the
cabinet are precut and predrilled for simple assembly. The
speaker wings and center cabinet may be purchased separately
if desired. Note: the kit is delivered equipped with panels pre-
cut to accommodate Heathkit components and also blank
panels to cut out for your own equipment. Measurements of
the individual component areas follow: tape deck and pream-
plifier area 203" L. x 1734” W. x 10" D., record changer area
21" W. x 16”7 D. x 95" H., record storage area 22%"” W. X
145" H. x 122" D., speaker wing area (inside) 14” W. x
291" H. x 1534” D., AM-FM Tuner area 20%2” W. x 5%4"
H. x 14”7 D., amplifier (2 areas) 15%4” W. x 103" H. x
1314” D

OPTIONAL LEGS
EXTRA

HEATHKIT
$S-2

Economical Hi-Fi For Your Home

=y e

ANGE"* ﬂI-Fl SPEAKER STS‘I'E,M KiT

o,

amasz performance of this popular Kit'is madé possrble bjr the.

i*lll/zz H. x 23” We x }l«%” D. It ‘features an 8” mm rdnge
woofsr ito cover 50 to"1600 CPS and a compress;on-type tracter

(,5 W1th ﬁared horn. covering 1600 to 12, 000 CPS: Both speakers aré
“ pnsen The ad;ustabte flared tweeter horn ailows speakr:r 10 e

your chotce Al w00d \parCs

= Attracmre brass np agtessory legs. cbnvert 88-2: info atiractive
1 screw into, brackets, (prov1dc\d All hardware in-
W3, lbs. No 91~26;//$4 95, .
L8 s
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HIGH FIDELITY STEREO TAPE DECK KIT

For your unparalleled enjoyment in the world of stereophonic
sound Heathkit brings you an all new stereo tape deck. This
tape deck is a precision engineered instrument providing
monaural record/playback, and stereo playback of prerecord-
ed tapes. Incorporates three separate heads, erase-record-
stereo playback (stacked). The mechanical tape deck as-
sembly is supplied complete. You build only the record and
playback circuit employing two etched circuit boards for ease
of wiring. Low noise EF-86 1ubes in input stages and efficient
push-pull bias-grase oscillator insures complete freedom from
hum and noise in recording and playback. Provision made for
3% and 7Y IPS tape speed selected by & push button. Deck
handles up to 7" reels of tape. Other features are: provision
for monitoring tape’ while recording, built in VU meter for
proper recording level, panse control for editing tape, “fast
forward” and “rewind” control. Fregueney: response at 7%

IPS tape speed is =2 db from 40 to 12,000 CPS, at 334 IPS
speed 40 to 6,000 CPS. Signal-to-noise ratio is 55 decibels.

with less than 1% total harmonic distortion. NARTB tape

playback equalization. A safety interlock button prevents

accidentally switching to record position causing erasure of
recorded tapes. Shpg. Wt. 33 1bs.

Model TR-1C monaural tape deck incorporates all of the
features described for the model TR-1D with the exception
of stereo playback. $131.95.

No. C-TR-1C conversion kit converts model TR-1C to in-
clude stereo function of model TR-1D. $15.95.

HEATHKIT

TR-1D

Preassembled Tape Mechanism . ..
You Build Only Electronic Circuit

AVAILABLE AFTER- JUNE 30

HEATHKIT
SS-1B

-iqq'es

HEATHKIT

Fill ouf the Hi-Fi Range
of Your §5-2 Speaker

“RANGE EXTENDING* HI-FI
SPEAKER SYSTEM KIT .
This is not a complete speaker system in itself}
but is designed to extend the range of the §S-2.
The $8-1B uses a 15" woofer and a small super
tweeter to supply the very high and very low fre-
quencies to ill out thé response of the basic SS-2.

~ The $S-2 and $S-1B when used together, fornr an

- integrated fourspeakersystem. The 55-2andSS-1B
combination provide an overall résponse of £5 -
db from 35 to 16,600 CPS. The kit includes circuit
for crossover at 600, 1600 and 4,000: CPS. Im- -
pedance is 16 ohms and power rating is 35 waits.
A control s als= provided to limit cutput of super
tweeter: The handiome cabinet measures 297 H. x
237 W. x 1734" T3, Constructed of ‘beautiful- 347
veneer surface plvwood, Complets step-by-steps
instructions make this kit easy to il Ny waod-

_working experience required’ Shuig Wi IJ Ibs.

for operation' W

whxppmg of,
1

»Handsmpe a;.n{mmn“,
“g:ade pl' S

August, 1958

AVAILABLE AFTER JUNE 30

Save Time Rewinding Tape

“SPEE!)W!NDZR" KT .
This handy" de {e lanves yom‘ tape rm der ffee
file i1 rewinds tase o thi rawof
12007 in 4 seeands. Prevents Nniincasary we:
‘the tape ard recorder by eliminating weat:
guides and’ heads: It will handle up to’ 101

film. A very, usefui aid to operators of
projection equipmeént. The Heathkit Speedwisde
features an autgmanc «shHutdff which preveut
.tapg when it has rewound

[ HeathkiT
TK-1

All The Tools You Need For
Building Heathkits

COH?I.ETE TOOL SET

A\ clear 111ustratxon of Just ‘how easy Heathkit
bulldmg is. The pliers, diggona¥ sidecutters, two
’ screw drivers and soldering iron are all the basic
158, -t001S L you, need  for building practicaily “any
g \Heathkn Pliersiand sidecutters are equipped with

_ soldering iron has a replaceable tip to facilitate

\rdened -steel for rugged duty and long life. With
'snm' e, mexpensxve tiasls in your hand you

: ‘to tackiu the miost elaborate
ﬁcfrr-r wltI: this handy kit
you with many usaltiftip

manual

aking | aro

.t.

=
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insulated rubber handles. The Amencan Beauty

feaning. ‘All the fools are of top quality case:

ou e use-and.
£ your tools! [t shows the'all impbriant step
i :a}ﬂu‘ xconnv‘-.l: l:l:II.:- A truly 2
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AVAILABLE AFTER JUNE 30

HEATHKIT
SP-2
Model SP-1 (monaural)
$37.95
Model C-SP-1 (converts SP-1 to SP-2)
$21.95

Control both stereo

channels simply
and conveniently

HEATHKIT
WA-P2
Finger-tip controls for
your operating convenience
“MASTER CONTROL/ PREAMPLIFIER KIT S

Designed as a control center for basic amplifiers the WA-P2 pro-
vides you with true high fidelity performance for the finest audio

- systems. Fiveswitch-selected inputs accommodatearecord changer,

tape recorder, AM-FM tuner, TV receiver, microphone, etc., each
with level control. Provision is also made for a tape recorder out-
put. Ideal for.‘remote” installations, the WA-P2 features a low
impedance cathode-follower output circuit allowing greater length
of .output lead. Full frequency response is obtained within =114 .
db from 15 to 35,000 CPS and will do full justice to the finest avail-
able program sources. Equalization is provided forrecords through
separate turnover and rolioff switches for LP, RIAA, AES, and ¥
early 78’s. A special hum balance control allows setting for mini-
mum hum level. Power for operation is required from basic amph-
fier or external source. Shpg. Wt. 7Ibs. .

MONAURAL-STEREO PREAMPLIFIER KIT

This expertly designed preamplifier provides all the controls
required for either standard monaural (single channel) or
stereo (dual channel) sound reproduction. Features building
block design...you can start with a basic preamplifier and
add a second channel for stereo later on, without rewiring.

‘Second channel plugs in for fast conversion. The complete

model SP-2 (stereo) features twelve separate inputs, six on
each channel with input level controls. Six dual-concentric
controls consxst of: two 8-posmon selector sthches two bass,
/loudness controls, a
switch (separate
Settings for ster-
onaural use. In-
- three high-level
inputs. Tape mput has NARTBMequahzatlo nd input selec-
tor provides for RTAA, LP, 78" record compensation. EF86
tubes are used in the input stages along with hum balance
controls to assure low hum and noise. Two cathode follower
outputs with level controls provided in addition to two sepa-
rate tape outputs for stereo recording. A remote balance con-
trol with twenty feet of cable allows balancing the stereo sys-
tem from listening position. Construction is greatly simplified
through the use of two printed circuit boards (one in each
channel) and encapsulated printed circuits. The beautiful vinyl
clad steel cover has leather texture in black with inlaid gold
design. Built-in power supply.

HEATHKIT
UA-1

A low cost
versatile performer

- “UNIVERSAL” 12-WATT AMPLIFIER KIT

A true high fidelity performer in every sense of the word, the UA-1
makes an ideal basic amplifier. for any hi-fi system and is a perfect
addition to gear your present hi-fi system for stereo sound. Uses
6BQ5/EL84 push-pull output tubes for less than 29, harmonic
distortion throughout the entire audio range (20 to 20,000 CPS) at
full 12 watt output. The on-off switch is located right on the chassis
and an octal socket is provided for connecting a preamplifier for
remote control operation. The specially designed output trans-
former provides excellent stability and frequency response Taps
for 4,8 and 16 ohm speakers, with switched damping for “unity”

or “maximum” on the 16-ohm tap. An input level control is pro-
vided foriuse in wired music systems where a preamplifier is not
required.; Thls versaule umt is the latest addition to the fine line of

RADIO & TV NEWS
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DELUXE AM-FM TUNER KIT

Outstanding features in both styling and circuitry are com-
bined in this 16-tube deluxe AM-FM combination tuner to
bring you the very finest in program sources, for your listening
enjoyment. Features include three circuit boards for easy con-
struction and high stability—prewired, prealigned FM front
end—built-in AM rod antenna—tuning meter—AFC (auto-
matic frequency control) with on-off switch and flywheel
tuning. AM and FM circuits are separate and individually
tuned making it ideal for stereo applications. Cathode follower
outputs with individual controls are provided for both AM and
FM. Other features include variable AM bandwidth, 10 kc
whistle filter, tuned-cascode FM front end, FM AGC and
amplified AVC for AM. The unique IF limiter design auto-
matically provides the number of 11rnmng and IF stages re-
quired for smooth non-flutter reception. The silicon diode
power supply is extremely conservatively rated and is fuse
protected assuring long service life. A tuning meter shows
when the station is tuned-in for clearest reception on AM or
FM. Use of three circuit boards greatly simplifies construc-
tion of circuit, you do only a minimum of wiring. All IF trans-
formers and coils are prealigned so it will be ready to operate
as soon as construction is completed. Appearance of this top-
quality unit is further enhanced by the vinyl-clad steel cover in
black with inlaid gold design. A multiplex jack is provided
for addition of converter unit to receive multiplex stereo
broadcasts on FM. A top dollar value.

HEATHKIT
BC-1A

Wide range broadcast reception

HIGH FIDELITY AM TUNER KIT

This AM.tuner was designed especially for high fidelity applica-
tions. It incorporates a special detector using crystal diodes, and
the IF circuit features broad bandwidth to assure low signal
distortion. Audio response is =1 db from 20 CPS to 9 ke, with 5

db of pre-emphasis at 10 kc to compensate for station rolloff. «
Sensitivity and selectivity are excellent and the tuner covers the.'
", entire broadcast band from 550.to 1600 ke«Quiet perfarmanceﬁs )

assured by a 6 db signal-to-noise ratio .af 2.5 uv. Prealigned RF
and IF coils eliminate the need for Specml ahgnment eqmpment
power supply.. Edge lighted glass slide- rule- dial for easy tumng%
Your “best buy” in an AM tuner. Shpgl Wt. 9 Ibs:

HEATH COMPANY »* a subsidiar

August, 1958

AVAILABLE AFTER JUNE 30

HEATHKIT

PT-1

58995

A deluxe AM-FM
tuner combination
loaded with extras!

HEATHKIT
FM-3A

Enjoy static-free FM entertainment

4HIGH FIDEI.ITY FM TUNER KIT R
FM programmmg, your least expensive source of high ﬁdehtv will

provideé- ‘you with years of real enjoyment. This beautifully styled

FM tiner fédtures broad-banded circuits for fulf fidelity and better

than Qv sensltlvxtyfor 20 db of quieting to pull in stations with

4 ‘\ciarlty and full volume. Covers the complete FM band from 38 to
108:m Stabilized, temperature-compensated oscillator assures

~ neglig e drift ‘dfter initial warmup. A ratio detector provides
high-eﬂicxencwdemodulanon without sacrificing:hi-fi performance.
10 trans rmers are preahgned as is the front end taning

www americanradiohistorv com
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HEATHKIT

W-7M

55 watts of hi-fi power at
only $1 per watt

‘Sc BEAUTIFULLY STYLED IN BLACK AND GOLD

Y UNITY OR MAXIMUM DAMPING

HEATHKIT

W-éM

Plenty of Reserve Power
Without Distortion

“HEAVY DUTY’ 70-WATT HI-FI AMPLIFIER KIT

Here is an amplifier that will provide the extra
“push’’ needed to drive any ol the fine speaker
systems available today, for truly fine performance
at any powcr level. Silicon-diode rectifiers are
used to assurc long life and a heavy duty trans-
former gives you extremely good power supply
regulation. Variable damping control provides
optimum performance with any speaker system.
Quick change plug selects 4, 8 and 16 ohms or 70
volt output and the correct feedback resistance.
Frequency response at 1 watt is from 5 CPS to 80
ke with centrolled HF rolloff above 100 ke. At
70 waits output harmonic distortion is below 29,
20 to 20,000 CPS and IM distortion is below 1%,
60 and 6.000 CPS. Hum and noise 88 db below
full output. Metered balance circuit. Designed
especially for easy-assembly and vears of depend-
able service. Shipped express only. Shpg. Wt
S2jbs. =

e

“EXTRA PERFORMANCE"
55 WATT HI-FI AMPLIFIER KIT

Another Heathkit first! An honestly rated high power amplifier
with many top quality features at less than a dollar per watt.
Full audio output is conservatively rated at 55 watts from 20
CPS to 20 ke with less than 2% total harmonic distortion
throughout the entire range. Unique paired output connections
permit instant switch selection of “unity” or “maximum”
damping factors for all 4, 8 or 16 ohm speakers. Each output
has an optimized current feedback circuit for unity damping
so that there will be no compromise in performance when
any of the impedances is used. This current feedback circuitry
is entirely shorted out when not in use to obtain the highest
possible damping factor. Features include level control and
“on-off” switch right, on the chassis plus provision for remote
control from preamp, etc. Famous “bas-bal” circuit conven-
iently balances EL-34 output tubes. These heavy duty push-
pull tubes operate into a high quality tapped-screen trans-
former designed especially for this unit. A 70-volt output on
the transformer provides for P.A. or large music systems. The
silicon diode power supply features a protection device that
controls current until tubes have warmed up, greatly increasing
service life of all components. The stylish black and gold case
measures 6” H. x 842" D. x 15” W. Convenient pilot light on
the chassis. Thoughtful circuit layout makes this kit easy to
build. Dollar for watt you can't beat this buy. Shipped express

only. Shpg. Wt. 28 Ibs.

HEATHKIT

W-5M

Top-Flight Performance
for the Critical Listener

25-WATT HI-F! AMPLIFIER KIT

Considercd top value in its power class by leading
independent research organizations, the W-5M
incorporates all the design features required by
the super critical listener. Features include a
specially designed Peerless output transformer and
KT66 tubes. The circuit is rated at 25 watts and
will follow instantaneous power peaks of a full
orchestra up to 42 waltts. A “tweeter saver’ sup-
presses high frequency oscillation and a new type
balancing circuit facilitates adjustment of the
“dynamic” balance between output tubes. Fre-
quency response is £ 1 db from 5 CPS to 160.000
CPS at ! watt and within 2 db from 20 to 20,000
CPS at full 25 watts output. Harmonic distortion
is less than 1% at 25 watts and IM distortion is

1% at 20 watts (60 and 3.000 CPS, 4:1). Hum and_ .

noise are 99 db below 25 watts for truly quiet per-
formance. Rich black and gold colored stvling.
Shipped express only. Shpg. Wi. 31 lbs.

www americanradiohistorv com

HEATHKIT
Wa-AM

Faithful Sound Reproduction
with Minimum Investment

20-WATT HI-FI AMPLIFIER KIT

This fine amplifier will amaze yvou with its out-
standing performance. ltfeaturesa rrue Williamson
circuit with extended frequency response, low dis-
tortion, and low hum levels. Enjoy true hi-fi with
only a minimum investment compared to other
units on the market. 5881 tubes and a special
Chicago-Standard output transformer are eni-
ployed to give you full fidelity at minimum cost.
Frequency response extends from 10 CPS to 100 ke
within %1 db at | watt assuring vou of full cover-
age of the audio range. Clean. clear sound am-

* plification takes placeincircuitsthat hold harmonic

distortion at {.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 transformer
are at 4, 8 or 16 ohms to match the speaker system
of your choice. An outstanding performer. this
investment will bring vou years of listening enjoy-
ment. Shipped express only. Shpg. Wt. 28 lbs.

All basic amplifiers reconmumended for use with model WA-P2, SP-1 or SP-2 preamplifiers

RADIO & TV NEWS
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HEATHKIT

“BOOKSHELF’” 12-WATT AMPLIFIER KIT

The model EA-2 combines eye-pleasing style and color with
many extra features for high quality sound reproduction. This
fine amplifier provides full range frequency response from 20
to 20,000 CPS within &1 db. Harmonic distortion is less than
1% at full 12 watt output over the entire range (20-20,000
CPS). IM distortion is less than 1.5% at 12 watts with low
hum and noise. Miniature tubes are used throughout the ad-
vanced circuitry, including EI1.84 output tubes in a push-pull
tapped-screen output circuit using a .special &gsigned output
transformer. Transformer has taps at 4, 8 and”16 ohms. The
model EA-2 has its own built-in preamplifier-with provision
for three separate inputs, mag phono, crystal phono and tuner.

The mag phoro input features RIAA equalization. Separate ‘
bass and treble controls are provided with boest and cut action. EEATHKIT
A special hum-balance control assures quiet operation. The EA-2

luxury styled cabinet has a smooth simulated leather texture
in black with inlaid gold design and is constructed of vinyl

plastic bonded to steel. It resists scuffing, wear, abrasion, and Combines beaufy, style
chemicals. The front panel features brushed-gold trim and .
buff knobs with gold inserts for a very pleasing appearance. and quahfy

An amber neon pilot lamp indicates when the amplifier is on.
Cabinet measures 1215”7 W. x 33/1(;” D. x 4%"” H. making it * LESS THAN 1% DISTORTION AT FULL OUTPUT OVER

suitable for use on a bookshelf, end table, etc. High quality ENTIRE AUDIO RANGE
is emphasized throughout for performance matching ampli- ’
fiers costing many times more. Shpg. Wt. 15 Ibs, % BUILT-IN PREAMPLIFIER

HEATHKIT | ) HEATHKIT

' s ; AV-3 - AW-1
HEATHKIT B . : = : ;
BRE <35+ ' 32950
A Bargain Package of Invaluable for Measure Exact
Power and Performance Hi-Fi Testing Power Output

GENERAL-PURPOSE 20.WATT AMPLIFIER Ki'l’

The A9-C consbines a preamplifier, main
and power supply all on one chassis prov:dmgva
compact unit to fill the need for a good high f-
delity amplifier with a moderate cash investment.
Designed primarily for home installations, it is :
also capable of fulfilling P.&. requirements. The
preamplifier section features fpny separdte switch
-selected inputs. Separate bass and treble tsne con-
frols offer 15 db boost and cut. A true high fi-
“delity performer, the A9-C covers 20 to 28,000
CPS within %1 db. Front panel is detachable, and
can be installed on the outside of a cabinet where
the chassis comes through, for custom m a
tions. A fine unit with which to start your.
system. Shpg. Wt 23 Ibs.

AUD!O V'I'VM Kir

requeucyre r‘nse is: 4,|'|
TERR Efzxtemat orintzial Ipad resisrars

Ta:cs a Cry'\'lu'l ditide brislee For de:g vange fre-
AQURTLY .e:p-’:ns M{n-n,m & iing ana ,cnr'wmenl:
{ront parel
wfficiuat ¢

1% pr€c131on mumpue: resxstors for maxxmn
mpedancea;‘(;l megoh‘n;x
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CHAIRSIDE ENCLOSURE KIT

This Chairside Enclosure lets you combine all of your hi-fi
equipment into one compact control center and, at the same
time add a beautiful piece of furniture to your home. The
CE-1 is designed to house the AM and FM tuners (BC-1A
and FM-3A) and the WA-P2 preamplifier along with the
majority of record changers which will fit into the space pro-
vided. Adequate room is available in the rear of the unit to
house any of the Heathkit ampllﬁers designed to operate with
the WA-P2. The enclosure, 1s Jlexible enough to give you a
large choice ins mponent mstallatlon. If>on1y -one tuner and
the preamphﬁer are used, the two umtsA can be installed in the
tilt-out drawer,” or zf more convenient, elther ‘unit can be placed
in the space provxded in front bf the changer compartment.
The tilt-out sheff canbe installed on elther right or left side
and the lift-top lid is 51m11ar1y designed:té lift from either side
dependmg on your choice during construction. Good ventila-
tion is achieved through appropriately placed slots in the
bottom and back of the enclosure. Overall dimensions are

" HEATHKIT

5 CE-1

CONTEMPORARY
) Model CE-1B Birch
Model CE-1M Mahogany

H TUneRs

aveLFER
I |
)
T

TRADITIONAL
Mode! CE-1T Mahogany

18"W.x 24" H.x35%" D. The changer compartment meas-
ures 1734” L.x 16” W.x 9%” D. All parts are precut and
predrilled for easy assembly and attractive hardware is sup-
plied to match each style. The contemporary cabinet is avail-
able in either mahogany or birch and the traditional cabinet
is available in mahogany only. Furniture grade plywood can
be finished to your taste. Shpg. Wt. 46 1bs.

Combine all your Hi-Fi equipment

in this attractive cabinet

[ HeaTHKIT
AG-9A

Your own source of
Hi-Fi audio signals

HEATHKIT
f49>¢

3 Audio test instruments
in one compact unit

HEATHKIT
HD-1

Check amplifier
distortion quickly

AUDIQO SIGNAL GENERATOR KIT AUDIO ANALYZER KIT

4

HARMONIC DISTORTION METER KIT

[P

The model AG-9A is f‘madé to order” for high'

fidelity applications, and provides quick and ac-

curate selection of low-distortion signals from 10 °

CPS to 100 ke. Three rotary switches select two
significant figures and a multiplier to -determine

' audio frequency. Incorporates step-type and a

continuously variable output attenuator. Output :

indicated on large 434" panel meter, calibrated in

volts and db. Attenuator system operates in lOdb W,

steps, corresponding-to meter cahbrauon
ranges of 0-.003, .01, .03¥%1, .3, 1,3 and 10, ¥

RMS. “Load” switch petmits use Of built-in 60045
‘ohm load, or external foad of different 1mpedance -
Output and frequency indicators accurate to'with-
in £5%. Distortion less than 1 of- l% between 20‘
“and 20,000'CPS!. Shpg B

Wil 8 1bs, ’

Complete high fidelity testing facilitie§ are yours in
the AA-1. It combines the functions of three

' separate instruments; an AC VIVM, audio watt?
meter and a complete IM analyzer with filters and *
* high and low frequency oscillators builtin. VIVM

ranges are: 0-.01, .03, .1, .3, 1, 3, 10, 30, 100 and

. 300 volts (RMS). Db scale reads from 65 to ~+52
> dbm. - Walireter ranges are: .15 mw, 1.5 mw, 15

mw; 150 riw. 1S w, 15w and 150 w. IM scalési
are 175,035, 109, 30% “and IOO% full scale,,
Provides internalload resistors of 4, 8, 16 or 600
ohms l."'ombxmng am‘l cons”%hdanng functxons

www americanradiohistorv com

- torsin the ¥IVM voltage lelde: circuit fur pxoelio

Valuable in both designing and servicing of audio
circuits, the HD-1 used -with an audio signal
generator, will accurately measure harmonic dis-
tortion at any or all frequencies between 20 and
20,000 CPS. Distortion is read on panel meter in
ranges of 0-1, 3, 10, 30 and 1009 full scale. Full
scale voltage ranges of 0-1, 3, 10 and 30 volts are
“provided for the initial reference settings. Signal-
to-noise ratio is- measured on a separate meter
scale calibrated in db. Features high input im-’
- pedafice (300.74r hms) and 19 precision resis-

3

“lent sensitivity and accurnsy-High Gualily Goa:]

_ponents insure years of d-epe-lcF:-bke service, {Tom-
plete Ansii I..L_IOHS provideég s easy”assembl,y mnd.

ranon Shpg‘ Wt 13 ihs. 2

BN
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TRANSISTOR PORTABLE RADIO KIT

The overwhelming sales of this outstanding transistor portable
have made a substantial price reduction possible. ..in addi-
tion, an all new plastic molded case adds the finishing touch to
the exceptional circuitry. Six name-brand (Texas Instrument)
transistors are used for extra good sensitivity and selectivity.
The 4” x 6” PM speaker with heavy magnet provides excellent
tone quality. Use of this large speaker and roomy chassis make
it unnecessary to crowd components adding greatly to the ease
of construction. Transformers are prealigned so it is ready for
service as soon as construction is completed. A touchup in
alignment is easily, accomplis hed on a station by following
simple instructions in inanual; A 1gnment tool furnished. Has
built-in rod-type anteémnna for reception in aII locations. Six
standard size “D” ﬂashhght“cells are used for eéxtremely long
battery life (between-500 and 1000 hours) and they can be
purchased almost anywhere. Cabinet is two-tone blue molded
plastic with pull-out carrying handle. Dimensions are 974" L
X 7¥a” H. x 4" D. Shpg. Wt. 6 lbs.

Model XR-1-L: Identical to XR-1-P except in genuine leather
case. Rich, warm sun-tan tone. Leather carrying strap included.
Shpg. Wt, 7 1bs,

Leather Case: can be purchased separately if desired, Fits all
XR-1P’s and XR-1’s. No. 93-1. Shpg. Wt. 3 Ibs. $6.95.

HEATHKIT

HEATHKIT

XR-1-P

MODEL XR-1-L

$3495

Newly designed plastic
case ... new low price!

% 4" X 6" SPEAKER FOR “BIG SET' TONE
% LONG BATTERY LIFE (500 to 1000 Hours)

g HEATHKIT
CcT-1

L PF1

Pin-point your
exact location

Test condensers right
in the circuit

IN-CIRCUIT CAPACI-TESTER KIT TRANSISTOR RADIO DIRECTION
FINDER KiT
Check most capacitors for “open”

r “‘short’ fight in the circuit with This transistor radio compass will

this handy kit. Detects open capac-
itors from about 50 mmf up, not
shunted by an excessively low resist-
ance value. Checks shorted capaci-
tors up to 20 mfd (not shunted by
less than 10 ohms). (Does not detect
leakage nor check electrolytic con-

densers.) Employs a 60-cycle fre~
quency for the short test and a 19 .

megacycle frequency for the open
test. Uses electron beam ‘“‘eye” tube
for quick indication. Test leads in-
cluded. Shpg. Wt. 5 lbs.

double as a portable radio. Covers
the standard broadcast band from
540 to 1600 ke. Ideal for use aboard
boats and also on land by hunters,
hikers, etc. A directional high-Q
ferrite antenna rotates from the
front panel to obtain a fix on a sta-
tion. A | ma meter serves as null
and tuning indicator. Prealigned IF

-transformers—six transistor circuit.

Powered by tiny 9-volt battery with
spare included. Dimensions 7147

W.x5%” H.x5%" D: Shpg. W.51bs, -

ry of Daystron

HEATHKIT
FD-1

3500

{6 volt model FD-1-6)
(12 volt model FD-1-12}

Detects
gas fumes

FUEL VAPOR: DETECTOR KIT

Protect your boat and passengers
against fire and explosion with one
of these” fuel vapor dstsctor Kits.
Indicates the presence of fumes on a
three-color “safe-dangerous” meter
scale and immediately shows if it is
safe to start the engine. A pilot lamp
shows when the detector is operat-
ing, Easy to build and instal}, eve
by one not having previous expa»
rience. Operatés from. vour ‘boat
battery. The kit is comalete with
heavy-duty rieoprene msufated cable
fades spare dete«.‘tor umt
't 4 ths,

,'tne. » Benton

' HEATHKIT
MC-1

54275

Save your
boat batteries

MARINE CONVERTER KIT

Charge 6 or 12 volt batteries with
this marine converter and battery

"charger. A panel mounted 25 am-
pere meter continuously monitors
the charging current. Moisture and
fungus proofed for rugged marine
use. Convection cooling prevents
unsafe temperature rise. The MC-1
has no moving: -parts, tubes nor

. blowers to wear outor break. Mount-

' ing brackets are supplied for easy
installation on any boat. Ideal for
keeping batteries fully charged or to
supply extra current for appliances,
Shpg. Wt. 16 Ibs.

Mich.

ngb'or,“\!fs,

| HEATH COMPANY - a subsid
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HEATHKIT
TX-1

Complete Versatility for Top-
Notch Amateur Communications

% NEWLY DESIGNED VFG—ROTATING SLIDE RULE DIAL
* MODERN STYLING—PROVISION FOR SSB ADAPTER

““APACHE’ HAM TRANSMITTER KIT

Fresh out of the Heath Company laboratories, the brand-new
“Apache” model TX-1 ham transmitter features modern styl-
ing and the latest in circuitry for extra fine performance. The
“Apache” is a high quality transmitter operating with a 150
watt phone input and 180 watt CW input. In addition to CW
and phone operation, built-in switch selected circuitry pro-
vides for single-sideband transmission through the use of a
plug-in external adapter. These SSB adapters will be available
in the near future. A compact, stable and completely redesigned
VFO provides low drift frequency control necessary for SSB
transmission. A slide rule type illuminated rotating VFO dial
with vernier tuning provides ample bandspread and precise
frequency settings. The bandswitch allows quick selection of
the amateur bands on 80, 40, 20, 15 and 10 meters. (11M
with crystal control). This unit also has adjustable low level
speech clipping and a low distortion modulator stage employ-
ing two of the new 6CA7/EL-34 tubes in push-pull class AB
operation. Time sequence keying is provided for “chirpless”
break-in CW operation. The final amplifier is completely
shielded for greater TVI protection and transmitter stability.
Die-cast aluminum knobs and front panel escutcheons add to
the attractive styling of the transmitter. Pi network output
coupling matches antenna impedances between 50 and 72
ohms. Shpg. Wt. 115 lbs.

$50.00 deposit required on C.O.D. orders. Shipped motor freight unless other-
wise specified.

e

sl e LA

s

76

HEATHKIT
DX-100

[TreatHKIT
DX-20

HEATRKIT
DX-40

An Ideal
Code Transmitter

DX-20 CW TRANSMITTER KIT

Designed especially for CW work, the DX-20
features high efficiency at low cost. An ideal rig
for the novice or advanced-class CW operator.
Plate power input is 50 watts, and covers 80, 40,
20, 15, 11 and 10 meters with single knob band-
switching. Features a single 6DQ6A tubce in the
finai amplifier stage and a 6CL6 as a crystal oscil-
lator. Pi network output circuit matches various
antenna impedances between 50 and 1000 ohms
and reduces harmonic output. Top-quality parts
are featured throughout, including *‘potted” trans-
formers, etc., for long service life. Completeshield-
ing to minimize TVI. Removable metal pull-out
plug on left end of cabinet provides access for
crystal changing. Very casy to build with complete
instructions supplied. Shpg. Wt. 19 Ibs.

You’ll be Proud to Own
This Qutstanding Performer

DX-100 PHONE AND CW TRANSMITTER KIT

Well known for its high quality and fine per-
formance the DX-100 features a built-in VFO,
modulator, and power supply, complete shielding
to minimize TV{, and a pi network coupling to
match impedances from 50 to 600 ohms. RF out-
put is in excess of 100 watts on phone and 120 watts
on CW, for clean strong signals on all ham bands
from 10 to 160 meters. Single knob bandswitching
and illuminated VFO dial and meter face add real
operating convenience. RF output stage uses a pair
of 6146 tubes in parallel, modulated by a pair of
1625’s. High quality components are used through-
out, such as potied transformers, silver-plated or
solid coin silver switch terminals, aluminum-heat
dissipating caps on the final tubes, copper plated
chassis, etc. Shpg. Wt. 107 Ibs.

$50.00 deposit required on C.O.D. orders. Shipped
motor freight unless otherwise specified.

www americanradiohistorvy com

Phone & CW Facilities
at Low Cost

DX-40 PHONE AND CW TRANSMITTER KIT

An outstanding buy in its power class the DX-40
provides both phone and CW operation on 80, 40,
20, 15, [1 and 10 meters. A single 6146 tubc is uscd
in the final amplifier stage to provide full 75 watt
plate power input on CW, or controlled .carrier
modulation peaks up to 60 watts for phone opera-
tion. Modulator and power supplies are built in
and single-knob bandswitching is combined with
the pinetwork outputcircuit forcompleteoperating
convenience. Complete shielding to minimgize TVL
Provision is made for threecrystals. A four-position
switch selects any of the three crystals or a jack for
external VFO. Crystal sockets are reached through
access door in rear of cabinet. High quality
D’Arsonval movement panel meter. Shpg. Wt.
25 1bs.

RADIO & TV NEWS
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“"MOHAWK’ HAM RECEIVER KIT

Here is a ham receiver that any radio operator would be
proud to own. The “Mohawk” has all the functions required
for high quality communications with clear, rock-steady re-
ception on all bands. This 15-tube receiver features double
conversion with IF’s at 1682 kc and 50 kc and covers all of
the amateur frequencies from 160 through 10 meters on
seven bands with an extra band calibrated to cover 6 and 2
meters using a converter. Receiver accommodations are pro-
vided for these converters which will be available in Heathkits
soon. The “Mohawk™ is specially designed for single-sideband
reception with crystal controlled oscillators for upper and lower
sideband selection. A completely preassembled, wired and
aligned front end coil assembly assures ease of construction
and top performance of the finished unit. Other features in-
clude five selectivity positions from 5 kc to 500 CPS, bridged
T-notch filter for maximum heterodyne rejection, and a built-
in 100 kc crystal calibrator. The set provides a 10 db signal-
to-noise ratio at less than 1 microvolt input. Front panel
features S meter, separate RF, IF and AF gain controls, T-
notch tuning, T-notch depth, ANL, AVC, BFO, bandswitch,
tuning, antenna trimmer, calibrate set, calibrate on, CW-
SSB-AM, receive-standby, upper-lower sideband, selectivity,
phone jack and a wide band rotating slide rule type vernier
tuning dial with easy to read calibrations. Shpg. Wt. 90 Ibs.

$50.00 required on C.O.D. orders. Shipped motor freight unless otherwise
specified,

HEATHKIT
RX-1

Now in Kit Form a Top

Quality Ham Band Receiver

* PREWIRED AND ALIGNED FRONT END COIL ASSEMBLY.

% CRYSTAL CONTROLLED OSCILLATORS FOR DRIFT-
FREE RECEPTION.

HEATHKIT HEATHKIT

Measure Standing
Wave Ratio

Get Proper Match
Between Transmitter
and Antenna

HEATHKIT
PM-1
Quick Check of
Transmitter Operation

HEATHKIT
VX-1

Eliminates Hand
Switching

BALUN COIL KIT

Unbalanced coax lines used on the
most modern transmitters can be
matched to balance lines of either
75 or 300 ohms impedance by using
the modet B-1 Balun Coil Kit. Can
be used with transmitters and re-
ceivers without adjustment over the
frequency range of 80 through 10
meters, and will handle power inputs
up to 200 watts. Cabinet size is 10"
square by 5" D. and may be located
any distance from the transmitter or
antenna. A protective cover is sup-
plied to prevent damage in outdoor

. installations. Shpg. Wt. 4 1bs.

REFLECTED POWER METER KIT

The match of your antenna trans-

mission system can be checked by
measuring the forward and reflected
power or standing wave ratio from
1:1 to 6:1 with this fine unit. De-
signed to handle a peak power of

‘well over 1 kilowatt of energy the

AM-2 may be left in the antenna
system feed line at all times. Band
coverage is 160 meters through 2
meters. Inputand cutputimpedances
for 50 or 75 ohm lines. No external
power required for operation. Cabi-
net size is 734" x 4}46" x 454”. Shpg.
Wt. 3 1bs. .

ELECTRONIC VOICE CONTROL KIT
This unique device allows you to
switch from receiver to transmitter
merely by talking into your micro-
phone . . . you get the advantage of
‘‘telephone-type conversation’ as in
single sideband but with regular AM
transmission. The unit is adjustable

to all conditions by sensitivity con- .

trols provided. A variable time delay
control changes the “hold™ time.
Provision is made for receiver and
speaker connections and also for a
117 voltantennarelay. Built-in power
supply. Complete instructions pro-
vided. Shpg. Wt. S Ibs.
L

HEATH COMPARNY ¢ a subsidiary of Daystrom, inc. * Benton

August, 1958
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RF POWER METER KIT
This self contained unit requires no

power for operation. You simply

place it close to the transmitter

antennatosample the RF field which _

is then indicated on the panel meter.

“Operates withany transmitter having
-an output frequency between 100 ke

and 250 mc, regardless of power.

Sensitivity is 0.3 volts RMS fullscale,

sand a special control on the panel
allows for further adjustment of the
sensitivity. Measures 334" W. x 634"

. L. x 2" D. An easy way to put your

‘mind at ease concerning transmitter

operation. Shpg. Wt. 2 lbs.

Harbof 15, Mich.’
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Lot R

DUAL-CHASSIS 20 WATT HI-FI UTILITY SPEAKER ALL-BAND RADIO KIT

AMPLIFIER KIT

121

Mode! W3-AM =
{Shpg. Wt. 29 Ibs.)

54975 /

Model 401-6
(Shpg. Wt. 7 lbs.)

Model AR-3 52995

(Shpg. Wt. 12 Ibs.)

Model CR-1 5795
(Shpg.. Wt. 3 1bs.)

{less cabinet)

“Q’ MULTIPLIER KIT “AUTOMATIC

ALARM KIT

CONELRAD

e

S P

Mod:l QF-1 5995
{Shpg.. Wt. 3 Ibs.})

Model BR-2 $18°95

{Shpg. Wt. 10 Ibs.)

g

Model CA-1 $1395
(Shpg. Wt. 4 ibs.)

Model XO-1 $ 95
{Shpg. Wt. & Ibs.} 18

(less cabinet)

GRID DIP METER KIT

VIBRATOR POWER SUPPLY KIT VARIABLE FREQUENCY

OSCILLATOR KIT

PROFESSIONAL RADIATION
COUNTER KIT

Model GD-1B 6 volt Model VP-1-6 N Model VF-1 § Model RC-1
g -!;& {Shpg. Wt. 4 Ibs.) 12 volt Model VP-1-12 ‘\\\ (Shpg. Wt 7 ibs.) - {Shpg. Wt. 8 1bs.)
v . 2 )
Ty .. (Shpg. Wi 4 1bs.) s
@ s21% ? " spgse 57995

'y

Madel IT-1
{Shpg. Wt. 9 Ibs.)

Madel §-3
95
(Shpg. Wt. 8 Ibs.) szl

Model PS-3 $ 3550

Model VC-3 50
(Shpg. Wt. 17 Ibs.} slz

(Shpa. Wt. 4 1bs.)

RESISTANCE SUBSTITUTION

BOX KIT
EASY TIME PAYMENTS Model 2
AVAILABLE FOR YOUR (Shpg. Wt. 2 Ibs.)
Model CM-1 CONVENIENCE . . . $550
{Shpg. Wt. 7 lbs.
) . CONDENSER SUBSTITUTION
sz 50 Any order totaling $90 or more ean BOX KIT
9 i be paid for in small monthly pay- Model C5-1
Model TC-2 sz 50 ments (send for complete details). (Shpg. Wt. 2 tbs.)
(Shpg. Wt. 12 Ibs.) 9 $55°

CATHODE RAY TUBE
CHECKER KIT

LABORATORY RF
GENERATOR KIT

“Q” METER KIT
Model DC-1
{Shpg. Wt. 3 Ibs.)

$'|6so

DECADE RESISTANCE KIT
Model DR-1
(Shpg. Wt. 4 Ibs.)

s195°

Model €C-1
| (Shpg. Wt. 10 Ibs.)

~ Model QM-1 50
(Shpg. Wt. 14 Ibs.} 544

2 Model 161 $4895

(Shpg. Wt. 16 Ibs.)

78 : RADIO & TV NEWS
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HEATHKIT

EN

PORTABLE TUBE CHECKER KIT TV PICTURE TUBE TEST ADAPTER® BINDING POST KIT f BATTERY TESTER KIT

FOR TC-2 AND TC-2P

Model TC-2P ¢ = : i ,47
{Shpg. Wt. 15 Ibs.} ! o a\g

€

Model BT-1
(Shpg. Wt. 2 lbs.}

sgso

©
&

Model 355 N ! l,"!_r | Model 362

(Shpg. Wt. 1 1b} ‘T .m \ (Sheg. WH 1 Ib.)

53450 $450 | jl B $400

s

ELECTRONIC IGNITION # SCOPE PROBES 5 VIVYM PROBES i ENLARGER TIMER KIT
ANALYZER KIT Scope Demodulator Probe Kit 30,000 Volt DC HY s

MODEL [A-1  + Mode!l 337-C % . Probe Kit No. 336

{Shpg. Wt. 20 Ibs.) 3 @E (Shpg. Wt. 1 1b.) & Shpg. Wt. 2 Ibs. $4.50
= §

$ 350 Etched Circuit RF
$597

Probe Kit No. 309-C
Shpg. Wt. 1 |b. $3.50

{ Low Capacity Probe Kit

Model 342 Peck-to-peak Voltage ‘
: (Shpg. Wt. 1 Ib.) Probe Kit No. 338-C ; Model ET-1 s.l.lso
. $35° .Shpg. Wt. 2 Ibs. $5.50 {Shpg. Wt. 3 Ibs.)

“LOW RIPPLE” BATTERY + ELECTRONIC ANALOG
ELIMINATOR KIT * COMPUTER KIT
: Fult Computer Group C

$94500

=y

» Send for this

% \g informa- o

¢ " tive booklet == '
Model IB-2A 55950 Model BE-5 $3995 § . describing these and many other

. (Shpg. Wt. 21 1bs.) “* Write for free folder. 7 do-it-yourself kits.

(Shpg. Wt. 12 Ibs.)

ORDER DIRECT BY MAIL . .. from the
WORLD’S LARGEST MANUFACTURER

OF ELECTRONIC INSTRUMENTS IN KIT FORM
Save 2 or more over equivalent ready-made products by
buying direct and assembling them yourself. You gain price-
less knowledge through complete and informative construc-
tion manuals.

HEATH COMPANY & swidor Eﬁm v BENTON HARBOR 15, MICH.

£ :

ORDER Name— o
[ Parcet Post
B LA N K Address [J Express
[ Freight
NOTE: All prices and speci- City & Zone State

fications subject to change (PLEASE PRINT)
without notice.

1 Best Way

Enclosed find ( ) check ( ) QUANTITY | ITEM MODEL NO. PRICE
money order for - 3 e
Please ship C.0.D. ( ) postage [
enclosed for_____  pounds.
On Express orders do not include
transportation charges—they will
be collected by the express agency
at time of delivery. _

On Parcel Post Ordersinclude post-

age for weight shown. All prices

:R/lr_ehNET F.g.B‘ IBentgn Harbor, POSTAGE
n,a

U.ISC. :'agnad Po‘gseigﬁzgst%nlg?“nemal i 1 SEND FREE Heathkit Catalog

TOTAL
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}LIQUIDATI G MOBILE ¥
RADIO EQUIPMENT

Manufactured by the famous
LINK RADIO CORP.

TYPE 2210 FM MOBILE EQUIPT,

152-162 MC o FOR 6 V. OPERATION
Current Regulations, Phase Modulation

FM Transmitier-Receiver with G V. Powex Supply
mounted in a single case 17”7 Lx8”

Power output 6 V.: 70-15 watts: 12 V.: 15- "0 watts
A single power supph furnishes plate current alter-
nately to both the transmitter and receiver. In one
compact unit are included all the necessary control
features, volume control. squelch adjustment, re-
ceiver and transmit pilot lamps and primary ‘fuse.
Universal mounting facilities permit installation in
almost any desired location. c¢hecked out,

e
ready for operation with cables, acces
sories and antenna (as illustrated helow) $1 29 50
Crystals & 12 V.

. Conversion Kits Available.

TYPE 2365 FM

4***444444*4444444*4444

MOBILE
ORDER TODAY EQUIPMENT
AIIHESE 25-40 or 30-50 MC X%
SENSATIONAL For 6 V. Operation y

LOW PRICES!

Current Regulations,

Phase Modulation = X
Same specifications
as =2210 above,
c‘(cept freq. range
25-40Mc. Poweroute
put 6 V.: 30 walts; *

2 V.: 85-40 walts.

Uscd, checked out, X

I

cessories (as illus-
trated at left)
less an-
tomna . 899,50
Crystals, antennas & 12 V. Conversion Kits Avail.

FM MOBILE EQUIPT.—TYPE FMTR
FOR 6 VOLT OPERATION

Complete assenibly designed for mobile 2-way com-
munication on the 30-44 Mc band. Consists of Radio
Transmitter 353-UFM, Power Supply Type VPA-3A,
Radio Receiver Type 11-UF. and acceéssories (less
antenna assembly) for accomplishing an operating
2-way mobile communication sSystem. Designed
normally to derive all its primary energy from 6-
volt, 3-cell lead storage battery. Used checked out
with cables & accessories,

less antenna. .. ..., ... il $99 50
Crystals, antenna, 12 V. Conversion & PMC Kits avail.
(Write for detailed description or see our Radio News
ad. June/58 issue.)

6V FMTR EQUIPMENT

Removed in working condition from one of our larger
law enforcement agencies. With cables & controls.

Less tubes and crystals. $59 50

Used, 8 iS. .. cv it i ananntnaannann

BC-221 Frequency Meter

Real \alue' QUA\’IIT\ IS I!\II'TED

Ru\(‘re 1"0 20. UOU
eck points in all

ranges. Comple(e w‘ch
crystal and tubes...... $1 19l50 /
LIODULA}‘F:D I $139.50

Power Supply ......... 159,50 —J
These Frequency Meters are factory tested, checked
for frequency alignment and GUARANTEED.

J-38 KEY

l\Iounted on black bakelite base, 4
4347 x 37, easily attached to op- §
erating desk. Has jumper strip, |
bindinZ posts and circuit closing
switch, full adjustable. 1/167
solid silver keying contacts
\[et'\l parts are cadmium- plated

$1.29

.$2.95

J 45 Key with metal knee band. Brand new.

HEADSETS

HS 23 high impedance, brand

HS 33 low impedance, brand new
with cord and PL-54 plug....$4.6S

COMMAND EQUIPMENT

BC-454 Receiver, 3-6 mc, good used
BC-456 Modulator, NewW. . ...........000a S
BC-457 Trans.,

- g me. good used. . .......
BC-602 Control head for SCR- 522, new
Plugs for above Command Sets, PL 152:A or
PL-156-A ...t i e $0.55

OUR RETAIL DEPARTMENT IS OPEN
ALL DAY SATURDAYS
Immediate delivery. Include 259, deposit with or-
der—~balance C.0.D. S50c HANDLING CHARGE ON

ALL ORDERS UNDER $5.00.
our warehouse, N.Y.C.

All shipments F.O0.B.

*************************************************************************************************************
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s PLATT ELECTRONICS CORP. !

l 20 MURRAY ST., NEW YORK 7, N. Y.
Telephone: COrtiandt 7-2575
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Over-all view of the RCA Victor stereophonic tape
cartridge.
reduced speed increases program content per reel,

Use of four tracks instead of two and

RCA’'s 4-Track
Stereo Cartridge

Slip-in unit eliminates threading and rewinding of

tape, provides one-hour stereo program at 334 ips.

ONG rumored in the industry and

recently reported in the “labora-
tory” stage, RCA has startled the
audio world by announcing that its 4-
track stereo tapes are available on
the market in special plastic cartridges
which eliminate tape handling and re-
winding. The cartridge provides up to
an hour’s uninterrupted listening at
a speed 3% ips.

Using a quarter-inch tape, the size
of the cartridge is kept to a mere
7// x 5/! < 1/2”‘

In order to handle the new cart-
ridges, the company has announced
two tape machines (available in Oc-
tober) which will accommodate the
tape packages in both recording and
playback modes. For home recording,
the company plans to issue cartridges
with blank tapes.

Aside from convenience in playing
and storing tapes, the new cartridges
represent an economic advantage since
RCA is listing them at from $4.95 (22
min.) to $9.95 (60 min.) as contrasted
to regular stereo tape tickets of from
$8.95 to $18.95.

By the end of June, the company
had 32 releases on the market--repre-
senting both classical and pop selec-
tions from the RCA Victor catalogue.

The new 4-track tapes in cartridge
form require specially designed ma-
chines on which to play them. In op-
eration, the cartridge is inserted onto
the deck of the tape machine where
it starts automatically. With the com-
pletely automatic cartridge machine,
no further action is required of the
user. Special windows in the cartridge
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permit visual monitoring of the tape
remaining on the hub.

Although still too early to evaluate
the impact of this new development
in stereo tape packaging, the fact that
RCA4 is making the cartridge plans
available to other manufacturers in-
dicates that the firm feels it has a
better-than-even chance of setting the
industry standard for tape distribu-
tion.

Another factor in this development
is the possibility of gaining new tape
adherents because putting on a tape
cartridge is less involved than slipping
a disc on a conventional record player.
There have been some complaints in
the past from non-technical users of
tape machines that the threading,
loading, rewinding, etc. involved in
handling the tape reels was a decided
deterrent to complete enjoyment of
the medium. This objection is, of
course, overcome by the cartridge
packaging.

To date there have been no indica-
tions that any sort of adapters will be
forthcoming to permit the conversion
of existing machines to handle car-
tridges.

Ampex has recently anounced that
they are releasing conversion kits so
that owners of their stereo tape ma-
chines can convert them to handle
4-track stereo tapes (See “Sound on
Tape,” page 104 of this issue).

Of course those who convert their
Ampex machines can enjoy the pro-
gram from the cartridges by rewind-
ing the tapes onto standard reels
which will fit their machines. :

RADIO & TV NEWS


www.americanradiohistory.com

"HOW TO PASS

Your FCC Com_mercia_l_"

LICENSE EXAMS'

We guarantee

to train you until you receive

Your FCC license

If you fail to pass your commercial License
exam after completing our course, we guar-
antee to continue your training, without addi-
tional cost of any kind, until you successfully
obtain your Commercial license.

“License and Good Job . . . Thanks”

“After finishing your Master Course, I passed the
F'CC exam for the 1st class license. I had my ticket
for only one week and I got a job at WOC-TV, AM-
FM. Incidentally, WOC is the oldest radio station
west of the Mississippi. I sincerely feel that if it
weren’t for taking your Master Course, I would not
have received my 1st class ticket. So I want to take
this occasion to again thank you for such a fine,
complete and composite study for electronics
work.”

Francis J. McManus

Davenport, ITowa
Cleveland Institute training results in job offers like these:

Service Technician: West Coast Manufacturer:
Man needed in Cleveland, Ohio to “We are currently in need of men
service and maintain electronic with electronics training or experi-
medical instruments and equipment. ence in radar maintenance. We
Must have a solid knowledge of would appreciate your referral of
electronic fundamentals. A car is interested persons to us.”
required. Company benefits include
retirement plan.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-20 4900 Euclid Ave, Cleveland 3, Ohio

August, 1958

Accredited by

Cleveland Institute of Radio Electronics

Desk RN-20, 4900 Euclid Ave., Cleveland 3, Ohio

r----------------.

Successful
Electronics
Training.

GET YOUR FCC LICENSE IN A HURRY!

We can train you to pass your License
Exams if you've had any practical expe-
rience—amateur, military, radio servie-
ing, or other. Qur proven plan can help

put you on the road to success.

and get both FREE

good training deesn’t cost
« o« it pays!

the National Home Study Council

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

] Military

[] Radio-TV Servicing

] Manufacturing

] Amateur Radio

In what kind of work are
you now engaged?

[] Broadcasting

['] Home Experimenting
[ ] Telephone Company
[] Other_ _
In what branch of Elec-
fronics are you interested?

Name Age.

Address.

www americanradiohistorv com

® Your FCC ticket will be recognized by em«
ployers as proof of your technical ability.

Mail Coupon Now
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All leopards
have spots

‘ enced eye they're as
different as human
,. fingerprints.
The same thing is
true with towers.

‘ { Many towers look
like

Aermotor An-

L o &z
/ M d Y A‘ ‘[f
P, ’ -. .. but to the experi-
8/

@8 (cnna Towers bur
none compare in
. strength . . . weather
resistance . . . value!
And no other
‘ tower can boast the
skillful. blending of
quality - conscious
* craftsmanship —
years-ahead engineer-
ing—and 70 years of
tower-building expe-
rience.

|
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ANTENNA

ELECTRIC
TOWER: TRANSMISSION
TOWERS

Write for complete descrip-
tion of Aermotor Self-Sup-
porting Antenna Towers.
Ask for fo!der No. 262-2. s

AERMOTOR COMPANY

2500 W. Roosevelt Rd., Chicago 8, lll. Dept. RT-8
82

RADIO TOWERS

Service Association

of the Month

VG

NATIONAL ALLIANCE OF TV & ELECTRONIC SERVICE ASS'NS

F YOU WANT to avoid contrgversy,

all you have to do is show li¥tle in-
terest in matters of concern, sidestep
issues, and avoid taking stands. Now
in its tenth year, NATESA has often
been the center of controversy. It is
also true that it has spoken out boldly
on issues of interest to the service in-
dustry, taken many stands, and been
militantly active.

Although the organization was in-
corporated as a non-profit group in the
District of Columbia in 1949, this for-
mal step was preceded by some years
of préliminary planning and research
on the part of Frank J. Moch, present
executive director, and other founders.
In response to telegrams sent to about
50 key people considered active in
service-association work, men repre-
senting eight local associations turned
up at the organizing meeting, along
with representatives of the national
government and other phases of the
electronies industry. By contrast, the
National Alliance of Television & Elec-
tronic Service Associations recently
reported 98 affiliated local units, with
the number probably over the 100
mark by the time this appears in
print. In addition, there are 2000 un-
attached individual members in areas
where no local affiliate exists. Mem-
bers are located everywhere in this
nation and outside of it.

NATESA came into being because it
was felt that, considering the scope
and importance of TV servicing on a
nation-wide scale, many of the indus-
try’s problems could best be dealt with
on a broad, nation-wide level. Actually
this organization, which is headquar-
tered at 5906 South Troy Street, Chi-
cago 29, Ill, has never attained the
unanimous acceptance, as a national
instrument, it has sought to achieve
from all service-industry groups.
There are many local groups that, for
one reason or another, prefer not to
identify themselves with the National
Alliance. Of these, some are bitterly
opposed to NATESA; others have co-
operated in certain areas despite their
wish to avoid specific identification.
In spite of this lack of universal ac-
ceptance, no other parallel national
group has been developed to the point
where it has been able to challenge
NATESA seriously in the attempt to
provide a national instrument that
may speak for service with one voice.

To keep step with a changing in-
dustry and to promote growth, NAT-
ESA’s structure has undergone many
alterations since it was first estab-
lished. Originally there was a single
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vice-president, for example. Now there
are four regional divisions to cover
the country, each with its own vice-
president and secretary. Each division
is divided into zones headed by gover-
nors. Each of the zones, in turn, con-
sists of state groups headed by state
chairmen. Under these are the local
affiliated associations, each with its
own director for the NATESA board.

The executive council comprises the
executive director, the president, the
four divisional vice-presidents and
their four secretaries, the secretary
general, and the treasurer. This group,
actually responsible for operating NA-
TESA activities, is answerable to the
directorate, which consists of one
member from each NATESA affiliate.
Every officer is in the service business.

Voting used to be on the basis of one
vote for each affiliate. With growth,
considerable variation began to de-
velop in the sizes of the local member
organizations, so a system of propor-
tional representation was worked out.
An affiliate’s voting power is now
based on its paid membership. How-
ever, to avoid having small groups
get lost in the shuffle, no association
casts less than 10 votes. No affiliate
may hold more than one national
office. The presidency cannot be held
for more than one year by any indi-
vidual and this office cannot be filled
consecutively from one affiliate.

A directors’ meeting takes place
every spring in one city or another
that has a local affiliate. In late sum-
mer or early fall, there is a general
convention held in the headquarters
city, Chicago. This year it will run
at the Congress Hotel from August 21
to 24.

Initially NATESA consisted of inde-
pendently organized local groups that
banded together. More recently there
have been many “home grown” affili-
ates that have resulted from the na-
tional body’s organizing activity.
Available to all interested parties on
request to the national headquarters
is extensive literature on organizing
associations. Taking firm stands on a
wide range of service-industry issues,
NATESA has presented its views be-
fore a number of national and state
governmental bodies.

Incumbent officers include Russell
Harmon (president), Mac Metoyer
(secy. general), Nelson Burns (treas.),
and Albert Sanders (educational di-
rector). Divisional officers and others
are too numerous to list. The official
publication is the monthly magazine,
“NATESA Scope.” 0

RADIO & TV NEWS
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It's Newly Revised And Brought Up-To-Date!
Send for this FREE Booklet today!

* Seewhat can be yours in the rapidly
expanding field of . ..

ELECTRONIC

including: GUIDED MISSILES ¢« RADAR
¢ INSTRUMENTATION ¢ COMPUTERS

o AUTOMATION ¢ ASTRONAUTICS

o SERVOMECHANISMS

e AERONAUTICAL ELECTRONICS

e TELEMETERING ¢ COMMUNICATIONS
e MANUFACTURING ¢ TELEVISION
o BROADCASTING

Elecrronics
offers you a
% BETTER JOB
» BETTER PAY
» PROMOTION
» GREATER SECURITY
» GREATER CONFIDENCE
» BETTER
LIVING FOR :
YOU AND : o ; -
ST e MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET
|CAPITOL RADIO ENGINEERING INSTITUTE If you have had a« high
ECPD Accredited Technical Institute Curricula—Founded 1927 school education, and  ex-
1 Dept. 118-Y, 3224 Sixteenth St., N.W., Washington 10, D, C. oo e e o
All these benefits can be yours if | Please send me your course outline and FREE illustrated Booklet, | level technical knowledge to
you act now! Take that first step 1 "Your Future in the New World of Electronics” . . . describing rr;cke good_ in the better
this minute—No obligation what- | opportunities and CREl Home Study courses in Practical Electronic 2:5;{%”‘;01, 'C%Esl;grz: Snfz:
soever! Write i Engineering Technology. training. (EIec?ronicds fexpe&’-
ience is not requi .
I CHECK O Radar, Servo and Computer Engineering Technology :?Si?ons r;g rcesgllr_eRes.%esce
FIELD OF [ Electronic Engineering Technology is‘snzs\lilgpliz?::mg:ilon{n the
CAPITOL I GREATEST O Broadcast ([AM, FM, TVT) ingllneering Technology Employed By
[ Television Engineering Technology
INTEREST HI Type of Present Work

[0 Aeronautical Electronic Engineering Technology

RADIO !
ENGINEERING |
INSTITUTE !

Dept. 118-Y, 3224-16th St., N. W.  F City Zone.mn... State oo
Washington 10, D. C, lCheck: {1 Home Study {] Residence School [ Korean VYeteran

.. Age...

Education:
Yrs. High School

SO ettt ettt r ettt b e ettt r ettt ke et as et seeteottanteanaets s et bans anesanssearenenn Yrs. College____

Electronics Experience

Oy W M WA W S M e b ey e en Mt i S i At e

August, 1958
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w

www americanradiohistorv com


www.americanradiohistory.com

NEW..

midget pliers
added to

KLEIN line

Hardly larger than a package of your
favorite cigarettes, these new Klein
Midget Pliers will simplify many of
those small jobs where space is
confined.

Midgetsin size but giants in perform-
ance, they solve major problems when
wiring up electronic assemblies; mak-
ing model trains, airplanes, automo-
biles, or in any extremely small or
confined work.

These new midgets are additions to
the famous Klein line of high-quality
pliers that are backed by over a century
of manufacturing experience. See your
dealer.

No. 257-4 Oblique Cutting Plier Size 4 in.
321-4': Long Nose Plier 4% in.
322-4%% (Without Knurl) 4% in.
224-4' End Cutting Plier 4% in.

Free Bulletin on Klein Pliers

Bulletin 758 lists the many
various pliers in the Klein
line. A copy is Yours for the
asking. Write for it today.

" Mathias BEE I BR] & Soms

T200 McLORMICK:ROAY. 7 CHIGARD 45, ILEINOIS: -
84
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NEW INTERCOM LINE
Fisher Berkeley Corporation, 4224
Holden St., Emeryville 8, Calif. has
recently added a new ultra-flexible,

P I Py

w

“
Bx 3
%15., Y

walnut-cabineted series to its line of

“Ektacom” intercoms.

Featuring the new “Auto-Mute”
circuit (which completely silences the
units when not in use), the “W”
series uses instrument-quality com-
ponents, heavy-duty speakers, and
balanced 45-ohm lines.

A complete group of six- and
twelve-station masters, various re-

mote speaker units, plus booster am-
plifiers for paging, and other acces-
sories are available.

Catalogue 583, available from the
manufacturer, contains complete in-
formation on the new line.

RCA'S "PORTAHORN"
The Radiomarine Sales Department
of Radio Corporation of America has
introduced a lightweight transistorized

instrument which is designed to serve
as a fog warning device, as a mega-
phone, or as a p.a. amplifier.

Tradenamed the “Portahorn.” this
loudspeaker-equipped device can also
be used with radio equipment, tape
recorders, and record players. It can

www americanradiohistorv com

be used aboard any sized craft and
provides voice communications over a
distance of more than a mile.

The unit weighs only 13% pounds
and consists of a completely transis-
torized preamplifier, power amplifier,
oscillator, and relay. Eight RCA tran-
sistors are used in the circuit. Two 6-
volt batteries operate the device.

LOW-POWER ERASE HEAD

Michigan Magnetics, Inc. of Ver-
montville, Mich. has announced the
availability of a new low-power erase
head which has been especially de-
sighed for use with transistor cir-
cuitry.

The Type “S” provides 55 db erasure
with but .5 va. current. The physical
structure is extremely thin and de-
signed to permit ganging to obtain

T
et 1158

two-track and four-track erasure. Size
of the unit is compared with a tran-
sistor in the photo. Alignment of
ganged units is obtained through a
unique ball and ball seat arrangement.
Complete specifications in any de-
sired configuration are available.

NEW NORELCO CARTRIDGE

The High Fidelity Products Division
of North American, Philips Company,
Inc., Hicksville, N. Y. is using non-
metallic ferrites as permanent mag-
nets in its “Magneto-Dynamic” phono
cartridges.

The cartridge operates according to
a new principle of transducer design,
with the magnet in motion and the
coil stationary. The heart of this new
principle is the armature. The arma-
ture is a thin cylindrical rod 15" in
diameter and approximately %" long,
made of “Ferroxdure,” a special high-
coercivity, hard ferrite material de-
veloped by Philips of the Netherlands.

Dynamic mass at the stylus is 2.8
milligrams and vertical tracking force
is 5 grams. The “Magneto-Dynamic”
cartridge comes complete with a 1-mil
diamond stylus.

NEW NEEDLE PACKAGE
Pianstiehl Chemical Corp. of Wau-
kegan, Ill. is now merchandising its
line of diamond phonograph needles in
a newly designed transparent package.

RADIO & TV NEWS
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The new square box makes the en-
tire needle fully visible against a back-
ground of colored polyurethane foam.
A different colored background is used
for each type of needle to provide
instant recognition. The cover of the
box is gold with black printing.

Ifull instructions and re-ordering in-

formation are carried on the bottom
of each package.

P.A. BOOSTER AMPLIFIER
Allied Radio Corporation, 100 N.
Western Ave., Chicago 80, Ill. has re-
leased a new unit in its “Knight” line
of audio equipment.
The new item is a 60-watt p.a. pow-
er booster which has been designed to

be used with any conventional p.a.
amplifier. The KN-3061 will provide 60
watts of added power output with only
4 volt input.

The amplifier has an input level
control for adjusting volume to meet
specific requirements as well as to
prevent overloading. A unique feature
of this power booster is its trumpet
voice-coil “protector” switch. Speaker
output taps are provided for matching
4, 8, 16, 250, and 500 ohms as well as
70.7-volt lines. There is an output jack
included which permits convenient
tape recording of material being fed
through the p.a. system.

Frequency response is = 2 db from
20 to 20,000 cps at full 60 watt output.
Hum level is —71 db.

MATCHED AMPLIFIER-TUNER

David Bogen Company, Paramus,
N. J. is now marketing the AC10 am-
plifier and matching TV100 AM-FM
tuner, the first in the company’s new
line of “Challenger” budget-priced
high-fidelity components.

Housed in a black metal cabinet
with a contrasting black and gold
control panel, the AC10 offers separate
bass and treble controls, the firm’s
loudness contour selector, and instant
selection of popular tape and record
equalization positions. The tuner offers
af.c, limiter and discriminator cir-
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Amper

ECC Series
, ...a quiet revolution
in miniature twin triodes

IMPROVED PLUG-IN REPLACEMENTS for the 12AT7, 12AU7 and 12AX7

Have you noticed, in the tube line-ups of the latest and finest audio and radio
equipment, that the designations “12AT7,” “12AU7” and “12AX7” are gradually
disappearing and are being replaced by “ECC81/12AT7,” “ECC82/12AU7” and
“ECC83/12AX7” instead? This has been happening quietly, without much fan-
fare, because the Amperex ECC series twin triodes are not very different from
their conventional equivalents. Not very —but different enough, improved enough,
to be inevitably and invariably preferred by those who know and care. The
difference is in the internal tube structure, as seen in the illustration below,
and in the special manufacturing techniques developed for this series by Philips
of the Netherlands, world pioneers in audio tube research. In every way, it is
good engineering sense to plug an Amperex ECC81, ECC82 or ECCS83 into any
socket that accepts a 12AT7, 12AU7 or 12AX7—because the ECC’s are better
tubes and (most important of all) they cost no more!

Electrode structure
completely rigid and
immobile — for greatly
reduced tube noise
and microphonics.

9 Tungsten filament is

double helicai—for
significant hum reduc-
tion through magnetic
cancellation.

0 Fitament structure
has no.sharp bends—
for prevention of the
type of burn-out that
shortens life of con-
ventional folded type.

OTHER AMPEREX TUBES
FOR HIGH-FIDELITY AUDIO APPLICATIONS:
EL84/6BQ5: 9-pin power pentode; 17 W PP
6CA7/EL34: High-power pentode; 100 W-PP
EF86/6267: Low-noise high-u pentode 4
. ECC85/6AQ8: High-u dual triode for RF* ~
GZ34/5AR4: Cathode-type rectifier; 250 ma.
EZ80/6V4:  9-pin rectifier; cathode; S0 ma. .
EZ81/6CA4: 9-pin rectifier; cathode; 150 ma. -
Af All Leading Electronic Parts Distributors

(777 NN 4 Amperex
S ey o €
N LTS gy about special purpose tubes

for hi-fi, radio and TV

Detailed data, as well as applications engineering assistance to manufacturers and pro-
fessional designers, available from Semiconductor and Special Purpose Tube Division,
Amperex Electronic Corp., 230 Duffy Avenue, Hicksville, Long Island, N. Y.

www americanradiohistorv com
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Whatever the choice may be — tape, record, or
good old fashioned AM/FM radio, straight or
multiplexed — Madison Fielding is the design
center of any stereo system. Complete control
and amplifier facilities for both monaural and
stereophonic sound are built into the perfectly
matched Series 330 AM/FM Stereophonic Tuner
and Series 320 40-watt Stereophonic Amplifier.

Series 330 Tuner: ,

Two complete ultra-sensitive tuners on one
gompact chassis for either AM or FM reception
individually, or, with a turn of a switch, both
signals can be made available simuitaneously.
Multiplexed output is provided for by use of
one adapter,

Series 320 40-watt Ampiifier:

In addition to individual controls for each
channel, the unit features a Master Volume
Control, which controls both levels simultane-
ously for stereo. When used monaurally, it will
serve as a complete electronic crossover sys-
tem to feed separate woofer and tweeter.

For further information, write to:

hnl‘llﬁg

The center of your stereo system.
86

Madison Fielding Corp.
5 Lorimer Street
Brooklyn, New York

cuitry, a matched pair of crystal
diodes to eliminate hum and distor-
tion, and a.v.c.

Write the manufacturer for full
specs on these new units.

STEREO PHONOGRAPHS

Sonic Industries, 19 Wilbur St., Lyn-
brook, N. Y. has previewed a line of
seven stereophonic phonographs—four
portables and three console models.

The Model 760 shown in the photo is
styled in a two-tone driftwood tan and
white leather-grained Pyroxyline

coated finish. Dual-stereo, printed-cir-
cuit amplifiers produce a total of 10
watts output over the range from 50 to
10,000 cps. The unit may be instantly
connected to the extension stereo
speaker which is available at slight ex-
tra cost. Stereo balance, volume, and
tone controls are incorporated.

The unit includes a four-speed stereo
record changer and 6” coax speaker
system. This is the least expensive
model in the line.

The manufacturer will supply full
details on this phonograph and/or the
other units in the line on request.

GRANCO SPEAKER SYSTEM
Granco Products Inc., 36-07 20th
Ave., Long Island City 5, N. Y. has
recently introduced a 3-way speaker
system to the trade.
The Model S-30 features a 12" woof-
er, 4” mid-range, and 4” tweeter with

a crossover network. The speakers are
mounted in a specially designed bass-

reflex enclosure which is compactly
styled in a choice of walnut, mahog-
any, or oak.

The enclosure measures 24" wide,
11” deep, and 21" high. The system is
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designed to be used with a tuner-
amplifier or as an external speaker for
existing hi-fi setups.

STEREQO CONTROLS FOR HI-FI

Clarostat Manufacturing Company,
Inc. of Dover, N. H. has announced the
availability of a line of dual concen-
trics developed especially for stereo
applications.

The two sections of such controls can
be operated either simultaneously or,
by pulling out the rear shaft %", indi-
vidually. The sections are operated
individually while adjusting for desired
balance between the two amplifier
channels, then, by pushing in the
shaft, the two sections are locked to-
gether for simultaneous and balanced
operation.

THREE-WAY SYSTEM

A three-way high-fidelity speaker
system, custom-made by Goodmans of
England, has just been introduced by
Lafayette Radio, 165-08 Liberty Ave.,
Jamaica 33, N. Y.

The system is designed to be in-
stalled in a bass-reflex enclosure and
provides coverage of the range from
30 to 16,000 cps (8 db down at 20,000
cps). The system includes Lafayette’s
LC crossover network, with brilliance
and presence controls, working into an
impedance of 16 ohms.

The three speakers in the system,
the 12" SK-102 woofer, SK-103 mid-
range, and SK-104 tweeter, are avail-
able individually if desired.

AUDIO CATALOGUES

WHAT'S YOUR “"TAPE TYPE"

Minnesota Mining and Manufactur-
ing Co., 900 Bush St., St. Paul 6, Minn.
is now offering a helpful guide to
selecting the right magnetic tape for
the user’s specific recording needs.

Entitled “Which Tape Type Are
You?” the publication illustrates the
outstanding features of each of the
eight popular “Scotch” brand mag-
netic tapes with a “one man rogue’s
gallery” series of photos.

In addition, the 16-page accordion
type folder provides descriptions of
each of the tapes including such
things as playing time, special fea-
tures, backing thickness, and applica-
tions. Accessory items are described
and illustrated and a convenient play-
ing time chart included.

For a free copy, address your re-
quests to Dept. A8-89 of the company.

SPEAKER DIMENSIONS

Oxford Electric Corporation, 3911 S.
Michigan Ave., Chicago 15, Ill. has
issued a 28-page booklet entitled “Di-
mensional Data of Oxford Speakers.”

Presented in a blue and yellow for-
mat with durable cover, the booklet
has been desighed to be of service to
manufacturers, jobbers, and techni-
cians who use the company’s line of
speakers. Complete information is in-
cluded on a variety of units ranging
in size from 2%” round to 6” x 9”
elliptical and 2%” x 10” rectangular
models.

RADIO & TV NEWS
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Don't Blame "Competition"
(Continued from page 54)

service business that is being done in
his area to determine what percentage
of it he is getting. This information is
also important in helping him to plan
on how he can increase his percentage
of this market.

In a recent issue of its monthly
bulletin, under the title “The Radio-
TV Service Business is Big Business,”
the Radio Parts Company of Arizona
gave its customers the following for-
mula for determining the dollar vol-
ume of their individual service
markets:

“Take the total population of your
community. Divide this total by 3%
(the average number of persons per
family). This gives you the number
of families in your area. The average
family has at least one radio and—
in TV areas—at least one TV receiver,
too. This is your market.

“Statistics show an average family
spends $9.07 for radio repairs yearly.
Multiply that amount by the number
of families. If you're in a TV area
multiply by $34.70 instead. That’s the
amount spent by an average family
every year for both radio and TV
service.

“The result
market.”

There should never be a slump sea-
son for any electronic service business.
Every month throughout the year,
some type of electronic entertainment
device is in its peak season of use.
Timely promotions and the willing-
ness to service any type of electronic
product will level out a shop’s volume
of business and provide a uniform in-
come every month.

A thorough knowledge of the local
or dealer’s trading-area market is vi-
tally important in directing a business
toward steady growth. A dealer’s mar-
ket may be the entire community in
a small town or just a small section
of a metropolitan city. Irrespective of
its location, the dealer should be thor-
oughly familiar with the people and
the clectrenic products they are using
as a guide to promoting and develop-
ing his business.

A service dealer must be constantly
alert for ideas that will help him
break away from the conventional
patterns used for promoting service
businesses. This is a dynamic, chang-
ing era. People welcome new ideas
or old ideas presented with a new
slant. By keeping an idea file, an ag-
gressive dealer can find many inexpen-
sive ways to keep set-owner attention
focused on his business and the serv-
ices he can render.

There will always be lots of com-
petition. But it will never seriously
affect the service dealer who knows
his market, directs his business on the
basis of pre-conceived plans; and
drives aggressively to capture the
maximum volume in the market he
has prescribed for himself.

is your potential

August, 1958

7 Free Literature

When Converting Your Phono

1 With these

® & o ¢ o

F&kEanse

ES GO N

to Ctereo...lce

The ERIE

AUDIO-AMPLIFIER KIT

featuring

“PAC’ and an ERIE
Printed Wiring Board

Plug-in Components:

ERIE “'PAC’ (Pre-Assembled Components)
ERIE PRINTED BOARD

OUTPUT TRANSFORMER

FILTER CAPACITOR

VOLUME CONTROL and SWITCH

® TUBE SOCKETS
® CAPACITORS

* TONE CONTROL
® TUBES

SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER
Frequency Response: 30 cycles to 12,000 cycles +0, —3.5 db.
Sensitivity: 0.56 volt RMS (input at 1 KC) for 2 watt output.
Power Qutput: 2 watts
Qutput Impedance: 4 ohms
Overall Dimensions:

® Input Impedance: 2 megohms,
® AC Power Consumption: 17 watts.
653" L x 455" Wx373'“ H ® Shipping Weight: 2 ibs.

SAVE 12— PAY PART-BY.PART — HAVE FUN
Assembling the SCHOBER

ELECTRONIC
ORGAN I HIT form =}

gl 17
Now you can afford a real, full concert organ, just
like those made by the foremost organ manufac-
turers, Because over Y2 the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-step instructions. In addi-
tion, you purchase each of the 24 kits when you are
ready for it — and can afford it.

You'tl get a real kick out of putting the Schober
Electronic Organ* together — and then sitting down
and putling the stops for Strings, Trumpets, Clar-
inets, Diapasons, Flutes, etc. Electronic Percussion
optional; chimes available.

. .Compact CONSOLE =

One of the many exclusive features of this excep-
tional organ is the handsome console, in a wide
variety of finishes. It is equally at home in a tradi-
tional or modern setting, and takes little more space
than a spinet piano.

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Electronic
Organ, a 10” long-playing demonstration recording is
available for $2. This is refundable when you order.
Write today and see what a fine instrument you can
get at such a great saving.

The SCHOBER ORGAN CORP.

2248-A Breadway, New York 24, N. Y.
*Designed by Richard H. Dorf
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A BOX IS NOT
A MUSICAL INSTRUMENT

No skilled musical in-
strument maker, including
even those in aboriginal
tribes, has ever found un
rectangular box satisfac-
it tory. IN SPITE OF THIS,
today many HI-FI speaker
i systems proclaim the ulti-
‘I mate in high fidelity, vet
; they employ nothing more
{ than the most elementary
{ boxes to perform the
complicated funetion of
transforming the vibra-
tions of the loudspeaker
into sound.

In the KARLSON PAT-
ENTED* ENCLOSURES,
specially curved internal and external structures
are used to provide vou with the highest perform-
ance capabilities available in the industry today.
Actually the Karison cnclosure is one of the most
fabulous musical instruments ever created and is
capable of reproducing every sound from a baby’s
breath to the mighty roar of thunder. After long
and rigorous tests. we know definitely that the
Karlson Enclosures can outperform all other units
now available on the market at any price.

Despite their fantastic performanece charac-
teristics these units are available to you in 20
different models in KIT, UNFINISHED AND FIN-
ISHED FORMS, at prices vou can afford, ranging
from $18.60 to <17.4.00.

*Pat. #2,816,619

SEND FOR OUR COMPLETE CATALOG TODAY

AND LEARMN HOW THE KARLSON ENCLOSURE

CAN BE FITYED TO YOUR SPECIFIC NEEDS.

KARLSON ASSOCIATES, INC., Dept RTNS
433 Hempstead Avenue
W. Hempstead, New York

Plcase send catalog:
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= Superior’s New Model TD-55
e EMISSION TYPE u BE

Speedy, yet efficient operation is accomplished by:

1. Simplification of all
switching and controls. 27, 57

""Free-point’’ element switching system

The Model TD-55 incorporates a newly de-
signed element selector switch system which
reduces the possibility of obsolescence to an
absolute minimum. Any pin may be used as
a filament pin and. the voltage applied be-
tween that pin and any other pin or even the
“top-cap.”

ESTER

For the Experimenter or Part-time Serviceman, who has delayed purchasing a higher priced Tube Tester.
For the Professional Serviceman, who needs an extra Tube Tester for outside calls.
For the busy TV Service Organization, which needs extra Tube Testers for its field men.

2. Elimination of old style sockets used for testing obsolete tubes (26,
57, 59, etc.} and providing sockets and circuits for efficiently
testing the new Noval and Sub-Minar types.

cases the element or internal connection
often completes a circuit.

Elemental switches are numbered in strict ac-
cordance with R.M.A. specification

One of the most important improvements,
we believe, is the fact that the 4 position

fast action snap switches are all numbered
in exact accordance with the standard R.M.A.
numbering system. Thus, if the element
terminating in pin No. 7 of a tube is under

Checks for shorts and leakages between
all elements

The Model TD-55 provides a super sensitive

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

test, button No. 7 is used for that test.
method of checking for shorts and leakages The Model TD-55 comes complete $ 95
each type of tube base. If the tube fits in
the socket it can be tested.

up to 5 Megohms between any and all of the with  operating . instructions = and
- e Bl B on G B B B B GE BN G 0 G OGS G G En OGS OGS OGS BN BN BN BN OGS BN OGN BN BN BN BN G BN T BN B B B BN BN B BN BN BN BN EE W

terminals. Continuity between various sec- charts. Housed in rugged steel cab.
Superior's New Model TW-11 STANDARD PROFESSIONAL

tlons {s individually indicated. This is im- frotd c,".tfl;f:A;" :%:.'.’:-’2:2:“::4‘,;’:;

portant, especially in e case of an element case, included at no extra charge,

terminating at more than one pin. IN SUCh  festructiansc? the tester and book of
® Tests all tubes, including 4, 5, 6, 7, Octal, ® The Model TW-11 does not use any combination
Lockin, Hearing Aid, Thyratron, Miniatures. type sockets. Instead individual sockets are used
Sub-miniatures, Novels, Sub-minars, Proximity for each type of tube. Thus it is impossible to
fuse types, etc. damage a tube by inserting it in the wrong
Uses the new self-cleaning Lever Action Switches socket.
for individual element testing. Because all ele-
ments 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.

® Free-moving built-in roll chart provides com-
plete data for all tubes. All tube listings printed
in large easy-to-read type.

NOISE TEST: Phono-jack on front panel for plug-
ging 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 types has

been restricted to a small portion of the scale. The extra scale used here greatly simplifies testing of

low-current types. $ 50
housed in a beautiful hand-rubbed oak cabinet complete with 47 NET
portable cover.

Wi RAPID TESTER

The Model TW-11 operates on 105-130 Volt 60 Cycles A.C. Comes

Model 82
The Very Best Value in Multi - Socket Tube Testers!

Production of this Model was delayed a full
year pending careful study by Superior’s
engineering staff of this new method of
testing tubes. We don’'t expect it to com-
pletely replace conventional testers but
if you want to try this new type of

tester, you can do no better than mail the
coupon on facing page. Don’t let the low
price mislead you! We claim Model 82 will
outperform similar looking units which sell
for much more—and as proof, we offer to
ship it on our examine-before-you-buy
policy.

Primarily, the difference between the
conventional tube tester and the
multi-socket type is that in the latter,
the use of an added number of spe-
cific sockets (for example, in Model
82 the noval is duplicated eight
times) permits elimination of ele-

rent tubes.
% 7 and 9 pin straighteners mounted on panel.

* All
simultaneously.

EXAMINE

www americanradiohistorv com

sections of multi-element tubes tested

BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

ment switches thus reducing testing time
and possibility of incorrect switch readings.
To test any tube, you simply insert it into
a numbered socket as designated, turn the
filament switch and press down the quality
switch—THAT'S ALL! Read quality on
meter. Inter-element leakage, if any indi-
cates automatically.

FEATURES:

% Dual Scale meter permits testing of low cur-

% Use of 22 sockets permits testing all popular
tube types and prevents possible obsolescence.

% Ultra-sensitive leakage test
circuit will indicate leakage
up to 5 megohms.

$ 50

NET
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Superior's New Model 77

VACUUM TUBE VOLTMETER

WITH NEW 6” FULL-VIEW METER

AS A DC VOLTMETER:
The Model 77 is indispensable in Hi-Fi Amplifier servicing
and a must for Black and White and color TV Receiver
servicing where circuit loading cannot be tolerated.

Compare it to any peak-to-peak V. T. V. M. made

Model 77 completely wired and calibrated
with accessories (including probe, test
leads and portable carrying case) sells for
only $42.50.

Model 77 employs a sensitive six inch
meter. Extra large meter scale enables us
to print all calibrations in large easy-to-
read type.

Model 77 uses new improved SICO printed
circuitry.

Model 77 employs a 12AU7 as D.C. ampli-
fier and two 9006’s as peak-to-peak volt-
age rectifiers to assure maximum stability.

v

AS AN AC VOLTMETER:

Measures RMS values if sine wave, and peak-
to-peak value if complex wave. Pedestal volt-
ages that determine the ‘‘black’ level in TV
receivers are easily read.

by any other manufacturer at any price!

J Model 77 uses a selenium-rectifier power

supply resulting in less heat and thus re-
ducing possibility of damage or value
changes of delicate components.

J Model 77 meter is virtually burn-out

proof. The sensitive 400 microampere
meter is isolated from the measuring cir-
cuit by & balanced push-pull amplifier.

J Model 77 uses selected 1% zero tempera-

ture coefficient resistors as multipliers.
This assures unchanging accurate read-
ings on all ranges.

Specifications

*DC VOLTS — 0 to 3/15/75/150/300/750/1.500 volts at
11 megohms input resistance. » AC VOLTS (RMS) —

0 to 3/15/75/150/300/750/1,500 volts. ¢ AC VOLTS
(Peak to Peak)—0 to 8/40/200/400/800/2 000 volts. e
ELECTRONIC OHMMETER—(0 to 1,000 ohms/10.000
ohms/100.000 ohms/1 megohm/10 megohms/loo meg-
ohms/1,000 megohms. o DECIBELS: —10 db to +
18 db. + 10 db to + 38 db. + 30 db to + 58 db. All
based on 0 db = .006 watts (6 mw) into a 500 ochm line
(1.73v). « ZERO CENTER METER — For discrimina-
tor alignment with full scale range of 0 to 1.5/7.5/
37.5/15/150/375/750 volts at 11 megohms inbui resis-

AS AN ELECTRONIC OHMMETER:
Because of {ts wide range of measurement leaky capaclitors
Because of its sensitivity and low
loading, intermittents are easily found, isolated and re-

show up glaringly.

Model 77 comes complete with operating instructions, probe and leads.
Use it on the bench—use it on calls. A streamlined carrying case,
included at no extra charge, accommodates the tester, instruction
book, probe and leads. Operates on 110-120 volt 60 cycle. Only....

tance.
4%
NET

paired.

The Most Versatile All-Purpose Muiﬁ-Rungg Tester Ever Designed

Model 79 completely wired and cali-
brated with test leads and portable car-
rying case sells for only $38.50. Posi-
tively no extras to buy.

Try any of the instru-
ments on this or the fac- I
ing page for 10 days be-
fore you buy.
pletely  satisfied

|

If I

com-

then i

send down puymenfm I satisfied | will pay on
pay balance as indicated ]
on coupon. No Interest |
or Finance C Charges l
Added' If not completely l
satisfied return unit to i
us, no explanation nec- |
essary. I

$6.95 within 10 days.
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Superior’s New
Model 79

RS AL TR RS

MOSS ELECTRONIC DISTRIBUTING CO., NC.
Dept. D-491, 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval.

or finance charges added. Otherwise,

] Model TD-55....... Total Price $26.95
monthly for 4 months.
{1 Mode! TW-11...... Total Price $47.50

$11.50 within 10 days.
monthly fer 6 months.

WITH NEW 6" FULL-VIEW METER

A Combination VOLT-OHM MILLIAMMETER.
Plus CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL MEASUREMENTS.

Also Tests

SELENIUM AND SILICON RECTIFIERS,

The Model 79 represents 20 years of continuous
experience in the design and production of SU-
PER-METERS, an exclusive SICO development.
In 1938 Superior Instruments Co. designed its
first SUPER-METER, Model 1150. In 1940 it fol-
lowed with Model 1350 and in succeeding years
with others including Models 670 and 670-A. All
were basically V.O.M.’s with extra services pro-
vided to meet changing requirements.

Now, Model 79, the latest SUPER-METER in-
cludes not only every circuit improvement per-
fected in 20 years of specialization, but in ad-
dition includes those services which are “musts”
for properly servicing the ever-increasing num-
ber of new components used in all phases of to-
day’s electronic production. For example with the
Model 79 SUPER-METER you can measure the
quality of selenium and silicon rectifiers and all
types of diodes—components which have come
into common use only within the past five years,
and because this latest SUPER-METER neces-
sarily required extra meter scale, SICO used its
new full-view 6-inch meter.

Balance $5.00 $8.50 within 10 days.

monthly for 5 months.

Balance $6.00

Name. ... .iieitutieerenniiiorrossiiasssionssosssssansse: :
AQAress. .. ..oivieeeeieriiieiiiite it e et |
If completely |
the terms specified with no interest I
I will return after a City.......... N ..Zone....State.......0i0ues
10 day trial positively cancelllnq all further obligation. |
All prices net, F.O.B.,, N. Y. C. |
) Model 79........... Total Price $38.50 1 Model 77........... Total Price $42.50 |
N
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Balance $6.00

] Model 82........... Total Price $36.50
$6.50 within 10 days.
meonthly for 5 months.

SILICON AND GERMANIUM D!ODES.
Specifications

¥ D.C.VOLTS: 0t07.5/15/75/150/750/1.500.

Y A.C. VOLTS: 0 to 15/30/150/300/1,500/3.000.

Y D.C. CURRENT: 0 to 1.5/15/150 Ma. O to 1.3/15
Amperes,

v RESISTANCE: 0 to 1,000/100,000 Ohms. O to 10
Megohms.

¥ CAPACITY: .001 to 1 Mfd. 1 to 50 Mid.

Y REACTANCE: 50 to 2.500 Ohms. 2,500 Ohms to 2.5
Megohms.

Y INDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries.

Y DECIBELS: —6 to +18. +14 to +38, +34 to +58.

The following components are all tested for QUALITY at
appropriate test potentials. Two separate BAD-GOOD scales
on the meter are used for direct readings.

v All Electrolytic Condensers from 1 Mfd. to 1000 Mfd.
Y AIl Setenium Rectifiers. v All Germanium Diodes.

v Al siticon Rectifiers. Y Al Silicon Diodes.

Model 79 comes complete with oper- $
38NET

ating instructions and test leads. Use
it on the bench—use it on calls.
streamlined carrying case included at
no extra charge accommodates the
tester, instruction book and
leads .......... PR on

>

$12.50 within 10 days.
monthly for 5 months,

Balance $6.00

Balance $6.00
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By BERT WHYTE

Y THE time vou read this the stereo disc

campaign will have started with a bang!
The target date has been firming up all the
time and unless something really goes awry,
this column should reach you in the second
month (August) of the stereo disc era. By
now some of the die-hards have begun to
accept the inevitability of the stereo disc and
the band-wagon is slowly gaining momentum.
The opposition among record dealers to the
problems of “double inventory” is simmering
down and the “‘doubting Thomases” among
the hi-fi shops are belatedly placing orders
for all the new stereo disc equipment that is
beginning to appear on the market.

It has slowly dawned on many people that
the stereo disc isn’t just another hi-fi innova-
tion or advance, but the start of a fabulous
new business. The public themselves have
initiated this idea. Many consumers are walk-
ing into shops and proclaiming that they’ve
already got “a hi-fi” but they hear that stereo
is better and they want to find out all about
it. There is no use trying to argue with these
folks that stereo is just the ultimate form of
hi-fi and, in fact, a prudent dealer will be
better off not trying to fight this idea. And
so . . . rather incredibly . . . the hi-fi market
has a new two-edged approach. One is the
thousands of old customers already well
established with component hi-f1 equipment
who will be eager to switch to stereo and the
other a whole new group of people who con-
sider stereo a new and separate entity quite
“superior” to hi-fi. There is, however, a
warning implicit in the attitude of these
people. Thinking the way they do, they can
be easy targets for so-called “packaged stereo”
consoles and items of similar ilk. And let’s
face the hard fact that these units, because of
the stereo facilities, will undoubtedly sound
better than anything to which these people
have previously been exposed.

You and I know there is a lot more to
good stereo sound than two speakers, two
amplifiers, and a stereo pickup. To obtain
really good stereo will still require the use
of quality components, properly matched and
properly installed, with the acoustics of the
room in which the system is to be installed
a matter of no little concern. As in “normal”
hi-fl, a lot of people are going to be deluded
into thinking they have the real McCoy in
their stereo setup. This can ultimately do
nothing but harm to the whole stereo picture.

Yes, the era of the stereo disc and the
coming of low-cost, 4-channel stereo tapes
can mean a vastly expanded market but it
would appear that some hard selling is ahead
to combat those who would sublimate integ-
rity in pushing stereo as an “ultimate sound,”
irrespective of the form the quality takes and

The opinions expressed in this column are
those of the reviewer and do not necessarily re-
flect the views or opinions of the editors or the
publishers of this magazine.
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the cost of equipment in its lowest common
denominator.

STRAVINSKY
PETROUCHKA
(COMPLETE BALLET)
L’Orchestre de la Suisse Romande con-
ducted by Ernest Ansermet. London
LL3018. Price $4.98.

Ernest Ansermet has always been associated
with this score and his record:ng of it many
years ago for London (then known as Decca
ffrr) was regarded as a near definitive per-
formance and the sound was for a very long
time an extraordinary hi-fi spectacular and
considered a model of the best in British
techniques.

This is an entirely new recording redone
for stereo disc of course, but oifering a bonus
in that this is done in the original edition and
is the “complete ballet.” One hearing of this
new disc iz enough to convince you that
London has not rested on its recording laurels.
This is a phenomenal sound they produce. It
has superb balance, with every instrument
completely articulate and an over-all clean-
ness that is astonishing. There is really wide
range in frequency and dynamics here and
the impact and clean transients of the per-
cussion are stunning. Perhaps the most laud-
able feat on this disc is that in spite of the
great orchestral detail and the immense power
generated, the acoustics are so perfectly
handled that there is never any sensation of
strain and all seems imbued with a natural-
ness that is uncanny.

Ansermet’s performance is as penetrating
and perceptive as his earlier one and, al-
though the years have slowed his tempi
somewhat, if anything the reading gains from
this and each section seems more expositional.
There are people who won’t like that, of
course, arguing the case for flow and con-
tinuity. I think Ansermet bridges the various
sections quite satisfactorily and yet each sec-
tion is developed to the ultimate point of
effectiveness.

I could go on for another page on the sonic
delights of this recording and when I think
of what the stereo must sound like I posi-
tively drool! There are other good recordings
of “Petrouchka,” but for me this is the
brightest amalgam of performance and
sound. Try it and see for yourself!

BERLIOZ

SYMPHONIE FANTASTIQUE
Paris Conservatoire Orchestra conducted
by Ataulfo Argenta. London LL3016.
Price $4.98.

This seems to be a month of notable re-
cordings from London. Here we have one of
the last recordings of the brilliant Argenta,
made just before his untimely and fatal acci-
dent. This is not a “traditional” reading of
the Berlioz work but abounds in color and in
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phrasing and expression typical of the con-
ductor’s personality.

Purists won’t like this, but for me it is
one of the most exciting performances I have
ever heard. The first “quiet” movements
Argenta takes a little faster than usual. In
the fire and tempest of the last movements
he really sets a fast pace. The musicians are
equal to Argenta’s urgings, however, and the
result is startling in its furious assertiveness.
The sound is exceptionally bright and London
really takes the wraps off the percussion in
the “Witches Sabbath” and “March to the
Gallows.” The tympani explode with great
impact and the bells set up a mighty brazen
clangor, while the brass growl ominously with
strings and woodwinds in the chilling meas-
ures of the “Dies Irae.” An unorthodox but
very thrilling performance and worth a listen!

BRAHMS

SYMPHONY #3 IN F MAJOR
Vienna Philharmonic Orchestra con-
ducted by Rafael Kubelik. London
LL3010. Price $4.98.

If 'm not mistaken, this recording leaves
only the Brahms “1st Symphony” to com-
plete London’s projected recording of all the
Brahms symphonies with Kubelik. The series
has been quite notable thus far in terms of
superb sound and stimulating performances.
This present recording carries on in that
tradition. This is a very big, very natural
sounding Brahms “3rd.” All orchestral ele-
ments are in fine balance and every instru-
ment is completely articulate with gorgeous
string tone from the orchestra and in the
famous horn passage. Dynamics are most
expressive and wide ranging.

Kubelik’s reading is vigorous and full. He
is, however, never too heavy-handed and
for the most part the essential lyricism shines
through. His tempi are a little faster than
most, but this keeps the weight of the huge
orchestra from becoming ponderous. Cer-
tainly he affords a fine insigcht and under-
standing of the score and his version must
be near the top of the list of available re-
cordings. From the audio viewpoint it is
perhaps the most “concert hall’ sounding
of all, although not the most consciously
“hi-fi” recording in the catalogue. This
should have broad sales appeal.

HANDEL-HARTY

WATER MUSIC SUITE
HANDEL

ROYAL FIREWORKS MUSIC
London Symphony Orchestra conducied
by Antal Dorati. Mercury MG50158.
Price $4.98.

There have been many recordings of the
“Water Music” and many of them have been
quite successful. None of them, however,
can quite come up to the over-all brilliance
of this latest effort by Dorati and the London
Symphony Orchestra. Dorati has managed
here what is very difficult to obtain either in
a concert performance or a recording . . .
that fine, hair-splitting balance between state-
ly grace and lyricism on one hand and the
festive, joyful nature of the work on the
other. Dorati’s reading is pure excitement

. . it has sweep and just the proper amount
of grandeur. Rarely has the famous “horn-
pipe” section which ends the suite sounded
so ebulliently alive and sparkling.

The “Fireworks” music is treated in a
somewhat similar fashion, but with a little
heavier concentration on the rhythmic as-
pects of the score. No little part of the suc-
cess of this recording must be ascribed to
the London Symphony. I suppose with the
challenge of such indigenous music, they
were duty bound to play as well as they
could and play they did with astonishing
virtuosity. It would be hard to single out
those in the orchestra to whom special credit
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should accrue but, in general, the outstand-
ing thing was the fine smooth precision and
lush tone of the strings and the mellow
richness of the woodwind, Soundwise this
is characterized by its ultra-cleanness. There
is no edge on those superb strings, the brass,
especially French horn sound, is quite weigh-
tv and sonorous, and the woodwinds have a
great projection with wonderful articulation.
Very wide dynamics here and with all en-
robed in spacious acoustics, the presence is
fabulous.

BERLIOZ
DAMNATION OF FAUST
(EXCERPTS)
LISZT

MEPITISTO WALTZ
SMETANA

MOLDAU
WEBER

INVITATION TO THE DANCE
Philadelphia Orchestra conducted by
Eugene Ormandy. Columbia ML5261.
Price $3.98.

Here is a potboiler potpourri to end them
alll I suppose material like this sells very
well and I admit it has its place in building
the libraries of those people who are just
becoming interested in classical music . . .
but surely the powers-that-be at Columbia
can find something more worthwhile to re-
cord with such a great orchestra as the
Philadelphia. For what it is, it is quite
good . Ormandy’s performances are a
bit on the “slick” side, a trifle superficial,
but nonetheless representative and with the
advantage of superlative playing from the
Philadelphians.

Soundwise, this is biz and bright with
plenty of dynamics. String sound tends to
be a bit “steely” and strident at times and
I would have preferred more definition to
the bass but, all-in-all, this is a good re-
cording.

DVORAK

SYMPIIONY #4

SCHERZO CAPRICCIOSO
ITalle Orchestra conducted by Sir John
Barbirolli. Mercury 50162. Price $4.98.

This is the sixth recording to appear on
LP of the Dvorak “4th Symphony,” but
in terms of modern hi-fi sound it is only the
second such recording. The Angel version
with Swallisch was a fine job of sound and
an excellent performance. Compared to this
recording, however, it loses much luster.
This is really superb in terms of musical
balance, wide-range dynamics, pristine clear-
ness in general, and the climaxes in particu-
lar. Even ncar the inner grooves, distortion
was not audibly evident. The brass here is
full and ultra-sonorous and string tone very
smooth and lush. Barbirolli is thoroughly
at home with these Dvorak scores and his
reading is most exemplary. His approach
is lyrical as it should be—but unlike some
others he does not get too “‘sticky” and lay
on the gemutlichkeit too thickly. There is
fiber and strength here, giving substance to
the melodic invention. The “Scherzo” is
delightfully handled—briskly paced, ncatly
expressive, light in weight.

Mercury has arrayed both works in spa-
cious acoustics, but has retained alt the fine-
grained orchestral detail with its famous
Telefunken mike placement. This should be
a “must” for Dvorak enthusiasts,

BACH AT ZWOLLE
E. Power Biggs, organist.
KL5262. Price $3.98.

This is a record for the organ enthusiast
and particularly for those whose tastes favor
the baroque instrument. They’ve got one of
the finest C\amples of that type here, the Arp
Schnitger organ in the 15th century Gothic
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Columbia

Church of St. Michael at Zwolle, Holland. !

The peripatetic organ-tester, Mr. Biggs, de-
serves a vote of thanks for bringing the
sounds of so many of these fine old instru-
ments to us over the past few wvears. He
essays a Bach program on this organ. plaving
with his usual skill and taste such diverse
items as the “D Major Prelude and Fugue”
(“The Great”), the “C Minor ‘Arnstadt’ Pre-
lude and Fugue,” and the familiar “ ‘St. Anne’
Prelude and Fugue.” There is plenty of
church reverb here, but not so much that
the sonic lines are completely blurred. The
sound is typical of most Arp Schnitger or-
gans . . . pitched a bit on the high side, with
the usual nasal, “breathy” reed sound, very
sharp and acute.

This is one of the few four-manual tracker
action organs ever built and of course this
type of action allows a great deal of indi-
vidual control over attacks and ritards and
makes for very expressive playing. The voic-
ing of this particular instrument is very clean
and clear and is eminently suited to works
such as those by Buxtchude, Pachelbel, Swee-
link, Frescobaldi, ctc. Hi-fi organ lovers are
warned that this is not a big “showy;” thea-
ter organ sound and while there is some
fairly low-frequency pedal here, it is very
definitely not of the house-shaking variety, if
that is what you want.

VIENNA DANCES
Vienna State Opera Orchesira con-
ducted by Anton Paulik. Vanguard
VRS1019/22. Price $11.90. Four discs.

If you are a lover of Strauss Waltzes, this
is an absolute “must.” This is thc bigzgest
package . . . four 12” LP’ . .. and biggest
bargain . . . less than three dollars per record,
ever available to Strauss devotces. The en-
tire Strauss dynasty is represented with 17 of
the great waltzes and 19 polkas, marches, and
galops. But bargain though it is, it is in no
way a cheap production. For one thing the
redoubtable Anton Paulik is on hand to con-
duct and, as always, he is authentic, author-
itative, and enjovable. Few other conductors
can summon the “gemutlichkeit” quite in the
manner of Paulik. To Paulik. these Strauss
picces are light confections, to be plaved with
grace and verve and not to be hammered to
death in the grand symphonic manner as is
the wont with so many less discerning con-
ductors.

As a further bonus, Vanguard has imbued
these delightful works with its very best
sound. Recorded in the Musikvercin in Vi-
cnna they are, without exception, clean and
conspicuously free from distortion. The gen-
eral impression is of rich full sound, with the
superb acoustics lending an aura of compell-
ing realism. Needless to sav the orchestra is
engaged in a labor of love and this is audibly
evident in their wonderful playing. This is
an album that will be treasured by many and
I can say nothing more than that it is rec-
ommended to you without reservation.

ON THE CHICAGO SCENE
Max Roach plus Four. EmArcy MG-
36132. Price $3.98.

That drummin’ man Max Roach has his
new “Four” with him on this disc and he is
in a strictly upbeat “Chicago” mood. With
Eddie Baker on the piano, Bob Cranshaw
on bass, George Coleman on the tenor sax,
and Booker Little riding on the trumpet, and
old Max blasting on the skins this disc really
has drive and really moves. The boys run
through six oldies like “Stella by Starlight”,
“My Old Flame”, “Stompin’ at the Savoy”,
etc. and the pace they set is rather on the
frenzied side. The sound is one of the best
of the Max Roach series. Very close up re-
cording with sensational definition on the
drums and all other instruments quite sharply
focussed.
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MULTIPLE TV |prormaste
INSTALLATIONS | -z
MADE EA§L

« Apartments
« Institutions
« Stores, etc.

GET ALL THE
KNOW-HOW IN
THIS VALUABLE

SAMS BOOK

e

"DISTRIBUTION SYSTEMS
and ANTENNA TECHNIQUES”

by Jack Beever

MAKES YOU AN EXPERT ON
MULTIPLE TV INSTALLATION

Here’s complete information
on how to feed TV signals
to multiple TV sets from a
single antenna system. De-
scribes equipment required
to solve signal distribution
problems; shows how to use
equipment properly. Covers
every type of multiple-set
system from simple two-receiver service
to large commercial installations. Full
information on how to solve difficult
“local”” reception problems and how to
get good fringe area results. Describes
community antenna systems— planning,
equipment, installation, legal problems,
costs, maintenance, service charges—all
the facts.

17 FACT-PACKED CHAPTERS:
You get detailed practical information
on: selection, location and orientation of
the antenna—recommended signal dis
tribution systems and how to install
them—requirements for coaxial cable,
set outlets or tap-offs—available equip-
ment for amplifying and filtering signals
—modernizing or converting a system
for UHF—how to maintain the system,
what to charge—even how to prepare
bids and estimates and make the sale!
It’s complete—it’s practical—tells you
everything you need to know to build a
profitable business in multiple TV in-
stallations. Order today!

176 pages, 5% x 814"
PngE ONLY¥ i $295

SEE THIS BOOK AT YOUR SAMS
DISTRIBUTOR OR MAIL COUPON

I Howard W, Sams & Co., Inc., Dept. 1-H8 |
| 2201 E. 46th St., indianapolis 5, Ind. |
| Send me Sams “'TV Distribution Systems and Antenna |
l Techniques’ for 10 days FREE examination. In 10 days, I
| will pay for the book, plus few cents delivery cost. or

I return postpaid. l
l We pay delivery cost if you remit with this coupon; l
I same return privilege. ‘
l N 6600086600060000000600000003000000080000 becewsran l
| Address......oiiiiiiiin B0000000A00000000000050 |
I (o4 1\ a0anaaaa000aaa0a8000000000 Zone..... State,....... l
I (Outside U.S.A. priced slightly higher) I
ey S
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MICROAMMETER SPECIAL

(z;_léz’; o-ESa(:ﬂI:IIicroamps. (Scale $4195

YACUUM CONDENSER SPECIAL
Jennings JCS-2A 25 MMF

210 KV ........... 00, each $2|95
MOBILE DYNAMOTORS (Small Size)

2 B rs s 2 Yo Sur an Y $12,95
FILAMENT TRANSFORMERS

% Primary 115V. or 230v.-sc Cy. Sec. 6.3 V. @
g 20 Amps. Size: H-415” x W-4” x $3 50
¥ D-315" .. ... Each x
Primary 110 volts 60 cycle.
10 'amps 10,000 V. Insulation. Suitable $3 95
for pair of 866 tubes. . ..............

CHOKE—FULLY CASED
NRY 80 Mll (unshieldea) .
NRY 150

4 MFD 1000 VDC 1.35
8 MFD 1000 vDC 1.95
@ 10 MFD 1000 VDC 2.95

1 MFD 15
12 MED 1000 VDC 3.25 X

VDC 34.50
1 MFD 25.000
VDC 69.50
10 MFD 330 AC. 1.95
15 MFD 440 AC. 2.50
8 MFD 660 AC
(2000 DC) 2.35

2 MFD 2000 VDC l 50

REDMOND BLOWER
Bl 110V. 60 cyc. .3 Amp. 1600 Rpm. 33/”
wheel—OQutlet 2” Diameter. Suitable for $1
cooling Transm. tubes, etc......... '

2 for $15. 00

Blower

MINIATURE MICROAMMETER
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B 11/2” Square 0-0100 Ma. Suitable for grid dipper
B :el:A:tée:lg;h;lTs. meter ............ ea. $3'95
E SIGMA 5F RELAY
3 16,000 ochm in _dual 8,000 ohm coils. { Can be
bt paralleled) SPDT adjustable silver contacts. Ad.
E justable armature tension. Operates on 500
microamperes or less. Ultimate in a sensltwe
3 oyl o preason "eonte] 63,98
| T .Vl.lr'lte for quantity prices.
: RELAYS
Secaled Claire SPST. Norm. closed 3000 ohm 950

coil 4 ma. ..., ... 0 e, ea.
Claire Telephone Type 11,300 ohm coil $3 95
DPDT cont. 10 amp 12SV. Sens. 4MA .ea.
Hermetically Sealed Relay Coil 110V AC $1 50
60 cy SPDT Contacts 5 AmPS. ....,.

110 V. AC DPDT

Contacts 10 AMPS. .. ..o euvenvan- ea. $1!15
6 Voit DC
DPDT H.S5.

Each

Cramer Time Delay Relay, 220V 60 cy. ss 95
45 sec, adj, 2 pole DT..... ...... ea, .
G.E. Plug in Relay 5 prong 10,000 ohm

coil 1 mil. SPDT.y. . .p. 9 ........ ea. $2 50
Telephone type relay 12 V. DC @ 10 ma.

triple pole single throw. Normally open. $1 25
G.E. Relay control, contains 8000 ohm

telay, sensitivity 2 mils. 10 for $9.25, ea.$1 10

12 Volt DPST Advance Relay $1 05
............................ ]

PANEL METERS
G.E., WESTINGHOUSE, W.E., SIMPSON, etc.
2/ METERS

0100M|IDC ....355

0-a"Amps RF ..

2.9
3”7 METERS
-100 Micro

(Scale 0-3) . ...5.95 couple
0-1 Mil pC
(0- 3172 KV scale). 3 95
-5 MilDC ... ...
010wt be 11103 a; e
0-50 Mil DC...... 3.95 put used. ... ... 7.95

e

MISCELLANEOUS SPECIALS

N.E. 51 NEON LAMPS, Box of 10...ea. $1.00
SO0 OHM 6 watt (Non- lnductlve) ........ ea. 35¢
3 12 MMF Erie Ceramic Trim 1¢

Replacement 6’ phone cord for Standard

Headsets ... ... . ... ..o nrann 35¢

OHMITE TAP SWITCH Model 608 Double
. Pole 4-Throw, 100 Am AC

gl UTC OUNCER TRANS. Prl 100 ohm.
.. 000 ohm. lIdeal for mike or pPhone 590

Patch. . . v it ittt i i ea,

. a8 s -ll.'l.'.'lI..II'..‘.-I.-.":.""

2 for $1.00
Write for quantity prices on all special items N
Al merchandise sold on a 10 day money back guarantee basis

I Min. Order $3.00—259% with Order—F.0.B. New York |
PEAK |
| |
lELECTRONICS COMPANY |
I 66 W. Broadway, New York 7, N. Y., W0-2-5439 !

Photorhythmicon
(Continued from page 51)

superb brilliance indoors with normal
room lighting. At night, with all other
lights out in the room, the effect is
dazzling. It holds the viewer spell-
bound with the same pleasantly hyp-
notic effect as the flames of a roaring
fire on the hearth.

Circuitry of the Photorhythmicon
can be traced by referring to the sche-
matic of Fig. 1. V; is a 12AX7 twin-
triode tube. Both triodes are con-
nected in parallel to gain good voltage
preamplification. That is the sole pur-
pose of this stage. The input to the
chassis is shown as low resistance for
operation with home high-fidelity
equipment as the signal source, con-
necting directly across the voice-coil
output of the high-fidelity amplifier.
Of course, other input resistances, iso-
lating capacitors, and Dbridging or
matching transformers could be used
for connection to this or other signal
sources. The only important consider-
ations are that the input network be
resistive in its electrical characteris-
tics, that is to say the input circuit
should not offer frequency discrimina-
tion to the grids of V,, and that the in-
put circuit should not load the signal
source. The input circuit draws vir-
tually no power for full brilliance.

The output of V) feeds three circuit
branches: lights right, lights center,
lights left. These branches are fre-
quency selective. Their particular
“bands” of frequencies are made de-
liberately broad (see Fig. 2). It was
found that if sharp frequency rises and
cut-offs are provided at the edges of
these “bands,” the actions of the lights
with respect to the sounds actuating
them are not smooth. By allowing con-
siderable overlap in bandwidths, the
effect of light “flow” as in an arpeggio
is neatly accomplished, one group of
lights dissolving as the other begins to
brighten.

The first triode sections of V., V,,
and V, provide additional voltage am-
plification for the frequency discrimi-
nated signals appearing at their control
grids. The second triode section of
each of these tubes iIs operated as a
rectifier (grid and plate connected to-
gether) for the a.c. signal output of
the first triode section. The cathode
of each of these ‘‘rectifier” sections is
connected to the control grid of its
corresponding light-control tube, a
6CL6. In this manner the control-grid
of each 6CL6 is driven more positive
in accordance with frequency and am-
plitude of the input signal-—corre-
sponding to bass, middle, and treble
spectra, and to the lights left, lights
center, and lights right.

Only minimal filtering is required in
the power supply. Ci gives all the fil-
ter action necessary for V. through V.
Cu and R, form a decoupling network
for Vi The power transformer used
in this construction was originally in-
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tended for replacement purposes in a
TV set. The total current drawn from
the high-voltage winding, with the
cathode currents of the light-control
tubes at their resting points, is 80
milliamperes. The total current drawn
with all bulbs glowing at full bril-
liance is 180 milliamperes. The plate
voltage varies 50 volts with this load
change. This does not appear to have
a deleterious effect on performance.
It is recommended, however, that the
power transformer selected be capable
of delivering 300 volts at 150 milliam-
peres in order to assure good per-
formance.

To enhance the over-all effect, the
bulbs should be dipped in translucent
lacquer. A kit of colors for pilot lights
is available through parts distributors.
There is considerable discussion
among those who have witnessed
demonstrations of the Photorhythmi-
con concerning which color represents
bass, which represents middle, and
which is best for treble. It would
be of little value to reveal which col-
ors the author prefers. This becomes
a matter of personal preference, it ap-
pears. There may be some definitive
research on the relationships of sight
to sound. This research, if available,
would no doubt lend authority to one’s
selection of colors.

At first sight and study of the sche-
matic for the Photorhythmicon one
notes that an electrolytic capacitor is
provided at the cathode of the 6CL6
tube serving in the bass channel; but
there are no such capacitors at the
6CL6’s in the middle and treble chan-
nels. This is not an oversight nor an
error in drawing the diagram. Capac-
itor Cs, the electrolytic, fulfills a rather
interesting purpose. It serves to damp
the speed of the extinguishing action
of the lights in this channel. It sus-
tains the “glow” for a fraction of a
second. The effect is that the visual
bass or rhythm section of the musical
group is sustained and visual vibrato
in this light channel is diminished. The
viewer gains the impression of a “‘soft-
er” action which is more pleasing than
when Cs is omitted. The musical ac-
cent is emphasized. Should one of the
bass-lights burn out or become open,
the full plate voltage, in series with
the d.c. resistance of the 6CL6, is ap-
plied to Cs; hence the high voltage rat-
ing of this capacitor.

Fig. 2. Shown below are the frequency
response curves for the three channels.
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A Color Case History

(Continued from page 55)

ponents. After checking the schematic
diagram again, Harry decided to try
replacing the 2- and 6-uufd. capacitors
in the oscillator circuit, thinking that
perhaps one or both may have been
overheated and shifted enough in value
to disrupt the oscillator. Apparently
this was not the case, for the replace-
ment capacitors, like all the other
attempts at repair, failed to remedy
the difficulty.

Harry leaned over the bench, placed
his head in his hands and gazed idly
at the schematic for the fifth time.
He wasn’t really looking at the dia-
gram, but wondering how he would
explain his failure to the set owner.
Then all of a sudden it hit him like a
bolt of high-voltage: the coil in the
screen grid of the oscillator had an
adjustable core!

Harry had noticed this adjustable
coil when he first began troubleshoot-
ing the oscillator, but disregarded it
because the color section had gone
dead suddenly and not gradually ag it
would in a case where a factory ad-
justment goes faulty. Since this in-
ductor was part of the feedback cir-
cuit, Harry now thought it reasonable
to assume that its adjustment would
affect the grid voltage. He grabbed
the v.t.v.m. and hurriedly clipped into
the grid circuit of the oscillator. As
he carefully adjusted the core, the
v.t.v.m. needle slowly began to swing
up scale. He continued to adjust the
core until the correct grid voltage
(—2.5 volts without the burst) was in-
dicated by the meter. A blue haze was
now visible just inside the 6CB6 and
the cherry-red glow on the plate dis-
appeared. Harry leaned back on his
stool and began to feel relaxed for the
first time in many days.

Harry positioned himself over the
schematic. He was still puzzled by the
fact that the oscillator had functioned
normally for nearly eight months with
factory adjustment of the feedback
coil, and then failed to oscillate with
tubes he knew were fresh. The more
he thought about it the more he be-
came certain that it had something to
do with the tubes’ characteristics.
While turning this thought over in his
mind, the answer occurred to him.
Mutual conductance. He reasoned that
a 6CB6 that happened to have an un-
usually high G, rating was installed
in the receiver by the manufacturer,
and the feedback coil was adjusted for
the correct grid bias with this tube
in the circuit. When the high G.. rat-
ing fell off due to normal aging of
the tube, the amount of feedback and
consequently the grid bias decreased,
allowing the tube to conduct exces-
sively. This of course disrupted oscil-
latory action and resulted in the
“routine” service call. The big serv-
ice headache?—it happened because
Harry’s 6CB6’s had slightly lower than
average G ratings!
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~ Here’s How '_Y':ou:‘,"Ca n
Make MORE PROFIT
on TV Repairs

PAYS FOR ITSELF :
IN A VERY SHORT TIME

® The new Tel-A-Turn service cradle increases effi-
ciency and output of any Electronic Technician.
® Simpliﬁcspnrtreplacement,soldering,tcstprobing.
® Prevents breakage and damage to above—
chassis components.
Ideal portable bench for *“*on-the-spot’* work.
A self-locking worm and gear provides
360° chassis rotation for the most con-
venient position for servicing above or
below-chassis components.
Quick-operating clamps hold chassis from
9” to 25” wide, and up to 200 pounds.
Adjustable swivel lamp permits placing
light for best visibility.
A built-in PM speaker eliminates remov-
ing speaker from TV cabiner.
® Two hot outlets are provided for solder-
ing iron and test equipment.
® Cheater cord, switch and pilot light pro-
vide safe, casy means of supplying and
cutring off power to chassis under test.
® Tel-A-Turn is mounted on ball bearing
rubber casters for smooth, easy mobilicy.

€ Made of heavily ribbed cast aluminum.
Weighs only 37 pounds.
““Here-at-Last’’. a practical service cradle for
servicing Radio and TV chassis. Record
Changers. Amplifiers and other Electronic
Equipment, No service tool is more useful
or profitable. Write Dept, RN-88 today for
descriptive literature. Dealer 1nquires invited.

tube testers offer a
lucrative BUSINESS
OPPORTUNITY for you

Start a big income producing tube tester route without giving up your present
job or business. If you ever planned some day of starting a solid growing business, this is
the time to do so. Place Century’s money-making self-service tube testers with tubes on con-
signment in drug stores, luncheonettes, super-markets and other retail outlets. Consumers tfest
their own radio and TV tubes automatically 12 hours a day—7 days a week. Defective tubes
are replaced on the spot for highly profitable sales. Each Cenfury tube tester you place can
net up to $1000 a year . . . and there is no limit to how many you can handle spare or full time,
No selling required . . . Century backs you up with a proven plan of operation, sales literature,
window streamers, etc.

Learn how you can start to build a good business of your own in this unlimited market, without
giving up your present source of revenue. Write today for FREE booklet that tells all about this
booming business.

T T JEC DMK RPN BOW B2 B3N RN tvm EEN Sy BEN BN BEM DR NG OGN BAS S5 BEN RN NN NN W D7y N e IS
o rm [t CENTURY ELECTRONICS CO., INC. -
P EE Ll Dept. T-8, 111 Roosevelt Avenue, Mineola, N. Y, 8
Please send me without obligation, FREE booklet and particulars about setting-up @
self-service tube tester route. | wnderstand no salesman will call E
Nome ... ... . W, e WP . . EEPTE - YT e Ry R g
Please print clearly
Address ... . 2o SN S - g
City...... L ... State L od
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@ Separately Tuned FM and AM Sections
® Armstrong Circuit with FM/AFC and  AFC Defeai

More than a year of research, planning and engineering went into the making of
the Lafayette Stereo Tuner. lts unique flexibility permits the reception of binaural
broadcasting {simultaneous iransmission on both FM and AM), the independent
operation of both the FM and AM sections at the same time, and the ordinary
reception of either FM or AM. The AM and FM sections are separately tuned,
each with a separate 3-gang tuning condenser, separate flywheel tuning and
separate volume control for proper balancing when used for binaural programs.
Simplified accurate knife-edge tuning is provided by magic eye which operates
independently on FM and AM. Automatic frequency control ''locks in’' FM signal
.permanently. Aside from iis unique flexibility, this is, abeve all else, a quality
high-fidelity tuner incorporating feaiures found exclusively in the highest priced
tuners.

FM specifications include grounded-grid triode low noise front end with triede
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1%
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@ Dual Double-Tuned Transformer Coupled Limiters.
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¥ Tomed (gstude FM

ngrll.rw' "Dual Cathode Follower Output

built-in ferrite loop antenna, less than 19 harmonic distortion, s?:nsiﬁvi& of 5
microvolts, 8-kc bandwidth and frequency response 20-5000 cps == 3 db.

The 5 controls of the KT-500 are FM Yolume, AM Volume, FM Tuning, AM Tuning
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu-
tcheon having dark maroon background plus matching maroon knobs with gold
inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two
separate printed circuit boards make construction and wiring simple, even for
such a complex unit. Complete kit includes all parts and metal cover, a step-by-
step instruction manual, schematic and pictorjal diagrams. Size is 1334”7 W x
103" D .x 412" H. Shpg. wh, 22 [bs.

The new Lafayette Model KT-500 Stereo FM-AM Tuner is a companion piece to
the Models KT-300 Audio Control Center Kit and KT-400 70-watt Basic Amplifier
Kit and the ''Triumvirate'' of these 3 uniis form the heart of a top quality stereo
hi-fi cystem.

harmonic distortion, frequency response 20-20,000 ¢ps =+ 15, db, full 200 ke
bondwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting at
one microvolt. AM specifications include 3 stages of AVC, 10 k¢ whistle filter,

. Net 74.50

KT-500 .
. Net 124.50 -

LT-50 Same as above, completely factory wired and tested ...

NEW! LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

@ 2 PRINTED CIRCUIT BOARDS FOR NEAT,
SIMPLIFIED WIRING

@ RESPONSE BETTER THAN 35-30,000 CPS
* 1, DB AT 18 WATTS

@ LESS THAN 1% HARMONIC OR
INTERMODULATION DISTORTION

@ 36-WATT STEREO AMPLIFIER- 18-WATTS
EACH CHANNEL

@ FOR OPTIONAL USE AS 36-WATT
MONAURAL AMPLIFIER

@ EMPLOYS 4 NEW PREMIUM-TYPE 7189
OUTPUT TUBES

A superbly-performing basic stereo amplifier, in easy-to-build kit form to save you lots of maney ond let
you get into stereo now at minimum expense! Dual inputs are provided, eoch with individual volume
control, and the unit may be used with o stereo preamplifier, for 2-18 watt stereo channels or, at the flick
of a sw:fch as a fine 3é6-watt monourol amplifier — or, if desired, it moy be used os 2 seporate monourat
18-watt omplifierss CONTROLS include 2 input velume controls, channel Reverse switch {AB-BA), Menaural-
Stereo switch. DUAL OUTPUT IMPEDANCES ore: 4, 8, 16 and 32 ohms {permitting porailel (menaural)
operation of 2 speaker systems of up to 14 ohms. INPUT SENSITIVITY is 0.45 volts per chonnel for full
output. TUBES are 2-6ANS8, 4-7189; GZ-34 rectifier. SIZE 9-3/16”d {10-9/16” with controls} x 5Y4”h x
13V4”w, Supplied complete wiih perforated metal coge, aoll necessary parts and detailed instructions.

Shpg. wt., 22 Ibs.
KT-310 Stereo Power Ampiifier Kit Net 47.50 |

LAFAYETTE MASTER AUDIO CONTROL CENTER

with BINAURAL CHANNEL AND DUAL VOLUME CONTROL.
> Self-Powered ® DC On All Filaments ® 24 Positions of Equalization
@ Tape Head Input, High Impedance ® Dual Cathode Follower Output Stages

This is not only the finest hi-fi preomp characterized by unmalched features, but it has been
functianally 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 bineural
reproduction. Features include DC on all tube filaments, negative .feedback in every stage,
“dual cathode follower output stages and latest pfinted circuit construction. Less than 0.09%
IM distortion and less than 0.07 harmonic distortion at 1V, Hum and noise level better than
80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for
every type of phone, tuner or tape. Tasteful styling, brilliantly executed. Size 123 x 9Vs x
33,7, Shpg. wt., 10V, Ibs,

KT-300—Lafayette Master Audio Control Kit Complete with cage and detailed assembly in-
structions. Net 39.50

LT-30—Same as above completely wired and tested with cage and instruction manual.

Net 59.50

B KT-310
ONLY 4.75 DOWN
5.00 MONTHLY

DELUXE 70 WATT BASIC AMPLIFIER

® Conservatively Rated At 70 Watts » Inverse Feedback ® Variable Damping

@ Metered Balance And Bias Adjust Controls e Available In Kt and Wired Form
Here's ultra-stability in a 70 watt basic power amplifier employing highest quality components
conservatively roted to insure performance and long life. Features matched pair KT 88's and
wire range linear Chicage output transformer, variable damping control, meter for bias and
‘balance and gold finish chassis. Frequency response 10-100,000 cps =+ 1db. Hum and noise
90 db below full output. IM distortion less than 1Y2% at 70 watts, less than 0.3% below 30
watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps == 1 db. Output
impedance 4, 8 and 16 ohms. Handsome decorative cage perforated for proper ventilation.
Size 142 x 10 x 73" including cage and knobs. Shpg. wt., 40 Ibs.

KT-400—Lofoyette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed
assembly instructions. Net 69.50
I.A 70 Same as above completely wired and tested with cage and instruction manval.

LAFAYETTE_RADIO =

155“3 l.IhEI'_t:f n\'EIAHMBﬂ 33’ .‘l'l"ri for FREE Borgain Flu:ln:d cumlugl

PLEASE INEUYDE POSTRGE WITH DROER:
94

ONLY . 6. 95
DOWN -

=100 SIXTH AVE.. NEW YORK; M. Y.
STON, MASS., T10 Fudaral 5t.

INFIELD, M. ., 13% Wast 2nd $t.
EWARK, M. 1., 24 Central Ave.
‘BROMX, M. Y.; 542 E. Fordham Rd,
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/ LAFAYETTE STEREOQ F

Its Flexxlnllty of Design & Low Budget Price Allow You to Install Stereo Now!

LAFAYETTE is happy to be able to announce this excellent siereo tuner with ifs
many outstanding features; its low cost and high degree of flexibility combine to
make it practicable to enjoy stereo FM/AM broadcasts NOW without fear of
obsolescence. SPECIFICATIONS: Sensitivity — FM 3 microvolts for 20 db quief-
ing; AM 75 microvolts loop sensitivity. Selectivity — FM 200 kc. bandwidth at é
db down; AM 7 kc. at 6 db down. Frequency Response — FM 20-20,000 cps =+
1 db; AM 20-5,000 cps =+ 2 db. Output Voltages — FM 214, volts for 100%
modulation; AM 1 volt average. Hum — 70 db below 1 volt. Output Jacks —
AM/FM Monaural, AM Stereo, AM Tape Recording, FM Tape/Multiplex. Controls

ONLY, 7.25 DOWN—
8.00. MONTHLY.

For FM-AM Stereo Reception.

For FM or AM Monaural Reception.

For FM Multiplex Reception (Requires Decoder).
For Separate FM & AM Simultaneous Listening
in Different Rooms.

® Separate AM AND FM SECTIONS © INDIVIDUAL PRECISION FLYWHEEL TUNING & 4 FM IF STAGES
WITH DISCRIMINATOR @ ARMSTRONG FM CIRCUIT @ FM RESPONSE 20-20,000 CPS = 1 DB @ FM
SENSITIVITY 3 MICROVOLTS © DRIFT-FREE FM WITH AFC & AFC DEFEAT @ OUTPUTS FOR AM/FM
MONAURAL, AM & FM STEREO, STEREO OR MONAURAL TAPE RECORDING, Fit MULTIPLEX ® HAND-
SOME, MODERN HI-FI STYLING

— Stereo-Monaural Switch, Selector Switch [AM, FM-AFC, FM, Off), AM Tuning,
FM Tuning, Multiplex-Tape Switch {rear parel). Built-in FM and AM Antennas:
with provision for connecting external antennas. Tubes — &BE6, 2-6BAS, 6US,
12AT7, 6AUS, 6ALS5; diode AM detector, selenium rectifier. Auxiliary AC Outlet.
For 105-120 volts, 50/60 cps AC. Size — 81,”d. {1012” including knobs and
ferrite loop) x 13-5/16"w x 4V4”h (add 34" for rubber feet). Shipping Weight
— 16/ Ibs.

LAFAYETTE LT-99 Stereo Tuner ................ o e ..Net 72.50

NEW! VOLUME UNIT (VU) METER
& MINIATURE PANEL METER, ONILY 17/7” SQUARE @ 29 ACCURACY
® INDICATES OUTPUT LEVEL WITH COMPLEX AUDIO WAVEFORMS
S STANDARD VU METER DAMPING
Volume level indicator, calibrated in ' standard
—20 to +3VU and 0-100% ranges. Uses preci-
sion carbon film multiplier resistor and full-wave
rectifier. Damped in accordance with standard VU
meter requirements for faithful indications of ac-
tual sound levels. 0-100% scale used to indicate
percent use of amplifier ouiput or percentage of.
correct tape recorder recording level without re-
ferring to YU scale. 114” dial face, silvered dial,
black numerals and pointer. Requires only 1"
diam. panel hole for mounting. Clear optical glass
front. Shpg. wt., 8 oz.

TM-T10 ..., Net 3.95

395

NEW! PROFESSIONAL-TYPE VU METER
WITH ILLUMINATED SCALE

© JEWELLED BEARINGS @& 29 ACCURACY

@ MEETS ACCEPTED VU METER SPECIFICATIONS

A high-quality precision built unit, only 3"
square, 2-5/16”7 x 134” silvered dial face,
1-11/16” overall depth. Black pointer, highly
legible black calibrations. Clear optical glass
front. '‘B'’ scale, has 0-100% on upper scale,
—20 to +3 YU on lower scale. Reads 99% of
applied VYU in 0.3 secs., with overshoot between
1-1 1;%. Calibrated for 0 VU when 1.228 volts
sine wave AC applied through external 3600 ohm
series resistor from a 600 ohm source with 600
ohm load. 6-8 volt scale illuminating lamp.
Shpg. wi., 1 ib.

................................. eviini.Net 7.50

NEW MINIATURE HIGH SENSITIVITY MULTITESTER
€ 20,000 OHMS PER VOLT DC
10,000 OHMS PER VOLT AC
CLEAR PLASTIC FACE COVER
WEIGHS ONLY 10 OZ.

23 MOST-USED RANGES

SELECTOR SWITCH WITH
POSITIVE, FAST RANGE SETTINGS,

A terrific buy in a hand-held, compact, light,
accurate, completely wired instrument. Has a
38 uA movement, 1% precision resistors and
simple selector switch with calibration mark-
, ings protected against wear. Scales: Volts DC
s and AC; 0-5, 25, 100, 500, 1000; Ohms:
0-6K-600K — 6 Meg — 60 Meg. DC Current:
0-50 uA — 5-50-500 MA: Decibels — —20 to
+64 in 5 ranges. Size 45”7 x 275" x 17/4”.
Shpg. wt., 1 1b. Complete with batteries and
test leads. Imported to save you money.

AR-660 Miniature Meter .. Net 22.50

BHODG

A

4-SPEED AUTOMATIC
RECORD CHANGER

39.50 %%

with NEW G.E. TURNOVER
CARTRIDGE VRIl and
GENUINE G.E. DIAMOND
SAPPHIRE SYTLI

NOT A CLOSEOUT-—NOT A DISCONTINUED Model, this is a nation-
olly advertised, latest model record changer, with new GE VRI! Series Triple
Play Cortridge with G. E. Genuine diamond ond sapphire styli ond is priced
so low thot we DARE NOT mention the manufacturer’s name. This fully auto-
matic record changer has exclusive and deluxe features for the finest hi-fi sys-
tems, such as avtomatic intermix, muting switch, click filter and automatic
shut-off after last record. Heavy duty 4-pole shaded pole motor with heavy
rim-weighted turntoble. 4 speeds, 78, 45, 33V;, 16-2/3 RPM. Negligible wow
and flutter. We are so confident thot you will be happy with this purchose, that
if for any reason you do nat feel you have received an exceptional value, we
shall cheerfully refund your purchase price. Size 124”7 x 133%4”, requiring
11/18” clearance above and 2-11/16” below motorboard. Sipg wt., 21 Ibs.

PK-250 RECORD CHANGER (iess woodbase) wit

052 Diamond Sapphire Cartridge
MAHOGANY OR BLONDE WOODBASE CUT TO FIT ABOVE
PK-111_5pecity Finish, Shpg. wi., 5 Ibs.

NEVW GE 4G.

Augus‘l 1958

%w Lafayette 4-SPEED PROFESSIONAL
ST TRANSCRIPTION
PLAYER
WITH 3LB. 12"
ALUMINUM
TURNTABLE

@ IDEALLY SUITED
FOR STEREC! @ BETTER
e’ THAN~50 DB RUMBLE & NOISE
® VIBRATIONLESS MOTOR SUSPENSION
% BELOW 0.29, WOW & FLUTTER © MAGNETIC
ONLY EDDY-CURRENT BRAKE © 3 LB. 12” BALANCED & MA-
37.50 CHINED ALUMINUM TURNTABLE = @ SPEEC CONTROL FOR
= 109, VARIATION OF EACH SPEED

An amazingly low price for the superior quality embodied in this fine instrument,
Features include heavy, rim-weighted, 3 1b. machined-aluminum 12” turntable,
magnetic brake with speed control for + 10% variation of each speed; the ex-
tremely low noise and rumble figure of —50 db below average recorded level;
wow and flutier (speed variatians) cf less than 0.2%; new-type oversize precision-
ground idler with special lubrication features; positive-locking detents on 4-speed
single-knob speed selector; {''off'’ positions between all speed positions; free-float-
ing shock-mounted motor; automatic idler disengagement in '‘off'’' positions; preci-
sion spindle turns on single ball bearing; heavy duty 4-pole induction motor. Heavy
rubber turntable mat. For 105-120 volts, 0 spc AC; draws 0.13 amperes. Size of
motor plate 117 x 10” x '1414”; requires 4” below mater board, 114” above. Com-
plete with stroboscope disc, 45 rpm adopter, AC line cord. Shpg, wt., 14 Ibs.

PK-240

PK-240 12” TRANSCRIPTION TURNTABLE ....o..ooiooreorroeoooo Net 37.50
= SPECIAL-VALUE
COMBINATION

& Lafayette Model PK-170 16" viscous-
damped transcription arm, equipped with the
outstanding new Pickering Model 371D Siereo
Fluxvalve magnetic cartridge with 0.7 mil
diamond stylus, and the Model PK-240Q tran-
scription turntable.

LAFAYETTE SPECIAL! Net 79.95

100 SIXTH AVE., NEW YORK, N.-Y.
: BOSTON,:MASS., 110 Feder
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LEKTRON’S
FAMOUS

POLY-
PAKS

NOW ONLY

EXCLUSIVE WITH LEKTRON!

FREE! BUY 10 PAKS

—PICK 11

th FREE!

2,000 PCS, HARDWARE
Nuts, screws, washers,
etc.  Wt. 2 lbs. Reg. 88¢

8.
# 8 GERMANIUM DIODES

Long lead< glass
sealed. Reg. 88¢
IN ST RUMENT
KNOBS

Raytheon Bakelite, w/brass
insert & set screws. Serted
too t. 2 Ibs. Reg. 83¢

" '20 PRINTED CIRCUITS

Built-in R/C_ circuits.
Integrals inecl. v 88
b e; 7

RLD'S
KIT

21 x 2 x 17”7 All parts,
instructions. Wt. 1 ib. 88
R

e, .
0-60 MINUTE TIMER
For home, photo lab.

Sounds alarm. t. 288

Ibs. Reg. $6.

D SYLVANIA TV MIRROR
8 x 12”7 stainless ﬁteel

Hundr: eds uses' Wt. 88

Ibs, e,

. 40 HI- Q CONDENSERS
Fmest i)orcelam NPO’s

SMALLEST

50 KNOBS

Radio & TV. Asstd. col- *

ars, ins. S 88
ea. Wt. 2 lbs. Reg. $17.
[:I IOO-P RT SURPRISE

A td di & TV 't
sts lrg io par 5. 88¢

D 0-PC. CONDENSER
SPECIAL

Molded, paper, ceramic, oil,
mica, \anable dises. 88¢
wt. 2

D gS PC RESISTOR SPE-

ww, preclsxon carbon, vari-
able, mini. Worth $15. 88¢

Wt. 3 lbs

[:I 13 PC TWIST DRILL
1/16" t ru_ 14” by 64ths.
\’&g/cahbrated case. Reg. 88

10 ELECTROLYTICS -
ar Ti-
vles, too' To IOOOmf & 88¢
500V, Wt 37T
12 “POLY" BOXES
Clear plast hm,.e
w/snap ]oc s. 88¢

sizes. Wt.
7 SCREWDRIVERS &

too! 1b. Regm.

e, 83¢

D 60 TERMINAL STRIPS
Solder-Tug

& dmf"
to 20 terms. Wt 2 88g | Wt 2 1bs
Tbs 4 OUTPUT TRANS-
' 30 POWER RESISTORS FORMERS
WW. 5 to H0wW: SOLG6. etCA Wit. 3 Ibs. 88¢
000 ohms. Vllreous. 88¢ Reg. &
too. Wt, 3 1bs. Rez. $15 “SUN” BATTERY
FERRI - LOOPSTICK Similar to famed B2M.
17 long: for hundreds of

GORE: Lited
;Il‘:) 7 flat incl. Wt. 2 88¢ hte projects. 8¢

%2.50
PLUGS, RECEP- 15 ROTARY SWITCHES
TACLES td z—mgs t. 88
Audio power, speaker, 88 3 lh:
cte. Wt 2 1bs
30 MOLDED CONDENS-

7 different
rack. 88¢

RA
Plastic handles.
drivers — w/wall

TUBULAR CON-

65
s DENS
Paper.
Black Beauties, ctc Fin-
est madeg! Wt. 2 88¢ | ;0002 0
35 T BE SOCKETS
4 i ceramic,
. <hxe!d h-wod too. 88¢
wWt. 2 lhs Rew, $9.

[ i CARBON  RESIS-
ToRs DENSER:
to .01

15 to 2 W: 15 ohms to 1 6
Insulated types 88¢ 1:‘|~Q. ‘f‘llxts.csé tll;)bsular B 88¢

S11.
30 DISC CONDENSERS

inch. Wt.
Wafer-thin? Mml bu]ld-
g]’%s. Wt. 1 1b. Reg. 88¢ Ges note' To .01 ‘mf 88¢
M s DIODES Ree.
Cryst & silicon. D 35 PRECISION RESIS-
o,
Some worth $10 Reg 88¢ Tom. / & 1w Carboloy
S TRANSISTOR SOCK- &VV\’V Wt. 1 1b. Reg, 88
TS
Mica- ﬁlled for  sub- 88¢ 75 HI- Q CARBON RE-
mini aubes too!

SiSTOR
ANEL SWITCHES mc Ohmlte 10% too! 6. 1
115 VAC; _SPST, 88¢ w.
SPDT. ete. Wt. 1 Ib.

10 ohms to 10 megs. 88¢
AUGUST VOLUME BONUS!

Wi 2 Ibs. Reg. $15
SPECIAL $5.00 ASSORTMENT OF RADIO PARTS

FREE WITH ANY $15 ORDER!
BIG BUYS IN ‘MINI’ TYPE!

TURNER MIKE
.RIDO-B,OOO cps. Hand, desk...... $2'99

oi
B 000
V. Wt 2 ll):nf o 14 88¢
MINI- METER 0
Amps AC. Wt b3 lb 88¢

75" CERAMIC CON-
s

Ibs
POSTAGE-STAMP MIKE
Crystal, 100 to 8,000

12-HR. CLOCK $1 99
Nceds only 114V r:enlite cell for power. ..« -
(1;28' C"?Ax SPEAKER . o- °

o ms, 6-0z, ma nef 40-15,000 cps.
Rog. S22 O 0% T one 2000 e $8.88

POCKET MULTI- TESTER
31/5 x 2 x 11/2” bakelite case. 100 ohms/ $6 99
W /test Ieads, battery. $13 valu

3- SPEED PICKUP
Flip-over cart., sapphire needles........ $2 99

P-N-P TRANSISTORS
Reg. $5 ea. Famous make........... 2 for $1
40 SUB-MINI RESIS- D 15 VOLUME CON-
'I;ORS 1 1 Dual t

4”7 long. 15 wvalues; ua s

1/75 W. Reg. )‘ 8. 88¢ same w/swnch Wt 2 88¢
0000 9999 COUNTER | Ibs. Reg. 81

dQl-ROOl Dou 88¢

ble shatis Tie [] 200FT- Hooxur

60 COILS CHOKES WIRE

© too VVL 3 1bs.
t d
un 88¢

Tinned, asstdk colors,
sizes. Wt. 2 lbs. Reg.
1 88¢

r

EMERSON TEN 3SECOND TIMER
UNER

RADIO D

T MECHANIS
540 to 1600 KCS. Reg. g8 Preclsmn rzeared wt. 88
$7. bs. Reg. $3 ¢
[:I S HORSESHOE WMAG-

NETS 4-IN-1 DRILL BIT
Powerful,

pocket types. 88¢ Copes, saws, drills, 88¢

Hundreds of uses. reams all shabPe holes.
How To ORDER Check items wanted. Return entire
ad w/check or MO. inc ludmg sUffie
cient Postage; excess returned. . orders 2594 down;
rated, net 30 days.
enclosed, in margin.
ea. addi. 1b.)

Print name, aadress. amount money
(Canada_postage, 48¢
Export orders invited.

LEKTRO)

ist b, 28¢

133 EVERETT AVE.
CHELSEA 50, MASS.

26

’Serlce
thes

OVERHEATING WIDTH COIL

On all Philharmonic models in which
the high-voltage transformer is in a
cage on top of the chassis and which
use a 6BQ6 as the horizontal-output
tube—particularly those in the 800 or
900 series—the width coil may tend
to overheat. This may occur if the
proper width adjustment involves
having the slug of the width coil
turned all the way out of the form.
If this situation cannot be remedied by
turning the slug into the coil while
retaining satisfactory width, either of
two measures may be adopted. Sub-
stitution of a new width coil having
less inductance (Part No. 10-575) is
one approach. Alternately, it is pos-
sible to remove about 80 turns from
the existing width coil. This will make
it possible to obtain the same width
setting previously available but with
the slug farther into the coil.

H. V. ARCING, ADMIRAL

If any receiver using a 24-inch pic-
ture tube in conjunction with the
18X4FZ chassis should develop arcing
in the high-voltage section, the symp-
tom can probably be eliminated by a
simple change, involving the addition
of a capacitor and the removal of a
resistor. The capacitor, a 33-pufd.,
3000-volt, ceramic unit, is shunted
across the horizontal windings of the
deflection yoke in the manner shown

r————=—=—==-"= =
i HORIZONTAL |
1 YOKE COILS \
DAMPER . i
i
|
ca27 =r !
R440 - 3%”;’\;"
| 2
I
I
i
i
|{ O
Fig. 1 Ncazs

in Fig. 1. The resistor, not shown, is
in series with the second-anode lead
from the high-voltage rectifier to the
picture tube. After removal of the
resistor, the second-anode lead con-
nects directly to pin 5 of the rectifier
(Vies, 1X2B).

The capacitor was added at the fac-
tory in later production of this re-
ceiver. In earlier chassis, the resistor,
Rus, will not always be present.

MAJESTIC: FM DRIFT

On TV combination receivers using
the 801 or 802 AM-FM chassis, exces-
sive drift may still be evident in the
FM position even after a 15-minute
warmup period. This condition may
be stabilized by replacing the FM os-
cillator capacitor, C:, with one having

www americanradiohistorv com

a more suitable temperature charac-
teristic. Originally Ci, which is con-
veniently located on top of the ganged
tuning capacitor, was a 4.7-pufd. ce-
ramic unit. The replacement is a
5-pufd. ceramic capacitor having a
temperature coefficient of N750. It is
available as Part No. B-4.137-1. To
compensate for the slight difference in
value between the original capacitor
and its replacement, it is possible to
re-adjust Cu, the FM oscillator trim-
mer, also located on top of the tuning
capacitor, without instruments. The
following procedure is used:

Before replacing Ci., turn on the re-
ceiver and tune it to an FM channel
that is the closest in frequency to 108
me. of those transmissions that are
available. Without changing the posi-
tion of the tuning capacitor, turn the
receiver off and replace Cy. with the
temperature-compensated unit.

Now turn the receiver on again and,
still without touching the main tuning
capacitor, adust Cu, the FM oscillator
trimmer, until the same FM station
that was received before is again re-
ceived at this same point on the -dial.
Certain TV combination models using
these AM-FM chassis already have the
compensating capacitor incorporated.

PHILCO: INSUFFICIENT WIDTH

If TV receivers using deflection
chassis J-4 cannot be adjusted to pro-
vide sufficient raster width, a simple
correction, incorporated in later-pro-
duction units, can correct this condi-
tion. Locate resistor Rss, a 22,000-
ohm, 2-watt unit connected between
lugs 4 and 7 on terminal board B..
(Refer to Fig. 2.) This unit should be

REAR
0
81 E
Ot
B2 E R818

e

Fig. 2

%

removed and replaced by a 33,000-ochm
resistor. Locate resistor Rss, a 470,000-
ohm unit connected between terminals
5 and 6 of the horizontal-output tube
socket. This should be removed and
replaced with another whose value is
270,000 ohms.

MOTOROLA CLOCK-RADIO STATIC

Noise in Model 66C clock radios
may result because the radio dial
background is making intermittent
contact with the background for the
clock dial. This can be eliminated
either by making certain that the two
backgrounds are making good, perma-
nent contact with each other or by
eliminating this contact altogether. An
easy way to eliminate the contact is
to bend the radio dial background
slightly back, just enough so that it
cannot touch the clock. —30—

RADIO & TV NEWS
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NEW 1959 MODEL HIGH-FIDELITY SPEAKER SYSTEM ON BAFFLE BOARD $29.95

T FEATURES 15 INCH MAGNAVOX WOOFER O
ey 12 INCH MID-RANGE MATCHED TWEETERS

NEW 1959 HI-F! SPEAKER

Model VOX- 1512 hlgh fldehty 25 watt, 4-way speaker system. Factory manufactured on I New, 1959 model 4-way
a baffie board he speakers featured in this system have been labaoratory speaker system |s a fully en- $ 95
Thatehed o work: as"a teamm to bring you the widest audio response and the nearest t0 | ciosed batile 377
natural listening as possibie. Our Audio Lab worked out this system with its own engi- ., wide and 233/,"” front to back

neers. Then the finished speaker system was tried and approved by side-by-side comparison l Tone equal to high priced nationally adver-
with speaker systems selling for $200.00. We think that its the most value that we have tised systems. Incorporaies the same speak-
ever offered for the money. Ideal for use with any good audio system. (Impedance 4 I ers as offered in the VOX-1512 system at
ohms). Or, buy a matched pair for your Stereo Hi-Fi system. Mount them in any enclosure left. 25 watts, response 20 to 22,500 eps.
or use them just as they come. Features a Magnavox Alnico V 15”7 PM woofer, 127 I Impedance 8 ohms Equipped with plastic
Magnavox mid-range, 5”7 cone tweeter and 414" deep horn type cone tweeter. Speakers grill cloth. Illustrated wlth grill cloth re-
are matched; connected together with capacity-reactance to make each speaker do its share. I moved to show speakers.

Stock No. VOX-1512, d-way speaker system, Sale price, $29.95, 2 for $57.95. Choice Model  McVOX-151254, Mahogany finish,
of blond or mahagany plastic grill cloth for above, $1.25 extra. Response 20 to 22,500 I ﬁ‘;d EIISB ey Ll G 0 A
5 odel Bc ,» Blond finis 5
'

New, 1959 model Imperial Slim-Line 16 watt high fidelity amplifier (20 watts peak)

16 Watts $ 95  with builtin pre-ampiifier. Fuil range audio response from 15 16 2o g0n s oAl

tone controls; full 18 db bass and full 15 db treble boost. _Input for radio tunef, tape

a - » recorder and phono. nput compensation for the new 1958 model, 4 gram General

Factory ered HI-FI Amp Electric variable reluctance cartridges, as well as the famous G.E. RPX-050, RPX-052
and crystal pnono cartridges. 5 position selector switch selects inputs and record

compensation. Compensation for AES and RIAA phono records. A factory buift ampli-

i A offers: 5L-20 and B-125X speaker fier at less than kit prices. Output impedance matches 8 or 16 ohm high fidelity PM
E:;gtnag;ri ot BL-20 —and VOX.1512 Ix’l-way speakers. Price includ-s tubes: 2—12AX7, 1—12AU7, 2—EL84 and S5Y3GT. Modern
, -95. 50 SL20 and McVOX-151254 multi-color leatherette covered wood cabinet at no 'added cost: matches blond of
speaker board, $61.90. - an c - mahogany finish speaker systems. Size: 53137 tall, 1114” wide, 8" front to back. Ship.
speaker system, $79.95. wt. 15 Ibs. Model 5L-20 Imperial, List price, $69.50. McGee' s Sale price, $34.95,

TREMENDOUS McGEE VALUE—NEW 1958 HI-FI
SPEAKER SYSTEMS ON BAFFLE BOARDS

Model B-125-X, high fidelity 1S-watt, 5-way SALE
speaker system, mounted on an 18”7 square baffle PRICE
Hi

board. Has 12" igh Efficiency woofer, 2—a4x .
mid-range speakers, plus a 4” high-range and 3
tweeter; all with Alnico V magnets. Built-in

World Famous Imperted from Holland
NORELCO HI-FI PM SPEAKERS

12” Model 9762-M reg. $59.97 Sale Price $39.95
12” Model 9760 reg. $32.97 Sale Price $19.95

8” Model 9750 reg. $22.17 Sale Price $15.95

NORELCO Model 9762—12” wide range PM speaker, res. 35
to 18,000 cps at 30-watts. Voice Coil imp. 8 ohms—new Alnico
vi magnet gives 11,000 gauss. Regular SSS 97 net, on sale at
McGEE for only 539 95.
NORELCO Model 9760--12” wide range Hi-Fi PM speaker, res. 35
to 18,000 cps at 30-watts. Voice coil imp. 8 ohms—new Alnico
V1 magnet gives 8,000 gauss. Regular $32.97 net, on sale at
McGEE for only $19.55.

crossover network with variable brlllhasnce control

h wt. 11 Ibs. Stock No. B-12
fs-‘&att Hi-Fi speaker system. AUDIOPHILE VALUE $30.00.
SALE PRICE $18.95.

DELUXE HI-FI 25 WATT SPEAKER BOARD $29.95
Model B-250X, 4 matched Hi-Fi PM speakers mounted on a
baffle board. 18" wide and 30" tall. For msta)[lahon in your
own cahinet or play as it comes. Features 15” woofer, 10

T mid-range, 514” and 5" tweeters; built-in proper LC cross- NORELCO Model 9750—8” wide range Ri-Fi PM speaker, res. S0
System is wired ready to connect the two leads to any 8 ohm amplifier or to 20,000 cps at 10-watts. Voice coil 6 ohms—New Alnico VI
FWM-AM rad.o. 25 watts capacity, from 18 to 17.500 cps. AB matched for finest audio magnet g|vesol3 ,500 gauss. Regular $22.17 net, on sale at McGEE for only $15.95;

reproduction. $50.00 list value. McGee's sale price, $29.95 or 2 for $30

22 TUBE ESPEY FM-AM TUNER-AMPLIFIER saLE $9995

Espey Model 700G-501G, complete |4 tube FM-AM tuner and matching PRICE

8 tube, 24 watt ultra-linear amplifier, A regular $199.50 value on sale

at McGee for $99.95. Features AFC on FM. Receives broadcast 550 o [700 kc and FM, 88 to
108 mc. Built-in preamplifier. Separate bass and treble controls, record equalization. Response
10 cps to 20,000 cps, auxiliary input jacks. Tuner chassis is 14 long, 84" high, 10" deep.
{Leatherette cablne’r for tuner only, $7.95 extra.) Amplifier 12°x8"x5” (push-pull, parallel 6Vé
output tubes). Price includes all tubes, knobs and escutcheon plate. Shipping weight 42 Ibs.
A true McGee value.

Combination offer with Garrard RC-98 changer and 4G-052 G.E. cartridge, $174.95, no speaker

FM/AM TUNER Espey 24 W included., Why not order a Norelco or our new B-250X speaker board with your Espe
14-TUBE/MODEL 700G MODEL 501G AMFLIFIER Y P Y pey?

LT T ey
HEAR BETTER-Hi-FREQUENCY 95 ;
- EA y | GET McGEE's 1959 |
NEW 1959 MODEL ZO-WATT —_— R |
% SUPER TWEETER—$35.00 List | CATALOG FREE |
e NcGeo's 1959 Model imported 20 watt Super twecter. Equals American tweeters with from |
H $25.00 fo $50.00 list price. Use with any woofer or attach to your present speaker : :
g Simply couple through a 2 mfd. capacitor. Violins. pianos and all instruments above 1500 | Mail Your Request Now. Fall
& CPS sound more natural. Response from 1708 to 22,500 CPS. Downtzo db at 22, ,5100 (t:Pg I Cat. 1001 Bargains. Hi-Fi, I
Smonth uniform response from 1700 to 16,000 cps. May be mounted in or used outside H H
| of your speaker baffle, V.C. impedance 8 ohms. Flux density 13,500 gauss. 32,500 Max- [ Electronic, Radio and TV I
 frequine wells. Size, 43/3”x2"x43/3” deep. All metal construction, finely finished. Stock No. AT-3, Parts.
McGee’s Sale Price, $12.95. Include 50¢ for postage. e e e e e — =Y

AUTOMATIC CHANGERS
AT LOW PRICES

Special prices on VM 3 speed Hi-Fi record
changers. Equipped with plug-in heads.
Features 4 pole motor, intermixes 10”7 and
12” records of the same speed, shuts off

McGee offers this nationally famous make

24" television chassis with aluminized pic-

ture tube at a terrific saving. Full power transformer
perated with switch type cascode tuner, All regular wir-
ing—no printed circuits. Chassis is mounted on a baseboard
- and shipped wnth picture tube installed. Area required
: for chassis; 28" wirde., 20” high and 20" front to back.

24 INGH CUSTOM TELEVISION CHASSIS $‘|2995

e

- Safety glass size, 23 13'16”)(193/ ”. Tuner and controls e L after last record has played Size: 131/,"x
are mounted on a separate verhcal bracket to make it LT 131, Ship. wt. Ibs. VM-935 and
casy to move when installing. Price includes all tubes MoNARcH VIVI- 936 are the same changer except the
and 247 24YP4 aluminized picture tube. Knobs and 936 is on a base as ||lustrated Price in-
safety giass included. Good quality audio. 2—8” and UABH $22.95 cludes 45 RPM spin
2—5” speakers are furnished., mounted on a baffle board VM-935HF with RPX-050A G.E. VR cartndge ‘529.95. . R
247x193/3”. Stock No. MG75 02, with all tubes and 45 VM-836HF on base with RPX-050A G.E. VR cartridge, $32.95. 1 mil diamond needle,
day picture tube warranty. ale’ price, $129.95. Price $4.95 extra.
‘gtlth D:le year picture tube warran(y, $133.95.
ozk 0. MG75-02-HF10, same as MG75-02 except with ”
push-pull 6V6 Hi-Fi amplifier andsw.th 2_2 127 P)vl: s and Latest 4 speed English imported Monarch record changer. Features a 4 pole motor, ka
25" tweeters on a baffle board. Sale price, $149.95. turniable with molded rubber record pallet. Balanced tone arm readily accepts m”ost ma 25
Stock No. MG75-01, similar in appearance to the 247 model illustrated. except set of Hi-Fi cartridges. Plays 1624, 3313, 45 and 78 RPM records. Intermixes 10 d/!:,
inciudes a 217 21ATP4A aluminized picture tube. NcGee’'s sale price, $99.95 with 45 records of the same speed. Shuts off after last record has played. Compact size, 1234 X
day picture tube warranty. 1 year picture tube warranty, $4.00 additional. 107”. Ship. wt. 15 lbs. Large 45 RPM spindle, 51.88 extra. Choice of blond or mahog-
3 _spced automatic Collare record changer, plugs into any of the above TV chassis, any wood mounting base, $4.50 extra. Offcred with several types of cartridges.
$24.95 extra. UAS-H with Ronette flip-over Hi-Fi crystal cartridge, $22.95.
UA8-RD with Ronette cartridge as above and extra 1 mil diamond needle, $29.95

diamond needle, $4. 95 extra.

Latest Garrard Renown [1, RC-121 11, latest 1958 Garrard H 4 spred changer with

TUNER REMOTE GONTROL l Eél:gnhnge}:eas,%f%ec;.l 4';etru:sﬁzsfxf’ndlwe:thsst;éo' £6-050 cartridge, 35145 0 e 0Yc s
REG. $19.50 LIST

AB-4G with latest G.E. VR cartridge, $29. 1 mil
ALLIANGE “1T” T.V. $494 YAZAG0S0 with et &8 ridoe, 52995

Model RC-54, 3 speed (331/3, 45 and 78 RPM) Col-
3 SPEED HI-FI COLLARO (3% ccora changer. A 1ate model High Fidelity
McGee Special Purchase Sale! Alliance ““IT' remote record changer with a ceramic crystal cartridge (no pre-amplifier required). Features dia-
tuner for your TV set. A small battery operated motor mond 1 mil and sapphire 3 mil needle, 4 pole motor. Base size. 12” x 1314”. For 110
turns your tuner clockwise or counter-clockwise. Attrac- volt, 60 cycle AC operation. These changers were intended for use by a
tive bakelite case fits palm of your hand. Made to sell nationally known Hi-Fi set manufacturer. McGee bought them at a sub- $ 95
oS e A= O ol LS < CHMIVIEC selieiie nsIitne M fon stantial saving. Stock No. RC-54 Collaro changer with crystal cartridge,
a3 Jor S12.50 wtih flashlicht batteries. . Also equipped with diamond 1 mil and sapphire 3 mil needie. McGee Sale
adaptable to many other uses. Add 40¢ per unit for PricarGha
packing and postage. Tan leatherette covered wood base, 13 x 1412 x 37", shipped separate at $3.65 extra.

RCA Reg $71950 RADIATION COUNTER ON SALE AT McGEE for $29%

RCA Model WF-10A, Radiation Geiger counter for amateur and professional use. Explore for Uramum or check for atomic fall-out radiation. Complete
wilh test sample. Simple to use, weighs only 5 Ibs. In aluminum case. 73/ x8%2"x3%2". Indicates presence of radioactivity in 3 ways, by
meter, necon light and headnhones Requires 2-—-671/> volt Burgess XX45 ‘‘B’' batteries and 3 =2 flashlight cells. Battery kit, $5.29 extra. 3 sensi-
tivity ranges, 0-100, 0-1000 and 0-10.000 counts per minute. A terrific value from McGee. RCA Wodel WF-10A with tubes and headphone, less
batteries, $29.95. Battery kit. $5.29 extra.

MODEL WEF-12A Regular $149.50—McGEE'S PRICE—$34.95
RCA Model WF-12A, Radjation Geiger counter. Simitar to WF-10A, except has an external probe, Priced with tubes and headphones at $34.95,
less batteries. Kit of 2—XX45 Burgess ‘"B, plus 3 =2 flashlight cells, $5.29 extra

MODEL WEF-T1A Regular $154.50—McGEE'S PRICE—S$37.95
RCA Wodel WF-11A, Radiation Geiger counter. Explore for Uranium or check for atomic fall-out. Uses extra sensitive Bismuth tube. Test sam-
ple included. Simple to use, weighs only 5 Ibs. Weatherproof case 7347 x81/4%"x31/4”. Indicates presence of radioactivity 3 ways, by meter, neon
Ilght and headphones. Requires 2 Burgess XX45 ‘'B’' batteries and 3 —2 flashlight cells. Battery kit $5.29 extra. 3 sensitivity ranges, 0-200
S 0?0 0-20, O%) counts per minute. A terrific value. RCA WF-11A, Sale price, $37.95 with tubes and headphone. Battery Kit, $5.29 extra.
imilar size to

RCA Mode! WF-15A (not iltustrated). Has 10 sensmve tubes, 3 ranges RCA Model WF-16A (not |Ilust\ated) Has 10 sg,nsnwe tubes, 3 ranges

to 100,000 counts per minute, Size, 11”x475"x7Y%2". Weight 8 Ibs. to 200,000 counts per minute. Size, L1”x47"x71/>”. Weight 8 lbs.

grlgl_]nal prnce, $475.00. NicGee's Sale price, $99.50. Battery kit, 0r|g|na| pr-ce, $750.00. McGee's sale price, $149.50. sanery kit,
extra, $5.37 extra.
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COMING SOON
4 NEW ANNUALS FROM THE
ZIFF-DAVIS ELECTRONICS DIVISION

This fall, Ziff-Davis, publisher of RADIO &

TV NEWS, will bring out 4 exciting publica-
tions you’re sure to enjoy.
Annuals were
newsstands.

Last year, these
immediate sellouts at many
Watch for the 1959 Editions!

YOUR CAREER IN ELECTRONICS

(on sale September)

All-new material from men in all
phases of electronics on how to get
started, learn in service, earn spare-
time money, and how to use electron-
ies to pay your way through school.
128 pages, 200 pix, $1.00.

HI-FI ANNUAL & AUDIO
HANDBOOK

{on sale September)

Complete A-to-Z technical course in
hi-fi and audio with latest, authorita-
tive facts on room resonance, tran-
sient response, speaker efficiency, up-
grading your amplifier, ete. 438 arti-
cles, 128 pages, 325 pix, $1.00.

ELECTRONIC KiTS—BUILDERS’
GUIDE & DIRECTORY

(on sale October)

First how-to manual for kit builders.
Shows tools you need, contents of
typical kit, instructions on assembling
various units plus directory section,
facts on test instrument kits, etc. 160
pages, 640 pix, $1.00.

HI-F1 DIRECTORY &
BUYERS’ GUIDE

(on sale October)

World’s most complete hi-fi guide
lists all equipment, prices, specs,
mfrs. Features buving tips on tuners,
amplifiers, preamps, record players,
turntables, tape. speakers, etc., 180
pages, 10 chapters, 973 pix, $1 00.

Reserve Your Copies at Your Newsstand or
Radio Parts Store Today!
ZIFF-DAVIS PUB. CO.
434 S. Wabash Ave.
Chicago 5, I1l.

GET INTO ONE OF THESE

E TOP OPPORTUNITY FIElDS

ECTRICITY

= Electronics 0%

=Radio-Color TV
TRAIN IN THE GREAT SHOPS OF

DLOEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN U. S.

Veterans and Non-Veterans—Prepare for a better
job NOW that offers a real future, too! Get
practical training in TELEVISION—RADIO
— ELECTRICITY — ELECTRONICS — (Re-
frigeration & Electric Appliance Repair can be
included). Learn on real equipment —no ad-
vanced education or pr evious experience needed.
Lifetime employment service to graduates.

Finance Plan—enroll now, pay most of tuition
later. Part time employment help to students.

FRIE BOOK Clip coupon for Big Free Illustrated

BooL No salesman will call. Act NOW.

B.W.COOKE, IR. 8 : - FOUNDED

President 3 B =k

ELECTRICAL '!Elliﬂﬁﬁ
A TECHNICAL BRADE INSTITUTE OPERATED

T FOR PROFIT
500 S, PAULINA St., CHICAGO, Dept.C8-6C

ELECTRICITY ® TELEVISION e RADID » REFRIGERATIGN o ELECTRONICS

r
| B.W.COOKE,JR.,Pres., COYNE ELECTRICAL School |
500 S. Pautina St., Chicago 12, III., Dept. ¢8-6C

I Send FREE BOOK and details on: I

| O TELEVISION-RADIO

| O ELECTRICITY-ELECTRONICS |
] |
| NAME......oitiiiiiiriiiiineeneineennnn |
I ADDRESS. .. .eoeieteneeine e, I
lorry. ..o STATE......... I
|

SPAULDING "ERECT-TOWER"
Spaulding Products Company, 550
W. Barner St., Frankfort Ind. has de-

veloped a new &
high-strength ex- ‘%
truded aluminum i

telescoping tower
which has been
tradenamed
“Erect-Tower.”

Available in
heights up to 100
feet, the tower
features the
same bridge-type
construction as
the firm's “X-
Series.” It is of
all-riveted
construction.

The special ex-
trusion provides
continuous low- -
friction track throughout the ent1re
tower enabling a single man to crank
the unit to an extended height. The
geared winch assembly provides the
tower with a self-locking feature at
any height. The tower can also be
motorized, if desired.

For emergency use, the company
offers a compact trailer which pro-
vides a carriage for the tower. The
enclosed-type trailer is water resistant
so that the generator and radio
equipment can be placed inside of it
for rapid and safe transportation.

For full details on the “Erect-
Tower,” write the manufacturer di-
rect.

NEW ROHN TOWER
Rohn Manufacturing Company, 116

Peoria, Illinois

Limestone, Bellevue,

e e T '\-}-
has recently added a new general-pur-
pose tower to its line of antennas and
accessories.

Designed for communication and TV
applications, the No. 25 tower features

www americanradiohistorv com

a 12%" equilateral triangular design
and utilizes special 1%4” extra-heavy-
gauge tubing for side rails with “zig-
zag” solid steel cross-bracing.

The tower is designed to be self-
supporting up to 50 feet or it can be
guyed for heights up to 150 feet. The
towers are available in either hot-
dipped galvanized or “RohnKote” en-'
amel finish.

The company’s representatives or
the manufacturer itself can supply
complete details on the No. 25.

WARD "SUPER 8"

Ward Products Corp., 1148 Euclid
Ave., Cleveland 15, Ohio has just an-
nounced the
availability of a
new adjustable ;
automobile an- E]
tenna which is |
being marketed
as the “Super 8.”

The antenna
features the com-
pany’s “8-ball”’
mount which ad-
justs up to 35
degrees. The unit
is triple chrome
plated with four
telescoping sec-
tions which ex-
tend to 57 inches.

Designed for
easy, one-man b=
installation from . §
the outside, the
“Super 8" has a
54-inch ‘“‘Elek-
tran” lead cable. :

For additional information on this
and other models in the firm’s auto
radio antenna line, write the manu-
facturer.

+

SATELLITE TRACKER

The Finney Company, 34 W. Inter-
state St., Bedford, Ohio has developed
a high-gain FM antenna which peaks
on 108-108.03 mec. for maximum recep-
tion of U. S. satellite signals.

This antenna, designated as the
Model 108, has a professional counter-
part, the Model 108 PRO, which has
been cut especially for maximum
sensitivity on 108-108.03 mc. The regu-
lar model will receive signals over the
entire FM band while the Model 108
PRO is designed exclusively for satel-
lite signal reception. This latter model
can be stacked for greater power.

Those desiring further information
on either or both of these specialized
antennas should write direct to the
manufacturer for details. 30—

RADIO & TV NEWS
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VIDEO ELECTRIC COMPANY says: DOWN WITH ,RISING‘VCQS']V'S'OI::"ELECT.RON TUBES
OVER ONE MILLION USED TUBES TO SELECT FROM at only

$37.00

PER HUNDRED

?

SEND for
. i our FREE
WE HAVE OVER - R : complete

1000 USED TV SETS TUBE &

At All Times In Our Huge Warehouse - PARTS LIST
Buy one or more of these WORKING TVs i ; and order

to sell or usc as your own second set!
All sets in GOOD WORKING condition! : blark.

FREE -~} YourChoice—Console or Table Model

o 107....%$23.00 177, ...%46.00

RCA “Cheater” ~f 127.11!328l00 197 .1 35800
- " g 47, .. .%$33.00 0. ...%$64.00

Cord Given with | Teriiiisavoo  ainlls72000
S Any TUbe Order When ordering TVs, state whether
Any TV Set of $7 00 or table model or console is desired.
f * e Alsa, preference on make of set. All

Order!. More“ TVs sent railway express F.0.B. New-

ark. On any quantity, WIRE or CALL
today!

Bonus Antenna
Given with

FREE POSTAGE

in US.A, and Territories on orders over

$5.00. 25¢ handling charge on orders under

85.00. 25% deposit required on C.O.D.'s.

Please send approximate postage or freight Phone

on Canadian and foreign orders. Subject
to prior sale. HUmboldt 4-9848

ELECTRIC COMPANY
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D.C. POWER SUPPLY KIT

Electro Products Laboratories, 4500
N. Ravenswood Ave., Chicago 40, Il
is offering a dual-purpose d.c. power
supply kit which has been designated
as the Model KPS-2.

Designed for servicing all transistor
portable radios as well as the new 12-
volt auto radio receivers, the unit pro-
vides two output ranges. Each range

MODEL KP5-2

reouaroms - coase e S A=

¢%  macTen sOSUATSL

has its own output current meter and
output terminals. The transistor radio
output range is 0 to 20 volts at 75 ma.
The 0-75 ma. meter for this range can
detect minute variations in transistor
current. An exposed, panel-mounted
fuse in the secondary circuit provides
transistor protection.

The auto radio output range is 0
to 16 volts at 5 amps. The current
meter for this output has a range of
0 to 10 amperes.

The Model KPS-2 is also available
completely assembled as the Model
PS-2. Write the manufacturer direct
for details on either or both of these
units.

MARINE-POLICE CONVERTER

Gonset, 801 S. Main St., Burbank,
Calif., has announced the availability of

a new marine converter for the mobile
reception of maritime and police bands
within the frequency range of 1.6 to
3 me.

The Model 3163 provides coverage of
such services as ship-to-ship, ship-to-
shore telephone, marine weather, Coast
Guard, and time signals, in addition to
county and state police and amateurs.

100

This new unit operates in conjunction
with existing auto radios in any car
having a 12-volt battery system. In-
stallation is simple and rapid since it
is unnecessary to alter the car radio in
any manner. The converter is supplied
with a cable and plug which fits into
the antenna receptacle on the auto re-
ceiver. Operating voltage is readily oh-
tained by clipping a lead to the acces-
sory battery post behind the dash.

Optional selection of standard hroad-
cast or short-wave reception is avail-
able at the flick of a switch. The unit
measures 3%” high, 4” wide, and 4"
deep.

B & W BALUN COIL KIT

Buarker & Williamson, Inc., Canal
St. and Beaver Dam Road, Bristol, Pa.
is now offering a new balun coil kit
which utilizes a single compact
mounting bracket with coils mounted
at 90 degrees.

Suitable for connecting either 75
ohms unbalanced to 300 ohms balanced
or 75 ohms unbalanced to 75 ohms
balanced, the kit comes complete with

all the necessary wiring instructions.

The air-wound bifilar coils are de-
signed for operation on the 80 through
10 meter bands without tuning. The
Model 3976 has a rating of 1 kw. on
SSB, 500 watts on c.w., and 250 watts
maximum AM phone. The coils
(#3975) and mounting bracket
(#3977) can be supplied separately
if desired.

INTERMITTENT LOCATOR

General Cement Mfy. Co., 400 S.
Wyman St., Rockford, Ill. is now offer-
ing a new chemical spray which helps
to spot intermittent failure of circuit
components caused by temperature
change.

“Zero-Mist” reduces the tempera-
ture of the components sprayed.
Trouble or failure often shows up
under the resulting temperature dif-
ference. The new chemical is available
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in 16-ounce spray cans. For further in-
formation on this product, write the
manufacturer direct.
SYNC STABILIZING POT
Bourns Laboratories, Inc., P.O. Box
2112, Riverside, Calif. is now market-
ing a new type of commercial poten-

tiometer which is said to speed TV
servicing time and eliminate callbacks
due to instability of sync in hold cir-
cuits.

The “Trimit” provides at least six
full turns of shaft rotation bhetween
out-of-sync points. A self-locking shaft
prevents any shift in settings during
handling or transport of the receiver.

The new unit is heing offered in a
special introductory kit which con-
tains an assortment of five carbon ele-
ments of the most common resistance
values, five clip-on adapters which fit
chassis holes, and a detailed illustrated
instruction sheet.

VISUAL TRAINING AID
Electronic Instrument Co. Inc., 33-
00 Northern Blvd., Long Island City
1, N. Y. has developed a v.t.v.m. dy-

onws ars

® = @

y y o

namic demonstrator designed especial-
ly to help instructors teach students
the operation of a vacuum-tube volt-
meter.

Using the EICO #221 as the model,
a giant 13” meter scale makes for easy
classroom viewing. The demonstrator
measures 143" wide, 23” high, and
312" deep and can be placed on a desk

RADIO & TV NEWS
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ANNOUNCING OUR NEW PRICE SCHEDUI.E
Effective July 25, 1958 all tubes (Radio & Television re-
ceiving) will be sold and shipped at the fantastic price of
only .48¢c ea. or $45.00 per hundred. Any “on hand”
orders at that time will receive credit for future purchases.

THE TUBES ADVERTISED' MEREIN ARE ‘NOT NECESSARILY 'NEW
TUBES' BUT MAY .BE ELECTRICALLY PERFECT. FACTORY : SECONDS
OR ‘USED TUBES. AND ARE 5O MARKED

All TV & Radio Tubes are tested by our suppller under
actual conditions in Radio & TV chassis or in Hickock Tube
Testers Model 533A.

And, of course, the famous Standard Line guarantee re-
mains in effect: All tubes guaranteed to be replaced free
if they fail to function efficiently within one year's time.
(defective tubes must be returned intact, postage paid.
Refunds will be cheerfully made within five (5) days if
not completely satisfied.)

ALL RECEIVING TUBES SENT POSTAGE PAID.
Please send 25c handling for orders under $5.00 Send 25%
deposit on C.O.D. orders and please send approximate postage
on Canadian and foreign orders.

Above js only a partial fist — order any |ype "2t the
same price. or. send. for. free .tube list and :ovder blank:
We have over 5,000 tube types on hand or ‘at. ¥y
access, including speclal ‘purpose, industrial and tra 5~
mitting tubes wlm:h arel sllghtly hlgher
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082 3ALS 5V6GT  6BE6 654 7F7 1207 32L7GT
0z4 3AUS 5WAGT  6BF5 658GT 778 125A7  35/51

1A5GT  3AVé 5X4G 6BG6G  65A7 7G7 128G7  35A5

1A7GT  3BA6 5X8 6BH6 65B7Y 7H7 128)7 35BS

1B3GT  3BCS 5Y3GT  6BHB 65C7 77 125K7  35C5

1C5GT  3BE6 5Y4G 68J6 6SF5 7K7 12SN7GT  35L6GT

1C6 3BN6 513 &BKS 6SF765G7 717 125Q7  35W4

1c7 38U8 524 6BK7 6SH7 N7 125R7  35Y4

1H4G 3BY6 6A8 6BL7GT  65J7 7Q7 12V6GT  3524GT

1H5GT  3BZ6 6AB4 6BN6 65K7 7R7 12W6GT  3525GT

16 3c2 6ACT 6BQEGT  65L7GT 757 12X4 #37

1LA4 3CB6 6AF4 6BQ7 65N7GT 7v7 1213 #39/44

1LA6 3CF6 6AGS 6BR8 6sQ7 TW7 14A7 #a

B4 3Cs6 6AG7 6BS8 65R7 7X6 14AF7  #a2

1C5 3DT6 6AH4GT 6BYSG  6T4 7X7 1486 #43

11c6 3Q4 6AH6 6BZ6 618 7Y4 1477 #45

1LH4 3Q5GT  6AKS 6B27 6U4GT 724 148 #47

1LN5 354 6AK6 6C4 6Us BAWS 14H7 50A5

INSGT  3v4 6ALS 6C5 6u8 1248 14N7 5085

IP5GT  4BC8 6AL7GT  6CBS 6v3 12AB5 14Q7 50C5

1Q5GT  4BQ7A  6AMS8 6CB6 6V6GT 12AQ5 1457 50C6G

RS 4858 6ANSB 6CD6G  6WAGT 12AT6 17AX4GT 5016GT

155 4BUB 6AQ5 6CF6 6W6GT 12AT7 17DQ6  50Y6

114 4B27 6AQ6  6CG7 6X4 12AU6 19AU4  50Y7 <

1T56T  4CB6 6AQ7GT  6CGB 6X5GT 12AU7 198G6G 57 Xcept !

1Us 5AM8  6AR5S  6CHB  6X8 124v6  19C8 ﬁsa Any 10 Tob ear : ’°" °F the glage

s 5ANS 6AS5 6CL6 6Y6G 12AV7 19J6 #80 Any Jo0 e . $ A bulp
w 5AQ5  6ASE 6CM6  7A4 12AX4GT 1978 #81 y12 Tube 9. 95 ny 16”

1v2 5AS8 6ATS 6CM7  7AS 12AX7 19x8 1171761 .- -

1X2 5AT8 6AU4GT  6CN7 7A6 12AZ7 25AC5  117N7GT Any ,4” 10 95 Any 17" e 1 5'95
2A3 5AV8 6AUSGT  6CU6 7A7 12B4 25AV5GT 117P7GT ~--

2A5 5AW4  6AU6 6DG6 7A8 12BA6 25AX4GT 11723 13'95 Any 19~ T 8'29
2A7 5AZ4 6AUB 6DQ6 784 12BE6 25BK5  11724GT Any2],, e . 20_29
2AF4A  5BK7 6AV5GT  6DT6 7B5 12BF6 258Q6  117Z6GT Tube

287 5BR8 6AVE 6E5 7B6 12BH7 25CD6G 807 Prices On ¢ T 2429
2BN4 58Q7 6AWS 6H6 787 12BK5 25CU6 9002 o arger Tuhe

2021 5827 6AX4GT  6J4 788 128Q6 25L6GT 9003 ) wl
2E5 5CG8 6AX5GT  6J5 7c4 128R7 25W4GT 9006

2X2A 516 6AZ8 616 7¢s 12CAS 2525 H

3A2 518 6BAG 6K6GT  7C6 12CU6 2576

3A3 5U8 6BC5 6K7 7c7 12DQ6 #ay ¥ Remember — NO Dud Required.
344 5U4G 6BC8 6l6 7E6 1245 #30 All tubes guaranteed one year.
3A5 .5v4G 6BD6 617 7E7 12661 £31 Picture Tubes shipped F.O.B.

ELECTRIC

COMPANY

FREE. TUBE BRIGHTENER ON ORDERS:
OF $10,00 OR MORE

NOTE: When ordering receiving tubes be sure to enclose
48¢ for each tube or $45.00 per hundred.

Harrison, N. J.
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COMPLETE
TRAINING

FOR BETTER RADIO-TV
SERVICE JOBS

for the com.
plete 2.volume
course

Let these two world-famous Ghirardi training books
teach you to handle all types of AM, FM and TV service
jobs by approved professional methods—and watch your
efficiency and earnings soar!

Completely modern, profusely illustrated and written so
you can easily understand every word, these books pave
the way to fast, accurate service on any type of radio and
TV set ever made. Each book contains the latest data on
the latest methods and equipment—NOT a re-hash of old,
out-of-date material. Each is co-authored by A. A. Ghi-
rardi whose famous RADIO PIIYSICS COURSE and
MODERN RADIO SERVICING were, for 20 years, more
widely used for military, school and home study training
than any other books of their type!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1300 pages and over 800 clear illustra-
tions show step-by-step how to handle every phase
of modern troubleshooting and servicing.

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to profitable professional methods.
For the beginner, it is a comPrehensive training course.
Jror the experienced serviceman, it is a quick way to
“brush up’’ on specific jobs, to develop improved tech-
niques or to find fast answers to puzzling service Drob-

lems. Includes invaluable ‘‘step-by-step’’ service charts.
820 pages, 417 illus., price $7.50 separately. (Outside
U.S.A. $8.00.) See combination offer below!

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-page volume is the ideal guide for service-
men who realize it pays to know what really makes
modern radio-TV receivers ‘‘tick”” and why. Gives a
complete understanding of basic circuits and circuit varia-
tions; how to recognize them at a glance; how to elimi-
nate guesswork and useless testing in servicing them,
417 illus. Price separately $6.75 (outside U.S.A. $7.25).

New low price...you save $1.25!

If broken into lesson form and sent to you as a
‘‘course,”” You’d regard these two great books as a bar-
gain at $50 or more! Together, they form a complete
modern servicing library to help you work faster, more
efficiently and more profitably. Completely indexed so you
can look up needed facts in a Jiffy.

Under this new offer. you save $1.25 on the Drice of
the two books-—and have the privilege of paying in easy
installments while you use them! No lessons to wait for.
You learn fast—and you learn right!

STUDY 10 DAYS FREE!

LR N N N N _B- N N N B N N _N_§_H§N 1

1 Dept. RN-88 RINEHART & CO., Inc. |
1 232 Madison Ave., New York 16, N. Y.

Send book(s) below for 10-day FREE EXAMINA-I
TION. In 10 days, I will either remit price indicated
{plus postage) or return books postpaid and owe you
nothing.

D Radio & TV Receiver TROUBLESHOOTING & RE-I
l PAIR (Price $7.50 separately)

O Radio & TV Receiver CIRCUITRY & OPERATION
I (Price $6.75 separately)

D Check here for MONEY-SAVING COMBINATIONI

OFFER . . , Save $1.253. Send both of above

J biz books ai special price of only $18.00 for the J

two (Regular price $14.25) . . . you save §1.25.

Payable at rate of $4 (plus postage) after 10 days if

you decide to keep books and §3 a month thereafter

g unuil 813 has been paid. i
Bvame cooiviiii | ]
I AdAreSS .+ .ececrsasnssnreaiansranorarossnoeren l

City, Zone, State l

Outside U.S.A.—$8 for TROUBLESHOOTING & RE-I

PAIR; $7.25 for CIRCUITRY & OPERATION; $14 for

I both. Cash with order only, but same 10 da¥ return I
privilege.

Vo wn mm we we mm em ww e Y
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or mounted on a wall. The unit is
constructed of steel with an aluminum
panel. The company has set a special
price on this demonstrator for teach-
ers.

TRANSISTORIZED TWO-WAY UNIT
The Communication Products De-
partment, General Electric Company,
Syracuse, N. Y. has announced its en-
trance into the hand-carried, two-way
radio market with a transistorized
portable transmitter-receiver unit.
Designed for operation on the 25-54
mec. and 144-174 mc. bands, the former
unit uses the G-E 3N36 transistor
while the higher frequency unit em-
ploys the 3N37 transistor—units engi-
neered to operate at frequencies up to
100 me. and 200 mec. respectively.
The first unit off the production line
will be the portable for 25-54 mec.
service. Sensitivity is .4 microvolt
which makes the transmitter-receiver
suitable for use in buildings as well as
outdoors. Modular construction has

been used in the transmitter section,
making replacement simple. The tran-

sistors are of the plug-in type and may
be removed without unsoldering. All
tuning points and components are
readily accessible for servicing.

MARINE RADIOTELEPHONE

Kaar Engineering Corporation, 2945
Middlefield Road, Palo Alto, Calif. is
currently introducing a deluxe 35-
watt, 5-channel radiotelephone for
marine applications.

Suitable for operation from 6-, 12-,
or 32-volt d.c. or 117-volt a.c. power
sources, the new unit generates 28
watts r.f. output and meets govern-
ment regulations for commercial
craft carrying six or more passengers.
Broadcast-band reception is included.
Automatic noise limiting, a pi-output
network, and new speech clipper and
filter are among its technical features
for greater voice output.

The set can be table-top or bulkhead
mounted. Both cabinet and chassis are
protected with new corrosion-resistant
materials. The cabinet is finished in
driftwood grey with a charcoal grille
and hood.

"TRANSIPAD"

Milton Ross Metals Company, Davis-
ville Road, Bucks County, Southamp-
ton, Pa. has developed a new device
which simplifies the installation and
permits a more reliable mounting for

www americanradiohistorv com

transistors on printed circuit boards.
Known as “Transipad,” the unit was
designed especially for JETEC 30

transistors. It consists of a glass-filled
Diallyl Phthalate wafer with three
holes and three hemispherical feet.
The transistor leads pass through the
holes to the circuit board solder con-
nections and the transistor rests di-
rectly on the “Transipad.” This elim-
inates the necessity for using the
leads as supports and permits a lower,
more stable mounting with positive
insulation between the transistor case
and the printed circuit conductors.

The hemispherical feet raise the
unit off the board, allowing flow clear-
ance for solder fillets and permitting
air to circulate between the board and
the holder.

IMPORTED HAM GEAR
American Geloso Electronics Inc.,
312 Seventh Ave., New York 1, N. Y. is
now offering a ham transmitter and re-
ceiver, made in Milan by Societa per
Azioni Geloso, to the American ama-
teur market.

The transmitter is designated as

Model G-212-TR while the companion
receiver is known as the G-209R. Both
units feature heavy chassis construc-
tion, oversize components, frequency

power supplies adjustable from 110
through 280 volts. With many homes
equipped for 220-volt service, the com-
pany suggests 220-volt operation to re-
duce line-losses.

The 60-watt transmitter (above)
switches from 10 through 80 meters,
has self-contained dual power supplies,
choice of c.w. or phone, and a pi-net-
work to work into all standard ama-
teur-band antennas.

Write the U. S. distributor for full
details on this gear. —30—

RADIO & TV NEWS
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"Sound'' Advice for TV

(Continued from page 38)

plaint may indicate that the set acts
as a fine sonic detector for tracking
the progress of the neighbor’s car
down the street, in terms of the igni-
tion noise that is picked up, although
sound is clear. Or else, in a similar
way, the sound system lets the cus-
tomer know every time the neighbor
uses the vacuum cleaner. In such
cases especially, the primary of the
ratio detector should be checked and
adjusted first. Here’s how:

1. Rock the ratio-detector secondary
slug from the “good sound” position
to the ‘“‘good noise rejection’ position.
If these positions coincide, the pri-
mary is in correct alignment. If they
do not, make note of how far apart
they are, in terms of amount of rota-
tion of the secondary.

2. Rotate the primary slug half a
turn clockwise.

3. Now swing the secondary adjust-
ment again between the ‘“good sound”
and ‘“good noise rejection” positions,
as was done in step 1. This time note
whether these two positions have
moved farther apart or closer to-
gether.

4. If the two settings just noted
have moved closer together, keep re-
peating steps 1, 2, and 3 until you
have found the primary setting that
produces good sound and good AM re-
jection at the same point of adjust-
ment on the secondary. If the two
settings have moved farther apart,
you are headed in the wrong direction.
Reversing to counterclockwise rota-
tion of the primary, go through steps
1, 2, and 3 until you find the primary
setting that makes good sound and
good noise rejection coincide on the
secondary.

5. Check the adjustment of the
sound take-off coil. If this is off tune,
electrical noise may appear in the
sound on a weak signal even when the
detector stage is aligned properly.

You may need a source of noise in
order to make the adjustments just
noted. It might be helpful to leave
your truck idling outside the house to
provide a steady source of ignition
noise. You also might try fine-tuning
“into the sound” to increase the level
of buzz. An electric shaver, plugged
into an outlet on the same line as the
TV set, also makes a good noise
generator.

Quadrature Detectors

When aligning a sound strip using
a quadrature type of sound detector
(6BNS6, 6DTS6, etc.), the signal input to
the set must be reduced until the sound
is below the limiting level of the stage.
To achieve this condition, loosely
couple or entirely disconnect the an-
tenna, if necessary. However, when
making the final adjustment to the
“anti-buzz” control, which adjusts bias
of the stage, a full signal should be
applied.
August, 1958

Leo Says:

THIS

ALL NEW

Leo I. Meyerson
WOGFQ

HAMMARI.UND HQ-160

oNLY $2180 per Mo. Just $37.90 Down

or $379.00 Cash

A great new, dual conversion, 13 tube superheterodyne
31 MCS in
Separate linear detector for optimum SSB
Q-Multiplier, notch filter, BFO,

general coverage receiver. 540 KCS to
6 bands.
and CW reception.
crystal calibrator,
scale reset.
every 10 KCS from 10 MCS up.
spread. Calibrated at 80, 40, 20, 15 and 10M.

14 tuned circuits in IF and

Send for Complete Information Today!

LABORATORIES
Pri 0217

41§ WO BRQADWAY COUMCIL BLUFFS

Order Today from §

Calibrated every 5 KCS to 10 MCS;
Electrical band-
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INFRARED SNIPERSCOPE TElES(OPE

See in the dark—without be-
ing observed. War surplus
Sniperscope M-2. Contains the
famous IP25A Image Tube.
Gov't cost about $1200. Used
for industrial plant security;
research lab experiments; in-
frared photography; spectro-
scopy, etc. Instrument com-
plete, ready to use. Includes
Power Pack, infrared light source. Will oper-
ate from 6 V auto battery. Battery or trans-

former available.
- Shipbing § 150,00

Stock No. 85,053-DU . ,
weight approx. 12 1bs.............

f.0.b Barrington, N, J.
check or M.O.—money-back

Order by stock No.—Send

guarantee!

See the Stars, Moon, Planets Close Up!
3” ASTRONOMICAL REFLECTING TELESCOPE
/ Mt. Palomar Type! 60 to 160 Power
Aluminized and overcoated 3” diameter
highspeed /10 mirror. 60X eyepiece and
mounted Barlow Lens, giving you 60 to
160 power. Optical Finder Telescope in-
cluded. Sturdy, hardwood, portable tri-
pod. Free with scope: Valuable STAR CHART
and 272-page ‘“‘Astronomy Book.”
Stock No. 85,050-DU................ $29.50 F.0.B.
(Shipping wt. 10 lbs.) Barrington, N. J.
Order by stock No.—Send check or M.0.—money-back guarantee!

SPECIAL! INFRARED 1P25A IMAGE TUBE
Stock No. 70,127-DU.............. $9.95 pstpd.

Order by stock No.—Send check or M.O.—money-back
guarantee!

COLOR TV TUBESCOPE

Saves time, effort in alignment of color dot
pattern.
Stock No. 50,139-DU. .22 power.,$24.50 pstpd.

GET FREE CATALOG "DU"

America’s No. 1 source of supply for experimenters,
hobbyists. World’'s largest variety of Optical Items.
Bargains galore. . War Surplus—Imported—Domes-
tic! Microscopes, Telescopes, Satellitescopes, Color TV
Tubescopes, Infrared sniperscopes and Parts, Prisms,
Lenses, Reticles, Mirrors and dozens of other hard-
to-get Optical Items

WRITE FOR FREE CATALOG DU

EDMUND SCIENTIFIC CO.

BARR JERSEY

HGTOMN, NEW

www americanradiohistorv com

....4&0%/4#-‘*1
By

PERMO-FLUX HI FI HEADSETS

5
e

NEW!
Now, for the first time, COLUMBIA offers these
high fidelity headsets—. a fraction of their
original cost! Ongnmlly sellmg for $45.00 net,
these headsets use annular grooved plastic fibre
cones as in speakers PLUS padded chamois ear
muffs to give you proper spacing for full acous-
tical load. Here's the best ere is in music
reproduction. 600 ohm. Available in monaural
or binaural type. Please specily. s-, 95
A COLUMBIA SPECIAL! ONLY....... L) LA

PINT-SI.ED POWER PLANT! MAN!
WHAT POWER! 1300 WATTS'
This emergency, 90 lb., midget power plant
has an output of 113 VAC, 60 cycle, 1 ph. &
Equipped with push-button 6 or 12 V. electuc
starter and meter panel. Four cvele, single
cylinder air cooled engine, newly manufactured
by Briggs & Stratton. Replacement parts avail-
able the world over. A power- $1 9 50
house of a buy! Only..........
FUN iN THE SUN FOR $13.88!
Who can resist this? A stunning, complete
4- tube PORT. —\BLE RADIO for beach, canoe, car,
T ¥ it arge, hi quality built.in
Unlneah’ible plastic case in xed grey,
ivory or green. Not a kit! 3 88
Complete—with battery. . .........
BC-603 & EC-683 AC POWER PACK
110 VAC, 60 cycles power supply for EITHER
BC-683 or BC-A03 Receiver. New mfir, May be
plugged into dynamotor 1eceptaclc on receiver.
RECFI\ ER DOES NOT REQUIRE ANY CONVER-
SION WHATEVER! Power supplv interchange-
able w:th dynamotor for 12

S
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AVAII ABLE iv kit form with instructions.$7.95

FREE. SUMMER ’58 CATALOGUE!
® ever offered! Get your copy

today—and save!
Brand new, boxed. crystal controlled, 3-6 MC.
WITH ANTENNA (less wubes, coils, $7 95
BC-652 MARINE RECEIVER ]

2.6 MC. 8-tubes superhat, 2 bands. Built-in

Compact, needs no conversion, mfg.

by G.E. FExcellent condition. .. .. ..

This is the Fred M. Link Transceiver, Freq.:

30-42 MC., Power input 115 V, G0 cy¢. Exceis

and selfscontained power surbly.

All Orders FOB Los Angeles. 25°/° deposut re-

E:

........................ 1
32 pages of the greatest buys
BC-611 HANDY-TALKIE CHASSIS
xtals.) A COLUMBIA SPECIAL!,
freq. crystal calibrator and 12 VDC dynamotor,
FM FIXED STATION
lent condition, Complete w/all tubes $19 95
quired. All items subject to prior sale.

AR

MINIMUM ORDER $3.00. WRITE TO DEPT R.
ELECTRONICS
2251 W. WASHINGTON BLVD.
LOS ANGELES 18, CALIFORNIA
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ound on Tape

By BERT WHYTE

VENTS move so swiftly in the world

of stereo that what was rumor yes-
terday, has become fact today. Or so
it would seem! I have been reporting
to you on the fascinating possibilities
of the new “4-channel or half-track
stereo” that RCA and Shure Bros.
have shown in laboratory form. If all
works as intended, it would appear to
be the answer to low-cost stereo tape.
I stressed the term “laboratory” for it
was certainly no further in develop-
ment a few months ago. Let us say
that it was in the category of ‘“vast
potential—better watch closely—but
don’t expect much very soon.” Having
thus neatly filed this information, the
next day’s mail brought an announce-
ment and accompanying photos of the
new ‘“4-channel A series—tape ma-
chine” from Ampex!

Yessir, the animal has crept right
up on us and is right out in plain
commercial sight! Basically, the new
machine looks just like the familiar
Ampex A series unit. This new job
differs in having a protruding control
lever mounted behind the plastic head
cover and a spring-tensioned tape-arm
Microswitch affording automatic tape
motor cut-off. The function of the
lever is to change the tape head con-
figuration. With the lever in the “up”
position, tracks 1 and 3 of a 4-channel
stereo tape are reproduced. When all
the tape has run through the head
gate in the one direction the auto-
matic cut-off switch functions, the tape
is turned over without rewinding and
now tracks 2 and 4 are reproduced.
By placing the head lever in the
“down’” position the normal present-
day two-channel stereo tapes can be
reproduced. The unit will also repro-
duce half- and full-track monaural re-
cordings when the lever is in the
“down” position and will record half-
track monaural in this mode.

This is truly a ‘‘universal” machine
which 4dmpex dubs as the “Universal
A 900" series. And the cost, friends?
Not a dime over the price of the cur-
rent two-channel machine! And now
to quickly allay the moans of those
who own the present type of Ampex
stereo . . . you are not threatened
with obsolescence. Very prudently
Ampex has made available a conver-
sion kit which will enable you to
change over to the new heads. The kit
is simple and easy to install and is to
be priced at less than 70 dollars. The
only thing not furnished, because of
construction problems in the older
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machines, is the automatic tape cut-
off. But this is a minor matter and
should cause no undue hardship. Now
the significant thing about these new
units is that they are not figments of
Ampexes’ imagination. All Admpex
stereo A series equipment, whether
it is the straight “deck” or elaborate
console, is now being shipped from
the factory with the “universal”’ heads
and cut-off.

By now some of you sharp people
have noticed that I did not mention
the new “magazine” or “cartridge” in
connection with this new Ampex ma-
chine. The answer is that there isn't
any .. . and herein lies a little be-
hind-the-scenes tale. It seems there
has been quite a lot of dissension
amorg 4-channel manufacturing com-
panies regarding the adoption of a
standard 4-channel head configuration.
The advocates of the magazine-load
4-channel machines were at odds with
the advocates of the “straight” or nor-
mal reel type 4-channel machine. That
omnipresent word ‘‘compatibility” was
tossed around. Finally it appeared
that there wasn’t really anything to
fight about, because one of the parties
(who shall remain nameless) had
made a ‘boo-boo” in some measure-
ments of proposed heads and this was
the innocent bone of contention. Thus
we shall have compatibility of a sort

. in other words the new 4-channel
heads will also play the present 2-
channel stereo tapes ... but there
does not appear to be any practical
method of converting present stereo
machines to the magazine-load type of
operation. So we can look forward to
new machines of this dmpex type and
conversion kits for other machines and
to brand-new units featuring maga-
zine-load stereo. This obviously means
that 4-channel stereo tapes will ap-
pear in the regular reel form and in
magazines.

Now to anticipate your questions of
“OK so we have 4-channel machines

. where are the 4-channel tapes?”
Ampex is busy readying special 4-
channel heads for its standard dub-
bing machines and they are on order
by many recording companies. One of
the big companies already has its dub-
bing channel and has been turning out
experimental batches of 4-channel
tapes. By the time you read this, the
first commercial 4-channel stereo
tapes will have appeared on the mar-
ket. They will be of the normal reel
type as well as the magazine type.
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(See Editor’s Note below as well as
pages 8 and 80.) I have been told that
the quality of the new 4-channel stereo
at 3% ips, with very narrow gap
heads and special equalization, is at
least equivalent to present 7% ips
tapes. If by “quality” they mean fre-
quency response and distortion char-
acteristics I can believe they have ap-
proached the figures for 7% ips tapes.
In terms of signal-to-noise ratio or
tape hiss, I'll be a “doubting Thomas”
on this score, until I have a chance
to hear the tapes on the proper
equipment.

At any rate, this is a tremendous
step forward for tape stereo, meaning
as it does the coming of low-priced
stereo tapes which can be competitive
with disc stereo. It is generally felt
that the public will soon be able to
buy an hour’s worth of stereo tape
for less than 6 dollars. This, plus the
stereo disc, will set off a hi-fi boom
that is certain to shatter all records
and all pre-conceived notions of how
big a music market exists in this
country.

(Editor’s Note: As we go to press,
RCA has announced the release of
over thirty stereotape cartridges along
with two special tape machines that
will play these cartridges. The plas-
tic packets, which measure 7" x5"x
1" contain up to an hour of music
and will retail from $4.95 to $9.95. The
quarter-inch tape used has four sound
tracks and operates at a speed of 3%
ips. The tape travels for about half
an hour from the left spindle to the
right, using two of the sound tracks.
Then it reverses and plays the other
half from right to left, leaving the
tape contents of the cartridge rewound
and ready for replaying.)

CHADWICK

SYMPHONIC SKETCHES
Eastman Rochester Symphony Orches-
tra conducted by Howard Hanson. Mer-
cury MDS5-24. Price $12.95.

Chadwick was one of the “founding
fathers” of American music, coming to
a certain prominence in the 1880’s.
But like so many other composers, to-
day his works are little known and
about all we have of his that is even
remotely familiar is the “Jubilee” sec-
tion of his “Symphonic Sketches.”

Now Mercury has resurrected the
complete “Sketches” and one is most
pleasantly surprised at the wealth of
genuine musical talent in the work.
The spritely “Jubilee” begins the work
and then gives way to a very lovely
and evocative quiet movement entitled
“Noel.” Then comes a,very gay and
rollicking scherzo aptly called “Hob-
goblin.” There are some fine brass and
percussion passages of considerable
power here. The final section is rather
a startling change of mood from what
has preceded. Entitled “A Vagrom
Ballad,” this is music taut and tense,
powerfully satiric and perhaps even a
little grim. The scoring here is rich
and effective, again with plenteous
brass and percussion.

The sound throughout this tape is

RADIO & TV NEWS
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quite stunning, one of the best stereos
available. The direclionality was nigh
perfect with instrumental positioning
very easy to distinguish. The three
track technique afforded fine center
“fill” here and gave the impression of
a completely homogeneous orchestral
sound.

Dynamics here are ultra-wide so
caution is urged in your initial volume
settings. Howard Hanson, as always
with this type of music, has all ele-
ments perfectly co-ordinated and his
performance is brisk and unflagging.
Under his urgings the orchestra deliv-
ers playing characterized by spirit and
precision.

BEETHOVEN

SYMPHONY #3 (EROICA)
Philharmonic Promenade Orchestra of
London conducted by Sir Adrian Boult.
Vanguard VRT4003. Price $14.95.

To Vanguard goes the honor of pro-
ducing the first stereo tape of Beetho-
ven’s great ‘“Eroica” and a stellar job
they have done. Here Vanguard has
managed something which is quite
difficult . a recording which has
good clean detail and forcefulness of
projection, with a most salutary
acoustic perspective which affords a
most pervasive sense of “naturalness.”
All the stereo attributes are here .
direction is easy to discern, instru-
mental separation is distinct, and the
feeling of depth is well maintained.
Dynamic expression is wide in com-
pass but there is never a sense of
strain or of striving for “effects.” The
over-all musical balance is superb and
while you expect stereo to aid in the
realism of the big climaxes, it is in
some of the very pianissimo sections
that the feeling of ‘“on-the-spot-pres-
ence” is most pronounced.

Sir Adrian turns in what can only
be termed a surprising performance
since Beethoven is not supposed to be
one of his strong points. Here he
seems thoroughly at home with the
score and his performance must be
judged “excellent” by any standard.
It is true he doesn’t do any ‘“heaven-
storming” or make of it the passionate
utterance it has become in the hands
of Beethoven masters like Klemperer
or Toscanini. But his tempi are judi-
cious, his phrasing neat and expres-
sive, his dynamics wide but not over-
blown, and in an over-all view it must
be said that he has managed to con-
vey a good idea of the drama in the
score.

Actually, in the rich sonic atmos-
phere of stereo, this sounds more like
a concert hall performance and carries
with it more of that conviction than
any of the disc recordings I have ever
heard. To be sure there will be other
recordings of the “Eroica” forthcom-
ing in the stereo medium which may
have the combination of sonic splendor
and performance that will dim the
luster of this tape, but if you are
particularly addicted to this work
and would rather not wait for the
possibility of something superior, I
don’t think you will be unhappy with
this recording.

August, 1958

DYNAKIT

AMPLIFIER KITS

A great amplifier circuit of superb
listening quality in money-saving
kit form!

Available from leading Hi-Fi dealers everywhere
Descriptive brochure available on request.

NEW! DYNAKIT
STEREO CONTROL KIT

ADDS COMPLETE STERED

e ntiows o tve $12.95
Data Sheet Available on Request

DYNACO INC. 617 No. 41st St., Phila. 4, Pa.

ARB/RCA SIX TUBE all purpose super het RE-
CEIVER covering 195 KC to 9000 KC including
weather lighthouse, aircraft radio range broad-
cast, marine and amateur 160 meter, 80 meter,
75 meter and 40 meter, with tubes, s 95
24 volt dyno. and schematic.

EXC. . e

Accessories for remote tuning, $5.00 per set.

See June 1958 "CQ' for conversion

AMPLIFIER—Easily converted to 6 watt mobile
P.A. Complete with 3 6V6 and 12 Volt s 45
dynamotor (250 volt—50MA output).

long range nawgahon unli
or 24 volt. inst. UNUSED.......
APN 4B Complete, Brand New......... $109.50

AN/APN-9 LORAN RECEIVER i |nc sl

BC-659 FM Receiver-transmitter, xtal controlled,
two chcnnels, freq. range 27-38.9, 9 mc.
tubes, built-in speaker, dual meter $ 95
fc;(rcieshng filament and plate circuits.

BC603. Ten Channel Push-Button on continuous
tuning FM Receiver 20 to 27 Mc, complete with
tubes, speaker, squelch circuit.
Brand New
Exc. ... ...,
Used .......
Ideal for spare parts
12 Volt Dyna for above receivers. Exc. $2.95
BC669. Six Channel Crystal Controlled, 50
Watt Radio Telephone, 1600 to 4500 KC. ldeal
for boats or land station, less power supply.
sed L $59.50
$45 00 Hi-Fi Headset—Uses annular grooved
plastic fibre cones with voice coils as in speak-
ers, and rubber ear pads to obtain spacing for
correct acoustical load. GIVES FINEST MUSIC
REPRODUCTIONS! {nput 300 Ohms per unit or
600 Ohms when wire series.
Brand New........cooviieeiiiniainn... $9.95
Less KHeadband............. ... ... .. ... $6.95

WRITE FOR LATEST FLYER

R W ELECTRONICS

2430 5. Michigan Ave., Dept. N, Chicago 16, IIl.
Phone CAlumet 5-1281

www americanradiohistorv com

MARK 11T o vere 7995*

The new Mark III includes all the
sensational attributes of the popu-
lar Mark II plus these outstanding
deluxe features.

%* 60 watts at less than 1% distortion. In-
stantaneous peak power of 140 watts. IM
less than .05 at average listening levels.

* Choke filtering and low noise circuitry
reduce hum and noise to 96 db below 60
watts.

% New rugged KT-88 tubes and other heavy
duty parts used conservatively.

MARK I <o ver- 6975*

The Mark II 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.

% Highest stability using patented stabilizing
networks with minimum number of phasc,
shifting stages. Suitable for all loud-
speaker systems including electrostatic.

% Dyna Biaset (patent pending) for simpli-
fied adjustment and complete freedom
from effects of unbalanced components.
No balancing adjustments required to
meet published specifications.

% Dynaco Super-Fidelity output transformer
with patented para-coupled windings. This
is the finest available transformer of its
type for the most critical audio uses.

# Slightly higher in West

Export Division:
25 Warren St., New York 7, N. Y,

SURPLUS BUYS

PLATE TRANSFORMER—Pri.: 115V-60CPS. Sec.:
550-0-550 220MA. (conservative) Collins cased
Brand New, Each. ... ... $6.95
FILAMENT TRANSFORMERS—Helmeuc Sealed.
T-1 Pri: 115/230V—60CPS

Sec: 6.3V—20 Amp..............$3.89
T-2 Pri: 115V—60CPS
See: 2.5V—10 Amp. (10KV Insul.)..$3.89

DUAL RECEIVER RACK (ARC-5)—Br. new $1.95
ARC-5 XMTR. 3-4MC——gd. cond. .. .....$4.95
5933/807W—1ugged17ed version of 807. Br.

15 59 2 for 53 00 dozen $15.00
COAX RELAY—Ad\ance =
With matching coax connectors. New. . .$5. 95

LEACH RELAY :1154—11 aVAC—DPST—\'eW ,
Boxed . $1.95

OIL CONDENSERS

2mfd— 600V —B'tub—S. T. - T 1]
10mfd— 600V —Rect, AERRTREEER N g Gl F L1
8mfd— 660AC—(2KVDC) . .. L...% 2.0
2mfd—1000V ——Rect. E T T R o
4mfd—5000V —Rect. i FL6.00
Imfd— 12.5KV—Rect. ... 25,00
2AP1—RCA Boxed . $1.95

NATIONAL COMMUN RECEIVER—In})ut 115V.
60CPS—6 bands—Freq. 200KC-20MC—BFO—
Good op. cond’n—60 lbs $59.95

PANEL INSTRUMENTS—QuAnUhes Available,

27 Weston—>506 1.5MiIIDC | $3.49

2/ Tripl, 500Microamp—DC .$3.95

2" GE 500Mils.—DC $2.95

8/ Burl. 10VDC.$3. 95 | 37 \\ eston

3”7 Roll, Sm 750VDC .$4.95
300VDC .$3.75 | 37 Tripl. 1A.RF. .%$4.95

3" Tripl, 3% Tripl. 30A.AC.%$4.95
T50VDC .$3.95

3/ Simpson 300A.AC(5A.F.S.) $4.95
WESTINGHOUSE KA-24 (1164867) 150 VAC
47 Sq.x614” L $9

WESTON 814— 47 Rd. Freq.

580 ‘120 (‘PG,
$1

100-125VAC
WESTON 1531—Output Melel T Rd., /exo
Center, F.S.—300u/a & S .95

PORTABLE AUDIO AMPLIFIER—1141F. Used
with 625 mine detector. Compl. w/tubes, schem,,
cable, L.N. 12x4x4. 9 1bs. .. ..y v 40 .. .$3.95

% = \F RADIO SUPPLY CO.
; 88 Cortlandt 5t..
New York 7. N. Y.

Iri the Heart &f New York's Radio Row
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“ONE DOI—I—ARbuys

As much as $15 worth — Everything Brand New
and sold to you with @ money back guarantee.

DEDUCT 10% ON ANY ORDER

OF $10 OR OVER
Plus a FREE SURPRISE PACKAGE

[0 5 — ELECTROLYTIC CONDENSERS30-450v...$1
[J 100 — ASSORTED FUSES popular sizes, s +s ... .91
[J 100 — ASST. V2 WATT RESISTORS some 590 $1
] 70 — ASSORTED 1 WATT RESISTORS....... $1
[] 35 — ASSORTED 2 WATT RESISTORS..... 5
{] 50 — ASST. TUBULAR CONDENSERS... .$
[J 10 — 6" ELECTRIC LINE CORDS with ptugs ...$1
[J5- TV CHEATER CORDS with both plugs ,.... $1
[0 4 -50" SPOOLS HOOK-UP WIRE 4 cotors ...$1
[J 50 — STRIPS ASST. SPAGHETT! best sizes...$1
] 100 = ASST. RUBBER GROMMETS best sizes . .$1
[] 100’ — TWIN LEAD-IN WIRE 3000 heavy duty .$1
{] 50° = FLAT 4-CONDUCT. WIRE many purposes. S'I
[J 25° — INSULATED SHIELDED WIRE.........
{15 - RCA RESISTANCE CORDS 350 onms. v .\ . S'I
[J1-$7 INDOOR TV ANTENNA hi-gain 3 section $1
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.$1
3 — ASST. TOGGLE SWITCHES spst. doat. etc. $1
6 = ASST. SLIDE SWITCHES spst, dodt, etc.
4 ~ BAKELITE KNIFE SWITCHESdndt +....
15 = ASST. ROTARY SWITCHES 515 worth. ..$1
100’ — FINEST NYLON DIAL CORD best size. .51
200 — SELF TAPPING SCREWS :x8x 14~,

35 — ASST. RADIO KNOBS screw and push-on . S'l
100 — KNOB SPRINGS standard size 34” x 12” .51
100 — ASSORTED KNOB SET-SCREWS.... 1
25 — ASSORTED CLOCK RADIO KNOBS.....$1
400 — ASST. H'DWARE screws, nuts, rivets, ete. $1
50 — ASST. SOCKETS octal, noval and miniature.$1
20 — ASSORTED TUBE SHIELDS best sizes . ...$1
50 — ASST. MICA CONDENSERS some in 5% .S$1
50 — ASST, CERAMIC CONDENSERS....... $1
10 — ASST. VOLUME CONTROLS 1less switch .$
5 = ASST. VOLUME CONTROLS with switch,..$1
100 = VOLUME CONTROL HEX NUTS.....
20 — ASST. PILOT LIGHTS popular types .. ... 31
10 ~ PILOT LIGHT SKTS. bavonet type, wired. .$1
50 — ASST. TERMINAL STRIPS 1, 2, 3. 4 lug .$1
10 — ASST. RADIO ELECTRO. CONDENSERS.S1
5§ — ASST. TV ELECTROLYTIC CONDENSERS.S$1
25 — ASST. MICA TRIMMER CONDENSERS. .51

50 — TUBULAR CONDENSERS .001-600v «....51
15 ~ TUBULAR CONDENSERS .047-600v + ... $1
50 — TUBULAR CONDENSERS .01.400v...... $1
2 — ELECTROLYTIC COND. 40/40-450v .....$1

2 — ELECTROLYTIC COND. 40/10/10-a50v...S1
30 - FP CONDENSER MOUNTING WAFERS. .$1
3 - ELECTROLYTIC COND. 80-450v........$1
3 — ELECTROLYTIC COND. 50/30-150v ..... 1
15 ~ TUBULAR CONDENSERS .015-1600v ..
10 - HV TUBULAR CONDENSERS .006.1600v,$1
10 - HY TUBULAR CONDENSERS .001-6000v.$1
10 — HVY TUBULAR CONDENSERS .005-6000v.$1

35 — MICA COND. 20-100 mmf & 15270 mmf . » . - - . $1
35 — MICA COND. 20470 mmf & 15680 mmf.. ... . $1
35 - MICA COND. 20-820 mmf & 15-1006 mmf . ... .S$1

35 - CERAMIC COND. 20-5 mmf & 15-10mmf . .. .$1
35 — CERAMIC COND. 20-25 mmf & 15-47 mmf. . . . $1
35 — CERAMIC COND. 20-56 mmf & 15-82 mmf...$1
35 — CERAMIC COND. 20-100 mmf & 15-150 mmf . . $1
35 = CERAMIC COND. 20-270 mmf & 154470 mmf . . $1
35 — CERAMIC COND. 20-1000 mmf & 15-1500 mmf.$1

35 - CERAMIC COND. 20-2000 mmf & 15-5600 mmf. S'l
50 - 1000 /2 WATT RESISTORS 5%.......

75 — 470KQ V2 WATT RESISTORS 10%..... $'l
50 ~ 170KQ 1T WATT RESISTORS 10%......51
25 - 100KQ 2 WATT RESISTORS 10%...... $1
10 ~ ASST. WIREW'ND RES. 5, 10. 20 watt.. .$1
3 - AUDIO OUTPUT TRANS. 50L6 type...... $1
3 - AUDIO OUTPUT TRANS. 6ks or 6v6 type . 31
3 - LF. COIL TRANSFORMERS 456 xc,.....$1

3 = LF. COIL TRANSFORMERS 10.7 mc Fm . .$1
4 — OVAL LOOP ANTENNAS ass’t hi-gain types $1
3 = LOOPSTICK ANT, new ferrite adjustable , , .51
12 — RADIO OSCILLATOR COILS 456 ke....$1
3 = V2 MEG VOLUME CONTROLS with switch .$1
5 — 50K VOLUME CONTROLS 1ess switch .. . .$'l
10 — SURE GRIP ALLIGATOR CLIPS.......

1 - GOLD GRILLE CLOTH 147x14” or 127x18", s‘l
1 <~5"” PM SPEAKER alnico #5 magnet.......

5 — SETS SPEAKER PLUGS wired........... $

10 — SETS PHONO PLUGS and PIN JACKS. .S$1
2 - $2,50 SAPPHIRE NEEDLES 4000 playings . .S1
5 — DIODE CRYSTALS 2-_1n21 2—1N23 1—IN64 $]
2 — SELENIUM RECTIFIERS 1—65ma&1—150ma $1
15 — ASST. TV COILS. sync. peaking. width. ete. $1
1 - TV VERT. OUTPUT TRANS. 10 to 1 ratio...$1
g— TV CRT. SOCKETS with 18” leads v ovu.n . $1
1
1
1
]

— HI-VOLT. ANODE LEADS with 18" leaqas ..S1
— TV _RATIO DETECTOR TRANS. 4.5 mc...$1
= SET TV KNOBS standard tvpe incl. decals. . . .$1
- LB SPOOL ROSIN CORE SOLDER 40/60 .$1
— SPIN TIGHT SOCKET SET 3/16” to 7/16” .31
[0 3 = TV ALIGNMENT TOOLS 57, 7~, 12”7 .....$1
[J 815 - ""JACKPOT'' TELEVISION PARTS..... $1

HANDY WAY TO ORDER—Simply tear out advertisement
and pencil mark items wanted (X in square [X]) is suffi-
cient); enclose with money order or check You will receive
@ 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. B, New York 7, N. Y.
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The Multi-Dipper

(Continued from page 62)

Dipper may be used as a field strength
meter. An adapter may be constructed
with a 4-pin socket and plug to pro-
vide for quick addition of an antenna.

With headphones connected and with
the oscillator non-operative the Multi-
Dipper makes a good phone monitor.
Switch 8; should be closed, shorting
out the meter.

Accessories

By means of adapters the Multi-
Dipper is made to serve several useful
purposes not ordinarily associated
with a grid-dip meter. Fig. 7 shows
the wiring to be made on 4-prong
plugs, which are inserted in the coil
socket. Fig. 5 shows the actual con-
struction of several of these items.

When a resistor is placed across
the oscillator terminals in place of
a coil, the circuit becomes a multi-
vibrator and produces square pulses
with a short rise time. The probe
shown in Fig. 7TA makes use of this
fact to produce a signal rich in har-
monics to around 10 me. This signal
may be injected into any signal circuit
of a radio or audio amplifier to pro-
duce an audible output with a musical
tone. Using the signal injector, it is
possible to rapidly check the location
of trouble in a radio receiver by deter-
mining the point where the signal is
not passed. Where an exact frequency
setting is not required, the signal in-
jector may be used as a signal source
in the rapid alignment of r.f. and i.f.
amplifiers. A 100,000-ohm resistor was
found to give the best results with
the 6BG7 or 6BF7TW. The best value
to use with a 6J6 is 1 megohm. The
strongest signal will be produced
when the oscillator voltage is in-
creased to maximum and capacitor
C, is at maximum capacity.

Another useful test instrument is
the signal tracer, which allows a sig-
nal to be followed through a receiver
from the antenna to the audio stage.
The probe shown in Fig. 7B converts
the crystal voltmeter into a shunt
diode detector to be used for signal
tracing. This may be used with head-
phones for audible detection of sig-
nals. Normally the meter should be
shorted out by means of 8; unless a
visual indication of signal strength is
desired. Care must be taken to avoid
excessive signals which might damage
the meter.

The gadget shown in Fig. 7C is a
neutralizing probe. It consists of a
two-turn, 34i-inch diameter, insulated
coil connected to the diode voltmeter
through a plug and several feet of
coaxial cable. For convenience the
pickup loop should be mounted on the
end of an insulated rod. This probe
may be inserted in the plate tank
circuit of an r.f. power amplifier when
making neutralization adjustments. It
is much more sensitive for this pur-
pose than the lamp which is ordinarily

www americanradiohistorv com

2 TURN LOOP

PHONES

{a} {8} {c) D}

Fig. 7. Accessories for the Multi-Dipper.
(A) Multivibrator signal injector probe.
(B) Signal tracer probe. (C) Neutraliz-
ing indicator probe. (D) Optional code
practice oscillator attachment for unit.

used. The neutralizing probe may
also be used to detect r.f. leaks in
shielding, standing waves on r.f.
transmission lines, stray fields, etc.

Fig. 7D shows a circuit which may
be used as a code practice oscillator.
Use is again made of the multivi-
brator principle. However, the in-
ductance of the headphones may be
great enough to oscillate at an audible
frequency. The 0.01 ufd. capacitor
helps to tune the headset inductance
and also helps to give a “clean” tone.
A wide variation in tone is obtained
through the use of a 250,000-ohm
potentiometer in series with the head-
set.

Access may be had to the micro-
ammeter itself through pins 3 and 4
of the coil socket. With suitable
shunts or series resistors the meter
may be used as a d.c. milliammeter
or voltmeter.

Other applications of the Multi-
Dipper may suggest themselves to the
experimenter. The properties of the
two-terminal oscillator are such as
to have wide application. Almost any
air-core or iron-core inductor will os-
cillate in the circuit. The r.f. volt-
meter portion of the circuit also has
many uses. The entire set may even
be used as a crystal broadcast re-
ceiver.

ANCHORING A BUG
By PETER BARNA
RASS pounders who really pound their
bugs may find the rubber feet on the
keys offer insufficient friction, especially
on smooth surfaces.

For this reason, the bug often “takes
a walk” during a prolonged session.

To eliminate this trouble, the author
substituted five-cent rubber suction cups
for the rubber feet and now no amount
of pounding will budge the bug.

Suction cups fitted with threaded bolts
are available at any auto parts supply
house.

RADIO & TV NEWS
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NEW I’I!ﬁ] ECTS FOR
“DO-1IT-YOURSELFERS”

in the NEW EDITION of the

ELECTRONIC
EXPERIMENTER’S
HANDBOOK

IMPORTANT NEWS: The new 1958
Edition of the Electronic Experimen-
ter’s Handbook is now on sale. If you
like to build useful, profitable electronic
devices, pick up a copy of the new
Handbook now.

60 Devices . . . Nearly 200 pages
» « « a Practical “File”’ of Electronics
ldeas and Information

FOR YOUR HI-FI. Presence control. Hi-fi Filter.
Electrostatic speaker system. Mixer-equalizer. Spare
amplifier. $5 coax. Oval-Flex speaker enclosure. Junior

hi-fi. Hardware store crossover.

RECEIVERS. Shirt pocket transistor superhet. Su-
per-regen unit. Miniature VHF ear. Junkbox BC re-
ceiver. Etched circuit two-tuber.

FOR YOUR HOME. Invisible light door opener.
Picnic power amp. DC supply for AC/DC motors.
Installing a back seat speaker. Light-operated relay.

Transistorized intercom. Radio intercom.

FOR YOUR DARKROOM. Audio photometer. Tran-
sistor slave flash unit. Photographer’'s electric pencil.
Light distributor. Darkroom timer. Enlarger exposure
meter.

FOR YOUR HAM SHACK. Simple shortwave re-
ceiver. VHF explorer’s receiver. 70-watt transmitter.
Double your Heathkit AT-1 output. Code practice set.
Anienna tuner. Transistor 10-meter receiver.

FOR YOUR WORKSHOP. Economy signal genera-
tor. Simple oscilloscope calibrator. Rejuvenator for dry
cells. $14 signal tracer. Transistor checker. Capaci-
Meter. Low-cost multi-tester. Transistorized signal
tracer. Buzzer-type power supply.

FOR THE KIDS. IQ tester. Electronic worm digger.

Model spaceship. Game computer. Transistorized pho-
nograph amplifier. Coin-operated oscillator.

SPECIAL PROJECTS. Solar battery experiments.
Electronic anemometer. Varistrobe. Detectoscope.
Simplified etched circuits. Car rattle locator. Simple
burning tool.

NOW ON SALE
Only 51

 Pick up your copy foday at your -
newsstand or radio parts store

ZIFF-DAVIS PUBLISHING co.,
" 434 5. Wabash Awe., Chicago 5, 1Il.
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Mac's Service Shop
(Continued from page 58)

the packaged printed circuits you find
in the second detector -circuits of
radios, the sync circuits of TV sets, and
so on. Each little flat plate has four
leads coming out of it and by using two
of these leads for terminals and solder-
ing other leads together or cutting
them off as directed, you can get sev-
eral different values of capacitance
from each unit.”

“I see you've got three UGA-1, three
UGA-2, three UHK-1, and three UHK-2
units,” Barney remarked. “What's the
difference ?"'

The UGA units are general applica-
tion types with a capacity tolerance of
+20%. You can choose 12 values of
capacitance between .0004 and .0013
pfd. with the UGA-1. The UGA-2 cov-
ers from .0006 to .0027 in 15 steps.
Some values duplicate those of the
UGA-1 unit. UHK units are of the
‘High-K’ minimum-rated-capacitance
type. UHK-1 covers from .001 to .004
in 7 steps. UHK-2 goes from .0025 to
.015 in 8 steps. All units are rated at
500 working volts.”

“How would you go about using
them ?”

“For replacing those odd values of
capacitance we run into every now and
then in our servicing of TV sets and
electronic control and measurement
equipment. In spite of our attempts to
keep a pretty good stock of ceramic
and mica capacitors, there often is an
in-between value we need and do not
have. On top of that, now and then we
run out of a regular value. This versa-
tile little group of capacitors will take
care of both cases. Because of their
added cost, it would be foolish to use
them for regular replacement of con-
ventional-value capacitors. But having
them on hand will allow us to stock
just the popular values and to fall
back on this kit for the odd-ball values
we get a call for once or twice a year.”

“That makes good sense to me,”
Barney observed. “They will do the
same thing for us in capacitors that
Mallory’s ‘Yard-Ohm'’ kits do for us in
resistance. Anything that relieves the
shop of the need for carrying a large
stock of slow-moving items ought to be
a good investment.”

Mac looked at his youthful assist-
ant long and quizzically.

“Flamehead,” he finally said, “that’s
twice in the last half hour you've said
something that sounds as though
you’ve been thinking about the service
business instead of just service work.
That’s not like you at all. You feel all
right ?”

“OK, OK, lay off!” Barney said
gruffly as he slipped into his shop coat.
“Don’t you suppose a guy ever grows
up? You'd be surprised what I think
about sometimes.”

“Yes,” Mac said with a slow grin as
he placed an affectionate hand on the
youth’s shoulder, “I'll bet I would; I'll
bet I would!”
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Your First Class Commercial

F.C.C. LICENSE

12 Weeks!
Y

F.C.C. LICENSE—THE KEY TO BETTER
JOBS i
teur) license is your ticket to higher pay
and more interesting employment. This
license is Federal Governmen: evidence
of your qualifications in electronics. Em-
ployers are eager to hire licensed tech-
nicians.

GRANTHAM TRAINING PREPARES
YOU-—Grantham School of Electronics
specializes in preparing students to pass
F.C.C. examinations. Training is available
either by correspondence or in resident
classes—NOQO previous training required.
A beginner may qualify for his first F.C.C.
license in as little as 12 weeks.

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. exami-
nations, it is net a “cram course” but pre-
pares you by TEACHING you electronics.

THREE COMPLETE SCHOOLS: To ber-
ter serve our many students through-
out the entire country, Grantham School
of Electronics maintains three compleie
schools—one in Washington, D. C., one
in Hollywood, Calif., and one in Seattle,
Wash. All schools offer the same rapid
courses in FCC license preparation, either
home study or resident classes.

MAIL COUPON FOR FREE BOOKLET:
Our free booklet, Careers in Electronics,
gives details of how you can prepare
quickly for your FCC license. For your
free copy of this booklet, clip the coupon
below and mail it to the Grantham School

nearest you.
Grantham School of Electronics

WASHINGTON 821.19th Street, N.W.
D.C.  washington 6, D.C.

HOLLYWOOD
CALIF.

SEATTLE
WASH.

Grantham School of Electronics
1505 N. Western Avenue
Hollywood 27, Califernia

Grantham School of Electronics
408 Marion Street
Seattle, Washington

(Mail in envelope or paste on postal card)

|
j T0: GRANTHAM SCHOOL OF ELECTRONICS
| Desk 86-M « Washington « Hollywood « Seatlle
| Gentlemen:
Please send me your free booklet telling how |

can get my commercial F.C.C. license quickly.
| I'understand there is no obligation and no sales-
| man will call.

| Name Age
I Addre!
| City.

I am interested in:

| [0 Home Study, ] Resident Classes

State

Lo 2
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RADIO ELECTRONIC

" SURPLUS

BC683 FM RECEIVER
27-39 mc. Equipped with 10 push
buttons for selecting channels. Cont.
variable tuning over the entire range.
Unit complete with tubes, built-in loud
speaker, squelch circuit, head phone
jacks, schematic diagram on bottom of
case. Approx. weight 34 |bs.
Used,goode..vvunn. $12.50 each
12- or 24-volt D.C. Dynamotar

.................. each $3.95
BC603 FM RECEIVER
Same description as BC683 except that range is 20-27
mc. This unit complete with tubes.
Like New..vooourreennnnrnnonnnnnnne each $6.95
Manual  with BC603 & BC604
....... eieiiiieesieriieeese.s..$1.00 each
BC684 TRANSMITTER
{Used with BC683 receiver.) Used, good. .$4.95 each
CRYSTALS {set of 80) for BC604 transmitter. . $5.00

BC659 FM TRANSCEIVER
29-40 mc, 2 channels, crystal control. Unit complete
with tubes, built-in speaker and dual meter for testing
filament and plate circuit. Approx. dimensions 16* x
13" x 7",
Like NeW. . .veeeeeeeoeanans .each $6.95
Manual with schematic for BC65%9....... each $1.00

LATE MODEL FIELD RADIO

IDEAL FOR MOBILE OR BACK-PACK

BC-1306. Bosic component of Signal
Corps SCR-694-C. Receiver-transmit-
ter, AM, for CW, tone, or voice. 3800
to 6500 KC. MO with crystal-calibratf-
ng circuit or 2-channel crystal control.
FT-243 crystal holders. Power out-
puts in vehicular use are 20 watts CW,
7 watts fone or voice. Field-use dis-
tance ratings are 30 miles CW, 20
miles tone, 15 miles voice. Accessories
required are a power supply, a key,
a 50-ohm corbon mike {T-17, RS-38,
etc.}, a headset {2000 to 8000 ohms) and a 15 ft.
whip antenna. For moximum output the power supply
must furnish 50 watts total of 425, 6, and 1.5 volts DC.
However, the receiver operates 20 hours continuously
from 1 BA-48, which furnishes 90 and 1.5 volts. Com-
mercial equivalents are Burgess 6TA60, Eveready
W369, RCA VSO54 and Ray-O-Vac AB64. In new
condition, with all tubes. Price each $24.50

TEST SCOPE—SYNCHROSCOPE—
PULSE ANALYZER

1D-59 /APA-11. Late production.
Modular subassembly construc-
tion. Video amplifier is flat to 4
mc. 3BP1 presentation. Test-scope
sawtooth 25-20,000 cy. Hos all
normal test-scope confrols. As
synchroscope and pulse analyzer,
occepts positive or negative puls-
es. Video delay circuit permits leading edge of pulse
to be seen. Calibrated-dial horizontal shift measures
pulse durations from 0.5 to 100 microseconds. Sine-
wave-oscillator calibrator measures recurrence rates
from 200 to 6000 pps accurate within 0.4%. Built-in
power supply requires 115v, 400 cy, 196 watts. Ex-
ternal 60 cy power supply may be made to furnish plus
350 and —1300 vdc and 6.3 vac. In excellent condi-
tion, with all 19 tubes, schematic with parts values,
parts-location pictures, operating instructions, theory ex-
plonation, and maintenance charts. Shipping weight 60
Ibs. Used, good. Price each $16.95
BC191 TRANSMITTER
Excellent condition. ceeeeeeeeen.. Price each $14.95

NT-6 WILLARD
6-VOLT STORAGE
BATTERY

Rated 2.4 amp. hr.
Approx. dimensions:
32" Lx1 %" w.x2 %" h.
Weight: T |b. 3 oz. [plos-
tic case) Dry chorged
PRICE $2.50 ea.

AN/CRC-7 VHF TRANSCEIVER

ﬂl“j_;—'
s
With voice or transmit tone, used with air-sea rescue
work. Crystal controlied. 140.58 mc. Used, good.

See Conversion Data April '58, CQ
$15.00 each (less battery)

NO C.O.D's. REMIT FULL AMOUNT WITH ORDER. ALL
PRICES F.O.B. PASADENA.

C & H SALES CO.

2176 E. Coloradn St Pasadens 8, Callf.
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Use Shunt Feed

(Continued from page 47)

Since the shunt-fed class B plate
modulator worked so successfully, the
author decided to apply the shunt-feed
system to a choke-coupled (Heising)
modulator for a low-power trans-
mitter. The usual problem in Heising
modulation is that of having to reduce
the plate voltage on the modulated
r.f. amplifier in order to achieve 100%
modulation. Heising modulation is the
oldest system of plate modulation and
usually consists of a class A audio
amplifier coupled to the r.f. amplifier
by means of a modulation choke coil,
as shown in Fig. 3. The d.c. plate
voltage and plate current in the r.f.
amplifier must be adjusted to a value
which will cause the plate impedance
to match the output of the modulator
since the modulation choke gives a
1-to-1 coupling ratio. In choke-coupled
modulators, the output peak voltage
of the modulator must be such that
the a.f. voltage on the plate of the
amplifier is equal to the d.c. plate
voltage on the r.f. amplifier if 100%
modulation is to be obtained. Then the
r.f. output will fluctuate between twice
the unmodulated r.f. voltage and zero.
To obtain 1009% modulation, i.e., in
order that the peak a.f. voltage de-
veloped across the choke shall be
equal to the d.c. voltage on the ampli-
fier tube, it is necessary that the
voltage on the r.f. amplifier plate be
reduced from that on the modulator
tube by means of a resistor (R) as
shown in Fig. 3. Capacitor C in Fig. 3
is used to bypass the audio frequen-
cies around R. This type of modulator
is rarely used except for very low
power sets of the portable type. A
higher degree of distortion can be tol-
erated in low-power emergency phone
transmitters using pentode modulator
tubes so the series resistor and bypass
capacitor are usually omitted in such
transmitters.

Fig. 4 shows the shunt-feed system
as applied to choke-coupled modula-
tion. If the final amplifier tube of the
r.f. section has been decided upon,
the normal plate voltage can be de-
termined as well as the plate current.
Simple calculations will give us the
r.f. amplifier plate impedance and the
amount of audio required for 100%%
modulation. Since the arrangement
shown will give a 1-to-1 coupling ratio,
the tube selected for the class A
amplifier modulator should be capable
of delivering the necessary audio at
the same plate impedance as the final
amplifier. As stated previously, the
a.f. voltage on the plate of the modu-
lator tube should swing to a point
equal to the d.c. plate voltage on the
r.f. amplifier for 100% modulation. In
Fig. 4, in order to accomplish 100%
modulation, the plate voltage on the
modulator should be somewhat higher
than the d.c. applied to the r.f. ampli-
fier. '

The author applied the shunt-feed
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system to a very low power 29 mc.
transmitter to determine its effective-
ness. The results were most gratify-
ing. The input to the final amplifier in
this small transmitter is 1.08 watts.
Allowing for circuit losses, it was de-
termined that about 0.6 watt of audio
would be required to adequately mod-
ulate the amplifier. It didn’t take long
in checking the available tube manu-
als and charts to come up with a suit-
able class A amplifier. A 6AK6 with
135 volts on the plate delivers 0.6
watt of audio with a load resistance
of 12,000 ohms. The subminiature tube
in the final runs full power with 120
volts at 9 ma. on the plate. The im-
pedance mismatch is negligible. Re-
ports received from local stations are
gratifying. Every station worked has
commented upon the excellence of the
modulation voice quality as well as
percentage. More often the comment
is that the rig is the best sounding
low-power transmitter that has been
heard. The results around the Wash-
ington, D. C. area have been most
satisfying to the author who now
plans to utilize the: flea-power trans-
mitter for portable operation.

Tt is hoped that this review of shunt
feed of audio may be of assistance in
expanding your approach to plate
modulation of your present transmit-
ter or the new one that you may be
planning. The shunt-feed system may
save money in that you may already
have, in your junkbox, the necessary
components for modulating that low-
or high-power rig effectively and at
less cost to you. Try it and be pleas-
antly surprised!

ANCHOR CHUCK KEY
By PETER BARNA

AVING tired of always looking for my
chuck key, I wrapped a heavy elastic
band around the power cord close to the
drill handle, then tied a short, stout
string to the chuck key and the loose
end of the elastic.

When in use the elastic allows enough
stretch to tighten the chuck, meanwhile -
keeping the key well out of the way
when not needed. The length of the
string will be determined by the size of
the drill and the siretch of the elastic

used. —50-

Use elastic to keep chuck key anchored.

RADIO & TV NEWS
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CIRCUITRY
CROSSWORD

By JOHN A. COMSTOCK

ERE’S a little teaser to try during the coffee break at the

shop. All you active radio and TV technicians should be
able to bat this out in record time—but watch out for a
couple of tricky definitions—they are lurking!

(Solution on page 129)

DOWN
. Visibleelectrical discharge.
.Lots of lines but no pic-

ture.

ACROSS
1.Color in TV. 1
3.0ne type of TV trans- 2
former.
8. Solder ingredient. 4. Output device for sweep
10. Most speakers have one. circuits.
12. Selector for TV or FM. 5. Works on TV r.f. and if.
15. Found in phono pickups grids. (Abbr.)
or on meter faces. 6. Alternate to 40 Across.
16. Receives or radiates r.f. 7.8ynonym for 3 Across.

(Abbr.) 9. Zero reading.
17.8mall amount of current. 11. Type of tube base.
(Abbr.) 13. Designation on tube bas-
21. Intelligence in electronics. ing diagram. (Abbr.)
22.Voltage that provides 14. Some color generators
scan. produce this.
23. Inert-gas tube. (Abbr.) 18. ratio.
24. Tube-type suffix. (Abbr.) 19. One in every TV set.
25. Record players may pro- 20. May connect to test probe
duce this. or circuit component.
26. Tip of a test lead. 22. An abrupt flow of heavy
27. One of the color TV phos- current.
hors. 24. A color CRT has more
29. Specific length of trans- than one.
mission line, often used 28. Makes for a “clean sweep.”
for matching. 29.Complement of equip-
32. Characteristic that distin- ment.
guishes 27 Across from 30. For grounding or travel-
other colors. ing.
33. Meter with high input im- 31. Over 40 million homes en-
pedance. joy this. (Abbr.)
36.Combination circuit. 34. Eliminates unwanted fre-
(Abbr.) quencies.
37.Hartley or Colpitts. 35. Controls signal strength
(Abbr.) in radio. (Abbr.)
40. Pattern to check linearity 38. Found in tube manual
or convergence, along with 13 Down.
41.Common transducer. (Abbr.)
(Abbr.) 39. Not a gas tube. (Abbr.)
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JUST OUT!

BIG NEW

-E Transistor Manual

Latest applications, circuit diagrams
and specifications

The greatly expanded new 3rd Edition of General Electric’s Tran-
sistor Manual 1s just off the press. Throughout its more than 160
pages you’ll find the very latest advances in the art of transistors
and rectifiers.

There are 50% more pages. .. plastic binding which allows the
manual to lie flat when open...expanded applications section in-
cluding new Hi-Fi circuits and a complete stereophonic sound sys-
tem...all the latest G-E transistor specs...list of over 175 new
Registered JETEC types ... many new circuits, with a new circuit
index to make them easy to find. Parameter symbols are com-
pletely explained, with full instructions on how to read spec sheets.

The G-E Transistor Manual has become the most-used book in
the transistor field. Get your copy from your G-E Tube Distributor
—or by mailing the coupon below.

Partial List of Contents:

Transistor Switching Circuits
Transistor Logic

Tetrode Transistors

Silicon Controlled Rectifier
Power Supply Circuits
Specifications

Basic Semiconductor Theory
Construction Techniques
Basic Amplifiers

Hi-Fi Circuits

Radio Circuits

Unijunction Circuits

L s s

General Electric Company
Semiconductor Products Dept., Section S5898 -
Electronics Park, Syracuse, N. Y.

Rush me the new enlarged 3rd Edition of G.E.'s Transistor Manual.
| enclose $1.00. {No stamps, please)

e A T AT T

Name
Address
City Zone State =
ﬁzﬁl||I|||||||]H||||I|IH]||l|llllllm”ll”ll|I|||I|||||I]Il|||lllI[“Illll|||||||I||||||||||IIHI|||||U!H||||||I|l|||IllimlIHHHl|||l|Hl||||||||I|||||||||||||||||||I||||||HHHIHI]I%.
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Attention P

WW (Continued from page 48)
THE SECRET OF |

"BUYING SMART"

costs you only a Dollar!

You've noticed how some people
seem to have a knack for buying photo
equipment. Before they go into a store
they know the kind of equipment they
want, the manufacturer, model, fea-
tures, and the price. They’ve compared
beforehand . . . and saved themselves
time, effort and money.

What's the secret? For many it’s the
Photography Directory & Buying
Guide ...a handsome catalog of all
photographic equipment on the market
compiled by the editors of Popular
Photography. It tells you everything
you want to know about more than
5,000 products, from cameras and
lenses to film and filters—for black and
white or color, for movie or still pho-
tography. The cost? Only $1.00.

1958 Edition
Has These
Extra Features

Besides listing over 5,000 new photo
products (and illustrating more than
1,000 of them), the 1958 Photography
Directory & Buying Guide includes
helpful, simplified CAMERA COM-
PARISON CHARTS. These charts
compare the prices, shutter ranges, lens
speeds and other features of over 300
press, 35mm and reflex cameras. In
addition, a special 16-page section on
FOTO FACTS gives data and figures
on filters, films, lenses, exposure and
conversion scales. An exclusive bonus,
PHOTO SHORTCUTS points out
ways to save money when you shoot,
light, print and process. A section on
PORTRAIT LIGHTING SETUPS
lists tested diagrams for lighting a
model. As additional features, the 1958
Photography Directory suggests sample
MODEL RELEASE FORMS and a
roundup of the LATEST BOOKS ON
PHOTOGRAPHY.

The new Photography Directory is
now on sale. This 1958 Edition, priced
at only $1.00, will sell fast! So to in-
sure yourself of a copy, pick one up at
your newsstand or photo dealer’s now.

| available

Tape Preamp

Thus the input resistance would be
in the range of 2000 to 10,000 ohms
with a bias for low transistor noise.
The transistor is operated in the
common-emitter configuration since
we are interested in maximum power
gain. Fig. 4 indicates the impedances
in commercial tape heads
currently on the market. Now we
want to choose a head impedance that
will most nearly match the transistor
input impedance at the frequency
where the signal-to-noise ratio is most

| eritical. It so happens that for the

ZIFF-DAVIS PUBLISHING CO.

434 S. Wabash Avenue
Chicago 5, lllinois
1no

hybrid circuit this occurs at the low-
frequency end of the audio spectrum.
From Fig. 4 we see that the higher
impedance head will be a closer match
at 50 cycles for a transistor input
resistance of 2000 to 10,000 ohms.
This arrangement gives maximum
power transfer in the middle of the
audio range. At 50 and 15,000 cps, the
mismatch is about the same degree,
giving a nearly equal signal-to-noise
ratio at both frequencies. This re-
sponse can be seen in the lower curve
of Fig. 7.

Transistor-Tube Preamp

Fig. 6 is the hybrid preamplifier
circuit that was developed after taking
into consideration all of the points dis-
cussed thus far. The 2N508 transistor
is biased at approximately .5 ma. from
a constant-current source for good
current stability with temperature and
transistor interchangeability. R. biases
the base for the desired collector-to-
emitter voltage and since this bias is
taken from the collector, the d.c. feed-
back helps to keep the collector-to-
emitter voltage in the range of 1.5 to
4.5 volts. This voltage varies with the
leakage current of C. and with hrz
(d.c. current gain) for different tran-
sistors. This range of V¢: bias has
little effect on the operation of the
preamplifier. B; in conjunction with C,
improves the signal-to-noise ratio of
the transistor stage by reducing the
gain by means of increased degenera-
tion below 50 cps. R:; also improves
the fidelity and frequency response
slightly. R; cannot be made larger
without further degrading the high-
frequency response. The loss in gain
results from the transistor collector-to-
emitter capacity shunting E..

Fig. 5 is a graph of the equalization

Fig. 8. Noise factor versus emitter current.

nF = TOTAL NOISE POWER AT THE OUTPUT
> NOISE POWER AT THE OUTPUT RESULTING
FROM THERMAL NOISE IN Rg
(Rg= GENERATOR RESISTANCE}

NF

Te
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FREQUENCY
Fig. 9. Noise distribution for transistors.

required to compensate the signal ap-
pearing across R, as shown in the
lower curve of Fig. 7. The required
15 db of bass boost below 250 cps is
the function of R: and C:. The 15 db
treble boost is provided by Rs and Co.
The equalization in the 12AXT7 stage
gives the output preamplifier response
shown in the upper curve of Fig. 7.
This curve was obtained using a pre-
recorded stereophonic alignment tape,
the Sonotape SWB-AL 101. A perfect-
ly equalized system should give a flat
output on playback. This provides cor-
rect equalization for nearly all of the
recorded tapes on the market. It was
found desirable to start the low-fre-
quency roll-off at 50 cycles (see Fig.
1) in order to improve the signal-to-
noise ratio. The high-frequency end
starts to drop off because of tape head
losses, as shown in Fig. 1.

(EDITOR'S NOTE: All curves shown
were obtained using a Michigan Mag-
netics stereo tape head, Model 5B20,
although any high-impedance head
rated at 5000-6000 ohms at 1000 c¢ps
would be suitable. Naturally, for
stereo operation two preamps are re-
quired.)

The standard reference level for
signal-to-noise measurements in tape
recorders is the maximum level at
which a 400-cycle signal can be re-
corded at 2% harmonic distortion. The
hybrid preamplifier of Fig. 6 gives a
signal-to-noise figure of approximately
60 db, depending on the tape deck and
head with which it is used. The noise
level varies widely depending on the
head structure and the shielding and
physical layout of the motor and
transformer fields, ete.

The harmonic distortion of the cir-
cuit measures approximately 3 % at
1 volt r.m.s. output. This is well below
the tape’s 2% harmonic distortion at
the standard reference level for ap-
proximately 1.3 volt r.m.s. preampli-
fier output.

Noise Considerations

The 2N508 transistor was selected
for use in this circuit because, basical-
ly, it is a high-gain, low-noise unit. A
low-noise transistor circuit requires
that the transistor be driven from a
low-impedance source. The emitter
impedance to ground should be low.
The signal-to-noise ratio improves as
the emitter current is decreased to a
point where the gain reduction be-
comes greater than the noise reduc-
tion. This point varies with transistor

RADIO & TV NEWS
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indispensable ‘working tools’
at the bench or in the field
RIDER BOOKS AND MANUALS

PORTABLE AND CLOCK RADIOS, by Ben Crisses
and David Gnessin. You can learn all about port-
able and clock radios—their circuitry, their repair,
in this modern book. Begmmng with typical port-
able radio circuits, emphasis is placed on filament
cireuitry and how major problems of current dis-
persion are handled. Transistor circuitry is cov-
ered. Stress is placed on portable radio power
supphes for battery circuits and battery and AC-
DC circuits. Numerous battery testing techniques
explained. Covers repair, replacement and align-
ment plus a detailed discussion of probable
mechanical troubles, replacement procedures and
short-cuts. Tips on extending the life of the set
are discussed. Clock radios, their circuitry, a wide
variety of clock movements, how to adjust them
and locate defects also co»ered Tips on cleaning
and lubricating clock mechanisms. #224. $2.75.
HOME AIR CONDITIONING — Installation & Repair
by J. Derman, F. Makstein, H. Seaman. This
modern, completely practical text by three experts
in the field of home air conditioning, enables any-
one to understand the organization, operation,
installation and repair of all types of home air
conditioners. Starting with the principles of the
process of cooling air, it covers all facets of home
air conditioners.

Both electrical and mechanical components are
fully identified, described and illustrated, permit-
ting instant recognition of the parts. Funetion of
each part, its contribution to the entire unit is
explained in detail. Troubleshooting and repair
techniques are completely covered plus informa-
tion on how to pinpoint specific troubles by their
symptoms. Typical window & package installations
and smaller commercial installations are discussed.
Tells how to select the proper unjt to meet the
requirements set by windows, walls, floors, ceil-
ings, the cubic dimensions of the space to be
served and the number of people for which the
unit will be used. An extremely practical and
useful guide for all who seek entry into the-lucra-
tive air conditioning field. #211. $3.50.
REPAIRING TELEVISION RECEIVERS, by Cyrus
Glickstein. The most modern completely practical
book, written by an expert with long experience
in television receiver repair. Devoted to trouble-
shooting and repair techniques which are modern,
yet down-to-earth, Covers the use of simple as
well as elaborate test equipment of all kinds. Pro-
fusely illustrated. Soft Cover, 212 pp., 53" x 8%,
illus. #191, Only $4.40.

3rd SUPPLEMENT to the RECEIVING TUBE SUB-
STITUTION GUIDEBOOK, by H. A. Middleton. A
must for every technician! Contains more than 830
latest receiving tube substitutions « more than 200
picture tube substitutions « more than 230 Amer-
ican to European tube substitutions « more than
200 European to American tube substitutions « a
cumulative index listing the tube types treated in
the basic book and all 3 supplements. It pays for
itself almost immediately! #139-3—Soft Cover, 72
pp., 8%” x 117, illus. Only $1.35.

RECEIVING TUBE SUBSTITUTION GUIDEBOOK, by
H. A, Middleton. #185—Soft cover, 224 pp., 8%"
x 117, illus., $3.00.

FIRST SUPPLEMENT, #139—Soft cover,
81%” x 117, illus., $.99.
SECOND SUPPLEMENT, #139-2—
81" x 117, illus., $.99.
ADVANCED TV SERVICING TECHNIQUES, by Zbar
and Schildkraut. A complete advanced TV servic-
ing course, developed by the Radio-Electronics-
Television Manufacturers Association. Shows how
to use every conceivable type of test equipment,
how to service every part of a TV receiver. Ex-
plains latest techniques. Soft cover, 8%” x 11”
MAIN TEXT, 192 pp., illus. #161, $3.60
LABORATORY WORKBOOK, 32 pp. #161-2, $.95.
TV PICTURE TUBE-CHASSIS GUIDE, by Rider Lab
Staff. This easy-to-use TV tube type chassis guide
covers all picture tube types used in TV receiver
production from 1946 to February 1957—over 7,000
listings. Organized by chassis number, and in some
cases, by models so that the technician can imme-
diately locate the correct picture tube type simply
by knowing the chassis number, #204, Only $1.35.

RIDER'S NEW $ D © SERVICE

(‘‘single diagram only”’)

48 pp.,

Soft cover, 48 pp.,

ONLY 50¢ PER CHASSIS AT YOUR LOCAL JOBBER

NOW AVAILABELE

Finest TV Service
Information Anywhere
only 521 .00
Rider books, manuals, S D O are available at your

Parts Jobber. Look for the Rider Bookseller. If
these books are not available, order direct.

JOHN F. RIDER FlIII.ISHEI, INC..

¥~ 116 West 14th Street, New York i1, N, ¥,
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types but may be about .2 ma., as
shown in Fig. 8.

Quite often a low-noise transistor
is specified by a spot-noise figure
measurement at 1000 cps with a very
narrow bandwidth. Two transistors
may be separated by 7 db with this
measurement and by only about 2 db
when the noise is measured over the
entire audio spectrum. This indicates
that the noise contribution differs at
various frequencies and means that
we cannot always judge the low-noise
merits of a transistor by the 1000 cps
spot-noise figure. Fig. 9 shows a likely
pattern of noise distribution in the
audio spectrum for a low-noise and a
high-noise (dashed curve) transistor.
The rising portion of the curve is
often referred to as 1/f (flicker or
excess) noise.

Usually the noise contributed by the
2N508 in this hybrid circuit is well
below the noise level resulting from
the hum and noise induced in the
magnetic tape head.

The hybrid preamplifier circuit is
easy to equalize since the compensa-
tion is divided between the bass and
treble boost with each requiring less
than one-half the conventional bass
boost needed with tubes. Using a tran-
sistor eliminates many of the problems
associated with the shock mounting
of a tube to avoid microphonics. A
better signal-to-noise ratio can be
realized without resorting to selection
of special tubes. Tape heads with dif-
ferent impedances may be used by
changing the 12AX7T boost circuit for
a flat output, using a standard test
tape such as the Sonotape SWB-AL
101.

PRE-FORMING PART LEADS
By ROBERT L. STONE

BTAINING a professional-looking job

when building up printed circuit
boards is quick and easy with this meth-
od of pre-bending resistors and capacitor
leads.

Dime-store brads and a block of serap
wood are all the materials required.
Working with a prototype of the com-
ponent to be duplicated, place it on the
board and drive brads as indicated in
the diagram.

Snip off brad heads with diagonal
cutters. Remove the prototype and in-
sert components to be duplicated. Bend
the leads around the brads to the desired
angle and snip to length.

Board for pre-forming component leads.

FIRST BEND

CUTTERS)

www americanradiohistorv com

it’s so easy to
learn all about

DIGITAL COMPUTERS
TELEVISION

THE RIDER ‘PICTURE-BOOK’ WAY

It’s no mystery why Rider ‘picture-book’ training
eourses are the easiest, quickest, most econosmical
way of learning all about electronics. Text is writ-
ten in down-to-earth English and explanations are
thorough enough to satisfy the niost critical engi-
neer. Coverage of each subject is completely up-to-
date. Fundamentals are presented . idea-by-idea,
page-by-page permitting the reader to build his
knowledge step-by-step. Specially eonceived, easily
understood illustrations support the text and make
each subjeet crystal-clear. At least one big illustra-
tion on each page! Here are two new ‘picture-book’
courses —

BASICS OF DIGITAL COMPUTERS
by John S. Murphy

catapults you into the exciting new field
of digital computers

Written by a veteran teacher and training expert
in the computer field, this 3-volume ‘picture-book’
training course lays the foundation of digital com-
puter system concepts for learning all about digital
computers. Using the fundamentals of communi-
cation electronics as a basis, it highlights the
elemental uses of tubes, diodes and magnetic cores
in digital computers.

This 3-volume set starts with digital computer sys-
tem background, progresses to the basic building
blocks of the logical systems and presents the
details of transition from communication elec-
troni¢s to computer electronics. It ties together
logical building blocks and elemental circuits thru
typical examples combining their use. Finally, the
course deals with major units in a digital com-
puter from a systems points of view.

Ideal as a starting point in the field of digital
computers for technicians, engineers and engi-
neering students. Excellent for programming per-
sonnel, field sales engineers, maintenance men
and for anyone who wishes to broaden their knowl-
edge of this new, rapidly expanding important field.
#196~3 volumes, soft covers, $6.95 per set

#196-H—cloth bound, 3 vols. in one binding, $7.95

BASIC TELEVISION
by Dr. Alexander Schure

Newcomer, or old ‘pro’ you can
learn all about television

Editors of leading electronic magazines, service
technician publications and industrial magazines
~the experts—unanimously acclaim BASIC TELE-
VISION, new five volume Rider ‘picture-book’
training course, as the easiest possible way of
learning all about black and white television. Here
are typieal comments from prominent magazines.

Electronic Technician, April 1958
“One_picture is worth 10,000 words,” so you can
imagine the information centained in the more
than_’iOO.ﬁgures includéd here. Each of these
drawings is illustrated in the manner which makes
the most difficult concept readily understandable.

Radie & Television News, May 1958
There is no reason why the student with an ele-
mentary radio and electronics background couldn’t
use this ‘course’ as a springboard to a career as a
service technician in the television field.
Telephony, April 1958

This is undoubtedly the most understandable pre-
sentation of the basic theory, operation and cir-
cuitry of black and white television ever published.

#198-5 volume, soft covers, SIO per set
#198-H—cloth bound 5 vols. in one binding, $11.50

Basics of Digital Computers and Basic Television
are now available. If you cannot get them where
you normally buy your books, order direct.

10-duy unconditional money-back guarantee

WJOHN F. RIDER PUBLISHER, INC,
1% 116 West 14th Street, N.Y_ 11, N. Y.
I enclose 3. .. Please send me:
BAS OF DIGITAL COMPUTERS
set (soft cover) 36 95 {1 Cloth bound edition, $7.95
0 5 vol. BASIC TELEVISION set fsoft cover)
$10.00 (3 Cloth bound edition, $11.5

1 understand | may return the hooks in 10 days for
refund of full purchase price if not satisfied.

‘----_-_..__,.,,
[ e

Name
Address
City Zone State,
OO O IO O I 5 0 I bS5
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190—9050 KC

ALL BAND RECEIVER

AIRCRAFT ¢ WEATHER ¢ BROADCAST ® MARINE ¢ MOBILE
FOREIGN ¢ AMATEUR—40, 75, 80 & 160 METERS

NAVY ARB/CRV 46151—Four Band, 6 Tube Suberhet—Local and remote tuning
and band change; illuminated dial, sharp & broad tuning; AVC, CW, provisions for
operation of DU-1 Loop. Complete with Tubes: [/128A7, 171246, 4/I2$F7 & 24

Volt Dynamotor. Size: 8” x 7" x 16”. Conversion for 12 volt or (15 V $ 8 95
60 cycle available. Price—Used........... .o,

ABOVE—Converted to 12 Volt, with Dynamotor (No electric band change) $24.95

Cable, with Plugs...

Conversion for 115 V 60 cycle with Spin Dial,
& Off Switch (all on front panel) —KIT of

2.75

Conversion—as Above—for {2 Volt DC—KIT of PARTS, with Dynamotor $1 0 00
Remote Control Box $2.00 Tuning Kneb, for large splined shaft....$1.00
Remote Control Head 2.00 T-Shaft Adanter f/remote & local tuning. 1.50
Remote Control Shaft | .50 Plugs only f/Rec. or Control Box..... Ea. i 00

Phone Jack, CW, Volume Control, On
PARTS, with Instructions....$10
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TEST OSCILLATOR
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Meter for 75 MC. Crystal con-
trol, Modulation 400, 1300
4000 cycles. Battery uperated 1.5
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& Trans. Chassis only—no case—part of BC- $ I 4 95
376 Test Set. Price with Tubes & Crystal.

Price, less tubes and crystal..................... $8.95
BC-357 MARKER BEACON REC.: 75 MG, w/Tubes:
12C8 & 128Q7 & sensitive relay which operates when
signal is received.

Onera’(lng voltage 24 VDC. Prices:
New............... $5.95 — Used $3.95

MODULATOR AUDIO AMPLIFIER

Provides variable audio mod.
ulation 200 to 4000 cycles,
with Diode Bias, Sweentime,
Pulse delay, and Width Gon.
trols.  Standard 19" rack
mounting. 115 Volt 60 cyele
voltage regulated power sup-
ply. 20 Tubes: 14/12SN7,
1/5U4. 3/VR-150, 1/6L6.

ﬁevll/sxs. $|9|95
15 Reels in Case................ L $ I8l95

FIELD TELEPHONE
SWITCHBOARD

BD-71 Portable Telephone
Switchboard—6 private lines or
extra party lines for use up to
20 miles, Hand ringing magneto
type, using flashlight batteries.
Automatic signal, night light &
alarm. Desk tybe cabinet with
folding, adjustable legs. Wt.: 60
Ibs. Size, with legs folded: 18” x
12”7 x 147, Complete with Headset & Chest
Mic.—New: $24.95................. Used: $|4 95
Telephone Handset—3$3.00 Extra.
Extension Phones for use with above: .
EE-8 Field Telephone, in canvas carrying
Case — Used
RM-29 Wall Phone—with Handset and
Hanger — New........cc..oiiiiieeiiiiiunns
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(Specify type when ordering.)
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BC-3050 FM—30 to 50 MC—!0 MC Spread.New: 29.95
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BC-683 FM—27 t0 38.9 MC—Used: $24.95—New: 28.95

DYNAMOTORS:
12/625 VDG 225 MA DM-35 N: U: 811.95
12/220 vDC 80 MA DM-34 N: U: 295
12/540 VDG 450 MA DA-[2 N: U: 11.95
12/440 VDG 200 MA N: U: 9.95
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Scatter Communication
(Continued from page 32)

losses, the distinct advantages of this
propagation technique have made it
worthy of exploitation. System reli-
ability is a prime factor, as will be
seen, and other advantages will be-
come evident as the discussion con-
tinues.

V.H.F. and U.H.F. Scatter

It is now opportune to distinguish
between the two types of scatter com-
munication that have been developed,
namely v.h.f. and uh.f. Above the
m.u.f.,, scatter from the ionosphere is
utilized in the v.h.f. range of 30 to
100 me. In particular, scatter from
the E layer is used in the 50 mec. band.
This has resulted in reliable links of
from 500 to 2000 miles per hop. Ex-
perimental links in the v.h.f. bands
have been established in northern
regions, as well as in the United
States, to investigate the effects of
ionospheric disturbances on ionospher-
ic scatter. Large rhombic antennas
were aimed at the E layer at path
midpoint and recordings of carrier
strength divulged signal levels, signal-
to-noise ratios, and fade effects. The
experimental data confirmed the con-
tinuous variation of the signal, with
fade rates up to 10 cps. Supposedly,
this is due to multi-path effects as
previously described. The fade may
also be quite deep, often more than
20 db from average.

Ordinarily, radio communication in
arctic regions is difficult because of
polar blackouts, aurora, and other
atmospheric disturbances. However,
under circumstances such that regular
communication links are ineffective,
scatter has proved to be reliable and,
in some cases, the signal has been
enhanced by the disturbance. Scatter
is unaffected by many ionospheric dis-
turbances, so a high degree of path
reliability is one of the very impor-
tant values of scatter communication.
Such v.h.f. scatter links, above the
m.u.f., may be of fixed frequency and
yet provide a consistent signal over
periods of years. Scatter from the F
layer has not been satisfactory for
exploitation, but future work may dis-
prove this. The E-layer scatter does
not disappear at night as does ordinary
ionospheric skip from this layer.

The channel space available in the
u.h.f. bands is attractive, since in this
region wide-band communication may
be realized. Thus, the second type of
scatter propagation has been developed
in the range from 100 to 10,000 mc.,
using the “weather” atmospheric layer
for ‘tropospheric scatter.” There is
no effective ionization in the tropo-
sphere, but there is variation in the
dielectric constant and temperature of
the medium as the air pressure
changes with altitude. Water vapor
may vary the dielectric constant, so
the same “blob” theory of turbulence
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applies to this medium of scatter. The
tropospheric signal decreases rapidly
with distance. The fall off of signal
strength with frequency above the
m.u.f. is rapid for ionospheric scatter,
but is slow for tropospheric scatter.
Tropospheric systems are therefore
useful for path distances of from 100
to 500 miles.

Fading Problems

We have already mentioned that a
scatter signal is characterized by a
“normal” rapidly fluctuating fade due
to the multiple signal paths in the
scatter volume. Additional fades have
been attributed to Doppler frequency
shifts resulting from meteor trails,
passing aircraft, or other moving ob-
jects in the path. Such fades may
vary from microseconds to several
minutes’ duration and produce fre-
quency and amplitude variations in
the signal. Slow fades are also experi-
enced where the average signal may
change over periods of hours or longer.

Noise in the signal is generally due
to cosmic rays or other solar sources.
Aurora is associated with another
noise modulation, named “sputter” be-
cause of its distinctive sound, resulting
in a 200-300 cycle fade.

Because of the random variations
of the fades, statistical studies have
been made of the signal path losses
with some interesting results. Com-
plete statistical analysis takes into
account Rayleigh and Gaussian prob-
ability distributions for fade amplitude
and duration. It is found that the
chances of ever receiving a 1009 sig-
nal on the one hand and no signal
(0%} on the other, are practically
impossible. With a given system and
signal path and over a long period of
time, a certain “statistical average’ or
median signal-to-noise ratio will be
found. The probability of signals fall-
ing short of this value can be deter-
mined. It may be found that for 1%
of the time, fades of 20 db are experi-
enced; and for 0.1% of the time fades
reach 30 db. Thus, during these
periods of time, fades will reduce the
signal-to-noise ratio. Fortunately, the
heaviest fades are encountered for the
smallest percentage of time so that
the minimum signal-to-noise ratio is
found for only minimum time. For ex-
ample, a link may have a median
signal-to-noise ratio of 25 db. For 1%
of the time fades may reduce this
ratio to 11 db, and for 0.1% of the
time, deeper fades may reduce it to
only 5 db. In practical terms, it is scen
that in order for this system to be re-
liable 99% of the time it must be
capable of operating with a 11 db
signal-to-noise ratio. To increase sys-
tem reliability to 99.9% requires
operation from 5 db signal-to-noise
ratio.

Diversity reception provides some
solution to the rapid fade problem.
The signal will seldom exhibit the
same fade at two different locations
at the same time. Additional antennas,
spaced some 50 to 100 wavelengths
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apart, have their signals combined.
High orders of diversity, that is com-
binations of several antennas, may
reduce the effects of rapid fades by
adding the signals to a sum close to
median level. This space diversity (ad-
dition of antennas) may be combined
with frequency diversity (use of the
same modulation on several frequen-
cies) to combat the fast fade problem.
Ideally, diversity combiners increase
the signal strength during fades, with-
out increasing the noise, so that sig-
nal-to-noise ratios are thereby im-
proved.

By means of diversity, the signal
can be recovered despite the fast fade
introduced over the scatter path. The
result is a highly reliable propagation
path which is immune to the usual
atmospheric disturbances.

Equipment Requirements

Several requirements dictate the de-
sign of equipment for scatter. With a
high path reliability to exploit, equip-
ment should be extremely reliable,
to insure dependable communication
links. Because of the weak signal over
the path, equipment must operate from
minimum signal-to-noise ratios, with
low noise factor and high sensitivity.
For efficient spectrum utilization,
multi-channel modulation is used to
permit transmission of many tele-
phone, teletypewriter, or facsimile sig-
nals simultaneously.

Multi-channel modulation is accom-
plished by “multiplexing” techniques.
Frequency-division and time-division
multiplex are the two methods most
commonly used. Time-division multi-
plex may be likened to a commutator-
type rotating switch which samples
any particular signal circuit for only
a fraction of the total time. Bits from
each signal circuit share a common
modulation channel, separated by time
intervals. Only a part of the total sig-
nal information is utilized in the mul-
tiplex channel but, in many cases, the
sampling rate is fast enough to collect
adequate information.

Time-division multiplex requires
minimum bandwidth and is used for
modulating v.h.f. scatter systems,
which have little spectrum space avail-
able. Many ingenious methods of

Fig. 2. (A) The time-division multiplex
principle and (B) frequency-division mul-
tiplex method. For explanation, see text.
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adapting this multiplex technique have
been devised to fit the available band-
width and to function with low signal-
to-noise ratios.

With wide-band modulation avail-
able over u.h.f. scatter links, the wider
frequency-division multiplex may be
exploited. Fig. 2 illustrates the “base-
band,” which is the audio spectrum
up to say 300 kc., divided into chan-
nels for individual signal circuits. Each
channel is shown as 4 ke. wide, with
0.2 ke. guard space between the chan-
nels. Note that the space from 200 to
4000 cycles has been reserved for
“order-wire,” which is a telephone
circuit used for technical adjustment
and test of the scatter link. Usual
multiplex gear will produce multiples
of twelve channels, so a typical base-
band may contain 12, 24, 48, or 72
channels. The individual signal circuits
are injected into the baseband in the
proper spot by a process of heterodyne
frequency conversion. This may be
compared to the action of a superhet
receiver which converts the incoming
signal into an if. signal by beating
against a local oscillator. For base-
band, the function is to “heterodyne
up,” since the final baseband fre-
quency is usually higher than the in-
coming signal. This multiplex action
permits many signals to share a base-
band by frequency separation of chan-
nels. Frequency-division multiplex re-
quires a wide modulation channel, but
permits all intelligence in each channel
to be simultaneously transmitted.

Thus, by multiplex methods, a scat-
ter link can efficiently carry many
narrow-band signals simultaneously or
wide-band signals, such as television,
may be transmitted over the wide-
band modulation circuits of u.h.f.
scatter systems.

Actual methods of modulation for
scatter systems are currently being
investigated. Both AM and FM have
been utilized, with SSB showing
definite advantages in many respects.
System performance in the face of
noise is of extreme importance. The
threshold effect of M seems to indi-
cate the SSB will be superior at low
signal-to-noise ratios. Theoretical in-
vestigations indicate that SSB is su-
perior in reducing bandwidth, cperat-
ing at low signal-to-noise ratios, and
under multi-path fade conditions.

Designers are overcoming the prob-
lems of developing SSB scatter equip-
ment for the u.h.f. bands. For ex-
ample, sideband information must bear
a definite relation to the carrier for
most SSB receiving systems to oper-
ate, since a carrier must be re-inserted
to recover the SSB modulation. Fre-
quency shifts and fades over the scat-
ter path may destroy this relation, if
the carrier is completely suppressed.
However, if greatly reduced pilot car-
riers are transmitted in the SSB sys-
tem, these pilots may be used for
recovery of the modulation without
distortion.

With only one sideband transmitted,
the SSB system requires considerably
reduced bandwidth for a given amount
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of intelligence, as compared te FM. It
also requires less transmitted power
than other methods of modulation,
which is an important factor in view
of the very high transmitter powers
used for scatter links.

Complete Systems

An idea of the complete scatter sys-
tem may be gleaned from a description
of the equipment. A typical v.h.f. scat-
ter link might make use of high-gain
antennas, separated for diversity re-
ception. Antenna gains of over 20 db
are possible with yagi, Dbedspring,
corner reflector, or rhombic antennas
measuring as much as 1000 feet per
side. Special transmit-receive filters
are included to permit the common
antenna system to function for trans-
mission and reception. The main and
standby transmitters may well be 10
or 20 kw. installations in the 50 mec.
band. Such transmitters may be simi-
lar to the high-power v.h.f. equipment
used in TV broadcast service. High
power output tubes, such as the 6166
may be used, with plate voltages above
5000 and plate currents of several
amps. The exciter may be low power,
utilizing balanced modulators and
other SSB techniques. The tolerances
will be found to be stringent, with
distortion, intermodulation, and phase
shifts kept within microscopic limits.
In some systems, frequency stability
of oscillators may be kept within one
part in 100 million. Such exacting
specifications are needed for certain
types of SSB multiplex work.

Receivers are designed for minimum
noise figure, high sensitivity, and
minimum intermodulation distortion.
Oscillators again are extremely stable.
Accessory equipment is used to con-
vert recovered multiplex into original
teletypewriter or other signal intelli-
gence.

Maximum equipment reliability is
obtained by conservative design, com-
plete spare transmitters and receivers,
and rapid change-over facilities. This
reduces the out-of-service time to a
minimum.

For a u.h.f. scatter system, the an-
tennas will usually be huge, specially
designed parabolic dish reflectors fed
by waveguide horns. Such antennas
may be 28 or even 60 feet in diameter,
with ingenious design to provide me-
chanical strength and minimum warp-
age with wind and icing conditions.

Diversity will again be found, with
suitable microwave diplexing tech-
niques utilized for transmit and re-
ceive. Power may be 10 kw. or more
at frequencies of 1000 or 2000 mc,
using huge multi-cavity power ampli-
fier klystrons as output tubes. Band-
width and linearity are design criteria
and distortion is kept to very low
levels. Exciters may use FM or SSB
with multiplex or TV modulation.

Receivers use microwave crystal di-
ode cavity mixers and traveling-wave
tube preamplifiers. Cascode and low-
noise i.f. amplifiers, often with double
conversion, follow the microwave
mixers.
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In general, it may be seen that
permancnt scatter installations are
rather eclaborate and complex. The an-
tenna installations are engineering
achievements in themselves. Including
spare and standby equipment, a scat-
ter installation may be the size of a
high-power AM broadcast station.
However, recent work has been di-
rected toward producing portable scat-
ter equipment, in particular for mili-

tary tactical use. Systems of one
kilowatt power or so have bcen

mounted in truck-trailer vans, com-
pletely mobile with demountable an-
tennas and primary power plants.
Installations have been designed fea-
turing inflatable antenna systems.
Such equipment may be moved in car-
go aircraft or by helicopter, ready for
tactical usc.

A comparison between a scatter link
and a line-of-sight link is of interest.
The over-all path loss of the scatter
link may be 150 db or more while a
typical line-of-sight path may have a
path loss of 100 db. Although the link
distance is greater for scatter, it is
scen that some 50 db greater gain is
needed for the scatter link. This is
accomplished by higher power in the
transmitter, probably 10 kw. as com-
pared to 10 watts and an antenna gain
of as much as 35 db as compared to
15 db.

Alignment of the scatter link is
difficult because the two sites are be-
yond line-of-sight. The great circle
path is used and surveying must be
extremely accurate. Final alignment is
for maximum signal strength. Path
losses are often difficult to predict or
calculate. The actual received signal
may be —100 to —150 dbw. The re-
ceived signal may fade into the noise
level at times, but the diversity action
previously discussed permits reliable
operation at very low signal levels.

In comparison, it may be said that
multi-path distortion and the limited
spectrum space reduce the bandwidth
possibilities of v.h.f. scatter systems,
but hop distances of 500 to 2000 miles
are possible. The u.h.f. scatter is
limited to less than 500 miles per hop,
but delay distortion is not as severe
and spectrum space is available for
wide-band modulation. Thus tropo-
spheric scatter will provide facilities
for multi-channel multiplex and TV
circuits. The multi-channel possibili-
ties make uh.f. economical for ex-
panding telephone and television net-
works.

Applications

The military and commercial appli-
cations of scatter equipment have
spurred development and installation.
Extensive scatter links are planned
and being installed. Many military in-
stallations are classified, but it is
common knowledge that the ‘““Texas
Tower” radar stations make use of
scatter communication links, as do the
DEW and other arctic early warning
radar lines. Other military networks
are being installed in North Africa
and Europe.
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asringing a bell-.-.. and*from.

the

comfort of your. c"u:g ;

]
*f

’PM!PWU FEATURES:

“ -ASSURED RELIABILITY
e vafantee; :
‘Requirements
tion with illustrated

iz ! Safety devices
Operates.from ov R
w cost; complete package
NOwW!

3100 N. ELSTON AVE. CHICAGO 18, -1LLINOIS
Ma n.uhi__t’ni(efs‘ of Electronic Equipment. Since 1923

73
T GUARANTEAD
PERFORRANCE

Hew

$495

Crown-0-Matic play-

er, less

and case.

Standard and Steres models

Every CROWN unit is Individual_ly guar-
anteed to meet or exceed specifications.

Y

CROWN

' Plays Up To 16 Hours Before Repeating I

Handles 334 and 7%/, ips tapes; up
to 147 reels.

Plays 4-channel stereo as well as
monaural.

Fast-forward, fast-reverse,
magnetic braking.

Either autematic or remote push-
button sequence control.

gentle

Crown - O - Matic of-
fers more features
than ANY other
automatic.

preamps

Write Dept. RN-8 for com-
plete information

INTERNATIONAL RADIO & ELECTRONICS.. CORP.
ELKHART, INDI ANA :
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TRAINS YOU
IN.SPARE TIME
“AT HOME

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Fob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK
SEND COUPON BLLOW for Free Book &
and full details including EASY PAY-
MENT PLAN. NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.,

B.W.COOKE, !R, 7
A
PRES. CLECTRICAL SCHCOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Paulina Dept. C8-H6 Chicago 12, Illinols

i COYNE ELECTRICAL SCHOOL
Television Home Training Div.

500 S. Paulina St., Chicago 12, I1L., Dept, C8-Hs |
| __Send FREE BOOK and details of your Television |
Home Training offer, |
| Name I
| Addres 1
WO Stare |
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M@BILE-RADI®
MAINTENANCE el HOME...;..:.

retainer fees.

RADIO MAINTENANCE”.
MAIL THE COUPON
TODAY!

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida

At no obligation, please send me Free booklet
and tecinical data on Lampkin meters.

Address

City. State.

|
i
i
I
1 Name.
i
1
|

It's a rapidly growing industry that prac-
tically guarantees a high, regular in-
come to qualified independent service-
men. Thousands of new transmitters are ’

licensed each month — and must have In addition to your present

a service contract which provides for

To learn about rates . . . typical
contracts . . . and take home pay
...send for the free booklet “HOW
TO MAKE MONEY IN MOBILE-

Y
A BIGGER CAR...
AND MONEY
IN THE BANK! "

regular maintenance...plus periodic FCC test eqvipme_nf you’ll want
checks. The usual method of payment is these Lampkin meters.

LAMPKIN 105-B

" FREQUENCY METER
“ RANGE 0.1 TO 175 MC.
AND UP
¥ PRICE $220.00

LAMPKIN 205-A FM

MODULATION METER
| RANGE 25 TO 500 MC.
PRICE $240.00

LAMPKIN LABORATORIES, INC.
! WFM Division
BRADENTOMN, FLORIDA

SUITS NEED PRESSING—
MERIT DEFLECTION YOKES
DO NOT!

Merit deflection yokes are cosine wound
TO FORM, not pressed. Pressing can
lead to distortion and poor focusing.

Pressing after winding frequently
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE "BUILT-IN” ADVANTAGES.

Each Merit yoke is
100% LIVE TESTED

COMPARE IT WITH

MERIT

MERIT GCOIL AND TRANSFORMER CORP.
MERIT PLAZA » HOLLYWOOD, FLORIDA
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UIETROLE

: Dnty Hnown Merir marks a
préduct as the **BEST”’

B T quisting Na ¥ Conirels dnd- Switches
QUFETP‘DLE produkes resulls superiar 1o’ .ony othar
preducl: Thot's-why It's known as tha ““Baif " ond’
that's. why mare usars prefer il lo any ofher | .

endable Originol producl ni = I|:I|1d
n Ihr‘ Induastry.

or the QU’ETROLE

Bottle with the Eye Dropper Cap

QUIETROLE offers you
both types of contain-
ers. Either way assures
you of the some un~
. failing results that
QUIETROLE

is known for.

The Lubricant Cleaner
of the ElectronicWorld ,
Tailored for the indus-
try by over 15 years of
authentic research, plus 4 years of
rigid and exacting tests before
marketing.

manufactured' by

QUIETROLE

COMPANY
Spartanburg, South Carolina
Export Representative:
Riise International Corp.,
204 E. 28th St., New York 16, N, Y.
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Commercially, telephone and tele-
vision interests see obvious advantages
in scatter for extending and expand-
ing present communications systems.
Because of the increased separation
possible between the stations, new
links are practical. Over-water island
hops are now possible and several are
already in operation (between Florida
and Cuba and between Puerto Rico
and Dominican Republic). Several
others are being planned. The future
may find more countries and even
continents interconnected with TV and
communication scatter networks.

Additional propagation tests are
planned, particularly during this Inter-
national Geophysical Year, including
tropical path studies. Transatlantic
scatter systems are planned, in partic-
ular connecting Canada, Greenland,
and the United Kingdom. This pro-
posed scatter link at 30-45 mec. for
voice and teletypewriter will do much
to overcome the existing frequent
blackouts in radio teletypewriter cir-
cuits. Transatlantic television links
may be the next step. Truly, the fu-
ture of scatter communication is “be-
yond the horizon.”

IMPROVING THE HEATHKIT
MODEL CC-1 CRT CHECKER
By R. C. ELDRIDGE

LTHOUGH this picture-tube tester in-
dicates the presence of short circuits
or leakage between various elenmients of
the picture tube, it is not immediately
apparent which elements are involved in
such a fault. Such information can be
of vital interest to the technician and to
his customer, since this knowledge will
have a great deal to do with deciding
whether the picture tube may be sal-
vaged and restored to operation, or
whether the cost of a new tube will be
required.

If the “Short” switch positions, origi-
nally marked 1, 2, 3, and 4, are re-
labeled respectively to read “pin 10,”
“pin 6,” “pin 2,” and ‘“pin 11,” the
meaning of the mneon-lamp indications
becomes more directly usable. (See
photo.) Alternatively some technicians
may find it still more useful to label
these positions — still using the same
sequence — ““first anode,” “focus elee-
trode,” “grid No. 1,” and ‘“‘cathode.” A
glow at one switch position indicates
that the electrode involved is leaking or
shorting to the heater. A glow at two
positions indicates leakage between the
two electrodes involved.

The “Short” indicator after modification.

RADIO & TV NEWS
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Owners of Superior tube checkers: Keep up-to-date

with the listing of the most recent tube types.

SUPERIOR MODEL TV-11

TUBE FIL. VOLTS F N

o]

LOAD FIL. CONT.

KT66
IKT88
1AB6
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1AL
T1AGH
1AGS
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— —
OO OOHOSIOWW

1E3
1G3
1J3
1K3
1M3
182
2A4G
2B25
2E30
3B4
3BAS
3C4
3CY5
4AUG6
4B76
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5CQ8

5C75
5EA8
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6AQ4
6AQS
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613M5
6BMS8
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TRANSISTOR RADIO
REPAIRS NOW EASY!

S
Bitisting !m'f;:

Bt

¥ with this

NEW

"“SERVICING
TRANSISTOR RADIOS”

| compLeTe ANALYSIs OF 70 popPuLAR
TRANSISTOR RADIO MODELS

[T rcludes ne¥ |
b | égzer&'l Moters |
| o aleo) I

| Also Valuable Seetlon—
“BASIC POINTERS ON SERVICING
-TRANSISTORIZED RADIOS™ ...

COVERS LATEST MAKES AND MODELS

This book helps you earn big profits
on Transistor Radio repairs—gives
you complete, time-saving informa-
tion—helps you become an expert on
transistorized radios! Complete data
on 70 latest models is based on actual
lab analysis of each set. You get the
famous Sams Standard Notation
schematics—accurate, big, legible;
full photo views of each chassis, with
all components identified; complete
alignment instructions; complete
parts lists with full replacement data
—everything you need to be success-
ful in fast-growing transistorized
radio servicing. Here’s a ‘“‘must”
book for your bench. Order it now!

152 pages; 84 x 117
PRICE ONLY..... ,...$295

SEE THIS BOOK AT YOUR SAMS
DISTRIBUTOR OR MAIL COUPON

_FREE TRIAL COUPON"

Howard W. Sams & Co.. Inc,, Dept. I-HH8
| 2203 €. 48th st., Indianapolis 5, Ind.

Send me Sams "“Servicing Transistor Radios' for 10 days
FREE examination. In 10 days | will pay for the book, plus
few cents delivery cost, or return postpaid.

We pay delivery costs if you remit with this coupon;

I same return privilege, I

I Namg

I Address.

l City. Zone. State. I

(Outside U.S.A. priced slightly higher) I
G NI G NI SN EEER SIS SENS Sm S R
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BUILD 16 RADIO

CIRCUITS AT HOME WITH THE NEW
PELUXE 1958 PROGRESSIVE RADIO
““EDU-KIT'"

A Practical $ 95
Home Radio

Course Only

FREE:_ Set of Tools, Soldering
1ron, Tester, Membership in Ra-
dio- Tv Club: Consuitation Serv-
ice, TV, Radio, Hi-Fi, Quiz-
Books, FCC Amateur License
Training, Printed Circuitry, Plij-
ers-Cutters, Alignment Tool,
Wrench Set, Certificate of Merit,
Valuable Discount Card.

The ‘“‘Edu-Kit"" offers you an outstanding PRACTI-
CAL HOME RADIQO COURSE at a rock-bottom price.
You will learn radio theory, coustruction and servie-
ing. You will learn to build radios, s¢lder and wire in
a professional manner, trouble-shoot radios. You will
build 16 Receiver, Transmitter. Code Oscillator, Sig-
nal Tracer and Signal Injector eircuits, and learn how
to oberate them. You will receive an excelient back-
ground for TV. Im brief, you will receive a basic edu-
cation in Electronics and Radio, worth many times the
small brice you pay.

You will receive all parts, tools and instructions
necessary to build 16 different radio and electronics
circuits, each guaranteed to operate, Our kits contain
tubes. tube sockets, variable. electrolytic and paper
dieleetric condensers. resistors. tie strips, coils, hard-
ware. tubing, punched metal chassis. Instruction Man-
uals, ete. In addition, vou receive Printed Circuit ma-
terials, including Printed Circuit chassis, special tube
sockets, hardware and instructions. You also receive
a useful set of tools, pliers-cutters, an alismment tool,
wrench set, a_professional electric soldering iron, and
a self-po ered dynamic Radio and_Electronies Tester,
The ‘‘Edu-Kit’’ also includes Code instructions and the
Progressive Code Oscillator. You will also receive les-
sons for servicing with the Progressive Sismal Tracer
and the Progressive Signal Injector, TV, Radio, Hi-Fi
and Quiz Books. FCC Amateur License Training.

Unconditjonal Money-Back Guarantee
The Progressive Radio ‘‘Edu-Kit'’ has been sold
to many thousands of individuals. schools and
orgamzatlons public and private, throughout the
rld. 1t is recognized internationally as the ideal
rad:o course,

By popuiar d. the Progressive

‘E‘Edlu-llflt" is now available in Spanish as well as
nglis

is understood nd agreed that should the
Progressive Radio ‘‘Edu-Kit’' be returned to Pro-
gressive ““Edu- Klts" lm: for any reason whatever,
the purchase price will be refunded in fuil, with-

out quibble or question, and without delay.

The high recognition which Progressive ‘‘Edu-
Kits’’ Inc. has earned through its many years of
service to the public is due to its unconditional
insistence upon the maintenance of perfect engi-
neering, the highest instructional standards, and
1009, adherence to its Unconditional Money-Back
Guarantee. As a result, we do not have a single
dissatisfied customer throughout the entire worid.

PROGRESSIVE ‘‘EDU-KITS’ INC.
1186 BROADWAY, DEPT. 80-E, HEWLETT, N. Y.

ORDER FROM AD--—RECEIVE FREE BONUS RESISTOR.
& ENSER KITS WORTH

| O 1 enclose GOIl v maent of $35.03 for ‘Eau-Kit” |
sent postpaid.

| © L witl pay postman $22.95 plus postage for “‘Edu- |
Kit’’ sent COD

I O Rush me FREE descriptive literature concerning I
“Ldu-Kit.’’ Also send me FREE valuable Radio, T

I and Hi-Fi Books worth $1.50. No obligation. I

l NAME I

ADDRESS ..

§ WANTED!
{ % BC-348
B 5 AIRBORNE

& GROUND
ELECTRONICS £

i X TEST EQUIP.
WE PAY SWEET $$$ FOR CLEAN GEAR!
WHAT ELSE HAVE YOU? WRITE TODAY!
J. J. CANDEE GO, Dept. RN

4002 W, Burbank Blvd., Burbank, Calif.
= Phone Vlctoria 9-2411

I TAPE RECORDERS |
| WHOLESALE PRICES {
' MI-FI COMPONENTS |
I NATIONAL BRANDS l
l WRITE FOR FREE CATALOGUE I
I |

CARSTON 215-RD E. 88 ST.

NEW YORK 28, N. Y.

HAVE GEAR? WILL BUY!!!

' AIl types of lab test equipment:
WANTED 8, K bands, Signal Genera-

tor slotted lines, power meters,
Anything in aircraft communications

bridges, ete.
equipment—and ALL TYPES of vacuum tubes.

We pay top prices—fast!
V. & H. RADIO-ELECTRONICS
2033 W. Venice Blvd., Los Angeles &, Calif.

Test Bench

PUZZLER: No.

By BOB ELDRIDGE

There was drive to the output stage and no defect

in this circuit—so where did the high voltage go?

O LITTLE consternation was caused

by this case. Aside from being in-
teresting of itself, it has something
of a moral-—for those who like their
stories with morals. It shows that
there really isn’t anything you can
take too much for granted, not even
an apparently normal voltage at a key
test point.

The set on the bench wasn’t putting
out a picture or raster of any kind,
simply because it wasn’t building up
any high voltage. The first suspects
when this symptom is present, of
course, are any tubes associated with
the horizontal or high-voltage systems.
However, it is a routine procedure for
all such tubes to be checked by direct
substitution before the set ever reaches
the bench. This had been done with
no result.

When such a defect is noted and the
tubes have been eliminated as sus-
pects, it is the practice in the writer’s
shop to use the grid of the horizontal-
output tube as a key test point. A
reading is taken here with a v.t.v.m.
(point 1, Fig. 1) to confirm the ex-
istence of a negative d.c. bias. Since
this voltage is developed as a result of
output from the preceding horizontal
oscillator, existence of the proper bias
will establish the fact that the oscil-
lator is working, and further checks
can be directed to the output stage
and beyond.

The voltage found at the output-
tube grid was —25 volts. This is a
normal reading. The next check was
made at the screen grid of this stage,
point 2. Here a reading of 125 volts
was found, which is somewhat on the
low side. It was felt a better picture
of the operation of this stage would
be obtained if current through the
tube were known. Accordingly, a volt-

age reading was taken at the cathode
(point 3). Since this is the voltage
drop across the 100-chm cathode re-
sistor which is in series with the tube,
total current can be calculated readily
from Ohm's Law.

Cathode voltage was only 5 volts.
This was a rather strange figure, since
it indicated that only 50 milliamperes
of current were going through the
tube. Average current through a 6B-
QB6GT is normally twice that amount.
Furthermore, a fault in the output
stage almost always results in higher
current flow through the tube, rather
than a reduction in current.

To round out the picture, the deci-
sion was made to check out the
boosted “B+’’. The normal value ex-
pected in this receiver was 600 volts.
The actual reading was 650 volts.
Since this was high by less than 10
per-cent, many technicians would not
regard the discrepancy as significant.
Nevertheless, preparation was made to
substitute the horizontal winding of a
spare yoke for the existing one to see
what effect, if any, this would have on
readings. In the process of making
this check, it was found that the
boosted “B+"” remained at 650 volts
even when there was no yoke in the
circuit at all! This was strange, since
the reactance of the yoke is an im-
portant part of the load of the output
stage at the frequencies normally
dealt with here. With this first real
clue, it was decided to switch from
the v.t.v.m. to the scope to confirm a
suspicion.

The suspicion was correct. What
was the writer guessing at and why
did he switch to the oscilloscope ? Give
it a try wyourself before turning to
page 123, where yow’ll find the answer.

82K . 2 oF
- HORIZ. OSC.

68BQ6GT

Fig. 1. Somewhere in
this horizontal oscil-
lator and output sys-
tem. at a point that
appears in the sche-
matic, the fault that
caused the absence of
high voltage can be
located. Do you know
where it might be?

FLYBACK
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Feedback Amplifiers
(Continued from page 45)

of a negative feedback amplifier. In
some of these more specialized circuits
the modified tube plate resistance is
of more importance than some of the
other characteristics mentioned in this
article. In other cases, this factor is of
less importance.

The addition of negative feedback
to electronic circuits results in in-
creased operating stability. A v.t.v.m.
using this circuitry holds its calibra-
tion despite deteriorating components,
aging batteries, and reduced vacuum-
tube emission. The amplification of
a.c. voltages is practically independ-
ent of changes in plate supply voltages
and hence changes in line voltages.
In addition, the a.c. vacuum-tube volt-
meter is able to measure signal volt-
ages over a wider range of frequencies,
making it more useful in audio work.
Fig. 6 is a simplified circuit of an a.c.
v.tv.m. of British design. V, and V.
are the input and output cathode fol-
lowers while V. and V; are the RC-
coupled signal amplifiers. The gain of
this circuit is normally about 5000 but
this is reduced to approximately 1000
through the use of a negative feed- L e

back circuit. This eircuit is composed e H R e I e e
of R, R:, R, and includes both V. and X CELITE, NCORPORATED

V, in the loop. It should be noted that ORCHARD PARK_, 'NEW-YORK / 2%5@ ?fcmd7aa&z

R RO L LA C...... Charlos W.Pointon. Lid Toronto. { PREFERRED. BY THE EXPERTS
and hence there is nothing “lost” by 3 i : —

employing a feedback circuit in this

particular case.
The use of feedback in high-fidelity RAD-TEL TUBE CO s

equipment is a more recent develop- ) () -;; -G y EA-I;I—Oh
ment than its corresponding growth CONVER OUR

in industrial electronics. But there is INTO A RADIC-ALARM couv RTERS

every indication that this growth will

+ + « Superbly made and designed for Radio, T.V,
and Electronic Technicians, See your Distributor

v+ + only one quality . .. the finest— whether
you choose individual items or the handy kits . . .

Use the Tools the Professionals use!

s : Wake up to music! Turns on radio at the time B T : Give You
continue aqd bec_ome even more wide- you set within next 12 hours! All clocks minus o ) ) .
spread. Distortion of a waveform bezel and knob. 110 A.C. HOUSE
must be removed at the source and a o [E20n-E7ey BiF, avtomatic G 62 Q5 o - CURRENT
feedback amplifier does just that. A B aacty o fomaticgielay, on ; R

sleep switch. Luminous hand... ANYWHERE

in other ways but once distortion is green markings, sweep second You Drive or Cruise

; o - hand, sl itch.............
added to a signal it is, obviously, there Nc;n 62;%;::':5 No. 621, minus 25
to stay. delay sleep switch............ $3

No. 289. 314" square, sweep $ For 6 cmd‘ 12 Vaolt
second hand. 5" time, adjust- Bg 95 fj Cor Batteries—
ment rod.. ... . ..., ... Copacities: 15 to-

loss in voltage gain can be made up No. 621. 312" square, black face, $350

200 Watts

12-INCH DYNAMIC SPEAKERSJ ¢ || Lol LES ZYRRCE {To7 A pet
With push-pull output $1 99 Lots gea | Just plug into cigar lighter - ABLE-T
transformer 700 Ohm field. ] ea. of 5 on dash Of_ car, 1?0('(‘-,’ O,F

boat—dnd away we go }‘\" N
POWER TRANSFORMERS TE PE ; §; ﬁ
® OPERATE PORTABLE TV, (i gg% ‘

£8376 700 V 28423 710 Vv ® SMALL DO-IT-YOURSELF L5 <
ct. @ 275 ma ct. @ 250 ma T ts NG =]
A 3V e %a $l|?as SV Q%% $22§ ® YOOLS WHEREVER NEEDED Nezggipy iawd
g . 3V & 34 5 5V @ 3a ‘ Oneof the great conven- ===
7 iences of our electronic-age ~  DICTATION
i BI-PASS CONDENSERS " =L

S8

All Rad-Tel Top Quality! Mid. by Good-All for Strom-
berg-Carison Co. For use in filters, oscillators and
carrier equipment where quality cannot be come
promised. Semi-molded Mylar and paper.

57 1507 . somy
: o
S @ 600V)... & s P $2.99

Asst. Kit of S0....,.,,. $4195

2ims ) ALL ELECTRIC DO-IT-YOURSELF
™ Write Dept. RN.8 SHAVERS HOBBY TOOLS

r o
- For FREE Catalog of See Your Electronic Parls Deoler or Jobber
e Tubes & Parts. Sub- ) .

§ AY, '
. 3 x. _Ject to prior sale. No -m c o M P A “ v
&fggh“\g‘é} *‘v-TUIE_r-.CO_._,‘c.o.D.’s please. Al- 7 H _ .

Qier Tuve < low for postage, DESIGNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 132

i
"IT SURE GETS UP THERE-THATS 20,000 GYCLES" ]
o~

1
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58 RAYMOND AVE., ST.-PAUL 14, MINNESOTA
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ELECTRONIGS AN D Stereo Control Unit
i : : (Continued from page 43)
SPACE RESEARCH
so that a monaural record being played

Wlthout electronics, the modern mlracle with a stereo pickup is played through
of space exploration would be impossi- ### | both amplifier-speaker systems. Isola-
ble. More and more, aviation research i tion between the two preamps that are
and electronics are inter-dependent — !-:r; connected to the control unit is pro-
permanently allied. i-‘"‘ vided by Bs; and R.. These resistors are
] shunted by capacitors to prevent un-
That's why more and more men in elec- ™ desirable loss of treble that would
tronics are supplementing their reading © otherwise occur.
by buying FLYING, the world’s most Al The s.econ(‘i‘ position of the”selector
widely read aviation magazine. This e switch is a “straight-through” stereo

N position, with input A going to output
month, FLYING features a fascinating : A and input B gging togoutgut B This

tions, thence to both output jacks (Js,
Jo). Both channels are now in parallel,

story on the revoutionary guidance and is the normal position that would or-
control system to be used with the exper dinarily be used for stereo reproduc-

imental rocket plane X-15. tion. In the third or “reversed stereo”
o position, a crossover connection is
made. Now input 4 goes to output B,
and input B goes to output A. This
position is useful should the two stereo
channels have become crossed in the
hook-up. Now left and right channels
are interchanged. The fourth and fifth
positions are used when you want to
play either one of the stereo channels
or a monaural channel through both
amplifier-speaker systems.

As may be seen from the circuit, the
selector switch is a special unit that
has been specifically designed to do its
lﬂl)"l fﬂl‘ .ﬂll‘l[ﬂ FL?IHE at !Illll' fa'l'lll'lt! IIEWSStaﬂd—DII Bﬂlﬁ H“w Dlﬂj‘ EEE. JOb simply and well. A more conven-

tional rotary selector. §witch_ (for _ex-
e B nanl " “ " ERS' ample, a 3-pole, 5-position unit) mlg.h‘f
N Ew ! lM PR‘)VED '1 W6 LR OPENS NEW SURPLUS STORE ?Iisgo v}vlil‘;fdb}?eelr\lzeuiiihaigslgudgi?eg? (Vgge

WITH ALL NEW SURPLUS PARTS . . .
POV{\E‘I‘?I TRAP%SFORMER% T.@:2 Glb 19.95 fOOtnOte) .
SENCORE l P13 ¥ "% © S"“g?ff?‘sﬁa@\sc “:““4‘"& 20 1R 4 3% A “Record-Playback” switch is pro-
ipe. Bee=5 605 V. Bing @142 M-+ - - : d vided to allow you to monitor the out-

TRC4 Pri. 115 V. 60 Cy. Sec 1., 7a0V ct. 113 ma.
amps. Sec 3, 5V,

N A Gamps’ . oo i ' e put of a tape recor.‘der cgnnected to the

TRANS'STOR I 770V, et.. 12 Hy Chokie, 4 x 8 mfd., 600 V. Oil C_f’"d all parts o control center. With this switch in the
Enate ié“é‘ﬂ‘i a0 i i : “Playback” position, the output of the
CHECKER %;3’;2_3%{331?3\hi‘t’eﬂ“‘r“.,fcf;&‘[’%’"jb . recorder is fed into the amplifier-
: o.TZONDENSERs a2 L e speaker systems. In this position the

normal input signals are disconnected

from the control unit. Ordinarily the
switch should be left in the “Record”

r

x 8 mfd x 600 V. wkg. used in Super Pro.
Brackets t%gm aboie cond., per pair

< A
65 newest;

; N position for usual operation. Note the
Ame!l( 4 : 0.0 X .

,[ most popular tes estinghouse Cond. X 150 use of the four 18-ohm resistors be-

nstruments "'"ocx"ccﬁy%"x’z’rfifﬁmmpme tween all jacks and ground. These

’ll .01 @ 1000 V. Wire Leads.
P L0082 (@ 1000 V. Wire Leads .
BATHTUB CONDENSERS:
2 mid 600 V. wkg., Side Lug...
x

elevate the jacks above chassis ground
and prevent the setting up of ground
loops that might otherwise produce

NOW CHECKS:
* Transistors
for opens, shorts,

2 50 V. L
leakage and cur- D;"?n::\go?so?;\' ?ngngor?w‘?a .. 15 hum'v L. .
rent gain. In- Férrel 1vpc'nes,se.,ml—ao“;&hm i e 0 This stereo control unit is designed
2 e Wi . .
cludes new 26 ohems 200 ohms 500 ohms 25 ohms to be used with power amplifiers hav-
& 35 ohms 1000 ohms 2000 ohms 2000 ohms . . .
gain test on 30 ohems ggg ohms L. 15208 ohms ing input impedances of at least 100,000
e s, W 1586 ohrms pesnsens ohms. Tape recorders to be employed

* Crystal Diodes

checks forward to reverse §
lcurrent ratio on all4

diodes.

* Selenium Rectifiers -
!Checks forward and re-
Iverse currents.

Clips to fit above resistors.
B reslstors w/clips

S hegon. s 13| | with the unit should have an input
0K & 15 —200 att resistors w i B .

}431\}§maenecdnnnd“Ic‘xsegi'\gﬁri‘i/mgh On-Off swite 2for 300 impedance of at least 200,000 ohms.
e T O T e r 2 /5 T g 51,60 In.terconnection cables used must be
R34, Headphones 8000 ohm Bnp . ' Vugs. o shielded and must be no longer than 3
it Inpulation 3 ‘m‘?é’r" 320! | feet each. The control center causes a

‘\D&a()/AP Prcbcs 'lype nsed ‘on TS 34 AP Scopes . . . . .
sE Ty Lg‘d seu il Voltage Test Load 53 slight loss in gain when inserted into
an amplifier circuit, but in most cases
this should cause no difficulty. Since
25 the circuits are completely passive and
no tubes are used, tube distortion and
hum are non-existent.

Relay, 12 V. DC, 3 Pole szle Throw
Toggle Switch, DPST, Bat. Hand.
l . Vol. Control w/’ AC swnch
wAtL Ohmite Pots, 2500 oh i
Slug tuned coils ¥ Dia. X 14 in. long w/mtg. nut, 4 & §

l Controls are accurately
set for each transistor

B by referring to replaceable set-up chcrt on rear. BT Sekots Tor 5CPT & 3BFT o

Triple Pilot lites—Red, Green, White i
I Test leads or socket provides for fast hook-up. I Dl o e inducts by bis Tnel, 50€. of wire & Tnsc. . 3.95
l See your pdrts distributor. ——-I

ve SERVICE L. R. ELECTRONICS

smcon Califernia
INSTRUMENTS CORP. l N E n"' ado Streat . Pasadena, A somewhat different switching arrangement that
M 171 OFFICIAL RD., ADDISON, {LL Ryan 1-304b or $ychrsorc E-fs21 has been used successfully was described by IVan
c . igimun, Order $2.00°. -, Catifornia 4dd Salet Taz - Flores in the article ‘'Stereo Control Center”
vt out this ad now for further information Mfgs. Write us for Quantity Discounts or Samples « (January, 1958 issue).
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Within the Industry
(Continued from page 22)

B -

of research and engineering for Mid-
western Instruments, Inc. MAR-
SHALL A. WILLIAMS is now director of
marketing for Farnsworth Electronics
Company LEE SCHWEITZER has
been appointed sales manager for Col-
man Tool & Machine Company. . . .
GERALD MILLER is now the manager of
dealer relations for the professional
products division of Ampex Corp. . . .
WINFIELD WAGENER is Varian Associ-
ates’ new product manager, power
tubes.

BURT C. PORTER has been unanimously
elected president of ‘“The Representa-
tives.” He is the .

head of the Burt
C. Porter Co. of
Seattle, Washington
and has been a sales
representative for
over ten years. Mr.
Porter has served #
as chapter delegate
from the Cascade SHESSE T8 =D
Chapter for the past year and has been
active in chapter affairs for an even
greater number of years. In his new
position Mr. Porter promises a pro-
gram of ‘“positive action” for the year
ahead and announces the establishment
of a number of “task force” commit-
tees on both the national and local
level to study the current problems of
the association and to recommend ap-
propriate action as quickly as possible.

sk 4 Ed

MAGNETIC RECORDING INDUSTRY AS-

SOCIATION has announced the unani-
mous election of the following officers
for the 1958-1959 term: Irving Ross-
man, Pentron Corp., president; Philip
Gundy, Ampex Audio, Inc., vice-presi-
dent; Herman Kornbrodt, Audio De-
vices, secretary; and Charles Murphy,
Michigan Magnetics, treasurer.

The following have been elected to
serve on the board of directors: Wm.
Deacy, Reeves Soundcraft Corp.; Ar-
nold Hultgren, American Molded Prod-
ucts; Harry Sussman, Telectro Indus-
tries; Bernard Cousino, Cousino Inc.;
Nat Welch, ORRadio Industries; and
Merle Cain, V-M Corporation.

ELECTRONIC INDUSTRY SHOW CORPO-
RATION has elected eight new directors
to the board. The new directors were
designated to represent their sponsor-
ing trade associations on the Show
Corporation’s board of directors.

The directors are: Edward Rothen-
stein, Arco Electrowics Inc. represent-
ing Producers of Associated Compo-
nents for Electronics (PACE); Jack
Hughes, Littelfuse Inc. representing
Electronic Industries Association
(EIA); Mrs. Helen Quam, Quam-Nich-
ols Co. representing Association of
Electronic Parts and Equipment Manu-
facturers (EP&EM); Wm. H. Thomas,
James B. Lansing Sound, Inc. repre-
senting West Coast Electronic Manu-
facturers Association (WCEMA): and
Carter W. Dunlap, Dunlap Radio and
TV Supply Co., George Wedemeyer,
Wedemeyer Electronics Supply Co.,

Roy J. Schneider, Walder Radio and
Appliance Co., and Sam Poncher, New-
ark Electric Co. all representing Na-
tional Electronic Distributors Associa-

tion (NEDA).

- 3

The highest TV transmitter in Furope,
and perhaps the world, is this one atop
Mount Saentis in northeastern Switzer-
land. The transmitter is 8210 feet above

sea level which is over five times higher than the Empire State Building where all New
York City’s TV station antennas are located. Fortunately. repairmen will not have to be
Alpinists. An qerial cable car provides yvear-round access to the peak. The inset above
shows a close-up view of the transmitter building and antennas perched high on mountain.

August, 1958
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HOW TO PREPARE FOR

YOUR GREATEST FUTURE
in the SPACE AGE!

ELECTRONICS — AERONAUTICS ... If you
have been reading the papers — or watch-
ing television —or listening tc the radio,
you are well aware that the:greatest need
in the world’s history for trained engineer-
ing minds is NOW!

You can fill this need — prepare for an
IMPORTANT POSITION — an UNLIMITED
FUTURE — in a world of Satellites, Rock-
ets, Jet Airliners and Space Projects, all
dependent upon the sciences of Electronics
and Aeronautics...IF YOU WILL TAKE
THE PROPER TRAINING NOW...at
Northrop Institute!

Here at Northrop, in just TWO SHORT
YEARS, you can graduate intc a fine po-
sition with a leading company in the
Aviation-Electronics Fields. Northrop has
trained thousands of young men-— ambi-
tious, intelligent, just like yourself — who
are now employed in many of the impor-
tant Avionics Companies of the country.

Your first step is easy. Just fill out the
coupon below. We will send you our 32-
page, fully illustrated, FREE CATALOG.
It will supply you with the answers to
all the questions about your future, and
Northrop training, which you want to
know. DO IT NOW!

= Northrop

Aeronautical Institute

§ An Accredited Technical Institute
1185 W. Arbor Vitae Street
Inglewood 1, California

APPROVED FOR VETERANS
NORTHROP AERONAUTICAL INSTITUTE ]
1185 W. Arbor Vitae Street, Inglewood 1. Calif.
Please send me immediately the Northrop catalog, I
employment data, and schedule of class starting
dates. | am interested in:

[0 Electronic Engineering Technology

[ Aeronautical Engineering Technology
"0 Aircraft Maintenance Engineering Technology
{] Master Aircraft and Engine Mechanic

[ Jet Engine Overhaul and Maintenance

——  —

Zone. . State......

Veterans: Check here [] for Special Veteran ]
Training Information [
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LIBERTY—okorn—
T. V. PICTURE TUBES

AMERICA’S BEST...AMERICA’S LOWEST PRICE
GUARANTEED FGR ONE (1) FULL YEAR

LICENSED BY ., .. RCA ... DUMONT ...

10BP4 $7.50/17CP4 $16.50{21AMP4  $18.95
12LP4A 8.75/17GP4 15.50|21AU/

14B/CP4  9.50|17H/LP4 13.50| AVP4  19.95
16AP4 14.95/17QP4 11.50(21EP4 14.50
16DP4 13.50/177P4 16.50(21F/KP4  15.75
16GP4 15.95/19AP4 17.7521MP4 19.95
16K/LP4  10.50/20CP4 13.50|21YP4 15.50
16R/WP4 10.50/20HP4 15.00|21wWP4 14.75
16T/ZP4  10.50/20MP4 14.00/21ZP4 15.00
17AVP4 13.50|121AP4 19.95/24CP4 26.00
17BP4 10.95/21AL/ATP419.95/24DP4 28.00

For Aluminized Tubes Add $4.00. Prices are sub-
ject to change without notice, Write for price on
non-listed tubes. All prices FOB Wallingford,

fundable at time of return of dud, Dud must be
returned prepaid. We ship anywhere, domestic,
foreign, export.

TERMS: 259 WITH ORDER—BRALANCE C.0.D.
10% reduction for orders of 6 or more tubes.

LIBERTY TUBE CO.

HALL AVE., COR. CHERRY ST.
WALLINGFORD, CONN. COLONY 9-8038

- ELECTRONICS

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

L QUAL-KITS | :
! OO e e RRTRE
Lo B
L Hi-Fi AM-FV
Tuner Kit $28.95%

Hi-Fi Amplifier

Kit $28.50

And they have the finest features and specs. Fully illus-
trated step-by-step 28-page manual makes assembly a snap!
WRITE FOR FREE CATALOG! *¥10¢%, Federal Tax.
QUALITY ELECTRONICS
319 Church Street Dept. T-8 New York 13, N. Y.

Assembled, Tested

KlT and Guaranteed

ITigh performance electronics apparatus at a sensible
price. Careful, Dprecise construction plus laboratory
calibration and test allow us to guarantee every piece
of equipment we make. No other manufacturer can
mateh the caliber and low cost of these instruments.
See for yourself—write today for a free catalog and
price list.

ELECTRO-ASSOCIATES o 51 8x80% % v.

ENGINEERING DEGREES
m E.E. Option Electronics or Power

Earned through Home Study
Residence classes also available

{QOperating as g College of Engineering
only at present)

E719R Santa Monica Blvd.
Hollywood 38, California

TAPE RECORDERS

HI FI COMPONENTS

Tapes—Accessories
UNUSUAL VALUES
Send for Free Catalog

DRESSNER

69-02 RA-174 St.
Ftushing 65, N. Y.

SN

POWER TRANSFORMER

Hermetically Sealed; Conservatively Rated

Pri.: 115 V., 60 Cy.
Sec.: 800 V. CT. @ 290

ma.
25 V. C.T. @ 10
Amps.

BILL WOOD 1144 Channing

PACIFIC
INTERNATIONAL
UNIVERSITY

MERITAPE
Low Cost, High

Quallty Re-
cording Tape—
in boxes or
oans.

BRAND NEW
ONLY

$395

Palo Alto, Calif.
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"ELECTRONIC HOBBYISTS' HAND-
BOOK" by Rufus P. Turner. Published
by Gernsback Library, Inc., New York.
154 pages. Price $2.50. Soft cover.

For all those hobbyists, Scoutmas-
ters, high-school lab instructors, and
teachers of similar ilk, here is one
answer to the problem of finding in-
teresting ‘‘projects” for students.

This volume contains over 100 cir-
cuits with parts lists for building a
wide variety of tube and transistor
devices. Such gadgets as amplifiers,
oscillators, garage door openers, inter-
coms, timers, relay systems, and pho-
toelectric devices are described in
enough detail to enable duplication.

In addition to the purely construc-
tional material, the author has cov-
ered laboratory safety and standard
construction techniques. He explains
how to solder correctly, the accepted
methods of wiring, forming and cut-
ting chassis, how to apply the “profes-
sional” touches, how to use tools prop-
erly, etc.

A copy of this book to a pre-teen
boy and his buddies or the Beaver
Patrol should keep the youngsters
busy and out of mischief for the bet-
ter part of a year!

* * *

"INDUSTRIAL CONTROL CIRCUITS"
by Sidney Platt. Published by John
F. Rider Publisher, Inc., New York.
189 pages. Price $3.90. Soft cover.

Anyone with a basic knowledge of
electronics can use this text to expand
his vocational horizons to include the
servicing of industrial electronic
equipment.

The author covers electronic relay
control and timing circuits, industrial
photoelectronic controls, photoelectric
control applications, electronic power
controls, control circuits for gaseous
and vapor-filled tubes, electronic d.c.
motor controls, electronic control of
welding, and industrial control instru-
mentation. In each instance the au-
thor uses actual equipment as the
basis for his discussion.

Technicians operating in industrial
areas where all types of electronic
controls are in operation will find this
volume helpful in providing the requi-
site knowledge for obtaining a slice of
this lucrative business.

"MOST-OFTEN-NEEDED 1958 RADIO
DIAGRAMS AND SERVICING IN-
FORMATION" compiled by M. N.
Beitman. Published by Supreme Pub-
lications, Highland Park, Ill. 192
pages. Price $2.50. Soft cover.

Despite the fact that major em-
phasis has been placed on television—

www americanradiohistorv com
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sets, servicing, and programming—
radio is still flourishing mightily with
more and more sets moving into the
hands of the public each year. The
alert technician never overlooks the
revenue to be gotten from servicing
radio receivers, auto sets, transistor
portables, and combination consoles.

For this group, this new volume of
radio diagrams will be of assistance.
As with the previous volumes in the
series, each set is covered by a com-
plete schematic, alignment data, tube
and trimmer location charts, and spe-
cial servicing hints originated by the
manufacturer.

* * 3

"BASIC ELECTRICITY" by Abraham
Marcus. Published by Prentice-Hall,
Inc., Englewood, N. J. 478 pages. Price
$6.45.

Those familiar with the author’s
“Elements of Radio” will find in this
new volume the same lucid approach
to the subject matter as characterized
the earlier volume.

Designed as a textbook for begin-
ners, the treatment is basic with no
prerequisite knowledge of physics or
mathematics expected of the student.
The book is divided into six main sec-
tions which deal with the nature of
electricity, the d.c. phenomenon, alter-
nating current, the various generators
of electricity, the practical applica-
tions of electricity, with a final section
on an introduction to electronics. In
this concluding section the author
covers electronic tubes and transistors
and their applications in the fields of
communication, industry, entertain-
ment, radar, television, etc.

Test questions are provided at the
end of each chapter and seven appen-
dices provide the supplementary ma-
terial needed by the student.

NEW DEALER SET-UP

HEATH Company of Benton Harbor,
Michigan which herctofore distrib-
uted its products exclusively by muail, has
formed a new dealer organization to dis-
tribute and service its line of electronie
kits in key market areas.

The new dealer organization will be
supplied directly from the firm’s new
plant and will sell Heath products at a
price slightly higher than those quoted
in the company’s catalogue and ads.
Savings in delivery time and postage,
plus the availability of fast, local service
is expected to offset the higher dealer
price. Mail orders will be continued.

Dealers have been franchised in Bos-
ton, Providence, Philadelphia, San Fran-
cisco, Los Angeles, Seattle, and Wash-
ington, D. C. areas with additions to _be

made later.
RADIO & TV NEWS
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AUGUST 13-15
Electronic Standards & Measurements Con-

ference. Sponsored by PGI, AIEE, IRE
and NBS. Boulder Labs, National Bu-
reau of Standards, Boulder, Colorado.

Contact NBS for other details.
AUGUST 19-22
Western Electronic Show and Convention.
Sponsored by L.A. and S.F. Sections of
IRE and WCEMA. Ambassador Hotel
and Pan Pacific Auditorium, Los Angeles.
Further information is available from
Business Manager, WESCON, 1435 La
Cienega, Los Angeles.
SEPTEMBER 12-14
Seventh Annual Chicago High Fidelity
Show. Palmer House, Chicago.

SOLUTION TO
BENCH PUZZLER NO. 2

(See page 118)

INCE the removal of the yoke from the
outpui stage did not seem to affect
loading of the stage (boost voltage ap-
peared unaffected), the thought oc-
curred that, although the horizontal os-
cillator was operating, it was probably
running at too low a frequency for the
inductance of the yoke to have much
effect. For this reason the v.t.v.m., which
can only be used to tell whether drive
is being developed at the output-tube
grid by the osecillator, was abandoned.
The scope was uscd because it can give
an indication of waveshape and can also
be used for an approximate indication
of frequency. When it was connected to
the grid of the 6BQ6, sure cnough, it
was found that oscillations occurred at
about 2000 eps rather than 15,750!
Isolating the specific defect was now
simply a matter of determining what
constant in the oscillator had been
changed. Althongh the 120,000-0lun re-
sistor and the 50,000-ohm potentiometer
in the grid of the oscillator (see dia-
gram ) were found to measure normally
when checked individually, total resist-
ance from grid to chassis ground was
nearly 1 megohm. Closer inspection
showed that the grounding Ing at the
bottom of the hold control was broken.
Since two other circuits were grounded
at this point, their incidental resistance
was enough to keep the oscillator go-
ing—Dbut at the wrong frequency. A vie-
tory for the scope over the v.t.vamn.!

ITave you come across an inleresting serv-
ice Jjob lately? Send it to the “Puzzler”
Editor, Rapio & TV News, using this format.
We will pay for items used at regular rates.
Others will be returned.

12 oF
HORIZ. OSC,

6BQ6GT

FLYBACK
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It’s Here! frnm Ilae Ilnuse ui 11Sur) ﬂsu” Trade-Ins

NEW FREE
CATALOG

of EVERYTHING in RADIO, TELEVISION ond
ELECTROMICS for « Amateurs = Schools
Industry « Experimenters « Technicions
144 Pages—
- **THE TREASURE CHEST OF VALUES™ ¢

Features today's best buys! Enables you to
select the new, big name communication
equipment of your choice at amazing sav-
ings! Here's how: Tell us what used, factory-
built communication or test equipment® you
have to trade. Back will come our "“Surprise”
trade-in offer. So act now!

*Manufactured since 1945

For the ““Surprise’’ of your Life

Get your FREE Copy Today

o —— -y
I WALTER ASHE RADIO CO., 1125 Pine St., &t Lovis 1, Mo. I
{J Rush New Catalog IN OUR 37TH YEAR |

www americanradiohistorv com

[3J Send latest lists of guaranteed Used Equipment I
| O Rush “Surprise” Trade-in offer on my
|
l For I
7 I {show make and model of new equipment desired)
RADIO CO. N |
: Address I
2y L £ . I City Zone Statz I
1125 PINE 57., 5T. LOUIS 1, MO. _______________“'3:’-'
% L
2\ AezingNew Hardbock | "B UILDIN G
g e
=9 Takes The “Headache”
oot .
. Out of TV Trouble Shooting
B, ||
P T,
Ty
| SYSTEM?
PARTIAL LIST
: Send Us OF BRANDS
; IN STOCK
] Your Altec Lansing
Electrovoice
l. Of Jensen
University
SAVES TIME . . . ist Acowetic Research
ELIMINATES GUESSWORK! ' Sonczen
Now, a simple, practical way to accurately spot the components \\ll\lit;:fedale
cause of trouble 1n any TV set. FAST! Quick, easy-to- c 9
understand tests tell you in which of 5 TV set sections to oncertane . GE
find the cause of trouble. Fool-proof Check Charts help ' For A Bell @ Lee dd
you locate the exact trouble spot at once. from as many Weathers
as 700 possibilities. Book fits easily into your tool kit for . Harman—Kardon
handy on-the-job use. Over 300 spiral bound fast ref- Pucku e Eico ® Pilot
erence pages with 50 time-saving Check Charts; dozens ' g Sherwood
og casy to un(ilcristand diagrams and tests; e\planatxons . Acrosound
of circuits and designs. The hours and aggravation this Fish
amazing handbook can save you on a single servicing ' Uotuﬂon 3'592:1
job more than pay its low price! Dynakit
USE IT ON 7 DAYS FREE TRIAL! ' WE WON'T BE ';én':;o:w"
Send no money, just the coupon. We'll rush your copy Y
on FREE TRIAL. After 7 days, send only $3.95 plus ' UNDERSOLD! Q:‘I,Z;:g 4
postage or return the book and owe nothing. Act NOW! ' T SR e B Wollensak
is brand new, fac- Ggrrurd
; tory fresh & guar- Miracord
L anteed. Webster
| Educationar Book Publishing Div. | Collaro
COYNE ELECTRICAL SCHOOL, DePt. 88-RT Thorens
| 500 s. Paulina St.. Chicago 12, 1I. | AI R Ex Rek-O-Kut
| Rush TV handbook for 7 days FREE TRIAL per offer. I N9f9|§°
| Fairchild
I NBME - v vvene e nnae bt Age....... | Pickering
I LY S0 5b s S A b AR b BB bR | RADI Full Line of
ooy an0caan0000 Zone. .. .State........ | CORPORATION Cabinets
| G- Thoncy hatk Suarantee. coed We Pav postase. | 64 Cortlandt St., N. Y. 7, CO 7-2137
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college grads get

i§ ahead faster!

have higher incomes . . . advance more rapidly.

Graﬁp vyour chance for a better life. Share rewards
awaitling college men. Important firms visit campus
regularly to employ Tri-State College graduates. Start
any quarter. Approved for Vets.

Bachelor of Science degree in 27 months
Complete Radio Engineering courses (I'V', UHF, FM,
Electronics}. Also Mechanical. Civil, Electrical, Chem-
ical. Aeronautical Engincering. In "36-months a B.S.
in- Business Administration (General Business. Ac-

counting, Motor Transport Management). Superior
students faster. More proiessional class hours. Small
classes. Enrollment limited. Beautiful campus. Well-
equipped labs. I’rep courses. Enter Sept., Jan., March,
June. Earnest capable students (whose time and budget
require accelerated courses and modest costs)
are invited to write Jean McCarthy, Dir

1L Adm., for Catalog and book * Vour Career
in Engineering and Commerce."

i TRI-STATE COLLEGE

1688 College Ave, Angola, Indiana

| FOR THE BIGGEST BATCH . . .

of blockbusting buys in electronics
get our new, free, 32-page

Catalogue No. 117! It’s terrific!

ARROW SALES, INC.

Sales-Showrooms:
Western: 7035 Laure! Canyon, No. Holly-
wood, Calif.
Central: 2534 S. Michigan Ave.,
Chicago 16, 111,
Mailing Address: Box 3007, No.
wood, Calif.

Holly-

--then you need us! ||
g GET STARTED RIGHT by writing I
R for our 24 page,catafog’ iflus- 1
g trating over )SU business forms 1
g and systems designed specifi-

) cally for TV-Radio Service. !

O SALE AT YOUR PARTS JOBBER ' ‘

 BARGAIN

HUNTING & L

SERVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

619 TROOST KAMSAS CITY, MO.

ENGINEERING <

B.S. DEGREE
IN 27 MONTHS

}@A-

Prepate for
unlimited op-
portunities of
the Electron-

ic Age! Earn
your B.S. DEGREE IN 27 MONTHS in Aeronautical, Chem-
tcnl Civil, Electrical or Mechanical Engineering: in 36 |

MONTHS in Mathematics. Chemistry. Physics, Intensive.
specialized courses. Comprehensive tralnin" in electronics.
television, advanced radio theory and design. math. nuclear
physics and electronic engineering. Engineering Science
preparatory courses. -
cious campus: 20 bldgs,. . . playing field. Earn
part of your expenses in Fort Wavne wi hlle stud\lng G.1.
approved. Enter Sept.. Dec.. March, June.

INDIANA TECHNICAL COLLEGE

988 E, Washington Blvd., Fort Wayne 2, Indiana |

Please send me free information on B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

a Eleetromcu g Chemicat 0 Aeronautical
o O Mechanical O Electrical
B.S. DEGREE IN 36 MO. IN O Math. O Chem. [ Physics

Name

A
?;j _;:nntimuﬁ

Be a ‘‘key’* man. Learn how to send ana
receive messages In International Morse
code. Communicate with operators around
the globe, Learn at home quickly through
famous Candler System. Used by best
oPerators. Qualify for Amateur or Com-
mercial License. Write for FREE BOOK.
CANDLER SYSTEM CO., Dept. 2.J,
Box 9226, Denver 20, Colo., U.S.A.

Loudspeaker Properties
(Continued from page 42)

| by tuning and should be adjusted to

coincide with the impedance peak pro-
duced by the speaker. The effect of
high- and low-cabinet resonance is
shown in Fig. 14B. These character-
istics furnish a very convenient way
to tune the reflex type cabinet, simply
make the port larger than necessary
then cover portions of it until an im-
pedance plot possessing the desired
double humps of equal amplitude is ob-
tained. The amplitude of these humps
can be reduced somewhat by lowering
the “Q” of the cabinet to approach the
“Q” of the speaker. Acoustic resist-
ance is a property of the viscosity of
the air and can be increased by
stretching tightly woven fabrie, such
as silk or nylon, across the cabinet
port. Be sure to stretch the fabric
tightly so as not to add to the mass of
the system, thus changing the reso-
nant frequency.

As an interesting aside at this point,
we may mention that almost any vol-
ume may be made into a Helmholtz
resonator of practically any frequency.
The limitation on size of a reflex type
cabinet lies not in the volume neces-
sary for resonance but in the size of
the port necessary for sufficient low-
frequency radiation. Any convenient
volume may be used provided the
tuning is carried out and the port size
is sufficiently large. Port area is gen-
erally taken to be equal to or larger
than the area of the speaker cone that
is used.

The frequency of resonance of a

Helmholtz resonator is given in refer-
ence 4 as:
fo=200v¥4 . (0
Vv
where: f. is the cabinet resonant fre-
quency in cps

4 is the port area in square inches

V is the cabinet volume in cubic
inches. The equation may be solved for
either 4 or V depending upon which
is specified in a particular case. The
value of f. is, of course, determined by
the speaker used. The area of the
port should be made larger than the
value obtained by calculation to per-
mit tuning.

Speaker damping: One of the func-
tions of a speaker enclosure is to load
the speaker at its resonant frequency
to remove the ringing effect. Whether
or not this is being accomplished can
be determined easily by what has come
to be known as the “click-boom”
method. This is merely listening close-
ly to the speaker as a flashlight cell
is alternately disconnected and con-
nected to the voice coil. As the cell
is connected a ‘“click” will be heard
as the cone is moved suddenly. When
the cell is disconnected, the speaker is
no longer damped by the cell and if
the enclosure does not load the speak-
er properly, it will be free to vibrate
at its resonant frequency and a mel-
low “boom” will be heard. The ideal
would be where the sound were the
same when the cell was disconnected
as it was when the cell was connected
to the voice coil.

Listening room acoustics: Most au-
thorities agree that a reverberation
time of % second appears to be opti-
mum for a listening room. This means

Fig. 14. A 15” unit in (A) properly tuned and (B) misadjusted reflex enclosure.
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Name your own * <

7 WONDERS
OF THE WORLD

and visit them
all FREE via TWA

TRANS WORLD AIRLINES
V.5 A FUROPE-AFRICA- aS1A

Just list any 7 places, people, or events
i the world that you would most like
to visit and photograph, and you can
win this fabulous contest!

TWA-TRANS WORLD AIRLINES
will fly you to the 7 world wonders of
your choice in luxurious comfort aboard
a JETSTREAM* airliner!

AMERICAN EXPRESS will make all
arrangements for first class accommo-
dations through its worldwide Travel
Service! Your expenses will be covered
by safe, convenient American Express
Travelers Cheques, spendable every-
where!

POPULAR PHOTOGRAPHY reveals
how YOU can win this exciting con-
test—in the August issue.

Contest closes August 15th
Get your copy of August
POPULAR PHOTOGRAPHY now!

* Jetstream is a service mark owned execlusively by TWA

MOVING?

BE SURE RapIO & TV
NeEws FOLLOWS YOU.
PLEASE SEND YOUR
CHANGE OF ADDRESS
TO

RaDpIO & TV NEWS

Circulation Department
434 S. WABASH AVE.
CHICAGO 5, ILL.

GET INTO
ELECTRONICS @

5|

V.T.I. training leads to success as technicians,

field engineers. specialists in communications,
ruided wmissiles, computers, radar and automa-
tion, Basic and advanced courses in theoryv and

laboratory. Associale degree in electronics in 29

months. B.S. in electronic engineering obtainable.
LCPD accredited. G.1. approved. Graduates in all
branches of electronics with major companies.
Start September, February. Dorms, campus. High
School graduate or equivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE
Valparaiso, Indiana

Dept. RD

August, 1958

it should take 34ith of a second for the
sound intensity to decay to one mil-
lionth of its original value. In the ab-
sence of a reverberation time meter,
calculations can be made to get a
reasonably good idea of the character-
istics of the listening room. The rever-
beration time, T, is given by Sabine to

be:
ad

where: V is the volume of the room
in cubic feet and 4 is the total absorp-
tion units in the room in equivalent
square feet of open window. A brief
listing of absorption units for various
materials is given in Table 2. For a
more complete table see references 1,
5, and 6.

Perhaps the best way to explain the
use of this relationship, is with an ex-
ample. Consider a room 15 feet wide,
20 feet long, and 8 feet high. The floor
is covered with waxed cork slabs, the
ceiling and walls are of varnished
knotty pine. There are 125 square
feet of drapes which completely cover
the windows. The room contains a
couch, three large chairs, and is usu-
ally occupied by two adults. To cal-
culate the total absorption units,
multiply the surface of each type
material by its absorption coefficient
and add the results for different mate-
rials. In the room just described, the
absorption units total 98 sabines. The
volume of this room is 15 x20'x8 =
2400 cubic feet. From equation (11):

.05 X 2400
98

If it is desired to decrease this rever-
beration time to 3% second, equation 11
can be solved for 4 when T and V are
known. In our example:
.05V .
A= 5 = 160 sabines .
This means we must add sufficient ab-
sorption to provide 160 — 98 or 62
sabines. If we place carpets on the
floor we will lose 15 sabines and gain
75 sabines for a net of + 60 sabines.
This is sufficiently close to our desired
62 sabines, thus placing a carpet in
our hypothetical room would solve the
problem.

The links in the chain of audio re-
production which lie between the am-
plifier and the ear are truly complex.
The tests and measurements described
are not intended to oversimplify the
problem. Conversely, they are intend-
ed to provide interested persons with
an appreciation of the complexity of
the loudspeaker, its baffle, and the
room in which we listen.

REFERENCES

1. Olson & Blassa: “Applied Acoustics,”
Blakiston’s Son & Co., Philadelphia.

2. Terman,F.E.: “Radio Engineers Hand-
boolk,” ﬂICG?(L’LU Hill Book Co., New York.

3. MeJer, : “IKlectro-Acoustics,” G. Bell
& Sons, London.

h. Newitt, John : “High Fidelity Tech-
niques,” Rinehart & Co., New York.

5. Colby, M. Y.: “Soundwaves and Acous-
tics,”” Henry Holt & Co., New York.

6. Hodgman, Weast, Wallace «& Seldby:
“Handbook of Chemistry and Physics,”
Chemical Rubber Publishing Co., Cleveland.
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all-steel file cabinets
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PHOTOFACT

the world’s finest TV-Radio Service Data
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PHOTOFACT SUBSCRIBERS

You get these valuable File Cabinets
ABSOLUTELY FREE from Howard W.
Sams if you are a regular gsubscriber to
PHOTOFACT and buy each Set as issued
monthly...

m FOR PHOTOFACT

LIBRARY PURCHASERS

You get FreEE File Cabinets as you
complete your proﬁt-building PHOTO-
FACT Library... What’s more, you can
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m EASY-BUY PLAN
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pay. And Howard W. Sams will give
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File Cabinets worth $17.90 with your
purchase of 120 Sets; Three single-
drawer File Cabinets worth $26.85 with
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drawer File Cabinets worth $35.80 with
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Take advantage of this money-saving
opportunity. See your Sams Distributor
today, or write to Howard W. Sams ...
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STAN-BURN
CATHODE RAY TUBE SPECIALS

|

I ONE YEAR GUARANTEE

I STAN STAN
|

G.E. Type BURN G.E. Type BURN
$15.80..10BP4 . .$10.00 | $24.75..17LP4 , .$18.00
19.10..12LP4A . 13.95 37.00..19AP4A. 24.00

....... 12QP4 .. 11.50 28.35..20CP4A. 18.95

I 30.25..12UP4 .. 15.00 33.60..20CP4B* 21.95
20.75..14CP4 .. 13,75 36.00..21AP4 . 25.00

I ....... 15DP4 14.50 29.75..21EP4A, 20.15
33.75..16AP4 .. 18.50 34.85. .21EP4B* 23.25
32.20 16DP4A 15.25 30.90..21FP4 ., 21.15
33.75 16GPa 18.75 37.00..21MP4 . 26.25
23.50 6. 15.7s 29.75..21YP4 .. 22.00
28.40 16KP4A* 18.75 34.85..21YP4A*. 25.00
31.50. .16LP4A 16.25 28.30 1ZP4 .. 21.00
31.50 16WP4 16.25 33.60. .217ZP4B*. 24.00
15.75 | 100.00..24AP4 56.00

28.40 17BP4B* 18.75 [(:] guar.)

5 g mos. .
30.75..17CP4 .. 20.50 48.40 . . 24CP4A*, 38.00

3.9 -17GP4 21.50 50.00..24DP4A%. 39.00
*ALUMINIZED I\QUIRE FOR ANY TUBE TYPE NOT
LISTED. STAN-BURN CRT TUBES RCA LICENSED—
MFD. BY LINCOLN. All orders of 6 or more STAN-
BURN CRT are subject to additional 10% discount.
TERMS: remittance in full.

|
|
Iy i=otr "
I 23.50..17BP4 ..
|
|
|
[}

WHY o HI-FI COMPONENTS & KITS

e RECORD PLAYERS o TAPE

PAY RECORDERS ¢ TUNERS e

, AMPLIFIERS e SPEAKERS e

MORE‘) ELECTRNIC PARTS & TUBES
°

Top brand natlonally adv merchandise in this and
other Radio & TV mags. is yours at low, low cost.
Send us your list. Give Mfr’s name and Model No. of
item. Write for ’58 catalogs to Dept. RTV-8 today.

GENERALELECTRIC RECEIVING TUBES

Brand New—I Year Guarantee~~Boxed

Z4 ... ... 83| 6K6G ‘...113 12SA7 ....1.45
1B3GT . 1. 38 GSN7GT 5 X125 . 1.3,
SU4GA .95 6VEGT
6AGS . 1. 25 6WAGT .
6AUS 1.00/12AU7 .,

1ll2l08/128A6 95 Sll1le3

eBacah 11390113888 1111083188 e i L

Additional 109% Discount in Lots of 10 Assorted!
WRITE FOR COMPLETE PRICE LIST

MASCO "SMALL TALK" INTERCOM
For Home, Office and Factory

This 3-tube intercom comes complete with 50 ft. cable,

ready to operate nothing more to buy. Can be used

C, ha: oiume control with on-off switch, pilot

Ilght, talk Ilsten switch. Can be left open for baby

sitting or dictation. UL Approved. 8 15
ONLY

e o e Tt
Q

HI-FI DIAMOND NEEDLES—1 Yr. Guar.
Diamond needles reduce record wear and needle noise
thus retaining full frequency response and tonal quali-
ties of your records for a longer period of time.
SINGLE DIAMOND needle.......... $4.95
DIAMOND SAPP dual needle. . ....... $7.95

Shipment PPD. (specify cartridge make)

RECORD CHANGERS

MONARCH Model UASU 4 SPEED
INTERMIX CHANGER fess cartridoe. .. 919,99
VM 4 SPEED HI-FI CHANGER—Model 1210
with Ronette or Astatic flip-over

cartridge ....i.ciriiieiirreninanes $22.95
WEBCOR 4 SPEED CHANGER with turn-over
cartridge ........00000. GO0G00G000 $23.95

$ONETTE {phono fiuid) cartridge ﬁlpsover
......... 0000000 000000000000 2.98
SONOTONE cartridge, flip-over....... $2.98
45 RPM SPINDLE for V.M. or Monarch. .$1.98
WOOD MOUNTING BASE for V.M. or

Monarch ........iciiirereneinonans $3.95
MOUNTING BOARD unﬁnlshed for V M.
or Monarch ...........coivvnnn ..$1.50

NEW GENERAL ELECTRIC HI-FI VARIABLE
RELUCTANCE CARTRIDGE. Replaces discon-
tinued RPX050 type. Full range reproduction
20-20,000 cycles. Four gram tracking force
for minimum record and stylus wear.
4G050—Dual Sapphire needles........$8.77
4G052—Diamond, Sapphire needles...$18.99
COLLARO TC-340 4 speed chunger.. .$36.75
COLLARO RC-440 4 speed changer... 40.67
COLLARO TC-540 4 speed changer... 45.57
GARRARD RC-88 4 speed changer... 53.41
GARRAKD RC-98 4 speed changer... 66.15
FREE wood mountmg base, record wiping cloth
and 45 RPWM spindle with all orders for
Collare and Garrard changers, with this ad.

I We stock the following manufacturers
@ complete line of kits—see Advertisers
Index for reference pages
EICO QUALITY CABINA
DYNA ELECTRO VOICE
ARKA ACRO TECHMA!
All domestic orders will be shipped prepald Send us
Your list. Order by Mfr. and Model No. of item.

consisting of: Porcelain sockets, coils, speaker, trans
resis. cond. ONLY......... $1.98 (plus 50¢ postage)

YOU NAME IT—WE HAVE IT
Complete line of T.V. & Radio receiving tubes, coils,
transf., controls, antennas & accessories—No Mini-
mum Order—DEALER DISCOUNTS! Thousands of sat-
isfied Hi-Fi enthusiasts and dealers will vouch that
STAN-BURN GIVES THE BEST DEAL POSSIBLE!

EXPORT INQUIRIES AND OFFERS INVITED
Terms: 209, with order. Balance C.0.D. All prices
F.0.B. NEW YORK Warehouse.
write for our latest price list and Hi-Fi Catalog
RTV-8. All Prices Subject to Change Without Notice.

STAN-BURN 2222
ELECTROMNICS €D

558 COMEY ISLAMD AYE. = B'ELYHN 18 N ¥

“126

e e e
$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG

Service

Industr

HE annual volume of business in-

volving the installation and servicing
of electronic equipment has now
topped two-billion, six-hundred-million
dollars, according to a report sub-
mitted by EIA Service Committee
Chairman Kenneth H. Brown at the
Association’s annual convention.

Brown, who is manager, Head-
quarters Service, TV-Radio Division of
Westinghouse, said, ‘“‘growth of the
servicing industry by nearly three
times in the last seven years has re-
sulted in problems of expansion and
stabilization.

“There remains,” Brown reported,
“a constant need for new radio and
television servicemen and for upgrad-
ing and refresher training of practic-
ing radio and TV servicemen, because
the service industry is constantly los-
ing technicians to other segments of
the electronics industry.”

The difficulty of keeping competent
technicians in the service industry has
been an unending topic for discussion
at service-association meetings for a
number of years. While the national
volume of installation and service
work has trebled, there has been a
noticeable reduction in the average
manpower per shop during this same
period.

Service dealers attribute this steady
loss of manpower to two major fac-
tors: (1) higher pay scales in other
electronic activities and (2) the dis-
couragement that comes from the con-
stant pounding and criticisms that
service technicians must take from
customers.

Karl Heinzman, president of the
Television Service Association of
Michigan, recently pointed out that
the wages paid service technicians in
any given area are tied directly to the
level of charges that prevail in that
area. “When an area is tied to, say, a
four-dollar service charge ceiling,” he
said, “dealers cannot pay their tech-
nicians competitive wages when the
cost of giving that service is perhaps
over five dollars per call.

“The only way that a dealer can sell
service for less than it costs him,” he
continued, “is to make up the differ-
ence by padding service bills. The
average employed technician is inher-
ently too honest to stomach such
practices.”

Heinzman said that the sole purpose
of the Detroit licensing measure is to
create a healthy business atmosphere
in which prosperous and successful
service dealers will be able to pay
competitive wages and build an in-
dustry- which will be a credit to the
growing field of electronics.

www americanradiohistorv com

Interest in the Detroit licensing law
on the part of service dealers in other
areas has grown steadily and, as
Heinzman pointed out in a recent
report, “Detroit is becoming the focal
point for information on this subject.
Without a doubt, Detroit’s television
licensing ordinance and the beneficial
results from it is a model that can
well be adopted by any community.
We are particularly interested in a
continuing program of enforcement of
the price resolution. We believe that
no other single provision of Ordinance
110F has done so much to improve a
situation that had deteriorated, as far
as price or bait advertising was con-
cerned, to a level wherein the con-
sumer of television service was con-
stantly victimized by such advertising.
We take a firm stand in support of
this resolution and intend to do all we
can to implement its enforcement
without exception.”

Spurred by the success of the Michi-
gan city’s regulatory measure, state
associations in Texas, Pennsylvania,
and Indiana are taking a deep interest
in supporting licensing measures of a
similar type. The Indiana association,
in particular, is launching a state-wide
educational program to acquaint serv-
ice dealers with the provisions of a
service licensing bill which they hope
to have introduced at some future
session of the state legislature.

In many areas, local associations are
proposing licensing measures to the
city fathers of their communities. One
of the most recent is an ordinance sub-
mitted to the city council of Norwalk,
Connecticut, by a group of TV and
radio service technicians in that area.
The bill is intended to license and
regulate companies and individuals
dealing with TV, radio, and other elec-
tronic devices.

The Norwalk bill proposes a $25 an-
nual fee for a “master’s” license and
$3 for each technician employed by the
“master”. It also provides that all work
must be done at the home of the owner
and that all invoices must be itemized
and bear the license number of the
license holder.

A “good moral character” is one of
the prerequisites for obtaining a li-
cense. Other requirements of the
measure include the ownership of cer-
tain basic test equipment, filing of
proof of insurance, and qualification of
employees by the “master” for whom
they work.

On the other side of the licensing
fence, The Electronic Association of
Missouri contends that sincere self-
regulation will accomplish more than
could be done under local or state

RADIO & TV NEWS
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2 Monarch 4-Speed Avtomatic Changer
):% @ 1-Year Guarantee  Hand built and beautifully finished by old §
,_—1‘\ S 3 ° Plays 7'10‘12"[”8'38 world craftsmen. Absolutely jam proof and

fool proof. Ten record capacity—can be inter-
~e 4-Pole Motor mixed. Rubber padded turntable is rim driven

and rides in a Ball Bearing Race. Turn-over

13 Dual Sapphire Hi-Fi Cartridge is also 100 %
] A guaranteed for 1 year along with the changer,

motor and all moving parts. 115 Volts. 60
cy AC. Shpg. Wt. 16 lbs.

Reg. i
Y ? N SPINDLE FOR ABOVE, Stock No. RP-7 $2.37
Stock No. RP-46 BASE FOR ABOVE, Stock No. CA-48..$4.07

MADE IN
ENGLAND F

1“33

OVER 5,000 SQ. INCHES
OF GIGANTIC BARGAINS

@Mamzwx 7 Pc

Reg. $25.25

Stock No. AS-37 SA9IS5 .
: ° 32 3 for m .
Quality Magnavox construction throughout. The 514_00 '
157 Woofer delivers powerful bass and umazing
r;'ndtmnne respounse. 1leavy cadmium gl)med frame, s N a
dust cover and 17 di voice coil. mbine this . - Reg. $9.45
with the ‘“‘Deep Throal’” Tweeter and you have 3 tock No. AS-33 9
the assurance of full range brilliance. Add the Consists of 1—oscillator coil. 3—matched
special non-polarized capacitor and a new thrill I. F. transformers ual gang miniature
COMPLETE in Hi-Fi is yours at a price that defics compari- variable capacitor, i-Q ferrite core loop-
son. Shpg. Wt. 13 Ihs. r stick antenna coil. l-—subminiature audio
driver transformer and l—subminiature push-
pull output transformer. Schematic included.
Shpg. wt. 2 1bs.

PGBASG COMPONENT KIT
For Superheterodyne Transistor RECEIVER

i-Fi Speaker

Magnavox 157 Hi-Fi Woofer Magnavox 4”7 Tweeter Magnavox Crossover Capacitor
40-8, 000 cps 8 ohm—35 watts To 17.000 cps.

m
Stack Noleray] Blicr
Reg. $1 3 for $895 | reg. $5.25 Reg. $1.25 880
Stock No S -331 $25.00 2 Stock No. $-332 ea.

TWEETER & WOOFER

“TWOOFER” SPEAKER ™\ c\e cone

Amuazing ‘“"Twoofer'” may be placed on desk, hook shelf,
counter top or hang vertically or horizontally. Covered
with simulated suntan leather with contrasting grille cloth
front and back. Speaker is ideal for small areas ze 21,

X 10”). P_ A. svstems, intercoms. ete. Voice Coil 3- Iohms
Rated at 5 watts. Shpg. Wt. 3 Ihs.

1012 x 3 x 3”7
3 for $13.50 ® SPEAKER ONLY, Stock No. $-329. ...

Stock No. $-328 .Each $2.99

VERTICAL POLARIZED
WHIP ANTENNA AN/130
With Gooseneck Base & Loading Coil
c 3 for $1.00
20 for $5.00
100 for $22.50
R Stuck No. AA-44
Total length 32147, HRigh quality
brass tubing with lommable top sec-
tion. For use in 28 MC region. Perfect
for transceivers, aircraft receivers. ex-
perimental units, cte. Fle\mle bend
into  any direction desired. Mounts
with single nut. Shpg. wt. J 1bs
STEWART-WARNER MOTORS “Phasitron” Vatriable Inductor DRY GELL REJUVENATOR KIT
VOLT DC— .
§vo =Wl 520 Reg. $7.95 ] 3 for s 88
3 for $2.00 Vi g 7 : $8.50 Eas

10 for $6.50

100 for $60.00
Stock No. MO0-21

For production, experiment, fans, models, ectc.

Brand new. Buv at less than make cost.

2 pole field winding and 7 pole armature

provides high speed onemlxon Solf centering
Sh \ft and  spring e S o ite  Dbrushe
247w 23R" a ter. \hatt tength 1

1/4 £l dmmetcl Shpg \\L 2 Ibs,

1-Pe. ROTO HOLESAW SET

1Y 111372
2,./4,,_21/ ”

Stock No.
AA-46 3 for $3.00 3"

‘‘Phasitron’”  combines the
4 from two antenna bays
mum gain and signal to noise ratio.
dding or eancelling \ollaxre& fxom an-
ays. In \\alnut case 73R”” x 5167
Shpg. Wt, 1 ib

Reg. $10.60

Stock No. KB-57

» Double and Triple Flashlight Cell Life

Bring buack life to otherwise inactive cells
in the flashlight or portable radio. Controlled
amounts of current arc applied to the cell o
remove charge built up around positive pole
and allows cells to function again. Complete.
ready to assemble. For all (hree popular
xlashlwhb cell sizes Shpg ot b,

Shleld “Super Tweeter”
—~% o For 8.-16 ohm speaker

T e With 35 watt unit
. 2000 to 17,000 cps.

9885 for
29.50
/Stock No. §-326

Latest development in a  versatile high
frequency horn. Goes over the top in re-
sponse wilh 2 silky smoothness, a wide 'm;rlo
distrihution pattern and complete frecdom
from distortion. For use with any speaker.
Overall size: 7147 x 37 x 6Va”. Requires
cablnet Ol)ex 1:.{: 6’ ‘-L 2. ghpg wt_ -l lhs

| IT'S EASY TO ORDER FROM OLSON’S I

@ Req. $5.95 i
\5 % Stock No.
Stock No. ME-25
@ sET TL1 i 3 for $8.50
D’Arsonval 0-500 microamp
The seven high carbon  steel blades—plus movement accurate to within

adapter 1s for use with any 147 electric drill. 24 of full scale. Bakelite case. Size:

Cut wood, metal or plastic up to 347 thick. : :
Includes drill for making its own starting hole. flange 23.'9” dia.: body 2314" dia.; overall
bs depth, 1157, Shpg. Wt. 3 lbs.

Shpg. wWt, 21

GENERAL ELECTRIC
HI-FI EQUIPMENT
CABINET A1-211

How to order: Order directly from this ad. For convenience use this order biank. Fill |
in columns below with quantity desired, stock number, description, and price. You may
send remittance with order (include enough for postage or parcel post shipment), or if
vou prefer send a $2.00 deposit with your order and Olson will ship C.0.D. for the
balance. Mail your order to: T-88 Forge 5t., Akron 8, Ohio.

MONEY BACK GUARANTEE: Everything you order from Olson l Please—

Beuutifully stvled and finished
on all FOUR sides for versatility
of placement. Designed for cus-
tom mounting of preamplifier,
ampliticr. tuner and record
changer components
record storage comp.
opening in fhe cabinet bottom, eg.
combined with fow’ slois on the $98.95
top panel, provide e\co!lont ven- N

|
|
|
I
|
I
|
titation. mw wt. 50 o MAHOGANY !
s <0 "OSY005
|
]
I
|
|
|
|
I

is guaranfeed as advertised. If you are not more than satisfied, Minimum
you may refurn merchandise for cash refund. order $5.00

Stock Price | oAl
| ptock | DESCRIPTION | Brice | Tor

{ Free Qlson Calalsog—

Quan.

CA-104
x:qu.p Cnmp 20%4 M. x 147
w

s5]95

OLSON BARGAIN STORES IN

..4101 N. Milwaukee Ave.
123 N. Western Ave.
.2020 Euclid Ave.
.5918 Penn Ave. |
.423 W, Michigan S
711 Main Street ADDRES TOTAL
...73 E. Mill Street ] CITY. ZONE___STATE__ AMOUNT |

R by H.ox /
e(ioxd Con'u‘ E\;\', % 16 3/186 BLONDE

Record Ch.mgox Conm 12 H. x Stock No.
16 3716 L. x 15357 W. CA-105

Total

| NAME Add
Postage

CLEVELAND . . . ..
PITTSBURGH
MILWAUKEE . . . ..
BUFFALO

T.88 FORGE ST.
AKRON 8, OHIO
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¢ HQ for the 5 TOP QUALITY brands of™==\

TV & RECEIVING TYPE

AT SENSIBLE PRICES!

® Individually Boxed ¢ First Quality Only

WRITE FOR LATEST TUBE CATALOG FREE!

We stock over (000 types including Diodes, Transis-
tors, Transmitting and Special Purnose tyﬂes

2-COLOR TUBE CARTONS

Keeps your tube stock neat. New
safety  partjtion prevents  tube
breakage. Distinctively Iitho-
graphed in glossy red and black.
The most distinctive tube carton
avallable today. Minimum quan-
tity: 100 of any one size. Write
for ‘case lot prices. Packed 1000
tD case F.O.B. N. Y.

For Tube Per 100
Miniature . .6AUG, etc. ...$1.00
GT ....... N7GT, etc 125
targe GT . .1B3 te. .. 1.50
Large G ...SU4G, etc. ... 2.00

WHITE GLOSSY BOXES

Compietely blank. No prmtmg or
color. Otherwise same as above.
Same high quality, same low
prices. Specify SWHITE'"  when
ordering. When color is not stated,
2 color cartons wil!l be shipped.

Equipment & Component Specials
CORNELL-DUBILIER HEAVY-DUTY
12-VOLT POWER SUPPLY

C.D. Model No. 3414 Heavy-Duty 300 Volts D.C. Out-

put at 335 MA. Vibrator Supply Units are made with

the finest of components and best construction for long

trouble-free use. AIl units are hlan(l new. packed in

original C.D. Jobber-Cartons. nits come complete

with two CK—1006 Rectifier Tubes and C.D. Vibraior

Type 12VF10.

Input: 12.8 FDC.

Output: 300 Volts D C at 335 Mllhamperes

§xsze" 815" High x 13%4” Wide x 714" Deep. Weight:
s .

Sale Price . ... .......itiiinieiinneaa, $19.50

® Bud 77’ Pane! Space Relay Racks. Standard 197
amateur width 17“ deep. Deluse grey crackle
finish louvred side panels top and bottom—hack
door with double lock—brand new in original wrap-
pings, complete with hardware, smpned knocked-
ggwn F.O.B. N.Y.C. area. An excellent buy at

5.
COMMAND SETS

IRANSMITTERS:

525957 3.0 to 4.0 MCS~57. 09; 4.0 to
23 VedaM s49 4.0 to New—$5.95; to 7
MCS Used—54.05: 3 1o 7 MCS New-s8 08,
RECETVERS:
3 to MCS. (Uscd)—$7.95; 3 to 6 MCS. (New)—$11.50;
§ to 9.1 MCS. (Used)— 57.95; 6 to 9.1 MCS. (New)—

1.50

S$1

'y Unlversuty Labs 10 Watt Outdoor Loudspeaker.
8 OHMS 300 to 5000 CPS. Brand New Boxed—
with Mounting Bracket and 10 Foot rubber_cord
and Amphenol connector made for Navy—Black
Finish—finest construction. Excellent for portable
Megaphone Amplifier ................. $12.95

@ Portable Microphone, Sound-Powered (Requires no
Batteries) with chest plate and strap. Brand Nev
Black Finish with On-Off Switch Buttnn—Complete
w/25 Foot Rubber Cord & Connector—Finest \IaV\
Conctructmn .70 600 0 00 008 0 A oo E s 0 0O8 $4

® 6 Henry—S500 MA Chokes—26 OHMS D.C.
sistance. New. Open Frame...$3.95 (3 for $<))
Grey-Commercial Finish.

GLAS-LINE Non-Metallic Guy Line

(ELIMINATES NEED FOR GLASS ‘‘BREAK-UP”
INSULATORS)
Strong, weather resistant, plastic coated spun glass
fibers formed a high tensile strength guy cable ldeallv
suited for the heaviest amateur antennas in use today.
Extensively used in commercial service too. Guar-
anteed not to rot. rust, or detex jorate for five vears
or more. Packed in 600 ft, els, but sold in any
multmlg of 100 ft. G ine ((‘reen Onl

S W fodel No. L-10014 Linear Ampiifie er. Brand
New in Sealed B&W Original Carton. . ...$240.00
o 28 Volt—10 Amp. Xmir B 118 was 60 CPE - $4.90

TS 13 HANDSET BATTERY POWERED

E: Made by American Microphone Co. (Original
Co%t $17.50).
RECEIVER: 3500 ohms jmpedance.
TRANSMITTER: 50 ohms impedance (200 to 3500 CPS)
Both single phenolic housing with switch 68” long
cord with 4 conductor rubber.covered cabl
Special .. ... . i $4.50—2 for $7.00

PROP PITCH MOTOR

Desirable medium-size prop-pitch motors approx.
.

Like new condition.

Will handle any size beam, any weight, a brute
for_force,

Cost Uncle Sam $854.00 e

Gear Ratio 10.000 to 1. \’\orks on 20 to 30 v AC
or D
Comes with reversible motor attached complete in
one unit.
Weatherproof—35 Ibs. uncrated. New or like a real
buy! Only $34.50 F.0.B. New York or Atlanta.

BC-645 XMTR RECEIVER
15 Tubes 435 to 500 MC

Can be meodified for 2-way communication, voice or
code, on ham band 420-450 me. citizens radio 460-
470 me. fixed and mobile 450-160 mc. Lelevxsxon ex-

perlmenlal 470-500 me. 15 tubes, 4—7F7, 4—7HT,
—6FG6, 2—2-955 ’1nd 1-\VE‘31(‘~\

Now covers 460 to me. Brand new BC-645 with

tubes, less power suppl\ in factory carton. ShibPping

weight 25 Ihs.. . ... i $29.50

Pe-101C Dynamotor for BC-645 (sold only with BC-
645), has 12-24V input (easy to convert for 6V Bat-
tery operation) .. ......... . ... .., 37
UHF Antenna Assembly, for BC-645. ..
Complete set of 10 Plugs for BC 645!

Control Box for above .

Shock Mount for abhove .$1.2

CONVERSION BOOKLET. Instructions for most useful
SUPPIUS FiGS .« o v oov e vete en e e e e e $2.50
WRITE FOR NEW! Green Sheet, Auqust 1958. 25¢
Listing Hundreds of Equipment 5 Component Specials.
TERMS: 259, deposit with order, balance ¢€.0.D.
All merchandise guaranteed fo;" Ycost of merchandise

nly. c

We are near Prmce St. /BMT Station, Spring St./IRT
Station. Open Monday thru Saturday Thousands of
unadvertised specials.” Come in and browse around.

B ARR ELECTRONICS
CORP.
512 Broadway, Dept. RN8, N.Y. 12, N.Y.
Phone: WAIlker 5-7000 ________J
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regulation by license. In a recent edi-
torial on the subject, W. C. Pecht, edi-
tor of the association’s official organ,
“Team News”, said:

“An alternative to licensing is more
sensible. And there are only a few
things to be done which will accom-
plish the same ‘good’ with none of the
‘bad’ in a license law. First, the ex-
isting laws covering fraud should be
amended in such a way that all in-
dustries and services are subject to
prosecution, regardless of the amount
of money involved. The fine or jail
term should be in proportion to the
extent of the fraud and in the case
of petty fraud, enough to make prose-
cution possible. It should be amended
further to apply in the same manner
to false accusation of fraud. Second,
with voluntary registration of the
technician under an act similar to that
used by public accountants, the public
can choose between state certified
technicians and others. Everything
that the proponents of licensing want,
with one exception, is to be had under
the two suggestions. The exception is,
the limiting of competition—fair, ethi-
cal, healthy competition.”

Association Activities”

The Television Service Association
of Connecticut, Inc. elected William
Stanek president at its annual
convention.

Members named to serve with him
include: Joseph Francis of Groton,
vice-president; Deane Gould of Water-
bury, secretary; Anthony Lacapo of
Meriden, treasurer; and Peter Lucas
of Willimantic, financial secretary.

Robert Steer of Stratford will con-
tinue to serve as business agent for
the association.

At the annual meeting of the In-
diana Electronic Service Associations,
delegates from member associations
named Charles Conwell of Kokomo,
Indiana president for the coming year.
James W. Baker of Lapel TV Service,
Lapel, was elected vice-president; Ed
Carroll of Carroll’s TV, Indianapolis,
was re-elected treasurer; and Robert

M. Sickels of Sickels’ Radio & TV,
Indianapolis, former IESA president,
was chosen to fill the office of sec-
retary.

Concurrently with the annual elec-
tion, member associations of IESA
launched an aggressive program for
the purpose of encouraging the for-
mation of new associations in cities
where none exist at the present time.
Through the medium of the “Hoosier
Test Probe,” the official magazine of
the Indianapolis Television Technicians
Association, a state-wide campaign to
arouse dealer interest in licensing is
planned.

John V. Glass of St. Louis was re-
elected president of the Electronic
Association of Missouri. Those named
to serve with him include: Richard L.
Richter, vice-president; Arthur A.
Mayer, secretary-treasurer; Robert
Lucas, recording secretary; and
Joseph McMillian, sergeant-at-arms.
New directors elected by the St. Louis
organization include Edward Haines,
Joseph McMillian, and Stanley Siegel.

G-E Tube Inventory Plan

The enormous list of currently ac-
tive tube types has created a genuine
inventory headache for dealers and
distributors. In an attempt to assist
dealers and technicians, Rapio & TV
News publishes an annual inventory
guide list, which covers the most im-
portant tubes in use, together with
quantitive ratings indicating probable
frequency of turnover. To assist dis-
tributors, General Electric has
launched CARI (controlled automatic
replenishment of inventory).

Each shipment of a given tube type
to a distributor includes a pre-
punched, business-machine, data-
processing card. The distributor re-
turns these cards to G-E where they
are automatically processed to deter-
mine the rate of flow of the particular
type for his establishment. Based on
the information obtained in this way,
G-E ships tubes automatically to
the distributor in accordance with his
needs.
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A novel hifi sales promotion, developed
by Koessler Sales Company of Los Angeles,
is bringing representative equipment to
their customers’ doors via a mobile show-
room housed in a Volkswagen “Transporter.”
Tape recorders, stereo systems, amplifiers,
preamps, and record playing equipment can
be demonstrated on the spot. Units made by
James B. Lansing, McIntosh, Thorens, Elec-
tro-Sonic, Magnecord, Glaser-Steers, and
American Microphone are regularly shown.

RADIO & TV NEWS
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Answer o Puzzle
appearing on page 109.

PHOTO CREDITS

Credit
29, 32. .Official U.S. Air Force Photo

30 {top), 31 [top)...D. S. Kennedy
& Co.

Page

30 (bottom). ...
31 (bottom).

.National Company
.Eitel-McCullough, Inc.

34....... Hewlett-Packard Company
43 . H. H. Scott, Inc.
48, 49....General Electric Company

52, .. .. Technical Associates

80....Radio Corporation of America
121. ... Swiss National Tourist Office
128........ Koessler Sales Company,

Los Angeles

F--_-----__-----

AIRCRAFT RADIO &
INSTRUMENT TECHNICIAN

Foreign Employment

1 I
1 ]
1 1
I I
I 1
I To repair and maintain electrical systems, ]
radioc and instrumentation equipment in
1 ] .
DC6’s, DC3’s, CV340’s & Beavers. Must 1
I have minimum of § years commercial and/
J or military experience and possess valid |
FCC 2nd class radio & telegraph license.
j FCC 2nd class radio & I
Location in Saudi Arabia. Excellent com- I
I munity facilities.
1 Salqry and Dbenefits conducive to attractive ||
1 savings. ]
i 1
] 1
I 1
I I
I 1
1 I
1 i
=

Write outlining background and experience.
Please include telephone number.

Recruiting Supervisor, Box 281
ARABIAN AMERICAN
OIL COMPANY

505 PARK AVENUE
NEW YORK 22, NEW YORK
AN EE N N N RN B NN Ny Sy e

RATE: 50¢ per word. Minimum (0 words.

ELECTRONICS!
'J‘echpiciuus, field engineers, specialists in commu-
nications, missiles, computers, radar, automation.

Associate degree—29 months.

Start September, February, Valparaiso Technical
Institute, Dept. N, Valparaiso, Indiana.

ENGINEERING Degrees, EE Option Electronics
earned by home study. Residence classes also
available. Pacific International University (oper-
ating as a college of engineering only at present),
5719-C Santa Monica Boulevard, Hollywood 38,
California.

DIAGRAMS for repairing radios $1.00. Television

$2.00. Give make, model.
672-RN. Hartford 1, Conn.

RADIO & TV Tubes at manufacturers prices.
Guaranteed—Send for free price list. Edison Elec-
tronic Tube Co., Menlo Park, N. J.

GOVERNMENT Sells—Surplus Electronics ; Walkie-
Talkies; Transceivers; Test Kquipment: Oscil-
loscopes ; Radar ; Voltmeters; Misc.—Fraction of
Army costs—Buy direct now from U. 8. Govern-
ment—*‘Depot List & TI’rocedure” $1.00—Brody,
Box 8-RT, Sunnyside 4, New York.

TUBES—TV, Radio, Transmitting And Industrial
Types At Sensibly Low Prices. New, Guaranteed,
Ist Quality, Top Name Brands Only Write For
Free Catalog or Call WAlker 5-7000, Barry Elec-
tronics Corp., 512 Broadway, New York 12N, N. Y.
TELEVISION Sets £11.95. Plus shipping.
TV, 117 High, Dottstown, Pa.
DIAGRAMS! Repair Information! Radios—ampli-
fiers—recorders $1.00. Televisions $1.50. Give
make, model, chassis. TV DMiltie, Box 101RA,
Hicksville, New York.

17 MINTATURE Meters : All stock ranges available,
free literature: Alco Electronics, Lawrence, Mass.
OSCILLOSCOIES
tion. Two Model 315D-—$280.00 ea., One Model
SHAD-—$200.00. Electro-Pulse, Inc., 11861 Teale
st., Culver City, California.
INSULATORS, 250, New, Government
Shipped Iree; L95. FFitzpatrick Sales,
Cirele, Miami Springs, Florida.

Diagram Service, Box

Jones

Surplus ;
60 Curtiss

SELL: Hewlett Packard VTVM 410-D $135.00;
Oscillator 200 CD $90.00. Excellent Condition.
A'. C Smrha, 12 Mountainview Drive, Westfield,
N.

October issue closes August [ith.

BI‘ST Offer over $125 buys my $250 Zenith
All-Transistor Trans-Oceanic PPortable. Never used
Nathan, Suite 2018, 37 Wall Street, New York 5

TELEVISION & RADIO Tubes,
plies. Guaranteed.
284 Lafayette St.,

August, 1958

Parts and Sup—
Hi-Quality Tube Co., Inc.,
Rahway, New Jersey.

Send order and remittance to:

SURPLUS—Battery Chargers, 6 volt, power units,
test equipment—Write for lisi Stoll’s Video &
Sound Service, Mt. Pulaski, IIl.

LABORATORY Oscilloscope New—35 MC, Direct
from factory guaranteed. Kit price z—\\ rite
for free literature. Electronic Industries, Patter-
son, N. Y.

QUICKLY Locate Intermittent Flybacks and B-
boost filters. Write Telson «lectronies, Rapid
City, 8. Dak.

=

CYLINDER and old disc phonographs.
Conqueror, Idelia, and Oratorio models.
Gramophones and Zono-o-phones, Columbia cylin-

Edison.
Berliner

der Graphophones, and coin-operated cylinder
phonos. Want old catalogues and literature on eariy
phonos prior to 1919. Will pay cash or trade late
hi-fi components. Classified Box 50 % Radio &
TV News, 1 Park Ave., N. Y. C. 16, N. Y

RADIO & TV NEWS, |

CASH Paid! Sell your surplus electronic tubes.
Want unused, clean transmitting, special purpose,
receiving, TV types, magnetrons, Klystrons, broad-
cast, etc. Also want military & commercial lab
test and communications gear. We swap too, for
tubes or choice equipment. Send specific details
in first letter. For a fair deal write, wire or tele-
phone : Barry, 512 Broadway, New York 12, N. Y.
WAlker 5-7000.

WANTED : Receiver R5/ARN-7, MN-62A Trans-
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, 1-152C,
Collins, Bendix equipment, Test Sets, Dynamotors,
Inverters. We pay highest prices. Advise quantity,
condition, price first letter. Aircraft Radio Indus-
tries, Inc., 70 East 45th St., N. Y. 17, telephone
LExington 2-6254.

LABORATORY Quality Equipment and Military
Surplus Electronics bought, sold. Engineering As-
sociates, 432 Patterson Road, Dayton 9, Ohio.

PRICE?
tory-sealed components.
Audion, 64-62T Booth St.,

Try ours! Everything in HI-FI. Fac-
Send for free catalog.

Rego Park 74, N. Y

DISGUSTED with ‘“HI” HI-FI Prices? Unusual
Diseounts On Your High TFidelity Requirements.
Write. Key Electronics, 120 Liberty St., New York
6, N. Y. EVergreen 4-6071.

WORLD Renowned Hartley Speakers now available
to Dealers, Servicemen, Custom Installers, lowest
franchise requirements in high fidelity, Write
Ilartley I'roducts Company, 521 East 162 Street,
New York 51, N, Y.

HI-FI Haven—New Jersey’s leading sound center.
Write for information on unique mail order plan
that offers professional advice and low prices.
28 KEaston Avenue, New DBrunswick, N. J.
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Park Ave., N. ¥. C. 6, N. Y.

ALL
Anprite,

Repaired.

Makes High Fldellty Speakers
. Y. 7, N. Y. BA 7-2580.

70 Vesey St.,

TAPE

& TAPE RECORDERS

RECORDERS, HiFi, Tapes, Free Wholesale Cata-
log. Carston 215-R East 88 St., N. Y. C. 28.

TAVE Recorders, hi-fi components, tapes. Unusual
Values. Free catalog. Dressner, 69-02 R, 174 St.,
Flushing 65, N. Y.

DISCOUNTS to 309%, recorders, tapes, hi-fi com-
ponents, consoles, photograph equipment. Request
specific prices only. Long Island Audio & Camera
Exchange, 3 Bay 26th Street, Brooklyn 14-N, N.Y.
AMPEX, Concertone, Crown. Ferrograph, Presto,
Tandberg, Pentron, Bell, Sherwood, Rek-0-Kut,

Dynakit. Others. Trades. Boyntor: Studio, 10RT
Pennsylvania, Yonkers, N. Y.

BUSINESS I)F'F’i.T!Ti;["Lf'{‘i ITIES

HIGH Paying Jobs, Opportunities, foreign, USA.
All trades. Companies pay fare. For information
Write Dept. 59L, National Lmployvment Informa-
tion, 1020 Broad, Newark, New Jersey.

ESTABLISHED Television, Radio Appliance sales

and service. Central California. Wzl stocked. Box

567, % Radio & TV News, 1 Park Ave., New York
N. Y.

INSTRUCTION

TV Servicemen ; Here’s the answer to your prayers!
Sure fire, practical trouble shooter for all makes.
Not a book, not a kit, but a classified, step-by-
step trouble tracker. Save money, time: eliminate
“‘call-backs.”” Free hrochure. Write National Tech-
nical Research Labs, 432 N. Washington Ave.,
Dept. R.

Whittier, Calif.,

CORRESFONDENCE COURSES

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free.
(Courses bought.) Lee Mountain, Pisgah, Ala.

MISCELLANEOQUS

DECALS—Trademarks,
Allied Decals, Inc., 8378 Hough,

Service, Sales, etc. Write
Cleveland, Ohio.

‘“HOME Brewed Wines, Beers.”” Complete Book

$1.00. ABC Publications, Box 81%, San Francisco
1-EP, Calif.

129


www.americanradiohistory.com

Advance

POWER SUPPLYKIT BARGAIN'

BUY of the
MONTH!

1-INCH MICROAMP METER

1 inch round, 0-200 Microamps. Ideal for tran-
sistorized circuits. A sensational

Primary 115V, 60 Cy. Sec 415-0-415V. 9 200
Ma., 6.3V @ mp., 6. @ 1 Amp., 5
6 Amp. Std Mounting, plus 8 Hy,

‘Z‘mODMz h Sﬂ t

T e D G Y ]
BUYS . .. BUYS . RELAYS

110 VAC 12 VDC DPDT plus

3 PDT ceramic,

teach —-1177 3.25 10 amp contact. 1.39
DPDT Allied 51GMA 4F, sens

BO-type . ..... 79 24VAC or 6VDC.1.49

5 PST hvy dty w/tsfmr for [+

Dunce .. ...... .79 VAC ... ... .89
SPECIAL ! SOLENOID

RG-8/U
CO-AX CABLE

Ban e $5.15

115V 60 Cyc cont,

duty. 18 Lb. $5 50

pull. Each.

STEPPING RELAY STEP UP-DOWN

Resettable type. 3 deck 10 TRANSFORMER
position with additional 1A
and 1B contact at reset pos|~ ;llsost\’lVatt 110/220
cy‘cle, .ea. v
1 Amp...... $1.19
21/3 V Sec. 10 Amps.
110 V Pri.
Excellent for pr.
of 866's ..... $3.95

TORK INTERRUPTER

scoopl 10 sec. minimum, 6 min. max.

cont. interruption turns circuit on and off

gzose‘t“‘t;:y interrupter keys. - $6|95

OIL CONDENSER BARGAINS

1 Mfd 600 VDC S .25 | 8 Mfd 1500 VDC $2 95
2 Mfd 600 VDC .45 10 Mmfd 1500 VDC 75
Mfd 600 VDC 75 2 Mfd 2000 VDC 1.50
10 Mfd 600 VvDC io 3 Mfd 2000 VvbC 2.75
25 Mmfd 600 VDC 3.40 1 Mfd 3000 VvDC 1.85
20 mf 650 VDC 2.75 2 Mfd 4000 VDC 5.7S
1 Mfd 1000 VDC 60 4 Mfd 4000 VDC 12.75
2 Mfd 1000 VDC 75 1 Mfd 5000 VDC 3.25
4 Mfd 1000 VDC 1.25 | 2 Mfd 5000 VDC B8.75
8 Mfd 1000 VDC 1.60 1 Med 6000 VDC 5.95
10 Mfd 1000 VvDC 1.7S 1 Mfd 7
15 Mfd 1000 VDC 2.45 2 Mfd 10000 VDC 32 50
4 Mfd 1500 VDC 1.75 1 Mfd 12500 VDC 28.50
6 Mfd 1500 VDC 2.45 2 Mfd 12500 VDC 35.00

SPECIAL! PANEL METERS

2” METERS
0-1.5 Amp RF...5$4.95 | 0-20 Microamps. .$5.95
-4 Amp RF 7388 0-100 Microamps .~ 5.95
0-1 Ma 270° o EH
Weston . ..... 5.95 4.95
0-30 Ma ....... 3.95 395
0-120 Ma RF with 3.95
external Thermo- 3.95
couple . ...... 3 395
0-200 Ma . .... 3.95
©-250 Ma ... . 3.95
0 300 VAC . . 3.95
10.0 to +6 DB .. 3.95
{Weston) .. ... 4.95 0-1.5 Amps DC.. 2.95
3” WMETERS
0-15 DC KV 3”7 with shunt .$8.95
0-31/> with shunt. . 6.95
27 Dual_ scale w/h 0
VDC 0-715 VDC. 3.95

| Cramer Synchronous

3115V 60 Cyc. Blower

: Motor. 115V 60 cyc.—
e O $9.95 | L 2,95

Photo Scoop!
60 SECOND MICROFLEX TIMER!

1/10 sec. increments. To operate on 110VAC.
CIutch operates on 12 )VDC. Useful for photo
darkroom (reg. $69.00

Special 15-95

G. E. RELAY CONTROL

(ldeal for Model Controls, Ete.)
Contains a sigma midget 8,000 ohm, relay (trips
at less than 2 MA), high impedance choke, bi-
metal strip, neon piiot and many useful parts. “The
sensitive relay alone is worth much meore than the

total low $9 95

price of....... L} Each.. .10 for
DU MONT POWER Selenium Rectifiers
TRANSFORMER s ot A e
5 Amps ..... $4.50
8% V. G %Rmpsi 5| 2 Ames ... 8219
sv @4 Y2 Amp ..... $1.19
Amps. . ... ea. $ .50 150 Ma 110V..§[.29

TEST EQUIPMENT Values!

WESTDN =665 VoM.
) 1BV ofefale® 0.8 50 0fci o o oo Bbag o008 D
WESTERN ELECTRIC ohm meter.
DC—1000 ohm
pét::r\éolt ............................
RLINE-ANGUS Recorder,

Wodel AW 500-0-500 Microamp. ea. $159 50
BATTERY CHARGER. Rectifier-type 95. 135 V AC in
—24 V DC out. {(Regulated) will charge s-,e 50
12 two volt batteries or equal......... g

Min. Order $3.00—259% with order F.0.B. New York
10 DAY GUAR. PRICE OF MDSE. ONLY

St i e e e o St o et . St o A S S Mk o o e S ot S P o o e o it e, o it o B s S Pttt S s Bt S o e e . iy s i i o . i A i, SR M e o bt . e s i i L et o e 8

While every precaution is taken to insure accuracy, we cannot guarantee against
the possibility of an occasional change or omission in the preparation of this index.
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Copyright 1958 Channel Master Corp.

Exciting News From CHANNEL MASTER'S Test Lab!

Are

4. New Weatherproof Harness
Delivers Peak Performance
In All Climates

Give your customers the world’s most powerful

TV antenna performance . . . and never worry
about weather problems. The extra-thick %’ virgin
polyethylene insulation protects impedance match
and electrical efficiency against rain, salt, or sea
air. 16 gavge copper conductors. Dealers in coast-
al areas will particularly go for this new T-W

feature.

2. New Mast Bracket
Installs Faster

A few seconds is all it takes with
the new single %’/ U-bolt. New de-
sign mast bracket is really rugged,
too. 4 rivets through the bracket
and mast secure the antenna per-
manently in place...can’t ever

twist or slip out of position.

New 350A Series “T-W'* Antenna — 7, 5, and 3-element models.

5 New Performance And Euabiﬁity Features
Built Into The NEW 1=}/ Antenna

3.

4.

5.

New Ruggedized Elements
Provide Extra Durability

Seamless 12" diameter external sleeves supply
““shock-proof’’ reinforcement of all elements at
the brackets.

All dipoles are reinforced at the fold with o
seamless 2/’ diameter U-bend.

20% heavier wall thick-
ness on all elements.

PLUS FAMOUS "TRAVELING WAVE” PERFORMANCE!
Highest Gains. .. Highest Front-To-Back Ratios of Any VHF Antenna.
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ELLENVILLE, N, V.

The World's Largest Manufacturer of Television Antennas
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in your radio

When you service a car radio with a
Mallory Gold Label Vibrator, you

: know you have delivered good mer-
cnandise and exercised good judgement. You can remind the
customer that his car radio has received this preferred
treatment by hanging this attractive gold tag — supplied
with each Gold Label Vibrator—on a knob of the radio. It’s
a reminder to your customer that his set has been serviced
with the finest.

This helpful promotion is another good reason to be sure
to always ask for Mallory Gold lLabel Vibrators. .. the
standard of performance. Get them from your Mallory
Distributor.

¢ Power Supplies

M P.R.MALLORY & CO.lInc.
® Mercury and

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA Zinc-Carbon Balteries

o Capacitors ® Controls
® Vibrators e Switches
® Resistors o Filters

® Rectifiers
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